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Preface

“Efficiency can only be attained through generality.”
– Jean-Louis Laurière, [15]

This second volume of the Global Constraint Catalogue [10] is devoted to time-series
constraints. Within the context of Constraint Programming, time-series constraints go
back to the work of Goldin and Kanellakis [14]. This volume contains 719 constraints,
which are explicitly described in terms of automata with registers [7]. Checkers and
propagators for all these constraints were synthesised [8] from 22 transducers [20, 12,
16, 19] given in the second chapter of this volume.

As in the first volume, the global constraints described in this second volume are
not only accessible to humans, who can read the catalogue when searching for some in-
formation. It is also available to machines, which can read and interpret it. This is why
there also exists an electronic version of this catalogue where one can get, for all time-
series constraints, a complete description in terms of metadata used in the first volume.
In fact, unlike the first volume, all the metadata of the electronic version, as well as
all text and figures of this second volume, were automatically generated. While this
second volume is by no means supposed to contain all possible time-series constraints,
it contributes in the context of time-series constraints to the systematic reconstruction
of the Global Constraint Catalogue that we have previously advocated [11]. This re-
construction is based on the following methodology:

• First reuse, adapt or come up with abstractions, which allow to concisely repre-
sent structures and properties of time series as abstract combinatorial objects. In
our context these abstractions essentially correspond to:

1. Transducers where letters of the output alphabet are interpreted as phase
letters indicating the different steps for recognising pattern occurrences de-
noted by regular expressions.1

2. Transducers glue matrices expressing the relationship between the prefix,
the suffix and the full sequence passed to a transducer.

3. Properties associated with regular expressions corresponding to fragments
of the input language of our transducers.

1Note that an approach developed by R. Alur named qualitative regular expressions is presented in [1].
This approach focusses essentially on the mining aspect: given a fixed time series, the question is how to
efficiently evaluate a quantitative regular function. However, it does not consider the question of generating
a time series verifying a conjunction of quantitative regular functions.

i
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• Second, create from these abstract combinatorial objects a database of concrete
combinatorial objects.

• Third, synthesise concrete code for various technologies, languages, tasks from
this database. In this context, correctness and efficiency [15] of the synthesised
code are essentially side product of:

– The correctness of the formulae of our database, which is itself based on
well-formed abstractions.

– The generality behind our abstract combinatorial objects.

The time-series catalogue is done in the following way:

• All time-series constraints are now defined in a compositional way from a few
basic constituents, i.e., patterns, features, aggregators, and predicates, which
completely define the meaning of a constraint, where patterns are defined us-
ing regular expressions.

• Constraint names are now constructed in a systematic way as the concatenation
of pattern name, feature name, and aggregation or predicate name.

• Given a pattern p, checkers and constraints are now systematically synthe-
sised from a transducer that, given an input sequence over the input alphabet
{<,=, >}, compares two adjacent values of a time series and determines an
output sequence over an output phase alphabet describing how to recognise the
occurrences of p.

• For each time-series constraint associated with a pattern p, the generation of an
automaton with registers is completely driven by the transducer associated with
the pattern p, as well as by decoration tables describing for each phase letter of
the output alphabet of the transducers how to generate register updates. Code
optimisation is ensured by using decoration tables that depend on properties of
the pattern, of the feature, and of the aggregator associated with the time-series
constraint.

• Lower and upper bounds of characteristics of time series that appear in the re-
striction slot of a time-series constraint are synthesised from a few parameterised
formulae that only depend on a restricted set of characteristics of the regular ex-
pression associated with the pattern [6].

• Parametrised glue matrices are provided for each transducer that corresponds
to reversible time-series constraints. A concrete glue matrix is given for each
reversible time-series constraint.

• Linear invariants are systematically obtained by applying the Farkas Lemma [13]
to the automata with registers that were synthesised. They consist of linear
constraints typically linking consecutive register values, e.g., see the legend
of the second automaton of the MAX_MAX_PEAK, MAX_RANGE_DECREASING,
MAX_RANGE_INCREASING, MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE,
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MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE, MIN_MAX_PEAK,
MIN_WIDTH_PLAIN, MIN_WIDTH_PLATEAU, NB_BUMP_ON_DECREASING_SEQUENCE,
NB_DIP_ON_INCREASING_SEQUENCE, NB_GORGE, NB_PEAK, NB_SUMMIT, NB_VALLEY,
and NB_ZIGZAG constraints, which are generated even with non-linear register
updates.

• Last but not least, time-series constraints were used for generating time series
verifying a conjunction of constraints both in the context of Constraint Program-
ming [3] and in the context of Linear Programming. The latter gives a linear
reformulation [2].

• In the context of sequential pattern mining, time-series constraint checkers can
be used to identify and extract patterns from fixed sequences. Specialised code
was synthesised for SICStus, C and Java. While the time-series catalogue may
need to be extended in order to capture more patterns, having a possibly large set
of fixed time-series constraints is a natural safeguard to prevent overfitting when
dealing with few sequences, at a price of not finding patterns that are not covered
by the catalogue.

• SICStus code is synthesised and MiniZinc code is available. The latter allows
using time-series constraints on many plate forms such as Choco, Gecode, OR-
tools, Cplex or Gurobi and is available from the Electronic Constraint Catalogue
in Appendix A of this document.

The catalogue contains the following types of figures, which were all synthesised by
computer programs producing TikZ [21] code:

• Figures representing the logo of each pattern.

• Figures for visualising the transducer associated with each pattern. The follow-
ing scheme was consistently used over all transducers:

– An arc labelled by the output symbol out, maybe, found, or in is re-
spectively coloured in red, orange, blue, and violet.

– If all input transitions of a state have the same colour, then the state uses
this colour, otherwise it is coloured in black.

– The name of a state is preceded by all input symbols of the transitions that
enter this state. We use special characters for representing combinations of
input symbols, e.g. ≤ for < and =.

• Figures giving time series illustrating lower and upper bounds of the VALUE ar-
gument of a time-series constraint.

• Figures illustrating each constraint on a relevant time series.

• Figures providing the synthesised automaton with registers associated with each
constraint. Such automata use the same graphical scheme as the transducers from
which they were generated.
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• Figures displaying the linear and non-linear invariants linking the result variables
of two time-series constraints.

In order to see PDF annotations and attached files, you are advised to use Adobe
Acrobat Reader with the PDF version of the catalogue.2 If you do not see on your
screen a small yellow bullet at the beginning of this paragraph, you are using a PDF
viewer that does not fully support PDF annotations.
To get started the reader should first consult Chapter 2 which presents a short overview
of the available constraint classes of this volume, their naming conventions and their
arguments, and some of their potential uses. Then to get a more precise idea of the
different objects used in this volume the reader may look at Chapter 3, which defines
the notions of a pattern, of a feature, of an aggregator, of a seed transducer and of a
glue matrix used throughout this document, as well as the conventions used for drawing
time series.
The initial work on synthesising automata with registers from transducers was done
by N. Beldiceanu, R. Douence, and H. Simonis. The generation of the catalogue was
done by H. Simonis except, for most examples and figures, which were handled by
N. Beldiceanu. The code generation part dealing with constraint checkers was rewrit-
ten by M. Carlsson for getting optimised checkers that do not use any constraint. The
creation of dedicated decoration tables that depend on properties of patterns, features,
and aggregators was done by E. Arafailova under the supervision of N. Beldiceanu
and R. Douence [3]. The bounds based on regular expression characteristics [6], the
among implied constraints [4], the linear [5] and non-linear invariants linking the
results variables of two time-series constraints, and the definition of constant size
finite automata encoding a restriction on the result variable of a time-series constraint
were done by E. Arafailova under the supervision of N. Beldiceanu; the generation of
the corresponding code was done by H. Simonis. The generation of linear invariants
linking consecutive register values of a register automaton [17, 3], the generation
of parametrised glue matrices [9, 2], and the generation of seed transducers from
their regular expressions [18] were done by M. A. Francisco Rodríguez under the
supervision of P. Flener and J. Pearson.

The authors have benefited from the following support:

• E. Arafailova and R. Douence were supported by the European H2020
FETPROACT-2014 project “GRACeFUL” (project number 640954).

• From 2014 to 2018 N. Beldiceanu was partially supported by the Gaspard
Monge Programme for Optimisation and Operations Research (PGMO), as well
as by the European H2020 FETPROACT-2014 project “GRACeFUL”. In 2018
N. Beldiceanu was also partially supported by the HYDDA project.

• M. Carlsson was supported by SICS.

• P. Flener, J. Pearson and M. A. Francisco Rodríguez were supported by grants
2011-6133 and 2012-4908 of the Swedish Research Council (VR).

2Since we are using the LATEX packages pdfcomment and attachfile and since most PDF viewers do not
support PDF annotations or attachments.
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ber 284715). From 2014 to 2016 H. Simonis was also supported by Science
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Describing Global Constraints
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This chapter, taken from the first volume of the global constraint catalogue [10], recalls
how to describe a global constraint and its arguments.

Since global constraints have to receive their arguments in some form, no matter
whether we use the graph-based or automaton-based description, we start by describ-
ing the abstract data types that we use in order to specify the arguments of a global
constraint. These abstract data types are not related to any specific programming lan-
guage like Caml, C, C++, Java, or Prolog. If one wants to focus on a specific language,
then one has to map these abstract data types to the data types that are available in the
considered language. Second we describe all the restrictions that one can impose on
the arguments of a global constraint. Finally, we show how to use these ingredients in
order to declare the arguments of a global constraint.

1.1 Basic data types
We use the following basic data types:

• atom corresponds to an atom. Predefined atoms are MININT and MAXINT,
which respectively correspond to the smallest integer and largest integer.

• int corresponds to an integer value.

• dvar corresponds to a domain variable. A domain variable V is a variable that
will be assigned an integer value taken from an initial finite set of integer values

1
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denoted by dom(V ). V and V respectively denote the minimum and maximum
values of dom(V ).

• fdvar corresponds to a possibly unbounded domain variable. A possibly un-
bounded domain variable is a variable that will be assigned an integer value from
an initial finite set of integer values denoted by dom(V ) or from ]−∞,+∞[.

• sint corresponds to a finite set of integer values.

• svar corresponds to a set variable. A set variable V is a variable that
will be assigned to a finite set of integer values. Its lower bound V denotes
the set of integer values that for sure belong to V , while its upper bound
V denotes the set of integer values that may belong to V . Let dom(V ) =
{v1, . . . ,vn, vn+1, . . . , vm} be a shortcut for combining the lower and upper
bounds of V in a single notation:

– Bold values designate those values that only belong to V .

– Italic values indicate those values that belong only to V .

• mint corresponds to a multiset of integer values.

• mvar corresponds to a multiset variable. A multiset variable is a variable that
will be assigned to a multiset of integer values.

• real corresponds to a real number.

• rvar corresponds to a real number variable. A real number variable is a vari-
able that will be assigned a real number taken from an initial finite set of inter-
vals. A real number is usually represented by an interval of two floating-point
numbers.

1.2 Compound data types
We use the following compound data types:

• list(T ) corresponds to a list of elements of the type T , where T is a basic or
compound data type.

• collection(A1, A2, . . . , An) corresponds to a collection of ordered items,
where each item consists of n > 0 attributes A1, A2, . . . , An. Each attribute is
an expression of the form a − T , where a is the name of the attribute and T the
type of the attribute (a basic or compound data type). All names of the attributes
of a given collection should be distinct, and different from the keyword key,
which corresponds to an implicit1 attribute. The value of the key attribute is
the position of an item within the collection. The first item of a collection is
associated with position 1.

1This attribute is not explicitly defined.
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The following notation is used for instantiated arguments:

• A list of elements e1, e2, . . . , en is denoted by [e1, e2, . . . , en].

• A finite set of integers i1, i2, . . . , in is denoted by {i1, i2, . . . , in}.

• A collection of n items, each item having m attributes, is denoted by
〈a1− v11 . . . am− v1m, a1− v21 . . . am− v2m, . . . , a1− vn1 . . . am− vnm〉.
Each item is separated from the previous item by a comma. If the items of the
collection involve a single attribute a1, then 〈v11, v21, . . . , vn1〉 can be used as a
shortcut for 〈a1 − v11, a1 − v21, . . . , a1 − vn1〉.

• Item i of a collection c is denoted by c[i].

• The value of the attribute a of the ith item of a collection c is denoted by c[i].a.
Note that, within an arithmetic expression, we can use the shortcut c[i] when the
collection c involves a single attribute.

• The number of items of a collection c is denoted by |c|.

1.3 Restrictions
When defining the arguments of a global constraint, it is often the case that one needs
to express additional conditions that refine the type declarations of its arguments. For
this purpose we provide restrictions that allow the specification of these additional
conditions.
Currently the list of restrictions is:

• in_list(Arg, ListAtoms)

– Arg is an argument of the type atom,

– ListAtoms is a non-empty list of distinct atoms.

This restriction enforces Arg to be one of the atoms specified in ListAtoms.

• in_list(Arg, Attr, ListIntOrAtom)

– Arg is an argument of the type collection,

– Attr is an attribute of the type int or atom of Arg,

– If Attr is an attribute of the type int, then ListIntOrAtom is a non-empty
list of distinct integers; if Attr is an attribute of the type atom, then
ListIntOrAtom is a non-empty list of distinct atoms.

This restriction enforces, for all items of Arg, the attribute Attr to take its value
within ListIntOrAtom.

• in_attr(Arg1, Attr1, Arg2, Attr2)

– Arg1 is an argument of the type collection,
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– Attr1 is an attribute of the type dvar or int of Arg1,

– Arg2 is an argument of the type collection,

– Attr2 is an attribute of the type int of Arg2.

Let S2 denote the set of values assigned to the Attr2 attributes of the items of
Arg2. This restriction enforces the following condition: for all items of Arg1,
the attribute Attr1 takes its value in the set S2.

• distinct(Arg, Attrs)

– Arg is an argument of the type collection,

– Attrs is an attribute of the type int or dvar, or a (possibly empty) list of
distinct attributes of the type int or dvar of Arg.

For each pair of distinct items of Arg, this restriction enforces that there be at
least one attribute specified by Attrs with two distinct values. If Attrs is the
empty list, then all items of Arg should be distinct.

• increasing_seq(Arg, Attrs)

– Arg is an argument of the type collection,

– Attrs is an attribute of the type int or a list of distinct attributes of the
type int of Arg.

Let n and m respectively denote the number of items of Arg, and the num-
ber of attributes of Attrs. For item i of Arg let ti denote the tuple of values
〈vi,1, vi,2, . . . , vi,m〉 where vi,j is the value of attribute j of Attrs of item i
of Arg. The restriction enforces a strict lexicographical ordering on the tuples
t1, t2, . . . , tn.

• non_increasing_size(Arg, Attr)

– Arg is an argument of the type collection,

– Attr is an attribute of the type collection of Arg.

This restriction enforces for each pair of consecutive items Arg[i], Arg[i + 1]
that the number of items of Arg[i].Attr is greater than or equal to the number of
items of the collection Arg[i+ 1].Attr.

• required(Arg, Attrs)

– Arg is an argument of the type collection,

– Attrs is an attribute or a list of distinct attributes of Arg.

This restriction enforces all attributes denoted by Attrs to be explicitly used
within all items of Arg.

This restriction is usually systematically used for every attribute of a collection.
It is not used when some attributes may be implicitly defined according to other
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attributes. In this context, we use the require_at_least restriction, which we
now introduce.

• require_at_least(Atleast, Arg, Attrs)

– Atleast is a positive integer,

– Arg is an argument of the type collection,

– Attrs is a non-empty list of distinct attributes of Arg. The length of this
list should be strictly greater than Atleast.

This restriction enforces that at least Atleast attributes of the list Attrs be
explicitly used within all items of Arg.

• same_size(Arg, Attr)

– Arg is an argument of the type collection,

– Attr is an attribute of the type collection of Arg.

This restriction enforces that all collections of Attr have the same number of
items.

• Term1 Comparison Term2

– Term1 is a term. A term is an expression that can be evaluated to one or
possibly several integer values.

– Comparison is one of the comparison operators ≤, ≥, <, >, =, 6=.

– Term2 is a term.

Let v1,1, v1,2, . . . , v1,n1
and v2,1, v2,2, . . . , v2,n2

be the values respectively asso-
ciated with Term1 and Term2. The restriction Term1 Comparison Term2 en-
forces v1,i Comparison v2,j to hold for every i ∈ [1, n1] and every j ∈ [1, n2].

A term is one of the following expressions:

– e , where e is an integer. The corresponding value is e.

– |c| , where c is an argument of the type collection. The value of |c| is
the number of items of the collection c.

– first(c.a) : first(c.a) denotes the value assigned to the attribute a of
the first item of the collection c. It is equal to 0 if the collection is empty.

– last(c.a) : last(c.a) denotes the value assigned to the attribute a of the
last item of the collection c. It is equal to 0 if the collection is empty.

– sum(c.a) : sum(c.a) denotes the sum of the values assigned to the attribute
a of the collection c; it is equal to 0 if the collection is empty.

– sum(`) : sum(`), where ` is a list of collection attributes, each of the form
ci.ai (with i ∈ [1, n]), is the sum of the values assigned to the attributes ai
of the collections ci (with i ∈ [1, n]).
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– range(c.a) : range(c.a) denotes the difference between the maximum
value and minimum value plus one of the values assigned to the attribute a
of c; it is equal to 0 if the collection is empty.

– range(`) : range(`), where ` is a list of collection attributes, each of the
form ci.ai (with i ∈ [1, n]), is the difference between the maximum value
and minimum value plus one of the values assigned to the attributes ai of
the ci (with i ∈ [1, n]).

– minval(c.a) : minval(c.a) denotes the minimum of the values assigned
to the attribute a of the collection denoted by c: it is equal to 0 if the
collection is empty.

– minval(`) : minval(`), where ` is a list of collection attributes, each of
the form ci.ai (with i ∈ [1, n]), is the minimum of the values assigned to
the attributes ai of the ci (with i ∈ [1, n]).

– maxval(c.a) : maxval(c.a) denotes the maximum of the values assigned
to the attribute a of c; it is equal to 0 if the collection is empty.

– maxval(`) : maxval(`), where ` is a list of collection attributes, each of
the form ci.ai (with i ∈ [1, n]), is the maximum of the values assigned to
the attributes ai of the ci (with i ∈ [1, n]).

– nval(c.a) : nval(c.a) denotes the number of distinct values over the val-
ues assigned to the attribute a of c, it is equal to 0 if the collection is empty.

– nval(`) : nval(`), where ` is a list of collection attributes, each of the
form ci.ai (with i ∈ [1, n]), is the number of distinct values over the values
assigned to the attributes ai of the ci (with i ∈ [1, n]).

– prod(c.a) : prod(c.a) denotes the product of the values assigned to the
attribute a of c, it is equal to 1 if the collection is empty.

– prod(`) : prod(`), where ` is a list of collection attributes, each of the
form ci.ai (with i ∈ [1, n]), is the product of the values assigned to the
attributes ai of the ci (with i ∈ [1, n]).

– pfdc(c.a) : pfdc(c.a), where pfdc is a pure functional dependency con-
straint of the form pfdc(v, col) that computes a value v from a collection
of variables col , and where c.a is a collection with attribute a denotes the
pfdc of the values assigned to the attribute a of c; it is equal to 0 if the
collection c is empty.

– pfdc(`) : pfdc(`), where pfdc is a pure functional dependency constraint
of the form pfdc(v, col) that computes a value v from a collection of vari-
ables col , and where ` is a list of collection attributes, each of the form
ci.ai (with i ∈ [1, n]), is the pfdc of the values assigned to the attributes
ai of the ci (with i ∈ [1, n]).
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– t , where t is an argument of the type int. The value of t is the value of
the corresponding argument.

– v , where v is an argument of the type dvar. The value of v is the value
assigned to variable v. Note that restrictions are defined on the ground
instance of a global constraint.

– s , where s is an argument of the type sint or svar. The values denoted
by s are all the values of the corresponding set.

– c.a , where c is an argument of the type collection, and a an attribute
of c of the type int or dvar. The values denoted by c.a are all the values
corresponding to attribute a for the items of c. When c.a designates a
domain variable we consider the value assigned to that variable.

– c.a , where c is an argument of the type collection, and a an attribute
of c of the type sint or svar. The values denoted by c.a are all the values
belonging to the sets corresponding to attribute a for the items of c. When
c.a designates a set variable we consider the values that belong to that set.

– t1 op t2 , where t1 and t2 are terms and op one of the operators +, −, ∗,
/ or mod .2 Let V1 and V2 denote the sets of values respectively associated
with the terms t1 and t2. The set of values associated with t1 op t2 is
V12 = {v : v = v1 op v2, v1 ∈ V1, v2 ∈ V2}.

• |t| , where t is a term. Let V denote the set of values associated with the term t.
The set of values associated with |t| is V = {v : v = |val |, val ∈ V}.

• minv∈[`,u](t) , where v is a variable that occurs in the term t, and `, u are two
terms. The value of minv∈[`,u](t) is the smallest value among all possible values
of the term t where v is assigned a value in the interval [`, u].

• maxv∈[`,u](t) , where v is a variable that occurs in the term t, and `, u are two
terms. The value of maxv∈[`,u](t) is the largest value among all possible values
of the term t where v is assigned a value in the interval [`, u].

• Using the ∨ connector we can express a disjunction between two restrictions .

• Using the⇒ connector we can express an implication between a restriction (or
a conjunction of restrictions) and a restriction.

• We can also use a constraint C of the catalogue for expressing a restriction as
long as that constraint is not defined according to the constraint under consider-
ation. The constraint C should have a graph-based or automaton-based descrip-
tion so that its meaning is explicitly defined.

For instance the AMONG(NVAR, VARIABLES, VALUES) constraint holds if NVAR is
the number of variables of the collection VARIABLES that are assigned a value
from the collection of values VALUES.

2/ denotes a floor division, that is a division in which the result is rounded to the nearest integer that is
smaller or equal.
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Within the restriction slot it is possible to define local variables to designate intermedi-
ate expressions. This is done by using the where statement after the set of restrictions.

1.4 Declaring a global constraint
Declaring a global constraint consists of providing the following information:

• A term constraint(A1, A2, . . . , An) , where constraint corresponds to the
name of the global constraint and A1, A2, . . . , An to its arguments.

• A possibly empty list of type declarations , where each declaration has the form
type:type_declaration; type is the name of the new type we define and
type_declaration is a basic data type, a compound data type, or a previously
defined type.

• An argument declaration A1:T1, A2:T2, . . . , An:Tn giving for each argument
A1, A2, . . . , An of the global constraint constraint its type. Each type is a
basic data type, a compound data type, or a type that was declared in the list of
type declarations.

• A possibly empty list of restrictions , where each restriction is one of the re-
strictions described in Section 1.3.

1.5 Keywords
This section lists the keywords used in the time-series catalogue.

• added: Denotes the fact that, even though the same constant is added to all
variables of the VARIABLES collection, the corresponding constraint still holds.

• functional dependency: A constraint that allows for representing a functional
dependency between possibly several domain variables and a single domain
variable. A sequence of variables X1, X2, . . . , Xn is said to functionally de-
termine another variable Y if and only if each potential tuple of values of
X1, X2, . . . , Xn is associated with exactly one potential value of Y (i.e. Y is
a function of X1, X2, . . . , Xn).

• reversed: Denotes the fact that, even though the variables of the VARIABLES

collection are reversed, the corresponding constraint still holds.

• reverse of a constraint: A constraint which has a reverse constraint, where
the reverse is defined in the following way. Consider two constraints
c(col , r1, . . . , rn) and c′(col , r1, . . . , rn) for which, in both cases, the argument
col is a collection of items that functionally determines all the other arguments
r1, . . . , rn.

The constraint c′ is the reverse constraint of constraint c if, for any collection of
items col , we have the equivalence c(col , r1, . . . , rn) ⇔ c′(colrev , r1, . . . , rn),
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where colrev denotes the collection col where the items of the collection are
reversed. When constraints c and c′ are identical, we say that constraint c is its
own reverse.
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This chapter provides a brief overview of the available constraint classes of this volume.
Each constraint class is described in the following way:

• We give the naming convention used to construct systematically the constraint
names.

• We provide the common argument pattern of all constraints belonging to a class.

• We state the purpose of the constraints of a class.

• We illustrate the use of such constraints with an example where we compute
some information from a fixed time series, and another example where we gen-
erate time series satisfying a given property.

No matter to which class they belong, all constraints of this volume have a finite time
series X = 〈x1, x2, . . . , xn〉 as one of their arguments, where each xi is a fixed integer
or a domain variable (see Section 1.1). We derive from X the sequence of signature
values S = 〈s1, s2, . . . , sn−1〉 via the signature constraints (xi < xi+1 ⇔ si =
‘<’) ∧ (xi = xi+1 ⇔ si = ‘=’) ∧ (xi > xi+1 ⇔ si = ‘>’) for all i ∈ [1, n− 1].

Names of constraints are systematically constructed using the following grammar,
where terminals use lowercase that are shown in quotation marks, even if all constraint
names will be capitalised.

11
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CONDITION ::= ‘all_equal’ | ‘decreasing’ | ‘increasing’
EXTREMEAGG ::= ‘max’ | ‘min’
AGGREGATOR ::= EXTREMEAGG | ‘sum’
NONCONSTANTFEAT ::= ‘max’ | ‘min’ | ‘range’ | ‘surf’ | ‘width’
FEATURE ::= NONCONSTANTFEAT | ‘one’

MONOTONICPATTERN ::= ‘decreasing’ |
‘decreasing_sequence’ |
‘increasing’ |
‘increasing_sequence’ |
‘strictly_decreasing_sequence’ |
‘strictly_increasing_sequence’

CONSTANTPATTERN ::= ‘decreasing_terrace’ |
‘increasing_terrace’ |
‘plain’ |
‘plateau’ |
‘proper_plain’ |
‘proper_plateau’ |
‘steady’ |
‘steady_sequence’

PATTERN ::= MONOTONICPATTERN |
CONSTANTPATTERN |
‘bump_on_decreasing_sequence’ |
‘dip_on_increasing_sequence’ |
‘gorge’ |
‘inflexion’ |
‘peak’ |
‘summit’ |
‘valley’ |
‘zigzag’

An extended presentation of the semantics of patterns, features, and aggregators can
be found in Chapter 3. Also, to get a more precise idea of how constraint arguments
are described, refer to Chapter 1.

Note that in what follows, the ‘range’ feature is only used with monotonic patterns,
and the ‘min’ feature is renamed ‘height’ when used together with constant patterns.

The time-series constraint catalogue contains four constraints classes respectively
called predicate, function, feature, and extreme, which we now describe. All examples
of this chapter use the ‘peak’ pattern, where a peak is a maximal occurrence of the reg-
ular expression ‘< (< | =)∗(> | =)∗ >’ in the sequence of signature values associated
with a time series.
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2.1 Predicate

The class1 of constraints PREDICATENAME(VARIABLES) enforces a binary com-
parison operator to hold between the feature values of consecutive maximal pattern
occurrences in a time series given as a collection VARIABLES of variables. The name
of such a constraint is constructed in the following way:

PREDICATENAME ::= CONDITION ‘_’ FEATURE ‘_’ PATTERN

where CONDITION gives the binary comparison operator, i.e. ‘all_equal’,
‘decreasing’, ‘increasing’, used for comparing FEATURE values of consecutive
maximal occurrences of PATTERN.

For example, using the ‘increasing’ condition, the ‘max’ feature, and the ‘peak’
pattern, we illustrate two possible uses of the constraint

(VARIABLES)INCREASING_MAX_PEAK

CONDITION

FEATURE

PATTERN

namely:

• checking mode: are all peaks of a given time series sorted by increasing maxi-
mum value?

For instance, INCREASING_MAX_PEAK(〈5, 1, 2, 3, 2, 2, 2, 3, 4, 6, 1, 1, 6, 1〉)
holds since the signature of the time series 〈5, 1,2,3,2 , 2, 2,3,4,6,1 , 1,6,1 〉
contains three peaks highlighted in yellow, whose respective maximum values
3, 6, and 6 form an increasing sequence, namely [3, 6, 6].

• generation mode: generate all time series of five elements, all in the set
{0, 1, 2}, where peaks are sorted by increasing maximum value. Searching for
all solutions to the constraints

{
0 ≤ xi ≤ 2 (i ∈ [1, 5])
INCREASING_MAX_PEAK(〈x1, x2, x3, x4, x5〉)

gives 241 solutions, 11 of which have two peaks, as shown in red below:

• 〈0, 1, 0, 1, 0〉
• 〈0, 1, 0, 2, 0〉
• 〈0, 1, 0, 2, 1〉

• 〈0, 2, 0, 2, 0〉
• 〈0, 2, 0, 2, 1〉
• 〈0, 2, 1, 2, 0〉

• 〈0, 2, 1, 2, 1〉
• 〈1, 2, 0, 2, 0〉
• 〈1, 2, 0, 2, 1〉

• 〈1, 2, 1, 2, 0〉

• 〈1, 2, 1, 2, 1〉

1The name of such class may sound a little bit weird but simply means that, unlike the other classes of
time-series constraints, there is no functional dependency between arguments of such class of constraints.
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2.2 Function
The class of constraints FUNCTIONNAME(VALUE, VARIABLES) restricts VALUE to the
aggregation of feature values of all pattern occurrences in a time series given as a
collection VARIABLES of variables. The name of such a constraint is constructed in the
following way:

FUNCTIONNAME ::= AGGREGATOR ‘_’ FEATURE ‘_’ PATTERN

where AGGREGATOR is the aggregator used to aggregate the FEATURE values
of the maximal occurrences of PATTERN.

Using the ‘one’ feature, the ‘sum’ aggregator, and the ‘peak’ pattern, we illustrate
two possible uses of the constraint

(VALUE, VARIABLES)SUM_ONE_PEAK

AGGREGATOR

FEATURE

PATTERN

abbreviated as NB_PEAK where ‘nb’ is a shortcut for ‘sum_one’, namely:

• checking mode: test whether VALUE can be restricted to the number of peaks of
a given time series.

For instance, NB_PEAK(3, 〈5, 1, 2, 3, 2, 2, 2, 3, 4, 5, 1, 1, 6, 1〉) holds since the
signature of the time series 〈5, 1,2,3,2 , 2, 2,3,4,5,1 , 1,6,1 〉 contains three
peaks highlighted in yellow, as stated by the first argument of NB_PEAK.

Also, VALUE ∈ [0, 9] ∧ NB_PEAK(VALUE, 〈5, 1, 2, 3, 2, 2, 2, 3, 4, 5, 1, 1, 6, 1〉)
sets VALUE to 3 since VALUE is functionally determined by the second argument
of NB_PEAK.

• generation mode: generate all time series of five elements, all in the set {0, 1, 2},
containing two peaks. Searching for all solutions to the constraints{

0 ≤ xi ≤ 2 (i ∈ [1, 5])
NB_PEAK(2, 〈x1, x2, x3, x4, x5〉)

gives 13 solutions:

• 〈0, 1, 0, 1, 0〉
• 〈0, 1, 0, 2, 0〉
• 〈0, 1, 0, 2, 1〉
• 〈0, 2, 0, 1, 0〉

• 〈0, 2, 0, 2, 0〉
• 〈0, 2, 0, 2, 1〉
• 〈0, 2, 1, 2, 0〉
• 〈0, 2, 1, 2, 1〉

• 〈1, 2, 0, 1, 0〉
• 〈1, 2, 0, 2, 0〉
• 〈1, 2, 0, 2, 1〉
• 〈1, 2, 1, 2, 0〉

• 〈1, 2, 1, 2, 1〉

2.3 Feature
The class of constraints FEATURENAME(VARIABLES, FEATURES, DEFAULT) con-
straints the feature values of all maximal pattern occurrences in a time series given as a
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collection VARIABLES of variables. More precisely, if position i of VARIABLES is not
the first position where a maximal pattern occurrence is identified (even if this maximal
pattern occurrence is not yet completed), then FEATURES[i] is forced to the default
value DEFAULT; otherwise, FEATURES[i] is the feature value of the corresponding
maximal pattern occurrence. The name of such a constraint is constructed in the
following way:

FEATURENAME ::= FEATURE ‘_’ PATTERN

where FEATURE and PATTERN respectively are the feature and the pattern we
focus on. Within this class of constraints, the feature ‘one’ is renamed ‘index’ for
reasons of readability.

Using the ‘max’ feature and the ‘peak’ pattern, we illustrate two possible uses of
the constraint

(VARIABLES, FEATURES, DEFAULT)MAX_PEAK

FEATURE

PATTERN

namely:

• checking mode: test whether the non-default values that occur in the FEATURES
argument correspond to the maximum values of the different peaks of a time se-
ries; in addition check that the positions of these non-default values coincide
with the positions where a peak is discovered, i.e. the first decrease after a se-
quence of increases.

For instance, MAX_PEAK

 〈5, 1, 4, 3, 2, 2, 2, 5, 4, 4, 1, 1, 6, 6, 4, 1〉,〈0, 0, 4, 0, 0, 0, 0, 5, 0, 0, 0, 0, 0, 6, 0, 0〉,
0

 holds

since the signature of the time series 〈5, 1,4,3,2 , 2, 2,5,4,4,1 , 1,6,6,4,1 〉 con-
tains three peaks highlighted in yellow, whose maximum values 4, 5, and 6
where the three peaks are first identified, are positions 3, 8, and 14 as reported
by the non-default values in the FEATURES argument. Note that the position
where the third peak is identified corresponds to the last occurrence of value 6,
namely the first decrease in the third peak.

Also, with the same time series and the same default value as first and third ar-
guments, MAX_PEAK〈5, 1, 4, 3, 2, 2, 2, 5, 4, 4, 1, 1, 6, 6, 4, 1〉, FEATURES, 0) sets
FEATURES to 〈0, 0, 4, 0, 0, 0, 0, 5, 0, 0, 0, 0, 0, 6, 0, 0〉, since FEATURES is func-
tionally determined by the first and third arguments of MAX_PEAK.

• generation mode: generate all time series of seven elements, all in the set
{0, 1, 2}, with peaks of heights 2 and 1 at positions 2 and 6, and no peak for
which the first decrease is located at position 4. Searching for all solutions to
the constraints
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0 ≤ xi ≤ 2 (i ∈ [1, 7])
0 ≤ fi ≤ 2 (i ∈ [1, 7])

MAX_PEAK

 〈x1, x2, x3, x4, x5, x6, x7〉,
〈f1, f2, f3, f4, f5, f6, f7〉,

0


f2 = 2, f4 = 0, f6 = 1

gives 12 solutions, all of them having two peaks located at positions 2 and 6, of
heights 2 and 1, as well as no peak at position 4, as shown below:

• 〈0, 2, 0, 0, 0, 1, 0〉
• 〈0, 2, 0, 0, 1, 1, 0〉
• 〈0, 2, 0, 1, 1, 1, 0〉
• 〈0, 2, 1, 0, 0, 1, 0〉

• 〈0, 2, 1, 0, 1, 1, 0〉
• 〈0, 2, 1, 1, 0, 1, 0〉
• 〈1, 2, 0, 0, 0, 1, 0〉
• 〈1, 2, 0, 0, 1, 1, 0〉

• 〈1, 2, 0, 1, 1, 1, 0〉
• 〈1, 2, 1, 0, 0, 1, 0〉
• 〈1, 2, 1, 0, 1, 1, 0〉
• 〈1, 2, 1, 1, 0, 1, 0〉

2.4 Extreme
The class of constraints EXTREMENAME(VALUE, VARIABLES, FOUND) constraints the
maximum (or minimum) feature value VALUE of the maximal pattern occurrences in a
time series given as a collection VARIABLES of variables. In addition it restricts the
positions of those maximal pattern occurrences achieving the corresponding minimum
or maximum feature values. More precisely, if position i is not the first position
where a maximal pattern occurrence with a maximum (or minimum) feature value is
identified (even if this pattern occurrence is not yet completed) then FOUND[i] is 0; oth-
erwise FOUND[i] is 1. The name of such a constraint is constructed in the following way:

EXTREMENAME ::= ‘POS_’ EXTREMEAGG ‘_’ NONCONSTANTFEAT ‘_’ PATTERN

where EXTREMEAGG denotes the maximum or the minimum non-constant fea-
ture NONCONSTANTFEAT value over the maximal pattern occurrences of pattern
PATTERN.

Using the ‘max’ feature, the ‘peak’ pattern, and the fact that we are interested in
the minimum feature value, we illustrate two possible uses of the constraint

(VALUE, VARIABLES, FOUND)POS_MIN_MAX_PEAK

AGGREGATOR

FEATURE

PATTERN

namely:

• checking mode: test whether VALUE can be restricted to the altitude of the lowest
peak of a time series; in addition check that the positions of the occurrences of 1
in FOUND coincide with the positions of all the lowest peaks.

For instance, POS_MIN_MAX_PEAK

 4,
〈5, 1, 4, 3, 2, 2, 2, 5, 4, 4, 1, 1, 4, 4, 3, 1〉,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉
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holds since the signature of the time series 〈5, 1,4,3,2 , 2, 2,5,4,4,1 , 1,4,4,3,1 〉
contains three peaks highlighted in yellow, where two of them are peaks that
have the smallest maximum value, i.e. value 4. These two peaks are identified
in positions 3 and 14 as reported by the two occurrences of 1 in the FOUND

argument. Note that the position where the last peak is discovered corresponds
to the last occurrence of value 4 in the time series since the first decrease takes
place at this position.

Also, with the same time series as second argument,
POS_MIN_MAX_PEAK(VALUE, 〈5, 1, 4, 3, 2, 2, 2, 5, 4, 4, 1, 1, 4, 4, 3, 1〉, FOUND)
sets VALUE to 4 and FOUND to 〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉, since
VALUE and FOUND are both functionally determined by the second argument of
POS_MIN_MAX_PEAK.

• generation mode: generate all time series of seven elements, all in the set
{0, 1, 2}, starting and ending with a ‘1’, where the first decreases of peaks of
minimum height are located in positions 2 and 6.

0 ≤ v ≤ 2
0 ≤ xi ≤ 2 (i ∈ [1, 7])
0 ≤ fi ≤ 1 (i ∈ [1, 7])

POS_MIN_MAX_PEAK

 v,
〈x1, x2, x3, x4, x5, x6, x7〉,
〈f1, f2, f3, f4, f5, f6, f7〉


x1 = 1, x7 = 1
f2 = 1, f6 = 1

gives 17 solutions, with peaks of minimum height in positions 2 and 6, as shown
below:

• 〈1, 2, 0, 0, 0, 2, 1〉
• 〈1, 2, 0, 0, 1, 2, 1〉
• 〈1, 2, 0, 0, 2, 2, 1〉
• 〈1, 2, 0, 1, 1, 2, 1〉
• 〈1, 2, 0, 1, 2, 2, 1〉
• 〈1, 2, 0, 2, 0, 2, 1〉

• 〈1, 2, 0, 2, 1, 2, 1〉
• 〈1, 2, 0, 2, 2, 2, 1〉
• 〈1, 2, 1, 0, 0, 2, 1〉
• 〈1, 2, 1, 0, 1, 2, 1〉
• 〈1, 2, 1, 0, 2, 2, 1〉
• 〈1, 2, 1, 1, 0, 2, 1〉

• 〈1, 2, 1, 1, 1, 2, 1〉

• 〈1, 2, 1, 1, 2, 2, 1〉

• 〈1, 2, 1, 2, 0, 2, 1〉

• 〈1, 2, 1, 2, 1, 2, 1〉

• 〈1, 2, 1, 2, 2, 2, 1〉
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Patterns focus on the topological aspect of subsequences of a time series. They are
defined by two components:

• First, a regular expression over the alphabet {<,=, >}.

• Second, two non-negative integers b and a, that are intended to respectively
delete a prefix and a suffix of the pattern that should be discarded for computing
a characteristic of an occurrence of a pattern.

Given a pattern and a time series x1, x2, . . . , xn of integer constants, called the
input values, and forming the input sequence, a single integer is computed as follows:

I. Compare each pair of adjacent input values in order to build a sequence
s1, s2, . . . , sn−1 of signature values over the alphabet {<,=, >}, as follows:
(xi < xi+1 ⇔ si = ‘ < ’) ∧ (xi = xi+1 ⇔ si = ‘ = ’) ∧ (xi > xi+1 ⇔ si =
‘ > ’). The signature values form the signature sequence.

II. Within the signature sequence, find all maximal words matching the regular ex-
pression associated with the pattern.

III. For each found pattern occurrence, discard its prefix and suffix of length b and a
to obtain an integer sequence e for which we compute an integer feature value,
so that we obtain a feature sequence. The features we currently consider are one,
width, surf, min, max, and range, and correspond respectively to the value 1,
to the number of elements of e, to

∑
i∈e xi, to mini∈e xi, to maxi∈e xi, and to

maxi∈e xi −mini∈e xi.

IV. Aggregate the values of the feature sequence into a single integer value. The
aggregators we currently consider are taking the sum (Sum), taking the minimum
(Min), and taking the maximum (Max). The feature one only makes sense with
the Sum aggregator.

Definition 1 (s-occurrence, i-occurrence, e-occurrence). Given an input sequence
x1, x2, . . . , xn, its signature sequence S = s1, s2, . . . , sn−1, a pattern 〈r, b, a〉, and
a non-empty signature subsequence si, si+1, . . . , sj , with 1 ≤ i ≤ j ≤ n − 1, form-
ing a maximal word that matches r, the s-occurrence (i..j) is the index sequence
i, i + 1, . . . , j; the i-occurrence [(i + b)..j] is the index sequence i + b, . . . , j; and
the e-occurrence [[(i+ b)..(j + 1− a)]] is the index sequence i+ b, . . . , j + 1− a.
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Figures representing time series use the following convention for denoting
i-occurrences, s-occurrences and e-occurrences:

• Positions belonging to an i-occurrence are represented by a red circle •.

• Positions belonging to a s-occurrence, but not to an i-occurrence, are represented
by a circle ◦.

• Positions of an occurrence of pattern corresponding to an e-occurrence have a
background coloured in yellow.

When an i-occurrence and an e-occurrence of two consecutive occurrences of a pattern
coincide a red circle • is used.

Figures representing transducers and automata use the following conventions:

• An arrow coming from nowhere denotes an initial state.

• A double circle indicates an accepting state.

• The acceptance function of a register automaton is depicted by a box connected
by dotted lines to each state of the register automaton.

• On the transitions of a transducer, a colon separates the consumed input letter(s)
from the produced output letter(s).

• A transition labelled by the input letter≤ is a shortcut for two transitions respec-
tively labelled by the letters< and =. The same convention is used for the letters
≥, ≷, R, which respectively represent a set of transitions, each of them labelled
by a letter of {>,=}, {>,<}, {>,=, <}.

The name of a constraint is defined by the concatenation of the aggregator func-
tion, the feature name and the pattern. For each pattern, a so-called seed transducer
recognises all pattern occurrences.

Definition 2 (seed transducer). A seed transducer is a transducer for which all states
are accepting with input alphabet {<,=, >}, output alphabet, also-called phase al-
phabet, {out,maybeb,outr, found,maybeb, in,outa, founde}.

Definition 3 (t-occurrence). Given an input sequence s over the input alphabet {<,=
, >} the t-occurrence of s wrt a given seed transducer corresponds to the indices of
the phase letters of a maximum word in the generated output sequence that matches
‘maybe∗b founde |maybe∗b found(maybe∗a in

+)∗’.

Definition 4 (well-formedness). A seed transducer is well formed if (1) all output
sequences it produces are recognised by the finite deterministic automaton depicted
in Figure 3.1, and if (2) the t-occurrence for any input sequence s coincides with the
i-occurrence of the pattern for s.

Well-formedness of seed transducers guarantees that the automata with registers
obtained by applying the decoration tables for replacing phase letters of the output
alphabet by register updates compute the expected result [8].
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Figure 3.1: Automaton describing the output language of a well-formed transducer;
states /∈, ?, ∈ respectively mean that (1) we are outside an occurrence of pattern, (2) we
are potentially inside an occurrence of pattern, (3) we are inside an occurrence of pat-
tern that is not yet finished.

Following the presentation in [9, 2], we introduce the notion of glue matrix. A
glue matrix for a reversible time-series constraint c specified by a seed transducer σ, an
aggregator g and a feature f is a matrix indexed by the states of σ and the states of σrev,
and parametrised by g and f , where σrev is a seed transducer of the reverse of constraint
c. Consider the automaton Aσ (respectively Arev

σ ) with registers R, C and D obtained
by applying the decoration table 3.37 to the seed transducer σ (respectively σrev). Let
Aσ reach state

−→
Q and register values

〈−→
C ,
−→
D,
−→
R
〉

on a prefix of a wordw. Similarly let

Arev
σ reach state

←−
Q and register values

〈←−
C ,
←−
D,
←−
R
〉

on the reverse of the corresponding

suffix of w. The value returned by Aσ on the entire word w is φg(
−→
R,
←−
R,Γ), where

Γ is the entry of the glue matrix corresponding to row
−→
Q and column

←−
Q . That entry

contains an expression parametrised by g and f involving a subset of the registers
−→
C ,

−→
D ,
←−
C ,
←−
D .
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3.1 Patterns, Seed Transducers and Parametrised Glue
Matrices

Feature f idf minf maxf φf δif δ̂if

one 0 0 1 max 1 −1
width 0 0 n+ 1 + 1 −1
surf 0 −∞ +∞ + xi −xi
max −∞ −∞ +∞ max xi n/a
min +∞ −∞ +∞ min xi n/a
range 0 0 +∞ n/a xi n/a

Table 3.1: Features: identity, minimum, and maximum values; the operators φf and δif
recursively define the feature value vu of a time series x`, . . . , xu by v` = φf (idf , δ`f )

and vi = φf (vi−1, δ
i+1
f ) for i > `, where δif is the contribution of xi to vu; δ̂if cancel

out the contribution of xi within a feature value so that this contribution is not counted
twice; n and n/a respectively stand for the length of the time series and for not avail-
able.

Aggregator g φg defaultgf

Max max minf
Min min maxf
Sum + 0

Table 3.2: Aggregators: operators and identity values relative a feature f .

Predicate θ defaultθ

≤ −∞
= x (free variable)
≥ +∞

Table 3.3: Default value for a predicate θ used in the decoration table 3.38
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3.1.1 BUMP_ON_DECREASING_SEQUENCE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
BUMP_ON_DECREASING_SEQUENCE is the subsequence of S which matches the reg-
ular expression ‘>><>>’. Part (A) and parts (B,C) of Figure 3.2 respectively depict

> > < > >

the seed transducer associated with the BUMP_ON_DECREASING_SEQUENCE pattern
as well as one example of its execution on a time series.

The pattern DIP_ON_INCREASING_SEQUENCE = ‘<<><<’ is not the reverse
of the pattern BUMP_ON_DECREASING_SEQUENCE even though ‘>><>>’ is the
mirror word of ‘<<><<’.1 This is because the constants b = 2 and a = 1 (see
Figure 3.2) used for trimming the regular expression ‘>><>>’ are different, which
makes the two corresponding e-occurrences different. As a consequence we do not
have any glue matrix for the BUMP_ON_DECREASING_SEQUENCE pattern.

1To get the mirror of a word w over the alphabet {‘<’, ‘=’, ‘>’}, first reverse the word w, second swap
the ‘>’ with the ‘<’.
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> > < > > > < < > > > < > > =

s r t u v t t u s r t t u v t s
o o mb mb fe o mb or o o o mb mb fe ooutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16
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3

4

3

2

1

4
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3
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1

3

2

1 1

(B)

> > < > >

V12 V13 V14

3

2

1

3

2

1

10 11 12 13 14

s-occurrence
(i..j) = (10..14)

i-occurrence (•)
[(i + b)..j] = [(10 + 2)..14]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(10 + 2)..(14 + 1− 1)]]

(C)

Figure 3.2: (A) Seed transducer for the BUMP_ON_DECREASING_SEQUENCE pattern:
‘>><>>’ with b = 2 and a = 1; (B) Illustrating the execution of the seed transducer
on a time series (within the output o, or, mb, fe are shortcut for out, outr, maybeb,
founde); (C) Illustrating the relation between the s-occurrence, the i-occurrence and
the e-occurrence.
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C ← defaultgf
D ← idf
R← defaultgf
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Figure 3.3: Parametrised automaton for any functional time-series constraints of the
BUMP_ON_DECREASING_SEQUENCE pattern obtained by applying the decoration ta-
ble 3.37 to the corresponding transducer
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Figure 3.4: Parametrised automaton for any predicate time-series constraints of the
BUMP_ON_DECREASING_SEQUENCE pattern obtained by applying the decoration ta-
ble 3.38 to the corresponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used
for comparing two consecutive feature values
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3.1.2 DECREASING

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern DE-
CREASING is the subsequence of S which matches the regular expression ‘>’. Part (A)

>

and parts (B,C) of Figure 3.5 respectively depict the seed transducer associated with
the DECREASING pattern as well as one example of its execution on a time series.

R s> : founde ≤ : out(A)

< > = < < = > = > > = < < > =

s s s s s s s s s s s s s s s s
o fe o o o o fe o fe fe o o o fe ooutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

1 1

2

4 4

3 3

2

1 1

2

4

3 3(B)

>

V2 V3

2

1

2

s-occurrence
(i..j) = (2..2)

i-occurrence (•)
[(i + b)..j] = [(2 + 0)..2]

e-occurrence (•◦)
[[(i + b)..(j + 1− a)]]

= [[(2 + 0)..(2 + 1− 0)]]

(C)

Figure 3.5: (A) Seed transducer for the DECREASING pattern: ‘>’ with b = 0 and
a = 0; (B) Illustrating the execution of the seed transducer on a time series (within
the output o, fe are shortcut for out, founde); (C) Illustrating the relation between the
s-occurrence, the i-occurrence and the e-occurrence.

s

s φg(
−→
C ,
←−
C )

Table 3.4: Parametrised glue matrix for any g_f_DECREASING constraint; the state
associated with each row corresponds to a state of the DECREASING transducer – see
Figure 3.5, while the state associated with each column corresponds to a state of the
reverse of the DECREASING transducer, i.e. the INCREASING transducer – see Fig-
ure 3.20.
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R s





C ← defaultgf
D ← idf
R← defaultgf





φg(R,C)

>{
D ← idf
R← φg(R, φf (φf (D, δ

i
f ), δ

i+1
f ))

}
≤

Figure 3.6: Parametrised automaton for any functional time-series constraints of the
DECREASING pattern obtained by applying the decoration table 3.37 to the correspond-
ing transducer

R s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





R ∧ θ(F,C)

>



C ← φf (φf (D, δ
i
f ), δ

i+1
f )

D ← idf
F ← φf (φf (D, δ

i
f ), δ

i+1
f )

R← R ∧ θ(F, φf (φf (D, δif ), δi+1
f ))





≤

Figure 3.7: Parametrised automaton for any predicate time-series constraints of the DE-
CREASING pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values
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3.1.3 DECREASING_SEQUENCE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
DECREASING_SEQUENCE is the maximal subsequence of S which matches the regular
expression ‘> (> | =)∗ > | >’. Part (A) and parts (B,C) of Figure 3.8 respectively

> (> | =)∗ > |
>

depict the seed transducer associated with the DECREASING_SEQUENCE pattern as
well as one example of its execution on a time series.

≤ s

≥ t

> : found

≤ : out

> : in= : maybea

< : outa

(A)

< > = < < = > = > > = < < > =

s s t t s s s t t t t t s s t t
o f ma oa o o f ma in in ma oa o f maoutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

3

4

1 1

2

4 4

3 3

2

1 1

2

3

2 2

(B)

> = > >

V7 V8 V9 V10 V11

4

3 3

2

1

7 8 9 10

s-occurrence
(i..j) = (7..10)

i-occurrence (•)
[(i + b)..j] = [(7 + 0)..10]

e-occurrence (•◦)
[[(i + b)..(j + 1− a)]]

= [[(7 + 0)..(10 + 1− 0)]]

(C)

Figure 3.8: (A) Seed transducer for the DECREASING_SEQUENCE pattern:
‘> (> | =)∗ > | >’ with b = 0 and a = 0; (B) Illustrating the execution of the
seed transducer on a time series (within the output o, f ma, oa are shortcut for out,
found maybea, outa); (C) Illustrating the relation between the s-occurrence, the
i-occurrence and the e-occurrence.
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≤ s





C ← defaultgf
D ← idf
R← defaultgf





≥ t

φ
g
(R
,
C
)

>{
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}

≤

>{
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}=

{D ← φf (D, δ
i+1
f )}

<



C ← defaultgf
D ← idf
R← φg(R,C)





Figure 3.9: Parametrised automaton for any functional time-series constraints of the
DECREASING_SEQUENCE pattern obtained by applying the decoration table 3.37 to
the corresponding transducer

≤ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





≥ t

R
∧
θ
(F
,
C
)

>{
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}

≤

>{
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}=

{D ← φf (D, δ
i+1
f )}

<



D ← idf
F ← C
R← R ∧ θ(F,C)





Figure 3.10: Parametrised automaton for any predicate time-series constraints of the
DECREASING_SEQUENCE pattern obtained by applying the decoration table 3.38 to the
corresponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing
two consecutive feature values
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s t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

t φg(
−→
C ,
←−
C ) φf (

−→
C ,
←−
C ,
−→
D,
←−
D, δ̂i+1

f )
M

Table 3.5: Parametrised glue matrix for any g_f_DECREASING_SEQUENCE con-
straint, where the cell annotation M stands for merging two existing decreasing se-
quences sharing an element; the state associated with each row corresponds to a state
of the DECREASING_SEQUENCE transducer – see Figure 3.8, while the state associated
with each column corresponds to a state of the reverse of the DECREASING_SEQUENCE
transducer, i.e. the INCREASING_SEQUENCE transducer – see Figure 3.23.
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3.1.4 DECREASING_TERRACE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
DECREASING_TERRACE is the maximal subsequence of S which matches the regular
expression ‘>=+>’. Part (A) and parts (B,C) of Figure 3.11 respectively depict the

>=+>

seed transducer associated with the DECREASING_TERRACE pattern as well as one
example of its execution on a time series.

≤ s

> r= t

>
:
o
u
t

≤ : out

> : out

= : maybeb

< : out

> : founde= : maybeb

<
: o

ut
r(A)

> = = < > = > < = < > = > = =

s r t t s r t r s s s r t r t t
o mb mb or o mb fe o o o o mb fe mb mboutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

3

1 1 1

3

2 2

1

2 2

3

2 2

1 1 1

(B)

> = >

V6 V7

3

2 2

1

5 6 7

s-occurrence
(i..j) = (5..7)

i-occurrence (•)
[(i + b)..j] = [(5 + 1)..7]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(5 + 1)..(7 + 1− 1)]]

(C)

Figure 3.11: (A) Seed transducer for the DECREASING_TERRACE pattern: ‘>=+>’
with b = 1 and a = 1; (B) Illustrating the execution of the seed transducer on a
time series (within the output o, mb, or, fe are shortcut for out, maybeb, outr,
founde); (C) Illustrating the relation between the s-occurrence, the i-occurrence and
the e-occurrence.
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≤ s





C ← defaultgf
D ← idf
R← defaultgf





> r= t

φg(R,C)

≤

>

>

=

{D ← φf (D, δ
i
f )}

<

=
{D ← φf (D, δ

i
f )}

>{
D ← idf
R← φg(R, φf (D, δ

i
f ))

}

<

{D
←

idf
}

Figure 3.12: Parametrised automaton for any functional time-series constraints of the
DECREASING_TERRACE pattern obtained by applying the decoration table 3.37 to the
corresponding transducer

≤ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





> r= t

R ∧ θ(F,C)

≤

>

>

=

{D ← φf (D, δ
i
f )}

<

=
{D ← φf (D, δ

i
f )}

>



C ← φf (D, δ
i
f )

D ← idf
F ← φf (D, δ

i
f )

R← R ∧ θ(F, φf (D, δif ))





<

{D
←

idf
}

Figure 3.13: Parametrised automaton for any predicate time-series constraints of the
DECREASING_TERRACE pattern obtained by applying the decoration table 3.38 to the
corresponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing
two consecutive feature values
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s r t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

t φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
−→
D,
←−
D, δi+1

f )
C

Table 3.6: Parametrised glue matrix for any g_f_DECREASING_TERRACE constraint,
where the cell annotation C stands for creating a new decreasing terrace occur-
rence from no existing decreasing terrace; the state associated with each row corre-
sponds to a state of the DECREASING_TERRACE transducer – see Figure 3.11, while
the state associated with each column corresponds to a state of the reverse of the
DECREASING_TERRACE transducer, i.e. the INCREASING_TERRACE transducer – see
Figure 3.26.
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3.1.5 DIP_ON_INCREASING_SEQUENCE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
DIP_ON_INCREASING_SEQUENCE is the subsequence of S which matches the regular
expression ‘<<><<’. Part (A) and parts (B,C) of Figure 3.14 respectively depict the

< < > < <

seed transducer associated with the DIP_ON_INCREASING_SEQUENCE pattern as well
as one example of its execution on a time series.

The pattern BUMP_ON_DECREASING_SEQUENCE = ‘>><>>’ is not the reverse
of the pattern DIP_ON_INCREASING_SEQUENCE even though ‘<<><<’ is the mirror
word of ‘>><>>’.2 This is because the constants b = 2 and a = 1 (see Figure 3.14)
used for trimming the regular expression ‘<<><<’ are different, which makes the
two corresponding e-occurrences different. As a consequence we do not have any glue
matrix for the DIP_ON_INCREASING_SEQUENCE pattern.

2To get the mirror of a word w over the alphabet {‘<’, ‘=’, ‘>’}, first reverse the word w, second swap
the ‘>’ with the ‘<’.
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≥ s < r < t

> u

< v

≥ : out

< : out

≥ : out

< : out

< : out

= : out

>
:
m
ay

b
e b≥

:
o
u
t
r

<
:
m

a
y
b
e
b

≥
: out

r <
: f
ou

nd
e

(A)

< < > < < < > > < < < > < < =

s r t u v t t u s r t t u v t s
o o mb mb fe o mb or o o o mb mb fe ooutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

1

2

3

4

2

1

2

3

4

1

2

4 4

(B)

< < > < <

V12 V13 V14

2

3

4

1

2

4

10 11 12 13 14

s-occurrence
(i..j) = (10..14)

i-occurrence (•)
[(i + b)..j] = [(10 + 2)..14]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(10 + 2)..(14 + 1− 1)]]

(C)

Figure 3.14: (A) Seed transducer for the DIP_ON_INCREASING_SEQUENCE pattern:
‘<<><<’ with b = 2 and a = 1; (B) Illustrating the execution of the seed transducer
on a time series (within the output o, or, mb, fe are shortcut for out, outr, maybeb,
founde); (C) Illustrating the relation between the s-occurrence, the i-occurrence and
the e-occurrence.
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≥ s





C ← defaultgf
D ← idf
R← defaultgf



 < r < t

> u

< v

φg(R,C)

≥

<

≥

<

<

=

>

{D
←
φ f

(D
, δ

i
f
)}

≥

{D
←

id
f }

<

{D
←
φ
f
(D
,
δ
i f
)}

≥{D ←
id

f }

<

{ D
← idf

R
← φg

(R
, φf

(D
, δ

i
f
))

}

Figure 3.15: Parametrised automaton for any functional time-series constraints of the
DIP_ON_INCREASING_SEQUENCE pattern obtained by applying the decoration ta-
ble 3.37 to the corresponding transducer
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≥ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





< r < t

> u

< v

R ∧ θ(F,C)

≥

<

≥

<

<

=

>

{D
←
φ f

(D
, δ
i
f
)}

≥

{D
←

id
f }

<

{D
←
φ
f
(D
,
δ
i f
)}

≥{D ←
id
f }

<






C
← φf

(D
, δ
i
f
)

D
← idf

F
← φf

(D
, δ
i
f
)

R
← R ∧

θ(F
, φf

(D
, δ
i
f
))






Figure 3.16: Parametrised automaton for any predicate time-series constraints of the
DIP_ON_INCREASING_SEQUENCE pattern obtained by applying the decoration ta-
ble 3.38 to the corresponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used
for comparing two consecutive feature values
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3.1.6 GORGE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pat-
tern GORGE is the maximal subsequence of S which matches the regular expression
‘(> |(> (= | >)∗ >))(< |(< (= | <)∗ <))’. Part (A) and parts (B,C) of Figure 3.17

(> | > (= | >)∗ >)

(< | < (= | <)∗ <)

respectively depict the seed transducer associated with the GORGE pattern as well as
one example of its execution on a time series.

≤ s > r

≤ t

= u

≤ : out

> : out

> : maybeb

<
: found

=
:
m
a
y
b
e b

= : maybea

< : in

>
: ou

t
a

= : maybeb

>
:
m
a
y
b
e b

<
:
o
u
t
r

(A)

< > < = < = > > = < > > < < <

s s r t t t t r r u s r r t t t
o o f ma in ma oa mb mb or o mb f in inoutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

3

1

2 2

3 3

2

1 1

3

2

1

2

3

4

(B)

> < = <

V3 V4 V5

3

1

2 2

3

2 3 4 5

s-occurrence
(i..j) = (2..5)

i-occurrence (•)
[(i + b)..j] = [(2 + 2)..5]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(2 + 1)..(5 + 1− 1)]]

(C)

Figure 3.17: (A) Seed transducer for the GORGE pattern:
‘(> |(> (= | >)∗ >))(< |(< (= | <)∗ <))’ with b = 1 and a = 1; (B) Illus-
trating the execution of the seed transducer on a time series (within the output o,
f , ma, oa, mb, or are shortcut for out, found, maybea, outa, maybeb, outr);
(C) Illustrating the relation between the s-occurrence, the i-occurrence and the
e-occurrence.
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≤ s





C ← defaultgf
D ← idf
R← defaultgf



 > r

≤ t

= u

φg(R,C)

≤

>

>

{D ← φf (D, δ
i
f )}

<{
C ← φf (D, δ

i
f )

D ← idf

}

=

{D ← φf (D, δ
i
f )}

=

{D ← φf (D, δ
i
f )}

<{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

>


 C ←

default
gf

D
←

id
f

R←
φ
g (R

,C
)




=
{D ← φf (D, δ

i
f )}

>
{D
←
φ
f
(D
, δ

i
f
)}

<
{D ← idf}

Figure 3.18: Parametrised automaton for any functional time-series constraints of the
GORGE pattern obtained by applying the decoration table 3.37 to the corresponding
transducer (transition u→ r has the same register update as transition r → u)
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≤ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





> r

≤ t

= u

R ∧ θ(F,C)

≤

>

>
{D ← φf (D, δ

i
f )}

<{
C ← φf (D, δ

i
f )

D ← idf

}

=

{D ← φf (D, δ
i
f )}

=

{D ← φf (D, δ
i
f )}

<{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

>


 D

←
id
f

F ←
C

R←
R ∧

θ(F,C
)




=
{D ← φf (D, δ

i
f )}

>
{D
←
φ
f
(D
, δ
i
f
)}

<
{D ← idf}

Figure 3.19: Parametrised automaton for any predicate time-series constraints of the
GORGE pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values; transition u→ r has the same register update as transition r → u.
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s r t u

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
←−
C ,
−→
D,
←−
D, δi+1

f )
R

φg(
−→
C ,
←−
C )

t φg(
−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

φg(
−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

u φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

←−
C ,
−→
D,
←−
D, δi+1

f )
R

φg(
−→
C ,
←−
C )

Table 3.7: Parametrised glue matrix for any g_f_GORGE constraint, where cell annota-
tions have the following meaning: C stands for creating a new gorge occurrence from
no existing gorge, R stands for extending to the right an existing gorge, L stands for
extending to the left an existing gorge; the state associated with each row corresponds
to a state of the GORGE transducer – see Figure 3.17, while the state associated with
each column corresponds to a state of the reverse of the GORGE transducer, i.e. the
GORGE transducer – see Figure 3.17.
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3.1.7 INCREASING

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern IN-
CREASING is the subsequence of S which matches the regular expression ‘<’. Part (A)

<

and parts (B,C) of Figure 3.20 respectively depict the seed transducer associated with
the INCREASING pattern as well as one example of its execution on a time series.

R s ≥ : out< : founde(A)

> < = > > = < = < < = > > < =

s s s s s s s s s s s s s s s s
o fe o o o o fe o fe fe o o o fe ooutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

3

2

4 4

2

1 1

2 2

3

4 4

3

1

3 3

(B)

<

V2 V3

2

4

2

s-occurrence
(i..j) = (2..2)

i-occurrence (•)
[(i + b)..j] = [(2 + 0)..2]

e-occurrence (•◦)
[[(i + b)..(j + 1− a)]]

= [[(2 + 0)..(2 + 1− 0)]]

(C)

Figure 3.20: (A) Seed transducer for the INCREASING pattern: ‘<’ with b = 0 and
a = 0; (B) Illustrating the execution of the seed transducer on a time series (within
the output o, fe are shortcut for out, founde); (C) Illustrating the relation between the
s-occurrence, the i-occurrence and the e-occurrence.

s

s φg(
−→
C ,
←−
C )

Table 3.8: Parametrised glue matrix for any g_f_INCREASING constraint; the state
associated with each row corresponds to a state of the INCREASING transducer – see
Figure 3.20, while the state associated with each column corresponds to a state of the
reverse of the INCREASING transducer, i.e. the DECREASING transducer – see Fig-
ure 3.5.
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R s





C ← defaultgf
D ← idf
R← defaultgf





φg(R,C)

≥
<{

D ← idf
R← φg(R, φf (φf (D, δ

i
f ), δ

i+1
f ))

}

Figure 3.21: Parametrised automaton for any functional time-series constraints of the
INCREASING pattern obtained by applying the decoration table 3.37 to the correspond-
ing transducer

R s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





R ∧ θ(F,C)

≥

<



C ← φf (φf (D, δ
i
f ), δ

i+1
f )

D ← idf
F ← φf (φf (D, δ

i
f ), δ

i+1
f )

R← R ∧ θ(F, φf (φf (D, δif ), δi+1
f ))





Figure 3.22: Parametrised automaton for any predicate time-series constraints of the
INCREASING pattern obtained by applying the decoration table 3.38 to the correspond-
ing transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consec-
utive feature values
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3.1.8 INCREASING_SEQUENCE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
INCREASING_SEQUENCE is the maximal subsequence of S which matches the regular
expression ‘< (< | =)∗ < | <’. Part (A) and parts (B,C) of Figure 3.23 respectively

< (< | =)∗ < |
<

depict the seed transducer associated with the INCREASING_SEQUENCE pattern as well
as one example of its execution on a time series.

≥ s

≤ t

≥ : out

< : found> : outa

= : maybea < : in

(A)

> < = > > = < = < < = > > < =

s s t t s s s t t t t t s s t t
o f ma oa o o f ma in in ma oa o f maoutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

2

1

3 3

2

1 1

2 2

3

4 4

3

1

3 3

(B)

< = < <

V7 V8 V9 V10 V11

1

2 2

3

4

7 8 9 10

s-occurrence
(i..j) = (7..10)

i-occurrence (•)
[(i + b)..j] = [(7 + 0)..10]

e-occurrence (•◦)
[[(i + b)..(j + 1− a)]]

= [[(7 + 0)..(10 + 1− 0)]]

(C)

Figure 3.23: (A) Seed transducer for the INCREASING_SEQUENCE pattern:
‘< (< | =)∗ < | <’ with b = 0 and a = 0; (B) Illustrating the execution of the
seed transducer on a time series (within the output o, f , ma, oa are shortcut for out,
found, maybea, outa); (C) Illustrating the relation between the s-occurrence, the
i-occurrence and the e-occurrence.
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≥ s





C ← defaultgf
D ← idf
R← defaultgf





≤ t

φ
g
(R
,
C
)

≥

<{
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}
>




C ← defaultgf
D ← idf
R← φg(R,C)





=

{D ← φf (D, δ
i+1
f )}

<{
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}

Figure 3.24: Parametrised automaton for any functional time-series constraints of the
INCREASING_SEQUENCE pattern obtained by applying the decoration table 3.37 to the
corresponding transducer

≥ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





≤ t

R
∧
θ
(F
,
C
)

≥

<{
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}
>




D ← idf
F ← C
R← R ∧ θ(F,C)





=

{D ← φf (D, δ
i+1
f )}

<{
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}

Figure 3.25: Parametrised automaton for any predicate time-series constraints of the
INCREASING_SEQUENCE pattern obtained by applying the decoration table 3.38 to the
corresponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing
two consecutive feature values
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s t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

t φg(
−→
C ,
←−
C ) φf (

−→
C ,
←−
C ,
−→
D,
←−
D, δ̂i+1

f )
M

Table 3.9: Parametrised glue matrix for any g_f_INCREASING_SEQUENCE constraint,
where the cell annotation M stands for merging two existing increasing sequences
sharing an element; the state associated with each row corresponds to a state of the
INCREASING_SEQUENCE transducer – see Figure 3.23, while the state associated with
each column corresponds to a state of the reverse of the INCREASING_SEQUENCE
transducer, i.e. the DECREASING_SEQUENCE transducer – see Figure 3.8.
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3.1.9 INCREASING_TERRACE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
INCREASING_TERRACE is the maximal subsequence of S which matches the regular
expression ‘<=+<’. Part (A) and parts (B,C) of Figure 3.26 respectively depict the

<=+<

seed transducer associated with the INCREASING_TERRACE pattern as well as one
example of its execution on a time series.

≥ s

< r= t

≥ : out

<
:
o
u
t

> : out

= : maybeb

< : out

>
: o

ut
r

= : maybeb
< : founde

(A)

< = = > < = < > = > < = = < =

s r t t s r t r s s s r t t r t
o mb mb or o mb fe o o o o mb mb fe mboutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2 2 2

1

2 2

3

2 2

1

3 3 3

4 4

(B)

< = <

V6 V7

1

2 2

3

5 6 7

s-occurrence
(i..j) = (5..7)

i-occurrence (•)
[(i + b)..j] = [(5 + 1)..7]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(5 + 1)..(7 + 1− 1)]]

(C)

Figure 3.26: (A) Seed transducer for the INCREASING_TERRACE pattern: ‘<=+<’
with b = 1 and a = 1; (B) Illustrating the execution of the seed transducer on a
time series (within the output o, mb, or, fe are shortcut for out, maybeb, outr,
founde); (C) Illustrating the relation between the s-occurrence, the i-occurrence and
the e-occurrence.
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≥ s





C ← defaultgf
D ← idf
R← defaultgf





< r= t

φg(R,C)

≥

<

<

=

{D ← φf (D, δ
i
f )}

>

=
{D ← φf (D, δ

i
f )}

<{
D ← idf
R← φg(R, φf (D, δ

i
f ))

}

>

{D
←

idf
}

Figure 3.27: Parametrised automaton for any functional time-series constraints of the
INCREASING_TERRACE pattern obtained by applying the decoration table 3.37 to the
corresponding transducer

≥ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





< r= t

R ∧ θ(F,C)

≥

<

<

=

{D ← φf (D, δ
i
f )}

>

=
{D ← φf (D, δ

i
f )}

<



C ← φf (D, δ
i
f )

D ← idf
F ← φf (D, δ

i
f )

R← R ∧ θ(F, φf (D, δif ))





>

{D
←

idf
}

Figure 3.28: Parametrised automaton for any predicate time-series constraints of the
INCREASING_TERRACE pattern obtained by applying the decoration table 3.38 to the
corresponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing
two consecutive feature values
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s r t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

t φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
−→
D,
←−
D, δi+1

f )
C

Table 3.10: Parametrised glue matrix for any g_f_INCREASING_TERRACE constraint,
where the cell annotation C stands for creating a new increasing terrace occur-
rence from no existing increasing terrace; the state associated with each row corre-
sponds to a state of the INCREASING_TERRACE transducer – see Figure 3.26, while
the state associated with each column corresponds to a state of the reverse of the
INCREASING_TERRACE transducer, i.e. the DECREASING_TERRACE transducer – see
Figure 3.11.
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3.1.10 INFLEXION

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
INFLEXION is the maximal subsequence of S which matches the regular expression
‘< (< | =)∗ > | > (> | =)∗ <’. Part (A) and parts (B,C) of Figure 3.29 respectively

< (< | =)∗ > |

> (> | =)∗ <

depict the seed transducer associated with the INFLEXION pattern as well as one exam-
ple of its execution on a time series.

The pattern INFLEXION is not its own reverse as illustrated by the following ex-
ample: when scanned from left to right, the regular expression ‘<<<>>’ contains
the inflexion ‘<<<>’, which does not coincide with the inflexion ‘<>>’ obtained by
performing a scan from right to left. As a consequence we do not have any glue matrix
for the INFLEXION pattern.

= s

≤ r ≥ t

> : out

= : out

< : out

> : founde

≤ : maybeb ≥ : maybeb

< : founde

(A)

< < = > = > < > < > < > = < =

s r r r t t t r t r t r t t r r
o mb mb fe mb mb fe fe fe fe fe fe mb fe mboutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

4 4

3 3

2

4

1

3

1

4

3 3

4 4

(B)

> = > <

V5 V6 V7

4

3 3

2

4

4 5 6 7

s-occurrence
(i..j) = (4..7)

i-occurrence (•)
[(i + b)..j] = [(4 + 1)..7]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(4 + 1)..(7 + 1− 1)]]

(C)

Figure 3.29: (A) Seed transducer for the INFLEXION pattern:
‘< (< | =)∗ > | > (> | =)∗ <’ with b = 1 and a = 1; (B) Illustrating the ex-
ecution of the seed transducer on a time series (within the output o, mb, fe are shortcut
for out, maybeb, founde); (C) Illustrating the relation between the s-occurrence,
the i-occurrence and the e-occurrence.
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= s





C ← defaultgf
D ← idf
R← defaultgf





≤ r ≥ t

φg(R,C)

=

><

>≤
{D ← φf (D, δ

i
f )}

≥
{D ← φf (D, δ

i
f )}

<{
D ← idf
R← φg(R, φf (D, δ

i
f ))

}

Figure 3.30: Parametrised automaton for any functional time-series constraints of the
INFLEXION pattern obtained by applying the decoration table 3.37 to the corresponding
transducer (transition r → t has the same register updates as transition t→ r)

= s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





≤ r ≥ t

R ∧ θ(F,C)

=

><

>≤
{D ← φf (D, δ

i
f )}

≥
{D ← φf (D, δ

i
f )}

<



C ← φf (D, δ
i
f )

D ← idf
F ← φf (D, δ

i
f )

R← R ∧ θ(F, φf (D, δif ))





Figure 3.31: Parametrised automaton for any predicate time-series constraints of the
INFLEXION pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values; transition r → t has the same register updates as transition t→ r.
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3.1.11 PEAK

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pat-
tern PEAK is the maximal subsequence of S which matches the regular expression
‘< (= | <)∗ (> | =)∗ >’. Part (A) and parts (B,C) of Figure 3.32 respectively depict

< (= | <)∗(> | =)∗ >

the seed transducer associated with the PEAK pattern as well as one example of its
execution on a time series.

≥ s

≤ r ≥ t

≥ : out

< : out

> : found

≤ : maybeb

> : in

= : maybea

< : outa

(A)

> = > < < > = < < < > < = = >

s s s s r r t t r r r t r r r t
o o o o mb f ma oa mb mb f oa mb mb foutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

3

2 2

1

2

3

1 1

2

3

4

2

3 3 3

1

(B)

< < >

V5 V6

1

2

3

1

4 5 6

s-occurrence
(i..j) = (4..6)

i-occurrence (•)
[(i + b)..j] = [(4 + 1)..6]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(4 + 1)..(6 + 1− 1)]]

(C)

Figure 3.32: (A) Seed transducer for the PEAK pattern: ‘< (= | <)∗ (> | =)∗ >’ with
b = 1 and a = 1; (B) Illustrating the execution of the seed transducer on a time series
(within the output o, mb, f , ma, oa are shortcut for out, maybeb, found, maybea,
outa); (C) Illustrating the relation between the s-occurrence, the i-occurrence and the
e-occurrence.
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≥ s





C ← defaultgf
D ← idf
R← defaultgf





≤ r ≥ t

φg(R,C)

≥

<

>{
C ← φf (D, δ

i
f )

D ← idf

}

≤
{D ← φf (D, δ

i
f )}

>{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

=

{D ← φf (D, δ
i
f )}

<



C ← defaultgf
D ← idf
R← φg(R,C)





Figure 3.33: Parametrised automaton for any functional time-series constraints of the
PEAK pattern obtained by applying the decoration table 3.37 to the corresponding trans-
ducer

≥ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





≤ r ≥ t

R ∧ θ(F,C)

≥

<

>{
C ← φf (D, δ

i
f )

D ← idf

}

≤
{D ← φf (D, δ

i
f )}

>{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

=

{D ← φf (D, δ
i
f )}

<



D ← idf
F ← C
R← R ∧ θ(F,C)





Figure 3.34: Parametrised automaton for any predicate time-series constraints of the
PEAK pattern obtained by applying the decoration table 3.38 to the corresponding trans-
ducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values
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s r t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
←−
C ,
−→
D,
←−
D, δi+1

f )
R

t φg(
−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

φg(
−→
C ,
←−
C )

Table 3.11: Parametrised glue matrix for any g_f_PEAK constraint, where cell annota-
tions have the following meaning: C stands for creating a new peak occurrence from
no existing peak, R stands for extending to the right an existing peak, L stands for
extending to the left an existing peak; the state associated with each row corresponds
to a state of the PEAK transducer – see Figure 3.32, while the state associated with
each column corresponds to a state of the reverse of the PEAK transducer, i.e. the PEAK
transducer – see Figure 3.32.
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3.1.12 PLAIN

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pat-
tern PLAIN is the maximal subsequence of S which matches the regular expression
‘>=∗<’. Part (A) and parts (B,C) of Figure 3.35 respectively depict the seed trans-

>=∗<

ducer associated with the PLAIN pattern as well as one example of its execution on a
time series.

≤ s

> r= t

≤ : out

>
:
o
u
t

> : out

= : maybeb

< : founde

> : outr
= : maybeb

<
: f
ou

nd
e

(A)

< < > < > = > < = > > = < = >

s s s r s r t r s s r r t s s r
o o o fe o mb or fe o o o mb fe o ooutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

4

3

4

3 3

2

3 3

2

1 1

4 4

3(B)

> <

V4

4

3

4

3 4

s-occurrence
(i..j) = (3..4)

i-occurrence (•)
[(i + b)..j] = [(3 + 1)..4]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(3 + 1)..(4 + 1− 1)]]

(C)

Figure 3.35: (A) Seed transducer for the PLAIN pattern: ‘>=∗<’ with b = 1 and
a = 1; (B) Illustrating the execution of the seed transducer on a time series (within the
output o, fe, mb, or are shortcut for out, founde, maybeb, outr); (C) Illustrating the
relation between the s-occurrence, the i-occurrence and the e-occurrence.
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≤ s





C ← defaultgf
D ← idf
R← defaultgf





> r= t

φg(R,C) ≤

>

>

=

{D ← φf (D, δ
i
f )}

<{
D ← idf
R← φg(R, φf (D, δ

i
f ))

}

>
{D ← idf}

=
{D ← φf (D, δ

i
f )}

<

{ D
←

idf

R
←
φg

(R
, φ

f
(D
, δ
i
f
))

}

Figure 3.36: Parametrised automaton for any functional time-series constraints of the
PLAIN pattern obtained by applying the decoration table 3.37 to the corresponding
transducer

≤ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





> r= t

R ∧ θ(F,C) ≤

>

>

=

{D ← φf (D, δ
i
f )}

<



C ← φf (D, δ
i
f )

D ← idf
F ← φf (D, δ

i
f )

R← R ∧ θ(F, φf (D, δif ))





>
{D ← idf}

=
{D ← φf (D, δ

i
f )}

<




C
←
φf

(D
, δ
i
f
)

D
←

idf

F
←
φf

(D
, δ
i
f
)

R
←
R
∧ θ

(F
, φ
f
(D
, δ
i
f
))




Figure 3.37: Parametrised automaton for any predicate time-series constraints of the
PLAIN pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values
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s r t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
−→
D,
←−
D, δi+1

f )
C

t φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
−→
D,
←−
D, δi+1

f )
C

Table 3.12: Parametrised glue matrix for any g_f_PLAIN constraint, where the cell
annotation C stands for creating a new plain occurrence from no existing plain; the
state associated with each row corresponds to a state of the PLAIN transducer – see
Figure 3.35, while the state associated with each column corresponds to a state of the
reverse of the PLAIN transducer, i.e. the PLAIN transducer – see Figure 3.35.
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3.1.13 PLATEAU

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
PLATEAU is the maximal subsequence of S which matches the regular expression
‘<=∗>’. Part (A) and parts (B,C) of Figure 3.38 respectively depict the seed trans-

<=∗>

ducer associated with the PLATEAU pattern as well as one example of its execution on
a time series.

≥ s

< r= t

≥ : out

<
:
o
u
t

< : out

= : maybeb

> : founde

< : outr
= : maybeb

>
: f
ou

nd
e

(A)

> > < > < = < > = < < = > = <

s s s r s r t r s s r r t s s r
o o o fe o mb or fe o o o mb fe o ooutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

4

3

2

3

1

2 2

4

1 1

2

3 3

1 1

2(B)

< = >

V12 V13

2

3 3

1

11 12 13

s-occurrence
(i..j) = (11..13)

i-occurrence (•)
[(i + b)..j] = [(11 + 1)..13]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(11 + 1)..(13 + 1− 1)]]

(C)

Figure 3.38: (A) Seed transducer for the PLATEAU pattern: ‘<=∗>’ with b = 1 and
a = 1; (B) Illustrating the execution of the seed transducer on a time series (within the
output o, fe, mb, or are shortcut for out, founde, maybeb, outr); (C) Illustrating the
relation between the s-occurrence, the i-occurrence and the e-occurrence.
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≥ s





C ← defaultgf
D ← idf
R← defaultgf





< r= t

φg(R,C) ≥

<

<

=

{D ← φf (D, δ
i
f )}

>{
D ← idf
R← φg(R, φf (D, δ

i
f ))

}

<
{D ← idf}

=
{D ← φf (D, δ

i
f )}

>

{ D
←

idf

R
←
φg

(R
, φ

f
(D
, δ
i
f
))

}

Figure 3.39: Parametrised automaton for any functional time-series constraints of the
PLATEAU pattern obtained by applying the decoration table 3.37 to the corresponding
transducer

≥ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





< r= t

R ∧ θ(F,C) ≥

<

<

=

{D ← φf (D, δ
i
f )}

>



C ← φf (D, δ
i
f )

D ← idf
F ← φf (D, δ

i
f )

R← R ∧ θ(F, φf (D, δif ))





<
{D ← idf}

=
{D ← φf (D, δ

i
f )}

>




C
←
φf

(D
, δ
i
f
)

D
←

idf

F
←
φf

(D
, δ
i
f
)

R
←
R
∧ θ

(F
, φ
f
(D
, δ
i
f
))




Figure 3.40: Parametrised automaton for any predicate time-series constraints of the
PLATEAU pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values
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s r t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
−→
D,
←−
D, δi+1

f )
C

t φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
−→
D,
←−
D, δi+1

f )
C

Table 3.13: Parametrised glue matrix for any g_f_PLATEAU constraint, where the cell
annotation C stands for creating a new plateau occurrence from no existing plateau;
the state associated with each row corresponds to a state of the PLATEAU transducer
– see Figure 3.38, while the state associated with each column corresponds to a state of
the reverse of the PLATEAU transducer, i.e. the PLATEAU transducer – see Figure 3.38.
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3.1.14 PROPER_PLAIN

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
PROPER_PLAIN is the maximal subsequence of S which matches the regular expres-
sion ‘>=+<’. Part (A) and parts (B,C) of Figure 3.41 respectively depict the seed

> =+ <

transducer associated with the PROPER_PLAIN pattern as well as one example of its
execution on a time series.

≤ s

> r= t
>

:
o
u
t

≤ : out

> : out

= : maybeb

< : out

> : outr
= : maybeb

<
: f
ou

nd
e

(A)

< > = < > < > = < < > > = = <

s s r t s r s r t s s r r t t s
o o mb fe o o o mb fe o o o mb mb feoutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

4

2 2

3

1

4

1 1

2

3

2

1 1 1

3

(B)

> = <

V8 V9

4

1 1

2

7 8 9

s-occurrence
(i..j) = (7..9)

i-occurrence (•)
[(i + b)..j] = [(7 + 1)..9]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(7 + 1)..(9 + 1− 1)]]

(C)

Figure 3.41: (A) Seed transducer for the PROPER_PLAIN pattern: ‘>=+<’ with b = 1
and a = 1; (B) Illustrating the execution of the seed transducer on a time series (within
the output o, mb, fe are shortcut for out, maybeb, founde); (C) Illustrating the
relation between the s-occurrence, the i-occurrence and the e-occurrence.
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≤ s





C ← defaultgf
D ← idf
R← defaultgf





> r= t

φg(R,C) ≤

>

>

=

{D ← φf (D, δ
i
f )}

<

=
{D ← φf (D, δ

i
f )} >

{D ← idf}

<

{ D
←

idf

R
←
φg

(R
, φ

f
(D
, δ
i
f
))

}

Figure 3.42: Parametrised automaton for any functional time-series constraints of the
PROPER_PLAIN pattern obtained by applying the decoration table 3.37 to the corre-
sponding transducer

≤ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





> r= t

R ∧ θ(F,C) ≤

>

>

=

{D ← φf (D, δ
i
f )}

<

=
{D ← φf (D, δ

i
f )} >

{D ← idf}

<




C
←
φf

(D
, δ
i
f
)

D
←

idf

F
←
φf

(D
, δ
i
f
)

R
←
R
∧ θ

(F
, φ
f
(D
, δ
i
f
))




Figure 3.43: Parametrised automaton for any predicate time-series constraints of the
PROPER_PLAIN pattern obtained by applying the decoration table 3.38 to the corre-
sponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two
consecutive feature values
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s r t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

t φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
−→
D,
←−
D, δi+1

f )
C

Table 3.14: Parametrised glue matrix for any g_f_PROPER_PLAIN constraint, where
the cell annotation C stands for creating a new proper plain occurrence from no ex-
isting proper plain; the state associated with each row corresponds to a state of the
PROPER_PLAIN transducer – see Figure 3.41, while the state associated with each col-
umn corresponds to a state of the reverse of the PROPER_PLAIN transducer, i.e. the
PROPER_PLAIN transducer – see Figure 3.41.
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3.1.15 PROPER_PLATEAU

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
PROPER_PLATEAU is the maximal subsequence of S which matches the regular ex-
pression ‘<=+>’. Part (A) and parts (B,C) of Figure 3.44 respectively depict the seed

< =+ >

transducer associated with the PROPER_PLATEAU pattern as well as one example of its
execution on a time series.

≥ s

< r= t

≥ : out

<
:
o
u
t

> : out

= : maybeb

< : out

>
: f
ou

nd
e

= : maybeb

< : outr

(A)

> < = > < > < = > > < < = = >

s s r t s r s r t s s r r t t s
o o mb fe o o o mb fe o o o mb mb feoutput

states
input

output
states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

4

1

3 3

1

3

1

4 4

3

1

2

4 4 4

2

(B)

< = >

V8 V9

1

4 4

3

7 8 9

s-occurrence
(i..j) = (7..9)

i-occurrence (•)
[(i + b)..j] = [(7 + 1)..9]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(7 + 1)..(9 + 1− 1)]]

(C)

Figure 3.44: (A) Seed transducer for the PROPER_PLATEAU pattern: ‘<=+>’ with
b = 1 and a = 1; (B) Illustrating the execution of the seed transducer on a time series
(within the output o, mb, fe are shortcut for out, maybeb, founde); (C) Illustrating
the relation between the s-occurrence, the i-occurrence and the e-occurrence.
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≥ s





C ← defaultgf
D ← idf
R← defaultgf





< r= t

φg(R,C) ≥

<

<

=

{D ← φf (D, δ
i
f )}

>

=
{D ← φf (D, δ

i
f )} <

{D ← idf}

>

{ D
←

idf

R
←
φg

(R
, φ

f
(D
, δ
i
f
))

}

Figure 3.45: Parametrised automaton for any functional time-series constraints of the
PROPER_PLATEAU pattern obtained by applying the decoration table 3.37 to the corre-
sponding transducer

≥ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





< r= t

R ∧ θ(F,C) ≥

<

<

=

{D ← φf (D, δ
i
f )}

>

=
{D ← φf (D, δ

i
f )} <

{D ← idf}

>




C
←
φf

(D
, δ
i
f
)

D
←

idf

F
←
φf

(D
, δ
i
f
)

R
←
R
∧ θ

(F
, φ
f
(D
, δ
i
f
))




Figure 3.46: Parametrised automaton for any predicate time-series constraints of the
PROPER_PLATEAU pattern obtained by applying the decoration table 3.38 to the cor-
responding transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two
consecutive feature values
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s r t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

t φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
−→
D,
←−
D, δi+1

f )
C

Table 3.15: Parametrised glue matrix for any g_f_PROPER_PLATEAU constraint,
where the cell annotation C stands for creating a new proper plateau occurrence from
no existing proper plateau; the state associated with each row corresponds to a state
of the PROPER_PLATEAU transducer – see Figure 3.44, while the state associated with
each column corresponds to a state of the reverse of the PROPER_PLATEAU transducer,
i.e. the PROPER_PLATEAU transducer – see Figure 3.44.
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3.1.16 STEADY

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
STEADY is the subsequence of S which matches the regular expression ‘=’. Part (A)

=

and parts (B,C) of Figure 3.47 respectively depict the seed transducer associated with
the STEADY pattern as well as one example of its execution on a time series.

R s ≷ : out= : founde(A)

= < > = < = = < > = = < > < =

s s s s s s s s s s s s s s s s
fe o o fe o fe fe o o fe fe o o o feoutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1 1

4

2 2

3 3 3

4

2 2 2

4

1

3 3

(B)

=

V6 V7

2

3 3

6

s-occurrence
(i..j) = (6..6)

i-occurrence (•)
[(i + b)..j] = [(6 + 0)..6]

e-occurrence (•◦)
[[(i + b)..(j + 1− a)]]

= [[(6 + 0)..(6 + 1− 0)]]

(C)

Figure 3.47: (A) Seed transducer for the STEADY pattern: ‘=’ with b = 0 and a =
0; (B) Illustrating the execution of the seed transducer on a time series (within the
output fe, o are shortcut for founde, out); (C) Illustrating the relation between the
s-occurrence, the i-occurrence and the e-occurrence.

s

s φg(
−→
C ,
←−
C )

Table 3.16: Parametrised glue matrix for any g_f_STEADY constraint; the state associ-
ated with each row corresponds to a state of the STEADY transducer – see Figure 3.47,
while the state associated with each column corresponds to a state of the reverse of the
STEADY transducer, i.e. the STEADY transducer – see Figure 3.47.
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R s





C ← defaultgf
D ← idf
R← defaultgf





φg(R,C)

≷
={

D ← idf
R← φg(R, φf (φf (D, δ

i
f ), δ

i+1
f ))

}

Figure 3.48: Parametrised automaton for any functional time-series constraints of the
STEADY pattern obtained by applying the decoration table 3.37 to the corresponding
transducer

R s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





R ∧ θ(F,C)

≷

=



C ← φf (φf (D, δ
i
f ), δ

i+1
f )

D ← idf
F ← φf (φf (D, δ

i
f ), δ

i+1
f )

R← R ∧ θ(F, φf (φf (D, δif ), δi+1
f ))





Figure 3.49: Parametrised automaton for any predicate time-series constraints of the
STEADY pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values
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3.1.17 STEADY_SEQUENCE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
STEADY_SEQUENCE is the maximal subsequence of S which matches the regular ex-
pression ‘=+’. Part (A) and parts (B,C) of Figure 3.50 respectively depict the seed

=+

transducer associated with the STEADY_SEQUENCE pattern as well as one example of
its execution on a time series.

≷ s

= r

≷ : out

= : found≷ : outa

= : in

(A)

> = < < = = < > = < = > > > =

s s r s s r r s s r s r s s s r
o f oa o f in oa o f oa f oa o o foutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

3

1 1

2

3 3 3

4

2 2

4 4

3

2

1 1

(B)

= =

V5 V6 V7

3 3 3

5 6

s-occurrence
(i..j) = (5..6)

i-occurrence (•)
[(i + b)..j] = [(5 + 0)..6]

e-occurrence (•◦)
[[(i + b)..(j + 1− a)]]

= [[(5 + 0)..(6 + 1− 0)]]

(C)

Figure 3.50: (A) Seed transducer for the STEADY_SEQUENCE pattern: ‘=+’ with
b = 0 and a = 0; (B) Illustrating the execution of the seed transducer on a time series
(within the output o, f , oa are shortcut for out, found, outa); (C) Illustrating the
relation between the s-occurrence, the i-occurrence and the e-occurrence.
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≷ s





C ← defaultgf
D ← idf
R← defaultgf





= r

φ
g
(R
,
C
)

≷

={
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}
≷




C ← defaultgf
D ← idf
R← φg(R,C)





={
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}

Figure 3.51: Parametrised automaton for any functional time-series constraints of the
STEADY_SEQUENCE pattern obtained by applying the decoration table 3.37 to the cor-
responding transducer

≷ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





= r

R
∧
θ
(F
,
C
)

≷

={
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}
≷




D ← idf
F ← C
R← R ∧ θ(F,C)





={
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}

Figure 3.52: Parametrised automaton for any predicate time-series constraints of the
STEADY_SEQUENCE pattern obtained by applying the decoration table 3.38 to the cor-
responding transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two
consecutive feature values
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s r

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
C ,
←−
C ,
−→
D,
←−
D, δ̂i+1

f )
M

Table 3.17: Parametrised glue matrix for any g_f_STEADY_SEQUENCE constraint,
where the cell annotation M stands for merging two existing steady sequences shar-
ing an element; the state associated with each row corresponds to a state of the
STEADY_SEQUENCE transducer – see Figure 3.50, while the state associated with each
column corresponds to a state of the reverse of the STEADY_SEQUENCE transducer,
i.e. the STEADY_SEQUENCE transducer – see Figure 3.50.
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3.1.18 STRICTLY_DECREASING_SEQUENCE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
STRICTLY_DECREASING_SEQUENCE is the maximal subsequence of S which matches
the regular expression ‘>+’. Part (A) and parts (B,C) of Figure 3.53 respectively depict

>+

the seed transducer associated with the STRICTLY_DECREASING_SEQUENCE pattern
as well as one example of its execution on a time series.

≤ s

> r

> : found

≤ : out

> : in

≤ : outa

(A)

= < > > = < < = < = > > = < >

s s s r r s s s s s s r r s s r
o o f in oa o o o o o f in oa o foutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

2 2

4

3

1 1

2

3 3

4 4

3

2 2

4

3(B)

> >

V11 V12 V13

4

3

2

11 12

s-occurrence
(i..j) = (11..12)

i-occurrence (•)
[(i + b)..j] = [(11 + 0)..12]

e-occurrence (•◦)
[[(i + b)..(j + 1− a)]]

= [[(11 + 0)..(12 + 1− 0)]]

(C)

Figure 3.53: (A) Seed transducer for the STRICTLY_DECREASING_SEQUENCE pat-
tern: ‘>+’ with b = 0 and a = 0; (B) Illustrating the execution of the seed transducer
on a time series (within the output o, f , oa are shortcut for out, found, outa); (C) Il-
lustrating the relation between the s-occurrence, the i-occurrence and the e-occurrence.
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≤ s





C ← defaultgf
D ← idf
R← defaultgf





> r

φ
g
(R
,
C
)

>{
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}

≤

>{
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}

≤



C ← defaultgf
D ← idf
R← φg(R,C)





Figure 3.54: Parametrised automaton for any functional time-series constraints of the
STRICTLY_DECREASING_SEQUENCE pattern obtained by applying the decoration ta-
ble 3.37 to the corresponding transducer

≤ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





> r

R
∧
θ
(F
,
C
)

>{
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}

≤

>{
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}

≤



D ← idf
F ← C
R← R ∧ θ(F,C)





Figure 3.55: Parametrised automaton for any predicate time-series constraints of the
STRICTLY_DECREASING_SEQUENCE pattern obtained by applying the decoration ta-
ble 3.38 to the corresponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used
for comparing two consecutive feature values
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s r

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
C ,
←−
C ,
−→
D,
←−
D, δ̂i+1

f )
M

Table 3.18: Parametrised glue matrix for any
g_f_STRICTLY_DECREASING_SEQUENCE constraint, where the cell annota-
tion M stands for merging two existing strictly decreasing sequences shar-
ing an element; the state associated with each row corresponds to a state
of the STRICTLY_DECREASING_SEQUENCE transducer – see Figure 3.53,
while the state associated with each column corresponds to a state of
the reverse of the STRICTLY_DECREASING_SEQUENCE transducer, i.e. the
STRICTLY_INCREASING_SEQUENCE transducer – see Figure 3.56.
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3.1.19 STRICTLY_INCREASING_SEQUENCE

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
STRICTLY_INCREASING_SEQUENCE is the maximal subsequence of S which matches
the regular expression ‘<+’. Part (A) and parts (B,C) of Figure 3.56 respectively depict

<+

the seed transducer associated with the STRICTLY_INCREASING_SEQUENCE pattern
as well as one example of its execution on a time series.

≥ s

< r

≥ : out

< : found≥ : outa

< : in

(A)

> < = > > = < < < < = > > < <

s s r s s s s r r r r s s s r r
o f oa o o o f in in in oa o o f inoutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

4

3

5 5

2

1 1

2

3

4

5 5

3

1

2

3

(B)

< < < <

V7 V8 V9 V10 V11

1

2

3

4

5

7 8 9 10

s-occurrence
(i..j) = (7..10)

i-occurrence (•)
[(i + b)..j] = [(7 + 0)..10]

e-occurrence (•◦)
[[(i + b)..(j + 1− a)]]

= [[(7 + 0)..(10 + 1− 0)]]

(C)

Figure 3.56: (A) Seed transducer for the STRICTLY_INCREASING_SEQUENCE pat-
tern: ‘<+’ with b = 0 and a = 0; (B) Illustrating the execution of the seed transducer
on a time series (within the output o, f , oa are shortcut for out, found, outa); (C) Il-
lustrating the relation between the s-occurrence, the i-occurrence and the e-occurrence.
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≥ s





C ← defaultgf
D ← idf
R← defaultgf





< r

φ
g
(R
,
C
)

≥

<{
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}
≥




C ← defaultgf
D ← idf
R← φg(R,C)





<{
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}

Figure 3.57: Parametrised automaton for any functional time-series constraints of the
STRICTLY_INCREASING_SEQUENCE pattern obtained by applying the decoration ta-
ble 3.37 to the corresponding transducer

≥ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





< r

R
∧
θ
(F
,
C
)

≥

<{
C ← φf (φf (D, δ

i
f ), δ

i+1
f )

D ← idf

}
≥




D ← idf
F ← C
R← R ∧ θ(F,C)





<{
C ← φf (C, φf (D, δ

i+1
f ))

D ← idf

}

Figure 3.58: Parametrised automaton for any predicate time-series constraints of the
STRICTLY_INCREASING_SEQUENCE pattern obtained by applying the decoration ta-
ble 3.38 to the corresponding transducer, where θ is the predicate (i.e. ≤, =, ≥) used
for comparing two consecutive feature values
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s r

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
C ,
←−
C ,
−→
D,
←−
D, δ̂i+1

f )
M

Table 3.19: Parametrised glue matrix for any
g_f_STRICTLY_INCREASING_SEQUENCE constraint, where the cell annota-
tion M stands for merging two existing strictly increasing sequences shar-
ing an element; the state associated with each row corresponds to a state
of the STRICTLY_INCREASING_SEQUENCE transducer – see Figure 3.56,
while the state associated with each column corresponds to a state of
the reverse of the STRICTLY_INCREASING_SEQUENCE transducer, i.e. the
STRICTLY_DECREASING_SEQUENCE transducer – see Figure 3.53.
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3.1.20 SUMMIT

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pattern
SUMMIT is the maximal subsequence of S which matches the regular expression
‘(< |(< (= | <)∗ <))(> |(> (= | >)∗ >))’. Part (A) and parts (B,C) of Figure 3.59

(< | < (= | <)∗ <)

(> | > (= | >)∗ >)

respectively depict the seed transducer associated with the SUMMIT pattern as well as
one example of its execution on a time series.

≥ s < r

≥ t

= u

≥ : out

< : out

< : maybeb

>
: found

=
:
m
a
y
b
e b

= : maybea

> : in

<
: ou

t
a

= : maybeb

<
:
m
a
y
b
e b

>
:
o
u
t
r

(A)

> < > = > = < < = > < < > < >

s s r t t t t r r u s r r t r t
o o f ma in ma oa mb mb or o mb f oa foutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

3

1

4

3 3

2 2

3

4 4

2

3

4

2

3

1

(B)

< > = >

V3 V4 V5

1

4

3 3

2

2 3 4 5

s-occurrence
(i..j) = (2..5)

i-occurrence (•)
[(i + b)..j] = [(2 + 1)..5]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(2 + 1)..(5 + 1− 1)]]

(C)

Figure 3.59: (A) Seed transducer for the SUMMIT pattern:
‘(< |(< (= | <)∗ <))(> |(> (= | >)∗ >))’ with b = 1 and a = 1; (B) Illus-
trating the execution of the seed transducer on a time series (within the output o,
f , ma, oa, mb, or are shortcut for out, found, maybea, outa, maybeb, outr);
(C) Illustrating the relation between the s-occurrence, the i-occurrence and the
e-occurrence.
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≥ s





C ← defaultgf
D ← idf
R← defaultgf



 < r

≥ t

= u

φg(R,C)

≥

<

<

{D ← φf (D, δ
i
f )}

>{
C ← φf (D, δ

i
f )

D ← idf

}

=

{D ← φf (D, δ
i
f )}

=

{D ← φf (D, δ
i
f )}

>{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

<


 C ←

default
gf

D
←

id
f

R←
φ
g (R

,C
)




=
{D ← φf (D, δ

i
f )}

<
{D
←
φ
f
(D
, δ

i
f
)}

>

{
D
←

i
d
f }

Figure 3.60: Parametrised automaton for any functional time-series constraints of the
SUMMIT pattern obtained by applying the decoration table 3.37 to the corresponding
transducer (transition u→ r has the same register update as transition r → u)
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≥ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





< r

≥ t

= u

R ∧ θ(F,C)

≥

<

<
{D ← φf (D, δ

i
f )}

>{
C ← φf (D, δ

i
f )

D ← idf

}

=

{D ← φf (D, δ
i
f )}

=

{D ← φf (D, δ
i
f )}

>{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

<


 D

←
id
f

F ←
C

R←
R ∧

θ(F,C
)




=
{D ← φf (D, δ

i
f )}

<
{D
←
φ
f
(D
, δ
i
f
)}

>

{
D
←

i
d
f }

Figure 3.61: Parametrised automaton for any predicate time-series constraints of the
SUMMIT pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values; transition u→ r has the same register update as transition r → u.
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s r t u

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
←−
C ,
−→
D,
←−
D, δi+1

f )
R

φg(
−→
C ,
←−
C )

t φg(
−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

φg(
−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

u φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

←−
C ,
−→
D,
←−
D, δi+1

f )
R

φg(
−→
C ,
←−
C )

Table 3.20: Parametrised glue matrix for any g_f_SUMMIT constraint, where cell an-
notations have the following meaning: C stands for creating a new summit occur-
rence from no existing summit, R stands for extending to the right an existing summit,
L stands for extending to the left an existing summit; the state associated with each

row corresponds to a state of the SUMMIT transducer – see Figure 3.59, while the state
associated with each column corresponds to a state of the reverse of the SUMMIT trans-
ducer, i.e. the SUMMIT transducer – see Figure 3.59.
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3.1.21 VALLEY

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pat-
tern VALLEY is the maximal subsequence of S which matches the regular expression
‘> (= | >)∗ (< | =)∗ <’. Part (A) and parts (B,C) Figure 3.62 respectively depict

> (= | >)∗(< | =)∗ <

the seed transducer associated with the VALLEY pattern as well as one example of its
execution on a time series.

≤ s

≥ r ≤ t

> : out

≤ : out

≥ : maybeb

< : found

> : outa
= : maybea

< : in
(A)

< < > > < = > > = > < < = = <

s s s r r t t r r r r t t t t t
o o o mb f ma oa mb mb mb f in ma ma inoutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

3

4

3

2

4 4

3

2 2

1

2

3 3 3

4

(B)

> > <

V4 V5

4

3

2

4

3 4 5

s-occurrence
(i..j) = (3..5)

i-occurrence (•)
[(i + b)..j] = [(3 + 1)..5]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(3 + 1)..(5 + 1− 1)]]

(C)

Figure 3.62: (A) Seed transducer for the VALLEY pattern: ‘> (= | >)∗ (< | =)∗ <’
with b = 1 and a = 1; (B) Illustrating the execution of the seed transducer on
a time series (within the output o, mb, f , ma, oa are shortcut for out, maybeb,
found, maybea, outa); (C) Illustrating the relation between the s-occurrence, the
i-occurrence and the e-occurrence.
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≤ s





C ← defaultgf
D ← idf
R← defaultgf





≥ r ≤ t

φg(R,C)>

≤

≥
{D ← φf (D, δ

i
f )}

<{
C ← φf (D, δ

i
f )

D ← idf

}

>



C ← defaultgf
D ← idf
R← φg(R,C)





=

{D ← φf (D, δ
i
f )}

<{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

Figure 3.63: Parametrised automaton for any functional time-series constraints of the
VALLEY pattern obtained by applying the decoration table 3.37 to the corresponding
transducer

≤ s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





≥ r ≤ t

R ∧ θ(F,C)>

≤

≥
{D ← φf (D, δ

i
f )}

<{
C ← φf (D, δ

i
f )

D ← idf

}

>



D ← idf
F ← C
R← R ∧ θ(F,C)





=

{D ← φf (D, δ
i
f )}

<{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

Figure 3.64: Parametrised automaton for any predicate time-series constraints of the
VALLEY pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values
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s r t

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

r φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φf (
←−
C ,
−→
D,
←−
D, δi+1

f )
R

t φg(
−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

φg(
−→
C ,
←−
C )

Table 3.21: Parametrised glue matrix for any g_f_VALLEY constraint, where cell an-
notations have the following meaning: C stands for creating a new valley occurrence
from no existing valley, R stands for extending to the right an existing valley, L stands
for extending to the left an existing valley; the state associated with each row corre-
sponds to a state of the VALLEY transducer – see Figure 3.62, while the state associ-
ated with each column corresponds to a state of the reverse of the VALLEY transducer,
i.e. the VALLEY transducer – see Figure 3.62.
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3.1.22 ZIGZAG

Given a sequence S over the alphabet {‘<’, ‘=’, ‘>’}, an occurrence of the pat-
tern ZIGZAG is the maximal subsequence of S which matches the regular expression
‘(<>)+(< | <>) | (><)+(> | ><)’. Figures 3.65 and 3.66 respectively depict the

(<>)+(< | <>) |

(><)+(> | ><)
seed transducer associated with the ZIGZAG pattern as well as one example of its exe-
cution on a time series.
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= s

< a

> b

< c

> d

< e

> f

> : out

= : out

< : out

>
:
m

a
y
b
e
b

< : out

>
: o

utr

<
:
fo

u
n
d

> : in

< : outa

> : out

<
:
m

a
y
b
e
b

>
:
fo

u
n
d

<
: outr

> : outa

< : in

Figure 3.65: Seed transducer for the ZIGZAG pattern:
‘(<>)+(< | <>) | (><)+(> | ><)’ with b = 1 and a = 1; missing transi-
tions from a, d to s are labelled by = : out, missing transitions from b, e to s are
labelled by = : outr, and missing transitions from c, f to s are labelled by = : outa.
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> < > < < > < = > < > < > < >

s d e f c a b c s d e f c f c f
o mb f in oa mb f oa o mb f in in in inoutput

states
input

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

4

1

3

1

3

4

1

3 3

2

3

2

3

1

2

1

(A)

< > <

V6 V7

3

4

1

3

5 6 7

s-occurrence
(i..j) = (5..7)

i-occurrence (•)
[(i + b)..j] = [(5 + 1)..7]

e-occurrence (•)
[[(i + b)..(j + 1− a)]]

= [[(5 + 1)..(7 + 1− 1)]]

(B)

Figure 3.66: (A) Illustrating the execution of the seed transducer associated with the
ZIGZAG pattern on a time series (within the output o, mb, f , oa are shortcut for out,
maybeb, found, outa); (B) Illustrating the relation between the s-occurrence, the
i-occurrence and the e-occurrence.
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s a b c

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

a φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

←−
C ,
−→
D,
←−
D, δi+1

f )
R

b φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φg(
−→
C ,
←−
C )

c φg(
−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

φg(
−→
C ,
←−
C ) φf (

−→
C ,
←−
C ,
−→
D,
←−
D, δi+1

f )
M

d φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φg(
−→
C ,
←−
C )

e φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φg(
−→
C ,
←−
C ) φf (

←−
C ,
−→
D,
←−
D, δi+1

f )
R

f φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

φg(
−→
C ,
←−
C )

d e f

s φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φg(

−→
C ,
←−
C )

a φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φg(
−→
C ,
←−
C )

b φf (
−→
D,
←−
D, δi+1

f )
C

φg(
−→
C ,
←−
C ) φf (

←−
C ,
−→
D,
←−
D, δi+1

f )
R

c φg(
−→
C ,
←−
C ) φf (

−→
C ,
−→
D,
←−
D, δi+1

f )
L

φg(
−→
C ,
←−
C )

d φg(
−→
C ,
←−
C ) φg(

−→
C ,
←−
C ) φf (

←−
C ,
−→
D,
←−
D, δi+1

f )
R

e φg(
−→
C ,
←−
C ) φf (

−→
D,
←−
D, δi+1

f )
C

φg(
−→
C ,
←−
C )

f φf (
−→
C ,
−→
D,
←−
D, δi+1

f )
L

φg(
−→
C ,
←−
C ) φf (

−→
C ,
←−
C ,
−→
D,
←−
D, δi+1

f )
M

Table 3.22: Parametrised glue matrix for any g_f_ZIGZAG constraint, where cell an-
notations have the following meaning: C stands for creating a new zigzag occur-
rence from no existing zigzag, R stands for extending to the right an existing zigzag,
L stands for extending to the left an existing zigzag, M stands for merging two ex-

isting zigzags; the state associated with each row corresponds to a state of the ZIGZAG
transducer – see Figure 3.65, while the state associated with each column corresponds
to a state of the reverse of the ZIGZAG transducer, i.e. the ZIGZAG transducer – see
Figure 3.65.
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= s





C ← defaultgf
D ← idf
R← defaultgf





< a

> b

< c

> d

< e

> f

φg(R,C)

>

=

<

>

{
D
←
φ
f
(D
,
δ
if
)}

<
>

{D
← idf

}

<
{

C
←
φ
f
(D
,
δ
if
)

D
←

i
d
f

}

>{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

<



C ← defaultgf
D ← idf
R← φg(R,C)





>

<

{
D
←
φ
f
(D
,
δ
if
)}

>
{

C
←
φ
f
(D
,
δ
if
)

D
←

i
d
f

}

<{D ←
id

f }

>



C ← defaultgf
D ← idf
R← φg(R,C)





<{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

Figure 3.67: Parametrised automaton for any functional time-series constraints of the
ZIGZAG pattern obtained by applying the decoration table 3.37 to the corresponding
transducer; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the registerD is reset to its initial value; (3) on transitions
from c, f to s the register R is updated wrt C and the register C is reset to its initial
value.
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= s





C ← defaultθ
D ← idf
F ← defaultθ
R← 1





< a

> b

< c

> d

< e

> f

R ∧ θ(F,C)

>

=

<

>

{
D
←
φ
f
(D
,
δ
if
)}

<
>

{D
← idf

}

<
{

C
←
φ
f
(D
,
δ
if
)

D
←

i
d
f

}

>{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

<



D ← idf
F ← C
R← R ∧ θ(F,C)





>

<

{
D
←
φ
f
(D
,
δ
if
)}

>
{

C
←
φ
f
(D
,
δ
if
)

D
←

i
d
f

}

<{D ←
id
f }

>



D ← idf
F ← C
R← R ∧ θ(F,C)





<{
C ← φf (C, φf (D, δ

i
f ))

D ← idf

}

Figure 3.68: Parametrised automaton for any predicate time-series constraints of the
ZIGZAG pattern obtained by applying the decoration table 3.38 to the corresponding
transducer, where θ is the predicate (i.e. ≤, =, ≥) used for comparing two consecutive
feature values; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the registerD is reset to its initial value; (3) on transitions
from c, f to s the register F is reset to C, and the register R is updated wrt C and F
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3.2 Decoration Tables
This section provides different decoration tables used for synthesising the automata
with registers of this catalogue. While no automaton of this catalogue relies on ta-
bles 3.34 and 3.36, these two decoration tables may be used for generating distance
constraints between consecutive occurrences of a pattern.
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Table 3.23: Table for Type: cDRFoundEOut

in
it
ia
li
z
a
t
io

n
C
←

d
e
f
a
u
l
t
g
f

D
←

i
d
f

R
←

d
e
f
a
u
l
t
g
f

r
e
t
u
r
n

φ
g
(R
,
C

)
Se

m
an

tic
L

et
te

r
D

ec
or

at
io

n
A

ft
er

U
pd

at
e

of
C

U
pd

at
e

of
D

U
pd

at
e

of
R

o
u
t

o
u
t
r

D
←

i
d
f

o
u
t
a

C
←

d
e
f
a
u
l
t
g
f

D
←

i
d
f

R
←
φ
g
(R
,
C

)
m

a
y
b
e
b

D
←
φ
f
(D
,
δ
i f
)

m
a
y
b
e
a

0
D
←
φ
f
(D
,
δ
i
+

1
f

)

m
a
y
b
e
a

1
D
←
φ
f
(D
,
δ
i f
)

fo
u
n
d

0
C
←
φ
f
(φ
f
(D
,
δ
i f
),
δ
i
+

1
f

)
D
←

i
d
f

fo
u
n
d

1
C
←
φ
f
(D
,
δ
i f
)

D
←

i
d
f

in
0

C
←
φ
f
(C
,
φ
f
(D
,
δ
i
+

1
f

))
D
←

i
d
f

in
1

C
←
φ
f
(C
,
φ
f
(D
,
δ
i f
))

D
←

i
d
f

fo
u
n
d

e
0

D
←

i
d
f

R
←
φ
g
(R
,
φ
f
(φ
f
(D
,
δ
i f
),
δ
i
+

1
f

))

fo
u
n
d

e
1

D
←

i
d
f

R
←
φ
g
(R
,
φ
f
(D
,
δ
i f
))
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Table 3.24: Table for Type: cDRFoundEOutNoMA

in
it
ia
li
z
a
t
io

n
C
←

d
e
f
a
u
l
t
g
f

D
←

i
d
f

R
←

d
e
f
a
u
l
t
g
f

r
e
t
u
r
n

φ
g
(R
,
C

)
Se

m
an

tic
L

et
te

r
D

ec
or

at
io

n
A

ft
er

U
pd

at
e

of
C

U
pd

at
e

of
D

U
pd

at
e

of
R

o
u
t

o
u
t
r

D
←

i
d
f

o
u
t
a

C
←

d
e
f
a
u
l
t
g
f

D
←

i
d
f

R
←
φ
g
(R
,
C

)
m

a
y
b
e
b

D
←
φ
f
(D
,
δ
i f
)

m
a
y
b
e
a

0
D
←
φ
f
(D
,
δ
i
+

1
f

)

m
a
y
b
e
a

1
D
←
φ
f
(D
,
δ
i f
)

fo
u
n
d

0
C
←
φ
f
(φ
f
(D
,
δ
i f
),
δ
i
+

1
f

)
D
←

i
d
f

fo
u
n
d

1
C
←
φ
f
(D
,
δ
i f
)

D
←

i
d
f

in
0

C
←
φ
f
(C
,
δ
i
+

1
f

)
D
←

i
d
f

in
1

C
←
φ
f
(C
,
δ
i f
)

D
←

i
d
f

fo
u
n
d

e
0

D
←

i
d
f

R
←
φ
g
(R
,
φ
f
(φ
f
(D
,
δ
i f
),
δ
i
+

1
f

))

fo
u
n
d

e
1

D
←

i
d
f

R
←
φ
g
(R
,
φ
f
(D
,
δ
i f
))
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Table 3.25: Table for Type: cRFoundEOutA

initialization C ← defaultgf R← defaultgf
return φg(R,C)
Semantic Letter Decoration

After Update of C Update ofR
out
outr C ← defaultgf
outa C ← defaultgf R← φg(R,C)
maybeb
maybea 0
maybea 1
found 0 C ← φf (δif , δ

i+1
f )

found 1 C ← δif
in 0 C ← φf (C, δi+1

f )

in 1 C ← φf (C, δif )

founde 0 C ← defaultgf R← φg(R, φf (δif , δ
i+1
f ))

founde 1 C ← defaultgf R← φg(R, δif )
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Table 3.26: Table for Type: dRFoundFoundEInA

initialization D ← idf R← defaultgf
return R
Semantic Letter Decoration

After Update ofD Update ofR
out
outr D ← idf
outa D ← idf
maybeb D ← φf (D, δif )

maybea 0 D ← φf (D, δi+1
f )

maybea 1 D ← φf (D, δif )

found 0 D ← idf R← φg(R, φf (φf (D, δif ), δi+1
f ))

found 1 D ← idf R← φg(R, φf (D, δif ))

in 0 D ← idf R← φg(R, φf (D, δi+1
f ))

in 1 D ← idf R← φg(R, φf (D, δif ))

founde 0 D ← idf R← φg(R, φf (φf (D, δif ), δi+1
f ))

founde 1 D ← idf R← φg(R, φf (D, δif ))
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Table 3.27: Table for Type: dRFoundFoundEInB

initialization D ← idf R← defaultgf
return R
Semantic Letter Decoration

After Update ofD Update ofR
out
outr D ← idf
outa D ← idf
maybeb D ← φf (D, δif )

maybea 0 D ← φf (D, δi+1
f )

maybea 1 D ← φf (D, δif )

found 0 D ← φf (φf (D, δif ), δi+1
f ) R← φg(R, φf (φf (D, δif ), δi+1

f ))

found 1 D ← φf (D, δif ) R← φg(R, φf (D, δif ))

in 0 D ← φf (D, δif ) R← φg(R, φf (D, δi+1
f ))

in 1 D ← φf (D, δif ) R← φg(R, φf (D, δif ))

founde 0 D ← idf R← φg(R, φf (φf (D, δif ), δi+1
f ))

founde 1 D ← idf R← φg(R, φf (D, δif ))
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Table 3.28: Table for Type: dRFoundFoundEInMonMB

initialization D ← idf R← defaultgf
return R
Semantic Letter Decoration

Update ofD Update ofR
out
outr
outa
maybeb D ← δif
maybea
found
in
founde R← φg(R, φf (D, δif ))
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Table 3.29: Table for Type: dRFoundFoundEInNoMA

initialization D ← idf R← defaultgf
return R
Semantic Letter Decoration

After Update ofD Update ofR
out
outr D ← idf
outa D ← idf
maybeb D ← φf (D, δif )

maybea 0 D ← φf (D, δi+1
f )

maybea 1 D ← φf (D, δif )

found 0 D ← idf R← φg(R, φf (φf (D, δif ), δi+1
f ))

found 1 D ← idf R← φg(R, φf (D, δif ))

in 0 D ← idf R← φg(R, δi+1
f )

in 1 D ← idf R← φg(R, δif )

founde 0 D ← idf R← φg(R, φf (φf (D, δif ), δi+1
f ))

founde 1 D ← idf R← φg(R, φf (D, δif ))



3.2. DECORATION TABLES 101

Table 3.30: Table for Type: dRFoundFoundEInNoMBA

initialization D ← idf R← defaultgf
return R
Semantic Letter Decoration

After Update ofD Update ofR
out
outr D ← idf
outa D ← idf
maybeb
maybea 0 D ← φf (D, δi+1

f )

maybea 1 D ← φf (D, δif )

found 0 D ← idf R← φg(R, φf (δif , δ
i+1
f ))

found 1 D ← idf R← φg(R, δif )

in 0 D ← idf R← φg(R, φf (D, δi+1
f ))

in 1 D ← idf R← φg(R, φf (D, δif ))

founde 0 D ← idf R← φg(R, φf (δif , δ
i+1
f ))

founde 1 D ← idf R← φg(R, δif )
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Table 3.31: Table for Type: dRFoundFoundEInNoMBB

initialization D ← idf R← defaultgf
return R
Semantic Letter Decoration

After Update ofD Update ofR
out
outr D ← idf
outa D ← idf
maybeb
maybea 0 D ← φf (D, δi+1

f )

maybea 1 D ← φf (D, δif )

found 0 D ← φf (δif , δ
i+1
f ) R← φg(R, φf (δif , δ

i+1
f ))

found 1 D ← δif R← φg(R, δif )

in 0 D ← φf (D, δif ) R← φg(R, φf (D, δi+1
f ))

in 1 D ← φf (D, δif ) R← φg(R, φf (D, δif ))

founde 0 D ← idf R← φg(R, φf (δif , δ
i+1
f ))

founde 1 D ← idf R← φg(R, δif )
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Table 3.32: Table for Type: features

initialization C ← idf D ← idf

return
fn = default
en = C

Semantic Letter Decoration
After Guard Update of C Update ofD

out fi = default, ei = default
outr fi = default, ei = default D ← idf
outa fi = default, ei = c C ← defaultgf D ← idf
maybeb fi = default, ei = ei+1 D ← φf (D, δif )

maybea 0 fi = default, ei = ei+1 D ← φf (D, δi+1
f )

maybea 1 fi = default, ei = ei+1 D ← φf (D, δif )

found 0 fi = ei, ei = ei+1 C ← φf (φf (D, δif ), δi+1
f ) D ← idf

found 1 fi = ei, ei = ei+1 C ← φf (D, δif ) D ← idf

in 0 fi = default, ei = ei+1 C ← φf (C, φf (D, δi+1
f )) D ← idf

in 1 fi = default, ei = ei+1 C ← φf (C, φf (D, δif )) D ← idf

founde 0 fi = φf (φf (d, δif ), δi+1
f ), ei = default D ← idf

founde 1 fi = φf (d, δif ), ei = default D ← idf
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Table 3.33: Table for Type: footprint

initialization C ← 0
return pn = 0
Semantic Letter Decoration

Guard Update of C
out pi = 0
outr pi = 0
outa pi = 0
maybeb pi = pi+1

maybea pi = pi+1

founde pi = C + 1 C ← C + 1
found pi = C + 1 C ← C + 1
in pi = C
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Table 3.34: Table for Type: footprint_distance

initialization C ← idg D ← 0 F ← 0 M ← 0
return C
Semantic Letter Decoration

Guard Update of C Update ofD Update of F Update ofM
out D ← D + 1
outr D ← D +M M ← 0
outa D ← D + 1
maybeb M ←M + 1
maybea D ← D + 1
founde F = 1 C ← φg(C,D) D ← 0
founde F = 0 D ← 0 F ← 1
found F = 1 C ← φg(C,D) D ← 0
found F = 0 D ← 0 F ← 1
in D ← 0
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Table 3.35: Table for Type: found (<g stands for < when g = min and > when g = max)
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Table 3.36: Table for Type: found_distance

initialization C ← idg F ← 0
return C
Semantic Letter Decoration

Guard Update of C Update of F
out
outr
outa
maybeb
maybea
founde F > 0 C ← φg(C, i− F ) F ← i
founde F = 0 F ← i
found F > 0 C ← φg(C, i− F ) F ← i
found F = 0 F ← i
in
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Table 3.37: Table for Type: function
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Table 3.38: Table for Type: predicate
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Table 3.39: Table for Type: rFoundFoundE

initialization R← defaultgf
return R
Semantic Letter Decoration

Update ofR
out
outr
outa
maybeb
maybea
found R← φg(R, δif )
in
founde R← φg(R, δif )
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Table 3.40: Table for Type: rFoundFoundEIn

initialization R← defaultgf
return R
Semantic Letter Decoration

Update ofR
out
outr
outa
maybeb
maybea
found R← φg(R, φf (δif , δ

i+1
f ))

in R← φg(R, δi+1
f )

founde R← φg(R, φf (δif , δ
i+1
f ))
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Table 3.41: Table for Type: rFoundInSWZigzag

initialization R← defaultgf
return R
Semantic Letter Decoration

Update ofR
out
outr
outa
maybeb
maybea
found R← φg(φg(R, δif ), δi+1

f )

in R← φg(R, δif )
founde
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Table 3.42: Table for Type: rangeCHRFoundEOutA

initialization C ← defaultgf H ← VAR1 R← defaultgf
return φg(R,C)
Semantic Letter Decoration

Update of C Update ofH Update ofR
out H ← δi+1

f

outr H ← δi+1
f

outa C ← defaultgf H ← δi+1
f R← φg(R,C)

maybeb
maybea
found C ← H − δi+1

f

in C ← H − δi+1
f

founde H ← δi+1
f R← φg(R,H − δi+1

f )
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Table 3.43: Table for Type: rangeCHRFoundEOutB

initialization C ← defaultgf H ← VAR1 R← defaultgf
return φg(R,C)
Semantic Letter Decoration

Update of C Update ofH Update ofR
out H ← δi+1

f

outr H ← δi+1
f

outa C ← defaultgf H ← δi+1
f R← φg(R,C)

maybeb
maybea
found C ← δi+1

f −H
in C ← δi+1

f −H
founde H ← δi+1

f R← φg(R, δi+1
f −H)
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Table 3.44: Table for Type: rangeHRFoundFoundEInA

initialization H ← VAR1 R← defaultgf
return R
Semantic Letter Decoration

Update ofH Update ofR
out H ← δi+1

f

outr H ← δi+1
f

outa H ← δi+1
f

maybeb
maybea
found R← φg(R,H − δi+1

f )

in R← φg(R,H − δi+1
f )

founde H ← δi+1
f R← φg(R,H − δi+1

f )
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Table 3.45: Table for Type: rangeHRFoundFoundEInB

initialization H ← VAR1 R← defaultgf
return R
Semantic Letter Decoration

Update ofH Update ofR
out H ← δi+1

f

outr H ← δi+1
f

outa H ← δi+1
f

maybeb
maybea
found R← φg(R, δi+1

f −H)

in R← φg(R, δi+1
f −H)

founde H ← δi+1
f R← φg(R, δi+1

f −H)
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Table 3.46: Table for Type: rangeRFoundFoundEInA

initialization R← defaultgf
return R
Semantic Letter Decoration

Update ofR
out
outr
outa
maybeb
maybea
found R← φg(R,max(0, δif − δi+1

f ))

in R← φg(R,max(0, δif − δi+1
f ))

founde R← φg(R,max(0, δif − δi+1
f ))
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Table 3.47: Table for Type: rangeRFoundFoundEInB

initialization R← defaultgf
return R
Semantic Letter Decoration

Update ofR
out
outr
outa
maybeb
maybea
found R← φg(R,max(0, δi+1

f − δif ))

in R← φg(R,max(0, δi+1
f − δif ))

founde R← φg(R,max(0, δi+1
f − δif ))
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Table 3.48: Table for Type: range_function

initialization C ← defaultgf H ← VAR1 R← defaultgf
return φg(R,C)
Semantic Letter Decoration

Update of C Update ofH Update ofR
out H ← δi+1

f

outr H ← δi+1
f

outa C ← defaultgf H ← δi+1
f R← φg(R,C)

maybeb
maybea
founde H ← δi+1

f R← φg(R, |H − δi+1
f |)

found C ← |H − δi+1
f |

in C ← |H − δi+1
f |
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Table 3.49: Table for Type: range_predicate

initialization C ← defaultθ F ← defaultθ H ← VAR1 R← 1
return R ∧ θ(F,C)
Semantic Letter Decoration

Update of C Update of F Update ofH Update ofR
out H ← δi+1

f

outr H ← δi+1
f

outa F ← |H − δif | H ← δi+1
f R← R ∧ θ(F,C)

maybeb
maybea
founde C ← |H − δi+1

f | F ← |H − δi+1
f | H ← δi+1

f R← R ∧ θ(F, |H − δi+1
f |)

found C ← |H − δi+1
f |

in C ← |H − δi+1
f |
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3.3 Tables of Regular-Expression Characteristics
This section provides the different tables of regular-expression characteristics
defined in [6, 4] used to come up with concrete bounds and concrete AMONG
implied constraints. The notation system used for these characteristics was de-
scribed in [6]. Within these tables Bump, Dec, DecSeq, DecTer, Dip, Inc,
IncSeq, IncTer, PropPlain, PropPlateau, SteadySeq, SDecSeq, SIncSeq

are respectively shortcuts for BumpOnDecreasingSequence, Decreasing,
DecreasingSequence, DecreasingTerrace, DipOnIncreasingSequence,
Increasing, IncreasingSequence, IncreasingTerrace, ProperPlain,
ProperPlateau, SteadySequence, StrictlyDecreasingSequence,
StrictlyIncreasingSequence.
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3.3.1 Big-width
Definition 5. Consider a regular expression σ, and a time series X of length n over
an integer interval domain [`, u]. The big width of σ wrt 〈`, u, n〉, denoted by β〈`,u,n〉σ ,
is a function that maps an element ofRΣ × Z× Z× N+ to N. It equals the maximum
width of a σ-pattern in X . If X cannot have any σ-patterns, then β〈`,u,n〉σ is 0.

name σ illustration β
〈`,u〉
σ

Bump

3 {
3, if u− ` ≥ ησ
0, otherwise

Dec
2

{
2, if u− ` ≥ ησ
0, otherwise

DecSeq
2

n


2, if u− ` = ησ

n, if u− ` > ησ

0, otherwise

DecTer

n− 2
{
n− 2, if u− ` ≥ ησ
0, otherwise

Dip

3
{

3, if u− ` ≥ ησ
0, otherwise

Gorge
1

n− 2


1, if u− ` = ησ

n− 2, if u− ` > ησ

0, otherwise

Inc
2

{
2, if u− ` ≥ ησ
0, otherwise

IncSeq
2

n


2, if u− ` = ησ

n, if u− ` > ησ

0, otherwise

IncTer

n− 2
{
n− 2, if u− ` ≥ ησ
0, otherwise

Inflexion
n− 2

{
n− 2, if u− ` ≥ ησ
0, otherwise

Peak
n− 2

{
n− 2, if u− ` ≥ ησ
0, otherwise
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Plain
n− 2

{
n− 2, if u− ` ≥ ησ
0, otherwise

Plateau
n− 2

{
n− 2, if u− ` ≥ ησ
0, otherwise

PropPlain
n− 2

{
n− 2, if u− ` ≥ ησ
0, otherwise

PropPlateau
n− 2

{
n− 2, if u− ` ≥ ησ
0, otherwise

Steady
2

2

SteadySeq
n

n

SDecSeq

u− `+ 1

{
u− `+ 1, if u− ` ≥ ησ
0, otherwise

SIncSeq

u− `+ 1

{
u− `+ 1, if u− ` ≥ ησ
0, otherwise

Summit
1 n− 2


1, if u− ` = ησ

n− 2, if u− ` > ησ

0, otherwise

Valley
n− 2

{
n− 2, if u− ` ≥ ησ
0, otherwise

Zigzag
n− 2

{
n− 2, if u− ` ≥ ησ
0, otherwise

Table 3.50: Regular-expression short names σ and corresponding big-width (see Defi-
nition 5) shown as thick orange horizontal line segments, where ησ stands for the height
characteristics of the corresponding σ (see Definition 8)



124 3. PATTERNS AND CORRESPONDING TABLES

3.3.2 Height
Definition 6. Consider a regular expression σ and an integer interval domain [`, u].
The set of supporting time series of a word v in Lσ wrt 〈`, u〉, denoted by Ω

〈`,u〉
σ (v), is

a function that maps an element ofRΣ×Z×Z×Σ∗ to Z∗. Each element of Ω
〈`,u〉
σ (v)

is a time series over [`, u] whose signature is v, and is called a supporting time series
of v wrt 〈`, u〉.

Definition 7. Consider a regular expression σ and an integer interval domain [`, u].
The height of a word v in Lσ , denoted by ησ(v), is a function that maps an element
ofRΣ × Σ∗ to N. It is defined by ησ(v) = min

Ω
〈`,u〉
σ (v)6=∅

(u− `).

Definition 8. Consider a regular expression σ and an integer interval domain [`, u].
The height of σ, denoted by ησ , is a function that maps an element of RΣ to N. It is
defined by ησ = min

v∈Lσ
ησ(v).
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name σ illustration ησ

Bump 2

Dec 1

DecSeq 1

DecTer 2

Dip 2

Gorge 1

Inc 1

IncSeq 1

IncTer 2

Inflexion 1

Peak 1
Plain 1

Plateau 1

PropPlain 1

PropPlateau 1
Steady 0

SteadySeq 0

SDecSeq 1

SIncSeq 1

Summit 1
Valley 1

Zigzag 1

Table 3.51: Regular-expression short names σ and corresponding height shown as
thick orange vertical line segments (see Definition 8)
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3.3.3 Interval of interest
Definition 9. Given a g_f_σ(X,N) time-series constraint with X being a time series
over an integer interval domain [`, u]. The interval of interest of 〈g, f, σ〉 wrt 〈`, u〉,
denoted by I〈`,u〉〈g,f,σ〉, is a function that maps an element of T ×Z×Z to Z×Z, where T
denotes the set of all time-series constraints, and the result pair of integers is consid-
ered as an interval. If u− ` < ησ , then the interval of interest of 〈g, f, σ〉 wrt 〈`, u〉 is
undefined. If u− ` ≥ ησ , then

• The upper limit of I〈`,u〉〈g,f,σ〉, denoted by I〈`,u〉〈g,f,σ〉, is the largest value in [`, u] that
can occur in a σ-pattern of a time series over [`, u].

• The lower limit of I〈`,u〉〈g,f,σ〉, denoted by I〈`,u〉〈g,f,σ〉, is the smallest value v

in [max(`, u−ησ−1), u] such that for any n in N, the number of occurrences of
v in the union of the σ-patterns of any maximal time series for g_f_σ of length n
over [`, u], is a non-constant function of n. If such v does not exist, then I〈`,u〉〈g,f,σ〉

equals I〈`,u〉〈g,f,σ〉 − ησ .

name σ illustration I〈`,u〉〈g,f,σ〉

Bump

`

u

u − 2

Ê Ë

{
[u− 2, u], if u− ` ≥ ησ
undefined, otherwise

Dec

{
[u− 1, u], if u− ` ≥ ησ
undefined, otherwise

DecSeq
`

u
u − 1

Ê Ë

{
[u− 1, u], if u− ` ≥ ησ
undefined, otherwise

DecTer

`

u

u − 1

Ê

{
[u− 1, u− 1], if u− ` ≥ ησ
undefined, otherwise

Dip

`

u

u − 2

Ê Ë

{
[u− 2, u], if u− ` ≥ ησ
undefined, otherwise

Gorge

`

u

u − 1

Ê

{
[u− 1, u− 1], if u− ` ≥ ησ
undefined, otherwise

Inc

{
[u− 1, u], if u− ` ≥ ησ
undefined, otherwise

IncSeq
`

u
u − 1

Ê Ë

{
[u− 1, u], if u− ` ≥ ησ
undefined, otherwise

IncTer

`

u

u − 1

Ê

{
[u− 1, u− 1], if u− ` ≥ ησ
undefined, otherwise
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Inflexion
`

u

Ê

{
[u, u], if u− ` ≥ ησ
undefined, otherwise

Peak
`

u

Ê

{
[u, u], if u− ` ≥ ησ
undefined, otherwise

Plain
`

u

u − 1

Ê

{
[u− 1, u− 1], if u− ` ≥ ησ
undefined, otherwise

Plateau
`

u

Ê

{
[u, u], if u− ` ≥ ησ
undefined, otherwise

PropPlain
`

u

u − 1

Ê

{
[u− 1, u− 1], if u− ` ≥ ησ
undefined, otherwise

PropPlateau
`

u

Ê

{
[u, u], if u− ` ≥ ησ
undefined, otherwise

Steady
`

u

Ê

{
[u, u], if u− ` ≥ ησ
undefined, otherwise

SteadySeq
`

u

Ê


[u− 1, u], if u− ` ≥ ησ ∧ g = Sum

[u, u], if u− ` ≥ ησ ∧ (g = Max ∨ g = Min)

undefined, otherwise

SDecSeq
`

u
u − 1

Ê Ë

{
[u− 1, u], if u− ` ≥ ησ
undefined, otherwise

SIncSeq
`

u
u − 1

Ê Ë

{
[u− 1, u], if u− ` ≥ ησ
undefined, otherwise

Summit

`

u

Ê Ë

`

u
u − 1

Ê

{
[u− 1, u], if u− ` ≥ ησ
undefined, otherwise

Valley
`

u

u − 1

Ê

{
[u− 1, u− 1], if u− ` ≥ ησ
undefined, otherwise

Zigzag
`

u
u − 1

Ê

{
[u− 1, u], if u− ` ≥ ησ
undefined, otherwise

Table 3.52: Regular-expression short names σ and corresponding interval of interests
(see Definition 9) of 〈g, f, σ〉 wrt 〈`, u〉, where ησ stands for the height characteristics
of the corresponding σ (see Definition 8); ` and u resp. stands for the minimum and
maximum value of the variables of the time series.
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3.3.4 Maximum-value-occurrence-number
Definition 10. Consider a regular expression σ, and a time series X of length n over
an integer interval domain [`, u]. The maximum value occurrence number of v in Z
wrt 〈`, u, n〉, denoted by µ〈`,u,n〉σ (v), is a function that maps an element of RΣ × Z ×
Z × N+ × Z to N. It equals the maximum number of occurrences of the value v in
one σ-pattern of X .

name σ illustration µ
〈`,u,n〉
σ (v)

Bump
`

u 1

`

u

2

1


1, if u− ` = ησ

1, if u− ` > ησ ∧ v ∈ {`, u− 1, u}
2, if u− ` > ησ ∧ v ∈ [`+ 1, u− 2]

Dec
`

u 1 1,∀v ∈ [`, u]

DecSeq
`

u

n − 2

1

{
1, if v ∈ {`, u}
n− 2, if v ∈ [`+ 1, u− 1]

DecTer
`

u

n − 2

{
0, if v ∈ {`, u}
n− 2, if v ∈ [`+ 1, u− 1]

Dip
`

u

1

`

u

1

2


1, if u− ` = ησ

1, if u− ` > ησ ∧ v ∈ {`, `+ 1, u}
2, if u− ` > ησ ∧ v ∈ [`+ 2, u− 1]

Gorge
`

u

1

n − 3


0, if v = u

n− 3, if v ∈ [`+ 1, u− 1]

1, if v = `

Inc
`

u

1
1,∀v ∈ [`, u]

IncSeq
`

u

1

n − 2

{
1, if v ∈ {`, u}
n− 2, if v ∈ [`+ 1, u− 1]

IncTer
`

u

n − 2

{
0, if v ∈ {`, u}
n− 2, if v ∈ [`+ 1, u− 1]

Inflexion `

u n − 2

`

u

n − 2

n− 2, ∀v ∈ [`, u]

Peak
`

u n − 2

{
0, if v = `

n− 2, if v ∈ [`+ 1, u]

Plain
`

u

n − 2

{
0, if v = u

n− 2, if v ∈ [`, u− 1]
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Plateau
`

u n − 2

{
0, if v = `

n− 2, if v ∈ [`+ 1, u]

PropPlain
`

u

n − 2

{
0, if v = u

n− 2, if v ∈ [`, u− 1]

PropPlateau
`

u n − 2

{
0, if v = `

n− 2,∀v ∈ [`+ 1, u]

Steady
`

u 2 2, ∀v ∈ [`, u]

SteadySeq
`

u n n, ∀v ∈ [`, u]

SDecSeq
`

u 1

1, ∀v ∈ [`, u]

SIncSeq
`

u

1

1, ∀v ∈ [`, u]

Summit
`

u 1

n − 3


1, if v = u

n− 3, if v ∈ [`+ 1, u− 1]

0, if v = `

Valley
`

u

n − 2

{
0, if v = u

n− 2, if v ∈ [`, u− 1]

Zigzag `

u
⌊
n−1
2

⌋

`

u ⌊
n−1
2

⌋

⌊
n−1

2

⌋
, ∀v ∈ [`, u]

Table 3.53: Regular-expression short names σ and corresponding maximum value
occurrence number of a value v (see Definition 10); for each pattern σ it assumes that
the range of possible values is big enough to have at least one occurrence of pattern,
i.e. u− ` ≥ ησ where u and ` are the largest and smallest value that can be used.
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3.3.5 Overlap
Definition 11. Consider a regular expression σ and an integer interval domain [`, u].
The set of superpositions of two words, v and w in Lσ , wrt 〈`, u〉, denoted
by Γ

〈`,u〉
σ (v, w), is a function that maps an element ofRΣ×Z×Z×Σ∗×Σ∗ to P(Σ∗),

where P(Σ∗) is the power set of Σ∗. Each element z in Γ
〈`,u〉
σ (v, w) is a word over Σ,

called a superposition of v and w wrt 〈`, u〉 and satisfying all the following conditions
(i) z /∈ Lσ , (ii) Ω

〈`,u〉
σ (z) 6= ∅, (iii) v is a prefix of z, (iv) w is a suffix of z,

(v) |z| ≤ |vw|.

Definition 12. Consider a regular expression σ and an integer interval domain [`, u].
The overlap of two words, v and w in Lσ , wrt 〈`, u〉, denoted by o〈`,u〉σ (v, w), is a
function that maps an element ofRΣ × Z× Z× Σ∗ × Σ∗ to N. It is defined by

o〈`,u〉σ (v, w) =


(
|vw| − min

z∈Γ
〈`,u〉
σ (v,w)

|z|

)
+ 1 if Γ

〈`,u〉
σ (v, w) 6= ∅ (3.1)

0, otherwise. (3.2)

Definition 13. Consider a regular expression σ and an integer interval domain [`, u].
The overlap of σ wrt 〈`, u〉, denoted by o〈`,u〉σ , is a function that maps an element
ofRΣ ×Z×Z to N. If there exists a constant c in N such that for any pair words v, w
in Lσ , the value of o〈`,u〉σ (v, w) is bounded by c, then the overlap of σ wrt 〈`, u〉 is
defined by o〈`,u〉σ = max

v,w∈Lσ
o
〈`,u〉
σ (v, w). Otherwise, o〈`,u〉σ is not defined.

name σ illustration o
〈`,u〉
σ

Bump
`

u

Ê Ë
3

Dec
`

u

Ê

Ë

{
0 if u− ` ≤ ησ
1 otherwise

DecSeq `

u

Ê Ë 0

DecTer

`

u

Ê Ë

{
0 if u− ` ≤ ησ
2 otherwise

Dip
`

u Ê Ë 3

Gorge
`

u Ê Ë 1

Inc
`

u Ê

Ë

{
0 if u− ` ≤ ησ
1 otherwise

IncSeq
`

u

Ê Ë
0

IncTer

`

u

Ê Ë

{
0 if u− ` ≤ ησ
2 otherwise
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Inflexion `

u

Ê
Ë

2

Peak `

u

Ê Ë 1

Plain `

u Ê Ë
1

Plateau `

u

Ê Ë 1

PropPlain `

u Ê Ë
1

PropPlateau `

u

Ê Ë 1

Steady `

u

Ê Ë 1

SteadySeq `

u Ê
Ë 0

SDecSeq `

u

Ê Ë 0

SIncSeq `

u

Ê Ë 0

Summit `

u

Ê Ë 1

Valley `

u Ê Ë
1

Zigzag
`

u

Ê Ë

{
0 if u− ` ≤ ησ
1 otherwise

Table 3.54: Regular-expression short names σ and corresponding overlap between
two consecutive pattern occurrences Ê and Ë illustrated in red, i.e., • or ◦ (see Defini-
tion 13), where ησ stands for the height characteristics of the corresponding σ (see Def-
inition 8)
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3.3.6 Range
Definition 14. Consider a regular expression σ and a time series length n. The range
of σ wrt 〈n〉, denoted by φ〈n〉σ , is a function that maps an element of RΣ × N+ to N.
It is defined by φ〈n〉σ = min

v∈Lσ, |v|=n−1
ησ(v), where ησ(v) is the height of the word v.

If Lσ does not contain any word of length n− 1, then the value of φ〈n〉σ is undefined.

name σ 〈eσ, cσ〉 illustration φ
〈n〉
σ

Bump undefined
6

{
2 if n = ωσ + 1

undefined otherwise

Dec undefined
2

{
1 if n = ωσ + 1

undefined otherwise

DecSeq 〈0, 1〉
2 n > 2

{
1 if n = ωσ + 1

2 if n > ωσ + 1

DecTer 〈0, 0〉
n

2

Dip undefined
6

{
2 if n = ωσ + 1

undefined otherwise

Gorge 〈0, 1〉
3 n > 3

{
1 if n = ωσ + 1

2 if n > ωσ + 1

Inc undefined
2

{
1 if n = ωσ + 1

undefined otherwise

IncSeq 〈0, 1〉
2 n > 2

{
1 if n = ωσ + 1

2 if n > ωσ + 1

IncTer 〈0, 0〉
n

2

Inflexion 〈0, 0〉
n

1

Peak 〈0, 0〉
n

1

Plain 〈0, 0〉
n

1

Plateau 〈0, 0〉
n

1

PropPlain 〈0, 0〉
n

1

PropPlateau 〈0, 0〉
n

1

Steady undefined
2

{
0 if n = ωσ + 1

undefined otherwise
SteadySeq 〈0, 0〉

n
0

SDecSeq 〈1, 0〉
n

n− 1
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SIncSeq 〈1, 0〉
n

n− 1

Summit 〈0, 1〉
3 n > 3

{
1 if n = ωσ + 1

2 if n > ωσ + 1

Valley 〈0, 0〉
n

1

Zigzag 〈0, 0〉
n

1

Table 3.55: Regular-expression short names σ and corresponding range shown as
thick orange vertical line segments (see Definition 14); for a non-fixed-length regular
expression σ and for any n > ωσ+1, φ〈n〉σ = eσ ·(n−1−ησ)+cσ+ησ , where ωσ and ησ
respectively correspond to the size (see Definition 18) and the height (see Definition 8)
of the corresponding σ.
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3.3.7 Set-of-inducing-words
Definition 15. Consider a disjunction-capsuled regular expression σ. The (unique)
non-empty shortest word of Lσ is the inducing word of Lσ .

Definition 16. Consider a regular expression σ that is in the form of σ =
σ1| . . . |σt with t ≥ 1 , where every σi (with i ∈
[1, t]) is a disjunction-capsuled regular expression. The set of inducing words
of σ, denoted by Θσ , is a function that maps an element ofRΣ to P(Σ∗), where P(Σ∗)
is the power set of Σ∗. Each element v of Θσ is a word, called an inducing word of σ
such that all the following conditions are satisfied

(i) v is in {w1, . . . , wt}, where wi is the inducing word of σi.

(ii) No word in {w1, w2, . . . , wt} is a proper factor of v.

name σ regular expression Θσ

Bump ‘ >><>> ’ {‘ >><>> ’}
Dec ‘ > ’ {‘ > ’}
DecSeq ‘(> (> | =)∗)∗ > ’ {‘ > ’}
DecTer ‘ >= =∗ > ’ {‘ >=> ’}
Dip ‘ <<><< ’ {‘ <<><< ’}
Gorge ‘(> (> | =)∗)∗ >< ((< | =)∗ <)∗’ {‘ >< ’}
Inc ‘ < ’ {‘ < ’}
IncSeq ‘(< (< | =)∗)∗ < ’ {‘ < ’}
IncTer ‘ <= =∗ < ’ {‘ <=< ’}
Inflexion ‘ < (< | =)∗ > | > (> | =)∗ < ’ {‘ <> ’, ‘ >< ’}
Peak ‘ < (< | =)∗(> | =)∗ > ’ {‘ <> ’}
Plain ‘ > =∗ < ’ {‘ >< ’}
Plateau ‘ < =∗ > ’ {‘ <> ’}
PropPlain ‘ >= =∗ < ’ {‘ >=< ’}
PropPlateau ‘ <= =∗ > ’ {‘ <=> ’}
Steady ‘ = ’ {‘ = ’}
SteadySeq ‘ = =∗ ’ {‘ = ’}
SDecSeq ‘ > >∗ ’ {‘ > ’}
SIncSeq ‘ < <∗ ’ {‘ < ’}
Summit ‘(< (< | =)∗)∗ <> ((> | =)∗ >)∗’ {‘ <> ’}
Valley ‘ > (> | =)∗(< | =)∗ < ’ {‘ >< ’}
Zigzag ‘(<>)∗ <>< (> |ε) | (><)∗ ><> (< |ε)’ {‘ <>< ’, ‘ ><> ’}

Table 3.56: Regular-expression short names σ and corresponding inducing words
(see Definition 16)
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3.3.8 Shift
Definition 17. Consider a regular expression σ and an integer interval domain [`, u].
The shift of σ, denoted by δσ , is a function that maps an element of RΣ to N. It is
defined by δσ = min

v∈Lσ
min

t∈Ω
〈0,|v|〉
σ (v)

max
i∈[1+bσ,|t|−aσ]

|v| − ti, where Ω
〈0,|v|〉
σ (v) is the set of

supporting time series of v wrt [0, |v|], and |t| is the length of the time series t.

name σ νσ

Bump 2
Dec 1
DecSeq 1
DecTer 1
Dip 2
Gorge 1
Inc 1
IncSeq 1
IncTer 1
Inflexion 0
Peak 0
Plain 1
Plateau 0
PropPlain 1
PropPlateau 0
Steady 0
SteadySeq 0
SDecSeq 1
SIncSeq 1
Summit 0
Valley 1
Zigzag 1

Table 3.57: Regular-expression short names σ and corresponding shift of σ (see Defi-
nitions 17)
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3.3.9 Size
Definition 18. Consider a regular expression σ. The size of σ, denoted by ωσ , is a
function that maps an element ofRΣ to N+. It is defined by ωσ = min

v∈Lσ
|v|.

name σ regular expression ωσ

Bump ‘ >><>> ’ 5
Dec ‘ > ’ 1
DecSeq ‘(> (> | =)∗)∗ > ’ 1
DecTer ‘ >= =∗ > ’ 3
Dip ‘ <<><< ’ 5
Gorge ‘( > | > (> | =)∗ >)( < | < (< | =)∗ <)’ 2
Inc ‘ < ’ 1
IncSeq ‘(< (< | =)∗)∗ < ’ 1
IncTer ‘ <= =∗ < ’ 3
Inflexion ‘ < (< | =)∗ > | > (> | =)∗ < ’ 2
Peak ‘ < (< | =)∗(> | =)∗ > ’ 2
Plain ‘ > =∗ < ’ 2
Plateau ‘ < =∗ > ’ 2
PropPlain ‘ >= =∗ < ’ 3
PropPlateau ‘ <= =∗ > ’ 3
Steady ‘ = ’ 1
SteadySeq ‘ = =∗ ’ 1
SDecSeq ‘ > >∗ ’ 1
SIncSeq ‘ < <∗ ’ 1
Summit ‘( < | < (< | =)∗ <)( > | > (> | =)∗ >)’ 2
Valley ‘ > (> | =)∗(< | =)∗ < ’ 2
Zigzag ‘(<>)∗ <>< (> |ε) | (><)∗ ><> (< |ε)’ 3

Table 3.58: Regular-expression short names σ and corresponding size (see Defini-
tion 18); within each regular expression subparts corresponding to a smallest length
word are highlighted in yellow.
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3.3.10 Smallest-variation-of-maxima
Definition 19. Consider a regular expression σ and an integer interval domain [`, u].
The shift of a proper factor w in a word v in Lσ wrt 〈`, u〉, denoted by ν〈`,u〉σ (v, w, i),
is a function that maps an element ofRΣ×Z×Z×Σ∗×Σ∗×N to N. It is defined by

ν〈`,u〉σ (v, w, i) = min
t∈Ω

〈`,u〉
σ (v)

min
x∈twi

(max(t)− x),

where max(t) is the maximum value of a time series t, a supporting time series of v
wrt 〈`, u〉, and twi is a subseries of t corresponding to the ith extended σ-pattern whose
signature is w. If w is not a proper factor of v, or i is strictly greater than the number
of occurrences of w in v, then ν〈`,u〉σ (v, w, i) is undefined.

Definition 20. Consider a regular expression σ and an integer interval domain [`, u].
The smallest variation of maxima of superpositions of two words w and v in Lσ
wrt 〈`, u〉, denoted by δ〈`,u〉σ (v, w), is a function that maps an element of RΣ × Z ×
Z× Σ∗ × Σ∗ to N. It is defined by

δ〈`,u〉σ (v, w) =


νσ(z∗, v, 1)− νσ(z∗, w, 1), if v 6= w and Γ

〈`,u〉
σ (v, w) 6= ∅

νσ(z∗∗, v, 1)− νσ(z∗∗, w, 2), if v = w and Γ
〈`,u〉
σ (v, w) 6= ∅

0, if Γ
〈`,u〉
σ (v, w) = ∅

where the words z∗ and z∗∗ both belongs to Γ
〈`,u〉
σ (v, w), and the value

min
z∈Γ

〈`,u〉
σ (v,w)

|νσ(z, v, 1) − νσ(z, w, 1)| (respectively min
z∈Γ

〈`,u〉
σ (v,w)

|νσ(z, v, 1) −

νσ(z, w, 2)|) is reached when z is z∗ (respectively z∗∗).

Definition 21. Consider a regular expression σ and an integer interval domain [`, u].
The smallest variation of maxima of σ wrt 〈`, u〉, denoted by δ〈`,u〉σ , is a function that
maps an element ofRΣ × Z× Z to N. It is defined by

δ〈`,u〉σ =

{
δ
〈`,u〉
σ (v∗, w∗), if ∃v, w ∈ Lσ such that δ〈`,u〉σ (v, w) 6= 0

0, otherwise

where the words v∗ and w∗ both belong to Lσ and the value min
v,w∈Lσ

|δ〈`,u〉σ (v, w)|
is reached when v is v∗ and w is w∗.
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name σ illustration δ
〈`,u〉
σ

Bump
`

u

Ê Ë
0

Dec
`

u

Ê

Ë

{
0 if u− ` ≤ ησ
−1 otherwise

DecSeq `

u

Ê Ë 0

DecTer

`

u

Ê Ë

{
0 if u− ` ≤ ησ
−1 otherwise

Dip
`

u
Ê Ë 0

Gorge
`

u Ê Ë 0

Inc
`

u Ê

Ë

{
0 if u− ` ≤ ησ
1 otherwise

IncSeq
`

u

Ê Ë
0

IncTer

`

u

Ê Ë

{
0 if u− ` ≤ ησ
1 otherwise

Inflexion `

u Ê Ë
Ê Ë 0

Peak `

u

Ê Ë 0

Plain `

u Ê Ë
0

Plateau `

u

Ê Ë 0

PropPlain `

u Ê Ë
0

PropPlateau `

u

Ê Ë 0

Steady `

u

Ê Ë 0

SteadySeq `

u Ê
Ë Ê

Ë
0

SDecSeq `

u

Ê Ë 0

SIncSeq `

u

Ê Ë 0

Summit `

u

Ê Ë 0

Valley `

u Ê Ë
0

Zigzag
`

u

Ê Ë
0

Table 3.59: Regular-expression short names σ and corresponding smallest variation
of maxima (see Definition 21), where ησ stands for the height characteristics of the
corresponding σ (see Definition 8); maxima of two consecutive pattern occurrences Ê

and Ë are shown in red, i.e., • or ◦.
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POS_MAX_HEIGHT_DECREASING_TERRACE . . . . . . . . . . . . . 2092
POS_MAX_HEIGHT_INCREASING_TERRACE . . . . . . . . . . . . . . 2096
POS_MAX_HEIGHT_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . 2100
POS_MAX_HEIGHT_PLATEAU . . . . . . . . . . . . . . . . . . . . . . 2104
POS_MAX_HEIGHT_PROPER_PLAIN . . . . . . . . . . . . . . . . . . 2108
POS_MAX_HEIGHT_PROPER_PLATEAU . . . . . . . . . . . . . . . . . 2112
POS_MAX_HEIGHT_STEADY . . . . . . . . . . . . . . . . . . . . . . . 2116
POS_MAX_HEIGHT_STEADY_SEQUENCE . . . . . . . . . . . . . . . . 2120
POS_MAX_MAX_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . 2124
POS_MAX_MAX_DECREASING . . . . . . . . . . . . . . . . . . . . . . 2128
POS_MAX_MAX_DECREASING_SEQUENCE . . . . . . . . . . . . . . . 2132
POS_MAX_MAX_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . 2136
POS_MAX_MAX_INCREASING . . . . . . . . . . . . . . . . . . . . . . 2140
POS_MAX_MAX_INCREASING_SEQUENCE . . . . . . . . . . . . . . . 2144
POS_MAX_MAX_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . 2148
POS_MAX_MAX_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . 2152
POS_MAX_MAX_STRICTLY_DECREASING_SEQUENCE . . . . . . . . 2156
POS_MAX_MAX_STRICTLY_INCREASING_SEQUENCE . . . . . . . . 2160
POS_MAX_MAX_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . 2164
POS_MAX_MAX_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . 2168
POS_MAX_MIN_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . . 2172
POS_MAX_MIN_DECREASING . . . . . . . . . . . . . . . . . . . . . . 2176
POS_MAX_MIN_DECREASING_SEQUENCE . . . . . . . . . . . . . . . 2180
POS_MAX_MIN_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . 2184
POS_MAX_MIN_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . 2188
POS_MAX_MIN_INCREASING . . . . . . . . . . . . . . . . . . . . . . 2192
POS_MAX_MIN_INCREASING_SEQUENCE . . . . . . . . . . . . . . . 2196
POS_MAX_MIN_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . 2200
POS_MAX_MIN_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . 2204
POS_MAX_MIN_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . 2208
POS_MAX_MIN_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . . 2212
POS_MAX_MIN_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . 2216
POS_MAX_SURF_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . 2220
POS_MAX_SURF_DECREASING . . . . . . . . . . . . . . . . . . . . . 2224
POS_MAX_SURF_DECREASING_SEQUENCE . . . . . . . . . . . . . . 2228
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POS_MAX_SURF_DECREASING_TERRACE . . . . . . . . . . . . . . . 2232
POS_MAX_SURF_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . 2236
POS_MAX_SURF_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . 2240
POS_MAX_SURF_INCREASING . . . . . . . . . . . . . . . . . . . . . . 2244
POS_MAX_SURF_INCREASING_SEQUENCE . . . . . . . . . . . . . . . 2248
POS_MAX_SURF_INCREASING_TERRACE . . . . . . . . . . . . . . . 2252
POS_MAX_SURF_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . 2256
POS_MAX_SURF_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . 2260
POS_MAX_SURF_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . 2264
POS_MAX_SURF_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . 2268
POS_MAX_SURF_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . . 2272
POS_MAX_SURF_PROPER_PLATEAU . . . . . . . . . . . . . . . . . . 2276
POS_MAX_SURF_STEADY . . . . . . . . . . . . . . . . . . . . . . . . 2280
POS_MAX_SURF_STEADY_SEQUENCE . . . . . . . . . . . . . . . . . 2284
POS_MAX_SURF_STRICTLY_DECREASING_SEQUENCE . . . . . . . . 2288
POS_MAX_SURF_STRICTLY_INCREASING_SEQUENCE . . . . . . . . 2292
POS_MAX_SURF_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . 2296
POS_MAX_SURF_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . 2300
POS_MAX_SURF_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . 2304
POS_MAX_WIDTH_DECREASING_SEQUENCE . . . . . . . . . . . . . 2308
POS_MAX_WIDTH_DECREASING_TERRACE . . . . . . . . . . . . . . 2312
POS_MAX_WIDTH_GORGE . . . . . . . . . . . . . . . . . . . . . . . . 2316
POS_MAX_WIDTH_INCREASING_SEQUENCE . . . . . . . . . . . . . . 2320
POS_MAX_WIDTH_INCREASING_TERRACE . . . . . . . . . . . . . . 2324
POS_MAX_WIDTH_INFLEXION . . . . . . . . . . . . . . . . . . . . . 2328
POS_MAX_WIDTH_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . 2332
POS_MAX_WIDTH_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . 2336
POS_MAX_WIDTH_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . 2340
POS_MAX_WIDTH_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . 2344
POS_MAX_WIDTH_PROPER_PLATEAU . . . . . . . . . . . . . . . . . 2348
POS_MAX_WIDTH_STEADY_SEQUENCE . . . . . . . . . . . . . . . . 2352
POS_MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE . . . . . . . 2356
POS_MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE . . . . . . . 2360
POS_MAX_WIDTH_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . 2364
POS_MAX_WIDTH_VALLEY . . . . . . . . . . . . . . . . . . . . . . . 2368
POS_MAX_WIDTH_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . 2372
POS_MIN_HEIGHT_DECREASING_TERRACE . . . . . . . . . . . . . . 2376
POS_MIN_HEIGHT_INCREASING_TERRACE . . . . . . . . . . . . . . 2380
POS_MIN_HEIGHT_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . 2384
POS_MIN_HEIGHT_PLATEAU . . . . . . . . . . . . . . . . . . . . . . 2388
POS_MIN_HEIGHT_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . 2392
POS_MIN_HEIGHT_PROPER_PLATEAU . . . . . . . . . . . . . . . . . 2396
POS_MIN_HEIGHT_STEADY . . . . . . . . . . . . . . . . . . . . . . . 2400
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POS_MIN_HEIGHT_STEADY_SEQUENCE . . . . . . . . . . . . . . . . 2404
POS_MIN_MAX_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . . 2408
POS_MIN_MAX_DECREASING . . . . . . . . . . . . . . . . . . . . . . 2412
POS_MIN_MAX_DECREASING_SEQUENCE . . . . . . . . . . . . . . . 2416
POS_MIN_MAX_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . 2420
POS_MIN_MAX_INCREASING . . . . . . . . . . . . . . . . . . . . . . 2424
POS_MIN_MAX_INCREASING_SEQUENCE . . . . . . . . . . . . . . . 2428
POS_MIN_MAX_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . 2432
POS_MIN_MAX_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . 2436
POS_MIN_MAX_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . 2440
POS_MIN_MAX_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . 2444
POS_MIN_MAX_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . . 2448
POS_MIN_MAX_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . 2452
POS_MIN_MIN_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . . 2456
POS_MIN_MIN_DECREASING . . . . . . . . . . . . . . . . . . . . . . 2460
POS_MIN_MIN_DECREASING_SEQUENCE . . . . . . . . . . . . . . . 2464
POS_MIN_MIN_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . . 2468
POS_MIN_MIN_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . . 2472
POS_MIN_MIN_INCREASING . . . . . . . . . . . . . . . . . . . . . . . 2476
POS_MIN_MIN_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . 2480
POS_MIN_MIN_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . . 2484
POS_MIN_MIN_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . 2488
POS_MIN_MIN_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . 2492
POS_MIN_MIN_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . . 2496
POS_MIN_MIN_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . 2500
POS_MIN_SURF_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . 2504
POS_MIN_SURF_DECREASING . . . . . . . . . . . . . . . . . . . . . . 2508
POS_MIN_SURF_DECREASING_SEQUENCE . . . . . . . . . . . . . . . 2512
POS_MIN_SURF_DECREASING_TERRACE . . . . . . . . . . . . . . . 2516
POS_MIN_SURF_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . 2520
POS_MIN_SURF_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . 2524
POS_MIN_SURF_INCREASING . . . . . . . . . . . . . . . . . . . . . . 2528
POS_MIN_SURF_INCREASING_SEQUENCE . . . . . . . . . . . . . . . 2532
POS_MIN_SURF_INCREASING_TERRACE . . . . . . . . . . . . . . . . 2536
POS_MIN_SURF_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . 2540
POS_MIN_SURF_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . 2544
POS_MIN_SURF_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . . 2548
POS_MIN_SURF_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . 2552
POS_MIN_SURF_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . . 2556
POS_MIN_SURF_PROPER_PLATEAU . . . . . . . . . . . . . . . . . . . 2560
POS_MIN_SURF_STEADY . . . . . . . . . . . . . . . . . . . . . . . . . 2564
POS_MIN_SURF_STEADY_SEQUENCE . . . . . . . . . . . . . . . . . . 2568
POS_MIN_SURF_STRICTLY_DECREASING_SEQUENCE . . . . . . . . 2572
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POS_MIN_SURF_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . 2576
POS_MIN_SURF_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . . 2580
POS_MIN_SURF_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . . 2584
POS_MIN_SURF_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . 2588
POS_MIN_WIDTH_DECREASING_SEQUENCE . . . . . . . . . . . . . . 2592
POS_MIN_WIDTH_DECREASING_TERRACE . . . . . . . . . . . . . . 2596
POS_MIN_WIDTH_GORGE . . . . . . . . . . . . . . . . . . . . . . . . 2600
POS_MIN_WIDTH_INCREASING_SEQUENCE . . . . . . . . . . . . . . 2604
POS_MIN_WIDTH_INCREASING_TERRACE . . . . . . . . . . . . . . . 2608
POS_MIN_WIDTH_INFLEXION . . . . . . . . . . . . . . . . . . . . . . 2612
POS_MIN_WIDTH_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . 2616
POS_MIN_WIDTH_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . 2620
POS_MIN_WIDTH_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . 2624
POS_MIN_WIDTH_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . 2628
POS_MIN_WIDTH_PROPER_PLATEAU . . . . . . . . . . . . . . . . . . 2632
POS_MIN_WIDTH_STEADY_SEQUENCE . . . . . . . . . . . . . . . . . 2636
POS_MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE . . . . . . . 2640
POS_MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE . . . . . . . 2644
POS_MIN_WIDTH_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . 2648
POS_MIN_WIDTH_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . 2652
POS_MIN_WIDTH_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . 2656
SUM_HEIGHT_DECREASING_TERRACE . . . . . . . . . . . . . . . . . 2660
SUM_HEIGHT_INCREASING_TERRACE . . . . . . . . . . . . . . . . . 2666
SUM_HEIGHT_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . 2672
SUM_HEIGHT_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . . 2676
SUM_HEIGHT_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . . . 2680
SUM_HEIGHT_PROPER_PLATEAU . . . . . . . . . . . . . . . . . . . . 2684
SUM_HEIGHT_STEADY . . . . . . . . . . . . . . . . . . . . . . . . . . 2688
SUM_HEIGHT_STEADY_SEQUENCE . . . . . . . . . . . . . . . . . . . 2692
SUM_MAX_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . . . . 2696
SUM_MAX_DECREASING . . . . . . . . . . . . . . . . . . . . . . . . . 2700
SUM_MAX_DECREASING_SEQUENCE . . . . . . . . . . . . . . . . . . 2706
SUM_MAX_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . . . . 2710
SUM_MAX_INCREASING . . . . . . . . . . . . . . . . . . . . . . . . . 2714
SUM_MAX_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . . . 2720
SUM_MAX_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . . . . 2724
SUM_MAX_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2728
SUM_MAX_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . . . 2732
SUM_MAX_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . . . . 2736
SUM_MAX_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2740
SUM_MAX_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2746
SUM_MIN_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . . . . . 2754
SUM_MIN_DECREASING . . . . . . . . . . . . . . . . . . . . . . . . . 2758
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SUM_MIN_DECREASING_SEQUENCE . . . . . . . . . . . . . . . . . . 2764
SUM_MIN_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . . . . 2768
SUM_MIN_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2772
SUM_MIN_INCREASING . . . . . . . . . . . . . . . . . . . . . . . . . 2778
SUM_MIN_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . . . 2784
SUM_MIN_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . . . . 2788
SUM_MIN_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . . . . 2792
SUM_MIN_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . . . . 2796
SUM_MIN_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2800
SUM_MIN_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2804
SUM_RANGE_DECREASING . . . . . . . . . . . . . . . . . . . . . . . 2812
SUM_RANGE_DECREASING_SEQUENCE . . . . . . . . . . . . . . . . 2816
SUM_RANGE_INCREASING . . . . . . . . . . . . . . . . . . . . . . . . 2820
SUM_RANGE_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . . 2824
SUM_RANGE_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . . 2828
SUM_RANGE_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . . 2832
SUM_SURF_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . . . . 2836
SUM_SURF_DECREASING . . . . . . . . . . . . . . . . . . . . . . . . 2840
SUM_SURF_DECREASING_SEQUENCE . . . . . . . . . . . . . . . . . 2846
SUM_SURF_DECREASING_TERRACE . . . . . . . . . . . . . . . . . . 2850
SUM_SURF_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . . . . 2854
SUM_SURF_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2858
SUM_SURF_INCREASING . . . . . . . . . . . . . . . . . . . . . . . . . 2864
SUM_SURF_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . . . 2870
SUM_SURF_INCREASING_TERRACE . . . . . . . . . . . . . . . . . . . 2874
SUM_SURF_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . . . . 2878
SUM_SURF_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2882
SUM_SURF_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2886
SUM_SURF_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . . . . 2890
SUM_SURF_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . . . . . 2894
SUM_SURF_PROPER_PLATEAU . . . . . . . . . . . . . . . . . . . . . 2898
SUM_SURF_STEADY . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2902
SUM_SURF_STEADY_SEQUENCE . . . . . . . . . . . . . . . . . . . . . 2906
SUM_SURF_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . . . 2910
SUM_SURF_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . . . 2914
SUM_SURF_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . . . . 2918
SUM_SURF_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . . . . 2924
SUM_SURF_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2928
SUM_WIDTH_DECREASING_SEQUENCE . . . . . . . . . . . . . . . . 2936
SUM_WIDTH_DECREASING_TERRACE . . . . . . . . . . . . . . . . . 2942
SUM_WIDTH_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . . . 2948
SUM_WIDTH_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . . 2956
SUM_WIDTH_INCREASING_TERRACE . . . . . . . . . . . . . . . . . 2962
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SUM_WIDTH_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . . . 2968
SUM_WIDTH_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2974
SUM_WIDTH_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . 2980
SUM_WIDTH_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . . . 2986
SUM_WIDTH_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . . . . 2992
SUM_WIDTH_PROPER_PLATEAU . . . . . . . . . . . . . . . . . . . . 2998
SUM_WIDTH_STEADY_SEQUENCE . . . . . . . . . . . . . . . . . . . 3004
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . . 3010
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . . 3016
SUM_WIDTH_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . . . 3022
SUM_WIDTH_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . . . 3030
SUM_WIDTH_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . . . 3036
SURF_BUMP_ON_DECREASING_SEQUENCE . . . . . . . . . . . . . . 3046
SURF_DECREASING . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3050
SURF_DECREASING_SEQUENCE . . . . . . . . . . . . . . . . . . . . . 3054
SURF_DECREASING_TERRACE . . . . . . . . . . . . . . . . . . . . . 3058
SURF_DIP_ON_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . 3062
SURF_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3066
SURF_INCREASING . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3070
SURF_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . . . . . . 3074
SURF_INCREASING_TERRACE . . . . . . . . . . . . . . . . . . . . . . 3078
SURF_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3082
SURF_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3086
SURF_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3090
SURF_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3094
SURF_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . . 3098
SURF_PROPER_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . . 3102
SURF_STEADY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3106
SURF_STEADY_SEQUENCE . . . . . . . . . . . . . . . . . . . . . . . . 3110
SURF_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . . . . . . 3114
SURF_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . . . . . . . 3118
SURF_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3122
SURF_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3126
SURF_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3130
WIDTH_DECREASING_SEQUENCE . . . . . . . . . . . . . . . . . . . . 3134
WIDTH_DECREASING_TERRACE . . . . . . . . . . . . . . . . . . . . 3138
WIDTH_GORGE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3142
WIDTH_INCREASING_SEQUENCE . . . . . . . . . . . . . . . . . . . . 3146
WIDTH_INCREASING_TERRACE . . . . . . . . . . . . . . . . . . . . . 3150
WIDTH_INFLEXION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3154
WIDTH_PEAK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3158
WIDTH_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3162
WIDTH_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3166
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WIDTH_PROPER_PLAIN . . . . . . . . . . . . . . . . . . . . . . . . . 3170
WIDTH_PROPER_PLATEAU . . . . . . . . . . . . . . . . . . . . . . . . 3174
WIDTH_STEADY_SEQUENCE . . . . . . . . . . . . . . . . . . . . . . . 3178
WIDTH_STRICTLY_DECREASING_SEQUENCE . . . . . . . . . . . . . 3182
WIDTH_STRICTLY_INCREASING_SEQUENCE . . . . . . . . . . . . . 3186
WIDTH_SUMMIT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3190
WIDTH_VALLEY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3194
WIDTH_ZIGZAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3198
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ALL_EQUAL_HEIGHT_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint ALL_EQUAL_HEIGHT_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREASING_TERRACE

pattern in the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (〈6, 3, 3, 1, 5, 4, 3, 3, 2, 4, 4, 5, 3, 3, 1, 1〉)

Figure 4.1 provides an example where the ALL_EQUAL_HEIGHT_DECREASING_TERRACE

([6, 3, 3, 1, 5, 4, 3, 3, 2, 4, 4, 5, 3, 3, 1, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_height_decreasing_terrace,['20141203']).

ctr_origin(all_equal_height_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(all_equal_height_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_height_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(all_equal_height_decreasing_terrace,all_equal_height_decreasing_terrace([[var-6],[var-3],[var-3],[var-1],[var-5],[var-4],[var-3],[var-3],[var-2],[var-4],[var-4],[var-5],[var-3],[var-3],[var-1],[var-1]])).


ctr_key_words(all_equal_height_decreasing_terrace,[]).

ctr_eval(all_equal_height_decreasing_terrace, [checker(all_equal_height_decreasing_terrace_c),
    automaton(all_equal_height_decreasing_terrace_a),
    automaton_with_signature(all_equal_height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_height_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_height_decreasing_terrace_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_height_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).
all_equal_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(all_equal_height_decreasing_terrace, all_equal_height_decreasing_terrace_a, pair_signature(2,signature)).

all_equal_height_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        all_equal_height_decreasing_terrace_a(Flag,VARIABLES,Default).

all_equal_height_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_height_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

all_equal_height_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))])),
        arc(t,LT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1: Illustrating the ALL_EQUAL_HEIGHT_DECREASING_TERRACE constraint
of the Example slot
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Automaton Figure 4.2 depicts the automaton associated with the constraint
ALL_EQUAL_HEIGHT_DECREASING_TERRACE.

≤ s





C ← X
D ← +∞
F ← X
R← 1





> r= t

R ∧ (F = C)

≤

>

>

=
{D ← min(D, VARi)}

<

=
{D ← min(D, VARi)}

>



C ← min(D, VARi)
D ← +∞
F ← min(D, VARi)
R← R ∧ (F = min(D, VARi))





<

{D
←

+∞
}

Figure 4.2: Automaton for the ALL_EQUAL_HEIGHT_DECREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_HEIGHT_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint ALL_EQUAL_HEIGHT_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING_TERRACE

pattern in the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (〈1, 4, 4, 6, 2, 3, 4, 4, 5, 3, 3, 2, 4, 4, 6, 6〉)

Figure 4.3 provides an example where the ALL_EQUAL_HEIGHT_INCREASING_TERRACE

([1, 4, 4, 6, 2, 3, 4, 4, 5, 3, 3, 2, 4, 4, 6, 6]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_height_increasing_terrace,['20141203']).

ctr_origin(all_equal_height_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(all_equal_height_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_height_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(all_equal_height_increasing_terrace,all_equal_height_increasing_terrace([[var-1],[var-4],[var-4],[var-6],[var-2],[var-3],[var-4],[var-4],[var-5],[var-3],[var-3],[var-2],[var-4],[var-4],[var-6],[var-6]])).


ctr_key_words(all_equal_height_increasing_terrace,[]).

ctr_eval(all_equal_height_increasing_terrace, [checker(all_equal_height_increasing_terrace_c),
    automaton(all_equal_height_increasing_terrace_a),
    automaton_with_signature(all_equal_height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_height_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_height_increasing_terrace_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_height_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_increasing_terrace_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).
all_equal_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(all_equal_height_increasing_terrace, all_equal_height_increasing_terrace_a, pair_signature(2,signature)).

all_equal_height_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        all_equal_height_increasing_terrace_a(Flag,VARIABLES,Default).

all_equal_height_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_height_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

all_equal_height_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))])),
        arc(t,GT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.3: Illustrating the ALL_EQUAL_HEIGHT_INCREASING_TERRACE constraint
of the Example slot
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Automaton Figure 4.4 depicts the automaton associated with the constraint
ALL_EQUAL_HEIGHT_INCREASING_TERRACE.
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{D
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Figure 4.4: Automaton for the ALL_EQUAL_HEIGHT_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_HEIGHT_PLAIN

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint ALL_EQUAL_HEIGHT_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PLAIN pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example (〈1, 6, 3, 3, 7, 6, 6, 3, 3, 5, 5, 4, 3, 3, 6, 3〉)

Figure 4.5 provides an example where the ALL_EQUAL_HEIGHT_PLAIN

([1, 6, 3, 3, 7, 6, 6, 3, 3, 5, 5, 4, 3, 3, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_height_plain,['20141203']).

ctr_origin(all_equal_height_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(all_equal_height_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_height_plain,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_height_plain,all_equal_height_plain([[var-1],[var-6],[var-3],[var-3],[var-7],[var-6],[var-6],[var-3],[var-3],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-3]])).


ctr_key_words(all_equal_height_plain,[]).

ctr_eval(all_equal_height_plain, [checker(all_equal_height_plain_c),
    automaton(all_equal_height_plain_a),
    automaton_with_signature(all_equal_height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_height_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_height_plain_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_height_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_height_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_height_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
all_equal_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_plain_c([Xj|Xs], Default, r, C, 1000000, F, R).
all_equal_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_height_plain, all_equal_height_plain_a, pair_signature(2,signature)).

all_equal_height_plain_a(Flag,VARIABLES):-
        Default = na,
        all_equal_height_plain_a(Flag,VARIABLES,Default).

all_equal_height_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_height_plain_a_s(Flag,VARIABLES,Default,Signature).

all_equal_height_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))])),
        arc(t,GT,r,([C, 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.5: Illustrating the ALL_EQUAL_HEIGHT_PLAIN constraint of the Example
slot
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Automaton Figure 4.6 depicts the automaton associated with the constraint
ALL_EQUAL_HEIGHT_PLAIN.
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Figure 4.6: Automaton for the ALL_EQUAL_HEIGHT_PLAIN constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_HEIGHT_PLATEAU

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint ALL_EQUAL_HEIGHT_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PLATEAU pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example (〈7, 2, 5, 5, 1, 2, 2, 5, 5, 3, 3, 4, 5, 5, 2, 5〉)

Figure 4.7 provides an example where the ALL_EQUAL_HEIGHT_PLATEAU

([7, 2, 5, 5, 1, 2, 2, 5, 5, 3, 3, 4, 5, 5, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_height_plateau,['20141203']).

ctr_origin(all_equal_height_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(all_equal_height_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_height_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_height_plateau,all_equal_height_plateau([[var-7],[var-2],[var-5],[var-5],[var-1],[var-2],[var-2],[var-5],[var-5],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-5]])).


ctr_key_words(all_equal_height_plateau,[]).

ctr_eval(all_equal_height_plateau, [checker(all_equal_height_plateau_c),
    automaton(all_equal_height_plateau_a),
    automaton_with_signature(all_equal_height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_height_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_height_plateau_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_height_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_height_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
all_equal_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_plateau_c([Xj|Xs], Default, r, C, 1000000, F, R).
all_equal_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_height_plateau, all_equal_height_plateau_a, pair_signature(2,signature)).

all_equal_height_plateau_a(Flag,VARIABLES):-
        Default = na,
        all_equal_height_plateau_a(Flag,VARIABLES,Default).

all_equal_height_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_height_plateau_a_s(Flag,VARIABLES,Default,Signature).

all_equal_height_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))])),
        arc(t,LT,r,([C, 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.7: Illustrating the ALL_EQUAL_HEIGHT_PLATEAU constraint of the Exam-
ple slot
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Automaton Figure 4.8 depicts the automaton associated with the constraint
ALL_EQUAL_HEIGHT_PLATEAU.
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Figure 4.8: Automaton for the ALL_EQUAL_HEIGHT_PLATEAU constraint obtained
by applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_HEIGHT_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint ALL_EQUAL_HEIGHT_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PROPER_PLAIN pattern
in the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example (〈2, 7, 3, 3, 6, 6, 3, 7, 3, 3, 5, 6, 5, 3, 3, 5〉)

Figure 4.9 provides an example where the ALL_EQUAL_HEIGHT_PROPER_PLAIN

([2, 7, 3, 3, 6, 6, 3, 7, 3, 3, 5, 6, 5, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_height_proper_plain,['20141203']).

ctr_origin(all_equal_height_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(all_equal_height_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_height_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_height_proper_plain,all_equal_height_proper_plain([[var-2],[var-7],[var-3],[var-3],[var-6],[var-6],[var-3],[var-7],[var-3],[var-3],[var-5],[var-6],[var-5],[var-3],[var-3],[var-5]])).


ctr_key_words(all_equal_height_proper_plain,[]).

ctr_eval(all_equal_height_proper_plain, [checker(all_equal_height_proper_plain_c),
    automaton(all_equal_height_proper_plain_a),
    automaton_with_signature(all_equal_height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_height_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_height_proper_plain_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_height_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_height_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, F, R).
all_equal_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_proper_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_height_proper_plain, all_equal_height_proper_plain_a, pair_signature(2,signature)).

all_equal_height_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        all_equal_height_proper_plain_a(Flag,VARIABLES,Default).

all_equal_height_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_height_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

all_equal_height_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,r,([C, 1000000, F, R])),
        arc(t,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.9: Illustrating the ALL_EQUAL_HEIGHT_PROPER_PLAIN constraint of the
Example slot
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Automaton Figure 4.10 depicts the automaton associated with the constraint
ALL_EQUAL_HEIGHT_PROPER_PLAIN.

≤ s





C ← X
D ← +∞
F ← X
R← 1





> r= t

R ∧ (F = C) ≤

>

>

=
{D ← min(D, VARi)}

<

=
{D ← min(D, VARi)} >

{D ← +∞}

<




C
←

m
in
(D

, V
ARi

)

D
←

+∞

F
←

m
in
(D

, V
ARi

)

R
←

R
∧ (

F
=

m
in
(D

, V
ARi

))




Figure 4.10: Automaton for the ALL_EQUAL_HEIGHT_PROPER_PLAIN constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the PROPER_PLAIN
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_HEIGHT_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint ALL_EQUAL_HEIGHT_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PROPER_PLATEAU pat-
tern in the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example (〈7, 1, 5, 5, 2, 2, 5, 1, 5, 5, 3, 2, 3, 5, 5, 3〉)

Figure 4.11 provides an example where the ALL_EQUAL_HEIGHT_PROPER_PLATEAU

([7, 1, 5, 5, 2, 2, 5, 1, 5, 5, 3, 2, 3, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_height_proper_plateau,['20141203']).

ctr_origin(all_equal_height_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(all_equal_height_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_height_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_height_proper_plateau,all_equal_height_proper_plateau([[var-7],[var-1],[var-5],[var-5],[var-2],[var-2],[var-5],[var-1],[var-5],[var-5],[var-3],[var-2],[var-3],[var-5],[var-5],[var-3]])).


ctr_key_words(all_equal_height_proper_plateau,[]).

ctr_eval(all_equal_height_proper_plateau, [checker(all_equal_height_proper_plateau_c),
    automaton(all_equal_height_proper_plateau_a),
    automaton_with_signature(all_equal_height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_height_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_height_proper_plateau_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_height_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_height_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_height_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, F, R).
all_equal_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_proper_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_height_proper_plateau, all_equal_height_proper_plateau_a, pair_signature(2,signature)).

all_equal_height_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        all_equal_height_proper_plateau_a(Flag,VARIABLES,Default).

all_equal_height_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_height_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

all_equal_height_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([C, 1000000, F, R])),
        arc(t,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.11: Illustrating the ALL_EQUAL_HEIGHT_PROPER_PLATEAU constraint of
the Example slot
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Automaton Figure 4.12 depicts the automaton associated with the constraint
ALL_EQUAL_HEIGHT_PROPER_PLATEAU.
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Figure 4.12: Automaton for the ALL_EQUAL_HEIGHT_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_HEIGHT_STEADY

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint ALL_EQUAL_HEIGHT_STEADY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the STEADY pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example (〈4, 4, 4, 2, 6, 4, 4, 4, 4, 3, 2, 1, 4, 4, 3, 4〉)

Figure 4.13 provides an example where the ALL_EQUAL_HEIGHT_STEADY

([4, 4, 4, 2, 6, 4, 4, 4, 4, 3, 2, 1, 4, 4, 3, 4]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_height_steady,['20141203']).

ctr_origin(all_equal_height_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(all_equal_height_steady,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_height_steady,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_height_steady,[size('VARIABLES')>1]).


ctr_example(all_equal_height_steady,all_equal_height_steady([[var-4],[var-4],[var-4],[var-2],[var-6],[var-4],[var-4],[var-4],[var-4],[var-3],[var-2],[var-1],[var-4],[var-4],[var-3],[var-4]])).


ctr_key_words(all_equal_height_steady,[]).

ctr_eval(all_equal_height_steady, [checker(all_equal_height_steady_c),
    automaton(all_equal_height_steady_a),
    automaton_with_signature(all_equal_height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_height_steady_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_height_steady_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_height_steady_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_height_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        all_equal_height_steady_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F is min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_height_steady_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_height_steady, all_equal_height_steady_a, pair_signature(2,signature)).

all_equal_height_steady_a(Flag,VARIABLES):-
        Default = na,
        all_equal_height_steady_a(Flag,VARIABLES,Default).

all_equal_height_steady_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_height_steady_a_s(Flag,VARIABLES,Default,Signature).

all_equal_height_steady_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #= min(min(D, Xi), Xj))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_height_steady.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Automaton Figure 4.14 depicts the automaton associated with the constraint
ALL_EQUAL_HEIGHT_STEADY.

R s





C ← X
D ← +∞
F ← X
R← 1





R ∧ (F = C)

≷

=



C ← min(min(D, VARi), VARi+1)
D ← +∞
F ← min(min(D, VARi), VARi+1)
R← R ∧ (F = min(min(D, VARi), VARi+1))





Figure 4.14: Automaton for the ALL_EQUAL_HEIGHT_STEADY constraint obtained
by applying decoration Table 3.38 to the seed transducer of the STEADY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_HEIGHT_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint ALL_EQUAL_HEIGHT_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the STEADY_SEQUENCE

pattern in the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example (〈4, 3, 5, 5, 5, 3, 1, 5, 5, 6, 5, 5, 5, 5, 3, 5〉)

Figure 4.15 provides an example where the ALL_EQUAL_HEIGHT_STEADY_SEQUENCE

([4, 3, 5, 5, 5, 3, 1, 5, 5, 6, 5, 5, 5, 5, 3, 5]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_height_steady_sequence,['20141203']).

ctr_origin(all_equal_height_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(all_equal_height_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_height_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_height_steady_sequence,[size('VARIABLES')>1]).


ctr_example(all_equal_height_steady_sequence,all_equal_height_steady_sequence([[var-4],[var-3],[var-5],[var-5],[var-5],[var-3],[var-1],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-5],[var-3],[var-5]])).


ctr_key_words(all_equal_height_steady_sequence,[]).

ctr_eval(all_equal_height_steady_sequence, [checker(all_equal_height_steady_sequence_c),
    automaton(all_equal_height_steady_sequence_a),
    automaton_with_signature(all_equal_height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_height_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_height_steady_sequence_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_height_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        all_equal_height_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        all_equal_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
all_equal_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_height_steady_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
all_equal_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(C,min(D,Xj)),
        all_equal_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).

ctr_automaton_signature(all_equal_height_steady_sequence, all_equal_height_steady_sequence_a, pair_signature(2,signature)).

all_equal_height_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_height_steady_sequence_a(Flag,VARIABLES,Default).

all_equal_height_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_height_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_height_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(r,LT,s,([C, 1000000, C, R #/\ (F #= C)])),
        arc(r,GT,s,([C, 1000000, C, R #/\ (F #= C)])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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the Example slot
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Automaton Figure 4.16 depicts the automaton associated with the constraint
ALL_EQUAL_HEIGHT_STEADY_SEQUENCE.

≷ s





C ← X
D ← +∞
F ← X
R← 1





= r
R
∧

(F
=

C
)

≷

={
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≷




D ← +∞
F ← C
R← R ∧ (F = C)





={
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.16: Automaton for the ALL_EQUAL_HEIGHT_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MAX_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are all the same.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example (〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 6, 5, 4, 4〉)

Figure 4.17 provides an example where the ALL_EQUAL_MAX_BUMP_ON_DECREASING_SEQUENCE

([7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 6, 5, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(all_equal_max_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_max_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(all_equal_max_bump_on_decreasing_sequence,all_equal_max_bump_on_decreasing_sequence([[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-6],[var-5],[var-4],[var-4]])).


ctr_key_words(all_equal_max_bump_on_decreasing_sequence,[]).

ctr_eval(all_equal_max_bump_on_decreasing_sequence, [checker(all_equal_max_bump_on_decreasing_sequence_c),
    automaton(all_equal_max_bump_on_decreasing_sequence_a),
    automaton_with_signature(all_equal_max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_bump_on_decreasing_sequence_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
all_equal_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F is max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(all_equal_max_bump_on_decreasing_sequence, all_equal_max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_max_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_max_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, max(D, Xi), F, R])),
        arc(u,LT,s,([C, -1000000, F, R])),
        arc(u,EQ,s,([C, -1000000, F, R])),
        arc(u,GT,v,([C, max(D, Xi), F, R])),
        arc(v,LT,s,([C, -1000000, F, R])),
        arc(v,EQ,s,([C, -1000000, F, R])),
        arc(v,GT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #= max(D, Xi))]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.17: Illustrating the ALL_EQUAL_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.18 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_BUMP_ON_DECREASING_SEQUENCE.
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Figure 4.18: Automaton for the ALL_EQUAL_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_DECREASING

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint ALL_EQUAL_MAX_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the DECREASING pattern in
the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (〈1, 6, 6, 1, 1, 4, 6, 6, 4, 4, 4, 5, 5, 6, 1, 5〉)

Figure 4.19 provides an example where the ALL_EQUAL_MAX_DECREASING

([1, 6, 6, 1, 1, 4, 6, 6, 4, 4, 4, 5, 5, 6, 1, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_decreasing,['20141203']).

ctr_origin(all_equal_max_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(all_equal_max_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_decreasing,all_equal_max_decreasing([[var-1],[var-6],[var-6],[var-1],[var-1],[var-4],[var-6],[var-6],[var-4],[var-4],[var-4],[var-5],[var-5],[var-6],[var-1],[var-5]])).


ctr_key_words(all_equal_max_decreasing,[]).

ctr_eval(all_equal_max_decreasing, [checker(all_equal_max_decreasing_c),
    automaton(all_equal_max_decreasing_a),
    automaton_with_signature(all_equal_max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_decreasing_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        B1000 is max(max(D,Xi),Xj),
        (   F is max(max(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_max_decreasing_c([Xj|Xs], Default, s, A1000, -1000000, B1000, C1000).
all_equal_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_max_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(all_equal_max_decreasing, all_equal_max_decreasing_a, pair_signature(2,signature)).

all_equal_max_decreasing_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_decreasing_a(Flag,VARIABLES,Default).

all_equal_max_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_decreasing_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(max(D, Xi), Xj), -1000000, max(max(D, Xi), Xj), R #/\ (F #= max(max(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Example
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Figure 4.19: Illustrating the ALL_EQUAL_MAX_DECREASING constraint of the Ex-
ample slot
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Automaton Figure 4.20 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_DECREASING.
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Figure 4.20: Automaton for the ALL_EQUAL_MAX_DECREASING constraint obtained
by applying decoration Table 3.38 to the seed transducer of the DECREASING pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MAX_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are all
the same.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (〈1, 6, 6, 1, 1, 4, 6, 6, 4, 4, 2, 1, 3, 6, 1, 5〉)

Figure 4.21 provides an example where the ALL_EQUAL_MAX_DECREASING_SEQUENCE

([1, 6, 6, 1, 1, 4, 6, 6, 4, 4, 2, 1, 3, 6, 1, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_decreasing_sequence,['20141203']).

ctr_origin(all_equal_max_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_max_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_decreasing_sequence,all_equal_max_decreasing_sequence([[var-1],[var-6],[var-6],[var-1],[var-1],[var-4],[var-6],[var-6],[var-4],[var-4],[var-2],[var-1],[var-3],[var-6],[var-1],[var-5]])).


ctr_key_words(all_equal_max_decreasing_sequence,[]).

ctr_eval(all_equal_max_decreasing_sequence, [checker(all_equal_max_decreasing_sequence_c),
    automaton(all_equal_max_decreasing_sequence_a),
    automaton_with_signature(all_equal_max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_decreasing_sequence_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        all_equal_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
all_equal_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        all_equal_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
all_equal_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        all_equal_max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).

ctr_automaton_signature(all_equal_max_decreasing_sequence, all_equal_max_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_max_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_max_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, F, R])),
        arc(t,EQ,t,([C, max(D, Xj), F, R])),
        arc(t,LT,s,([C, -1000000, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.21: Illustrating the ALL_EQUAL_MAX_DECREASING_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.22 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_DECREASING_SEQUENCE.
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Figure 4.22: Automaton for the ALL_EQUAL_MAX_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MAX_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection are all the same.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example (〈0, 1, 2, 1, 5, 6, 7, 3, 0, 2, 3, 5, 0, 2, 3, 3〉)

Figure 4.23 provides an example where the ALL_EQUAL_MAX_DIP_ON_INCREASING_SEQUENCE

([0, 1, 2, 1, 5, 6, 7, 3, 0, 2, 3, 5, 0, 2, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_dip_on_increasing_sequence,['20141203']).

ctr_origin(all_equal_max_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_max_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(all_equal_max_dip_on_increasing_sequence,all_equal_max_dip_on_increasing_sequence([[var-0],[var-1],[var-2],[var-1],[var-5],[var-6],[var-7],[var-3],[var-0],[var-2],[var-3],[var-5],[var-0],[var-2],[var-3],[var-3]])).


ctr_key_words(all_equal_max_dip_on_increasing_sequence,[]).

ctr_eval(all_equal_max_dip_on_increasing_sequence, [checker(all_equal_max_dip_on_increasing_sequence_c),
    automaton(all_equal_max_dip_on_increasing_sequence_a),
    automaton_with_signature(all_equal_max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_dip_on_increasing_sequence_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
all_equal_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F is max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(all_equal_max_dip_on_increasing_sequence, all_equal_max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

all_equal_max_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_max_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, max(D, Xi), F, R])),
        arc(u,GT,s,([C, -1000000, F, R])),
        arc(u,EQ,s,([C, -1000000, F, R])),
        arc(u,LT,v,([C, max(D, Xi), F, R])),
        arc(v,GT,s,([C, -1000000, F, R])),
        arc(v,EQ,s,([C, -1000000, F, R])),
        arc(v,LT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #= max(D, Xi))]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.23: Illustrating the ALL_EQUAL_MAX_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.24 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_DIP_ON_INCREASING_SEQUENCE.
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Figure 4.24: Automaton for the ALL_EQUAL_MAX_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_INCREASING

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint ALL_EQUAL_MAX_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INCREASING pattern in
the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (〈6, 1, 1, 6, 6, 6, 5, 6, 5, 3, 3, 6, 4, 1, 6, 2〉)

Figure 4.25 provides an example where the ALL_EQUAL_MAX_INCREASING

([6, 1, 1, 6, 6, 6, 5, 6, 5, 3, 3, 6, 4, 1, 6, 2]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_increasing,['20141203']).

ctr_origin(all_equal_max_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(all_equal_max_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_increasing,all_equal_max_increasing([[var-6],[var-1],[var-1],[var-6],[var-6],[var-6],[var-5],[var-6],[var-5],[var-3],[var-3],[var-6],[var-4],[var-1],[var-6],[var-2]])).


ctr_key_words(all_equal_max_increasing,[]).

ctr_eval(all_equal_max_increasing, [checker(all_equal_max_increasing_c),
    automaton(all_equal_max_increasing_a),
    automaton_with_signature(all_equal_max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_increasing_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_increasing_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        B1000 is max(max(D,Xi),Xj),
        (   F is max(max(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_max_increasing_c([Xj|Xs], Default, s, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(all_equal_max_increasing, all_equal_max_increasing_a, pair_signature(2,signature)).

all_equal_max_increasing_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_increasing_a(Flag,VARIABLES,Default).

all_equal_max_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_increasing_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([max(max(D, Xi), Xj), -1000000, max(max(D, Xi), Xj), R #/\ (F #= max(max(D, Xi), Xj))]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.25: Illustrating the ALL_EQUAL_MAX_INCREASING constraint of the Exam-
ple slot
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Automaton Figure 4.26 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_INCREASING.
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Figure 4.26: Automaton for the ALL_EQUAL_MAX_INCREASING constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INCREASING pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MAX_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are all
the same.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (〈6, 1, 1, 6, 6, 3, 1, 1, 3, 3, 5, 6, 4, 1, 6, 2〉)

Figure 4.27 provides an example where the ALL_EQUAL_MAX_INCREASING_SEQUENCE

([6, 1, 1, 6, 6, 3, 1, 1, 3, 3, 5, 6, 4, 1, 6, 2]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_increasing_sequence,['20141203']).

ctr_origin(all_equal_max_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_max_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_increasing_sequence,all_equal_max_increasing_sequence([[var-6],[var-1],[var-1],[var-6],[var-6],[var-3],[var-1],[var-1],[var-3],[var-3],[var-5],[var-6],[var-4],[var-1],[var-6],[var-2]])).


ctr_key_words(all_equal_max_increasing_sequence,[]).

ctr_eval(all_equal_max_increasing_sequence, [checker(all_equal_max_increasing_sequence_c),
    automaton(all_equal_max_increasing_sequence_a),
    automaton_with_signature(all_equal_max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_increasing_sequence_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        all_equal_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
all_equal_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
all_equal_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        all_equal_max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        all_equal_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).

ctr_automaton_signature(all_equal_max_increasing_sequence, all_equal_max_increasing_sequence_a, pair_signature(2,signature)).

all_equal_max_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_max_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(t,GT,s,([C, -1000000, C, R #/\ (F #= C)])),
        arc(t,EQ,t,([C, max(D, Xj), F, R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, F, R]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.27: Illustrating the ALL_EQUAL_MAX_INCREASING_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.28 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_INCREASING_SEQUENCE.

≥ s





C ← X
D ← −∞
F ← X
R← 1





≤ t
R
∧

(F
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<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
>




D ← −∞
F ← C
R← R ∧ (F = C)





=
{D ← max(D, VARi+1)}

<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.28: Automaton for the ALL_EQUAL_MAX_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_INFLEXION

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint ALL_EQUAL_MAX_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INFLEXION pattern in
the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example (〈5, 5, 4, 4, 3, 2, 2, 3, 3, 3, 4, 4, 2, 2〉)

Figure 4.29 provides an example where the ALL_EQUAL_MAX_INFLEXION

([5, 5, 4, 4, 3, 2, 2, 3, 3, 3, 4, 4, 2, 2]) constraint holds.
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Figure 4.29: Illustrating the ALL_EQUAL_MAX_INFLEXION constraint of the Exam-
ple slot


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_inflexion,['20141203']).

ctr_origin(all_equal_max_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(all_equal_max_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_inflexion,all_equal_max_inflexion([[var-5],[var-5],[var-4],[var-4],[var-3],[var-2],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4],[var-2],[var-2]])).


ctr_key_words(all_equal_max_inflexion,[]).

ctr_eval(all_equal_max_inflexion, [checker(all_equal_max_inflexion_c),
    automaton(all_equal_max_inflexion_a),
    automaton_with_signature(all_equal_max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_inflexion_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_max_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_max_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F is max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_max_inflexion_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).
all_equal_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F is max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_max_inflexion_c([Xj|Xs], Default, r, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(all_equal_max_inflexion, all_equal_max_inflexion_a, pair_signature(2,signature)).

all_equal_max_inflexion_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_inflexion_a(Flag,VARIABLES,Default).

all_equal_max_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_inflexion_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #= max(D, Xi))])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,EQ,r,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([C, max(D, Xi), F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,LT,r,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #= max(D, Xi))]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Typical
Typical conditions on the arguments of the constraint.
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Automaton Figure 4.30 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_INFLEXION.

= s
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C ← max(D, VARi)
D ← −∞
F ← max(D, VARi)
R← R ∧ (F = max(D, VARi))





Figure 4.30: Automaton for the ALL_EQUAL_MAX_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_PEAK

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint ALL_EQUAL_MAX_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the PEAK pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (〈1, 2, 2, 7, 7, 1, 2, 4, 5, 7, 1, 2, 3, 6, 7, 1〉)

Figure 4.31 provides an example where the ALL_EQUAL_MAX_PEAK

([1, 2, 2, 7, 7, 1, 2, 4, 5, 7, 1, 2, 3, 6, 7, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_peak,['20141203']).

ctr_origin(all_equal_max_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(all_equal_max_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_peak,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_peak,all_equal_max_peak([[var-1],[var-2],[var-2],[var-7],[var-7],[var-1],[var-2],[var-4],[var-5],[var-7],[var-1],[var-2],[var-3],[var-6],[var-7],[var-1]])).


ctr_key_words(all_equal_max_peak,[]).

ctr_eval(all_equal_max_peak, [checker(all_equal_max_peak_c),
    automaton(all_equal_max_peak_a),
    automaton_with_signature(all_equal_max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_peak_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_peak_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_peak_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_max_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
all_equal_max_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        all_equal_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
all_equal_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_peak_c([Xj|Xs], Default, r, C, -1000000, C, A1000).

ctr_automaton_signature(all_equal_max_peak, all_equal_max_peak_a, pair_signature(2,signature)).

all_equal_max_peak_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_peak_a(Flag,VARIABLES,Default).

all_equal_max_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_peak_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, F, R])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,EQ,r,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,LT,r,([C, -1000000, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_max_peak.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.31: Illustrating the ALL_EQUAL_MAX_PEAK constraint of the Example slot
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Automaton Figure 4.32 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_PEAK.

≥ s





C ← X
D ← −∞
F ← X
R← 1





≤ r ≥ t

R ∧ (F = C)

≥

<

>{
C ← max(D, VARi)
D ← −∞

}

≤
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

=
{D ← max(D, VARi)}

<



D ← −∞
F ← C
R← R ∧ (F = C)





Figure 4.32: Automaton for the ALL_EQUAL_MAX_PEAK constraint obtained by ap-
plying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MAX_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are all the same.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example (〈5, 5, 6, 3, 1, 2, 4, 4, 6, 6, 4, 1, 1, 6, 6, 1〉)

Figure 4.33 provides an example where the ALL_EQUAL_MAX_STRICTLY_DECREASING_SEQUENCE

([5, 5, 6, 3, 1, 2, 4, 4, 6, 6, 4, 1, 1, 6, 6, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_strictly_decreasing_sequence,['20141203']).

ctr_origin(all_equal_max_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_max_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_strictly_decreasing_sequence,all_equal_max_strictly_decreasing_sequence([[var-5],[var-5],[var-6],[var-3],[var-1],[var-2],[var-4],[var-4],[var-6],[var-6],[var-4],[var-1],[var-1],[var-6],[var-6],[var-1]])).


ctr_key_words(all_equal_max_strictly_decreasing_sequence,[]).

ctr_eval(all_equal_max_strictly_decreasing_sequence, [checker(all_equal_max_strictly_decreasing_sequence_c),
    automaton(all_equal_max_strictly_decreasing_sequence_a),
    automaton_with_signature(all_equal_max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_strictly_decreasing_sequence_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        all_equal_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
all_equal_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        all_equal_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
all_equal_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).

ctr_automaton_signature(all_equal_max_strictly_decreasing_sequence, all_equal_max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_max_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_max_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, F, R])),
        arc(r,LT,s,([C, -1000000, C, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, -1000000, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_max_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.33: Illustrating the ALL_EQUAL_MAX_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.34 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← X
D ← −∞
F ← X
R← 1





> r
R
∧

(F
=

C
)

>{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}

≤



D ← −∞
F ← C
R← R ∧ (F = C)





Figure 4.34: Automaton for the ALL_EQUAL_MAX_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MAX_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are all the same.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example (〈6, 1, 1, 6, 6, 3, 1, 1, 3, 4, 5, 6, 4, 1, 6, 2〉)

Figure 4.35 provides an example where the ALL_EQUAL_MAX_STRICTLY_INCREASING_SEQUENCE

([6, 1, 1, 6, 6, 3, 1, 1, 3, 4, 5, 6, 4, 1, 6, 2]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_strictly_increasing_sequence,['20141203']).

ctr_origin(all_equal_max_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_max_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_strictly_increasing_sequence,all_equal_max_strictly_increasing_sequence([[var-6],[var-1],[var-1],[var-6],[var-6],[var-3],[var-1],[var-1],[var-3],[var-4],[var-5],[var-6],[var-4],[var-1],[var-6],[var-2]])).


ctr_key_words(all_equal_max_strictly_increasing_sequence,[]).

ctr_eval(all_equal_max_strictly_increasing_sequence, [checker(all_equal_max_strictly_increasing_sequence_c),
    automaton(all_equal_max_strictly_increasing_sequence_a),
    automaton_with_signature(all_equal_max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_strictly_increasing_sequence_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        all_equal_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
all_equal_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
all_equal_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        all_equal_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).

ctr_automaton_signature(all_equal_max_strictly_increasing_sequence, all_equal_max_strictly_increasing_sequence_a, pair_signature(2,signature)).

all_equal_max_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_max_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(r,GT,s,([C, -1000000, C, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, -1000000, C, R #/\ (F #= C)])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, F, R]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_max_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.35: Illustrating the ALL_EQUAL_MAX_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.36 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_STRICTLY_INCREASING_SEQUENCE.

≥ s





C ← X
D ← −∞
F ← X
R← 1





< r
R
∧

(F
=

C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
≥




D ← −∞
F ← C
R← R ∧ (F = C)





<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.36: Automaton for the ALL_EQUAL_MAX_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_SUMMIT

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint ALL_EQUAL_MAX_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the SUMMIT pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example (〈1, 3, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 4, 5, 3, 2〉)

Figure 4.37 provides an example where the ALL_EQUAL_MAX_SUMMIT

([1, 3, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 4, 5, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_summit,['20141203']).

ctr_origin(all_equal_max_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(all_equal_max_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_summit,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_summit,all_equal_max_summit([[var-1],[var-3],[var-5],[var-4],[var-2],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-4],[var-5],[var-3],[var-2]])).


ctr_key_words(all_equal_max_summit,[]).

ctr_eval(all_equal_max_summit, [checker(all_equal_max_summit_c),
    automaton(all_equal_max_summit_a),
    automaton_with_signature(all_equal_max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_summit_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_max_summit_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_summit_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        all_equal_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_summit_c([Xj|Xs], Default, r, C, -1000000, C, A1000).
all_equal_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_max_summit_c([Xj|Xs], Default, s, C, -1000000, F, R).

ctr_automaton_signature(all_equal_max_summit, all_equal_max_summit_a, pair_signature(2,signature)).

all_equal_max_summit_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_summit_a(Flag,VARIABLES,Default).

all_equal_max_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_summit_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, F, R])),
        arc(r,EQ,u,([C, max(D, Xi), F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(t,LT,r,([C, -1000000, C, R #/\ (F #= C)])),
        arc(u,EQ,u,([C, max(D, Xi), F, R])),
        arc(u,LT,r,([C, max(D, Xi), F, R])),
        arc(u,GT,s,([C, -1000000, F, R]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_max_summit.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.37: Illustrating the ALL_EQUAL_MAX_SUMMIT constraint of the Example
slot
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Automaton Figure 4.38 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_SUMMIT.
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Figure 4.38: Automaton for the ALL_EQUAL_MAX_SUMMIT constraint obtained by
applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MAX_ZIGZAG

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint ALL_EQUAL_MAX_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the ZIGZAG pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (〈1, 6, 1, 2, 7, 5, 1, 6, 3, 4, 2, 5, 6, 3, 4, 7〉)

Figure 4.39 provides an example where the ALL_EQUAL_MAX_ZIGZAG

([1, 6, 1, 2, 7, 5, 1, 6, 3, 4, 2, 5, 6, 3, 4, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_max_zigzag,['20141203']).

ctr_origin(all_equal_max_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(all_equal_max_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_max_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_max_zigzag,all_equal_max_zigzag([[var-1],[var-6],[var-1],[var-2],[var-7],[var-5],[var-1],[var-6],[var-3],[var-4],[var-2],[var-5],[var-6],[var-3],[var-4],[var-7]])).


ctr_key_words(all_equal_max_zigzag,[]).

ctr_eval(all_equal_max_zigzag, [checker(all_equal_max_zigzag_c),
    automaton(all_equal_max_zigzag_a),
    automaton_with_signature(all_equal_max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_max_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_max_zigzag_c(VARS, Default, s, _, -1000000, _, 1).

all_equal_max_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        all_equal_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, C, A1000).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        all_equal_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, F, R).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, C, A1000).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
all_equal_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xi)),
        all_equal_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, F, R).

ctr_automaton_signature(all_equal_max_zigzag, all_equal_max_zigzag_a, pair_signature(2,signature)).

all_equal_max_zigzag_a(Flag,VARIABLES):-
        Default = na,
        all_equal_max_zigzag_a(Flag,VARIABLES,Default).

all_equal_max_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_max_zigzag_a_s(Flag,VARIABLES,Default,Signature).

all_equal_max_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, max(D, Xi), F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, -1000000, F, R])),
        arc(b,EQ,s,([C, -1000000, F, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, F, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(c,EQ,s,([C, -1000000, C, R #/\ (F #= C)])),
        arc(c,LT,a,([C, -1000000, C, R #/\ (F #= C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, max(D, Xi), F, R])),
        arc(e,GT,f,([max(D, Xi), -1000000, F, R])),
        arc(e,EQ,s,([C, -1000000, F, R])),
        arc(e,LT,a,([C, -1000000, F, R])),
        arc(f,GT,d,([C, -1000000, C, R #/\ (F #= C)])),
        arc(f,EQ,s,([C, -1000000, C, R #/\ (F #= C)])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, F, R]))],
        [C,D,F,R], [_,-1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.39: Illustrating the ALL_EQUAL_MAX_ZIGZAG constraint of the Example
slot
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Automaton Figure 4.40 depicts the automaton associated with the constraint
ALL_EQUAL_MAX_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



ALL_EQUAL_MAX_ZIGZAG 237

= s





C ← X
D ← −∞
F ← X
R← 1





< a

> b

< c

> d

< e

> f

R ∧ (F = C)

>

=

<

>
{
D
←

m
a
x
(D

,
V
A
R
i )}

<
>

{D
← −
∞}

<
{

C
←

m
a
x
(D

,
V
A
R
i )

D
←
−
∞

}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

<



D ← −∞
F ← C
R← R ∧ (F = C)





>

<
{
D
←

m
a
x
(D

,
V
A
R
i )}

>
{

C
←

m
a
x
(D

,
V
A
R
i )

D
←
−
∞

}

<{D ← −∞}

>



D ← −∞
F ← C
R← R ∧ (F = C)





<{
C ← max(C,max(D, VARi))
D ← −∞

}

Figure 4.40: Automaton for the ALL_EQUAL_MAX_ZIGZAG constraint obtained by
applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1) miss-
ing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from b, c, e, f
to s the registerD is reset to its initial value; (3) on transitions from c, f to s the register
F is reset to C, and the register R is updated wrt C and F
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ALL_EQUAL_MIN_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MIN_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are all the same.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example (〈7, 6, 5, 6, 2, 1, 1, 5, 4, 3, 2, 6, 5, 4, 4, 5〉)

Figure 4.41 provides an example where the ALL_EQUAL_MIN_BUMP_ON_DECREASING_SEQUENCE

([7, 6, 5, 6, 2, 1, 1, 5, 4, 3, 2, 6, 5, 4, 4, 5]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(all_equal_min_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_min_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(all_equal_min_bump_on_decreasing_sequence,all_equal_min_bump_on_decreasing_sequence([[var-7],[var-6],[var-5],[var-6],[var-2],[var-1],[var-1],[var-5],[var-4],[var-3],[var-2],[var-6],[var-5],[var-4],[var-4],[var-5]])).


ctr_key_words(all_equal_min_bump_on_decreasing_sequence,[]).

ctr_eval(all_equal_min_bump_on_decreasing_sequence, [checker(all_equal_min_bump_on_decreasing_sequence_c),
    automaton(all_equal_min_bump_on_decreasing_sequence_a),
    automaton_with_signature(all_equal_min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_bump_on_decreasing_sequence_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
all_equal_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_min_bump_on_decreasing_sequence, all_equal_min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_min_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_min_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, min(D, Xi), F, R])),
        arc(u,LT,s,([C, 1000000, F, R])),
        arc(u,EQ,s,([C, 1000000, F, R])),
        arc(u,GT,v,([C, min(D, Xi), F, R])),
        arc(v,LT,s,([C, 1000000, F, R])),
        arc(v,EQ,s,([C, 1000000, F, R])),
        arc(v,GT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.41: Illustrating the ALL_EQUAL_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.42 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_BUMP_ON_DECREASING_SEQUENCE.
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Figure 4.42: Automaton for the ALL_EQUAL_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_DECREASING

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint ALL_EQUAL_MIN_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREASING pattern in
the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (〈1, 6, 6, 1, 1, 4, 4, 5, 5, 5, 5, 1, 3, 6, 1, 5〉)

Figure 4.43 provides an example where the ALL_EQUAL_MIN_DECREASING

([1, 6, 6, 1, 1, 4, 4, 5, 5, 5, 5, 1, 3, 6, 1, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_decreasing,['20141203']).

ctr_origin(all_equal_min_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(all_equal_min_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_decreasing,all_equal_min_decreasing([[var-1],[var-6],[var-6],[var-1],[var-1],[var-4],[var-4],[var-5],[var-5],[var-5],[var-5],[var-1],[var-3],[var-6],[var-1],[var-5]])).


ctr_key_words(all_equal_min_decreasing,[]).

ctr_eval(all_equal_min_decreasing, [checker(all_equal_min_decreasing_c),
    automaton(all_equal_min_decreasing_a),
    automaton_with_signature(all_equal_min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_decreasing_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F is min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_min_decreasing_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
all_equal_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(all_equal_min_decreasing, all_equal_min_decreasing_a, pair_signature(2,signature)).

all_equal_min_decreasing_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_decreasing_a(Flag,VARIABLES,Default).

all_equal_min_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_decreasing_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #= min(min(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.43: Illustrating the ALL_EQUAL_MIN_DECREASING constraint of the Exam-
ple slot
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Automaton Figure 4.44 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_DECREASING.
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Figure 4.44: Automaton for the ALL_EQUAL_MIN_DECREASING constraint obtained
by applying decoration Table 3.38 to the seed transducer of the DECREASING pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MIN_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are all
the same.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (〈1, 6, 6, 1, 1, 4, 5, 5, 4, 4, 2, 1, 3, 4, 1, 5〉)

Figure 4.45 provides an example where the ALL_EQUAL_MIN_DECREASING_SEQUENCE

([1, 6, 6, 1, 1, 4, 5, 5, 4, 4, 2, 1, 3, 4, 1, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_decreasing_sequence,['20141203']).

ctr_origin(all_equal_min_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_min_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_decreasing_sequence,all_equal_min_decreasing_sequence([[var-1],[var-6],[var-6],[var-1],[var-1],[var-4],[var-5],[var-5],[var-4],[var-4],[var-2],[var-1],[var-3],[var-4],[var-1],[var-5]])).


ctr_key_words(all_equal_min_decreasing_sequence,[]).

ctr_eval(all_equal_min_decreasing_sequence, [checker(all_equal_min_decreasing_sequence_c),
    automaton(all_equal_min_decreasing_sequence_a),
    automaton_with_signature(all_equal_min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_decreasing_sequence_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        all_equal_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
all_equal_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        all_equal_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
all_equal_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        all_equal_min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).

ctr_automaton_signature(all_equal_min_decreasing_sequence, all_equal_min_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_min_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_min_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xj), F, R])),
        arc(t,LT,s,([C, 1000000, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_min_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.45: Illustrating the ALL_EQUAL_MIN_DECREASING_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.46 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_DECREASING_SEQUENCE.

≤ s





C ← X
D ← +∞
F ← X
R← 1





≥ t
R
∧

(F
=

C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}=
{D ← min(D, VARi+1)}

<



D ← +∞
F ← C
R← R ∧ (F = C)





Figure 4.46: Automaton for the ALL_EQUAL_MIN_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



ALL_EQUAL_MIN_DECREASING_SEQUENCE 249



250 ALL_EQUAL_MIN_DIP_ON_INCREASING_SEQUENCE

ALL_EQUAL_MIN_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MIN_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection are all the same.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example (〈1, 2, 3, 2, 4, 7, 7, 3, 4, 5, 6, 2, 3, 4, 4, 3〉)

Figure 4.47 provides an example where the ALL_EQUAL_MIN_DIP_ON_INCREASING_SEQUENCE

([1, 2, 3, 2, 4, 7, 7, 3, 4, 5, 6, 2, 3, 4, 4, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_dip_on_increasing_sequence,['20141203']).

ctr_origin(all_equal_min_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_min_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(all_equal_min_dip_on_increasing_sequence,all_equal_min_dip_on_increasing_sequence([[var-1],[var-2],[var-3],[var-2],[var-4],[var-7],[var-7],[var-3],[var-4],[var-5],[var-6],[var-2],[var-3],[var-4],[var-4],[var-3]])).


ctr_key_words(all_equal_min_dip_on_increasing_sequence,[]).

ctr_eval(all_equal_min_dip_on_increasing_sequence, [checker(all_equal_min_dip_on_increasing_sequence_c),
    automaton(all_equal_min_dip_on_increasing_sequence_a),
    automaton_with_signature(all_equal_min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_dip_on_increasing_sequence_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
all_equal_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_min_dip_on_increasing_sequence, all_equal_min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

all_equal_min_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_min_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, min(D, Xi), F, R])),
        arc(u,GT,s,([C, 1000000, F, R])),
        arc(u,EQ,s,([C, 1000000, F, R])),
        arc(u,LT,v,([C, min(D, Xi), F, R])),
        arc(v,GT,s,([C, 1000000, F, R])),
        arc(v,EQ,s,([C, 1000000, F, R])),
        arc(v,LT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_min_dip_on_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.47: Illustrating the ALL_EQUAL_MIN_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.48 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_DIP_ON_INCREASING_SEQUENCE.
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Figure 4.48: Automaton for the ALL_EQUAL_MIN_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_GORGE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint ALL_EQUAL_MIN_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the GORGE pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈6, 4, 2, 3, 5, 1, 1, 5, 4, 2, 3, 6, 3, 2, 4, 5〉)

Figure 4.49 provides an example where the ALL_EQUAL_MIN_GORGE

([6, 4, 2, 3, 5, 1, 1, 5, 4, 2, 3, 6, 3, 2, 4, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_gorge,['20141203']).

ctr_origin(all_equal_min_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(all_equal_min_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_gorge,all_equal_min_gorge([[var-6],[var-4],[var-2],[var-3],[var-5],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-3],[var-2],[var-4],[var-5]])).


ctr_key_words(all_equal_min_gorge,[]).

ctr_eval(all_equal_min_gorge, [checker(all_equal_min_gorge_c),
    automaton(all_equal_min_gorge_a),
    automaton_with_signature(all_equal_min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_gorge_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_gorge_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_gorge_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        all_equal_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_gorge_c([Xj|Xs], Default, r, C, 1000000, C, A1000).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_min_gorge_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(all_equal_min_gorge, all_equal_min_gorge_a, pair_signature(2,signature)).

all_equal_min_gorge_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_gorge_a(Flag,VARIABLES,Default).

all_equal_min_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_gorge_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, min(D, Xi), F, R])),
        arc(r,LT,t,([min(D, Xi), 1000000, F, R])),
        arc(r,EQ,u,([C, min(D, Xi), F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, F, R])),
        arc(t,GT,r,([C, 1000000, C, R #/\ (F #= C)])),
        arc(u,EQ,u,([C, min(D, Xi), F, R])),
        arc(u,GT,r,([C, min(D, Xi), F, R])),
        arc(u,LT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.49: Illustrating the ALL_EQUAL_MIN_GORGE constraint of the Example slot
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Automaton Figure 4.50 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_GORGE.
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Figure 4.50: Automaton for the ALL_EQUAL_MIN_GORGE constraint obtained by ap-
plying decoration Table 3.38 to the seed transducer of the GORGE pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_INCREASING

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint ALL_EQUAL_MIN_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING pattern in
the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (〈7, 2, 2, 6, 6, 3, 2, 2, 7, 4, 4, 3, 3, 2, 5, 1〉)

Figure 4.51 provides an example where the ALL_EQUAL_MIN_INCREASING

([7, 2, 2, 6, 6, 3, 2, 2, 7, 4, 4, 3, 3, 2, 5, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_increasing,['20141203']).

ctr_origin(all_equal_min_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(all_equal_min_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_increasing,all_equal_min_increasing([[var-7],[var-2],[var-2],[var-6],[var-6],[var-3],[var-2],[var-2],[var-7],[var-4],[var-4],[var-3],[var-3],[var-2],[var-5],[var-1]])).


ctr_key_words(all_equal_min_increasing,[]).

ctr_eval(all_equal_min_increasing, [checker(all_equal_min_increasing_c),
    automaton(all_equal_min_increasing_a),
    automaton_with_signature(all_equal_min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_increasing_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_min_increasing_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F is min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_min_increasing_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_min_increasing, all_equal_min_increasing_a, pair_signature(2,signature)).

all_equal_min_increasing_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_increasing_a(Flag,VARIABLES,Default).

all_equal_min_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_increasing_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #= min(min(D, Xi), Xj))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_min_increasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.51: Illustrating the ALL_EQUAL_MIN_INCREASING constraint of the Exam-
ple slot
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Automaton Figure 4.52 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_INCREASING.

R s





C ← X
D ← +∞
F ← X
R← 1





R ∧ (F = C)

≥

<



C ← min(min(D, VARi), VARi+1)
D ← +∞
F ← min(min(D, VARi), VARi+1)
R← R ∧ (F = min(min(D, VARi), VARi+1))





Figure 4.52: Automaton for the ALL_EQUAL_MIN_INCREASING constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INCREASING pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MIN_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (〈7, 2, 2, 6, 6, 3, 2, 2, 3, 3, 5, 6, 4, 2, 5, 1〉)

Figure 4.53 provides an example where the ALL_EQUAL_MIN_INCREASING_SEQUENCE

([7, 2, 2, 6, 6, 3, 2, 2, 3, 3, 5, 6, 4, 2, 5, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_increasing_sequence,['20141203']).

ctr_origin(all_equal_min_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_min_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_increasing_sequence,all_equal_min_increasing_sequence([[var-7],[var-2],[var-2],[var-6],[var-6],[var-3],[var-2],[var-2],[var-3],[var-3],[var-5],[var-6],[var-4],[var-2],[var-5],[var-1]])).


ctr_key_words(all_equal_min_increasing_sequence,[]).

ctr_eval(all_equal_min_increasing_sequence, [checker(all_equal_min_increasing_sequence_c),
    automaton(all_equal_min_increasing_sequence_a),
    automaton_with_signature(all_equal_min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_increasing_sequence_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_min_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        all_equal_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
all_equal_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
all_equal_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        all_equal_min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        all_equal_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).

ctr_automaton_signature(all_equal_min_increasing_sequence, all_equal_min_increasing_sequence_a, pair_signature(2,signature)).

all_equal_min_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_min_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(t,GT,s,([C, 1000000, C, R #/\ (F #= C)])),
        arc(t,EQ,t,([C, min(D, Xj), F, R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_min_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



ALL_EQUAL_MIN_INCREASING_SEQUENCE 263

> = < = > > = < = < < > > < >

2

increasing
sequence 1

2=

increasing
sequence 2

2=
feature values
(MIN)

increasing
sequence 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

2 2

6 6

3

2 2

3 3

5

6

4

2

5

1

Figure 4.53: Illustrating the ALL_EQUAL_MIN_INCREASING_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.54 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_INCREASING_SEQUENCE.

≥ s





C ← X
D ← +∞
F ← X
R← 1





≤ t
R
∧

(F
=

C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
>




D ← +∞
F ← C
R← R ∧ (F = C)





=
{D ← min(D, VARi+1)}

<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.54: Automaton for the ALL_EQUAL_MIN_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_INFLEXION

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint ALL_EQUAL_MIN_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INFLEXION pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example (〈2, 2, 3, 6, 6, 5, 4, 3, 4, 4, 5〉)

Figure 4.55 provides an example where the ALL_EQUAL_MIN_INFLEXION

([2, 2, 3, 6, 6, 5, 4, 3, 4, 4, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_inflexion,['20141203']).

ctr_origin(all_equal_min_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(all_equal_min_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_inflexion,all_equal_min_inflexion([[var-2],[var-2],[var-3],[var-6],[var-6],[var-5],[var-4],[var-3],[var-4],[var-4],[var-5]])).


ctr_key_words(all_equal_min_inflexion,[]).

ctr_eval(all_equal_min_inflexion, [checker(all_equal_min_inflexion_c),
    automaton(all_equal_min_inflexion_a),
    automaton_with_signature(all_equal_min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_inflexion_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_min_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_min_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_min_inflexion_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).
all_equal_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F is min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_min_inflexion_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(all_equal_min_inflexion, all_equal_min_inflexion_a, pair_signature(2,signature)).

all_equal_min_inflexion_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_inflexion_a(Flag,VARIABLES,Default).

all_equal_min_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_inflexion_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))])),
        arc(r,LT,r,([C, min(D, Xi), F, R])),
        arc(r,EQ,r,([C, min(D, Xi), F, R])),
        arc(t,GT,t,([C, min(D, Xi), F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #= min(D, Xi))]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.55: Illustrating the ALL_EQUAL_MIN_INFLEXION constraint of the Example
slot
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Automaton Figure 4.56 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_INFLEXION.

= s





C ← X
D ← +∞
F ← X
R← 1





≤ r ≥ t

R ∧ (F = C)

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<



C ← min(D, VARi)
D ← +∞
F ← min(D, VARi)
R← R ∧ (F = min(D, VARi))





Figure 4.56: Automaton for the ALL_EQUAL_MIN_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MIN_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are all the same.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example (〈5, 1, 4, 3, 1, 2, 4, 4, 5, 5, 4, 1, 1, 6, 6, 1〉)

Figure 4.57 provides an example where the ALL_EQUAL_MIN_STRICTLY_DECREASING_SEQUENCE

([5, 1, 4, 3, 1, 2, 4, 4, 5, 5, 4, 1, 1, 6, 6, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_strictly_decreasing_sequence,['20141203']).

ctr_origin(all_equal_min_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_min_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_strictly_decreasing_sequence,all_equal_min_strictly_decreasing_sequence([[var-5],[var-1],[var-4],[var-3],[var-1],[var-2],[var-4],[var-4],[var-5],[var-5],[var-4],[var-1],[var-1],[var-6],[var-6],[var-1]])).


ctr_key_words(all_equal_min_strictly_decreasing_sequence,[]).

ctr_eval(all_equal_min_strictly_decreasing_sequence, [checker(all_equal_min_strictly_decreasing_sequence_c),
    automaton(all_equal_min_strictly_decreasing_sequence_a),
    automaton_with_signature(all_equal_min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_strictly_decreasing_sequence_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        all_equal_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
all_equal_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        all_equal_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
all_equal_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).

ctr_automaton_signature(all_equal_min_strictly_decreasing_sequence, all_equal_min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_min_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_min_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, F, R])),
        arc(r,LT,s,([C, 1000000, C, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, 1000000, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.57: Illustrating the ALL_EQUAL_MIN_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.58 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← X
D ← +∞
F ← X
R← 1





> r
R
∧

(F
=

C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}

≤



D ← +∞
F ← C
R← R ∧ (F = C)





Figure 4.58: Automaton for the ALL_EQUAL_MIN_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_MIN_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are all the same.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example (〈7, 2, 2, 6, 6, 3, 2, 2, 3, 4, 5, 6, 4, 2, 5, 1〉)

Figure 4.59 provides an example where the ALL_EQUAL_MIN_STRICTLY_INCREASING_SEQUENCE

([7, 2, 2, 6, 6, 3, 2, 2, 3, 4, 5, 6, 4, 2, 5, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_strictly_increasing_sequence,['20141203']).

ctr_origin(all_equal_min_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_min_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_strictly_increasing_sequence,all_equal_min_strictly_increasing_sequence([[var-7],[var-2],[var-2],[var-6],[var-6],[var-3],[var-2],[var-2],[var-3],[var-4],[var-5],[var-6],[var-4],[var-2],[var-5],[var-1]])).


ctr_key_words(all_equal_min_strictly_increasing_sequence,[]).

ctr_eval(all_equal_min_strictly_increasing_sequence, [checker(all_equal_min_strictly_increasing_sequence_c),
    automaton(all_equal_min_strictly_increasing_sequence_a),
    automaton_with_signature(all_equal_min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_strictly_increasing_sequence_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        all_equal_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
all_equal_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
all_equal_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        all_equal_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).

ctr_automaton_signature(all_equal_min_strictly_increasing_sequence, all_equal_min_strictly_increasing_sequence_a, pair_signature(2,signature)).

all_equal_min_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_min_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(r,GT,s,([C, 1000000, C, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, 1000000, C, R #/\ (F #= C)])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_min_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.59: Illustrating the ALL_EQUAL_MIN_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.60 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_STRICTLY_INCREASING_SEQUENCE.

≥ s





C ← X
D ← +∞
F ← X
R← 1





< r
R
∧

(F
=

C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≥




D ← +∞
F ← C
R← R ∧ (F = C)





<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.60: Automaton for the ALL_EQUAL_MIN_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_VALLEY

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint ALL_EQUAL_MIN_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the VALLEY pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈7, 6, 6, 1, 1, 7, 6, 4, 3, 1, 7, 6, 5, 2, 1, 7〉)

Figure 4.61 provides an example where the ALL_EQUAL_MIN_VALLEY

([7, 6, 6, 1, 1, 7, 6, 4, 3, 1, 7, 6, 5, 2, 1, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_valley,['20141203']).

ctr_origin(all_equal_min_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(all_equal_min_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_valley,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_valley,all_equal_min_valley([[var-7],[var-6],[var-6],[var-1],[var-1],[var-7],[var-6],[var-4],[var-3],[var-1],[var-7],[var-6],[var-5],[var-2],[var-1],[var-7]])).


ctr_key_words(all_equal_min_valley,[]).

ctr_eval(all_equal_min_valley, [checker(all_equal_min_valley_c),
    automaton(all_equal_min_valley_a),
    automaton_with_signature(all_equal_min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_valley_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_valley_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_min_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_min_valley_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_min_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
all_equal_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_valley_c([Xj|Xs], Default, r, C, 1000000, C, A1000).
all_equal_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        all_equal_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, F, R).

ctr_automaton_signature(all_equal_min_valley, all_equal_min_valley_a, pair_signature(2,signature)).

all_equal_min_valley_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_valley_a(Flag,VARIABLES,Default).

all_equal_min_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_valley_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, min(D, Xi), F, R])),
        arc(r,EQ,r,([C, min(D, Xi), F, R])),
        arc(r,LT,t,([min(D, Xi), 1000000, F, R])),
        arc(t,GT,r,([C, 1000000, C, R #/\ (F #= C)])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.61: Illustrating the ALL_EQUAL_MIN_VALLEY constraint of the Example
slot
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Automaton Figure 4.62 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_VALLEY.

≤ s





C ← X
D ← +∞
F ← X
R← 1





≥ r ≤ t

R ∧ (F = C)>

≤

≥
{D ← min(D, VARi)}

<{
C ← min(D, VARi)
D ← +∞

}

>



D ← +∞
F ← C
R← R ∧ (F = C)





=
{D ← min(D, VARi)}

<{
C ← min(C,min(D, VARi))
D ← +∞

}

Figure 4.62: Automaton for the ALL_EQUAL_MIN_VALLEY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_MIN_ZIGZAG

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint ALL_EQUAL_MIN_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the ZIGZAG pattern in the
time-series given by the VARIABLES collection are all the same.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈1, 3, 1, 2, 6, 5, 1, 4, 3, 4, 3, 5, 6, 1, 4, 7〉)

Figure 4.63 provides an example where the ALL_EQUAL_MIN_ZIGZAG

([1, 3, 1, 2, 6, 5, 1, 4, 3, 4, 3, 5, 6, 1, 4, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_min_zigzag,['20141203']).

ctr_origin(all_equal_min_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(all_equal_min_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_min_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_min_zigzag,all_equal_min_zigzag([[var-1],[var-3],[var-1],[var-2],[var-6],[var-5],[var-1],[var-4],[var-3],[var-4],[var-3],[var-5],[var-6],[var-1],[var-4],[var-7]])).


ctr_key_words(all_equal_min_zigzag,[]).

ctr_eval(all_equal_min_zigzag, [checker(all_equal_min_zigzag_c),
    automaton(all_equal_min_zigzag_a),
    automaton_with_signature(all_equal_min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_min_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_min_zigzag_c(VARS, Default, s, _, 1000000, _, 1).

all_equal_min_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xi)),
        all_equal_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, C, A1000).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        all_equal_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, F, R).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, C, A1000).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
all_equal_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        all_equal_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, F, R).

ctr_automaton_signature(all_equal_min_zigzag, all_equal_min_zigzag_a, pair_signature(2,signature)).

all_equal_min_zigzag_a(Flag,VARIABLES):-
        Default = na,
        all_equal_min_zigzag_a(Flag,VARIABLES,Default).

all_equal_min_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_min_zigzag_a_s(Flag,VARIABLES,Default,Signature).

all_equal_min_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, min(D, Xi), F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 1000000, F, R])),
        arc(b,EQ,s,([C, 1000000, F, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, F, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, F, R])),
        arc(c,EQ,s,([C, 1000000, C, R #/\ (F #= C)])),
        arc(c,LT,a,([C, 1000000, C, R #/\ (F #= C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, min(D, Xi), F, R])),
        arc(e,GT,f,([min(D, Xi), 1000000, F, R])),
        arc(e,EQ,s,([C, 1000000, F, R])),
        arc(e,LT,a,([C, 1000000, F, R])),
        arc(f,GT,d,([C, 1000000, C, R #/\ (F #= C)])),
        arc(f,EQ,s,([C, 1000000, C, R #/\ (F #= C)])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, F, R]))],
        [C,D,F,R], [_,1000000,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.63: Illustrating the ALL_EQUAL_MIN_ZIGZAG constraint of the Example
slot



284 ALL_EQUAL_MIN_ZIGZAG

Automaton Figure 4.64 depicts the automaton associated with the constraint
ALL_EQUAL_MIN_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.64: Automaton for the ALL_EQUAL_MIN_ZIGZAG constraint obtained by ap-
plying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1) missing
transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from b, c, e, f to
s the register D is reset to its initial value; (3) on transitions from c, f to s the register
F is reset to C, and the register R is updated wrt C and F
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ALL_EQUAL_RANGE_DECREASING

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint ALL_EQUAL_RANGE_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence of
the DECREASING pattern in the time-series given by the VARIABLES collection are the
same.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (〈1, 4, 6, 2, 2, 4, 4, 5, 5, 5, 5, 1, 3, 6, 2, 5〉)

Figure 4.65 provides an example where the ALL_EQUAL_RANGE_DECREASING

([1, 4, 6, 2, 2, 4, 4, 5, 5, 5, 5, 1, 3, 6, 2, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_range_decreasing,['20141203']).

ctr_origin(all_equal_range_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(all_equal_range_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_range_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_range_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_range_decreasing,all_equal_range_decreasing([[var-1],[var-4],[var-6],[var-2],[var-2],[var-4],[var-4],[var-5],[var-5],[var-5],[var-5],[var-1],[var-3],[var-6],[var-2],[var-5]])).


ctr_key_words(all_equal_range_decreasing,[]).

ctr_eval(all_equal_range_decreasing, [checker(all_equal_range_decreasing_c),
    automaton(all_equal_range_decreasing_a),
    automaton_with_signature(all_equal_range_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_range_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_range_decreasing_c(VARS, Default, s, _, _, First, 1).

all_equal_range_decreasing_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_range_decreasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        B1000 is abs(H-Xj),
        (   F is abs(H-Xj) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_range_decreasing_c([Xj|Xs], Default, s, A1000, B1000, Xj, C1000).
all_equal_range_decreasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        all_equal_range_decreasing_c([Xj|Xs], Default, s, C, F, Xj, R).

ctr_automaton_signature(all_equal_range_decreasing, all_equal_range_decreasing_a, pair_signature(2,signature)).

all_equal_range_decreasing_a(Flag,VARIABLES):-
        Default = na,
        all_equal_range_decreasing_a(Flag,VARIABLES,Default).

all_equal_range_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_range_decreasing_a_s(Flag,VARIABLES,Default,Signature).

all_equal_range_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([abs(H - Xj), abs(H - Xj), Xj, R #/\ (F #= abs(H - Xj))])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R]))],
        [C,F,H,R], [_,_,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.65: Illustrating the ALL_EQUAL_RANGE_DECREASING constraint of the Ex-
ample slot
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Automaton Figure 4.66 depicts the automaton associated with the constraint
ALL_EQUAL_RANGE_DECREASING.

R s





C ← X
F ← X
H ← VAR1
R← 1





R ∧ (F = C)

>



C ← |H − VARi+1|
F ← |H − VARi+1|
H ← VARi+1

R← R ∧ (F = |H − VARi+1|)





≤
{H ← VARi+1}

Figure 4.66: Automaton for the ALL_EQUAL_RANGE_DECREASING constraint ob-
tained by applying decoration Table 3.49 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_RANGE_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_RANGE_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence of
the DECREASING_SEQUENCE pattern in the time-series given by the VARIABLES collec-
tion are the same.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (〈1, 6, 7, 2, 2, 4, 5, 5, 4, 4, 2, 0, 3, 6, 1, 5〉)

Figure 4.67 provides an example where the ALL_EQUAL_RANGE_DECREASING_SEQUENCE

([1, 6, 7, 2, 2, 4, 5, 5, 4, 4, 2, 0, 3, 6, 1, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_range_decreasing_sequence,['20141203']).

ctr_origin(all_equal_range_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_range_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_range_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_range_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_range_decreasing_sequence,all_equal_range_decreasing_sequence([[var-1],[var-6],[var-7],[var-2],[var-2],[var-4],[var-5],[var-5],[var-4],[var-4],[var-2],[var-0],[var-3],[var-6],[var-1],[var-5]])).


ctr_key_words(all_equal_range_decreasing_sequence,[]).

ctr_eval(all_equal_range_decreasing_sequence, [checker(all_equal_range_decreasing_sequence_c),
    automaton(all_equal_range_decreasing_sequence_a),
    automaton_with_signature(all_equal_range_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_range_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_range_decreasing_sequence_c(VARS, Default, s, _, _, First, 1).

all_equal_range_decreasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        all_equal_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
all_equal_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        all_equal_range_decreasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
all_equal_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        all_equal_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
all_equal_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi=:=Xj, !,
        all_equal_range_decreasing_sequence_c([Xj|Xs], Default, t, C, F, H, R).
all_equal_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xi),
        (   F is C ->
            B1000=R
        ;   B1000=0
        ),
        all_equal_range_decreasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).

ctr_automaton_signature(all_equal_range_decreasing_sequence, all_equal_range_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_range_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_range_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_range_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_range_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_range_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), F, H, R])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), F, H, R])),
        arc(t,EQ,t,([C, F, H, R])),
        arc(t,LT,s,([C, abs(H - Xi), Xj, R #/\ (F #= C)]))],
        [C,F,H,R], [_,_,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.
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Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.67: Illustrating the ALL_EQUAL_RANGE_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.68 depicts the automaton associated with the constraint
ALL_EQUAL_RANGE_DECREASING_SEQUENCE.

≤ s





C ← X
F ← X
H ← VAR1
R← 1





≥ t

R
∧

(F
=

C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}=

<



F ← |H − VARi|
H ← VARi+1

R← R ∧ (F = C)





Figure 4.68: Automaton for the ALL_EQUAL_RANGE_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.49 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_RANGE_INCREASING

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint ALL_EQUAL_RANGE_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence of
the INCREASING pattern in the time-series given by the VARIABLES collection are the
same.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (〈7, 3, 3, 6, 6, 3, 2, 2, 5, 4, 4, 3, 3, 1, 4, 1〉)

Figure 4.69 provides an example where the ALL_EQUAL_RANGE_INCREASING

([7, 3, 3, 6, 6, 3, 2, 2, 5, 4, 4, 3, 3, 1, 4, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_range_increasing,['20141203']).

ctr_origin(all_equal_range_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(all_equal_range_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_range_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_range_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_range_increasing,all_equal_range_increasing([[var-7],[var-3],[var-3],[var-6],[var-6],[var-3],[var-2],[var-2],[var-5],[var-4],[var-4],[var-3],[var-3],[var-1],[var-4],[var-1]])).


ctr_key_words(all_equal_range_increasing,[]).

ctr_eval(all_equal_range_increasing, [checker(all_equal_range_increasing_c),
    automaton(all_equal_range_increasing_a),
    automaton_with_signature(all_equal_range_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_range_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_range_increasing_c(VARS, Default, s, _, _, First, 1).

all_equal_range_increasing_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_range_increasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        all_equal_range_increasing_c([Xj|Xs], Default, s, C, F, Xj, R).
all_equal_range_increasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        B1000 is abs(H-Xj),
        (   F is abs(H-Xj) ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_range_increasing_c([Xj|Xs], Default, s, A1000, B1000, Xj, C1000).

ctr_automaton_signature(all_equal_range_increasing, all_equal_range_increasing_a, pair_signature(2,signature)).

all_equal_range_increasing_a(Flag,VARIABLES):-
        Default = na,
        all_equal_range_increasing_a(Flag,VARIABLES,Default).

all_equal_range_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_range_increasing_a_s(Flag,VARIABLES,Default,Signature).

all_equal_range_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,s,([abs(H - Xj), abs(H - Xj), Xj, R #/\ (F #= abs(H - Xj))]))],
        [C,F,H,R], [_,_,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.69: Illustrating the ALL_EQUAL_RANGE_INCREASING constraint of the Ex-
ample slot
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Automaton Figure 4.70 depicts the automaton associated with the constraint
ALL_EQUAL_RANGE_INCREASING.

R s





C ← X
F ← X
H ← VAR1
R← 1





R ∧ (F = C)

≥
{H ← VARi+1}

<



C ← |H − VARi+1|
F ← |H − VARi+1|
H ← VARi+1

R← R ∧ (F = |H − VARi+1|)





Figure 4.70: Automaton for the ALL_EQUAL_RANGE_INCREASING constraint ob-
tained by applying decoration Table 3.49 to the seed transducer of the INCREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_RANGE_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_RANGE_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence of
the INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES collec-
tion are the same.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (〈7, 2, 2, 6, 6, 3, 1, 1, 2, 3, 3, 5, 4, 2, 6, 1〉)

Figure 4.71 provides an example where the ALL_EQUAL_RANGE_INCREASING_SEQUENCE

([7, 2, 2, 6, 6, 3, 1, 1, 2, 3, 3, 5, 4, 2, 6, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_range_increasing_sequence,['20141203']).

ctr_origin(all_equal_range_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_range_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_range_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_range_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_range_increasing_sequence,all_equal_range_increasing_sequence([[var-7],[var-2],[var-2],[var-6],[var-6],[var-3],[var-1],[var-1],[var-2],[var-3],[var-3],[var-5],[var-4],[var-2],[var-6],[var-1]])).


ctr_key_words(all_equal_range_increasing_sequence,[]).

ctr_eval(all_equal_range_increasing_sequence, [checker(all_equal_range_increasing_sequence_c),
    automaton(all_equal_range_increasing_sequence_a),
    automaton_with_signature(all_equal_range_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_range_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_range_increasing_sequence_c(VARS, Default, s, _, _, First, 1).

all_equal_range_increasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        all_equal_range_increasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
all_equal_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        all_equal_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
all_equal_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xi),
        (   F is C ->
            B1000=R
        ;   B1000=0
        ),
        all_equal_range_increasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).
all_equal_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi=:=Xj, !,
        all_equal_range_increasing_sequence_c([Xj|Xs], Default, t, C, F, H, R).
all_equal_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        all_equal_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).

ctr_automaton_signature(all_equal_range_increasing_sequence, all_equal_range_increasing_sequence_a, pair_signature(2,signature)).

all_equal_range_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_range_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_range_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_range_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_range_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), F, H, R])),
        arc(t,GT,s,([C, abs(H - Xi), Xj, R #/\ (F #= C)])),
        arc(t,EQ,t,([C, F, H, R])),
        arc(t,LT,t,([abs(H - Xj), F, H, R]))],
        [C,F,H,R], [_,_,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Figure 4.71: Illustrating the ALL_EQUAL_RANGE_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.72 depicts the automaton associated with the constraint
ALL_EQUAL_RANGE_INCREASING_SEQUENCE.

≥ s





C ← X
F ← X
H ← VAR1
R← 1





≤ t

R
∧

(F
=

C
)

≥
{H ← VARi+1}

<
{C ← |H − VARi+1|}

>



F ← |H − VARi|
H ← VARi+1

R← R ∧ (F = C)





=
<

{C ← |H − VARi+1|}

Figure 4.72: Automaton for the ALL_EQUAL_RANGE_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.49 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_RANGE_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_RANGE_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are the same.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (〈4, 1, 4, 3, 1, 2, 4, 4, 5, 5, 4, 2, 2, 6, 6, 3〉)

Figure 4.73 provides an example where the ALL_EQUAL_RANGE_STRICTLY_DECREASING_SEQUENCE

([4, 1, 4, 3, 1, 2, 4, 4, 5, 5, 4, 2, 2, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_range_strictly_decreasing_sequence,['20141203']).

ctr_origin(all_equal_range_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_range_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_range_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_range_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_range_strictly_decreasing_sequence,all_equal_range_strictly_decreasing_sequence([[var-4],[var-1],[var-4],[var-3],[var-1],[var-2],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-6],[var-3]])).


ctr_key_words(all_equal_range_strictly_decreasing_sequence,[]).

ctr_eval(all_equal_range_strictly_decreasing_sequence, [checker(all_equal_range_strictly_decreasing_sequence_c),
    automaton(all_equal_range_strictly_decreasing_sequence_a),
    automaton_with_signature(all_equal_range_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_range_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_range_strictly_decreasing_sequence_c(VARS, Default, s, _, _, First, 1).

all_equal_range_strictly_decreasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        all_equal_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
all_equal_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        all_equal_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
all_equal_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        all_equal_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
all_equal_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi=<Xj, !,
        A1000 is abs(H-Xi),
        (   F is C ->
            B1000=R
        ;   B1000=0
        ),
        all_equal_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).

ctr_automaton_signature(all_equal_range_strictly_decreasing_sequence, all_equal_range_strictly_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_range_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_range_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_range_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_range_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_range_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), F, H, R])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), F, H, R])),
        arc(r,LT,s,([C, abs(H - Xi), Xj, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, abs(H - Xi), Xj, R #/\ (F #= C)]))],
        [C,F,H,R], [_,_,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_range_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.73: Illustrating the ALL_EQUAL_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.74 depicts the automaton associated with the constraint
ALL_EQUAL_RANGE_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← X
F ← X
H ← VAR1
R← 1





> r

R
∧

(F
=

C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}

≤



F ← |H − VARi|
H ← VARi+1

R← R ∧ (F = C)





Figure 4.74: Automaton for the ALL_EQUAL_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.49 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_RANGE_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_RANGE_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are the same.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (〈7, 2, 2, 6, 6, 3, 1, 1, 2, 3, 4, 5, 4, 0, 4, 1〉)

Figure 4.75 provides an example where the ALL_EQUAL_RANGE_STRICTLY_INCREASING_SEQUENCE

([7, 2, 2, 6, 6, 3, 1, 1, 2, 3, 4, 5, 4, 0, 4, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_range_strictly_increasing_sequence,['20141203']).

ctr_origin(all_equal_range_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_range_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_range_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_range_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_range_strictly_increasing_sequence,all_equal_range_strictly_increasing_sequence([[var-7],[var-2],[var-2],[var-6],[var-6],[var-3],[var-1],[var-1],[var-2],[var-3],[var-4],[var-5],[var-4],[var-0],[var-4],[var-1]])).


ctr_key_words(all_equal_range_strictly_increasing_sequence,[]).

ctr_eval(all_equal_range_strictly_increasing_sequence, [checker(all_equal_range_strictly_increasing_sequence_c),
    automaton(all_equal_range_strictly_increasing_sequence_a),
    automaton_with_signature(all_equal_range_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_range_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_range_strictly_increasing_sequence_c(VARS, Default, s, _, _, First, 1).

all_equal_range_strictly_increasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        all_equal_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
all_equal_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        all_equal_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
all_equal_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi>=Xj, !,
        A1000 is abs(H-Xi),
        (   F is C ->
            B1000=R
        ;   B1000=0
        ),
        all_equal_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).
all_equal_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        all_equal_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).

ctr_automaton_signature(all_equal_range_strictly_increasing_sequence, all_equal_range_strictly_increasing_sequence_a, pair_signature(2,signature)).

all_equal_range_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_range_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_range_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_range_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_range_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), F, H, R])),
        arc(r,GT,s,([C, abs(H - Xi), Xj, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, abs(H - Xi), Xj, R #/\ (F #= C)])),
        arc(r,LT,r,([abs(H - Xj), F, H, R]))],
        [C,F,H,R], [_,_,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_range_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.75: Illustrating the ALL_EQUAL_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.76 depicts the automaton associated with the constraint
ALL_EQUAL_RANGE_STRICTLY_INCREASING_SEQUENCE.

≥ s
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Figure 4.76: Automaton for the ALL_EQUAL_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.49 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_SURF_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the BUMP_ON_DECREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection are the same.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example (〈7, 6, 5, 6, 5, 4, 2, 3, 7, 4, 3, 2, 8, 6, 4, 4〉)

Figure 4.77 provides an example where the ALL_EQUAL_SURF_BUMP_ON_DECREASING_SEQUENCE

([7, 6, 5, 6, 5, 4, 2, 3, 7, 4, 3, 2, 8, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(all_equal_surf_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_surf_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(all_equal_surf_bump_on_decreasing_sequence,all_equal_surf_bump_on_decreasing_sequence([[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-2],[var-3],[var-7],[var-4],[var-3],[var-2],[var-8],[var-6],[var-4],[var-4]])).


ctr_key_words(all_equal_surf_bump_on_decreasing_sequence,[]).

ctr_eval(all_equal_surf_bump_on_decreasing_sequence, [checker(all_equal_surf_bump_on_decreasing_sequence_c),
    automaton(all_equal_surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(all_equal_surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_bump_on_decreasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
all_equal_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_bump_on_decreasing_sequence, all_equal_surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, D + Xi, F, R])),
        arc(u,LT,s,([C, 0, F, R])),
        arc(u,EQ,s,([C, 0, F, R])),
        arc(u,GT,v,([C, D + Xi, F, R])),
        arc(v,LT,s,([C, 0, F, R])),
        arc(v,EQ,s,([C, 0, F, R])),
        arc(v,GT,t,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_bump_on_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.
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Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Typical conditions on the arguments of the constraint.
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Figure 4.77: Illustrating the ALL_EQUAL_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.78 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_BUMP_ON_DECREASING_SEQUENCE.

≤ s





C ← X
D ← 0
F ← X
R← 1





> r > t

< u

> v

R ∧ (F = C)

≤

>

≤

>

>

=

<

{D
←

D
+
VA
R i
}

≤

{D
←

0}

>
{D
←

D
+

V
A
R
i
}

≤{D ←
0}

>





C
← D

+
VA
Ri

D
← 0

F
← D

+
VA
Ri

R
← R ∧

(F
=

D
+
VA
Ri)





Figure 4.78: Automaton for the ALL_EQUAL_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_DECREASING

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint ALL_EQUAL_SURF_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the DECREASING pattern in the time-series
given by the VARIABLES collection are the same.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (〈1, 5, 5, 2, 2, 3, 4, 6, 1, 2, 3, 4, 5, 2, 2, 3〉)

Figure 4.79 provides an example where the ALL_EQUAL_SURF_DECREASING

([1, 5, 5, 2, 2, 3, 4, 6, 1, 2, 3, 4, 5, 2, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_decreasing,['20141203']).

ctr_origin(all_equal_surf_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(all_equal_surf_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_decreasing,all_equal_surf_decreasing([[var-1],[var-5],[var-5],[var-2],[var-2],[var-3],[var-4],[var-6],[var-1],[var-2],[var-3],[var-4],[var-5],[var-2],[var-2],[var-3]])).


ctr_key_words(all_equal_surf_decreasing,[]).

ctr_eval(all_equal_surf_decreasing, [checker(all_equal_surf_decreasing_c),
    automaton(all_equal_surf_decreasing_a),
    automaton_with_signature(all_equal_surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_decreasing_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F is D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_decreasing_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
all_equal_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(all_equal_surf_decreasing, all_equal_surf_decreasing_a, pair_signature(2,signature)).

all_equal_surf_decreasing_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_decreasing_a(Flag,VARIABLES,Default).

all_equal_surf_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_decreasing_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #= D + Xi + Xj)])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Automaton Figure 4.80 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_DECREASING.
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Figure 4.80: Automaton for the ALL_EQUAL_SURF_DECREASING constraint obtained
by applying decoration Table 3.38 to the seed transducer of the DECREASING pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_SURF_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the DECREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection are the same.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈1, 6, 6, 4, 3, 3, 2, 2, 5, 6, 6, 5, 5, 2, 3, 3〉)

Figure 4.81 provides an example where the ALL_EQUAL_SURF_DECREASING_SEQUENCE

([1, 6, 6, 4, 3, 3, 2, 2, 5, 6, 6, 5, 5, 2, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_decreasing_sequence,['20141203']).

ctr_origin(all_equal_surf_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_surf_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_decreasing_sequence,all_equal_surf_decreasing_sequence([[var-1],[var-6],[var-6],[var-4],[var-3],[var-3],[var-2],[var-2],[var-5],[var-6],[var-6],[var-5],[var-5],[var-2],[var-3],[var-3]])).


ctr_key_words(all_equal_surf_decreasing_sequence,[]).

ctr_eval(all_equal_surf_decreasing_sequence, [checker(all_equal_surf_decreasing_sequence_c),
    automaton(all_equal_surf_decreasing_sequence_a),
    automaton_with_signature(all_equal_surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_decreasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        all_equal_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        all_equal_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        all_equal_surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(all_equal_surf_decreasing_sequence, all_equal_surf_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_surf_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_surf_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([C + D + Xj, 0, F, R])),
        arc(t,EQ,t,([C, D + Xj, F, R])),
        arc(t,LT,s,([C, 0, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.81: Illustrating the ALL_EQUAL_SURF_DECREASING_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.82 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_DECREASING_SEQUENCE.

≤ s





C ← X
D ← 0
F ← X
R← 1





≥ t

R
∧

(F
=

C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}=
{D ← D + VARi+1}

<



D ← 0
F ← C
R← R ∧ (F = C)





Figure 4.82: Automaton for the ALL_EQUAL_SURF_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint ALL_EQUAL_SURF_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the DECREASING_TERRACE pattern in the
time-series given by the VARIABLES collection are the same.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (〈5, 4, 4, 1, 6, 6, 2, 2, 2, 2, 1, 6, 4, 4, 2, 2〉)

Figure 4.83 provides an example where the ALL_EQUAL_SURF_DECREASING_TERRACE

([5, 4, 4, 1, 6, 6, 2, 2, 2, 2, 1, 6, 4, 4, 2, 2]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_decreasing_terrace,['20141203']).

ctr_origin(all_equal_surf_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(all_equal_surf_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(all_equal_surf_decreasing_terrace,all_equal_surf_decreasing_terrace([[var-5],[var-4],[var-4],[var-1],[var-6],[var-6],[var-2],[var-2],[var-2],[var-2],[var-1],[var-6],[var-4],[var-4],[var-2],[var-2]])).


ctr_key_words(all_equal_surf_decreasing_terrace,[]).

ctr_eval(all_equal_surf_decreasing_terrace, [checker(all_equal_surf_decreasing_terrace_c),
    automaton(all_equal_surf_decreasing_terrace_a),
    automaton_with_signature(all_equal_surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_decreasing_terrace_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
all_equal_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(all_equal_surf_decreasing_terrace, all_equal_surf_decreasing_terrace_a, pair_signature(2,signature)).

all_equal_surf_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_decreasing_terrace_a(Flag,VARIABLES,Default).

all_equal_surf_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,r,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)])),
        arc(t,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_decreasing_terrace.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.83: Illustrating the ALL_EQUAL_SURF_DECREASING_TERRACE constraint
of the Example slot
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Automaton Figure 4.84 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_DECREASING_TERRACE.

≤ s





C ← X
D ← 0
F ← X
R← 1





> r= t

R ∧ (F = C)

≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi}

>



C ← D + VARi
D ← 0
F ← D + VARi
R← R ∧ (F = D + VARi)





<

{D
←

0}

Figure 4.84: Automaton for the ALL_EQUAL_SURF_DECREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_SURF_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the DIP_ON_INCREASING_SEQUENCE pat-
tern in the time-series given by the VARIABLES collection are the same.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example (〈1, 2, 3, 2, 3, 4, 6, 5, 1, 4, 5, 6, 0, 2, 4, 4〉)

Figure 4.85 provides an example where the ALL_EQUAL_SURF_DIP_ON_INCREASING_SEQUENCE

([1, 2, 3, 2, 3, 4, 6, 5, 1, 4, 5, 6, 0, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(all_equal_surf_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_surf_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(all_equal_surf_dip_on_increasing_sequence,all_equal_surf_dip_on_increasing_sequence([[var-1],[var-2],[var-3],[var-2],[var-3],[var-4],[var-6],[var-5],[var-1],[var-4],[var-5],[var-6],[var-0],[var-2],[var-4],[var-4]])).


ctr_key_words(all_equal_surf_dip_on_increasing_sequence,[]).

ctr_eval(all_equal_surf_dip_on_increasing_sequence, [checker(all_equal_surf_dip_on_increasing_sequence_c),
    automaton(all_equal_surf_dip_on_increasing_sequence_a),
    automaton_with_signature(all_equal_surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_dip_on_increasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
all_equal_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_dip_on_increasing_sequence, all_equal_surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

all_equal_surf_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_surf_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, D + Xi, F, R])),
        arc(u,GT,s,([C, 0, F, R])),
        arc(u,EQ,s,([C, 0, F, R])),
        arc(u,LT,v,([C, D + Xi, F, R])),
        arc(v,GT,s,([C, 0, F, R])),
        arc(v,EQ,s,([C, 0, F, R])),
        arc(v,LT,t,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.85: Illustrating the ALL_EQUAL_SURF_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.86 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_DIP_ON_INCREASING_SEQUENCE.
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Figure 4.86: Automaton for the ALL_EQUAL_SURF_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_GORGE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint ALL_EQUAL_SURF_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the GORGE pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈6, 4, 2, 3, 5, 1, 1, 5, 4, 2, 3, 6, 3, 2, 4, 5〉)

Figure 4.87 provides an example where the ALL_EQUAL_SURF_GORGE

([6, 4, 2, 3, 5, 1, 1, 5, 4, 2, 3, 6, 3, 2, 4, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_gorge,['20141203']).

ctr_origin(all_equal_surf_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(all_equal_surf_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_gorge,all_equal_surf_gorge([[var-6],[var-4],[var-2],[var-3],[var-5],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-3],[var-2],[var-4],[var-5]])).


ctr_key_words(all_equal_surf_gorge,[]).

ctr_eval(all_equal_surf_gorge, [checker(all_equal_surf_gorge_c),
    automaton(all_equal_surf_gorge_a),
    automaton_with_signature(all_equal_surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_gorge_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_gorge_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_gorge_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        all_equal_surf_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        all_equal_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_gorge_c([Xj|Xs], Default, r, C, 0, C, A1000).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        all_equal_surf_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_gorge_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(all_equal_surf_gorge, all_equal_surf_gorge_a, pair_signature(2,signature)).

all_equal_surf_gorge_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_gorge_a(Flag,VARIABLES,Default).

all_equal_surf_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_gorge_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D + Xi, F, R])),
        arc(r,LT,t,([D + Xi, 0, F, R])),
        arc(r,EQ,u,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,t,([C + D + Xi, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #= C)])),
        arc(u,EQ,u,([C, D + Xi, F, R])),
        arc(u,GT,r,([C, D + Xi, F, R])),
        arc(u,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.87: Illustrating the ALL_EQUAL_SURF_GORGE constraint of the Example
slot
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Automaton Figure 4.88 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_GORGE.
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Figure 4.88: Automaton for the ALL_EQUAL_SURF_GORGE constraint obtained by
applying decoration Table 3.38 to the seed transducer of the GORGE pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_INCREASING

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint ALL_EQUAL_SURF_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the INCREASING pattern in the time-series
given by the VARIABLES collection are the same.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (〈6, 1, 1, 7, 4, 4, 2, 2, 6, 4, 2, 6, 5, 3, 5, 5〉)

Figure 4.89 provides an example where the ALL_EQUAL_SURF_INCREASING

([6, 1, 1, 7, 4, 4, 2, 2, 6, 4, 2, 6, 5, 3, 5, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_increasing,['20141203']).

ctr_origin(all_equal_surf_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(all_equal_surf_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_increasing,all_equal_surf_increasing([[var-6],[var-1],[var-1],[var-7],[var-4],[var-4],[var-2],[var-2],[var-6],[var-4],[var-2],[var-6],[var-5],[var-3],[var-5],[var-5]])).


ctr_key_words(all_equal_surf_increasing,[]).

ctr_eval(all_equal_surf_increasing, [checker(all_equal_surf_increasing_c),
    automaton(all_equal_surf_increasing_a),
    automaton_with_signature(all_equal_surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_increasing_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_increasing_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F is D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_increasing_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_increasing, all_equal_surf_increasing_a, pair_signature(2,signature)).

all_equal_surf_increasing_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_increasing_a(Flag,VARIABLES,Default).

all_equal_surf_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_increasing_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #= D + Xi + Xj)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_increasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.89: Illustrating the ALL_EQUAL_SURF_INCREASING constraint of the Ex-
ample slot
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Automaton Figure 4.90 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_INCREASING.

R s





C ← X
D ← 0
F ← X
R← 1





R ∧ (F = C)

≥

<



C ← D + VARi + VARi+1

D ← 0
F ← D + VARi + VARi+1

R← R ∧ (F = D + VARi + VARi+1)





Figure 4.90: Automaton for the ALL_EQUAL_SURF_INCREASING constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INCREASING pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_SURF_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the INCREASING_SEQUENCE pattern in the
time-series given by the VARIABLES collection are the same.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈6, 1, 1, 3, 4, 4, 5, 5, 2, 1, 1, 5, 5, 6, 4, 4〉)

Figure 4.91 provides an example where the ALL_EQUAL_SURF_INCREASING_SEQUENCE

([6, 1, 1, 3, 4, 4, 5, 5, 2, 1, 1, 5, 5, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_increasing_sequence,['20141203']).

ctr_origin(all_equal_surf_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_surf_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_increasing_sequence,all_equal_surf_increasing_sequence([[var-6],[var-1],[var-1],[var-3],[var-4],[var-4],[var-5],[var-5],[var-2],[var-1],[var-1],[var-5],[var-5],[var-6],[var-4],[var-4]])).


ctr_key_words(all_equal_surf_increasing_sequence,[]).

ctr_eval(all_equal_surf_increasing_sequence, [checker(all_equal_surf_increasing_sequence_c),
    automaton(all_equal_surf_increasing_sequence_a),
    automaton_with_signature(all_equal_surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_increasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        all_equal_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        all_equal_surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        all_equal_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(all_equal_surf_increasing_sequence, all_equal_surf_increasing_sequence_a, pair_signature(2,signature)).

all_equal_surf_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_surf_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, F, R])),
        arc(t,GT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(t,EQ,t,([C, D + Xj, F, R])),
        arc(t,LT,t,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.91: Illustrating the ALL_EQUAL_SURF_INCREASING_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.92 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_INCREASING_SEQUENCE.

≥ s





C ← X
D ← 0
F ← X
R← 1





≤ t

R
∧

(F
=

C
)

≥

<{
C ← D + VARi + VARi+1

D ← 0

}
>




D ← 0
F ← C
R← R ∧ (F = C)





=
{D ← D + VARi+1}

<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.92: Automaton for the ALL_EQUAL_SURF_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint ALL_EQUAL_SURF_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the INCREASING_TERRACE pattern in the
time-series given by the VARIABLES collection are the same.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (〈2, 3, 3, 6, 1, 1, 2, 2, 2, 4, 6, 1, 3, 3, 5, 5〉)

Figure 4.93 provides an example where the ALL_EQUAL_SURF_INCREASING_TERRACE

([2, 3, 3, 6, 1, 1, 2, 2, 2, 4, 6, 1, 3, 3, 5, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_increasing_terrace,['20141203']).

ctr_origin(all_equal_surf_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(all_equal_surf_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(all_equal_surf_increasing_terrace,all_equal_surf_increasing_terrace([[var-2],[var-3],[var-3],[var-6],[var-1],[var-1],[var-2],[var-2],[var-2],[var-4],[var-6],[var-1],[var-3],[var-3],[var-5],[var-5]])).


ctr_key_words(all_equal_surf_increasing_terrace,[]).

ctr_eval(all_equal_surf_increasing_terrace, [checker(all_equal_surf_increasing_terrace_c),
    automaton(all_equal_surf_increasing_terrace_a),
    automaton_with_signature(all_equal_surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_increasing_terrace_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_increasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
all_equal_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(all_equal_surf_increasing_terrace, all_equal_surf_increasing_terrace_a, pair_signature(2,signature)).

all_equal_surf_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_increasing_terrace_a(Flag,VARIABLES,Default).

all_equal_surf_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)])),
        arc(t,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.93: Illustrating the ALL_EQUAL_SURF_INCREASING_TERRACE constraint
of the Example slot
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Automaton Figure 4.94 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_INCREASING_TERRACE.

≥ s





C ← X
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F ← X
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C ← D + VARi
D ← 0
F ← D + VARi
R← R ∧ (F = D + VARi)





>

{D
←

0}

Figure 4.94: Automaton for the ALL_EQUAL_SURF_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_INFLEXION

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint ALL_EQUAL_SURF_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the INFLEXION pattern in the time-series
given by the VARIABLES collection are the same.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (〈2, 2, 3, 6, 6, 5, 5, 3, 2, 4, 5, 6, 3, 3, 3, 3〉)

Figure 4.95 provides an example where the ALL_EQUAL_SURF_INFLEXION

([2, 2, 3, 6, 6, 5, 5, 3, 2, 4, 5, 6, 3, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_inflexion,['20141203']).

ctr_origin(all_equal_surf_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(all_equal_surf_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_inflexion,all_equal_surf_inflexion([[var-2],[var-2],[var-3],[var-6],[var-6],[var-5],[var-5],[var-3],[var-2],[var-4],[var-5],[var-6],[var-3],[var-3],[var-3],[var-3]])).


ctr_key_words(all_equal_surf_inflexion,[]).

ctr_eval(all_equal_surf_inflexion, [checker(all_equal_surf_inflexion_c),
    automaton(all_equal_surf_inflexion_a),
    automaton_with_signature(all_equal_surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_inflexion_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_surf_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_inflexion_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).
all_equal_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_inflexion_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_inflexion, all_equal_surf_inflexion_a, pair_signature(2,signature)).

all_equal_surf_inflexion_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_inflexion_a(Flag,VARIABLES,Default).

all_equal_surf_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_inflexion_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(t,GT,t,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.95: Illustrating the ALL_EQUAL_SURF_INFLEXION constraint of the Exam-
ple slot
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Automaton Figure 4.96 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_INFLEXION.

= s





C ← X
D ← 0
F ← X
R← 1





≤ r ≥ t

R ∧ (F = C)

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<



C ← D + VARi
D ← 0
F ← D + VARi
R← R ∧ (F = D + VARi)





Figure 4.96: Automaton for the ALL_EQUAL_SURF_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_PEAK

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint ALL_EQUAL_SURF_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the PEAK pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈1, 2, 2, 7, 7, 1, 2, 4, 5, 7, 1, 2, 3, 6, 7, 1〉)

Figure 4.97 provides an example where the ALL_EQUAL_SURF_PEAK

([1, 2, 2, 7, 7, 1, 2, 4, 5, 7, 1, 2, 3, 6, 7, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_peak,['20141203']).

ctr_origin(all_equal_surf_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(all_equal_surf_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_peak,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_peak,all_equal_surf_peak([[var-1],[var-2],[var-2],[var-7],[var-7],[var-1],[var-2],[var-4],[var-5],[var-7],[var-1],[var-2],[var-3],[var-6],[var-7],[var-1]])).


ctr_key_words(all_equal_surf_peak,[]).

ctr_eval(all_equal_surf_peak, [checker(all_equal_surf_peak_c),
    automaton(all_equal_surf_peak_a),
    automaton_with_signature(all_equal_surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_peak_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_peak_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_peak_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        all_equal_surf_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        all_equal_surf_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_peak_c([Xj|Xs], Default, r, C, 0, C, A1000).

ctr_automaton_signature(all_equal_surf_peak, all_equal_surf_peak_a, pair_signature(2,signature)).

all_equal_surf_peak_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_peak_a(Flag,VARIABLES,Default).

all_equal_surf_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_peak_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + Xi, 0, F, R])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(t,GT,t,([C + D + Xi, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.97: Illustrating the ALL_EQUAL_SURF_PEAK constraint of the Example slot
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Automaton Figure 4.98 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_PEAK.

≥ s





C ← X
D ← 0
F ← X
R← 1





≤ r ≥ t

R ∧ (F = C)

≥

<

>{
C ← D + VARi
D ← 0

}

≤
{D ← D + VARi}

>{
C ← C + D + VARi
D ← 0

}

=
{D ← D + VARi}

<



D ← 0
F ← C
R← R ∧ (F = C)





Figure 4.98: Automaton for the ALL_EQUAL_SURF_PEAK constraint obtained by ap-
plying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_PLAIN

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint ALL_EQUAL_SURF_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the PLAIN pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈1, 6, 3, 3, 7, 6, 6, 3, 3, 5, 5, 4, 3, 3, 6, 3〉)

Figure 4.99 provides an example where the ALL_EQUAL_SURF_PLAIN

([1, 6, 3, 3, 7, 6, 6, 3, 3, 5, 5, 4, 3, 3, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_plain,['20141203']).

ctr_origin(all_equal_surf_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(all_equal_surf_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_plain,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_plain,all_equal_surf_plain([[var-1],[var-6],[var-3],[var-3],[var-7],[var-6],[var-6],[var-3],[var-3],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-3]])).


ctr_key_words(all_equal_surf_plain,[]).

ctr_eval(all_equal_surf_plain, [checker(all_equal_surf_plain_c),
    automaton(all_equal_surf_plain_a),
    automaton_with_signature(all_equal_surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_plain_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
all_equal_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_plain_c([Xj|Xs], Default, r, C, 0, F, R).
all_equal_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_plain, all_equal_surf_plain_a, pair_signature(2,signature)).

all_equal_surf_plain_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_plain_a(Flag,VARIABLES,Default).

all_equal_surf_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_plain_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.99: Illustrating the ALL_EQUAL_SURF_PLAIN constraint of the Example slot
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Automaton Figure 4.100 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_PLAIN.
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Figure 4.100: Automaton for the ALL_EQUAL_SURF_PLAIN constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_PLATEAU

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint ALL_EQUAL_SURF_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the PLATEAU pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (〈7, 2, 5, 5, 1, 2, 2, 5, 5, 3, 3, 4, 5, 5, 2, 5〉)

Figure 4.101 provides an example where the ALL_EQUAL_SURF_PLATEAU

([7, 2, 5, 5, 1, 2, 2, 5, 5, 3, 3, 4, 5, 5, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_plateau,['20141203']).

ctr_origin(all_equal_surf_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(all_equal_surf_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_plateau,all_equal_surf_plateau([[var-7],[var-2],[var-5],[var-5],[var-1],[var-2],[var-2],[var-5],[var-5],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-5]])).


ctr_key_words(all_equal_surf_plateau,[]).

ctr_eval(all_equal_surf_plateau, [checker(all_equal_surf_plateau_c),
    automaton(all_equal_surf_plateau_a),
    automaton_with_signature(all_equal_surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_plateau_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
all_equal_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
all_equal_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_plateau, all_equal_surf_plateau_a, pair_signature(2,signature)).

all_equal_surf_plateau_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_plateau_a(Flag,VARIABLES,Default).

all_equal_surf_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_plateau_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.101: Illustrating the ALL_EQUAL_SURF_PLATEAU constraint of the Example
slot
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Automaton Figure 4.102 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_PLATEAU.
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Figure 4.102: Automaton for the ALL_EQUAL_SURF_PLATEAU constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint ALL_EQUAL_SURF_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the PROPER_PLAIN pattern in the time-
series given by the VARIABLES collection are the same.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (〈2, 7, 3, 3, 6, 6, 3, 7, 3, 3, 5, 6, 5, 3, 3, 5〉)

Figure 4.103 provides an example where the ALL_EQUAL_SURF_PROPER_PLAIN

([2, 7, 3, 3, 6, 6, 3, 7, 3, 3, 5, 6, 5, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_proper_plain,['20141203']).

ctr_origin(all_equal_surf_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(all_equal_surf_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_proper_plain,all_equal_surf_proper_plain([[var-2],[var-7],[var-3],[var-3],[var-6],[var-6],[var-3],[var-7],[var-3],[var-3],[var-5],[var-6],[var-5],[var-3],[var-3],[var-5]])).


ctr_key_words(all_equal_surf_proper_plain,[]).

ctr_eval(all_equal_surf_proper_plain, [checker(all_equal_surf_proper_plain_c),
    automaton(all_equal_surf_proper_plain_a),
    automaton_with_signature(all_equal_surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_proper_plain_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_proper_plain_c([Xj|Xs], Default, r, C, 0, F, R).
all_equal_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_proper_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_proper_plain, all_equal_surf_proper_plain_a, pair_signature(2,signature)).

all_equal_surf_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_proper_plain_a(Flag,VARIABLES,Default).

all_equal_surf_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_proper_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.103: Illustrating the ALL_EQUAL_SURF_PROPER_PLAIN constraint of the
Example slot
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Automaton Figure 4.104 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_PROPER_PLAIN.
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Figure 4.104: Automaton for the ALL_EQUAL_SURF_PROPER_PLAIN constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the PROPER_PLAIN
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint ALL_EQUAL_SURF_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the PROPER_PLATEAU pattern in the time-
series given by the VARIABLES collection are the same.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example (〈7, 1, 5, 5, 2, 2, 5, 1, 5, 5, 3, 2, 3, 5, 5, 3〉)

Figure 4.105 provides an example where the ALL_EQUAL_SURF_PROPER_PLATEAU

([7, 1, 5, 5, 2, 2, 5, 1, 5, 5, 3, 2, 3, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_proper_plateau,['20141203']).

ctr_origin(all_equal_surf_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(all_equal_surf_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_proper_plateau,all_equal_surf_proper_plateau([[var-7],[var-1],[var-5],[var-5],[var-2],[var-2],[var-5],[var-1],[var-5],[var-5],[var-3],[var-2],[var-3],[var-5],[var-5],[var-3]])).


ctr_key_words(all_equal_surf_proper_plateau,[]).

ctr_eval(all_equal_surf_proper_plateau, [checker(all_equal_surf_proper_plateau_c),
    automaton(all_equal_surf_proper_plateau_a),
    automaton_with_signature(all_equal_surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_proper_plateau_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
all_equal_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F is D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_proper_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_proper_plateau, all_equal_surf_proper_plateau_a, pair_signature(2,signature)).

all_equal_surf_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_proper_plateau_a(Flag,VARIABLES,Default).

all_equal_surf_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #= D + Xi)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.105: Illustrating the ALL_EQUAL_SURF_PROPER_PLATEAU constraint of the
Example slot



368 ALL_EQUAL_SURF_PROPER_PLATEAU

Automaton Figure 4.106 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_PROPER_PLATEAU.
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Figure 4.106: Automaton for the ALL_EQUAL_SURF_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_STEADY

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint ALL_EQUAL_SURF_STEADY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the STEADY pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example (〈4, 4, 4, 2, 6, 4, 4, 4, 4, 3, 2, 1, 4, 4, 3, 4〉)

Figure 4.107 provides an example where the ALL_EQUAL_SURF_STEADY

([4, 4, 4, 2, 6, 4, 4, 4, 4, 3, 2, 1, 4, 4, 3, 4]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_steady,['20141203']).

ctr_origin(all_equal_surf_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(all_equal_surf_steady,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_steady,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_steady,[size('VARIABLES')>1]).


ctr_example(all_equal_surf_steady,all_equal_surf_steady([[var-4],[var-4],[var-4],[var-2],[var-6],[var-4],[var-4],[var-4],[var-4],[var-3],[var-2],[var-1],[var-4],[var-4],[var-3],[var-4]])).


ctr_key_words(all_equal_surf_steady,[]).

ctr_eval(all_equal_surf_steady, [checker(all_equal_surf_steady_c),
    automaton(all_equal_surf_steady_a),
    automaton_with_signature(all_equal_surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_steady_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_steady_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_steady_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        all_equal_surf_steady_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F is D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_surf_steady_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_surf_steady, all_equal_surf_steady_a, pair_signature(2,signature)).

all_equal_surf_steady_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_steady_a(Flag,VARIABLES,Default).

all_equal_surf_steady_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_steady_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_steady_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #= D + Xi + Xj)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.107: Illustrating the ALL_EQUAL_SURF_STEADY constraint of the Example
slot
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Automaton Figure 4.108 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_STEADY.

R s





C ← X
D ← 0
F ← X
R← 1





R ∧ (F = C)

≷

=



C ← D + VARi + VARi+1

D ← 0
F ← D + VARi + VARi+1

R← R ∧ (F = D + VARi + VARi+1)





Figure 4.108: Automaton for the ALL_EQUAL_SURF_STEADY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the STEADY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint ALL_EQUAL_SURF_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the STEADY_SEQUENCE pattern in the
time-series given by the VARIABLES collection are the same.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈6, 6, 5, 3, 3, 3, 3, 1, 4, 4, 4, 5, 6, 6, 7, 2〉)

Figure 4.109 provides an example where the ALL_EQUAL_SURF_STEADY_SEQUENCE

([6, 6, 5, 3, 3, 3, 3, 1, 4, 4, 4, 5, 6, 6, 7, 2]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_steady_sequence,['20141203']).

ctr_origin(all_equal_surf_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(all_equal_surf_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_steady_sequence,[size('VARIABLES')>1]).


ctr_example(all_equal_surf_steady_sequence,all_equal_surf_steady_sequence([[var-6],[var-6],[var-5],[var-3],[var-3],[var-3],[var-3],[var-1],[var-4],[var-4],[var-4],[var-5],[var-6],[var-6],[var-7],[var-2]])).


ctr_key_words(all_equal_surf_steady_sequence,[]).

ctr_eval(all_equal_surf_steady_sequence, [checker(all_equal_surf_steady_sequence_c),
    automaton(all_equal_surf_steady_sequence_a),
    automaton_with_signature(all_equal_surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_steady_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        all_equal_surf_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        all_equal_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
all_equal_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_steady_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is C+(D+Xj),
        all_equal_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(all_equal_surf_steady_sequence, all_equal_surf_steady_sequence_a, pair_signature(2,signature)).

all_equal_surf_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_steady_sequence_a(Flag,VARIABLES,Default).

all_equal_surf_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,EQ,r,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_steady_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.109: Illustrating the ALL_EQUAL_SURF_STEADY_SEQUENCE constraint of
the Example slot
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Automaton Figure 4.110 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_STEADY_SEQUENCE.

≷ s





C ← X
D ← 0
F ← X
R← 1





= r

R
∧

(F
=

C
)

≷

={
C ← D + VARi + VARi+1

D ← 0

}
≷




D ← 0
F ← C
R← R ∧ (F = C)





={
C ← C + D + VARi+1

D ← 0

}

Figure 4.110: Automaton for the ALL_EQUAL_SURF_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_SURF_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the STRICTLY_DECREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection are the same.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.

Example (〈3, 6, 5, 4, 5, 5, 6, 6, 5, 3, 1, 2, 6, 5, 3, 1〉)

Figure 4.111 provides an example where the ALL_EQUAL_SURF_STRICTLY_DECREASING_SEQUENCE

([3, 6, 5, 4, 5, 5, 6, 6, 5, 3, 1, 2, 6, 5, 3, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(all_equal_surf_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_surf_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_strictly_decreasing_sequence,all_equal_surf_strictly_decreasing_sequence([[var-3],[var-6],[var-5],[var-4],[var-5],[var-5],[var-6],[var-6],[var-5],[var-3],[var-1],[var-2],[var-6],[var-5],[var-3],[var-1]])).


ctr_key_words(all_equal_surf_strictly_decreasing_sequence,[]).

ctr_eval(all_equal_surf_strictly_decreasing_sequence, [checker(all_equal_surf_strictly_decreasing_sequence_c),
    automaton(all_equal_surf_strictly_decreasing_sequence_a),
    automaton_with_signature(all_equal_surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_strictly_decreasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        all_equal_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
all_equal_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        all_equal_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
all_equal_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(all_equal_surf_strictly_decreasing_sequence, all_equal_surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_surf_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_surf_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C + D + Xj, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.111: Illustrating the ALL_EQUAL_SURF_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.112 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← X
D ← 0
F ← X
R← 1





> r

R
∧

(F
=

C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}

≤



D ← 0
F ← C
R← R ∧ (F = C)





Figure 4.112: Automaton for the ALL_EQUAL_SURF_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_SURF_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the STRICTLY_INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection are the same.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.

Example (〈6, 1, 1, 2, 3, 4, 5, 5, 2, 1, 1, 3, 5, 6, 4, 4〉)

Figure 4.113 provides an example where the ALL_EQUAL_SURF_STRICTLY_INCREASING_SEQUENCE

([6, 1, 1, 2, 3, 4, 5, 5, 2, 1, 1, 3, 5, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_strictly_increasing_sequence,['20141203']).

ctr_origin(all_equal_surf_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_surf_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_strictly_increasing_sequence,all_equal_surf_strictly_increasing_sequence([[var-6],[var-1],[var-1],[var-2],[var-3],[var-4],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-5],[var-6],[var-4],[var-4]])).


ctr_key_words(all_equal_surf_strictly_increasing_sequence,[]).

ctr_eval(all_equal_surf_strictly_increasing_sequence, [checker(all_equal_surf_strictly_increasing_sequence_c),
    automaton(all_equal_surf_strictly_increasing_sequence_a),
    automaton_with_signature(all_equal_surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_strictly_increasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        all_equal_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
all_equal_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        all_equal_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(all_equal_surf_strictly_increasing_sequence, all_equal_surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

all_equal_surf_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_surf_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, F, R])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,LT,r,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.113: Illustrating the ALL_EQUAL_SURF_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot



384 ALL_EQUAL_SURF_STRICTLY_INCREASING_SEQUENCE

Automaton Figure 4.114 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_STRICTLY_INCREASING_SEQUENCE.

≥ s





C ← X
D ← 0
F ← X
R← 1





< r

R
∧

(F
=

C
)

≥

<{
C ← D + VARi + VARi+1

D ← 0

}
≥




D ← 0
F ← C
R← R ∧ (F = C)





<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.114: Automaton for the ALL_EQUAL_SURF_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_SUMMIT

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint ALL_EQUAL_SURF_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the SUMMIT pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (〈1, 3, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 4, 5, 3, 2〉)

Figure 4.115 provides an example where the ALL_EQUAL_SURF_SUMMIT

([1, 3, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 4, 5, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_summit,['20141203']).

ctr_origin(all_equal_surf_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(all_equal_surf_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_summit,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_summit,all_equal_surf_summit([[var-1],[var-3],[var-5],[var-4],[var-2],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-4],[var-5],[var-3],[var-2]])).


ctr_key_words(all_equal_surf_summit,[]).

ctr_eval(all_equal_surf_summit, [checker(all_equal_surf_summit_c),
    automaton(all_equal_surf_summit_a),
    automaton_with_signature(all_equal_surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_summit_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_surf_summit_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_summit_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        all_equal_surf_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        all_equal_surf_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_summit_c([Xj|Xs], Default, r, C, 0, C, A1000).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_summit_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(all_equal_surf_summit, all_equal_surf_summit_a, pair_signature(2,signature)).

all_equal_surf_summit_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_summit_a(Flag,VARIABLES,Default).

all_equal_surf_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_summit_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,GT,t,([D + Xi, 0, F, R])),
        arc(r,EQ,u,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,t,([C + D + Xi, 0, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #= C)])),
        arc(u,EQ,u,([C, D + Xi, F, R])),
        arc(u,LT,r,([C, D + Xi, F, R])),
        arc(u,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_summit.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.115: Illustrating the ALL_EQUAL_SURF_SUMMIT constraint of the Example
slot
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Automaton Figure 4.116 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_SUMMIT.

≥ s
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F ← X
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Figure 4.116: Automaton for the ALL_EQUAL_SURF_SUMMIT constraint obtained by
applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_VALLEY

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint ALL_EQUAL_SURF_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the VALLEY pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈7, 6, 6, 1, 1, 7, 6, 4, 3, 1, 7, 6, 5, 2, 1, 7〉)

Figure 4.117 provides an example where the ALL_EQUAL_SURF_VALLEY

([7, 6, 6, 1, 1, 7, 6, 4, 3, 1, 7, 6, 5, 2, 1, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_valley,['20141203']).

ctr_origin(all_equal_surf_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(all_equal_surf_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_valley,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_valley,all_equal_surf_valley([[var-7],[var-6],[var-6],[var-1],[var-1],[var-7],[var-6],[var-4],[var-3],[var-1],[var-7],[var-6],[var-5],[var-2],[var-1],[var-7]])).


ctr_key_words(all_equal_surf_valley,[]).

ctr_eval(all_equal_surf_valley, [checker(all_equal_surf_valley_c),
    automaton(all_equal_surf_valley_a),
    automaton_with_signature(all_equal_surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_valley_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_valley_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_surf_valley_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_valley_c([Xj|Xs], Default, r, C, 0, C, A1000).
all_equal_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        all_equal_surf_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        all_equal_surf_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(all_equal_surf_valley, all_equal_surf_valley_a, pair_signature(2,signature)).

all_equal_surf_valley_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_valley_a(Flag,VARIABLES,Default).

all_equal_surf_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_valley_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(r,LT,t,([D + Xi, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #= C)])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,t,([C + D + Xi, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_valley.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



ALL_EQUAL_SURF_VALLEY 391

> = > = < > > > > < > > > > <

14

valley 1

14=

valley 2

14=
feature values
(SURF)

valley 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

6 6

1 1

7

6

4

3

1

7

6

5

2

1

7

Figure 4.117: Illustrating the ALL_EQUAL_SURF_VALLEY constraint of the Example
slot
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Automaton Figure 4.118 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_VALLEY.

≤ s





C ← X
D ← 0
F ← X
R← 1





≥ r ≤ t

R ∧ (F = C)>

≤

≥
{D ← D + VARi}

<{
C ← D + VARi
D ← 0

}

>



D ← 0
F ← C
R← R ∧ (F = C)





=
{D ← D + VARi}

<{
C ← C + D + VARi
D ← 0

}

Figure 4.118: Automaton for the ALL_EQUAL_SURF_VALLEY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_SURF_ZIGZAG

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint ALL_EQUAL_SURF_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the surface of all occurrences of the ZIGZAG pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈1, 6, 1, 2, 6, 5, 1, 2, 1, 2, 1, 4, 5, 2, 4, 7〉)

Figure 4.119 provides an example where the ALL_EQUAL_SURF_ZIGZAG

([1, 6, 1, 2, 6, 5, 1, 2, 1, 2, 1, 4, 5, 2, 4, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_surf_zigzag,['20141203']).

ctr_origin(all_equal_surf_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(all_equal_surf_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_surf_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_surf_zigzag,all_equal_surf_zigzag([[var-1],[var-6],[var-1],[var-2],[var-6],[var-5],[var-1],[var-2],[var-1],[var-2],[var-1],[var-4],[var-5],[var-2],[var-4],[var-7]])).


ctr_key_words(all_equal_surf_zigzag,[]).

ctr_eval(all_equal_surf_zigzag, [checker(all_equal_surf_zigzag_c),
    automaton(all_equal_surf_zigzag_a),
    automaton_with_signature(all_equal_surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_surf_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_surf_zigzag_c(VARS, Default, s, _, 0, _, 1).

all_equal_surf_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        all_equal_surf_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, d, C, 0, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        all_equal_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_zigzag_c([Xj|Xs], Default, a, C, 0, C, A1000).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        all_equal_surf_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        all_equal_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_surf_zigzag_c([Xj|Xs], Default, a, C, 0, F, R).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_zigzag_c([Xj|Xs], Default, d, C, 0, C, A1000).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_surf_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        all_equal_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).

ctr_automaton_signature(all_equal_surf_zigzag, all_equal_surf_zigzag_a, pair_signature(2,signature)).

all_equal_surf_zigzag_a(Flag,VARIABLES):-
        Default = na,
        all_equal_surf_zigzag_a(Flag,VARIABLES,Default).

all_equal_surf_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_surf_zigzag_a_s(Flag,VARIABLES,Default,Signature).

all_equal_surf_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, D + Xi, F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 0, F, R])),
        arc(b,EQ,s,([C, 0, F, R])),
        arc(b,LT,c,([D + Xi, 0, F, R])),
        arc(c,GT,f,([C + D + Xi, 0, F, R])),
        arc(c,EQ,s,([C, 0, C, R #/\ (F #= C)])),
        arc(c,LT,a,([C, 0, C, R #/\ (F #= C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, D + Xi, F, R])),
        arc(e,GT,f,([D + Xi, 0, F, R])),
        arc(e,EQ,s,([C, 0, F, R])),
        arc(e,LT,a,([C, 0, F, R])),
        arc(f,GT,d,([C, 0, C, R #/\ (F #= C)])),
        arc(f,EQ,s,([C, 0, C, R #/\ (F #= C)])),
        arc(f,LT,c,([C + D + Xi, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_surf_zigzag.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.119: Illustrating the ALL_EQUAL_SURF_ZIGZAG constraint of the Example
slot
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Automaton Figure 4.120 depicts the automaton associated with the constraint
ALL_EQUAL_SURF_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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F ← C
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Figure 4.120: Automaton for the ALL_EQUAL_SURF_ZIGZAG constraint obtained by
applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1) miss-
ing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from b, c, e, f
to s the registerD is reset to its initial value; (3) on transitions from c, f to s the register
F is reset to C, and the register R is updated wrt C and F
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ALL_EQUAL_WIDTH_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_WIDTH_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the DECREASING_SEQUENCE pattern in the
time-series given by the VARIABLES collection are the same.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈1, 3, 3, 2, 2, 1, 1, 4, 6, 6, 4, 4, 2, 2, 3, 4〉)

Figure 4.121 provides an example where the ALL_EQUAL_WIDTH_DECREASING_SEQUENCE

([1, 3, 3, 2, 2, 1, 1, 4, 6, 6, 4, 4, 2, 2, 3, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_decreasing_sequence,['20141203']).

ctr_origin(all_equal_width_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_width_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_decreasing_sequence,all_equal_width_decreasing_sequence([[var-1],[var-3],[var-3],[var-2],[var-2],[var-1],[var-1],[var-4],[var-6],[var-6],[var-4],[var-4],[var-2],[var-2],[var-3],[var-4]])).


ctr_key_words(all_equal_width_decreasing_sequence,[]).

ctr_eval(all_equal_width_decreasing_sequence, [checker(all_equal_width_decreasing_sequence_c),
    automaton(all_equal_width_decreasing_sequence_a),
    automaton_with_signature(all_equal_width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_decreasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+2,
        all_equal_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        all_equal_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(all_equal_width_decreasing_sequence, all_equal_width_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_width_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_width_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,s,([C, 0, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.121: Illustrating the ALL_EQUAL_WIDTH_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.122 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_DECREASING_SEQUENCE.

≤ s





C ← X
D ← 0
F ← X
R← 1





≥ t

R
∧

(F
=

C
)

>{
C ← D + 2
D ← 0

}

≤

>{
C ← C + D + 1
D ← 0

}=
{D ← D + 1}

<



D ← 0
F ← C
R← R ∧ (F = C)





Figure 4.122: Automaton for the ALL_EQUAL_WIDTH_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint ALL_EQUAL_WIDTH_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the DECREASING_TERRACE pattern in the
time-series given by the VARIABLES collection are the same.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (〈6, 5, 5, 4, 3, 3, 1, 1, 3, 3, 5, 2, 2, 1, 1, 1〉)

Figure 4.123 provides an example where the ALL_EQUAL_WIDTH_DECREASING_TERRACE

([6, 5, 5, 4, 3, 3, 1, 1, 3, 3, 5, 2, 2, 1, 1, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_decreasing_terrace,['20141203']).

ctr_origin(all_equal_width_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(all_equal_width_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(all_equal_width_decreasing_terrace,all_equal_width_decreasing_terrace([[var-6],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-1],[var-3],[var-3],[var-5],[var-2],[var-2],[var-1],[var-1],[var-1]])).


ctr_key_words(all_equal_width_decreasing_terrace,[]).

ctr_eval(all_equal_width_decreasing_terrace, [checker(all_equal_width_decreasing_terrace_c),
    automaton(all_equal_width_decreasing_terrace_a),
    automaton_with_signature(all_equal_width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_decreasing_terrace_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
all_equal_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(all_equal_width_decreasing_terrace, all_equal_width_decreasing_terrace_a, pair_signature(2,signature)).

all_equal_width_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_decreasing_terrace_a(Flag,VARIABLES,Default).

all_equal_width_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,r,([D + 1, 0, D + 1, R #/\ (F #= D + 1)])),
        arc(t,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.123: Illustrating the ALL_EQUAL_WIDTH_DECREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.124 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_DECREASING_TERRACE.

≤ s





C ← X
D ← 0
F ← X
R← 1





> r= t

R ∧ (F = C)

≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>



C ← D + 1
D ← 0
F ← D + 1
R← R ∧ (F = D + 1)





<

{D
←

0}

Figure 4.124: Automaton for the ALL_EQUAL_WIDTH_DECREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_GORGE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint ALL_EQUAL_WIDTH_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the GORGE pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈6, 4, 2, 3, 5, 1, 1, 5, 4, 2, 3, 6, 3, 2, 4, 5〉)

Figure 4.125 provides an example where the ALL_EQUAL_WIDTH_GORGE

([6, 4, 2, 3, 5, 1, 1, 5, 4, 2, 3, 6, 3, 2, 4, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_gorge,['20141203']).

ctr_origin(all_equal_width_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(all_equal_width_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_gorge,all_equal_width_gorge([[var-6],[var-4],[var-2],[var-3],[var-5],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-3],[var-2],[var-4],[var-5]])).


ctr_key_words(all_equal_width_gorge,[]).

ctr_eval(all_equal_width_gorge, [checker(all_equal_width_gorge_c),
    automaton(all_equal_width_gorge_a),
    automaton_with_signature(all_equal_width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_gorge_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_width_gorge_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_gorge_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        all_equal_width_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        all_equal_width_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        all_equal_width_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_gorge_c([Xj|Xs], Default, r, C, 0, C, A1000).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        all_equal_width_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_gorge_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(all_equal_width_gorge, all_equal_width_gorge_a, pair_signature(2,signature)).

all_equal_width_gorge_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_gorge_a(Flag,VARIABLES,Default).

all_equal_width_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_gorge_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D + 1, F, R])),
        arc(r,LT,t,([D + 1, 0, F, R])),
        arc(r,EQ,u,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #= C)])),
        arc(u,EQ,u,([C, D + 1, F, R])),
        arc(u,GT,r,([C, D + 1, F, R])),
        arc(u,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.125: Illustrating the ALL_EQUAL_WIDTH_GORGE constraint of the Example
slot
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Automaton Figure 4.126 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_GORGE.

≤ s





C ← X
D ← 0
F ← X
R← 1





> r

≤ t

= u

R ∧ (F = C)

≤

>

>
{D ← D + 1}

<{
C ← D + 1
D ← 0

}

=
{D ← D + 1}

=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

>


 D
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F ←
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R←
R ∧

(F
=
C
)




=
{D ← D + 1}

>
{D
←

D
+

1
}

<
{D ← 0}

Figure 4.126: Automaton for the ALL_EQUAL_WIDTH_GORGE constraint obtained by
applying decoration Table 3.38 to the seed transducer of the GORGE pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_WIDTH_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the INCREASING_SEQUENCE pattern in the
time-series given by the VARIABLES collection are the same.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈6, 4, 4, 5, 5, 6, 6, 3, 1, 1, 3, 3, 5, 5, 4, 3〉)

Figure 4.127 provides an example where the ALL_EQUAL_WIDTH_INCREASING_SEQUENCE

([6, 4, 4, 5, 5, 6, 6, 3, 1, 1, 3, 3, 5, 5, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_increasing_sequence,['20141203']).

ctr_origin(all_equal_width_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_width_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_increasing_sequence,all_equal_width_increasing_sequence([[var-6],[var-4],[var-4],[var-5],[var-5],[var-6],[var-6],[var-3],[var-1],[var-1],[var-3],[var-3],[var-5],[var-5],[var-4],[var-3]])).


ctr_key_words(all_equal_width_increasing_sequence,[]).

ctr_eval(all_equal_width_increasing_sequence, [checker(all_equal_width_increasing_sequence_c),
    automaton(all_equal_width_increasing_sequence_a),
    automaton_with_signature(all_equal_width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_increasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_width_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+2,
        all_equal_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        all_equal_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(all_equal_width_increasing_sequence, all_equal_width_increasing_sequence_a, pair_signature(2,signature)).

all_equal_width_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_width_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([D + 2, 0, F, R])),
        arc(t,GT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.127: Illustrating the ALL_EQUAL_WIDTH_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.128 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_INCREASING_SEQUENCE.

≥ s





C ← X
D ← 0
F ← X
R← 1





≤ t

R
∧

(F
=

C
)

≥

<{
C ← D + 2
D ← 0

}
>




D ← 0
F ← C
R← R ∧ (F = C)





=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

Figure 4.128: Automaton for the ALL_EQUAL_WIDTH_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint ALL_EQUAL_WIDTH_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the INCREASING_TERRACE pattern in the
time-series given by the VARIABLES collection are the same.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (〈1, 2, 2, 3, 4, 4, 6, 6, 4, 4, 2, 5, 5, 6, 6, 6〉)

Figure 4.129 provides an example where the ALL_EQUAL_WIDTH_INCREASING_TERRACE

([1, 2, 2, 3, 4, 4, 6, 6, 4, 4, 2, 5, 5, 6, 6, 6]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_increasing_terrace,['20141203']).

ctr_origin(all_equal_width_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(all_equal_width_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(all_equal_width_increasing_terrace,all_equal_width_increasing_terrace([[var-1],[var-2],[var-2],[var-3],[var-4],[var-4],[var-6],[var-6],[var-4],[var-4],[var-2],[var-5],[var-5],[var-6],[var-6],[var-6]])).


ctr_key_words(all_equal_width_increasing_terrace,[]).

ctr_eval(all_equal_width_increasing_terrace, [checker(all_equal_width_increasing_terrace_c),
    automaton(all_equal_width_increasing_terrace_a),
    automaton_with_signature(all_equal_width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_increasing_terrace_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_increasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
all_equal_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(all_equal_width_increasing_terrace, all_equal_width_increasing_terrace_a, pair_signature(2,signature)).

all_equal_width_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_increasing_terrace_a(Flag,VARIABLES,Default).

all_equal_width_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([D + 1, 0, D + 1, R #/\ (F #= D + 1)])),
        arc(t,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_increasing_terrace.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.129: Illustrating the ALL_EQUAL_WIDTH_INCREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.130 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_INCREASING_TERRACE.

≥ s
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C ← D + 1
D ← 0
F ← D + 1
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>

{D
←
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Figure 4.130: Automaton for the ALL_EQUAL_WIDTH_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_INFLEXION

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint ALL_EQUAL_WIDTH_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the INFLEXION pattern in the time-series
given by the VARIABLES collection are the same.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example (〈2, 2, 3, 6, 6, 5, 3, 3, 4, 4, 5, 3, 3, 3, 4, 6〉)

Figure 4.131 provides an example where the ALL_EQUAL_WIDTH_INFLEXION

([2, 2, 3, 6, 6, 5, 3, 3, 4, 4, 5, 3, 3, 3, 4, 6]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_inflexion,['20141203']).

ctr_origin(all_equal_width_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(all_equal_width_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_inflexion,all_equal_width_inflexion([[var-2],[var-2],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-4],[var-4],[var-5],[var-3],[var-3],[var-3],[var-4],[var-6]])).


ctr_key_words(all_equal_width_inflexion,[]).

ctr_eval(all_equal_width_inflexion, [checker(all_equal_width_inflexion_c),
    automaton(all_equal_width_inflexion_a),
    automaton_with_signature(all_equal_width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_inflexion_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_width_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
all_equal_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_inflexion_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).
all_equal_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+1,
        all_equal_width_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+1,
        all_equal_width_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_inflexion_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_width_inflexion, all_equal_width_inflexion_a, pair_signature(2,signature)).

all_equal_width_inflexion_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_inflexion_a(Flag,VARIABLES,Default).

all_equal_width_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_inflexion_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + 1, 0, D + 1, R #/\ (F #= D + 1)])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(t,GT,t,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([D + 1, 0, D + 1, R #/\ (F #= D + 1)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.131: Illustrating the ALL_EQUAL_WIDTH_INFLEXION constraint of the Ex-
ample slot
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Automaton Figure 4.132 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_INFLEXION.

= s





C ← X
D ← 0
F ← X
R← 1





≤ r ≥ t

R ∧ (F = C)

=

><

>≤
{D ← D + 1}

≥
{D ← D + 1}

<



C ← D + 1
D ← 0
F ← D + 1
R← R ∧ (F = D + 1)





Figure 4.132: Automaton for the ALL_EQUAL_WIDTH_INFLEXION constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the INFLEXION
pattern (transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_PEAK

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint ALL_EQUAL_WIDTH_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the PEAK pattern in the time-series given by
the VARIABLES collection are the same.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈1, 2, 2, 7, 7, 1, 2, 4, 5, 7, 1, 2, 3, 6, 7, 1〉)

Figure 4.133 provides an example where the ALL_EQUAL_WIDTH_PEAK

([1, 2, 2, 7, 7, 1, 2, 4, 5, 7, 1, 2, 3, 6, 7, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_peak,['20141203']).

ctr_origin(all_equal_width_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(all_equal_width_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_peak,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_peak,all_equal_width_peak([[var-1],[var-2],[var-2],[var-7],[var-7],[var-1],[var-2],[var-4],[var-5],[var-7],[var-1],[var-2],[var-3],[var-6],[var-7],[var-1]])).


ctr_key_words(all_equal_width_peak,[]).

ctr_eval(all_equal_width_peak, [checker(all_equal_width_peak_c),
    automaton(all_equal_width_peak_a),
    automaton_with_signature(all_equal_width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_peak_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_width_peak_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_peak_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        all_equal_width_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+1,
        all_equal_width_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        all_equal_width_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_peak_c([Xj|Xs], Default, r, C, 0, C, A1000).

ctr_automaton_signature(all_equal_width_peak, all_equal_width_peak_a, pair_signature(2,signature)).

all_equal_width_peak_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_peak_a(Flag,VARIABLES,Default).

all_equal_width_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_peak_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + 1, 0, F, R])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.133: Illustrating the ALL_EQUAL_WIDTH_PEAK constraint of the Example
slot
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Automaton Figure 4.134 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_PEAK.

≥ s





C ← X
D ← 0
F ← X
R← 1





≤ r ≥ t

R ∧ (F = C)

≥

<

>{
C ← D + 1
D ← 0

}

≤
{D ← D + 1}

>{
C ← C + D + 1
D ← 0

}

=
{D ← D + 1}

<



D ← 0
F ← C
R← R ∧ (F = C)





Figure 4.134: Automaton for the ALL_EQUAL_WIDTH_PEAK constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_PLAIN

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint ALL_EQUAL_WIDTH_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the PLAIN pattern in the time-series given by
the VARIABLES collection are the same.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈1, 6, 3, 3, 7, 6, 6, 3, 3, 5, 5, 4, 3, 3, 6, 3〉)

Figure 4.135 provides an example where the ALL_EQUAL_WIDTH_PLAIN

([1, 6, 3, 3, 7, 6, 6, 3, 3, 5, 5, 4, 3, 3, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_plain,['20141203']).

ctr_origin(all_equal_width_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(all_equal_width_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_plain,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_plain,all_equal_width_plain([[var-1],[var-6],[var-3],[var-3],[var-7],[var-6],[var-6],[var-3],[var-3],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-3]])).


ctr_key_words(all_equal_width_plain,[]).

ctr_eval(all_equal_width_plain, [checker(all_equal_width_plain_c),
    automaton(all_equal_width_plain_a),
    automaton_with_signature(all_equal_width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_plain_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_width_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
all_equal_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_plain_c([Xj|Xs], Default, r, C, 0, F, R).
all_equal_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_width_plain, all_equal_width_plain_a, pair_signature(2,signature)).

all_equal_width_plain_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_plain_a(Flag,VARIABLES,Default).

all_equal_width_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_plain_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([D + 1, 0, D + 1, R #/\ (F #= D + 1)])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,s,([D + 1, 0, D + 1, R #/\ (F #= D + 1)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.135: Illustrating the ALL_EQUAL_WIDTH_PLAIN constraint of the Example
slot



428 ALL_EQUAL_WIDTH_PLAIN

Automaton Figure 4.136 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_PLAIN.
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Figure 4.136: Automaton for the ALL_EQUAL_WIDTH_PLAIN constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_PLATEAU

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint ALL_EQUAL_WIDTH_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the PLATEAU pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (〈7, 2, 5, 5, 1, 2, 2, 5, 5, 3, 3, 4, 5, 5, 2, 5〉)

Figure 4.137 provides an example where the ALL_EQUAL_WIDTH_PLATEAU

([7, 2, 5, 5, 1, 2, 2, 5, 5, 3, 3, 4, 5, 5, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_plateau,['20141203']).

ctr_origin(all_equal_width_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(all_equal_width_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_plateau,all_equal_width_plateau([[var-7],[var-2],[var-5],[var-5],[var-1],[var-2],[var-2],[var-5],[var-5],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-5]])).


ctr_key_words(all_equal_width_plateau,[]).

ctr_eval(all_equal_width_plateau, [checker(all_equal_width_plateau_c),
    automaton(all_equal_width_plateau_a),
    automaton_with_signature(all_equal_width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_plateau_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_width_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
all_equal_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
all_equal_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_width_plateau, all_equal_width_plateau_a, pair_signature(2,signature)).

all_equal_width_plateau_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_plateau_a(Flag,VARIABLES,Default).

all_equal_width_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_plateau_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([D + 1, 0, D + 1, R #/\ (F #= D + 1)])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,s,([D + 1, 0, D + 1, R #/\ (F #= D + 1)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



ALL_EQUAL_WIDTH_PLATEAU 431

> < = > < = < = > = < < = > <

2

plateau 1

2=

plateau 2

2=
feature values
(WIDTH)

plateau 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

2

5 5

1

2 2

5 5

3 3

4

5 5

2

5

Figure 4.137: Illustrating the ALL_EQUAL_WIDTH_PLATEAU constraint of the Exam-
ple slot
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Automaton Figure 4.138 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_PLATEAU.
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Figure 4.138: Automaton for the ALL_EQUAL_WIDTH_PLATEAU constraint obtained
by applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint ALL_EQUAL_WIDTH_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the PROPER_PLAIN pattern in the time-series
given by the VARIABLES collection are the same.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example (〈2, 7, 3, 3, 6, 6, 3, 7, 3, 3, 5, 6, 5, 3, 3, 5〉)

Figure 4.139 provides an example where the ALL_EQUAL_WIDTH_PROPER_PLAIN

([2, 7, 3, 3, 6, 6, 3, 7, 3, 3, 5, 6, 5, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_proper_plain,['20141203']).

ctr_origin(all_equal_width_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(all_equal_width_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_proper_plain,all_equal_width_proper_plain([[var-2],[var-7],[var-3],[var-3],[var-6],[var-6],[var-3],[var-7],[var-3],[var-3],[var-5],[var-6],[var-5],[var-3],[var-3],[var-5]])).


ctr_key_words(all_equal_width_proper_plain,[]).

ctr_eval(all_equal_width_proper_plain, [checker(all_equal_width_proper_plain_c),
    automaton(all_equal_width_proper_plain_a),
    automaton_with_signature(all_equal_width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_proper_plain_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_width_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_proper_plain_c([Xj|Xs], Default, r, C, 0, F, R).
all_equal_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_proper_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_width_proper_plain, all_equal_width_proper_plain_a, pair_signature(2,signature)).

all_equal_width_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_proper_plain_a(Flag,VARIABLES,Default).

all_equal_width_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,LT,s,([D + 1, 0, D + 1, R #/\ (F #= D + 1)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_proper_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.139: Illustrating the ALL_EQUAL_WIDTH_PROPER_PLAIN constraint of the
Example slot
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Automaton Figure 4.140 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_PROPER_PLAIN.
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Figure 4.140: Automaton for the ALL_EQUAL_WIDTH_PROPER_PLAIN constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the PROPER_PLAIN
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint ALL_EQUAL_WIDTH_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the PROPER_PLATEAU pattern in the time-
series given by the VARIABLES collection are the same.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example (〈7, 1, 5, 5, 2, 2, 5, 1, 5, 5, 3, 2, 3, 5, 5, 3〉)

Figure 4.141 provides an example where the ALL_EQUAL_WIDTH_PROPER_PLATEAU

([7, 1, 5, 5, 2, 2, 5, 1, 5, 5, 3, 2, 3, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_proper_plateau,['20141203']).

ctr_origin(all_equal_width_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(all_equal_width_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_proper_plateau,all_equal_width_proper_plateau([[var-7],[var-1],[var-5],[var-5],[var-2],[var-2],[var-5],[var-1],[var-5],[var-5],[var-3],[var-2],[var-3],[var-5],[var-5],[var-3]])).


ctr_key_words(all_equal_width_proper_plateau,[]).

ctr_eval(all_equal_width_proper_plateau, [checker(all_equal_width_proper_plateau_c),
    automaton(all_equal_width_proper_plateau_a),
    automaton_with_signature(all_equal_width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_proper_plateau_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_width_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_proper_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
all_equal_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F is D+1 ->
            C1000=R
        ;   C1000=0
        ),
        all_equal_width_proper_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(all_equal_width_proper_plateau, all_equal_width_proper_plateau_a, pair_signature(2,signature)).

all_equal_width_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_proper_plateau_a(Flag,VARIABLES,Default).

all_equal_width_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,GT,s,([D + 1, 0, D + 1, R #/\ (F #= D + 1)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_proper_plateau.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.141: Illustrating the ALL_EQUAL_WIDTH_PROPER_PLATEAU constraint of
the Example slot
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Automaton Figure 4.142 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_PROPER_PLATEAU.
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Figure 4.142: Automaton for the ALL_EQUAL_WIDTH_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint ALL_EQUAL_WIDTH_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the STEADY_SEQUENCE pattern in the time-
series given by the VARIABLES collection are the same.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈3, 5, 5, 5, 3, 1, 4, 4, 4, 6, 5, 3, 2, 2, 2, 5〉)

Figure 4.143 provides an example where the ALL_EQUAL_WIDTH_STEADY_SEQUENCE

([3, 5, 5, 5, 3, 1, 4, 4, 4, 6, 5, 3, 2, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_steady_sequence,['20141203']).

ctr_origin(all_equal_width_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(all_equal_width_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_steady_sequence,[size('VARIABLES')>1]).


ctr_example(all_equal_width_steady_sequence,all_equal_width_steady_sequence([[var-3],[var-5],[var-5],[var-5],[var-3],[var-1],[var-4],[var-4],[var-4],[var-6],[var-5],[var-3],[var-2],[var-2],[var-2],[var-5]])).


ctr_key_words(all_equal_width_steady_sequence,[]).

ctr_eval(all_equal_width_steady_sequence, [checker(all_equal_width_steady_sequence_c),
    automaton(all_equal_width_steady_sequence_a),
    automaton_with_signature(all_equal_width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_steady_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        all_equal_width_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+2,
        all_equal_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
all_equal_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_steady_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is C+(D+1),
        all_equal_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(all_equal_width_steady_sequence, all_equal_width_steady_sequence_a, pair_signature(2,signature)).

all_equal_width_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_steady_sequence_a(Flag,VARIABLES,Default).

all_equal_width_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([D + 2, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,EQ,r,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_steady_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.143: Illustrating the ALL_EQUAL_WIDTH_STEADY_SEQUENCE constraint of
the Example slot
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Automaton Figure 4.144 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_STEADY_SEQUENCE.
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C ← C + D + 1
D ← 0

}

Figure 4.144: Automaton for the ALL_EQUAL_WIDTH_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_WIDTH_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the STRICTLY_DECREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection are the same.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈4, 3, 2, 2, 4, 4, 6, 6, 4, 1, 1, 2, 2, 4, 3, 1〉)

Figure 4.145 provides an example where the ALL_EQUAL_WIDTH_STRICTLY_DECREASING_SEQUENCE

([4, 3, 2, 2, 4, 4, 6, 6, 4, 1, 1, 2, 2, 4, 3, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_strictly_decreasing_sequence,['20141203']).

ctr_origin(all_equal_width_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_width_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_strictly_decreasing_sequence,all_equal_width_strictly_decreasing_sequence([[var-4],[var-3],[var-2],[var-2],[var-4],[var-4],[var-6],[var-6],[var-4],[var-1],[var-1],[var-2],[var-2],[var-4],[var-3],[var-1]])).


ctr_key_words(all_equal_width_strictly_decreasing_sequence,[]).

ctr_eval(all_equal_width_strictly_decreasing_sequence, [checker(all_equal_width_strictly_decreasing_sequence_c),
    automaton(all_equal_width_strictly_decreasing_sequence_a),
    automaton_with_signature(all_equal_width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_strictly_decreasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+2,
        all_equal_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
all_equal_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        all_equal_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
all_equal_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(all_equal_width_strictly_decreasing_sequence, all_equal_width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

all_equal_width_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

all_equal_width_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C + D + 1, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #= C)]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.145: Illustrating the ALL_EQUAL_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.146 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_STRICTLY_DECREASING_SEQUENCE.
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D ← 0
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R← R ∧ (F = C)





Figure 4.146: Automaton for the ALL_EQUAL_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint ALL_EQUAL_WIDTH_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the STRICTLY_INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection are the same.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈6, 3, 3, 4, 5, 6, 6, 3, 1, 1, 2, 3, 5, 5, 4, 3〉)

Figure 4.147 provides an example where the ALL_EQUAL_WIDTH_STRICTLY_INCREASING_SEQUENCE

([6, 3, 3, 4, 5, 6, 6, 3, 1, 1, 2, 3, 5, 5, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_strictly_increasing_sequence,['20141203']).

ctr_origin(all_equal_width_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(all_equal_width_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_strictly_increasing_sequence,all_equal_width_strictly_increasing_sequence([[var-6],[var-3],[var-3],[var-4],[var-5],[var-6],[var-6],[var-3],[var-1],[var-1],[var-2],[var-3],[var-5],[var-5],[var-4],[var-3]])).


ctr_key_words(all_equal_width_strictly_increasing_sequence,[]).

ctr_eval(all_equal_width_strictly_increasing_sequence, [checker(all_equal_width_strictly_increasing_sequence_c),
    automaton(all_equal_width_strictly_increasing_sequence_a),
    automaton_with_signature(all_equal_width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_strictly_increasing_sequence_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+2,
        all_equal_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
all_equal_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        all_equal_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(all_equal_width_strictly_increasing_sequence, all_equal_width_strictly_increasing_sequence_a, pair_signature(2,signature)).

all_equal_width_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

all_equal_width_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([D + 2, 0, F, R])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #= C)])),
        arc(r,LT,r,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.
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Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
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Figure 4.147: Illustrating the ALL_EQUAL_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.148 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_STRICTLY_INCREASING_SEQUENCE.
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Figure 4.148: Automaton for the ALL_EQUAL_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_SUMMIT

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint ALL_EQUAL_WIDTH_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the SUMMIT pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (〈1, 3, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 4, 5, 3, 2〉)

Figure 4.149 provides an example where the ALL_EQUAL_WIDTH_SUMMIT

([1, 3, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 4, 5, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_summit,['20141203']).

ctr_origin(all_equal_width_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(all_equal_width_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_summit,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_summit,all_equal_width_summit([[var-1],[var-3],[var-5],[var-4],[var-2],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-4],[var-5],[var-3],[var-2]])).


ctr_key_words(all_equal_width_summit,[]).

ctr_eval(all_equal_width_summit, [checker(all_equal_width_summit_c),
    automaton(all_equal_width_summit_a),
    automaton_with_signature(all_equal_width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_summit_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        all_equal_width_summit_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_summit_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        all_equal_width_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        all_equal_width_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        all_equal_width_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_summit_c([Xj|Xs], Default, r, C, 0, C, A1000).
all_equal_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        all_equal_width_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_summit_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(all_equal_width_summit, all_equal_width_summit_a, pair_signature(2,signature)).

all_equal_width_summit_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_summit_a(Flag,VARIABLES,Default).

all_equal_width_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_summit_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,GT,t,([D + 1, 0, F, R])),
        arc(r,EQ,u,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #= C)])),
        arc(u,EQ,u,([C, D + 1, F, R])),
        arc(u,LT,r,([C, D + 1, F, R])),
        arc(u,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.



all_equal_width_summit.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.149: Illustrating the ALL_EQUAL_WIDTH_SUMMIT constraint of the Exam-
ple slot
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Automaton Figure 4.150 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_SUMMIT.
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Figure 4.150: Automaton for the ALL_EQUAL_WIDTH_SUMMIT constraint obtained
by applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (tran-
sition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_VALLEY

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint ALL_EQUAL_WIDTH_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the VALLEY pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈7, 6, 6, 1, 1, 7, 6, 4, 3, 1, 7, 6, 5, 2, 1, 7〉)

Figure 4.151 provides an example where the ALL_EQUAL_WIDTH_VALLEY

([7, 6, 6, 1, 1, 7, 6, 4, 3, 1, 7, 6, 5, 2, 1, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_valley,['20141203']).

ctr_origin(all_equal_width_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(all_equal_width_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_valley,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_valley,all_equal_width_valley([[var-7],[var-6],[var-6],[var-1],[var-1],[var-7],[var-6],[var-4],[var-3],[var-1],[var-7],[var-6],[var-5],[var-2],[var-1],[var-7]])).


ctr_key_words(all_equal_width_valley,[]).

ctr_eval(all_equal_width_valley, [checker(all_equal_width_valley_c),
    automaton(all_equal_width_valley_a),
    automaton_with_signature(all_equal_width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_valley_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_valley_c([Xj|Xs], Default, r, C, D, F, R).
all_equal_width_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        all_equal_width_valley_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+1,
        all_equal_width_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
all_equal_width_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        all_equal_width_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).
all_equal_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_valley_c([Xj|Xs], Default, r, C, 0, C, A1000).
all_equal_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        all_equal_width_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
all_equal_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        all_equal_width_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(all_equal_width_valley, all_equal_width_valley_a, pair_signature(2,signature)).

all_equal_width_valley_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_valley_a(Flag,VARIABLES,Default).

all_equal_width_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_valley_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(r,LT,t,([D + 1, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #= C)])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Automaton Figure 4.152 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_VALLEY.
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Figure 4.152: Automaton for the ALL_EQUAL_WIDTH_VALLEY constraint obtained
by applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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ALL_EQUAL_WIDTH_ZIGZAG

CONDITION FEATURE PATTERN

I B J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint ALL_EQUAL_WIDTH_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the width of all occurrences of the ZIGZAG pattern in the time-series given
by the VARIABLES collection are the same.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈3, 4, 1, 4, 3, 3, 4, 2, 6, 3, 2, 0, 3, 1, 2, 3〉)

Figure 4.153 provides an example where the ALL_EQUAL_WIDTH_ZIGZAG

([3, 4, 1, 4, 3, 3, 4, 2, 6, 3, 2, 0, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(all_equal_width_zigzag,['20141203']).

ctr_origin(all_equal_width_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(all_equal_width_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(all_equal_width_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(all_equal_width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(all_equal_width_zigzag,all_equal_width_zigzag([[var-3],[var-4],[var-1],[var-4],[var-3],[var-3],[var-4],[var-2],[var-6],[var-3],[var-2],[var-0],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(all_equal_width_zigzag,[]).

ctr_eval(all_equal_width_zigzag, [checker(all_equal_width_zigzag_c),
    automaton(all_equal_width_zigzag_a),
    automaton_with_signature(all_equal_width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

all_equal_width_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        all_equal_width_zigzag_c(VARS, Default, s, _, 0, _, 1).

all_equal_width_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=CLast,
        1 is RLast.
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        all_equal_width_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, d, C, 0, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        all_equal_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        all_equal_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_zigzag_c([Xj|Xs], Default, a, C, 0, C, A1000).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        all_equal_width_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        all_equal_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        all_equal_width_zigzag_c([Xj|Xs], Default, a, C, 0, F, R).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_zigzag_c([Xj|Xs], Default, d, C, 0, C, A1000).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F is C ->
            A1000=R
        ;   A1000=0
        ),
        all_equal_width_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
all_equal_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        all_equal_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).

ctr_automaton_signature(all_equal_width_zigzag, all_equal_width_zigzag_a, pair_signature(2,signature)).

all_equal_width_zigzag_a(Flag,VARIABLES):-
        Default = na,
        all_equal_width_zigzag_a(Flag,VARIABLES,Default).

all_equal_width_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        all_equal_width_zigzag_a_s(Flag,VARIABLES,Default,Signature).

all_equal_width_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, D + 1, F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 0, F, R])),
        arc(b,EQ,s,([C, 0, F, R])),
        arc(b,LT,c,([D + 1, 0, F, R])),
        arc(c,GT,f,([C + D + 1, 0, F, R])),
        arc(c,EQ,s,([C, 0, C, R #/\ (F #= C)])),
        arc(c,LT,a,([C, 0, C, R #/\ (F #= C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, D + 1, F, R])),
        arc(e,GT,f,([D + 1, 0, F, R])),
        arc(e,EQ,s,([C, 0, F, R])),
        arc(e,LT,a,([C, 0, F, R])),
        arc(f,GT,d,([C, 0, C, R #/\ (F #= C)])),
        arc(f,EQ,s,([C, 0, C, R #/\ (F #= C)])),
        arc(f,LT,c,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [_,0,_,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.153: Illustrating the ALL_EQUAL_WIDTH_ZIGZAG constraint of the Exam-
ple slot
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Automaton Figure 4.154 depicts the automaton associated with the constraint
ALL_EQUAL_WIDTH_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.154: Automaton for the ALL_EQUAL_WIDTH_ZIGZAG constraint obtained
by applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1)
missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from
b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f to s
the register F is reset to C, and the register R is updated wrt C and F
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DECREASING_HEIGHT_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint DECREASING_HEIGHT_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREASING_TERRACE

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (〈7, 6, 6, 6, 4, 3, 3, 2, 2, 4, 4, 6, 3, 3, 1, 1〉)

Figure 4.155 provides an example where the DECREAS-
ING_HEIGHT_DECREASING_TERRACE ([7, 6, 6, 6, 4, 3, 3, 2, 2, 4, 4, 6, 3, 3, 1, 1]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_height_decreasing_terrace,['20141203']).

ctr_origin(decreasing_height_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(decreasing_height_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_height_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(decreasing_height_decreasing_terrace,decreasing_height_decreasing_terrace([[var-7],[var-6],[var-6],[var-6],[var-4],[var-3],[var-3],[var-2],[var-2],[var-4],[var-4],[var-6],[var-3],[var-3],[var-1],[var-1]])).


ctr_key_words(decreasing_height_decreasing_terrace,[]).

ctr_eval(decreasing_height_decreasing_terrace, [checker(decreasing_height_decreasing_terrace_c),
    automaton(decreasing_height_decreasing_terrace_a),
    automaton_with_signature(decreasing_height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_height_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_height_decreasing_terrace_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_height_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).
decreasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(decreasing_height_decreasing_terrace, decreasing_height_decreasing_terrace_a, pair_signature(2,signature)).

decreasing_height_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        decreasing_height_decreasing_terrace_a(Flag,VARIABLES,Default).

decreasing_height_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_height_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

decreasing_height_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))])),
        arc(t,LT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.155: Illustrating the DECREASING_HEIGHT_DECREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.156 depicts the automaton associated with the constraint DECREAS-
ING_HEIGHT_DECREASING_TERRACE.
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Figure 4.156: Automaton for the DECREASING_HEIGHT_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DECREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_HEIGHT_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint DECREASING_HEIGHT_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING_TERRACE

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (〈2, 5, 5, 5, 6, 2, 3, 4, 4, 5, 3, 3, 1, 2, 2, 3〉)

Figure 4.157 provides an example where the DECREAS-
ING_HEIGHT_INCREASING_TERRACE ([2, 5, 5, 5, 6, 2, 3, 4, 4, 5, 3, 3, 1, 2, 2, 3]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_height_increasing_terrace,['20141203']).

ctr_origin(decreasing_height_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(decreasing_height_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_height_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(decreasing_height_increasing_terrace,decreasing_height_increasing_terrace([[var-2],[var-5],[var-5],[var-5],[var-6],[var-2],[var-3],[var-4],[var-4],[var-5],[var-3],[var-3],[var-1],[var-2],[var-2],[var-3]])).


ctr_key_words(decreasing_height_increasing_terrace,[]).

ctr_eval(decreasing_height_increasing_terrace, [checker(decreasing_height_increasing_terrace_c),
    automaton(decreasing_height_increasing_terrace_a),
    automaton_with_signature(decreasing_height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_height_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_height_increasing_terrace_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_height_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_increasing_terrace_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).
decreasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(decreasing_height_increasing_terrace, decreasing_height_increasing_terrace_a, pair_signature(2,signature)).

decreasing_height_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        decreasing_height_increasing_terrace_a(Flag,VARIABLES,Default).

decreasing_height_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_height_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

decreasing_height_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))])),
        arc(t,GT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.157: Illustrating the DECREASING_HEIGHT_INCREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.158 depicts the automaton associated with the constraint DECREAS-
ING_HEIGHT_INCREASING_TERRACE.
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Figure 4.158: Automaton for the DECREASING_HEIGHT_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
INCREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_HEIGHT_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint DECREASING_HEIGHT_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PLAIN pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example (〈2, 3, 6, 5, 5, 7, 6, 6, 4, 5, 5, 4, 3, 6, 6, 3〉)

Figure 4.159 provides an example where the DECREASING_HEIGHT_PLAIN

([2, 3, 6, 5, 5, 7, 6, 6, 4, 5, 5, 4, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_height_plain,['20141203']).

ctr_origin(decreasing_height_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(decreasing_height_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_height_plain,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_height_plain,decreasing_height_plain([[var-2],[var-3],[var-6],[var-5],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(decreasing_height_plain,[]).

ctr_eval(decreasing_height_plain, [checker(decreasing_height_plain_c),
    automaton(decreasing_height_plain_a),
    automaton_with_signature(decreasing_height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_height_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_height_plain_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_height_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_height_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_height_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
decreasing_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_plain_c([Xj|Xs], Default, r, C, 1000000, F, R).
decreasing_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_height_plain, decreasing_height_plain_a, pair_signature(2,signature)).

decreasing_height_plain_a(Flag,VARIABLES):-
        Default = na,
        decreasing_height_plain_a(Flag,VARIABLES,Default).

decreasing_height_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_height_plain_a_s(Flag,VARIABLES,Default,Signature).

decreasing_height_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))])),
        arc(t,GT,r,([C, 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.159: Illustrating the DECREASING_HEIGHT_PLAIN constraint of the Exam-
ple slot
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Automaton Figure 4.160 depicts the automaton associated with the constraint DECREAS-
ING_HEIGHT_PLAIN.
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Figure 4.160: Automaton for the DECREASING_HEIGHT_PLAIN constraint obtained
by applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_HEIGHT_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint DECREASING_HEIGHT_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PLATEAU pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example (〈5, 2, 2, 5, 5, 4, 3, 3, 4, 2, 2, 1, 3, 2, 5, 7〉)

Figure 4.161 provides an example where the DECREASING_HEIGHT_PLATEAU

([5, 2, 2, 5, 5, 4, 3, 3, 4, 2, 2, 1, 3, 2, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_height_plateau,['20141203']).

ctr_origin(decreasing_height_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(decreasing_height_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_height_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_height_plateau,decreasing_height_plateau([[var-5],[var-2],[var-2],[var-5],[var-5],[var-4],[var-3],[var-3],[var-4],[var-2],[var-2],[var-1],[var-3],[var-2],[var-5],[var-7]])).


ctr_key_words(decreasing_height_plateau,[]).

ctr_eval(decreasing_height_plateau, [checker(decreasing_height_plateau_c),
    automaton(decreasing_height_plateau_a),
    automaton_with_signature(decreasing_height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_height_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_height_plateau_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_height_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_height_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
decreasing_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_plateau_c([Xj|Xs], Default, r, C, 1000000, F, R).
decreasing_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_height_plateau, decreasing_height_plateau_a, pair_signature(2,signature)).

decreasing_height_plateau_a(Flag,VARIABLES):-
        Default = na,
        decreasing_height_plateau_a(Flag,VARIABLES,Default).

decreasing_height_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_height_plateau_a_s(Flag,VARIABLES,Default,Signature).

decreasing_height_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))])),
        arc(t,LT,r,([C, 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.161: Illustrating the DECREASING_HEIGHT_PLATEAU constraint of the Ex-
ample slot



480 DECREASING_HEIGHT_PLATEAU

Automaton Figure 4.162 depicts the automaton associated with the constraint DECREAS-
ING_HEIGHT_PLATEAU.
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Figure 4.162: Automaton for the DECREASING_HEIGHT_PLATEAU constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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482 DECREASING_HEIGHT_PROPER_PLAIN

DECREASING_HEIGHT_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint DECREASING_HEIGHT_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PROPER_PLAIN pattern
in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example (〈2, 7, 5, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 5〉)

Figure 4.163 provides an example where the DECREASING_HEIGHT_PROPER_PLAIN

([2, 7, 5, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_height_proper_plain,['20141203']).

ctr_origin(decreasing_height_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(decreasing_height_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_height_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_height_proper_plain,decreasing_height_proper_plain([[var-2],[var-7],[var-5],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-5]])).


ctr_key_words(decreasing_height_proper_plain,[]).

ctr_eval(decreasing_height_proper_plain, [checker(decreasing_height_proper_plain_c),
    automaton(decreasing_height_proper_plain_a),
    automaton_with_signature(decreasing_height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_height_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_height_proper_plain_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_height_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_height_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, F, R).
decreasing_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_proper_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_height_proper_plain, decreasing_height_proper_plain_a, pair_signature(2,signature)).

decreasing_height_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        decreasing_height_proper_plain_a(Flag,VARIABLES,Default).

decreasing_height_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_height_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

decreasing_height_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,r,([C, 1000000, F, R])),
        arc(t,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.163: Illustrating the DECREASING_HEIGHT_PROPER_PLAIN constraint of
the Example slot
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Automaton Figure 4.164 depicts the automaton associated with the constraint DECREAS-
ING_HEIGHT_PROPER_PLAIN.

≤ s





C ← +∞
D ← +∞
F ← +∞
R← 1





> r= t

R ∧ (F ≥ C) ≤

>

>

=
{D ← min(D, VARi)}

<

=
{D ← min(D, VARi)} >

{D ← +∞}

<




C
←

m
in
(D

, V
ARi

)

D
←

+∞

F
←

m
in
(D

, V
ARi

)

R
←

R
∧ (

F
≥ m

in
(D

, V
ARi

))




Figure 4.164: Automaton for the DECREASING_HEIGHT_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_HEIGHT_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint DECREASING_HEIGHT_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PROPER_PLATEAU pat-
tern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example (〈3, 5, 5, 5, 3, 2, 3, 4, 4, 1, 5, 2, 3, 3, 1, 7〉)

Figure 4.165 provides an example where the DECREASING_HEIGHT_PROPER_PLATEAU

([3, 5, 5, 5, 3, 2, 3, 4, 4, 1, 5, 2, 3, 3, 1, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_height_proper_plateau,['20141203']).

ctr_origin(decreasing_height_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(decreasing_height_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_height_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_height_proper_plateau,decreasing_height_proper_plateau([[var-3],[var-5],[var-5],[var-5],[var-3],[var-2],[var-3],[var-4],[var-4],[var-1],[var-5],[var-2],[var-3],[var-3],[var-1],[var-7]])).


ctr_key_words(decreasing_height_proper_plateau,[]).

ctr_eval(decreasing_height_proper_plateau, [checker(decreasing_height_proper_plateau_c),
    automaton(decreasing_height_proper_plateau_a),
    automaton_with_signature(decreasing_height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_height_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_height_proper_plateau_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_height_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_height_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_height_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, F, R).
decreasing_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_proper_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_height_proper_plateau, decreasing_height_proper_plateau_a, pair_signature(2,signature)).

decreasing_height_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        decreasing_height_proper_plateau_a(Flag,VARIABLES,Default).

decreasing_height_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_height_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

decreasing_height_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([C, 1000000, F, R])),
        arc(t,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.165: Illustrating the DECREASING_HEIGHT_PROPER_PLATEAU constraint of
the Example slot
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Automaton Figure 4.166 depicts the automaton associated with the constraint DECREAS-
ING_HEIGHT_PROPER_PLATEAU.

≥ s





C ← +∞
D ← +∞
F ← +∞
R← 1





< r= t

R ∧ (F ≥ C) ≥

<

<

=
{D ← min(D, VARi)}

>

=
{D ← min(D, VARi)} <

{D ← +∞}

>




C
←

m
in
(D

, V
ARi

)

D
←

+∞

F
←

m
in
(D

, V
ARi

)

R
←

R
∧ (

F
≥ m

in
(D

, V
ARi

))




Figure 4.166: Automaton for the DECREASING_HEIGHT_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_HEIGHT_STEADY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint DECREASING_HEIGHT_STEADY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the STEADY pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example (〈3, 6, 6, 6, 2, 7, 5, 5, 5, 6, 5, 5, 5, 3, 3, 7〉)

Figure 4.167 provides an example where the DECREASING_HEIGHT_STEADY

([3, 6, 6, 6, 2, 7, 5, 5, 5, 6, 5, 5, 5, 3, 3, 7]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_height_steady,['20141203']).

ctr_origin(decreasing_height_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(decreasing_height_steady,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_height_steady,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_height_steady,[size('VARIABLES')>1]).


ctr_example(decreasing_height_steady,decreasing_height_steady([[var-3],[var-6],[var-6],[var-6],[var-2],[var-7],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-3],[var-3],[var-7]])).


ctr_key_words(decreasing_height_steady,[]).

ctr_eval(decreasing_height_steady, [checker(decreasing_height_steady_c),
    automaton(decreasing_height_steady_a),
    automaton_with_signature(decreasing_height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_height_steady_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_height_steady_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_height_steady_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_height_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        decreasing_height_steady_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F>=min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_height_steady_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_height_steady, decreasing_height_steady_a, pair_signature(2,signature)).

decreasing_height_steady_a(Flag,VARIABLES):-
        Default = na,
        decreasing_height_steady_a(Flag,VARIABLES,Default).

decreasing_height_steady_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_height_steady_a_s(Flag,VARIABLES,Default,Signature).

decreasing_height_steady_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #>= min(min(D, Xi), Xj))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_height_steady.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.167: Illustrating the DECREASING_HEIGHT_STEADY constraint of the Ex-
ample slot
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Automaton Figure 4.168 depicts the automaton associated with the constraint DECREAS-
ING_HEIGHT_STEADY.

R s





C ← +∞
D ← +∞
F ← +∞
R← 1





R ∧ (F ≥ C)

≷

=



C ← min(min(D, VARi), VARi+1)
D ← +∞
F ← min(min(D, VARi), VARi+1)
R← R ∧ (F ≥ min(min(D, VARi), VARi+1))





Figure 4.168: Automaton for the DECREASING_HEIGHT_STEADY constraint obtained
by applying decoration Table 3.38 to the seed transducer of the STEADY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_HEIGHT_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint DECREASING_HEIGHT_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the STEADY_SEQUENCE

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example (〈4, 3, 2, 5, 5, 5, 3, 2, 4, 4, 6, 5, 3, 2, 2, 6〉)

Figure 4.169 provides an example where the DECREASING_HEIGHT_STEADY_SEQUENCE

([4, 3, 2, 5, 5, 5, 3, 2, 4, 4, 6, 5, 3, 2, 2, 6]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_height_steady_sequence,['20141203']).

ctr_origin(decreasing_height_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(decreasing_height_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_height_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_height_steady_sequence,[size('VARIABLES')>1]).


ctr_example(decreasing_height_steady_sequence,decreasing_height_steady_sequence([[var-4],[var-3],[var-2],[var-5],[var-5],[var-5],[var-3],[var-2],[var-4],[var-4],[var-6],[var-5],[var-3],[var-2],[var-2],[var-6]])).


ctr_key_words(decreasing_height_steady_sequence,[]).

ctr_eval(decreasing_height_steady_sequence, [checker(decreasing_height_steady_sequence_c),
    automaton(decreasing_height_steady_sequence_a),
    automaton_with_signature(decreasing_height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_height_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_height_steady_sequence_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_height_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        decreasing_height_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        decreasing_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
decreasing_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_height_steady_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
decreasing_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(C,min(D,Xj)),
        decreasing_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).

ctr_automaton_signature(decreasing_height_steady_sequence, decreasing_height_steady_sequence_a, pair_signature(2,signature)).

decreasing_height_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_height_steady_sequence_a(Flag,VARIABLES,Default).

decreasing_height_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_height_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_height_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(r,LT,s,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(r,GT,s,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.169: Illustrating the DECREASING_HEIGHT_STEADY_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.170 depicts the automaton associated with the constraint DECREAS-
ING_HEIGHT_STEADY_SEQUENCE.

≷ s





C ← +∞
D ← +∞
F ← +∞
R← 1





= r
R
∧

(F
≥

C
)

≷

={
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≷




D ← +∞
F ← C
R← R ∧ (F ≥ C)





={
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.170: Automaton for the DECREASING_HEIGHT_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint DECREASING_MAX_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example (〈7, 6, 5, 6, 5, 4, 1, 2, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.171 provides an example where the DECREAS-
ING_MAX_BUMP_ON_DECREASING_SEQUENCE ([7, 6, 5, 6, 5, 4, 1, 2, 7, 5, 4, 2, 5, 4, 3, 3])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(decreasing_max_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_max_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(decreasing_max_bump_on_decreasing_sequence,decreasing_max_bump_on_decreasing_sequence([[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-2],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(decreasing_max_bump_on_decreasing_sequence,[]).

ctr_eval(decreasing_max_bump_on_decreasing_sequence, [checker(decreasing_max_bump_on_decreasing_sequence_c),
    automaton(decreasing_max_bump_on_decreasing_sequence_a),
    automaton_with_signature(decreasing_max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_bump_on_decreasing_sequence_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
decreasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F>=max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(decreasing_max_bump_on_decreasing_sequence, decreasing_max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_max_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_max_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, max(D, Xi), F, R])),
        arc(u,LT,s,([C, -1000000, F, R])),
        arc(u,EQ,s,([C, -1000000, F, R])),
        arc(u,GT,v,([C, max(D, Xi), F, R])),
        arc(v,LT,s,([C, -1000000, F, R])),
        arc(v,EQ,s,([C, -1000000, F, R])),
        arc(v,GT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #>= max(D, Xi))]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_bump_on_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.171: Illustrating the DECREASING_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.172 depicts the automaton associated with the constraint DECREAS-
ING_MAX_BUMP_ON_DECREASING_SEQUENCE.
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Figure 4.172: Automaton for the DECREAS-
ING_MAX_BUMP_ON_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.38 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



DECREASING_MAX_BUMP_ON_DECREASING_SEQUENCE 501
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DECREASING_MAX_DECREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint DECREASING_MAX_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the DECREASING pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (〈1, 1, 3, 4, 4, 5, 7, 7, 5, 4, 4, 2, 2, 2, 5, 5〉)

Figure 4.173 provides an example where the DECREASING_MAX_DECREASING

([1, 1, 3, 4, 4, 5, 7, 7, 5, 4, 4, 2, 2, 2, 5, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_decreasing,['20141203']).

ctr_origin(decreasing_max_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(decreasing_max_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_decreasing,decreasing_max_decreasing([[var-1],[var-1],[var-3],[var-4],[var-4],[var-5],[var-7],[var-7],[var-5],[var-4],[var-4],[var-2],[var-2],[var-2],[var-5],[var-5]])).


ctr_key_words(decreasing_max_decreasing,[]).

ctr_eval(decreasing_max_decreasing, [checker(decreasing_max_decreasing_c),
    automaton(decreasing_max_decreasing_a),
    automaton_with_signature(decreasing_max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_decreasing_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        B1000 is max(max(D,Xi),Xj),
        (   F>=max(max(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_max_decreasing_c([Xj|Xs], Default, s, A1000, -1000000, B1000, C1000).
decreasing_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_max_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(decreasing_max_decreasing, decreasing_max_decreasing_a, pair_signature(2,signature)).

decreasing_max_decreasing_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_decreasing_a(Flag,VARIABLES,Default).

decreasing_max_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_decreasing_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(max(D, Xi), Xj), -1000000, max(max(D, Xi), Xj), R #/\ (F #>= max(max(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_decreasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



DECREASING_MAX_DECREASING 503

= < < = < < = > > = > = = < =

7

decreasing 1

5≥

decreasing 2

4≥
feature values
(MAX)

decreasing 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

1 1

3

4 4

5

7 7

5

4 4

2 2 2

5 5

Figure 4.173: Illustrating the DECREASING_MAX_DECREASING constraint of the Ex-
ample slot
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Automaton Figure 4.174 depicts the automaton associated with the constraint DECREAS-
ING_MAX_DECREASING.

R s





C ← +∞
D ← −∞
F ← +∞
R← 1





R ∧ (F ≥ C)

>



C ← max(max(D, VARi), VARi+1)
D ← −∞
F ← max(max(D, VARi), VARi+1)
R← R ∧ (F ≥ max(max(D, VARi), VARi+1))





≤

Figure 4.174: Automaton for the DECREASING_MAX_DECREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint DECREASING_MAX_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (〈4, 7, 4, 2, 3, 4, 4, 6, 5, 5, 4, 3, 2, 2, 3, 2〉)

Figure 4.175 provides an example where the DECREAS-
ING_MAX_DECREASING_SEQUENCE ([4, 7, 4, 2, 3, 4, 4, 6, 5, 5, 4, 3, 2, 2, 3, 2]) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_decreasing_sequence,['20141203']).

ctr_origin(decreasing_max_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_max_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_decreasing_sequence,decreasing_max_decreasing_sequence([[var-4],[var-7],[var-4],[var-2],[var-3],[var-4],[var-4],[var-6],[var-5],[var-5],[var-4],[var-3],[var-2],[var-2],[var-3],[var-2]])).


ctr_key_words(decreasing_max_decreasing_sequence,[]).

ctr_eval(decreasing_max_decreasing_sequence, [checker(decreasing_max_decreasing_sequence_c),
    automaton(decreasing_max_decreasing_sequence_a),
    automaton_with_signature(decreasing_max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_decreasing_sequence_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        decreasing_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
decreasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        decreasing_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
decreasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        decreasing_max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).

ctr_automaton_signature(decreasing_max_decreasing_sequence, decreasing_max_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_max_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_max_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, F, R])),
        arc(t,EQ,t,([C, max(D, Xj), F, R])),
        arc(t,LT,s,([C, -1000000, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.175: Illustrating the DECREASING_MAX_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.176 depicts the automaton associated with the constraint DECREAS-
ING_MAX_DECREASING_SEQUENCE.
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Figure 4.176: Automaton for the DECREASING_MAX_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint DECREASING_MAX_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection are decreasing.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example (〈4, 5, 6, 0, 2, 4, 4, 1, 2, 3, 2, 3, 4, 6, 5, 1〉)

Figure 4.177 provides an example where the DECREAS-
ING_MAX_DIP_ON_INCREASING_SEQUENCE ([4, 5, 6, 0, 2, 4, 4, 1, 2, 3, 2, 3, 4, 6, 5, 1])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_dip_on_increasing_sequence,['20141203']).

ctr_origin(decreasing_max_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_max_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(decreasing_max_dip_on_increasing_sequence,decreasing_max_dip_on_increasing_sequence([[var-4],[var-5],[var-6],[var-0],[var-2],[var-4],[var-4],[var-1],[var-2],[var-3],[var-2],[var-3],[var-4],[var-6],[var-5],[var-1]])).


ctr_key_words(decreasing_max_dip_on_increasing_sequence,[]).

ctr_eval(decreasing_max_dip_on_increasing_sequence, [checker(decreasing_max_dip_on_increasing_sequence_c),
    automaton(decreasing_max_dip_on_increasing_sequence_a),
    automaton_with_signature(decreasing_max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_dip_on_increasing_sequence_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
decreasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F>=max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(decreasing_max_dip_on_increasing_sequence, decreasing_max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

decreasing_max_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_max_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, max(D, Xi), F, R])),
        arc(u,GT,s,([C, -1000000, F, R])),
        arc(u,EQ,s,([C, -1000000, F, R])),
        arc(u,LT,v,([C, max(D, Xi), F, R])),
        arc(v,GT,s,([C, -1000000, F, R])),
        arc(v,EQ,s,([C, -1000000, F, R])),
        arc(v,LT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #>= max(D, Xi))]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_dip_on_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.177: Illustrating the DECREASING_MAX_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.178 depicts the automaton associated with the constraint DECREAS-
ING_MAX_DIP_ON_INCREASING_SEQUENCE.
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Figure 4.178: Automaton for the DECREAS-
ING_MAX_DIP_ON_INCREASING_SEQUENCE constraint obtained by applying
decoration Table 3.38 to the seed transducer of the DIP_ON_INCREASING_SEQUENCE
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_INCREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint DECREASING_MAX_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INCREASING pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (〈4, 4, 5, 5, 4, 3, 3, 1, 4, 2, 4, 3, 3, 1, 2, 1〉)

Figure 4.179 provides an example where the DECREASING_MAX_INCREASING

([4, 4, 5, 5, 4, 3, 3, 1, 4, 2, 4, 3, 3, 1, 2, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_increasing,['20141203']).

ctr_origin(decreasing_max_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(decreasing_max_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_increasing,decreasing_max_increasing([[var-4],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-2],[var-4],[var-3],[var-3],[var-1],[var-2],[var-1]])).


ctr_key_words(decreasing_max_increasing,[]).

ctr_eval(decreasing_max_increasing, [checker(decreasing_max_increasing_c),
    automaton(decreasing_max_increasing_a),
    automaton_with_signature(decreasing_max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_increasing_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_increasing_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        B1000 is max(max(D,Xi),Xj),
        (   F>=max(max(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_max_increasing_c([Xj|Xs], Default, s, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(decreasing_max_increasing, decreasing_max_increasing_a, pair_signature(2,signature)).

decreasing_max_increasing_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_increasing_a(Flag,VARIABLES,Default).

decreasing_max_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_increasing_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([max(max(D, Xi), Xj), -1000000, max(max(D, Xi), Xj), R #/\ (F #>= max(max(D, Xi), Xj))]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_increasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.179: Illustrating the DECREASING_MAX_INCREASING constraint of the Ex-
ample slot
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Automaton Figure 4.180 depicts the automaton associated with the constraint DECREAS-
ING_MAX_INCREASING.

R s





C ← +∞
D ← −∞
F ← +∞
R← 1





R ∧ (F ≥ C)

≥

<



C ← max(max(D, VARi), VARi+1)
D ← −∞
F ← max(max(D, VARi), VARi+1)
R← R ∧ (F ≥ max(max(D, VARi), VARi+1))





Figure 4.180: Automaton for the DECREASING_MAX_INCREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the INCREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint DECREASING_MAX_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (〈3, 4, 5, 5, 4, 3, 3, 1, 2, 2, 4, 3, 3, 1, 3, 1〉)

Figure 4.181 provides an example where the DECREAS-
ING_MAX_INCREASING_SEQUENCE ([3, 4, 5, 5, 4, 3, 3, 1, 2, 2, 4, 3, 3, 1, 3, 1]) constraint
holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_increasing_sequence,['20141203']).

ctr_origin(decreasing_max_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_max_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_increasing_sequence,decreasing_max_increasing_sequence([[var-3],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_max_increasing_sequence,[]).

ctr_eval(decreasing_max_increasing_sequence, [checker(decreasing_max_increasing_sequence_c),
    automaton(decreasing_max_increasing_sequence_a),
    automaton_with_signature(decreasing_max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_increasing_sequence_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        decreasing_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
decreasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
decreasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        decreasing_max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        decreasing_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).

ctr_automaton_signature(decreasing_max_increasing_sequence, decreasing_max_increasing_sequence_a, pair_signature(2,signature)).

decreasing_max_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_max_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(t,GT,s,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(t,EQ,t,([C, max(D, Xj), F, R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, F, R]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.181: Illustrating the DECREASING_MAX_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.182 depicts the automaton associated with the constraint DECREAS-
ING_MAX_INCREASING_SEQUENCE.

≥ s





C ← +∞
D ← −∞
F ← +∞
R← 1





≤ t
R
∧

(F
≥

C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
>




D ← −∞
F ← C
R← R ∧ (F ≥ C)





=
{D ← max(D, VARi+1)}

<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.182: Automaton for the DECREASING_MAX_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_INFLEXION

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint DECREASING_MAX_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INFLEXION pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example (〈3, 4, 3, 2, 2, 1, 1, 2, 2, 5, 5〉)

Figure 4.183 provides an example where the DECREASING_MAX_INFLEXION

([3, 4, 3, 2, 2, 1, 1, 2, 2, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_inflexion,['20141203']).

ctr_origin(decreasing_max_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(decreasing_max_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_inflexion,decreasing_max_inflexion([[var-3],[var-4],[var-3],[var-2],[var-2],[var-1],[var-1],[var-2],[var-2],[var-5],[var-5]])).


ctr_key_words(decreasing_max_inflexion,[]).

ctr_eval(decreasing_max_inflexion, [checker(decreasing_max_inflexion_c),
    automaton(decreasing_max_inflexion_a),
    automaton_with_signature(decreasing_max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_inflexion_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_max_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_max_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F>=max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_max_inflexion_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).
decreasing_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F>=max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_max_inflexion_c([Xj|Xs], Default, r, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(decreasing_max_inflexion, decreasing_max_inflexion_a, pair_signature(2,signature)).

decreasing_max_inflexion_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_inflexion_a(Flag,VARIABLES,Default).

decreasing_max_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_inflexion_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #>= max(D, Xi))])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,EQ,r,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([C, max(D, Xi), F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,LT,r,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #>= max(D, Xi))]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.183: Illustrating the DECREASING_MAX_INFLEXION constraint of the Ex-
ample slot
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Automaton Figure 4.184 depicts the automaton associated with the constraint DECREAS-
ING_MAX_INFLEXION.

= s





C ← +∞
D ← −∞
F ← +∞
R← 1





≤ r ≥ t

R ∧ (F ≥ C)

=

><

>≤
{D ← max(D, VARi)}

≥
{D ← max(D, VARi)}

<



C ← max(D, VARi)
D ← −∞
F ← max(D, VARi)
R← R ∧ (F ≥ max(D, VARi))





Figure 4.184: Automaton for the DECREASING_MAX_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_PEAK

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint DECREASING_MAX_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the PEAK pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (〈1, 6, 6, 6, 2, 5, 4, 3, 2, 2, 3, 2, 1, 5, 5, 7〉)

Figure 4.185 provides an example where the DECREASING_MAX_PEAK

([1, 6, 6, 6, 2, 5, 4, 3, 2, 2, 3, 2, 1, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_peak,['20141203']).

ctr_origin(decreasing_max_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(decreasing_max_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_peak,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_peak,decreasing_max_peak([[var-1],[var-6],[var-6],[var-6],[var-2],[var-5],[var-4],[var-3],[var-2],[var-2],[var-3],[var-2],[var-1],[var-5],[var-5],[var-7]])).


ctr_key_words(decreasing_max_peak,[]).

ctr_eval(decreasing_max_peak, [checker(decreasing_max_peak_c),
    automaton(decreasing_max_peak_a),
    automaton_with_signature(decreasing_max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_peak_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_peak_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_peak_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_max_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
decreasing_max_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        decreasing_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
decreasing_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_peak_c([Xj|Xs], Default, r, C, -1000000, C, A1000).

ctr_automaton_signature(decreasing_max_peak, decreasing_max_peak_a, pair_signature(2,signature)).

decreasing_max_peak_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_peak_a(Flag,VARIABLES,Default).

decreasing_max_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_peak_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, F, R])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,EQ,r,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,LT,r,([C, -1000000, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_peak.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.185: Illustrating the DECREASING_MAX_PEAK constraint of the Example
slot
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Automaton Figure 4.186 depicts the automaton associated with the constraint DECREAS-
ING_MAX_PEAK.

≥ s





C ← +∞
D ← −∞
F ← +∞
R← 1





≤ r ≥ t

R ∧ (F ≥ C)

≥

<

>{
C ← max(D, VARi)
D ← −∞

}

≤
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

=
{D ← max(D, VARi)}

<



D ← −∞
F ← C
R← R ∧ (F ≥ C)





Figure 4.186: Automaton for the DECREASING_MAX_PEAK constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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530 DECREASING_MAX_STRICTLY_DECREASING_SEQUENCE

DECREASING_MAX_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint DECREASING_MAX_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example (〈6, 4, 6, 5, 5, 3, 5, 5, 4, 4, 4, 3, 2, 2, 3, 4〉)

Figure 4.187 provides an example where the DECREAS-
ING_MAX_STRICTLY_DECREASING_SEQUENCE ([6, 4, 6, 5, 5, 3, 5, 5, 4, 4, 4, 3, 2, 2, 3, 4])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_strictly_decreasing_sequence,['20141203']).

ctr_origin(decreasing_max_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_max_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_strictly_decreasing_sequence,decreasing_max_strictly_decreasing_sequence([[var-6],[var-4],[var-6],[var-5],[var-5],[var-3],[var-5],[var-5],[var-4],[var-4],[var-4],[var-3],[var-2],[var-2],[var-3],[var-4]])).


ctr_key_words(decreasing_max_strictly_decreasing_sequence,[]).

ctr_eval(decreasing_max_strictly_decreasing_sequence, [checker(decreasing_max_strictly_decreasing_sequence_c),
    automaton(decreasing_max_strictly_decreasing_sequence_a),
    automaton_with_signature(decreasing_max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_strictly_decreasing_sequence_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        decreasing_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
decreasing_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        decreasing_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
decreasing_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).

ctr_automaton_signature(decreasing_max_strictly_decreasing_sequence, decreasing_max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_max_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_max_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, F, R])),
        arc(r,LT,s,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, -1000000, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.187: Illustrating the DECREASING_MAX_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.188 depicts the automaton associated with the constraint DECREAS-
ING_MAX_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← +∞
D ← −∞
F ← +∞
R← 1





> r
R
∧

(F
≥

C
)

>{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}

≤



D ← −∞
F ← C
R← R ∧ (F ≥ C)





Figure 4.188: Automaton for the DECREAS-
ING_MAX_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint DECREASING_MAX_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are decreasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example (〈3, 4, 5, 5, 4, 3, 3, 1, 2, 3, 4, 3, 3, 1, 3, 1〉)

Figure 4.189 provides an example where the DECREAS-
ING_MAX_STRICTLY_INCREASING_SEQUENCE ([3, 4, 5, 5, 4, 3, 3, 1, 2, 3, 4, 3, 3, 1, 3, 1])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_strictly_increasing_sequence,['20141203']).

ctr_origin(decreasing_max_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_max_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_strictly_increasing_sequence,decreasing_max_strictly_increasing_sequence([[var-3],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-2],[var-3],[var-4],[var-3],[var-3],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_max_strictly_increasing_sequence,[]).

ctr_eval(decreasing_max_strictly_increasing_sequence, [checker(decreasing_max_strictly_increasing_sequence_c),
    automaton(decreasing_max_strictly_increasing_sequence_a),
    automaton_with_signature(decreasing_max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_strictly_increasing_sequence_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        decreasing_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
decreasing_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
decreasing_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        decreasing_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).

ctr_automaton_signature(decreasing_max_strictly_increasing_sequence, decreasing_max_strictly_increasing_sequence_a, pair_signature(2,signature)).

decreasing_max_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_max_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(r,GT,s,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, F, R]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.189: Illustrating the DECREASING_MAX_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.190 depicts the automaton associated with the constraint DECREAS-
ING_MAX_STRICTLY_INCREASING_SEQUENCE.

≥ s





C ← +∞
D ← −∞
F ← +∞
R← 1





< r
R
∧

(F
≥

C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
≥




D ← −∞
F ← C
R← R ∧ (F ≥ C)





<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.190: Automaton for the DECREAS-
ING_MAX_STRICTLY_INCREASING_SEQUENCE constraint obtained by applying dec-
oration Table 3.38 to the seed transducer of the STRICTLY_INCREASING_SEQUENCE
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_SUMMIT

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint DECREASING_MAX_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the SUMMIT pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example (〈1, 4, 4, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 2, 4, 2〉)

Figure 4.191 provides an example where the DECREASING_MAX_SUMMIT

([1, 4, 4, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 2, 4, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_summit,['20141203']).

ctr_origin(decreasing_max_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(decreasing_max_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_summit,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_summit,decreasing_max_summit([[var-1],[var-4],[var-4],[var-5],[var-4],[var-2],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-2],[var-4],[var-2]])).


ctr_key_words(decreasing_max_summit,[]).

ctr_eval(decreasing_max_summit, [checker(decreasing_max_summit_c),
    automaton(decreasing_max_summit_a),
    automaton_with_signature(decreasing_max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_summit_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_max_summit_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_summit_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        decreasing_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_summit_c([Xj|Xs], Default, r, C, -1000000, C, A1000).
decreasing_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_max_summit_c([Xj|Xs], Default, s, C, -1000000, F, R).

ctr_automaton_signature(decreasing_max_summit, decreasing_max_summit_a, pair_signature(2,signature)).

decreasing_max_summit_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_summit_a(Flag,VARIABLES,Default).

decreasing_max_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_summit_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, F, R])),
        arc(r,EQ,u,([C, max(D, Xi), F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(t,LT,r,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(u,EQ,u,([C, max(D, Xi), F, R])),
        arc(u,LT,r,([C, max(D, Xi), F, R])),
        arc(u,GT,s,([C, -1000000, F, R]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_summit.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.191: Illustrating the DECREASING_MAX_SUMMIT constraint of the Example
slot
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Automaton Figure 4.192 depicts the automaton associated with the constraint DECREAS-
ING_MAX_SUMMIT.
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Figure 4.192: Automaton for the DECREASING_MAX_SUMMIT constraint obtained by
applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MAX_ZIGZAG

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint DECREASING_MAX_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the ZIGZAG pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (〈6, 5, 7, 4, 5, 1, 1, 6, 3, 6, 4, 3, 5, 2, 7, 7〉)

Figure 4.193 provides an example where the DECREASING_MAX_ZIGZAG

([6, 5, 7, 4, 5, 1, 1, 6, 3, 6, 4, 3, 5, 2, 7, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_max_zigzag,['20141203']).

ctr_origin(decreasing_max_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(decreasing_max_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_max_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_max_zigzag,decreasing_max_zigzag([[var-6],[var-5],[var-7],[var-4],[var-5],[var-1],[var-1],[var-6],[var-3],[var-6],[var-4],[var-3],[var-5],[var-2],[var-7],[var-7]])).


ctr_key_words(decreasing_max_zigzag,[]).

ctr_eval(decreasing_max_zigzag, [checker(decreasing_max_zigzag_c),
    automaton(decreasing_max_zigzag_a),
    automaton_with_signature(decreasing_max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_max_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_max_zigzag_c(VARS, Default, s, 1000000, -1000000, 1000000, 1).

decreasing_max_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        decreasing_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, C, A1000).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        decreasing_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, F, R).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, C, A1000).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
decreasing_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xi)),
        decreasing_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, F, R).

ctr_automaton_signature(decreasing_max_zigzag, decreasing_max_zigzag_a, pair_signature(2,signature)).

decreasing_max_zigzag_a(Flag,VARIABLES):-
        Default = na,
        decreasing_max_zigzag_a(Flag,VARIABLES,Default).

decreasing_max_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_max_zigzag_a_s(Flag,VARIABLES,Default,Signature).

decreasing_max_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, max(D, Xi), F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, -1000000, F, R])),
        arc(b,EQ,s,([C, -1000000, F, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, F, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(c,EQ,s,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(c,LT,a,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, max(D, Xi), F, R])),
        arc(e,GT,f,([max(D, Xi), -1000000, F, R])),
        arc(e,EQ,s,([C, -1000000, F, R])),
        arc(e,LT,a,([C, -1000000, F, R])),
        arc(f,GT,d,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(f,EQ,s,([C, -1000000, C, R #/\ (F #>= C)])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, F, R]))],
        [C,D,F,R], [1000000,-1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_max_zigzag.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.193: Illustrating the DECREASING_MAX_ZIGZAG constraint of the Example
slot
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Automaton Figure 4.194 depicts the automaton associated with the constraint DECREAS-
ING_MAX_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.194: Automaton for the DECREASING_MAX_ZIGZAG constraint obtained by
applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1) miss-
ing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from b, c, e, f
to s the registerD is reset to its initial value; (3) on transitions from c, f to s the register
F is reset to C, and the register R is updated wrt C and F
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DECREASING_MIN_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint DECREASING_MIN_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example (〈7, 6, 5, 6, 4, 1, 1, 5, 5, 4, 2, 6, 5, 4, 4, 5〉)

Figure 4.195 provides an example where the DECREAS-
ING_MIN_BUMP_ON_DECREASING_SEQUENCE ([7, 6, 5, 6, 4, 1, 1, 5, 5, 4, 2, 6, 5, 4, 4, 5])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(decreasing_min_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_min_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(decreasing_min_bump_on_decreasing_sequence,decreasing_min_bump_on_decreasing_sequence([[var-7],[var-6],[var-5],[var-6],[var-4],[var-1],[var-1],[var-5],[var-5],[var-4],[var-2],[var-6],[var-5],[var-4],[var-4],[var-5]])).


ctr_key_words(decreasing_min_bump_on_decreasing_sequence,[]).

ctr_eval(decreasing_min_bump_on_decreasing_sequence, [checker(decreasing_min_bump_on_decreasing_sequence_c),
    automaton(decreasing_min_bump_on_decreasing_sequence_a),
    automaton_with_signature(decreasing_min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_bump_on_decreasing_sequence_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
decreasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_min_bump_on_decreasing_sequence, decreasing_min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_min_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_min_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, min(D, Xi), F, R])),
        arc(u,LT,s,([C, 1000000, F, R])),
        arc(u,EQ,s,([C, 1000000, F, R])),
        arc(u,GT,v,([C, min(D, Xi), F, R])),
        arc(v,LT,s,([C, 1000000, F, R])),
        arc(v,EQ,s,([C, 1000000, F, R])),
        arc(v,GT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_bump_on_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.195: Illustrating the DECREASING_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.196 depicts the automaton associated with the constraint DECREAS-
ING_MIN_BUMP_ON_DECREASING_SEQUENCE.
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Figure 4.196: Automaton for the DECREAS-
ING_MIN_BUMP_ON_DECREASING_SEQUENCE constraint obtained by applying dec-
oration Table 3.38 to the seed transducer of the BUMP_ON_DECREASING_SEQUENCE
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_DECREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint DECREASING_MIN_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREASING pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (〈4, 7, 6, 4, 5, 5, 5, 6, 4, 4, 3, 3, 2, 2, 3, 1〉)

Figure 4.197 provides an example where the DECREASING_MIN_DECREASING

([4, 7, 6, 4, 5, 5, 5, 6, 4, 4, 3, 3, 2, 2, 3, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_decreasing,['20141203']).

ctr_origin(decreasing_min_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(decreasing_min_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_decreasing,decreasing_min_decreasing([[var-4],[var-7],[var-6],[var-4],[var-5],[var-5],[var-5],[var-6],[var-4],[var-4],[var-3],[var-3],[var-2],[var-2],[var-3],[var-1]])).


ctr_key_words(decreasing_min_decreasing,[]).

ctr_eval(decreasing_min_decreasing, [checker(decreasing_min_decreasing_c),
    automaton(decreasing_min_decreasing_a),
    automaton_with_signature(decreasing_min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_decreasing_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F>=min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_min_decreasing_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
decreasing_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(decreasing_min_decreasing, decreasing_min_decreasing_a, pair_signature(2,signature)).

decreasing_min_decreasing_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_decreasing_a(Flag,VARIABLES,Default).

decreasing_min_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_decreasing_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #>= min(min(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.197: Illustrating the DECREASING_MIN_DECREASING constraint of the Ex-
ample slot
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Automaton Figure 4.198 depicts the automaton associated with the constraint DECREAS-
ING_MIN_DECREASING.

R s





C ← +∞
D ← +∞
F ← +∞
R← 1





R ∧ (F ≥ C)

>



C ← min(min(D, VARi), VARi+1)
D ← +∞
F ← min(min(D, VARi), VARi+1)
R← R ∧ (F ≥ min(min(D, VARi), VARi+1))





≤

Figure 4.198: Automaton for the DECREASING_MIN_DECREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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554 DECREASING_MIN_DECREASING_SEQUENCE

DECREASING_MIN_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint DECREASING_MIN_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (〈4, 7, 6, 4, 5, 5, 5, 6, 5, 5, 4, 4, 2, 2, 3, 1〉)

Figure 4.199 provides an example where the DECREAS-
ING_MIN_DECREASING_SEQUENCE ([4, 7, 6, 4, 5, 5, 5, 6, 5, 5, 4, 4, 2, 2, 3, 1]) constraint
holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_decreasing_sequence,['20141203']).

ctr_origin(decreasing_min_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_min_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_decreasing_sequence,decreasing_min_decreasing_sequence([[var-4],[var-7],[var-6],[var-4],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-4],[var-4],[var-2],[var-2],[var-3],[var-1]])).


ctr_key_words(decreasing_min_decreasing_sequence,[]).

ctr_eval(decreasing_min_decreasing_sequence, [checker(decreasing_min_decreasing_sequence_c),
    automaton(decreasing_min_decreasing_sequence_a),
    automaton_with_signature(decreasing_min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_decreasing_sequence_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        decreasing_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
decreasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        decreasing_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
decreasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        decreasing_min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).

ctr_automaton_signature(decreasing_min_decreasing_sequence, decreasing_min_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_min_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_min_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xj), F, R])),
        arc(t,LT,s,([C, 1000000, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.199: Illustrating the DECREASING_MIN_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.200 depicts the automaton associated with the constraint DECREAS-
ING_MIN_DECREASING_SEQUENCE.

≤ s





C ← +∞
D ← +∞
F ← +∞
R← 1





≥ t
R
∧

(F
≥

C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}=
{D ← min(D, VARi+1)}

<



D ← +∞
F ← C
R← R ∧ (F ≥ C)





Figure 4.200: Automaton for the DECREASING_MIN_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint DECREASING_MIN_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection are decreasing.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example (〈4, 5, 6, 1, 2, 4, 4, 1, 2, 3, 0, 3, 4, 6, 5, 1〉)

Figure 4.201 provides an example where the DECREAS-
ING_MIN_DIP_ON_INCREASING_SEQUENCE ([4, 5, 6, 1, 2, 4, 4, 1, 2, 3, 0, 3, 4, 6, 5, 1])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_dip_on_increasing_sequence,['20141203']).

ctr_origin(decreasing_min_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_min_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(decreasing_min_dip_on_increasing_sequence,decreasing_min_dip_on_increasing_sequence([[var-4],[var-5],[var-6],[var-1],[var-2],[var-4],[var-4],[var-1],[var-2],[var-3],[var-0],[var-3],[var-4],[var-6],[var-5],[var-1]])).


ctr_key_words(decreasing_min_dip_on_increasing_sequence,[]).

ctr_eval(decreasing_min_dip_on_increasing_sequence, [checker(decreasing_min_dip_on_increasing_sequence_c),
    automaton(decreasing_min_dip_on_increasing_sequence_a),
    automaton_with_signature(decreasing_min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_dip_on_increasing_sequence_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
decreasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_min_dip_on_increasing_sequence, decreasing_min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

decreasing_min_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_min_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, min(D, Xi), F, R])),
        arc(u,GT,s,([C, 1000000, F, R])),
        arc(u,EQ,s,([C, 1000000, F, R])),
        arc(u,LT,v,([C, min(D, Xi), F, R])),
        arc(v,GT,s,([C, 1000000, F, R])),
        arc(v,EQ,s,([C, 1000000, F, R])),
        arc(v,LT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.201: Illustrating the DECREASING_MIN_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot



560 DECREASING_MIN_DIP_ON_INCREASING_SEQUENCE

Automaton Figure 4.202 depicts the automaton associated with the constraint DECREAS-
ING_MIN_DIP_ON_INCREASING_SEQUENCE.

≥ s





C ← +∞
D ← +∞
F ← +∞
R← 1





< r < t

> u

< v

R ∧ (F ≥ C)

≥

<

≥

<

<

=

>

{D
←

m
in
(D

, V
AR

i
)}

≥

{D
←

+∞
}

<
{D
←

m
in
(D

,
V
A
R
i
)}

≥{D ←
+∞}

<





C
← min(

D, VA
Ri)

D
← +∞

F
← min(

D, VA
Ri)

R
← R ∧

(F
≥ min(

D, VA
Ri)

)





Figure 4.202: Automaton for the DECREAS-
ING_MIN_DIP_ON_INCREASING_SEQUENCE constraint obtained by applying
decoration Table 3.38 to the seed transducer of the DIP_ON_INCREASING_SEQUENCE
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_GORGE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint DECREASING_MIN_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the GORGE pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈6, 2, 3, 4, 5, 6, 1, 1, 5, 4, 2, 3, 6, 1, 4, 5〉)

Figure 4.203 provides an example where the DECREASING_MIN_GORGE

([6, 2, 3, 4, 5, 6, 1, 1, 5, 4, 2, 3, 6, 1, 4, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_gorge,['20141203']).

ctr_origin(decreasing_min_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(decreasing_min_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_gorge,decreasing_min_gorge([[var-6],[var-2],[var-3],[var-4],[var-5],[var-6],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-1],[var-4],[var-5]])).


ctr_key_words(decreasing_min_gorge,[]).

ctr_eval(decreasing_min_gorge, [checker(decreasing_min_gorge_c),
    automaton(decreasing_min_gorge_a),
    automaton_with_signature(decreasing_min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_gorge_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_gorge_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_gorge_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        decreasing_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_gorge_c([Xj|Xs], Default, r, C, 1000000, C, A1000).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_min_gorge_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(decreasing_min_gorge, decreasing_min_gorge_a, pair_signature(2,signature)).

decreasing_min_gorge_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_gorge_a(Flag,VARIABLES,Default).

decreasing_min_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_gorge_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, min(D, Xi), F, R])),
        arc(r,LT,t,([min(D, Xi), 1000000, F, R])),
        arc(r,EQ,u,([C, min(D, Xi), F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, F, R])),
        arc(t,GT,r,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(u,EQ,u,([C, min(D, Xi), F, R])),
        arc(u,GT,r,([C, min(D, Xi), F, R])),
        arc(u,LT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_gorge.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.203: Illustrating the DECREASING_MIN_GORGE constraint of the Example
slot
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Automaton Figure 4.204 depicts the automaton associated with the constraint DECREAS-
ING_MIN_GORGE.
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Figure 4.204: Automaton for the DECREASING_MIN_GORGE constraint obtained by
applying decoration Table 3.38 to the seed transducer of the GORGE pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_INCREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint DECREASING_MIN_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (〈4, 4, 5, 5, 4, 3, 3, 2, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.205 provides an example where the DECREASING_MIN_INCREASING

([4, 4, 5, 5, 4, 3, 3, 2, 4, 3, 3, 2, 2, 1, 3, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_increasing,['20141203']).

ctr_origin(decreasing_min_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(decreasing_min_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_increasing,decreasing_min_increasing([[var-4],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-2],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_min_increasing,[]).

ctr_eval(decreasing_min_increasing, [checker(decreasing_min_increasing_c),
    automaton(decreasing_min_increasing_a),
    automaton_with_signature(decreasing_min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_increasing_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_min_increasing_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F>=min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_min_increasing_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_min_increasing, decreasing_min_increasing_a, pair_signature(2,signature)).

decreasing_min_increasing_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_increasing_a(Flag,VARIABLES,Default).

decreasing_min_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_increasing_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #>= min(min(D, Xi), Xj))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_increasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.205: Illustrating the DECREASING_MIN_INCREASING constraint of the Ex-
ample slot
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Automaton Figure 4.206 depicts the automaton associated with the constraint DECREAS-
ING_MIN_INCREASING.

R s





C ← +∞
D ← +∞
F ← +∞
R← 1





R ∧ (F ≥ C)

≥
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C ← min(min(D, VARi), VARi+1)
D ← +∞
F ← min(min(D, VARi), VARi+1)
R← R ∧ (F ≥ min(min(D, VARi), VARi+1))





Figure 4.206: Automaton for the DECREASING_MIN_INCREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the INCREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint DECREASING_MIN_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (〈3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.207 provides an example where the DECREAS-
ING_MIN_INCREASING_SEQUENCE ([3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1]) constraint
holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_increasing_sequence,['20141203']).

ctr_origin(decreasing_min_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_min_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_increasing_sequence,decreasing_min_increasing_sequence([[var-3],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_min_increasing_sequence,[]).

ctr_eval(decreasing_min_increasing_sequence, [checker(decreasing_min_increasing_sequence_c),
    automaton(decreasing_min_increasing_sequence_a),
    automaton_with_signature(decreasing_min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_increasing_sequence_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_min_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        decreasing_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
decreasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
decreasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        decreasing_min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        decreasing_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).

ctr_automaton_signature(decreasing_min_increasing_sequence, decreasing_min_increasing_sequence_a, pair_signature(2,signature)).

decreasing_min_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_min_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(t,GT,s,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(t,EQ,t,([C, min(D, Xj), F, R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.207: Illustrating the DECREASING_MIN_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.208 depicts the automaton associated with the constraint DECREAS-
ING_MIN_INCREASING_SEQUENCE.

≥ s





C ← +∞
D ← +∞
F ← +∞
R← 1





≤ t
R
∧

(F
≥

C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
>




D ← +∞
F ← C
R← R ∧ (F ≥ C)





=
{D ← min(D, VARi+1)}

<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.208: Automaton for the DECREASING_MIN_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_INFLEXION

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint DECREASING_MIN_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INFLEXION pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example (〈3, 4, 3, 2, 2, 1, 1, 2, 2, 5, 5〉)

Figure 4.209 provides an example where the DECREASING_MIN_INFLEXION

([3, 4, 3, 2, 2, 1, 1, 2, 2, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_inflexion,['20141203']).

ctr_origin(decreasing_min_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(decreasing_min_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_inflexion,decreasing_min_inflexion([[var-3],[var-4],[var-3],[var-2],[var-2],[var-1],[var-1],[var-2],[var-2],[var-5],[var-5]])).


ctr_key_words(decreasing_min_inflexion,[]).

ctr_eval(decreasing_min_inflexion, [checker(decreasing_min_inflexion_c),
    automaton(decreasing_min_inflexion_a),
    automaton_with_signature(decreasing_min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_inflexion_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_min_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_min_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_min_inflexion_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).
decreasing_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F>=min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_min_inflexion_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(decreasing_min_inflexion, decreasing_min_inflexion_a, pair_signature(2,signature)).

decreasing_min_inflexion_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_inflexion_a(Flag,VARIABLES,Default).

decreasing_min_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_inflexion_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))])),
        arc(r,LT,r,([C, min(D, Xi), F, R])),
        arc(r,EQ,r,([C, min(D, Xi), F, R])),
        arc(t,GT,t,([C, min(D, Xi), F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #>= min(D, Xi))]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.209: Illustrating the DECREASING_MIN_INFLEXION constraint of the Exam-
ple slot
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Automaton Figure 4.210 depicts the automaton associated with the constraint DECREAS-
ING_MIN_INFLEXION.

= s





C ← +∞
D ← +∞
F ← +∞
R← 1





≤ r ≥ t

R ∧ (F ≥ C)

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<



C ← min(D, VARi)
D ← +∞
F ← min(D, VARi)
R← R ∧ (F ≥ min(D, VARi))





Figure 4.210: Automaton for the DECREASING_MIN_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint DECREASING_MIN_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example (〈6, 5, 6, 5, 5, 4, 4, 3, 6, 2, 4, 3, 2, 2, 3, 4〉)

Figure 4.211 provides an example where the DECREAS-
ING_MIN_STRICTLY_DECREASING_SEQUENCE ([6, 5, 6, 5, 5, 4, 4, 3, 6, 2, 4, 3, 2, 2, 3, 4])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_strictly_decreasing_sequence,['20141203']).

ctr_origin(decreasing_min_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_min_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_strictly_decreasing_sequence,decreasing_min_strictly_decreasing_sequence([[var-6],[var-5],[var-6],[var-5],[var-5],[var-4],[var-4],[var-3],[var-6],[var-2],[var-4],[var-3],[var-2],[var-2],[var-3],[var-4]])).


ctr_key_words(decreasing_min_strictly_decreasing_sequence,[]).

ctr_eval(decreasing_min_strictly_decreasing_sequence, [checker(decreasing_min_strictly_decreasing_sequence_c),
    automaton(decreasing_min_strictly_decreasing_sequence_a),
    automaton_with_signature(decreasing_min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_strictly_decreasing_sequence_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        decreasing_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
decreasing_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        decreasing_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
decreasing_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).

ctr_automaton_signature(decreasing_min_strictly_decreasing_sequence, decreasing_min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_min_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_min_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, F, R])),
        arc(r,LT,s,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, 1000000, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.211: Illustrating the DECREASING_MIN_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.212 depicts the automaton associated with the constraint DECREAS-
ING_MIN_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← +∞
D ← +∞
F ← +∞
R← 1





> r
R
∧

(F
≥

C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}

≤



D ← +∞
F ← C
R← R ∧ (F ≥ C)





Figure 4.212: Automaton for the DECREAS-
ING_MIN_STRICTLY_DECREASING_SEQUENCE constraint obtained by applying dec-
oration Table 3.38 to the seed transducer of the STRICTLY_DECREASING_SEQUENCE
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint DECREASING_MIN_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are decreasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example (〈3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.213 provides an example where the DECREAS-
ING_MIN_STRICTLY_INCREASING_SEQUENCE ([3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_strictly_increasing_sequence,['20141203']).

ctr_origin(decreasing_min_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_min_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_strictly_increasing_sequence,decreasing_min_strictly_increasing_sequence([[var-3],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_min_strictly_increasing_sequence,[]).

ctr_eval(decreasing_min_strictly_increasing_sequence, [checker(decreasing_min_strictly_increasing_sequence_c),
    automaton(decreasing_min_strictly_increasing_sequence_a),
    automaton_with_signature(decreasing_min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_strictly_increasing_sequence_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        decreasing_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
decreasing_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
decreasing_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        decreasing_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).

ctr_automaton_signature(decreasing_min_strictly_increasing_sequence, decreasing_min_strictly_increasing_sequence_a, pair_signature(2,signature)).

decreasing_min_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_min_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(r,GT,s,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.213: Illustrating the DECREASING_MIN_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.214 depicts the automaton associated with the constraint DECREAS-
ING_MIN_STRICTLY_INCREASING_SEQUENCE.

≥ s





C ← +∞
D ← +∞
F ← +∞
R← 1





< r
R
∧

(F
≥

C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≥




D ← +∞
F ← C
R← R ∧ (F ≥ C)





<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.214: Automaton for the DECREAS-
ING_MIN_STRICTLY_INCREASING_SEQUENCE constraint obtained by applying dec-
oration Table 3.38 to the seed transducer of the STRICTLY_INCREASING_SEQUENCE
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_VALLEY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint DECREASING_MIN_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the VALLEY pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈1, 3, 3, 7, 6, 5, 4, 6, 6, 5, 4, 3, 6, 2, 2, 7〉)

Figure 4.215 provides an example where the DECREASING_MIN_VALLEY

([1, 3, 3, 7, 6, 5, 4, 6, 6, 5, 4, 3, 6, 2, 2, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_valley,['20141203']).

ctr_origin(decreasing_min_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(decreasing_min_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_valley,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_valley,decreasing_min_valley([[var-1],[var-3],[var-3],[var-7],[var-6],[var-5],[var-4],[var-6],[var-6],[var-5],[var-4],[var-3],[var-6],[var-2],[var-2],[var-7]])).


ctr_key_words(decreasing_min_valley,[]).

ctr_eval(decreasing_min_valley, [checker(decreasing_min_valley_c),
    automaton(decreasing_min_valley_a),
    automaton_with_signature(decreasing_min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_valley_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_valley_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_min_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_min_valley_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_min_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
decreasing_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_valley_c([Xj|Xs], Default, r, C, 1000000, C, A1000).
decreasing_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        decreasing_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, F, R).

ctr_automaton_signature(decreasing_min_valley, decreasing_min_valley_a, pair_signature(2,signature)).

decreasing_min_valley_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_valley_a(Flag,VARIABLES,Default).

decreasing_min_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_valley_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, min(D, Xi), F, R])),
        arc(r,EQ,r,([C, min(D, Xi), F, R])),
        arc(r,LT,t,([min(D, Xi), 1000000, F, R])),
        arc(t,GT,r,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_valley.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.215: Illustrating the DECREASING_MIN_VALLEY constraint of the Example
slot
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Automaton Figure 4.216 depicts the automaton associated with the constraint DECREAS-
ING_MIN_VALLEY.

≤ s





C ← +∞
D ← +∞
F ← +∞
R← 1





≥ r ≤ t

R ∧ (F ≥ C)>

≤

≥
{D ← min(D, VARi)}

<{
C ← min(D, VARi)
D ← +∞

}

>



D ← +∞
F ← C
R← R ∧ (F ≥ C)





=
{D ← min(D, VARi)}

<{
C ← min(C,min(D, VARi))
D ← +∞

}

Figure 4.216: Automaton for the DECREASING_MIN_VALLEY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_MIN_ZIGZAG

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint DECREASING_MIN_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the ZIGZAG pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈6, 5, 7, 4, 5, 1, 1, 6, 3, 6, 4, 3, 5, 2, 7, 7〉)

Figure 4.217 provides an example where the DECREASING_MIN_ZIGZAG

([6, 5, 7, 4, 5, 1, 1, 6, 3, 6, 4, 3, 5, 2, 7, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_min_zigzag,['20141203']).

ctr_origin(decreasing_min_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(decreasing_min_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_min_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_min_zigzag,decreasing_min_zigzag([[var-6],[var-5],[var-7],[var-4],[var-5],[var-1],[var-1],[var-6],[var-3],[var-6],[var-4],[var-3],[var-5],[var-2],[var-7],[var-7]])).


ctr_key_words(decreasing_min_zigzag,[]).

ctr_eval(decreasing_min_zigzag, [checker(decreasing_min_zigzag_c),
    automaton(decreasing_min_zigzag_a),
    automaton_with_signature(decreasing_min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_min_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_min_zigzag_c(VARS, Default, s, 1000000, 1000000, 1000000, 1).

decreasing_min_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xi)),
        decreasing_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, C, A1000).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        decreasing_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, F, R).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, C, A1000).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
decreasing_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        decreasing_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, F, R).

ctr_automaton_signature(decreasing_min_zigzag, decreasing_min_zigzag_a, pair_signature(2,signature)).

decreasing_min_zigzag_a(Flag,VARIABLES):-
        Default = na,
        decreasing_min_zigzag_a(Flag,VARIABLES,Default).

decreasing_min_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_min_zigzag_a_s(Flag,VARIABLES,Default,Signature).

decreasing_min_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, min(D, Xi), F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 1000000, F, R])),
        arc(b,EQ,s,([C, 1000000, F, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, F, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, F, R])),
        arc(c,EQ,s,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(c,LT,a,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, min(D, Xi), F, R])),
        arc(e,GT,f,([min(D, Xi), 1000000, F, R])),
        arc(e,EQ,s,([C, 1000000, F, R])),
        arc(e,LT,a,([C, 1000000, F, R])),
        arc(f,GT,d,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(f,EQ,s,([C, 1000000, C, R #/\ (F #>= C)])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, F, R]))],
        [C,D,F,R], [1000000,1000000,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_min_zigzag.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.217: Illustrating the DECREASING_MIN_ZIGZAG constraint of the Example
slot
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Automaton Figure 4.218 depicts the automaton associated with the constraint DECREAS-
ING_MIN_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.218: Automaton for the DECREASING_MIN_ZIGZAG constraint obtained by
applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1) miss-
ing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from b, c, e, f
to s the registerD is reset to its initial value; (3) on transitions from c, f to s the register
F is reset to C, and the register R is updated wrt C and F
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DECREASING_RANGE_DECREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint DECREASING_RANGE_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the DECREASING pattern in the time-series given by the VARIABLES collection are
decreasing.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (〈4, 8, 6, 4, 5, 5, 5, 8, 6, 6, 5, 5, 4, 4, 6, 5〉)

Figure 4.219 provides an example where the DECREASING_RANGE_DECREASING

([4, 8, 6, 4, 5, 5, 5, 8, 6, 6, 5, 5, 4, 4, 6, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_range_decreasing,['20141203']).

ctr_origin(decreasing_range_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(decreasing_range_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_range_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_range_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_range_decreasing,decreasing_range_decreasing([[var-4],[var-8],[var-6],[var-4],[var-5],[var-5],[var-5],[var-8],[var-6],[var-6],[var-5],[var-5],[var-4],[var-4],[var-6],[var-5]])).


ctr_key_words(decreasing_range_decreasing,[]).

ctr_eval(decreasing_range_decreasing, [checker(decreasing_range_decreasing_c),
    automaton(decreasing_range_decreasing_a),
    automaton_with_signature(decreasing_range_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_range_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_range_decreasing_c(VARS, Default, s, 1000000, 1000000, First, 1).

decreasing_range_decreasing_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_range_decreasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        B1000 is abs(H-Xj),
        (   F>=abs(H-Xj) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_range_decreasing_c([Xj|Xs], Default, s, A1000, B1000, Xj, C1000).
decreasing_range_decreasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        decreasing_range_decreasing_c([Xj|Xs], Default, s, C, F, Xj, R).

ctr_automaton_signature(decreasing_range_decreasing, decreasing_range_decreasing_a, pair_signature(2,signature)).

decreasing_range_decreasing_a(Flag,VARIABLES):-
        Default = na,
        decreasing_range_decreasing_a(Flag,VARIABLES,Default).

decreasing_range_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_range_decreasing_a_s(Flag,VARIABLES,Default,Signature).

decreasing_range_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([abs(H - Xj), abs(H - Xj), Xj, R #/\ (F #>= abs(H - Xj))])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R]))],
        [C,F,H,R], [1000000,1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.219: Illustrating the DECREASING_RANGE_DECREASING constraint of the
Example slot
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Automaton Figure 4.220 depicts the automaton associated with the constraint DECREAS-
ING_RANGE_DECREASING.

R s





C ← +∞
F ← +∞
H ← VAR1
R← 1





R ∧ (F ≥ C)

>



C ← |H − VARi+1|
F ← |H − VARi+1|
H ← VARi+1

R← R ∧ (F ≥ |H − VARi+1|)





≤
{H ← VARi+1}

Figure 4.220: Automaton for the DECREASING_RANGE_DECREASING constraint ob-
tained by applying decoration Table 3.49 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_RANGE_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint DECREASING_RANGE_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence of
the DECREASING_SEQUENCE pattern in the time-series given by the VARIABLES collec-
tion are decreasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (〈4, 7, 6, 1, 5, 5, 5, 6, 5, 5, 4, 4, 2, 2, 3, 1〉)

Figure 4.221 provides an example where the DECREAS-
ING_RANGE_DECREASING_SEQUENCE ([4, 7, 6, 1, 5, 5, 5, 6, 5, 5, 4, 4, 2, 2, 3, 1])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_range_decreasing_sequence,['20141203']).

ctr_origin(decreasing_range_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_range_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_range_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_range_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_range_decreasing_sequence,decreasing_range_decreasing_sequence([[var-4],[var-7],[var-6],[var-1],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-4],[var-4],[var-2],[var-2],[var-3],[var-1]])).


ctr_key_words(decreasing_range_decreasing_sequence,[]).

ctr_eval(decreasing_range_decreasing_sequence, [checker(decreasing_range_decreasing_sequence_c),
    automaton(decreasing_range_decreasing_sequence_a),
    automaton_with_signature(decreasing_range_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_range_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_range_decreasing_sequence_c(VARS, Default, s, 1000000, 1000000, First, 1).

decreasing_range_decreasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        decreasing_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
decreasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        decreasing_range_decreasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
decreasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        decreasing_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
decreasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi=:=Xj, !,
        decreasing_range_decreasing_sequence_c([Xj|Xs], Default, t, C, F, H, R).
decreasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xi),
        (   F>=C ->
            B1000=R
        ;   B1000=0
        ),
        decreasing_range_decreasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).

ctr_automaton_signature(decreasing_range_decreasing_sequence, decreasing_range_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_range_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_range_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_range_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_range_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_range_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), F, H, R])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), F, H, R])),
        arc(t,EQ,t,([C, F, H, R])),
        arc(t,LT,s,([C, abs(H - Xi), Xj, R #/\ (F #>= C)]))],
        [C,F,H,R], [1000000,1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.
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Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.221: Illustrating the DECREASING_RANGE_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.222 depicts the automaton associated with the constraint DECREAS-
ING_RANGE_DECREASING_SEQUENCE.

≤ s





C ← +∞
F ← +∞
H ← VAR1
R← 1





≥ t

R
∧

(F
≥

C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}=

<



F ← |H − VARi|
H ← VARi+1

R← R ∧ (F ≥ C)





Figure 4.222: Automaton for the DECREASING_RANGE_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.49 to the seed transducer of the
DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_RANGE_INCREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint DECREASING_RANGE_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the INCREASING pattern in the time-series given by the VARIABLES collection are
decreasing.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (〈4, 6, 8, 4, 4, 5, 5, 6, 6, 7, 5, 5, 5, 5, 6, 4〉)

Figure 4.223 provides an example where the DECREASING_RANGE_INCREASING

([4, 6, 8, 4, 4, 5, 5, 6, 6, 7, 5, 5, 5, 5, 6, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_range_increasing,['20141203']).

ctr_origin(decreasing_range_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(decreasing_range_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_range_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_range_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_range_increasing,decreasing_range_increasing([[var-4],[var-6],[var-8],[var-4],[var-4],[var-5],[var-5],[var-6],[var-6],[var-7],[var-5],[var-5],[var-5],[var-5],[var-6],[var-4]])).


ctr_key_words(decreasing_range_increasing,[]).

ctr_eval(decreasing_range_increasing, [checker(decreasing_range_increasing_c),
    automaton(decreasing_range_increasing_a),
    automaton_with_signature(decreasing_range_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_range_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_range_increasing_c(VARS, Default, s, 1000000, 1000000, First, 1).

decreasing_range_increasing_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_range_increasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        decreasing_range_increasing_c([Xj|Xs], Default, s, C, F, Xj, R).
decreasing_range_increasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        B1000 is abs(H-Xj),
        (   F>=abs(H-Xj) ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_range_increasing_c([Xj|Xs], Default, s, A1000, B1000, Xj, C1000).

ctr_automaton_signature(decreasing_range_increasing, decreasing_range_increasing_a, pair_signature(2,signature)).

decreasing_range_increasing_a(Flag,VARIABLES):-
        Default = na,
        decreasing_range_increasing_a(Flag,VARIABLES,Default).

decreasing_range_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_range_increasing_a_s(Flag,VARIABLES,Default,Signature).

decreasing_range_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,s,([abs(H - Xj), abs(H - Xj), Xj, R #/\ (F #>= abs(H - Xj))]))],
        [C,F,H,R], [1000000,1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



DECREASING_RANGE_INCREASING 603

< < > = < = < = < > = = = < >

2

increasing 1

2≥

increasing 2

1≥

increasing 3

1≥

increasing 4

1≥

increasing 5

1≥
feature values
(RANGE)

increasing 6

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

4

5

6

7

8

VARIABLES

va
lu

es

4

6

8

4 4

5 5

6 6

7

5 5 5 5

6

4

Figure 4.223: Illustrating the DECREASING_RANGE_INCREASING constraint of the
Example slot
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Automaton Figure 4.224 depicts the automaton associated with the constraint DECREAS-
ING_RANGE_INCREASING.

R s





C ← +∞
F ← +∞
H ← VAR1
R← 1





R ∧ (F ≥ C)

≥
{H ← VARi+1}

<



C ← |H − VARi+1|
F ← |H − VARi+1|
H ← VARi+1

R← R ∧ (F ≥ |H − VARi+1|)





Figure 4.224: Automaton for the DECREASING_RANGE_INCREASING constraint ob-
tained by applying decoration Table 3.49 to the seed transducer of the INCREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_RANGE_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint DECREASING_RANGE_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence of
the INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES collec-
tion are decreasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (〈1, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.225 provides an example where the DECREAS-
ING_RANGE_INCREASING_SEQUENCE ([1, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_range_increasing_sequence,['20141203']).

ctr_origin(decreasing_range_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_range_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_range_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_range_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_range_increasing_sequence,decreasing_range_increasing_sequence([[var-1],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_range_increasing_sequence,[]).

ctr_eval(decreasing_range_increasing_sequence, [checker(decreasing_range_increasing_sequence_c),
    automaton(decreasing_range_increasing_sequence_a),
    automaton_with_signature(decreasing_range_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_range_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_range_increasing_sequence_c(VARS, Default, s, 1000000, 1000000, First, 1).

decreasing_range_increasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        decreasing_range_increasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
decreasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        decreasing_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
decreasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xi),
        (   F>=C ->
            B1000=R
        ;   B1000=0
        ),
        decreasing_range_increasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).
decreasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi=:=Xj, !,
        decreasing_range_increasing_sequence_c([Xj|Xs], Default, t, C, F, H, R).
decreasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        decreasing_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).

ctr_automaton_signature(decreasing_range_increasing_sequence, decreasing_range_increasing_sequence_a, pair_signature(2,signature)).

decreasing_range_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_range_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_range_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_range_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_range_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), F, H, R])),
        arc(t,GT,s,([C, abs(H - Xi), Xj, R #/\ (F #>= C)])),
        arc(t,EQ,t,([C, F, H, R])),
        arc(t,LT,t,([abs(H - Xj), F, H, R]))],
        [C,F,H,R], [1000000,1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_range_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.225: Illustrating the DECREASING_RANGE_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.226 depicts the automaton associated with the constraint DECREAS-
ING_RANGE_INCREASING_SEQUENCE.

≥ s





C ← +∞
F ← +∞
H ← VAR1
R← 1
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R
∧

(F
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C
)

≥
{H ← VARi+1}

<
{C ← |H − VARi+1|}
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F ← |H − VARi|
H ← VARi+1

R← R ∧ (F ≥ C)





=
<

{C ← |H − VARi+1|}

Figure 4.226: Automaton for the DECREASING_RANGE_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.49 to the seed transducer of the
INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_RANGE_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint DECREASING_RANGE_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (〈6, 3, 3, 5, 4, 2, 7, 6, 5, 6, 4, 4, 3, 3, 2, 6〉)

Figure 4.227 provides an example where the DE-
CREASING_RANGE_STRICTLY_DECREASING_SEQUENCE

([6, 3, 3, 5, 4, 2, 7, 6, 5, 6, 4, 4, 3, 3, 2, 6]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_range_strictly_decreasing_sequence,['20141203']).

ctr_origin(decreasing_range_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_range_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_range_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_range_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_range_strictly_decreasing_sequence,decreasing_range_strictly_decreasing_sequence([[var-6],[var-3],[var-3],[var-5],[var-4],[var-2],[var-7],[var-6],[var-5],[var-6],[var-4],[var-4],[var-3],[var-3],[var-2],[var-6]])).


ctr_key_words(decreasing_range_strictly_decreasing_sequence,[]).

ctr_eval(decreasing_range_strictly_decreasing_sequence, [checker(decreasing_range_strictly_decreasing_sequence_c),
    automaton(decreasing_range_strictly_decreasing_sequence_a),
    automaton_with_signature(decreasing_range_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_range_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_range_strictly_decreasing_sequence_c(VARS, Default, s, 1000000, 1000000, First, 1).

decreasing_range_strictly_decreasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        decreasing_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
decreasing_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        decreasing_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
decreasing_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        decreasing_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
decreasing_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi=<Xj, !,
        A1000 is abs(H-Xi),
        (   F>=C ->
            B1000=R
        ;   B1000=0
        ),
        decreasing_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).

ctr_automaton_signature(decreasing_range_strictly_decreasing_sequence, decreasing_range_strictly_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_range_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_range_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_range_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_range_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_range_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), F, H, R])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), F, H, R])),
        arc(r,LT,s,([C, abs(H - Xi), Xj, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, abs(H - Xi), Xj, R #/\ (F #>= C)]))],
        [C,F,H,R], [1000000,1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.227: Illustrating the DECREASING_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.228 depicts the automaton associated with the constraint DECREAS-
ING_RANGE_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← +∞
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Figure 4.228: Automaton for the DECREAS-
ING_RANGE_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.49 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_RANGE_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint DECREASING_RANGE_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (〈1, 4, 5, 5, 4, 1, 0, 2, 3, 3, 6, 2, 3, 4, 4, 6〉)

Figure 4.229 provides an example where the DE-
CREASING_RANGE_STRICTLY_INCREASING_SEQUENCE

([1, 4, 5, 5, 4, 1, 0, 2, 3, 3, 6, 2, 3, 4, 4, 6]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_range_strictly_increasing_sequence,['20141203']).

ctr_origin(decreasing_range_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_range_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_range_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_range_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_range_strictly_increasing_sequence,decreasing_range_strictly_increasing_sequence([[var-1],[var-4],[var-5],[var-5],[var-4],[var-1],[var-0],[var-2],[var-3],[var-3],[var-6],[var-2],[var-3],[var-4],[var-4],[var-6]])).


ctr_key_words(decreasing_range_strictly_increasing_sequence,[]).

ctr_eval(decreasing_range_strictly_increasing_sequence, [checker(decreasing_range_strictly_increasing_sequence_c),
    automaton(decreasing_range_strictly_increasing_sequence_a),
    automaton_with_signature(decreasing_range_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_range_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_range_strictly_increasing_sequence_c(VARS, Default, s, 1000000, 1000000, First, 1).

decreasing_range_strictly_increasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        decreasing_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
decreasing_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        decreasing_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
decreasing_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi>=Xj, !,
        A1000 is abs(H-Xi),
        (   F>=C ->
            B1000=R
        ;   B1000=0
        ),
        decreasing_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).
decreasing_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        decreasing_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).

ctr_automaton_signature(decreasing_range_strictly_increasing_sequence, decreasing_range_strictly_increasing_sequence_a, pair_signature(2,signature)).

decreasing_range_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_range_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_range_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_range_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_range_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), F, H, R])),
        arc(r,GT,s,([C, abs(H - Xi), Xj, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, abs(H - Xi), Xj, R #/\ (F #>= C)])),
        arc(r,LT,r,([abs(H - Xj), F, H, R]))],
        [C,F,H,R], [1000000,1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_range_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.229: Illustrating the DECREASING_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.230 depicts the automaton associated with the constraint DECREAS-
ING_RANGE_STRICTLY_INCREASING_SEQUENCE.
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Figure 4.230: Automaton for the DECREAS-
ING_RANGE_STRICTLY_INCREASING_SEQUENCE constraint obtained
by applying decoration Table 3.49 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint DECREASING_SURF_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example (〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.231 provides an example where the DE-
CREASING_SURF_BUMP_ON_DECREASING_SEQUENCE

([7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(decreasing_surf_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_surf_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(decreasing_surf_bump_on_decreasing_sequence,decreasing_surf_bump_on_decreasing_sequence([[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(decreasing_surf_bump_on_decreasing_sequence,[]).

ctr_eval(decreasing_surf_bump_on_decreasing_sequence, [checker(decreasing_surf_bump_on_decreasing_sequence_c),
    automaton(decreasing_surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(decreasing_surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_bump_on_decreasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
decreasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_bump_on_decreasing_sequence, decreasing_surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, D + Xi, F, R])),
        arc(u,LT,s,([C, 0, F, R])),
        arc(u,EQ,s,([C, 0, F, R])),
        arc(u,GT,v,([C, D + Xi, F, R])),
        arc(v,LT,s,([C, 0, F, R])),
        arc(v,EQ,s,([C, 0, F, R])),
        arc(v,GT,t,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.231: Illustrating the DECREASING_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.232 depicts the automaton associated with the constraint DECREAS-
ING_SURF_BUMP_ON_DECREASING_SEQUENCE.
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Figure 4.232: Automaton for the DECREAS-
ING_SURF_BUMP_ON_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.38 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_DECREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint DECREASING_SURF_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the DECREASING

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (〈2, 6, 5, 2, 3, 3, 3, 4, 3, 3, 2, 4, 4, 5, 7, 7〉)

Figure 4.233 provides an example where the DECREASING_SURF_DECREASING

([2, 6, 5, 2, 3, 3, 3, 4, 3, 3, 2, 4, 4, 5, 7, 7]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_decreasing,['20141203']).

ctr_origin(decreasing_surf_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(decreasing_surf_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_decreasing,decreasing_surf_decreasing([[var-2],[var-6],[var-5],[var-2],[var-3],[var-3],[var-3],[var-4],[var-3],[var-3],[var-2],[var-4],[var-4],[var-5],[var-7],[var-7]])).


ctr_key_words(decreasing_surf_decreasing,[]).

ctr_eval(decreasing_surf_decreasing, [checker(decreasing_surf_decreasing_c),
    automaton(decreasing_surf_decreasing_a),
    automaton_with_signature(decreasing_surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_decreasing_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F>=D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_decreasing_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
decreasing_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(decreasing_surf_decreasing, decreasing_surf_decreasing_a, pair_signature(2,signature)).

decreasing_surf_decreasing_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_decreasing_a(Flag,VARIABLES,Default).

decreasing_surf_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_decreasing_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #>= D + Xi + Xj)])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.233: Illustrating the DECREASING_SURF_DECREASING constraint of the Ex-
ample slot
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Automaton Figure 4.234 depicts the automaton associated with the constraint DECREAS-
ING_SURF_DECREASING.

R s





C ← +∞
D ← 0
F ← +∞
R← 1





R ∧ (F ≥ C)

>



C ← D + VARi + VARi+1

D ← 0
F ← D + VARi + VARi+1

R← R ∧ (F ≥ D + VARi + VARi+1)





≤

Figure 4.234: Automaton for the DECREASING_SURF_DECREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint DECREASING_SURF_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈2, 6, 5, 2, 3, 3, 3, 4, 3, 3, 2, 4, 4, 5, 7, 5〉)

Figure 4.235 provides an example where the DECREAS-
ING_SURF_DECREASING_SEQUENCE ([2, 6, 5, 2, 3, 3, 3, 4, 3, 3, 2, 4, 4, 5, 7, 5]) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_decreasing_sequence,['20141203']).

ctr_origin(decreasing_surf_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_surf_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_decreasing_sequence,decreasing_surf_decreasing_sequence([[var-2],[var-6],[var-5],[var-2],[var-3],[var-3],[var-3],[var-4],[var-3],[var-3],[var-2],[var-4],[var-4],[var-5],[var-7],[var-5]])).


ctr_key_words(decreasing_surf_decreasing_sequence,[]).

ctr_eval(decreasing_surf_decreasing_sequence, [checker(decreasing_surf_decreasing_sequence_c),
    automaton(decreasing_surf_decreasing_sequence_a),
    automaton_with_signature(decreasing_surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_decreasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        decreasing_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        decreasing_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        decreasing_surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(decreasing_surf_decreasing_sequence, decreasing_surf_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_surf_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_surf_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([C + D + Xj, 0, F, R])),
        arc(t,EQ,t,([C, D + Xj, F, R])),
        arc(t,LT,s,([C, 0, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.235: Illustrating the DECREASING_SURF_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.236 depicts the automaton associated with the constraint DECREAS-
ING_SURF_DECREASING_SEQUENCE.

≤ s





C ← +∞
D ← 0
F ← +∞
R← 1





≥ t

R
∧

(F
≥

C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}=
{D ← D + VARi+1}

<



D ← 0
F ← C
R← R ∧ (F ≥ C)





Figure 4.236: Automaton for the DECREASING_SURF_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint DECREASING_SURF_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the DECREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (〈7, 6, 6, 6, 4, 3, 3, 2, 2, 4, 4, 6, 3, 3, 1, 1〉)

Figure 4.237 provides an example where the DECREAS-
ING_SURF_DECREASING_TERRACE ([7, 6, 6, 6, 4, 3, 3, 2, 2, 4, 4, 6, 3, 3, 1, 1]) constraint
holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_decreasing_terrace,['20141203']).

ctr_origin(decreasing_surf_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(decreasing_surf_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(decreasing_surf_decreasing_terrace,decreasing_surf_decreasing_terrace([[var-7],[var-6],[var-6],[var-6],[var-4],[var-3],[var-3],[var-2],[var-2],[var-4],[var-4],[var-6],[var-3],[var-3],[var-1],[var-1]])).


ctr_key_words(decreasing_surf_decreasing_terrace,[]).

ctr_eval(decreasing_surf_decreasing_terrace, [checker(decreasing_surf_decreasing_terrace_c),
    automaton(decreasing_surf_decreasing_terrace_a),
    automaton_with_signature(decreasing_surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_decreasing_terrace_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
decreasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(decreasing_surf_decreasing_terrace, decreasing_surf_decreasing_terrace_a, pair_signature(2,signature)).

decreasing_surf_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_decreasing_terrace_a(Flag,VARIABLES,Default).

decreasing_surf_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,r,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)])),
        arc(t,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



DECREASING_SURF_DECREASING_TERRACE 631

> = = > > = > = < = < > = > =

18

decreasing
terrace 1

6≥

decreasing
terrace 2

6≥
feature values
(SURF)

decreasing
terrace 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

6 6 6

4

3 3

2 2

4 4

6

3 3

1 1

Figure 4.237: Illustrating the DECREASING_SURF_DECREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.238 depicts the automaton associated with the constraint DECREAS-
ING_SURF_DECREASING_TERRACE.

≤ s





C ← +∞
D ← 0
F ← +∞
R← 1





> r= t

R ∧ (F ≥ C)

≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi}

>



C ← D + VARi
D ← 0
F ← D + VARi
R← R ∧ (F ≥ D + VARi)





<

{D
←

0}

Figure 4.238: Automaton for the DECREASING_SURF_DECREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint DECREASING_SURF_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection are decreasing.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example (〈4, 5, 6, 0, 3, 4, 4, 1, 2, 3, 2, 3, 4, 6, 5, 1〉)

Figure 4.239 provides an example where the DECREAS-
ING_SURF_DIP_ON_INCREASING_SEQUENCE ([4, 5, 6, 0, 3, 4, 4, 1, 2, 3, 2, 3, 4, 6, 5, 1])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(decreasing_surf_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_surf_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(decreasing_surf_dip_on_increasing_sequence,decreasing_surf_dip_on_increasing_sequence([[var-4],[var-5],[var-6],[var-0],[var-3],[var-4],[var-4],[var-1],[var-2],[var-3],[var-2],[var-3],[var-4],[var-6],[var-5],[var-1]])).


ctr_key_words(decreasing_surf_dip_on_increasing_sequence,[]).

ctr_eval(decreasing_surf_dip_on_increasing_sequence, [checker(decreasing_surf_dip_on_increasing_sequence_c),
    automaton(decreasing_surf_dip_on_increasing_sequence_a),
    automaton_with_signature(decreasing_surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_dip_on_increasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
decreasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_dip_on_increasing_sequence, decreasing_surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

decreasing_surf_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_surf_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, D + Xi, F, R])),
        arc(u,GT,s,([C, 0, F, R])),
        arc(u,EQ,s,([C, 0, F, R])),
        arc(u,LT,v,([C, D + Xi, F, R])),
        arc(v,GT,s,([C, 0, F, R])),
        arc(v,EQ,s,([C, 0, F, R])),
        arc(v,LT,t,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_dip_on_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.239: Illustrating the DECREASING_SURF_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.240 depicts the automaton associated with the constraint DECREAS-
ING_SURF_DIP_ON_INCREASING_SEQUENCE.
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Figure 4.240: Automaton for the DECREAS-
ING_SURF_DIP_ON_INCREASING_SEQUENCE constraint obtained by applying
decoration Table 3.38 to the seed transducer of the DIP_ON_INCREASING_SEQUENCE
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_GORGE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint DECREASING_SURF_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the GORGE pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈6, 2, 3, 4, 5, 6, 1, 1, 5, 4, 2, 3, 6, 1, 4, 5〉)

Figure 4.241 provides an example where the DECREASING_SURF_GORGE

([6, 2, 3, 4, 5, 6, 1, 1, 5, 4, 2, 3, 6, 1, 4, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_gorge,['20141203']).

ctr_origin(decreasing_surf_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(decreasing_surf_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_gorge,decreasing_surf_gorge([[var-6],[var-2],[var-3],[var-4],[var-5],[var-6],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-1],[var-4],[var-5]])).


ctr_key_words(decreasing_surf_gorge,[]).

ctr_eval(decreasing_surf_gorge, [checker(decreasing_surf_gorge_c),
    automaton(decreasing_surf_gorge_a),
    automaton_with_signature(decreasing_surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_gorge_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_gorge_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_gorge_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        decreasing_surf_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        decreasing_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_gorge_c([Xj|Xs], Default, r, C, 0, C, A1000).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        decreasing_surf_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_gorge_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(decreasing_surf_gorge, decreasing_surf_gorge_a, pair_signature(2,signature)).

decreasing_surf_gorge_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_gorge_a(Flag,VARIABLES,Default).

decreasing_surf_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_gorge_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D + Xi, F, R])),
        arc(r,LT,t,([D + Xi, 0, F, R])),
        arc(r,EQ,u,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,t,([C + D + Xi, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #>= C)])),
        arc(u,EQ,u,([C, D + Xi, F, R])),
        arc(u,GT,r,([C, D + Xi, F, R])),
        arc(u,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.241: Illustrating the DECREASING_SURF_GORGE constraint of the Example
slot
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Automaton Figure 4.242 depicts the automaton associated with the constraint DECREAS-
ING_SURF_GORGE.

≤ s





C ← +∞
D ← 0
F ← +∞
R← 1





> r

≤ t

= u

R ∧ (F ≥ C)

≤

>

>
{D ← D + VARi}

<{
C ← D + VARi
D ← 0

}

=
{D ← D + VARi}

=
{D ← D + VARi}

<{
C ← C + D + VARi
D ← 0

}

>


 D

←
0

F ←
C

R←
R ∧

(F ≥
C
)




=
{D ← D + VARi}

>
{D
←

D
+
V
A
R i
}

<
{D ← 0}

Figure 4.242: Automaton for the DECREASING_SURF_GORGE constraint obtained by
applying decoration Table 3.38 to the seed transducer of the GORGE pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_INCREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint DECREASING_SURF_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the INCREASING pat-
tern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (〈4, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.243 provides an example where the DECREASING_SURF_INCREASING

([4, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_increasing,['20141203']).

ctr_origin(decreasing_surf_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(decreasing_surf_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_increasing,decreasing_surf_increasing([[var-4],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_surf_increasing,[]).

ctr_eval(decreasing_surf_increasing, [checker(decreasing_surf_increasing_c),
    automaton(decreasing_surf_increasing_a),
    automaton_with_signature(decreasing_surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_increasing_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_increasing_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F>=D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_increasing_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_increasing, decreasing_surf_increasing_a, pair_signature(2,signature)).

decreasing_surf_increasing_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_increasing_a(Flag,VARIABLES,Default).

decreasing_surf_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_increasing_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #>= D + Xi + Xj)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_increasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.243: Illustrating the DECREASING_SURF_INCREASING constraint of the Ex-
ample slot



644 DECREASING_SURF_INCREASING

Automaton Figure 4.244 depicts the automaton associated with the constraint DECREAS-
ING_SURF_INCREASING.

R s





C ← +∞
D ← 0
F ← +∞
R← 1





R ∧ (F ≥ C)

≥

<



C ← D + VARi + VARi+1

D ← 0
F ← D + VARi + VARi+1

R← R ∧ (F ≥ D + VARi + VARi+1)





Figure 4.244: Automaton for the DECREASING_SURF_INCREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the INCREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint DECREASING_SURF_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.245 provides an example where the DECREAS-
ING_SURF_INCREASING_SEQUENCE ([3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1]) constraint
holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_increasing_sequence,['20141203']).

ctr_origin(decreasing_surf_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_surf_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_increasing_sequence,decreasing_surf_increasing_sequence([[var-3],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_surf_increasing_sequence,[]).

ctr_eval(decreasing_surf_increasing_sequence, [checker(decreasing_surf_increasing_sequence_c),
    automaton(decreasing_surf_increasing_sequence_a),
    automaton_with_signature(decreasing_surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_increasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        decreasing_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        decreasing_surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        decreasing_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(decreasing_surf_increasing_sequence, decreasing_surf_increasing_sequence_a, pair_signature(2,signature)).

decreasing_surf_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_surf_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, F, R])),
        arc(t,GT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(t,EQ,t,([C, D + Xj, F, R])),
        arc(t,LT,t,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.245: Illustrating the DECREASING_SURF_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.246 depicts the automaton associated with the constraint DECREAS-
ING_SURF_INCREASING_SEQUENCE.
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∧
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D ← 0

}
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D ← 0
F ← C
R← R ∧ (F ≥ C)





=
{D ← D + VARi+1}
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C ← C + D + VARi+1

D ← 0
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Figure 4.246: Automaton for the DECREASING_SURF_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint DECREASING_SURF_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the INCREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (〈2, 5, 5, 5, 6, 2, 3, 4, 4, 5, 3, 3, 1, 2, 2, 3〉)

Figure 4.247 provides an example where the DECREAS-
ING_SURF_INCREASING_TERRACE ([2, 5, 5, 5, 6, 2, 3, 4, 4, 5, 3, 3, 1, 2, 2, 3]) constraint
holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_increasing_terrace,['20141203']).

ctr_origin(decreasing_surf_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(decreasing_surf_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(decreasing_surf_increasing_terrace,decreasing_surf_increasing_terrace([[var-2],[var-5],[var-5],[var-5],[var-6],[var-2],[var-3],[var-4],[var-4],[var-5],[var-3],[var-3],[var-1],[var-2],[var-2],[var-3]])).


ctr_key_words(decreasing_surf_increasing_terrace,[]).

ctr_eval(decreasing_surf_increasing_terrace, [checker(decreasing_surf_increasing_terrace_c),
    automaton(decreasing_surf_increasing_terrace_a),
    automaton_with_signature(decreasing_surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_increasing_terrace_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_increasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
decreasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(decreasing_surf_increasing_terrace, decreasing_surf_increasing_terrace_a, pair_signature(2,signature)).

decreasing_surf_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_increasing_terrace_a(Flag,VARIABLES,Default).

decreasing_surf_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)])),
        arc(t,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.247: Illustrating the DECREASING_SURF_INCREASING_TERRACE constraint
of the Example slot
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Automaton Figure 4.248 depicts the automaton associated with the constraint DECREAS-
ING_SURF_INCREASING_TERRACE.
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Figure 4.248: Automaton for the DECREASING_SURF_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_INFLEXION

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint DECREASING_SURF_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the INFLEXION pattern
in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (〈6, 5, 5, 4, 3, 2, 3, 3, 4, 6, 3, 3, 1, 2, 1, 1〉)

Figure 4.249 provides an example where the DECREASING_SURF_INFLEXION

([6, 5, 5, 4, 3, 2, 3, 3, 4, 6, 3, 3, 1, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_inflexion,['20141203']).

ctr_origin(decreasing_surf_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(decreasing_surf_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_inflexion,decreasing_surf_inflexion([[var-6],[var-5],[var-5],[var-4],[var-3],[var-2],[var-3],[var-3],[var-4],[var-6],[var-3],[var-3],[var-1],[var-2],[var-1],[var-1]])).


ctr_key_words(decreasing_surf_inflexion,[]).

ctr_eval(decreasing_surf_inflexion, [checker(decreasing_surf_inflexion_c),
    automaton(decreasing_surf_inflexion_a),
    automaton_with_signature(decreasing_surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_inflexion_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_surf_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_inflexion_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).
decreasing_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_inflexion_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_inflexion, decreasing_surf_inflexion_a, pair_signature(2,signature)).

decreasing_surf_inflexion_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_inflexion_a(Flag,VARIABLES,Default).

decreasing_surf_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_inflexion_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(t,GT,t,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.249: Illustrating the DECREASING_SURF_INFLEXION constraint of the Ex-
ample slot
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Automaton Figure 4.250 depicts the automaton associated with the constraint DECREAS-
ING_SURF_INFLEXION.

= s





C ← +∞
D ← 0
F ← +∞
R← 1





≤ r ≥ t

R ∧ (F ≥ C)

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<



C ← D + VARi
D ← 0
F ← D + VARi
R← R ∧ (F ≥ D + VARi)





Figure 4.250: Automaton for the DECREASING_SURF_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_PEAK

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint DECREASING_SURF_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PEAK pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈1, 6, 6, 6, 2, 5, 4, 3, 2, 2, 3, 2, 1, 5, 5, 7〉)

Figure 4.251 provides an example where the DECREASING_SURF_PEAK

([1, 6, 6, 6, 2, 5, 4, 3, 2, 2, 3, 2, 1, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_peak,['20141203']).

ctr_origin(decreasing_surf_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(decreasing_surf_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_peak,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_peak,decreasing_surf_peak([[var-1],[var-6],[var-6],[var-6],[var-2],[var-5],[var-4],[var-3],[var-2],[var-2],[var-3],[var-2],[var-1],[var-5],[var-5],[var-7]])).


ctr_key_words(decreasing_surf_peak,[]).

ctr_eval(decreasing_surf_peak, [checker(decreasing_surf_peak_c),
    automaton(decreasing_surf_peak_a),
    automaton_with_signature(decreasing_surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_peak_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_peak_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_peak_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        decreasing_surf_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        decreasing_surf_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_peak_c([Xj|Xs], Default, r, C, 0, C, A1000).

ctr_automaton_signature(decreasing_surf_peak, decreasing_surf_peak_a, pair_signature(2,signature)).

decreasing_surf_peak_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_peak_a(Flag,VARIABLES,Default).

decreasing_surf_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_peak_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + Xi, 0, F, R])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(t,GT,t,([C + D + Xi, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.251: Illustrating the DECREASING_SURF_PEAK constraint of the Example
slot
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Automaton Figure 4.252 depicts the automaton associated with the constraint DECREAS-
ING_SURF_PEAK.

≥ s





C ← +∞
D ← 0
F ← +∞
R← 1





≤ r ≥ t

R ∧ (F ≥ C)

≥

<

>{
C ← D + VARi
D ← 0

}

≤
{D ← D + VARi}

>{
C ← C + D + VARi
D ← 0

}

=
{D ← D + VARi}

<



D ← 0
F ← C
R← R ∧ (F ≥ C)





Figure 4.252: Automaton for the DECREASING_SURF_PEAK constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint DECREASING_SURF_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PLAIN pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈2, 3, 6, 5, 5, 7, 6, 6, 4, 5, 5, 4, 3, 6, 6, 3〉)

Figure 4.253 provides an example where the DECREASING_SURF_PLAIN

([2, 3, 6, 5, 5, 7, 6, 6, 4, 5, 5, 4, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_plain,['20141203']).

ctr_origin(decreasing_surf_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(decreasing_surf_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_plain,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_plain,decreasing_surf_plain([[var-2],[var-3],[var-6],[var-5],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(decreasing_surf_plain,[]).

ctr_eval(decreasing_surf_plain, [checker(decreasing_surf_plain_c),
    automaton(decreasing_surf_plain_a),
    automaton_with_signature(decreasing_surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_plain_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
decreasing_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_plain_c([Xj|Xs], Default, r, C, 0, F, R).
decreasing_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_plain, decreasing_surf_plain_a, pair_signature(2,signature)).

decreasing_surf_plain_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_plain_a(Flag,VARIABLES,Default).

decreasing_surf_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_plain_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.253: Illustrating the DECREASING_SURF_PLAIN constraint of the Example
slot
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Automaton Figure 4.254 depicts the automaton associated with the constraint DECREAS-
ING_SURF_PLAIN.
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Figure 4.254: Automaton for the DECREASING_SURF_PLAIN constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint DECREASING_SURF_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PLATEAU pattern
in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (〈5, 2, 2, 5, 5, 4, 3, 3, 4, 2, 2, 1, 3, 2, 5, 7〉)

Figure 4.255 provides an example where the DECREASING_SURF_PLATEAU

([5, 2, 2, 5, 5, 4, 3, 3, 4, 2, 2, 1, 3, 2, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_plateau,['20141203']).

ctr_origin(decreasing_surf_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(decreasing_surf_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_plateau,decreasing_surf_plateau([[var-5],[var-2],[var-2],[var-5],[var-5],[var-4],[var-3],[var-3],[var-4],[var-2],[var-2],[var-1],[var-3],[var-2],[var-5],[var-7]])).


ctr_key_words(decreasing_surf_plateau,[]).

ctr_eval(decreasing_surf_plateau, [checker(decreasing_surf_plateau_c),
    automaton(decreasing_surf_plateau_a),
    automaton_with_signature(decreasing_surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_plateau_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
decreasing_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
decreasing_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_plateau, decreasing_surf_plateau_a, pair_signature(2,signature)).

decreasing_surf_plateau_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_plateau_a(Flag,VARIABLES,Default).

decreasing_surf_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_plateau_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Automaton Figure 4.256 depicts the automaton associated with the constraint DECREAS-
ING_SURF_PLATEAU.
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Figure 4.256: Automaton for the DECREASING_SURF_PLATEAU constraint obtained
by applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint DECREASING_SURF_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PROPER_PLAIN

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (〈2, 7, 5, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 5〉)

Figure 4.257 provides an example where the DECREASING_SURF_PROPER_PLAIN

([2, 7, 5, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_proper_plain,['20141203']).

ctr_origin(decreasing_surf_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(decreasing_surf_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_proper_plain,decreasing_surf_proper_plain([[var-2],[var-7],[var-5],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-5]])).


ctr_key_words(decreasing_surf_proper_plain,[]).

ctr_eval(decreasing_surf_proper_plain, [checker(decreasing_surf_proper_plain_c),
    automaton(decreasing_surf_proper_plain_a),
    automaton_with_signature(decreasing_surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_proper_plain_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_proper_plain_c([Xj|Xs], Default, r, C, 0, F, R).
decreasing_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_proper_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_proper_plain, decreasing_surf_proper_plain_a, pair_signature(2,signature)).

decreasing_surf_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_proper_plain_a(Flag,VARIABLES,Default).

decreasing_surf_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.257: Illustrating the DECREASING_SURF_PROPER_PLAIN constraint of the
Example slot
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Automaton Figure 4.258 depicts the automaton associated with the constraint DECREAS-
ING_SURF_PROPER_PLAIN.
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Figure 4.258: Automaton for the DECREASING_SURF_PROPER_PLAIN constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the PROPER_PLAIN
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint DECREASING_SURF_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PROPER_PLATEAU

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example (〈3, 5, 5, 5, 3, 2, 3, 4, 4, 1, 5, 2, 3, 3, 1, 7〉)

Figure 4.259 provides an example where the DECREASING_SURF_PROPER_PLATEAU

([3, 5, 5, 5, 3, 2, 3, 4, 4, 1, 5, 2, 3, 3, 1, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_proper_plateau,['20141203']).

ctr_origin(decreasing_surf_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(decreasing_surf_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_proper_plateau,decreasing_surf_proper_plateau([[var-3],[var-5],[var-5],[var-5],[var-3],[var-2],[var-3],[var-4],[var-4],[var-1],[var-5],[var-2],[var-3],[var-3],[var-1],[var-7]])).


ctr_key_words(decreasing_surf_proper_plateau,[]).

ctr_eval(decreasing_surf_proper_plateau, [checker(decreasing_surf_proper_plateau_c),
    automaton(decreasing_surf_proper_plateau_a),
    automaton_with_signature(decreasing_surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_proper_plateau_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
decreasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F>=D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_proper_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_proper_plateau, decreasing_surf_proper_plateau_a, pair_signature(2,signature)).

decreasing_surf_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_proper_plateau_a(Flag,VARIABLES,Default).

decreasing_surf_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #>= D + Xi)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.259: Illustrating the DECREASING_SURF_PROPER_PLATEAU constraint of
the Example slot
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Automaton Figure 4.260 depicts the automaton associated with the constraint DECREAS-
ING_SURF_PROPER_PLATEAU.
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Figure 4.260: Automaton for the DECREASING_SURF_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_STEADY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint DECREASING_SURF_STEADY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the STEADY pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example (〈3, 6, 6, 6, 2, 7, 5, 5, 5, 6, 5, 5, 5, 3, 3, 7〉)

Figure 4.261 provides an example where the DECREASING_SURF_STEADY

([3, 6, 6, 6, 2, 7, 5, 5, 5, 6, 5, 5, 5, 3, 3, 7]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_steady,['20141203']).

ctr_origin(decreasing_surf_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(decreasing_surf_steady,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_steady,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_steady,[size('VARIABLES')>1]).


ctr_example(decreasing_surf_steady,decreasing_surf_steady([[var-3],[var-6],[var-6],[var-6],[var-2],[var-7],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-3],[var-3],[var-7]])).


ctr_key_words(decreasing_surf_steady,[]).

ctr_eval(decreasing_surf_steady, [checker(decreasing_surf_steady_c),
    automaton(decreasing_surf_steady_a),
    automaton_with_signature(decreasing_surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_steady_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_steady_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_steady_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        decreasing_surf_steady_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F>=D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_surf_steady_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_surf_steady, decreasing_surf_steady_a, pair_signature(2,signature)).

decreasing_surf_steady_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_steady_a(Flag,VARIABLES,Default).

decreasing_surf_steady_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_steady_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_steady_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #>= D + Xi + Xj)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.261: Illustrating the DECREASING_SURF_STEADY constraint of the Example
slot
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Automaton Figure 4.262 depicts the automaton associated with the constraint DECREAS-
ING_SURF_STEADY.
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Figure 4.262: Automaton for the DECREASING_SURF_STEADY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the STEADY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint DECREASING_SURF_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
STEADY_SEQUENCE pattern in the time-series given by the VARIABLES collection are
decreasing.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈4, 3, 2, 5, 5, 5, 3, 2, 4, 4, 6, 5, 3, 2, 2, 6〉)

Figure 4.263 provides an example where the DECREASING_SURF_STEADY_SEQUENCE

([4, 3, 2, 5, 5, 5, 3, 2, 4, 4, 6, 5, 3, 2, 2, 6]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_steady_sequence,['20141203']).

ctr_origin(decreasing_surf_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(decreasing_surf_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_steady_sequence,[size('VARIABLES')>1]).


ctr_example(decreasing_surf_steady_sequence,decreasing_surf_steady_sequence([[var-4],[var-3],[var-2],[var-5],[var-5],[var-5],[var-3],[var-2],[var-4],[var-4],[var-6],[var-5],[var-3],[var-2],[var-2],[var-6]])).


ctr_key_words(decreasing_surf_steady_sequence,[]).

ctr_eval(decreasing_surf_steady_sequence, [checker(decreasing_surf_steady_sequence_c),
    automaton(decreasing_surf_steady_sequence_a),
    automaton_with_signature(decreasing_surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_steady_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        decreasing_surf_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        decreasing_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
decreasing_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_steady_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is C+(D+Xj),
        decreasing_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(decreasing_surf_steady_sequence, decreasing_surf_steady_sequence_a, pair_signature(2,signature)).

decreasing_surf_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_steady_sequence_a(Flag,VARIABLES,Default).

decreasing_surf_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,EQ,r,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_steady_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.263: Illustrating the DECREASING_SURF_STEADY_SEQUENCE constraint of
the Example slot
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Automaton Figure 4.264 depicts the automaton associated with the constraint DECREAS-
ING_SURF_STEADY_SEQUENCE.

≷ s





C ← +∞
D ← 0
F ← +∞
R← 1





= r

R
∧

(F
≥

C
)

≷

={
C ← D + VARi + VARi+1

D ← 0

}
≷




D ← 0
F ← C
R← R ∧ (F ≥ C)





={
C ← C + D + VARi+1

D ← 0

}

Figure 4.264: Automaton for the DECREASING_SURF_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint DECREASING_SURF_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.

Example (〈7, 4, 6, 5, 5, 4, 4, 3, 6, 1, 4, 2, 1, 2, 3, 4〉)

Figure 4.265 provides an example where the DECREAS-
ING_SURF_STRICTLY_DECREASING_SEQUENCE ([7, 4, 6, 5, 5, 4, 4, 3, 6, 1, 4, 2, 1, 2, 3, 4])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(decreasing_surf_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_surf_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_strictly_decreasing_sequence,decreasing_surf_strictly_decreasing_sequence([[var-7],[var-4],[var-6],[var-5],[var-5],[var-4],[var-4],[var-3],[var-6],[var-1],[var-4],[var-2],[var-1],[var-2],[var-3],[var-4]])).


ctr_key_words(decreasing_surf_strictly_decreasing_sequence,[]).

ctr_eval(decreasing_surf_strictly_decreasing_sequence, [checker(decreasing_surf_strictly_decreasing_sequence_c),
    automaton(decreasing_surf_strictly_decreasing_sequence_a),
    automaton_with_signature(decreasing_surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_strictly_decreasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        decreasing_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
decreasing_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        decreasing_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
decreasing_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(decreasing_surf_strictly_decreasing_sequence, decreasing_surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_surf_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_surf_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C + D + Xj, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.265: Illustrating the DECREASING_SURF_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot



688 DECREASING_SURF_STRICTLY_DECREASING_SEQUENCE

Automaton Figure 4.266 depicts the automaton associated with the constraint DECREAS-
ING_SURF_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← +∞
D ← 0
F ← +∞
R← 1





> r

R
∧

(F
≥

C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}

≤



D ← 0
F ← C
R← R ∧ (F ≥ C)





Figure 4.266: Automaton for the DECREAS-
ING_SURF_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint DECREASING_SURF_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are decreasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.

Example (〈3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.267 provides an example where the DECREAS-
ING_SURF_STRICTLY_INCREASING_SEQUENCE ([3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_strictly_increasing_sequence,['20141203']).

ctr_origin(decreasing_surf_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_surf_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_strictly_increasing_sequence,decreasing_surf_strictly_increasing_sequence([[var-3],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_surf_strictly_increasing_sequence,[]).

ctr_eval(decreasing_surf_strictly_increasing_sequence, [checker(decreasing_surf_strictly_increasing_sequence_c),
    automaton(decreasing_surf_strictly_increasing_sequence_a),
    automaton_with_signature(decreasing_surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_strictly_increasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        decreasing_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
decreasing_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        decreasing_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(decreasing_surf_strictly_increasing_sequence, decreasing_surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

decreasing_surf_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_surf_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, F, R])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,LT,r,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.267: Illustrating the DECREASING_SURF_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.268 depicts the automaton associated with the constraint DECREAS-
ING_SURF_STRICTLY_INCREASING_SEQUENCE.
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Figure 4.268: Automaton for the DECREAS-
ING_SURF_STRICTLY_INCREASING_SEQUENCE constraint obtained
by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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694 DECREASING_SURF_SUMMIT

DECREASING_SURF_SUMMIT

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint DECREASING_SURF_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the SUMMIT pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (〈1, 4, 4, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 2, 4, 2〉)

Figure 4.269 provides an example where the DECREASING_SURF_SUMMIT

([1, 4, 4, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 2, 4, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_summit,['20141203']).

ctr_origin(decreasing_surf_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(decreasing_surf_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_summit,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_summit,decreasing_surf_summit([[var-1],[var-4],[var-4],[var-5],[var-4],[var-2],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-2],[var-4],[var-2]])).


ctr_key_words(decreasing_surf_summit,[]).

ctr_eval(decreasing_surf_summit, [checker(decreasing_surf_summit_c),
    automaton(decreasing_surf_summit_a),
    automaton_with_signature(decreasing_surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_summit_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_surf_summit_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_summit_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        decreasing_surf_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        decreasing_surf_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_summit_c([Xj|Xs], Default, r, C, 0, C, A1000).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_summit_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(decreasing_surf_summit, decreasing_surf_summit_a, pair_signature(2,signature)).

decreasing_surf_summit_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_summit_a(Flag,VARIABLES,Default).

decreasing_surf_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_summit_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,GT,t,([D + Xi, 0, F, R])),
        arc(r,EQ,u,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,t,([C + D + Xi, 0, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #>= C)])),
        arc(u,EQ,u,([C, D + Xi, F, R])),
        arc(u,LT,r,([C, D + Xi, F, R])),
        arc(u,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_summit.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.269: Illustrating the DECREASING_SURF_SUMMIT constraint of the Example
slot
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Automaton Figure 4.270 depicts the automaton associated with the constraint DECREAS-
ING_SURF_SUMMIT.
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Figure 4.270: Automaton for the DECREASING_SURF_SUMMIT constraint obtained by
applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_VALLEY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint DECREASING_SURF_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the VALLEY pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈1, 3, 3, 7, 6, 5, 4, 6, 6, 5, 4, 3, 6, 2, 2, 7〉)

Figure 4.271 provides an example where the DECREASING_SURF_VALLEY

([1, 3, 3, 7, 6, 5, 4, 6, 6, 5, 4, 3, 6, 2, 2, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_valley,['20141203']).

ctr_origin(decreasing_surf_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(decreasing_surf_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_valley,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_valley,decreasing_surf_valley([[var-1],[var-3],[var-3],[var-7],[var-6],[var-5],[var-4],[var-6],[var-6],[var-5],[var-4],[var-3],[var-6],[var-2],[var-2],[var-7]])).


ctr_key_words(decreasing_surf_valley,[]).

ctr_eval(decreasing_surf_valley, [checker(decreasing_surf_valley_c),
    automaton(decreasing_surf_valley_a),
    automaton_with_signature(decreasing_surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_valley_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_valley_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_surf_valley_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_valley_c([Xj|Xs], Default, r, C, 0, C, A1000).
decreasing_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        decreasing_surf_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        decreasing_surf_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(decreasing_surf_valley, decreasing_surf_valley_a, pair_signature(2,signature)).

decreasing_surf_valley_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_valley_a(Flag,VARIABLES,Default).

decreasing_surf_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_valley_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(r,LT,t,([D + Xi, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #>= C)])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,t,([C + D + Xi, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_surf_valley.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.271: Illustrating the DECREASING_SURF_VALLEY constraint of the Example
slot
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Automaton Figure 4.272 depicts the automaton associated with the constraint DECREAS-
ING_SURF_VALLEY.

≤ s





C ← +∞
D ← 0
F ← +∞
R← 1





≥ r ≤ t

R ∧ (F ≥ C)>

≤

≥
{D ← D + VARi}

<{
C ← D + VARi
D ← 0

}

>



D ← 0
F ← C
R← R ∧ (F ≥ C)





=
{D ← D + VARi}

<{
C ← C + D + VARi
D ← 0

}

Figure 4.272: Automaton for the DECREASING_SURF_VALLEY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_SURF_ZIGZAG

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint DECREASING_SURF_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the ZIGZAG pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈6, 5, 7, 4, 5, 1, 1, 6, 3, 6, 4, 3, 5, 2, 7, 7〉)

Figure 4.273 provides an example where the DECREASING_SURF_ZIGZAG

([6, 5, 7, 4, 5, 1, 1, 6, 3, 6, 4, 3, 5, 2, 7, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_surf_zigzag,['20141203']).

ctr_origin(decreasing_surf_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(decreasing_surf_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_surf_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_surf_zigzag,decreasing_surf_zigzag([[var-6],[var-5],[var-7],[var-4],[var-5],[var-1],[var-1],[var-6],[var-3],[var-6],[var-4],[var-3],[var-5],[var-2],[var-7],[var-7]])).


ctr_key_words(decreasing_surf_zigzag,[]).

ctr_eval(decreasing_surf_zigzag, [checker(decreasing_surf_zigzag_c),
    automaton(decreasing_surf_zigzag_a),
    automaton_with_signature(decreasing_surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_surf_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_surf_zigzag_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_surf_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        decreasing_surf_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, d, C, 0, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        decreasing_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_zigzag_c([Xj|Xs], Default, a, C, 0, C, A1000).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        decreasing_surf_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        decreasing_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_surf_zigzag_c([Xj|Xs], Default, a, C, 0, F, R).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_zigzag_c([Xj|Xs], Default, d, C, 0, C, A1000).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_surf_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        decreasing_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).

ctr_automaton_signature(decreasing_surf_zigzag, decreasing_surf_zigzag_a, pair_signature(2,signature)).

decreasing_surf_zigzag_a(Flag,VARIABLES):-
        Default = na,
        decreasing_surf_zigzag_a(Flag,VARIABLES,Default).

decreasing_surf_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_surf_zigzag_a_s(Flag,VARIABLES,Default,Signature).

decreasing_surf_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, D + Xi, F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 0, F, R])),
        arc(b,EQ,s,([C, 0, F, R])),
        arc(b,LT,c,([D + Xi, 0, F, R])),
        arc(c,GT,f,([C + D + Xi, 0, F, R])),
        arc(c,EQ,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(c,LT,a,([C, 0, C, R #/\ (F #>= C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, D + Xi, F, R])),
        arc(e,GT,f,([D + Xi, 0, F, R])),
        arc(e,EQ,s,([C, 0, F, R])),
        arc(e,LT,a,([C, 0, F, R])),
        arc(f,GT,d,([C, 0, C, R #/\ (F #>= C)])),
        arc(f,EQ,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(f,LT,c,([C + D + Xi, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.273: Illustrating the DECREASING_SURF_ZIGZAG constraint of the Example
slot
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Automaton Figure 4.274 depicts the automaton associated with the constraint DECREAS-
ING_SURF_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.274: Automaton for the DECREASING_SURF_ZIGZAG constraint obtained
by applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1)
missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from
b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f to s
the register F is reset to C, and the register R is updated wrt C and F
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DECREASING_WIDTH_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint DECREASING_WIDTH_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈2, 6, 5, 2, 3, 3, 3, 4, 3, 2, 3, 4, 4, 5, 7, 5〉)

Figure 4.275 provides an example where the DECREAS-
ING_WIDTH_DECREASING_SEQUENCE ([2, 6, 5, 2, 3, 3, 3, 4, 3, 2, 3, 4, 4, 5, 7, 5])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_decreasing_sequence,['20141203']).

ctr_origin(decreasing_width_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_width_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_decreasing_sequence,decreasing_width_decreasing_sequence([[var-2],[var-6],[var-5],[var-2],[var-3],[var-3],[var-3],[var-4],[var-3],[var-2],[var-3],[var-4],[var-4],[var-5],[var-7],[var-5]])).


ctr_key_words(decreasing_width_decreasing_sequence,[]).

ctr_eval(decreasing_width_decreasing_sequence, [checker(decreasing_width_decreasing_sequence_c),
    automaton(decreasing_width_decreasing_sequence_a),
    automaton_with_signature(decreasing_width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_decreasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+2,
        decreasing_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        decreasing_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(decreasing_width_decreasing_sequence, decreasing_width_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_width_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_width_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,s,([C, 0, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.275: Illustrating the DECREASING_WIDTH_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.276 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_DECREASING_SEQUENCE.

≤ s





C ← +∞
D ← 0
F ← +∞
R← 1





≥ t

R
∧

(F
≥

C
)

>{
C ← D + 2
D ← 0

}

≤

>{
C ← C + D + 1
D ← 0

}=
{D ← D + 1}

<



D ← 0
F ← C
R← R ∧ (F ≥ C)





Figure 4.276: Automaton for the DECREASING_WIDTH_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint DECREASING_WIDTH_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the DECREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (〈7, 6, 6, 6, 4, 3, 3, 2, 2, 4, 4, 6, 3, 3, 1, 1〉)

Figure 4.277 provides an example where the DECREAS-
ING_WIDTH_DECREASING_TERRACE ([7, 6, 6, 6, 4, 3, 3, 2, 2, 4, 4, 6, 3, 3, 1, 1]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_decreasing_terrace,['20141203']).

ctr_origin(decreasing_width_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(decreasing_width_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(decreasing_width_decreasing_terrace,decreasing_width_decreasing_terrace([[var-7],[var-6],[var-6],[var-6],[var-4],[var-3],[var-3],[var-2],[var-2],[var-4],[var-4],[var-6],[var-3],[var-3],[var-1],[var-1]])).


ctr_key_words(decreasing_width_decreasing_terrace,[]).

ctr_eval(decreasing_width_decreasing_terrace, [checker(decreasing_width_decreasing_terrace_c),
    automaton(decreasing_width_decreasing_terrace_a),
    automaton_with_signature(decreasing_width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_decreasing_terrace_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
decreasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(decreasing_width_decreasing_terrace, decreasing_width_decreasing_terrace_a, pair_signature(2,signature)).

decreasing_width_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_decreasing_terrace_a(Flag,VARIABLES,Default).

decreasing_width_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,r,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)])),
        arc(t,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.277: Illustrating the DECREASING_WIDTH_DECREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.278 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_DECREASING_TERRACE.
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Figure 4.278: Automaton for the DECREASING_WIDTH_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DECREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_GORGE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint DECREASING_WIDTH_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the GORGE pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈6, 2, 3, 4, 5, 6, 1, 1, 5, 4, 2, 3, 6, 1, 4, 5〉)

Figure 4.279 provides an example where the DECREASING_WIDTH_GORGE

([6, 2, 3, 4, 5, 6, 1, 1, 5, 4, 2, 3, 6, 1, 4, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_gorge,['20141203']).

ctr_origin(decreasing_width_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(decreasing_width_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_gorge,decreasing_width_gorge([[var-6],[var-2],[var-3],[var-4],[var-5],[var-6],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-1],[var-4],[var-5]])).


ctr_key_words(decreasing_width_gorge,[]).

ctr_eval(decreasing_width_gorge, [checker(decreasing_width_gorge_c),
    automaton(decreasing_width_gorge_a),
    automaton_with_signature(decreasing_width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_gorge_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_width_gorge_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_gorge_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        decreasing_width_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        decreasing_width_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        decreasing_width_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_gorge_c([Xj|Xs], Default, r, C, 0, C, A1000).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        decreasing_width_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_gorge_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(decreasing_width_gorge, decreasing_width_gorge_a, pair_signature(2,signature)).

decreasing_width_gorge_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_gorge_a(Flag,VARIABLES,Default).

decreasing_width_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_gorge_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D + 1, F, R])),
        arc(r,LT,t,([D + 1, 0, F, R])),
        arc(r,EQ,u,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #>= C)])),
        arc(u,EQ,u,([C, D + 1, F, R])),
        arc(u,GT,r,([C, D + 1, F, R])),
        arc(u,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.279: Illustrating the DECREASING_WIDTH_GORGE constraint of the Exam-
ple slot
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Automaton Figure 4.280 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_GORGE.
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Figure 4.280: Automaton for the DECREASING_WIDTH_GORGE constraint obtained
by applying decoration Table 3.38 to the seed transducer of the GORGE pattern (transi-
tion u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint DECREASING_WIDTH_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.281 provides an example where the DECREAS-
ING_WIDTH_INCREASING_SEQUENCE ([3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_increasing_sequence,['20141203']).

ctr_origin(decreasing_width_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_width_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_increasing_sequence,decreasing_width_increasing_sequence([[var-3],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_width_increasing_sequence,[]).

ctr_eval(decreasing_width_increasing_sequence, [checker(decreasing_width_increasing_sequence_c),
    automaton(decreasing_width_increasing_sequence_a),
    automaton_with_signature(decreasing_width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_increasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_width_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+2,
        decreasing_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        decreasing_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(decreasing_width_increasing_sequence, decreasing_width_increasing_sequence_a, pair_signature(2,signature)).

decreasing_width_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_width_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([D + 2, 0, F, R])),
        arc(t,GT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.281: Illustrating the DECREASING_WIDTH_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.282 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_INCREASING_SEQUENCE.
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Figure 4.282: Automaton for the DECREASING_WIDTH_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint DECREASING_WIDTH_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the INCREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection are de-
creasing.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (〈2, 5, 5, 5, 6, 2, 3, 4, 4, 5, 3, 3, 1, 2, 2, 3〉)

Figure 4.283 provides an example where the DECREAS-
ING_WIDTH_INCREASING_TERRACE ([2, 5, 5, 5, 6, 2, 3, 4, 4, 5, 3, 3, 1, 2, 2, 3]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_increasing_terrace,['20141203']).

ctr_origin(decreasing_width_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(decreasing_width_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(decreasing_width_increasing_terrace,decreasing_width_increasing_terrace([[var-2],[var-5],[var-5],[var-5],[var-6],[var-2],[var-3],[var-4],[var-4],[var-5],[var-3],[var-3],[var-1],[var-2],[var-2],[var-3]])).


ctr_key_words(decreasing_width_increasing_terrace,[]).

ctr_eval(decreasing_width_increasing_terrace, [checker(decreasing_width_increasing_terrace_c),
    automaton(decreasing_width_increasing_terrace_a),
    automaton_with_signature(decreasing_width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_increasing_terrace_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_increasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
decreasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(decreasing_width_increasing_terrace, decreasing_width_increasing_terrace_a, pair_signature(2,signature)).

decreasing_width_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_increasing_terrace_a(Flag,VARIABLES,Default).

decreasing_width_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)])),
        arc(t,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_increasing_terrace.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.283: Illustrating the DECREASING_WIDTH_INCREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.284 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_INCREASING_TERRACE.
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Figure 4.284: Automaton for the DECREASING_WIDTH_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_INFLEXION

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint DECREASING_WIDTH_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the INFLEXION pattern
in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example (〈6, 5, 5, 4, 3, 2, 3, 3, 4, 6, 3, 3, 1, 2, 1, 1〉)

Figure 4.285 provides an example where the DECREASING_WIDTH_INFLEXION

([6, 5, 5, 4, 3, 2, 3, 3, 4, 6, 3, 3, 1, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_inflexion,['20141203']).

ctr_origin(decreasing_width_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(decreasing_width_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_inflexion,decreasing_width_inflexion([[var-6],[var-5],[var-5],[var-4],[var-3],[var-2],[var-3],[var-3],[var-4],[var-6],[var-3],[var-3],[var-1],[var-2],[var-1],[var-1]])).


ctr_key_words(decreasing_width_inflexion,[]).

ctr_eval(decreasing_width_inflexion, [checker(decreasing_width_inflexion_c),
    automaton(decreasing_width_inflexion_a),
    automaton_with_signature(decreasing_width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_inflexion_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_width_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
decreasing_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_inflexion_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).
decreasing_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+1,
        decreasing_width_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+1,
        decreasing_width_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_inflexion_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_width_inflexion, decreasing_width_inflexion_a, pair_signature(2,signature)).

decreasing_width_inflexion_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_inflexion_a(Flag,VARIABLES,Default).

decreasing_width_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_inflexion_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(t,GT,t,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.285: Illustrating the DECREASING_WIDTH_INFLEXION constraint of the Ex-
ample slot
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Automaton Figure 4.286 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_INFLEXION.
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Figure 4.286: Automaton for the DECREASING_WIDTH_INFLEXION constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the INFLEXION
pattern (transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_PEAK

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint DECREASING_WIDTH_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PEAK pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈1, 6, 6, 6, 2, 5, 4, 3, 2, 2, 3, 2, 1, 5, 5, 7〉)

Figure 4.287 provides an example where the DECREASING_WIDTH_PEAK

([1, 6, 6, 6, 2, 5, 4, 3, 2, 2, 3, 2, 1, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_peak,['20141203']).

ctr_origin(decreasing_width_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(decreasing_width_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_peak,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_peak,decreasing_width_peak([[var-1],[var-6],[var-6],[var-6],[var-2],[var-5],[var-4],[var-3],[var-2],[var-2],[var-3],[var-2],[var-1],[var-5],[var-5],[var-7]])).


ctr_key_words(decreasing_width_peak,[]).

ctr_eval(decreasing_width_peak, [checker(decreasing_width_peak_c),
    automaton(decreasing_width_peak_a),
    automaton_with_signature(decreasing_width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_peak_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_width_peak_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_peak_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        decreasing_width_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+1,
        decreasing_width_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        decreasing_width_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_peak_c([Xj|Xs], Default, r, C, 0, C, A1000).

ctr_automaton_signature(decreasing_width_peak, decreasing_width_peak_a, pair_signature(2,signature)).

decreasing_width_peak_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_peak_a(Flag,VARIABLES,Default).

decreasing_width_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_peak_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + 1, 0, F, R])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.287: Illustrating the DECREASING_WIDTH_PEAK constraint of the Example
slot
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Automaton Figure 4.288 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_PEAK.
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Figure 4.288: Automaton for the DECREASING_WIDTH_PEAK constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint DECREASING_WIDTH_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PLAIN pattern in the
time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈2, 3, 6, 5, 5, 7, 6, 6, 4, 5, 5, 4, 3, 6, 6, 3〉)

Figure 4.289 provides an example where the DECREASING_WIDTH_PLAIN

([2, 3, 6, 5, 5, 7, 6, 6, 4, 5, 5, 4, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_plain,['20141203']).

ctr_origin(decreasing_width_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(decreasing_width_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_plain,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_plain,decreasing_width_plain([[var-2],[var-3],[var-6],[var-5],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(decreasing_width_plain,[]).

ctr_eval(decreasing_width_plain, [checker(decreasing_width_plain_c),
    automaton(decreasing_width_plain_a),
    automaton_with_signature(decreasing_width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_plain_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_width_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
decreasing_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_plain_c([Xj|Xs], Default, r, C, 0, F, R).
decreasing_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_width_plain, decreasing_width_plain_a, pair_signature(2,signature)).

decreasing_width_plain_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_plain_a(Flag,VARIABLES,Default).

decreasing_width_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_plain_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,s,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



DECREASING_WIDTH_PLAIN 735

< < > = < > = > < = > > < = >

2

plain 1

1≥

plain 2

1≥
feature values
(WIDTH)

plain 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

2

3

4

5

6

7

VARIABLES

va
lu

es

2

3

6

5 5

7

6 6

4

5 5

4

3

6 6

3

Figure 4.289: Illustrating the DECREASING_WIDTH_PLAIN constraint of the Example
slot
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Automaton Figure 4.290 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_PLAIN.
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Figure 4.290: Automaton for the DECREASING_WIDTH_PLAIN constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint DECREASING_WIDTH_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PLATEAU pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (〈5, 2, 2, 5, 5, 4, 3, 3, 4, 2, 2, 1, 3, 2, 5, 7〉)

Figure 4.291 provides an example where the DECREASING_WIDTH_PLATEAU

([5, 2, 2, 5, 5, 4, 3, 3, 4, 2, 2, 1, 3, 2, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_plateau,['20141203']).

ctr_origin(decreasing_width_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(decreasing_width_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_plateau,decreasing_width_plateau([[var-5],[var-2],[var-2],[var-5],[var-5],[var-4],[var-3],[var-3],[var-4],[var-2],[var-2],[var-1],[var-3],[var-2],[var-5],[var-7]])).


ctr_key_words(decreasing_width_plateau,[]).

ctr_eval(decreasing_width_plateau, [checker(decreasing_width_plateau_c),
    automaton(decreasing_width_plateau_a),
    automaton_with_signature(decreasing_width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_plateau_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_width_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
decreasing_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
decreasing_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_width_plateau, decreasing_width_plateau_a, pair_signature(2,signature)).

decreasing_width_plateau_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_plateau_a(Flag,VARIABLES,Default).

decreasing_width_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_plateau_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,s,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_plateau.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.291: Illustrating the DECREASING_WIDTH_PLATEAU constraint of the Ex-
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Automaton Figure 4.292 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_PLATEAU.
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Figure 4.292: Automaton for the DECREASING_WIDTH_PLATEAU constraint obtained
by applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint DECREASING_WIDTH_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PROPER_PLAIN

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example (〈2, 7, 5, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 5〉)

Figure 4.293 provides an example where the DECREASING_WIDTH_PROPER_PLAIN

([2, 7, 5, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_proper_plain,['20141203']).

ctr_origin(decreasing_width_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(decreasing_width_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_proper_plain,decreasing_width_proper_plain([[var-2],[var-7],[var-5],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-5]])).


ctr_key_words(decreasing_width_proper_plain,[]).

ctr_eval(decreasing_width_proper_plain, [checker(decreasing_width_proper_plain_c),
    automaton(decreasing_width_proper_plain_a),
    automaton_with_signature(decreasing_width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_proper_plain_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_width_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_proper_plain_c([Xj|Xs], Default, r, C, 0, F, R).
decreasing_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_proper_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_width_proper_plain, decreasing_width_proper_plain_a, pair_signature(2,signature)).

decreasing_width_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_proper_plain_a(Flag,VARIABLES,Default).

decreasing_width_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,LT,s,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_proper_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.293: Illustrating the DECREASING_WIDTH_PROPER_PLAIN constraint of the
Example slot
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Automaton Figure 4.294 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_PROPER_PLAIN.

≤ s





C ← +∞
D ← 0
F ← +∞
R← 1





> r= t

R ∧ (F ≥ C) ≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>
{D ← 0}

<




C
←

D
+
1

D
←

0

F
←

D
+
1

R
←

R
∧ (

F
≥ D

+
1)




Figure 4.294: Automaton for the DECREASING_WIDTH_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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746 DECREASING_WIDTH_PROPER_PLATEAU

DECREASING_WIDTH_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint DECREASING_WIDTH_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PROPER_PLATEAU

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example (〈3, 5, 5, 5, 3, 2, 3, 4, 4, 1, 5, 2, 3, 3, 1, 7〉)

Figure 4.295 provides an example where the DECREASING_WIDTH_PROPER_PLATEAU

([3, 5, 5, 5, 3, 2, 3, 4, 4, 1, 5, 2, 3, 3, 1, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_proper_plateau,['20141203']).

ctr_origin(decreasing_width_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(decreasing_width_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_proper_plateau,decreasing_width_proper_plateau([[var-3],[var-5],[var-5],[var-5],[var-3],[var-2],[var-3],[var-4],[var-4],[var-1],[var-5],[var-2],[var-3],[var-3],[var-1],[var-7]])).


ctr_key_words(decreasing_width_proper_plateau,[]).

ctr_eval(decreasing_width_proper_plateau, [checker(decreasing_width_proper_plateau_c),
    automaton(decreasing_width_proper_plateau_a),
    automaton_with_signature(decreasing_width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_proper_plateau_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_width_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_proper_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
decreasing_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F>=D+1 ->
            C1000=R
        ;   C1000=0
        ),
        decreasing_width_proper_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(decreasing_width_proper_plateau, decreasing_width_proper_plateau_a, pair_signature(2,signature)).

decreasing_width_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_proper_plateau_a(Flag,VARIABLES,Default).

decreasing_width_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,GT,s,([D + 1, 0, D + 1, R #/\ (F #>= D + 1)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_proper_plateau.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.295: Illustrating the DECREASING_WIDTH_PROPER_PLATEAU constraint of
the Example slot
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Automaton Figure 4.296 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_PROPER_PLATEAU.
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Figure 4.296: Automaton for the DECREASING_WIDTH_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint DECREASING_WIDTH_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the STEADY_SEQUENCE

pattern in the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈4, 3, 2, 5, 5, 5, 3, 2, 4, 4, 6, 5, 3, 2, 2, 6〉)

Figure 4.297 provides an example where the DECREASING_WIDTH_STEADY_SEQUENCE

([4, 3, 2, 5, 5, 5, 3, 2, 4, 4, 6, 5, 3, 2, 2, 6]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_steady_sequence,['20141203']).

ctr_origin(decreasing_width_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(decreasing_width_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_steady_sequence,[size('VARIABLES')>1]).


ctr_example(decreasing_width_steady_sequence,decreasing_width_steady_sequence([[var-4],[var-3],[var-2],[var-5],[var-5],[var-5],[var-3],[var-2],[var-4],[var-4],[var-6],[var-5],[var-3],[var-2],[var-2],[var-6]])).


ctr_key_words(decreasing_width_steady_sequence,[]).

ctr_eval(decreasing_width_steady_sequence, [checker(decreasing_width_steady_sequence_c),
    automaton(decreasing_width_steady_sequence_a),
    automaton_with_signature(decreasing_width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_steady_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        decreasing_width_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+2,
        decreasing_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
decreasing_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_steady_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is C+(D+1),
        decreasing_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(decreasing_width_steady_sequence, decreasing_width_steady_sequence_a, pair_signature(2,signature)).

decreasing_width_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_steady_sequence_a(Flag,VARIABLES,Default).

decreasing_width_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([D + 2, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,EQ,r,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_steady_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.297: Illustrating the DECREASING_WIDTH_STEADY_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.298 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_STEADY_SEQUENCE.
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Figure 4.298: Automaton for the DECREASING_WIDTH_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint DECREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are decreasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈1, 1, 2, 2, 3, 2, 1, 5, 6, 6, 5, 4, 4, 6, 6, 1〉)

Figure 4.299 provides an example where the DE-
CREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE

([1, 1, 2, 2, 3, 2, 1, 5, 6, 6, 5, 4, 4, 6, 6, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_strictly_decreasing_sequence,['20141203']).

ctr_origin(decreasing_width_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_width_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_strictly_decreasing_sequence,decreasing_width_strictly_decreasing_sequence([[var-1],[var-1],[var-2],[var-2],[var-3],[var-2],[var-1],[var-5],[var-6],[var-6],[var-5],[var-4],[var-4],[var-6],[var-6],[var-1]])).


ctr_key_words(decreasing_width_strictly_decreasing_sequence,[]).

ctr_eval(decreasing_width_strictly_decreasing_sequence, [checker(decreasing_width_strictly_decreasing_sequence_c),
    automaton(decreasing_width_strictly_decreasing_sequence_a),
    automaton_with_signature(decreasing_width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_strictly_decreasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+2,
        decreasing_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
decreasing_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        decreasing_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
decreasing_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(decreasing_width_strictly_decreasing_sequence, decreasing_width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

decreasing_width_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

decreasing_width_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C + D + 1, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #>= C)]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



DECREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE 755

= < = < > > < < = > > = < = >

3

decreasing
strictly

sequence 1

3≥

decreasing
strictly

sequence 2

2≥
feature values
(WIDTH)

decreasing
strictly

sequence 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

1 1

2 2

3

2

1

5

6 6

5

4 4

6 6

1

Figure 4.299: Illustrating the DECREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.300 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_STRICTLY_DECREASING_SEQUENCE.
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Figure 4.300: Automaton for the DECREAS-
ING_WIDTH_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint DECREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are decreasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1〉)

Figure 4.301 provides an example where the DE-
CREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE

([3, 4, 5, 5, 4, 3, 3, 1, 4, 3, 3, 2, 2, 1, 3, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_strictly_increasing_sequence,['20141203']).

ctr_origin(decreasing_width_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(decreasing_width_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_strictly_increasing_sequence,decreasing_width_strictly_increasing_sequence([[var-3],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-1],[var-4],[var-3],[var-3],[var-2],[var-2],[var-1],[var-3],[var-1]])).


ctr_key_words(decreasing_width_strictly_increasing_sequence,[]).

ctr_eval(decreasing_width_strictly_increasing_sequence, [checker(decreasing_width_strictly_increasing_sequence_c),
    automaton(decreasing_width_strictly_increasing_sequence_a),
    automaton_with_signature(decreasing_width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_strictly_increasing_sequence_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+2,
        decreasing_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
decreasing_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        decreasing_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(decreasing_width_strictly_increasing_sequence, decreasing_width_strictly_increasing_sequence_a, pair_signature(2,signature)).

decreasing_width_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

decreasing_width_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([D + 2, 0, F, R])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(r,LT,r,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.301: Illustrating the DECREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.302 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_STRICTLY_INCREASING_SEQUENCE.
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Figure 4.302: Automaton for the DECREAS-
ING_WIDTH_STRICTLY_INCREASING_SEQUENCE constraint obtained
by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_SUMMIT

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint DECREASING_WIDTH_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the SUMMIT pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (〈1, 4, 4, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 2, 4, 2〉)

Figure 4.303 provides an example where the DECREASING_WIDTH_SUMMIT

([1, 4, 4, 5, 4, 2, 6, 6, 2, 3, 5, 4, 1, 2, 4, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_summit,['20141203']).

ctr_origin(decreasing_width_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(decreasing_width_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_summit,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_summit,decreasing_width_summit([[var-1],[var-4],[var-4],[var-5],[var-4],[var-2],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-2],[var-4],[var-2]])).


ctr_key_words(decreasing_width_summit,[]).

ctr_eval(decreasing_width_summit, [checker(decreasing_width_summit_c),
    automaton(decreasing_width_summit_a),
    automaton_with_signature(decreasing_width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_summit_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        decreasing_width_summit_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_summit_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        decreasing_width_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        decreasing_width_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        decreasing_width_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_summit_c([Xj|Xs], Default, r, C, 0, C, A1000).
decreasing_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        decreasing_width_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_summit_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(decreasing_width_summit, decreasing_width_summit_a, pair_signature(2,signature)).

decreasing_width_summit_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_summit_a(Flag,VARIABLES,Default).

decreasing_width_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_summit_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,GT,t,([D + 1, 0, F, R])),
        arc(r,EQ,u,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #>= C)])),
        arc(u,EQ,u,([C, D + 1, F, R])),
        arc(u,LT,r,([C, D + 1, F, R])),
        arc(u,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_summit.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.303: Illustrating the DECREASING_WIDTH_SUMMIT constraint of the Exam-
ple slot
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Automaton Figure 4.304 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_SUMMIT.
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Figure 4.304: Automaton for the DECREASING_WIDTH_SUMMIT constraint obtained
by applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (tran-
sition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_VALLEY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint DECREASING_WIDTH_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the VALLEY pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈1, 3, 3, 7, 6, 5, 4, 6, 6, 5, 4, 3, 6, 2, 2, 7〉)

Figure 4.305 provides an example where the DECREASING_WIDTH_VALLEY

([1, 3, 3, 7, 6, 5, 4, 6, 6, 5, 4, 3, 6, 2, 2, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_valley,['20141203']).

ctr_origin(decreasing_width_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(decreasing_width_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_valley,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_valley,decreasing_width_valley([[var-1],[var-3],[var-3],[var-7],[var-6],[var-5],[var-4],[var-6],[var-6],[var-5],[var-4],[var-3],[var-6],[var-2],[var-2],[var-7]])).


ctr_key_words(decreasing_width_valley,[]).

ctr_eval(decreasing_width_valley, [checker(decreasing_width_valley_c),
    automaton(decreasing_width_valley_a),
    automaton_with_signature(decreasing_width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_valley_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_valley_c([Xj|Xs], Default, r, C, D, F, R).
decreasing_width_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        decreasing_width_valley_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+1,
        decreasing_width_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
decreasing_width_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        decreasing_width_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).
decreasing_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_valley_c([Xj|Xs], Default, r, C, 0, C, A1000).
decreasing_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        decreasing_width_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
decreasing_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        decreasing_width_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(decreasing_width_valley, decreasing_width_valley_a, pair_signature(2,signature)).

decreasing_width_valley_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_valley_a(Flag,VARIABLES,Default).

decreasing_width_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_valley_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(r,LT,t,([D + 1, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #>= C)])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.



decreasing_width_valley.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.305: Illustrating the DECREASING_WIDTH_VALLEY constraint of the Exam-
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Automaton Figure 4.306 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_VALLEY.
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Figure 4.306: Automaton for the DECREASING_WIDTH_VALLEY constraint obtained
by applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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DECREASING_WIDTH_ZIGZAG

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint DECREASING_WIDTH_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the ZIGZAG pattern in
the time-series given by the VARIABLES collection are decreasing.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈6, 5, 7, 4, 5, 1, 1, 6, 3, 6, 4, 3, 5, 2, 7, 7〉)

Figure 4.307 provides an example where the DECREASING_WIDTH_ZIGZAG

([6, 5, 7, 4, 5, 1, 1, 6, 3, 6, 4, 3, 5, 2, 7, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(decreasing_width_zigzag,['20141203']).

ctr_origin(decreasing_width_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(decreasing_width_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(decreasing_width_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(decreasing_width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(decreasing_width_zigzag,decreasing_width_zigzag([[var-6],[var-5],[var-7],[var-4],[var-5],[var-1],[var-1],[var-6],[var-3],[var-6],[var-4],[var-3],[var-5],[var-2],[var-7],[var-7]])).


ctr_key_words(decreasing_width_zigzag,[]).

ctr_eval(decreasing_width_zigzag, [checker(decreasing_width_zigzag_c),
    automaton(decreasing_width_zigzag_a),
    automaton_with_signature(decreasing_width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

decreasing_width_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        decreasing_width_zigzag_c(VARS, Default, s, 1000000, 0, 1000000, 1).

decreasing_width_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast>=CLast,
        1 is RLast.
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        decreasing_width_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, d, C, 0, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        decreasing_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        decreasing_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_zigzag_c([Xj|Xs], Default, a, C, 0, C, A1000).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        decreasing_width_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        decreasing_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        decreasing_width_zigzag_c([Xj|Xs], Default, a, C, 0, F, R).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_zigzag_c([Xj|Xs], Default, d, C, 0, C, A1000).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F>=C ->
            A1000=R
        ;   A1000=0
        ),
        decreasing_width_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
decreasing_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        decreasing_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).

ctr_automaton_signature(decreasing_width_zigzag, decreasing_width_zigzag_a, pair_signature(2,signature)).

decreasing_width_zigzag_a(Flag,VARIABLES):-
        Default = na,
        decreasing_width_zigzag_a(Flag,VARIABLES,Default).

decreasing_width_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        decreasing_width_zigzag_a_s(Flag,VARIABLES,Default,Signature).

decreasing_width_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, D + 1, F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 0, F, R])),
        arc(b,EQ,s,([C, 0, F, R])),
        arc(b,LT,c,([D + 1, 0, F, R])),
        arc(c,GT,f,([C + D + 1, 0, F, R])),
        arc(c,EQ,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(c,LT,a,([C, 0, C, R #/\ (F #>= C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, D + 1, F, R])),
        arc(e,GT,f,([D + 1, 0, F, R])),
        arc(e,EQ,s,([C, 0, F, R])),
        arc(e,LT,a,([C, 0, F, R])),
        arc(f,GT,d,([C, 0, C, R #/\ (F #>= C)])),
        arc(f,EQ,s,([C, 0, C, R #/\ (F #>= C)])),
        arc(f,LT,c,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [1000000,0,1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #>= CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.307: Illustrating the DECREASING_WIDTH_ZIGZAG constraint of the Exam-
ple slot
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Automaton Figure 4.308 depicts the automaton associated with the constraint DECREAS-
ING_WIDTH_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.308: Automaton for the DECREASING_WIDTH_ZIGZAG constraint obtained
by applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1)
missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from
b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f to s
the register F is reset to C, and the register R is updated wrt C and F
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HEIGHT_DECREASING_TERRACE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint HEIGHT_DECREASING_TERRACE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>=+>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 2⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv+ 1 ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_TERRACE is identified then FEATURES[i] is the default value DEFAULT; otherwise
FEATURES[i] gives the feature value of the corresponding occurrence of DECREAS-
ING_TERRACE.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example Figure 4.309 provides an example where the HEIGHT_DECREASING_TERRACE

([6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 4, 0, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(height_decreasing_terrace,['20141203']).

ctr_origin(height_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(height_decreasing_terrace,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(height_decreasing_terrace,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<2#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv+1#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(height_decreasing_terrace, []).

ctr_functional_dependency(height_decreasing_terrace, 2, [1,3]).

ctr_typical(height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).




ctr_key_words(height_decreasing_terrace,[]).

ctr_eval(height_decreasing_terrace, [checker(height_decreasing_terrace_c),
    automaton(height_decreasing_terrace_a),
    automaton_with_signature(height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

height_decreasing_terrace_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        height_decreasing_terrace_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

height_decreasing_terrace_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, [Fj|Fs], [Ej|Es]).
height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(height_decreasing_terrace, height_decreasing_terrace_a, pair_signature(2,signature)).

height_decreasing_terrace_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        height_decreasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

height_decreasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,GT,r,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



height_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.309: Illustrating the HEIGHT_DECREASING_TERRACE constraint of the Ex-
ample slot

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



776 HEIGHT_DECREASING_TERRACE

Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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HEIGHT_INCREASING_TERRACE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint HEIGHT_INCREASING_TERRACE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<=+<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 2⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv+ 1 ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_TERRACE is identified then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of INCREAS-
ING_TERRACE.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example Figure 4.310 provides an example where the HEIGHT_INCREASING_TERRACE

([1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 5, 0, 0, 0, 0, 0, 0, 3, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(height_increasing_terrace,['20141203']).

ctr_origin(height_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(height_increasing_terrace,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(height_increasing_terrace,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<2#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv+1#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(height_increasing_terrace, []).

ctr_functional_dependency(height_increasing_terrace, 2, [1,3]).

ctr_typical(height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).




ctr_key_words(height_increasing_terrace,[]).

ctr_eval(height_increasing_terrace, [checker(height_increasing_terrace_c),
    automaton(height_increasing_terrace_a),
    automaton_with_signature(height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

height_increasing_terrace_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        height_increasing_terrace_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

height_increasing_terrace_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        height_increasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_increasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_increasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_increasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, [Fj|Fs], [Ej|Es]).
height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(height_increasing_terrace, height_increasing_terrace_a, pair_signature(2,signature)).

height_increasing_terrace_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        height_increasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

height_increasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,LT,r,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



height_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.310: Illustrating the HEIGHT_INCREASING_TERRACE constraint of the Ex-
ample slot

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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HEIGHT_PLAIN

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint HEIGHT_PLAIN(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>=∗<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PLAIN is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of PLAIN.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example Figure 4.311 provides an example where the HEIGHT_PLAIN

([2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 5, 0, 0, 0, 4, 0, 0, 0, 0, 3, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(height_plain,['20141203']).

ctr_origin(height_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(height_plain,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(height_plain,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(height_plain, []).

ctr_functional_dependency(height_plain, 2, [1,3]).

ctr_typical(height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(height_plain,[]).

ctr_eval(height_plain, [checker(height_plain_c),
    automaton(height_plain_a),
    automaton_with_signature(height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

height_plain_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        height_plain_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

height_plain_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
height_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        height_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        height_plain_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
height_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_plain_c([Xj|Xs], Default, r, C, 1000000, [Fj|Fs], [Ej|Es]).
height_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        height_plain_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(height_plain, height_plain_a, pair_signature(2,signature)).

height_plain_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        height_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

height_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,LT,s,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,LT,s,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



height_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.311: Illustrating the HEIGHT_PLAIN constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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HEIGHT_PLATEAU

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint HEIGHT_PLATEAU(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<=∗>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PLATEAU is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of PLATEAU.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example Figure 4.312 provides an example where the HEIGHT_PLATEAU

([7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5], [0, 0, 0, 3, 0, 0, 0, 4, 0, 0, 0, 0, 5, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(height_plateau,['20141203']).

ctr_origin(height_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(height_plateau,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(height_plateau,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(height_plateau, []).

ctr_functional_dependency(height_plateau, 2, [1,3]).

ctr_typical(height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(height_plateau,[]).

ctr_eval(height_plateau, [checker(height_plateau_c),
    automaton(height_plateau_a),
    automaton_with_signature(height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

height_plateau_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        height_plateau_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

height_plateau_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
height_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        height_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        height_plateau_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
height_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_plateau_c([Xj|Xs], Default, r, C, 1000000, [Fj|Fs], [Ej|Es]).
height_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        height_plateau_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(height_plateau, height_plateau_a, pair_signature(2,signature)).

height_plateau_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        height_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

height_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,GT,s,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,GT,s,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



height_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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790 HEIGHT_PROPER_PLAIN

HEIGHT_PROPER_PLAIN

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint HEIGHT_PROPER_PLAIN(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> =+ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PROPER_PLAIN is
identified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives
the feature value of the corresponding occurrence of PROPER_PLAIN.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example Figure 4.313 provides an example where the HEIGHT_PROPER_PLAIN

([2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 5, 0, 0, 0, 0, 4, 0, 0, 0, 0, 0, 3, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(height_proper_plain,['20141203']).

ctr_origin(height_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(height_proper_plain,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(height_proper_plain,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(height_proper_plain, []).

ctr_functional_dependency(height_proper_plain, 2, [1,3]).

ctr_typical(height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(height_proper_plain,[]).

ctr_eval(height_proper_plain, [checker(height_proper_plain_c),
    automaton(height_proper_plain_a),
    automaton_with_signature(height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

height_proper_plain_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        height_proper_plain_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

height_proper_plain_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_proper_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_proper_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, [Fj|Fs], [Ej|Es]).
height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(height_proper_plain, height_proper_plain_a, pair_signature(2,signature)).

height_proper_plain_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        height_proper_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

height_proper_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(t,LT,s,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



height_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.313: Illustrating the HEIGHT_PROPER_PLAIN constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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HEIGHT_PROPER_PLATEAU

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint HEIGHT_PROPER_PLATEAU(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< =+ >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PROPER_PLATEAU is
identified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives
the feature value of the corresponding occurrence of PROPER_PLATEAU.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example Figure 4.314 provides an example where the HEIGHT_PROPER_PLATEAU

([7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 3, 0, 0, 0, 0, 4, 0, 0, 0, 0, 0, 5, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(height_proper_plateau,['20141203']).

ctr_origin(height_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(height_proper_plateau,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(height_proper_plateau,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(height_proper_plateau, []).

ctr_functional_dependency(height_proper_plateau, 2, [1,3]).

ctr_typical(height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(height_proper_plateau,[]).

ctr_eval(height_proper_plateau, [checker(height_proper_plateau_c),
    automaton(height_proper_plateau_a),
    automaton_with_signature(height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

height_proper_plateau_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        height_proper_plateau_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

height_proper_plateau_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, [Fj|Fs], [Ej|Es]).
height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(height_proper_plateau, height_proper_plateau_a, pair_signature(2,signature)).

height_proper_plateau_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        height_proper_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

height_proper_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(t,GT,s,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



height_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.314: Illustrating the HEIGHT_PROPER_PLATEAU constraint of the Example
slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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HEIGHT_STEADY

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint HEIGHT_STEADY(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

=

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of STEADY is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of STEADY.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example Figure 4.315 provides an example where the HEIGHT_STEADY

([1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6], [1, 0, 0, 3, 0, 5, 5, 0, 0, 5, 5, 0, 0, 0, 6, 0], 0)
constraint holds.

Typical |VARIABLES| > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(height_steady,['20141203']).

ctr_origin(height_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(height_steady,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(height_steady,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(height_steady, []).

ctr_functional_dependency(height_steady, 2, [1,3]).

ctr_typical(height_steady,[size('VARIABLES')>1]).




ctr_key_words(height_steady,[]).

ctr_eval(height_steady, [checker(height_steady_c),
    automaton(height_steady_a),
    automaton_with_signature(height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

height_steady_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        height_steady_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

height_steady_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
height_steady_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=Default, !,
        height_steady_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_steady_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi is min(min(D,Xi),Xj),
        Ei=Default, !,
        height_steady_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(height_steady, height_steady_a, pair_signature(2,signature)).

height_steady_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        height_steady_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

height_steady_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= min(min(D, Xi), Xj) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



height_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.315: Illustrating the HEIGHT_STEADY constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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HEIGHT_STEADY_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint HEIGHT_STEADY_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

=+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of STEADY_SEQUENCE is
identified (even if this occurrence of pattern is not complete) then FEATURES[i] is the de-
fault value DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding
occurrence of STEADY_SEQUENCE.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example Figure 4.316 provides an example where the HEIGHT_STEADY_SEQUENCE

([3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 1, 0, 0, 5, 0, 0, 0, 2, 0, 4, 0, 0, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(height_steady_sequence,['20141203']).

ctr_origin(height_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(height_steady_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(height_steady_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(height_steady_sequence, []).

ctr_functional_dependency(height_steady_sequence, 2, [1,3]).

ctr_typical(height_steady_sequence,[size('VARIABLES')>1]).




ctr_key_words(height_steady_sequence,[]).

ctr_eval(height_steady_sequence, [checker(height_steady_sequence_c),
    automaton(height_steady_sequence_a),
    automaton_with_signature(height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

height_steady_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        height_steady_sequence_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

height_steady_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=Default, !,
        height_steady_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(min(D,Xi),Xj),
        height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, [Fj|Fs], [Ej|Es]).
height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=C, !,
        height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, [Fj|Fs], [Ej|Es]).
height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xj)),
        height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(height_steady_sequence, height_steady_sequence_a, pair_signature(2,signature)).

height_steady_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        height_steady_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

height_steady_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,r,(Fi #= Ei #/\ Ei #= Ej -> [min(min(D, Xi), Xj), 1000000])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xj)), 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.316: Illustrating the HEIGHT_STEADY_SEQUENCE constraint of the Example
slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_HEIGHT_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint INCREASING_HEIGHT_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREASING_TERRACE

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (〈5, 2, 2, 1, 5, 4, 3, 3, 2, 4, 4, 6, 5, 5, 5, 4〉)

Figure 4.317 provides an example where the INCREAS-
ING_HEIGHT_DECREASING_TERRACE ([5, 2, 2, 1, 5, 4, 3, 3, 2, 4, 4, 6, 5, 5, 5, 4]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_height_decreasing_terrace,['20141203']).

ctr_origin(increasing_height_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(increasing_height_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_height_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(increasing_height_decreasing_terrace,increasing_height_decreasing_terrace([[var-5],[var-2],[var-2],[var-1],[var-5],[var-4],[var-3],[var-3],[var-2],[var-4],[var-4],[var-6],[var-5],[var-5],[var-5],[var-4]])).


ctr_key_words(increasing_height_decreasing_terrace,[]).

ctr_eval(increasing_height_decreasing_terrace, [checker(increasing_height_decreasing_terrace_c),
    automaton(increasing_height_decreasing_terrace_a),
    automaton_with_signature(increasing_height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_height_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_height_decreasing_terrace_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_height_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).
increasing_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(increasing_height_decreasing_terrace, increasing_height_decreasing_terrace_a, pair_signature(2,signature)).

increasing_height_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        increasing_height_decreasing_terrace_a(Flag,VARIABLES,Default).

increasing_height_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_height_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

increasing_height_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))])),
        arc(t,LT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.317: Illustrating the INCREASING_HEIGHT_DECREASING_TERRACE con-
straint of the Example slot



808 INCREASING_HEIGHT_DECREASING_TERRACE

Automaton Figure 4.318 depicts the automaton associated with the constraint INCREAS-
ING_HEIGHT_DECREASING_TERRACE.
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Figure 4.318: Automaton for the INCREASING_HEIGHT_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DECREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_HEIGHT_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint INCREASING_HEIGHT_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING_TERRACE

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (〈1, 2, 2, 4, 5, 5, 6, 6, 4, 4, 2, 5, 5, 5, 7, 7〉)

Figure 4.319 provides an example where the INCREAS-
ING_HEIGHT_INCREASING_TERRACE ([1, 2, 2, 4, 5, 5, 6, 6, 4, 4, 2, 5, 5, 5, 7, 7]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_height_increasing_terrace,['20141203']).

ctr_origin(increasing_height_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(increasing_height_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_height_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(increasing_height_increasing_terrace,increasing_height_increasing_terrace([[var-1],[var-2],[var-2],[var-4],[var-5],[var-5],[var-6],[var-6],[var-4],[var-4],[var-2],[var-5],[var-5],[var-5],[var-7],[var-7]])).


ctr_key_words(increasing_height_increasing_terrace,[]).

ctr_eval(increasing_height_increasing_terrace, [checker(increasing_height_increasing_terrace_c),
    automaton(increasing_height_increasing_terrace_a),
    automaton_with_signature(increasing_height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_height_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_height_increasing_terrace_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_height_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_increasing_terrace_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).
increasing_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(increasing_height_increasing_terrace, increasing_height_increasing_terrace_a, pair_signature(2,signature)).

increasing_height_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        increasing_height_increasing_terrace_a(Flag,VARIABLES,Default).

increasing_height_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_height_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

increasing_height_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))])),
        arc(t,GT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.319: Illustrating the INCREASING_HEIGHT_INCREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.320 depicts the automaton associated with the constraint INCREAS-
ING_HEIGHT_INCREASING_TERRACE.
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Figure 4.320: Automaton for the INCREASING_HEIGHT_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
INCREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_HEIGHT_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint INCREASING_HEIGHT_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PLAIN pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example (〈3, 6, 6, 3, 4, 5, 5, 4, 6, 6, 7, 5, 5, 6, 3, 2〉)

Figure 4.321 provides an example where the INCREASING_HEIGHT_PLAIN

([3, 6, 6, 3, 4, 5, 5, 4, 6, 6, 7, 5, 5, 6, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_height_plain,['20141203']).

ctr_origin(increasing_height_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(increasing_height_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_height_plain,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_height_plain,increasing_height_plain([[var-3],[var-6],[var-6],[var-3],[var-4],[var-5],[var-5],[var-4],[var-6],[var-6],[var-7],[var-5],[var-5],[var-6],[var-3],[var-2]])).


ctr_key_words(increasing_height_plain,[]).

ctr_eval(increasing_height_plain, [checker(increasing_height_plain_c),
    automaton(increasing_height_plain_a),
    automaton_with_signature(increasing_height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_height_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_height_plain_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_height_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_height_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_height_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
increasing_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_plain_c([Xj|Xs], Default, r, C, 1000000, F, R).
increasing_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_height_plain, increasing_height_plain_a, pair_signature(2,signature)).

increasing_height_plain_a(Flag,VARIABLES):-
        Default = na,
        increasing_height_plain_a(Flag,VARIABLES,Default).

increasing_height_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_height_plain_a_s(Flag,VARIABLES,Default,Signature).

increasing_height_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))])),
        arc(t,GT,r,([C, 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_height_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.321: Illustrating the INCREASING_HEIGHT_PLAIN constraint of the Example
slot
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Automaton Figure 4.322 depicts the automaton associated with the constraint INCREAS-
ING_HEIGHT_PLAIN.
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Figure 4.322: Automaton for the INCREASING_HEIGHT_PLAIN constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_HEIGHT_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint INCREASING_HEIGHT_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PLATEAU pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example (〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.323 provides an example where the INCREASING_HEIGHT_PLATEAU

([7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_height_plateau,['20141203']).

ctr_origin(increasing_height_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(increasing_height_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_height_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_height_plateau,increasing_height_plateau([[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(increasing_height_plateau,[]).

ctr_eval(increasing_height_plateau, [checker(increasing_height_plateau_c),
    automaton(increasing_height_plateau_a),
    automaton_with_signature(increasing_height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_height_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_height_plateau_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_height_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_height_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
increasing_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_plateau_c([Xj|Xs], Default, r, C, 1000000, F, R).
increasing_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_height_plateau, increasing_height_plateau_a, pair_signature(2,signature)).

increasing_height_plateau_a(Flag,VARIABLES):-
        Default = na,
        increasing_height_plateau_a(Flag,VARIABLES,Default).

increasing_height_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_height_plateau_a_s(Flag,VARIABLES,Default,Signature).

increasing_height_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))])),
        arc(t,LT,r,([C, 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_height_plateau.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.323: Illustrating the INCREASING_HEIGHT_PLATEAU constraint of the Ex-
ample slot
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Automaton Figure 4.324 depicts the automaton associated with the constraint INCREAS-
ING_HEIGHT_PLATEAU.
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Figure 4.324: Automaton for the INCREASING_HEIGHT_PLATEAU constraint obtained
by applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_HEIGHT_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint INCREASING_HEIGHT_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PROPER_PLAIN pattern
in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example (〈5, 3, 3, 5, 6, 5, 4, 4, 7, 3, 6, 5, 5, 5, 7, 2〉)

Figure 4.325 provides an example where the INCREASING_HEIGHT_PROPER_PLAIN

([5, 3, 3, 5, 6, 5, 4, 4, 7, 3, 6, 5, 5, 5, 7, 2]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_height_proper_plain,['20141203']).

ctr_origin(increasing_height_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(increasing_height_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_height_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_height_proper_plain,increasing_height_proper_plain([[var-5],[var-3],[var-3],[var-5],[var-6],[var-5],[var-4],[var-4],[var-7],[var-3],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2]])).


ctr_key_words(increasing_height_proper_plain,[]).

ctr_eval(increasing_height_proper_plain, [checker(increasing_height_proper_plain_c),
    automaton(increasing_height_proper_plain_a),
    automaton_with_signature(increasing_height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_height_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_height_proper_plain_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_height_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_height_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, F, R).
increasing_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_proper_plain_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_height_proper_plain, increasing_height_proper_plain_a, pair_signature(2,signature)).

increasing_height_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        increasing_height_proper_plain_a(Flag,VARIABLES,Default).

increasing_height_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_height_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

increasing_height_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,GT,r,([C, 1000000, F, R])),
        arc(t,LT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.325: Illustrating the INCREASING_HEIGHT_PROPER_PLAIN constraint of the
Example slot
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Automaton Figure 4.326 depicts the automaton associated with the constraint INCREAS-
ING_HEIGHT_PROPER_PLAIN.
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Figure 4.326: Automaton for the INCREASING_HEIGHT_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_HEIGHT_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint INCREASING_HEIGHT_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the PROPER_PLATEAU pat-
tern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example (〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.327 provides an example where the INCREASING_HEIGHT_PROPER_PLATEAU

([7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_height_proper_plateau,['20141203']).

ctr_origin(increasing_height_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(increasing_height_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_height_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_height_proper_plateau,increasing_height_proper_plateau([[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(increasing_height_proper_plateau,[]).

ctr_eval(increasing_height_proper_plateau, [checker(increasing_height_proper_plateau_c),
    automaton(increasing_height_proper_plateau_a),
    automaton_with_signature(increasing_height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_height_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_height_proper_plateau_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_height_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_height_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_height_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, F, R).
increasing_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_proper_plateau_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_height_proper_plateau, increasing_height_proper_plateau_a, pair_signature(2,signature)).

increasing_height_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        increasing_height_proper_plateau_a(Flag,VARIABLES,Default).

increasing_height_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_height_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

increasing_height_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, min(D, Xi), F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([C, 1000000, F, R])),
        arc(t,GT,s,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.327: Illustrating the INCREASING_HEIGHT_PROPER_PLATEAU constraint of
the Example slot
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Automaton Figure 4.328 depicts the automaton associated with the constraint INCREAS-
ING_HEIGHT_PROPER_PLATEAU.
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Figure 4.328: Automaton for the INCREASING_HEIGHT_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_HEIGHT_STEADY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint INCREASING_HEIGHT_STEADY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the STEADY pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example (〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.329 provides an example where the INCREASING_HEIGHT_STEADY

([1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_height_steady,['20141203']).

ctr_origin(increasing_height_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(increasing_height_steady,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_height_steady,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_height_steady,[size('VARIABLES')>1]).


ctr_example(increasing_height_steady,increasing_height_steady([[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(increasing_height_steady,[]).

ctr_eval(increasing_height_steady, [checker(increasing_height_steady_c),
    automaton(increasing_height_steady_a),
    automaton_with_signature(increasing_height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_height_steady_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_height_steady_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_height_steady_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_height_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        increasing_height_steady_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F=<min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_height_steady_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_height_steady, increasing_height_steady_a, pair_signature(2,signature)).

increasing_height_steady_a(Flag,VARIABLES):-
        Default = na,
        increasing_height_steady_a(Flag,VARIABLES,Default).

increasing_height_steady_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_height_steady_a_s(Flag,VARIABLES,Default,Signature).

increasing_height_steady_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #=< min(min(D, Xi), Xj))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_height_steady.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.329: Illustrating the INCREASING_HEIGHT_STEADY constraint of the Exam-
ple slot
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Automaton Figure 4.330 depicts the automaton associated with the constraint INCREAS-
ING_HEIGHT_STEADY.

R s





C ← −∞
D ← +∞
F ← −∞
R← 1





R ∧ (F ≤ C)

≷

=



C ← min(min(D, VARi), VARi+1)
D ← +∞
F ← min(min(D, VARi), VARi+1)
R← R ∧ (F ≤ min(min(D, VARi), VARi+1))





Figure 4.330: Automaton for the INCREASING_HEIGHT_STEADY constraint obtained
by applying decoration Table 3.38 to the seed transducer of the STEADY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



INCREASING_HEIGHT_STEADY 833



834 INCREASING_HEIGHT_STEADY_SEQUENCE

INCREASING_HEIGHT_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint INCREASING_HEIGHT_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the STEADY_SEQUENCE

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example (〈6, 2, 2, 3, 5, 6, 4, 4, 2, 3, 5, 5, 5, 2, 3, 4〉)

Figure 4.331 provides an example where the INCREASING_HEIGHT_STEADY_SEQUENCE

([6, 2, 2, 3, 5, 6, 4, 4, 2, 3, 5, 5, 5, 2, 3, 4]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_height_steady_sequence,['20141203']).

ctr_origin(increasing_height_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(increasing_height_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_height_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_height_steady_sequence,[size('VARIABLES')>1]).


ctr_example(increasing_height_steady_sequence,increasing_height_steady_sequence([[var-6],[var-2],[var-2],[var-3],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-5],[var-5],[var-5],[var-2],[var-3],[var-4]])).


ctr_key_words(increasing_height_steady_sequence,[]).

ctr_eval(increasing_height_steady_sequence, [checker(increasing_height_steady_sequence_c),
    automaton(increasing_height_steady_sequence_a),
    automaton_with_signature(increasing_height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_height_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_height_steady_sequence_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_height_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        increasing_height_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        increasing_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
increasing_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_height_steady_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
increasing_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(C,min(D,Xj)),
        increasing_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).

ctr_automaton_signature(increasing_height_steady_sequence, increasing_height_steady_sequence_a, pair_signature(2,signature)).

increasing_height_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_height_steady_sequence_a(Flag,VARIABLES,Default).

increasing_height_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_height_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_height_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(r,LT,s,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(r,GT,s,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.331: Illustrating the INCREASING_HEIGHT_STEADY_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.332 depicts the automaton associated with the constraint INCREAS-
ING_HEIGHT_STEADY_SEQUENCE.

≷ s





C ← −∞
D ← +∞
F ← −∞
R← 1





= r
R
∧

(F
≤

C
)

≷

={
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≷




D ← +∞
F ← C
R← R ∧ (F ≤ C)





={
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.332: Automaton for the INCREASING_HEIGHT_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint INCREASING_MAX_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example (〈7, 5, 4, 2, 5, 4, 3, 3, 5, 7, 6, 5, 6, 5, 4, 1〉)

Figure 4.333 provides an example where the INCREAS-
ING_MAX_BUMP_ON_DECREASING_SEQUENCE ([7, 5, 4, 2, 5, 4, 3, 3, 5, 7, 6, 5, 6, 5, 4, 1])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(increasing_max_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_max_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(increasing_max_bump_on_decreasing_sequence,increasing_max_bump_on_decreasing_sequence([[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3],[var-5],[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1]])).


ctr_key_words(increasing_max_bump_on_decreasing_sequence,[]).

ctr_eval(increasing_max_bump_on_decreasing_sequence, [checker(increasing_max_bump_on_decreasing_sequence_c),
    automaton(increasing_max_bump_on_decreasing_sequence_a),
    automaton_with_signature(increasing_max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_bump_on_decreasing_sequence_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
increasing_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F=<max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(increasing_max_bump_on_decreasing_sequence, increasing_max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

increasing_max_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_max_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, max(D, Xi), F, R])),
        arc(u,LT,s,([C, -1000000, F, R])),
        arc(u,EQ,s,([C, -1000000, F, R])),
        arc(u,GT,v,([C, max(D, Xi), F, R])),
        arc(v,LT,s,([C, -1000000, F, R])),
        arc(v,EQ,s,([C, -1000000, F, R])),
        arc(v,GT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #=< max(D, Xi))]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.333: Illustrating the INCREASING_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.334 depicts the automaton associated with the constraint INCREAS-
ING_MAX_BUMP_ON_DECREASING_SEQUENCE.
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Figure 4.334: Automaton for the INCREASING_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_DECREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint INCREASING_MAX_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the DECREASING pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (〈2, 1, 1, 1, 3, 2, 2, 3, 1, 1, 5, 3, 4, 5, 6, 5〉)

Figure 4.335 provides an example where the INCREASING_MAX_DECREASING

([2, 1, 1, 1, 3, 2, 2, 3, 1, 1, 5, 3, 4, 5, 6, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_decreasing,['20141203']).

ctr_origin(increasing_max_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(increasing_max_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_decreasing,increasing_max_decreasing([[var-2],[var-1],[var-1],[var-1],[var-3],[var-2],[var-2],[var-3],[var-1],[var-1],[var-5],[var-3],[var-4],[var-5],[var-6],[var-5]])).


ctr_key_words(increasing_max_decreasing,[]).

ctr_eval(increasing_max_decreasing, [checker(increasing_max_decreasing_c),
    automaton(increasing_max_decreasing_a),
    automaton_with_signature(increasing_max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_decreasing_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        B1000 is max(max(D,Xi),Xj),
        (   F=<max(max(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_max_decreasing_c([Xj|Xs], Default, s, A1000, -1000000, B1000, C1000).
increasing_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_max_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(increasing_max_decreasing, increasing_max_decreasing_a, pair_signature(2,signature)).

increasing_max_decreasing_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_decreasing_a(Flag,VARIABLES,Default).

increasing_max_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_decreasing_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(max(D, Xi), Xj), -1000000, max(max(D, Xi), Xj), R #/\ (F #=< max(max(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_max_decreasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.335: Illustrating the INCREASING_MAX_DECREASING constraint of the Ex-
ample slot
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Automaton Figure 4.336 depicts the automaton associated with the constraint INCREAS-
ING_MAX_DECREASING.
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Figure 4.336: Automaton for the INCREASING_MAX_DECREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint INCREASING_MAX_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are in-
creasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (〈4, 3, 2, 2, 3, 4, 4, 6, 5, 5, 3, 4, 4, 6, 4, 6〉)

Figure 4.337 provides an example where the INCREAS-
ING_MAX_DECREASING_SEQUENCE ([4, 3, 2, 2, 3, 4, 4, 6, 5, 5, 3, 4, 4, 6, 4, 6]) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_decreasing_sequence,['20141203']).

ctr_origin(increasing_max_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_max_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_decreasing_sequence,increasing_max_decreasing_sequence([[var-4],[var-3],[var-2],[var-2],[var-3],[var-4],[var-4],[var-6],[var-5],[var-5],[var-3],[var-4],[var-4],[var-6],[var-4],[var-6]])).


ctr_key_words(increasing_max_decreasing_sequence,[]).

ctr_eval(increasing_max_decreasing_sequence, [checker(increasing_max_decreasing_sequence_c),
    automaton(increasing_max_decreasing_sequence_a),
    automaton_with_signature(increasing_max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_decreasing_sequence_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        increasing_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
increasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        increasing_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
increasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        increasing_max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).

ctr_automaton_signature(increasing_max_decreasing_sequence, increasing_max_decreasing_sequence_a, pair_signature(2,signature)).

increasing_max_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_max_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, F, R])),
        arc(t,EQ,t,([C, max(D, Xj), F, R])),
        arc(t,LT,s,([C, -1000000, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_max_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.337: Illustrating the INCREASING_MAX_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.338 depicts the automaton associated with the constraint INCREAS-
ING_MAX_DECREASING_SEQUENCE.
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Figure 4.338: Automaton for the INCREASING_MAX_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint INCREASING_MAX_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection are increasing.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example (〈1, 2, 3, 2, 3, 4, 6, 5, 1, 4, 5, 6, 0, 2, 4, 4〉)

Figure 4.339 provides an example where the INCREAS-
ING_MAX_DIP_ON_INCREASING_SEQUENCE ([1, 2, 3, 2, 3, 4, 6, 5, 1, 4, 5, 6, 0, 2, 4, 4])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_dip_on_increasing_sequence,['20141203']).

ctr_origin(increasing_max_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_max_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(increasing_max_dip_on_increasing_sequence,increasing_max_dip_on_increasing_sequence([[var-1],[var-2],[var-3],[var-2],[var-3],[var-4],[var-6],[var-5],[var-1],[var-4],[var-5],[var-6],[var-0],[var-2],[var-4],[var-4]])).


ctr_key_words(increasing_max_dip_on_increasing_sequence,[]).

ctr_eval(increasing_max_dip_on_increasing_sequence, [checker(increasing_max_dip_on_increasing_sequence_c),
    automaton(increasing_max_dip_on_increasing_sequence_a),
    automaton_with_signature(increasing_max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_dip_on_increasing_sequence_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, F, R).
increasing_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F=<max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(increasing_max_dip_on_increasing_sequence, increasing_max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

increasing_max_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_max_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, max(D, Xi), F, R])),
        arc(u,GT,s,([C, -1000000, F, R])),
        arc(u,EQ,s,([C, -1000000, F, R])),
        arc(u,LT,v,([C, max(D, Xi), F, R])),
        arc(v,GT,s,([C, -1000000, F, R])),
        arc(v,EQ,s,([C, -1000000, F, R])),
        arc(v,LT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #=< max(D, Xi))]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.339: Illustrating the INCREASING_MAX_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.340 depicts the automaton associated with the constraint INCREAS-
ING_MAX_DIP_ON_INCREASING_SEQUENCE.
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Figure 4.340: Automaton for the INCREASING_MAX_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_INCREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint INCREASING_MAX_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INCREASING pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (〈2, 1, 2, 0, 2, 3, 1, 1, 3, 4, 2, 1, 1, 0, 6, 7〉)

Figure 4.341 provides an example where the INCREASING_MAX_INCREASING

([2, 1, 2, 0, 2, 3, 1, 1, 3, 4, 2, 1, 1, 0, 6, 7]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_increasing,['20141203']).

ctr_origin(increasing_max_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(increasing_max_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_increasing,increasing_max_increasing([[var-2],[var-1],[var-2],[var-0],[var-2],[var-3],[var-1],[var-1],[var-3],[var-4],[var-2],[var-1],[var-1],[var-0],[var-6],[var-7]])).


ctr_key_words(increasing_max_increasing,[]).

ctr_eval(increasing_max_increasing, [checker(increasing_max_increasing_c),
    automaton(increasing_max_increasing_a),
    automaton_with_signature(increasing_max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_increasing_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_increasing_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        B1000 is max(max(D,Xi),Xj),
        (   F=<max(max(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_max_increasing_c([Xj|Xs], Default, s, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(increasing_max_increasing, increasing_max_increasing_a, pair_signature(2,signature)).

increasing_max_increasing_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_increasing_a(Flag,VARIABLES,Default).

increasing_max_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_increasing_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([max(max(D, Xi), Xj), -1000000, max(max(D, Xi), Xj), R #/\ (F #=< max(max(D, Xi), Xj))]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.341: Illustrating the INCREASING_MAX_INCREASING constraint of the Ex-
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Automaton Figure 4.342 depicts the automaton associated with the constraint INCREAS-
ING_MAX_INCREASING.
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Figure 4.342: Automaton for the INCREASING_MAX_INCREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the INCREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint INCREASING_MAX_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are in-
creasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (〈4, 1, 4, 5, 5, 4, 4, 2, 3, 3, 4, 5, 6, 6, 5, 6〉)

Figure 4.343 provides an example where the INCREAS-
ING_MAX_INCREASING_SEQUENCE ([4, 1, 4, 5, 5, 4, 4, 2, 3, 3, 4, 5, 6, 6, 5, 6]) constraint
holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_increasing_sequence,['20141203']).

ctr_origin(increasing_max_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_max_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_increasing_sequence,increasing_max_increasing_sequence([[var-4],[var-1],[var-4],[var-5],[var-5],[var-4],[var-4],[var-2],[var-3],[var-3],[var-4],[var-5],[var-6],[var-6],[var-5],[var-6]])).


ctr_key_words(increasing_max_increasing_sequence,[]).

ctr_eval(increasing_max_increasing_sequence, [checker(increasing_max_increasing_sequence_c),
    automaton(increasing_max_increasing_sequence_a),
    automaton_with_signature(increasing_max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_increasing_sequence_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        increasing_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
increasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
increasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        increasing_max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        increasing_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, F, R).

ctr_automaton_signature(increasing_max_increasing_sequence, increasing_max_increasing_sequence_a, pair_signature(2,signature)).

increasing_max_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_max_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(t,GT,s,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(t,EQ,t,([C, max(D, Xj), F, R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, F, R]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_max_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.343: Illustrating the INCREASING_MAX_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.344 depicts the automaton associated with the constraint INCREAS-
ING_MAX_INCREASING_SEQUENCE.

≥ s





C ← −∞
D ← −∞
F ← −∞
R← 1





≤ t
R
∧

(F
≤

C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
>




D ← −∞
F ← C
R← R ∧ (F ≤ C)





=
{D ← max(D, VARi+1)}

<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.344: Automaton for the INCREASING_MAX_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_INFLEXION

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint INCREASING_MAX_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the INFLEXION pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example (〈5, 5, 2, 2, 1, 1, 2, 2, 3, 4, 3〉)

Figure 4.345 provides an example where the INCREASING_MAX_INFLEXION

([5, 5, 2, 2, 1, 1, 2, 2, 3, 4, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_inflexion,['20141203']).

ctr_origin(increasing_max_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(increasing_max_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_inflexion,increasing_max_inflexion([[var-5],[var-5],[var-2],[var-2],[var-1],[var-1],[var-2],[var-2],[var-3],[var-4],[var-3]])).


ctr_key_words(increasing_max_inflexion,[]).

ctr_eval(increasing_max_inflexion, [checker(increasing_max_inflexion_c),
    automaton(increasing_max_inflexion_a),
    automaton_with_signature(increasing_max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_inflexion_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_max_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_max_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
increasing_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
increasing_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F=<max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_max_inflexion_c([Xj|Xs], Default, t, A1000, -1000000, B1000, C1000).
increasing_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        increasing_max_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        increasing_max_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        B1000 is max(D,Xi),
        (   F=<max(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_max_inflexion_c([Xj|Xs], Default, r, A1000, -1000000, B1000, C1000).

ctr_automaton_signature(increasing_max_inflexion, increasing_max_inflexion_a, pair_signature(2,signature)).

increasing_max_inflexion_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_inflexion_a(Flag,VARIABLES,Default).

increasing_max_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_inflexion_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #=< max(D, Xi))])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,EQ,r,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([C, max(D, Xi), F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,LT,r,([max(D, Xi), -1000000, max(D, Xi), R #/\ (F #=< max(D, Xi))]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_max_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.345: Illustrating the INCREASING_MAX_INFLEXION constraint of the Exam-
ple slot
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Automaton Figure 4.346 depicts the automaton associated with the constraint INCREAS-
ING_MAX_INFLEXION.

= s





C ← −∞
D ← −∞
F ← −∞
R← 1





≤ r ≥ t

R ∧ (F ≤ C)

=

><

>≤
{D ← max(D, VARi)}

≥
{D ← max(D, VARi)}

<



C ← max(D, VARi)
D ← −∞
F ← max(D, VARi)
R← R ∧ (F ≤ max(D, VARi))





Figure 4.346: Automaton for the INCREASING_MAX_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_PEAK

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint INCREASING_MAX_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the PEAK pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (〈7, 5, 5, 1, 2, 3, 2, 2, 3, 4, 5, 2, 6, 6, 6, 1〉)

Figure 4.347 provides an example where the INCREASING_MAX_PEAK

([7, 5, 5, 1, 2, 3, 2, 2, 3, 4, 5, 2, 6, 6, 6, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_peak,['20141203']).

ctr_origin(increasing_max_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(increasing_max_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_peak,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_peak,increasing_max_peak([[var-7],[var-5],[var-5],[var-1],[var-2],[var-3],[var-2],[var-2],[var-3],[var-4],[var-5],[var-2],[var-6],[var-6],[var-6],[var-1]])).


ctr_key_words(increasing_max_peak,[]).

ctr_eval(increasing_max_peak, [checker(increasing_max_peak_c),
    automaton(increasing_max_peak_a),
    automaton_with_signature(increasing_max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_peak_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_peak_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_peak_c([Xj|Xs], Default, r, C, D, F, R).
increasing_max_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        increasing_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
increasing_max_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        increasing_max_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        increasing_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
increasing_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        increasing_max_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_max_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_peak_c([Xj|Xs], Default, r, C, -1000000, C, A1000).

ctr_automaton_signature(increasing_max_peak, increasing_max_peak_a, pair_signature(2,signature)).

increasing_max_peak_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_peak_a(Flag,VARIABLES,Default).

increasing_max_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_peak_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, F, R])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,EQ,r,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,LT,r,([C, -1000000, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.347: Illustrating the INCREASING_MAX_PEAK constraint of the Example
slot
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Automaton Figure 4.348 depicts the automaton associated with the constraint INCREAS-
ING_MAX_PEAK.

≥ s





C ← −∞
D ← −∞
F ← −∞
R← 1





≤ r ≥ t

R ∧ (F ≤ C)

≥

<

>{
C ← max(D, VARi)
D ← −∞

}

≤
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

=
{D ← max(D, VARi)}

<



D ← −∞
F ← C
R← R ∧ (F ≤ C)





Figure 4.348: Automaton for the INCREASING_MAX_PEAK constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint INCREASING_MAX_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example (〈2, 3, 2, 2, 3, 4, 5, 5, 6, 5, 4, 3, 2, 4, 7, 4〉)

Figure 4.349 provides an example where the INCREAS-
ING_MAX_STRICTLY_DECREASING_SEQUENCE ([2, 3, 2, 2, 3, 4, 5, 5, 6, 5, 4, 3, 2, 4, 7, 4])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_strictly_decreasing_sequence,['20141203']).

ctr_origin(increasing_max_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_max_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_strictly_decreasing_sequence,increasing_max_strictly_decreasing_sequence([[var-2],[var-3],[var-2],[var-2],[var-3],[var-4],[var-5],[var-5],[var-6],[var-5],[var-4],[var-3],[var-2],[var-4],[var-7],[var-4]])).


ctr_key_words(increasing_max_strictly_decreasing_sequence,[]).

ctr_eval(increasing_max_strictly_decreasing_sequence, [checker(increasing_max_strictly_decreasing_sequence_c),
    automaton(increasing_max_strictly_decreasing_sequence_a),
    automaton_with_signature(increasing_max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_strictly_decreasing_sequence_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        increasing_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
increasing_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        increasing_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
increasing_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).

ctr_automaton_signature(increasing_max_strictly_decreasing_sequence, increasing_max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

increasing_max_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_max_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, F, R])),
        arc(r,LT,s,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, -1000000, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_max_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.349: Illustrating the INCREASING_MAX_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.350 depicts the automaton associated with the constraint INCREAS-
ING_MAX_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← −∞
D ← −∞
F ← −∞
R← 1





> r
R
∧

(F
≤

C
)

>{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}

≤



D ← −∞
F ← C
R← R ∧ (F ≤ C)





Figure 4.350: Automaton for the INCREASING_MAX_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint INCREASING_MAX_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are increasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example (〈4, 1, 4, 5, 5, 4, 4, 2, 2, 3, 4, 5, 6, 6, 5, 6〉)

Figure 4.351 provides an example where the INCREAS-
ING_MAX_STRICTLY_INCREASING_SEQUENCE ([4, 1, 4, 5, 5, 4, 4, 2, 2, 3, 4, 5, 6, 6, 5, 6])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_strictly_increasing_sequence,['20141203']).

ctr_origin(increasing_max_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_max_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_strictly_increasing_sequence,increasing_max_strictly_increasing_sequence([[var-4],[var-1],[var-4],[var-5],[var-5],[var-4],[var-4],[var-2],[var-2],[var-3],[var-4],[var-5],[var-6],[var-6],[var-5],[var-6]])).


ctr_key_words(increasing_max_strictly_increasing_sequence,[]).

ctr_eval(increasing_max_strictly_increasing_sequence, [checker(increasing_max_strictly_increasing_sequence_c),
    automaton(increasing_max_strictly_increasing_sequence_a),
    automaton_with_signature(increasing_max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_strictly_increasing_sequence_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        increasing_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).
increasing_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
increasing_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        increasing_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, F, R).

ctr_automaton_signature(increasing_max_strictly_increasing_sequence, increasing_max_strictly_increasing_sequence_a, pair_signature(2,signature)).

increasing_max_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_max_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, F, R])),
        arc(r,GT,s,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, F, R]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_max_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.351: Illustrating the INCREASING_MAX_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.352 depicts the automaton associated with the constraint INCREAS-
ING_MAX_STRICTLY_INCREASING_SEQUENCE.

≥ s





C ← −∞
D ← −∞
F ← −∞
R← 1





< r
R
∧

(F
≤

C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
≥




D ← −∞
F ← C
R← R ∧ (F ≤ C)





<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.352: Automaton for the INCREASING_MAX_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_SUMMIT

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint INCREASING_MAX_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the SUMMIT pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example (〈1, 5, 2, 1, 6, 6, 2, 3, 5, 4, 1, 4, 6, 4, 3, 2〉)

Figure 4.353 provides an example where the INCREASING_MAX_SUMMIT

([1, 5, 2, 1, 6, 6, 2, 3, 5, 4, 1, 4, 6, 4, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_summit,['20141203']).

ctr_origin(increasing_max_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(increasing_max_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_summit,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_summit,increasing_max_summit([[var-1],[var-5],[var-2],[var-1],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-4],[var-6],[var-4],[var-3],[var-2]])).


ctr_key_words(increasing_max_summit,[]).

ctr_eval(increasing_max_summit, [checker(increasing_max_summit_c),
    automaton(increasing_max_summit_a),
    automaton_with_signature(increasing_max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_summit_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_max_summit_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_summit_c([Xj|Xs], Default, r, C, D, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        increasing_max_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        increasing_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        increasing_max_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        increasing_max_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        increasing_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_summit_c([Xj|Xs], Default, r, C, -1000000, C, A1000).
increasing_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        increasing_max_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        increasing_max_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_max_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        increasing_max_summit_c([Xj|Xs], Default, s, C, -1000000, F, R).

ctr_automaton_signature(increasing_max_summit, increasing_max_summit_a, pair_signature(2,signature)).

increasing_max_summit_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_summit_a(Flag,VARIABLES,Default).

increasing_max_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_summit_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, max(D, Xi), F, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, F, R])),
        arc(r,EQ,u,([C, max(D, Xi), F, R])),
        arc(t,EQ,t,([C, max(D, Xi), F, R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(t,LT,r,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(u,EQ,u,([C, max(D, Xi), F, R])),
        arc(u,LT,r,([C, max(D, Xi), F, R])),
        arc(u,GT,s,([C, -1000000, F, R]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_max_summit.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.353: Illustrating the INCREASING_MAX_SUMMIT constraint of the Example
slot
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Automaton Figure 4.354 depicts the automaton associated with the constraint INCREAS-
ING_MAX_SUMMIT.
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Figure 4.354: Automaton for the INCREASING_MAX_SUMMIT constraint obtained by
applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MAX_ZIGZAG

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint INCREASING_MAX_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the maxima of the values in each occurrence of the ZIGZAG pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (〈7, 7, 2, 5, 3, 4, 6, 3, 6, 1, 1, 5, 4, 7, 5, 6〉)

Figure 4.355 provides an example where the INCREASING_MAX_ZIGZAG

([7, 7, 2, 5, 3, 4, 6, 3, 6, 1, 1, 5, 4, 7, 5, 6]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_max_zigzag,['20141203']).

ctr_origin(increasing_max_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(increasing_max_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_max_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_max_zigzag,increasing_max_zigzag([[var-7],[var-7],[var-2],[var-5],[var-3],[var-4],[var-6],[var-3],[var-6],[var-1],[var-1],[var-5],[var-4],[var-7],[var-5],[var-6]])).


ctr_key_words(increasing_max_zigzag,[]).

ctr_eval(increasing_max_zigzag, [checker(increasing_max_zigzag_c),
    automaton(increasing_max_zigzag_a),
    automaton_with_signature(increasing_max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_max_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_max_zigzag_c(VARS, Default, s, -1000000, -1000000, -1000000, 1).

increasing_max_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        increasing_max_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        increasing_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        increasing_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, C, A1000).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        increasing_max_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        increasing_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        increasing_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, F, R).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, C, A1000).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, C, A1000).
increasing_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xi)),
        increasing_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, F, R).

ctr_automaton_signature(increasing_max_zigzag, increasing_max_zigzag_a, pair_signature(2,signature)).

increasing_max_zigzag_a(Flag,VARIABLES):-
        Default = na,
        increasing_max_zigzag_a(Flag,VARIABLES,Default).

increasing_max_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_max_zigzag_a_s(Flag,VARIABLES,Default,Signature).

increasing_max_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, max(D, Xi), F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, -1000000, F, R])),
        arc(b,EQ,s,([C, -1000000, F, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, F, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, F, R])),
        arc(c,EQ,s,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(c,LT,a,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, max(D, Xi), F, R])),
        arc(e,GT,f,([max(D, Xi), -1000000, F, R])),
        arc(e,EQ,s,([C, -1000000, F, R])),
        arc(e,LT,a,([C, -1000000, F, R])),
        arc(f,GT,d,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(f,EQ,s,([C, -1000000, C, R #/\ (F #=< C)])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, F, R]))],
        [C,D,F,R], [-1000000,-1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_max_zigzag.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.355: Illustrating the INCREASING_MAX_ZIGZAG constraint of the Example
slot
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Automaton Figure 4.356 depicts the automaton associated with the constraint INCREAS-
ING_MAX_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.356: Automaton for the INCREASING_MAX_ZIGZAG constraint obtained by
applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1) miss-
ing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from b, c, e, f
to s the registerD is reset to its initial value; (3) on transitions from c, f to s the register
F is reset to C, and the register R is updated wrt C and F
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INCREASING_MIN_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint INCREASING_MIN_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example (〈5, 5, 4, 2, 6, 5, 4, 4, 5, 7, 6, 5, 6, 4, 1, 1〉)

Figure 4.357 provides an example where the INCREAS-
ING_MIN_BUMP_ON_DECREASING_SEQUENCE ([5, 5, 4, 2, 6, 5, 4, 4, 5, 7, 6, 5, 6, 4, 1, 1])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(increasing_min_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_min_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(increasing_min_bump_on_decreasing_sequence,increasing_min_bump_on_decreasing_sequence([[var-5],[var-5],[var-4],[var-2],[var-6],[var-5],[var-4],[var-4],[var-5],[var-7],[var-6],[var-5],[var-6],[var-4],[var-1],[var-1]])).


ctr_key_words(increasing_min_bump_on_decreasing_sequence,[]).

ctr_eval(increasing_min_bump_on_decreasing_sequence, [checker(increasing_min_bump_on_decreasing_sequence_c),
    automaton(increasing_min_bump_on_decreasing_sequence_a),
    automaton_with_signature(increasing_min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_bump_on_decreasing_sequence_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
increasing_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_min_bump_on_decreasing_sequence, increasing_min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

increasing_min_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_min_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, min(D, Xi), F, R])),
        arc(u,LT,s,([C, 1000000, F, R])),
        arc(u,EQ,s,([C, 1000000, F, R])),
        arc(u,GT,v,([C, min(D, Xi), F, R])),
        arc(v,LT,s,([C, 1000000, F, R])),
        arc(v,EQ,s,([C, 1000000, F, R])),
        arc(v,GT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_bump_on_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.357: Illustrating the INCREASING_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.358 depicts the automaton associated with the constraint INCREAS-
ING_MIN_BUMP_ON_DECREASING_SEQUENCE.
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Figure 4.358: Automaton for the INCREASING_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MIN_DECREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint INCREASING_MIN_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREASING pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (〈3, 6, 6, 1, 1, 3, 3, 4, 5, 6, 1, 5, 3, 3, 6, 5〉)

Figure 4.359 provides an example where the INCREASING_MIN_DECREASING

([3, 6, 6, 1, 1, 3, 3, 4, 5, 6, 1, 5, 3, 3, 6, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_decreasing,['20141203']).

ctr_origin(increasing_min_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(increasing_min_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_decreasing,increasing_min_decreasing([[var-3],[var-6],[var-6],[var-1],[var-1],[var-3],[var-3],[var-4],[var-5],[var-6],[var-1],[var-5],[var-3],[var-3],[var-6],[var-5]])).


ctr_key_words(increasing_min_decreasing,[]).

ctr_eval(increasing_min_decreasing, [checker(increasing_min_decreasing_c),
    automaton(increasing_min_decreasing_a),
    automaton_with_signature(increasing_min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_decreasing_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F=<min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_min_decreasing_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).
increasing_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(increasing_min_decreasing, increasing_min_decreasing_a, pair_signature(2,signature)).

increasing_min_decreasing_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_decreasing_a(Flag,VARIABLES,Default).

increasing_min_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_decreasing_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #=< min(min(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_decreasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.359: Illustrating the INCREASING_MIN_DECREASING constraint of the Ex-
ample slot
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Automaton Figure 4.360 depicts the automaton associated with the constraint INCREAS-
ING_MIN_DECREASING.
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Figure 4.360: Automaton for the INCREASING_MIN_DECREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MIN_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint INCREASING_MIN_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are in-
creasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (〈4, 3, 2, 2, 3, 4, 4, 6, 3, 4, 4, 5, 5, 6, 4, 6〉)

Figure 4.361 provides an example where the INCREAS-
ING_MIN_DECREASING_SEQUENCE ([4, 3, 2, 2, 3, 4, 4, 6, 3, 4, 4, 5, 5, 6, 4, 6]) constraint
holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_decreasing_sequence,['20141203']).

ctr_origin(increasing_min_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_min_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_decreasing_sequence,increasing_min_decreasing_sequence([[var-4],[var-3],[var-2],[var-2],[var-3],[var-4],[var-4],[var-6],[var-3],[var-4],[var-4],[var-5],[var-5],[var-6],[var-4],[var-6]])).


ctr_key_words(increasing_min_decreasing_sequence,[]).

ctr_eval(increasing_min_decreasing_sequence, [checker(increasing_min_decreasing_sequence_c),
    automaton(increasing_min_decreasing_sequence_a),
    automaton_with_signature(increasing_min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_decreasing_sequence_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        increasing_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
increasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        increasing_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
increasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        increasing_min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).

ctr_automaton_signature(increasing_min_decreasing_sequence, increasing_min_decreasing_sequence_a, pair_signature(2,signature)).

increasing_min_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_min_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, F, R])),
        arc(t,EQ,t,([C, min(D, Xj), F, R])),
        arc(t,LT,s,([C, 1000000, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.361: Illustrating the INCREASING_MIN_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.362 depicts the automaton associated with the constraint INCREAS-
ING_MIN_DECREASING_SEQUENCE.
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Figure 4.362: Automaton for the INCREASING_MIN_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MIN_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint INCREASING_MIN_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection are increasing.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example (〈1, 2, 3, 0, 3, 4, 6, 5, 1, 4, 5, 6, 1, 2, 4, 4〉)

Figure 4.363 provides an example where the INCREAS-
ING_MIN_DIP_ON_INCREASING_SEQUENCE ([1, 2, 3, 0, 3, 4, 6, 5, 1, 4, 5, 6, 1, 2, 4, 4])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_dip_on_increasing_sequence,['20141203']).

ctr_origin(increasing_min_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_min_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(increasing_min_dip_on_increasing_sequence,increasing_min_dip_on_increasing_sequence([[var-1],[var-2],[var-3],[var-0],[var-3],[var-4],[var-6],[var-5],[var-1],[var-4],[var-5],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(increasing_min_dip_on_increasing_sequence,[]).

ctr_eval(increasing_min_dip_on_increasing_sequence, [checker(increasing_min_dip_on_increasing_sequence_c),
    automaton(increasing_min_dip_on_increasing_sequence_a),
    automaton_with_signature(increasing_min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_dip_on_increasing_sequence_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, F, R).
increasing_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_min_dip_on_increasing_sequence, increasing_min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

increasing_min_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_min_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, min(D, Xi), F, R])),
        arc(u,GT,s,([C, 1000000, F, R])),
        arc(u,EQ,s,([C, 1000000, F, R])),
        arc(u,LT,v,([C, min(D, Xi), F, R])),
        arc(v,GT,s,([C, 1000000, F, R])),
        arc(v,EQ,s,([C, 1000000, F, R])),
        arc(v,LT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_dip_on_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.363: Illustrating the INCREASING_MIN_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.364 depicts the automaton associated with the constraint INCREAS-
ING_MIN_DIP_ON_INCREASING_SEQUENCE.

≥ s





C ← −∞
D ← +∞
F ← −∞
R← 1





< r < t

> u

< v

R ∧ (F ≤ C)

≥

<

≥

<

<

=

>

{D
←

m
in
(D

, V
AR

i
)}

≥

{D
←

+∞
}

<
{D
←

m
in
(D

,
V
A
R
i
)}

≥{D ←
+∞}

<





C
← min(

D, VA
Ri)

D
← +∞

F
← min(

D, VA
Ri)

R
← R ∧

(F
≤ min(

D, VA
Ri)

)





Figure 4.364: Automaton for the INCREASING_MIN_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MIN_GORGE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint INCREASING_MIN_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the GORGE pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈6, 2, 5, 1, 1, 5, 4, 2, 3, 6, 5, 4, 4, 3, 5, 5〉)

Figure 4.365 provides an example where the INCREASING_MIN_GORGE

([6, 2, 5, 1, 1, 5, 4, 2, 3, 6, 5, 4, 4, 3, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_gorge,['20141203']).

ctr_origin(increasing_min_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(increasing_min_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_gorge,increasing_min_gorge([[var-6],[var-2],[var-5],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-5],[var-4],[var-4],[var-3],[var-5],[var-5]])).


ctr_key_words(increasing_min_gorge,[]).

ctr_eval(increasing_min_gorge, [checker(increasing_min_gorge_c),
    automaton(increasing_min_gorge_a),
    automaton_with_signature(increasing_min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_gorge_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_gorge_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_gorge_c([Xj|Xs], Default, r, C, D, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        increasing_min_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        increasing_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_min_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_min_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        increasing_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_gorge_c([Xj|Xs], Default, r, C, 1000000, C, A1000).
increasing_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_min_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        increasing_min_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        increasing_min_gorge_c([Xj|Xs], Default, s, C, 1000000, F, R).

ctr_automaton_signature(increasing_min_gorge, increasing_min_gorge_a, pair_signature(2,signature)).

increasing_min_gorge_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_gorge_a(Flag,VARIABLES,Default).

increasing_min_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_gorge_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, min(D, Xi), F, R])),
        arc(r,LT,t,([min(D, Xi), 1000000, F, R])),
        arc(r,EQ,u,([C, min(D, Xi), F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, F, R])),
        arc(t,GT,r,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(u,EQ,u,([C, min(D, Xi), F, R])),
        arc(u,GT,r,([C, min(D, Xi), F, R])),
        arc(u,LT,s,([C, 1000000, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_gorge.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.365: Illustrating the INCREASING_MIN_GORGE constraint of the Example
slot
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Automaton Figure 4.366 depicts the automaton associated with the constraint INCREAS-
ING_MIN_GORGE.
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Figure 4.366: Automaton for the INCREASING_MIN_GORGE constraint obtained by
applying decoration Table 3.38 to the seed transducer of the GORGE pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



INCREASING_MIN_GORGE 905



906 INCREASING_MIN_INCREASING

INCREASING_MIN_INCREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint INCREASING_MIN_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (〈4, 1, 2, 4, 3, 3, 3, 2, 3, 3, 4, 4, 6, 6, 5, 7〉)

Figure 4.367 provides an example where the INCREASING_MIN_INCREASING

([4, 1, 2, 4, 3, 3, 3, 2, 3, 3, 4, 4, 6, 6, 5, 7]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_increasing,['20141203']).

ctr_origin(increasing_min_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(increasing_min_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_increasing,increasing_min_increasing([[var-4],[var-1],[var-2],[var-4],[var-3],[var-3],[var-3],[var-2],[var-3],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-7]])).


ctr_key_words(increasing_min_increasing,[]).

ctr_eval(increasing_min_increasing, [checker(increasing_min_increasing_c),
    automaton(increasing_min_increasing_a),
    automaton_with_signature(increasing_min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_increasing_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_min_increasing_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        B1000 is min(min(D,Xi),Xj),
        (   F=<min(min(D,Xi),Xj) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_min_increasing_c([Xj|Xs], Default, s, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_min_increasing, increasing_min_increasing_a, pair_signature(2,signature)).

increasing_min_increasing_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_increasing_a(Flag,VARIABLES,Default).

increasing_min_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_increasing_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([min(min(D, Xi), Xj), 1000000, min(min(D, Xi), Xj), R #/\ (F #=< min(min(D, Xi), Xj))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_increasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.367: Illustrating the INCREASING_MIN_INCREASING constraint of the Ex-
ample slot
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Automaton Figure 4.368 depicts the automaton associated with the constraint INCREAS-
ING_MIN_INCREASING.

R s





C ← −∞
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R ∧ (F ≤ C)
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C ← min(min(D, VARi), VARi+1)
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F ← min(min(D, VARi), VARi+1)
R← R ∧ (F ≤ min(min(D, VARi), VARi+1))





Figure 4.368: Automaton for the INCREASING_MIN_INCREASING constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INCREASING pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MIN_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint INCREASING_MIN_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (〈4, 1, 2, 4, 3, 3, 3, 2, 3, 3, 4, 4, 6, 6, 5, 7〉)

Figure 4.369 provides an example where the INCREAS-
ING_MIN_INCREASING_SEQUENCE ([4, 1, 2, 4, 3, 3, 3, 2, 3, 3, 4, 4, 6, 6, 5, 7]) constraint
holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_increasing_sequence,['20141203']).

ctr_origin(increasing_min_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_min_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_increasing_sequence,increasing_min_increasing_sequence([[var-4],[var-1],[var-2],[var-4],[var-3],[var-3],[var-3],[var-2],[var-3],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-7]])).


ctr_key_words(increasing_min_increasing_sequence,[]).

ctr_eval(increasing_min_increasing_sequence, [checker(increasing_min_increasing_sequence_c),
    automaton(increasing_min_increasing_sequence_a),
    automaton_with_signature(increasing_min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_increasing_sequence_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_min_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        increasing_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
increasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
increasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        increasing_min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        increasing_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, F, R).

ctr_automaton_signature(increasing_min_increasing_sequence, increasing_min_increasing_sequence_a, pair_signature(2,signature)).

increasing_min_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_min_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(t,GT,s,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(t,EQ,t,([C, min(D, Xj), F, R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.369: Illustrating the INCREASING_MIN_INCREASING_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.370 depicts the automaton associated with the constraint INCREAS-
ING_MIN_INCREASING_SEQUENCE.
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Figure 4.370: Automaton for the INCREASING_MIN_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MIN_INFLEXION

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint INCREASING_MIN_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the INFLEXION pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example (〈1, 1, 2, 4, 4, 5, 3, 3, 3, 4, 5, 6〉)

Figure 4.371 provides an example where the INCREASING_MIN_INFLEXION

([1, 1, 2, 4, 4, 5, 3, 3, 3, 4, 5, 6]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_inflexion,['20141203']).

ctr_origin(increasing_min_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(increasing_min_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_inflexion,increasing_min_inflexion([[var-1],[var-1],[var-2],[var-4],[var-4],[var-5],[var-3],[var-3],[var-3],[var-4],[var-5],[var-6]])).


ctr_key_words(increasing_min_inflexion,[]).

ctr_eval(increasing_min_inflexion, [checker(increasing_min_inflexion_c),
    automaton(increasing_min_inflexion_a),
    automaton_with_signature(increasing_min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_inflexion_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_min_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
increasing_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_min_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
increasing_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_min_inflexion_c([Xj|Xs], Default, t, A1000, 1000000, B1000, C1000).
increasing_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        increasing_min_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        increasing_min_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        B1000 is min(D,Xi),
        (   F=<min(D,Xi) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_min_inflexion_c([Xj|Xs], Default, r, A1000, 1000000, B1000, C1000).

ctr_automaton_signature(increasing_min_inflexion, increasing_min_inflexion_a, pair_signature(2,signature)).

increasing_min_inflexion_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_inflexion_a(Flag,VARIABLES,Default).

increasing_min_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_inflexion_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))])),
        arc(r,LT,r,([C, min(D, Xi), F, R])),
        arc(r,EQ,r,([C, min(D, Xi), F, R])),
        arc(t,GT,t,([C, min(D, Xi), F, R])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,r,([min(D, Xi), 1000000, min(D, Xi), R #/\ (F #=< min(D, Xi))]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.371: Illustrating the INCREASING_MIN_INFLEXION constraint of the Exam-
ple slot
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Automaton Figure 4.372 depicts the automaton associated with the constraint INCREAS-
ING_MIN_INFLEXION.

= s





C ← −∞
D ← +∞
F ← −∞
R← 1





≤ r ≥ t

R ∧ (F ≤ C)

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<



C ← min(D, VARi)
D ← +∞
F ← min(D, VARi)
R← R ∧ (F ≤ min(D, VARi))





Figure 4.372: Automaton for the INCREASING_MIN_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MIN_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint INCREASING_MIN_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example (〈1, 3, 2, 2, 4, 4, 5, 5, 6, 3, 5, 5, 4, 6, 7, 4〉)

Figure 4.373 provides an example where the INCREAS-
ING_MIN_STRICTLY_DECREASING_SEQUENCE ([1, 3, 2, 2, 4, 4, 5, 5, 6, 3, 5, 5, 4, 6, 7, 4])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_strictly_decreasing_sequence,['20141203']).

ctr_origin(increasing_min_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_min_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_strictly_decreasing_sequence,increasing_min_strictly_decreasing_sequence([[var-1],[var-3],[var-2],[var-2],[var-4],[var-4],[var-5],[var-5],[var-6],[var-3],[var-5],[var-5],[var-4],[var-6],[var-7],[var-4]])).


ctr_key_words(increasing_min_strictly_decreasing_sequence,[]).

ctr_eval(increasing_min_strictly_decreasing_sequence, [checker(increasing_min_strictly_decreasing_sequence_c),
    automaton(increasing_min_strictly_decreasing_sequence_a),
    automaton_with_signature(increasing_min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_strictly_decreasing_sequence_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        increasing_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
increasing_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        increasing_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
increasing_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).

ctr_automaton_signature(increasing_min_strictly_decreasing_sequence, increasing_min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

increasing_min_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_min_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, F, R])),
        arc(r,LT,s,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, 1000000, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.373: Illustrating the INCREASING_MIN_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.374 depicts the automaton associated with the constraint INCREAS-
ING_MIN_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← −∞
D ← +∞
F ← −∞
R← 1





> r
R
∧

(F
≤

C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}

≤



D ← +∞
F ← C
R← R ∧ (F ≤ C)





Figure 4.374: Automaton for the INCREASING_MIN_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_MIN_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint INCREASING_MIN_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are increasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example (〈4, 1, 2, 4, 3, 3, 3, 2, 3, 3, 4, 5, 6, 6, 5, 7〉)

Figure 4.375 provides an example where the INCREAS-
ING_MIN_STRICTLY_INCREASING_SEQUENCE ([4, 1, 2, 4, 3, 3, 3, 2, 3, 3, 4, 5, 6, 6, 5, 7])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_strictly_increasing_sequence,['20141203']).

ctr_origin(increasing_min_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_min_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_strictly_increasing_sequence,increasing_min_strictly_increasing_sequence([[var-4],[var-1],[var-2],[var-4],[var-3],[var-3],[var-3],[var-2],[var-3],[var-3],[var-4],[var-5],[var-6],[var-6],[var-5],[var-7]])).


ctr_key_words(increasing_min_strictly_increasing_sequence,[]).

ctr_eval(increasing_min_strictly_increasing_sequence, [checker(increasing_min_strictly_increasing_sequence_c),
    automaton(increasing_min_strictly_increasing_sequence_a),
    automaton_with_signature(increasing_min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_strictly_increasing_sequence_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        increasing_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).
increasing_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
increasing_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        increasing_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, F, R).

ctr_automaton_signature(increasing_min_strictly_increasing_sequence, increasing_min_strictly_increasing_sequence_a, pair_signature(2,signature)).

increasing_min_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_min_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, F, R])),
        arc(r,GT,s,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



INCREASING_MIN_STRICTLY_INCREASING_SEQUENCE 923

> < < > = = > < = < < < = > <

1

increasing
strictly

sequence 1

2≤

increasing
strictly

sequence 2

3≤

increasing
strictly

sequence 3

5≤
feature values
(MIN)

increasing
strictly

sequence 4

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

4

1

2

4

3 3 3

2

3 3

4

5

6 6

5

7

Figure 4.375: Illustrating the INCREASING_MIN_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot



924 INCREASING_MIN_STRICTLY_INCREASING_SEQUENCE

Automaton Figure 4.376 depicts the automaton associated with the constraint INCREAS-
ING_MIN_STRICTLY_INCREASING_SEQUENCE.

≥ s





C ← −∞
D ← +∞
F ← −∞
R← 1





< r
R
∧

(F
≤

C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≥




D ← +∞
F ← C
R← R ∧ (F ≤ C)





<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.376: Automaton for the INCREASING_MIN_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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926 INCREASING_MIN_VALLEY

INCREASING_MIN_VALLEY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint INCREASING_MIN_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the VALLEY pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈7, 2, 2, 6, 3, 4, 5, 6, 6, 4, 4, 6, 7, 3, 3, 1〉)

Figure 4.377 provides an example where the INCREASING_MIN_VALLEY

([7, 2, 2, 6, 3, 4, 5, 6, 6, 4, 4, 6, 7, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_valley,['20141203']).

ctr_origin(increasing_min_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(increasing_min_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_valley,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_valley,increasing_min_valley([[var-7],[var-2],[var-2],[var-6],[var-3],[var-4],[var-5],[var-6],[var-6],[var-4],[var-4],[var-6],[var-7],[var-3],[var-3],[var-1]])).


ctr_key_words(increasing_min_valley,[]).

ctr_eval(increasing_min_valley, [checker(increasing_min_valley_c),
    automaton(increasing_min_valley_a),
    automaton_with_signature(increasing_min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_valley_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_valley_c([Xj|Xs], Default, r, C, D, F, R).
increasing_min_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_min_valley_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        increasing_min_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_min_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        increasing_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, F, R).
increasing_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_valley_c([Xj|Xs], Default, r, C, 1000000, C, A1000).
increasing_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        increasing_min_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_min_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        increasing_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, F, R).

ctr_automaton_signature(increasing_min_valley, increasing_min_valley_a, pair_signature(2,signature)).

increasing_min_valley_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_valley_a(Flag,VARIABLES,Default).

increasing_min_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_valley_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, min(D, Xi), F, R])),
        arc(r,EQ,r,([C, min(D, Xi), F, R])),
        arc(r,LT,t,([min(D, Xi), 1000000, F, R])),
        arc(t,GT,r,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(t,EQ,t,([C, min(D, Xi), F, R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_min_valley.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.377: Illustrating the INCREASING_MIN_VALLEY constraint of the Example
slot
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Automaton Figure 4.378 depicts the automaton associated with the constraint INCREAS-
ING_MIN_VALLEY.

≤ s





C ← −∞
D ← +∞
F ← −∞
R← 1





≥ r ≤ t

R ∧ (F ≤ C)>

≤

≥
{D ← min(D, VARi)}

<{
C ← min(D, VARi)
D ← +∞

}

>



D ← +∞
F ← C
R← R ∧ (F ≤ C)





=
{D ← min(D, VARi)}

<{
C ← min(C,min(D, VARi))
D ← +∞

}

Figure 4.378: Automaton for the INCREASING_MIN_VALLEY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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930 INCREASING_MIN_ZIGZAG

INCREASING_MIN_ZIGZAG

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint INCREASING_MIN_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the minima of the values in each occurrence of the ZIGZAG pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (〈7, 7, 2, 5, 3, 4, 6, 3, 6, 1, 1, 5, 4, 7, 5, 6〉)

Figure 4.379 provides an example where the INCREASING_MIN_ZIGZAG

([7, 7, 2, 5, 3, 4, 6, 3, 6, 1, 1, 5, 4, 7, 5, 6]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_min_zigzag,['20141203']).

ctr_origin(increasing_min_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(increasing_min_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_min_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_min_zigzag,increasing_min_zigzag([[var-7],[var-7],[var-2],[var-5],[var-3],[var-4],[var-6],[var-3],[var-6],[var-1],[var-1],[var-5],[var-4],[var-7],[var-5],[var-6]])).


ctr_key_words(increasing_min_zigzag,[]).

ctr_eval(increasing_min_zigzag, [checker(increasing_min_zigzag_c),
    automaton(increasing_min_zigzag_a),
    automaton_with_signature(increasing_min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_min_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_min_zigzag_c(VARS, Default, s, -1000000, 1000000, -1000000, 1).

increasing_min_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        increasing_min_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        increasing_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xi)),
        increasing_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, C, A1000).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        increasing_min_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        increasing_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        increasing_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, F, R).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, C, A1000).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, C, A1000).
increasing_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        increasing_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, F, R).

ctr_automaton_signature(increasing_min_zigzag, increasing_min_zigzag_a, pair_signature(2,signature)).

increasing_min_zigzag_a(Flag,VARIABLES):-
        Default = na,
        increasing_min_zigzag_a(Flag,VARIABLES,Default).

increasing_min_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_min_zigzag_a_s(Flag,VARIABLES,Default,Signature).

increasing_min_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, min(D, Xi), F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 1000000, F, R])),
        arc(b,EQ,s,([C, 1000000, F, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, F, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, F, R])),
        arc(c,EQ,s,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(c,LT,a,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, min(D, Xi), F, R])),
        arc(e,GT,f,([min(D, Xi), 1000000, F, R])),
        arc(e,EQ,s,([C, 1000000, F, R])),
        arc(e,LT,a,([C, 1000000, F, R])),
        arc(f,GT,d,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(f,EQ,s,([C, 1000000, C, R #/\ (F #=< C)])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, F, R]))],
        [C,D,F,R], [-1000000,1000000,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.379: Illustrating the INCREASING_MIN_ZIGZAG constraint of the Example
slot
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Automaton Figure 4.380 depicts the automaton associated with the constraint INCREAS-
ING_MIN_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.380: Automaton for the INCREASING_MIN_ZIGZAG constraint obtained by
applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1) miss-
ing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from b, c, e, f
to s the registerD is reset to its initial value; (3) on transitions from c, f to s the register
F is reset to C, and the register R is updated wrt C and F
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INCREASING_RANGE_DECREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint INCREASING_RANGE_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the DECREASING pattern in the time-series given by the VARIABLES collection are
increasing.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (〈3, 6, 6, 5, 4, 4, 6, 4, 2, 2, 0, 5, 2, 6, 3, 3〉)

Figure 4.381 provides an example where the INCREASING_RANGE_DECREASING

([3, 6, 6, 5, 4, 4, 6, 4, 2, 2, 0, 5, 2, 6, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_range_decreasing,['20141203']).

ctr_origin(increasing_range_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(increasing_range_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_range_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_range_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_range_decreasing,increasing_range_decreasing([[var-3],[var-6],[var-6],[var-5],[var-4],[var-4],[var-6],[var-4],[var-2],[var-2],[var-0],[var-5],[var-2],[var-6],[var-3],[var-3]])).


ctr_key_words(increasing_range_decreasing,[]).

ctr_eval(increasing_range_decreasing, [checker(increasing_range_decreasing_c),
    automaton(increasing_range_decreasing_a),
    automaton_with_signature(increasing_range_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_range_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_range_decreasing_c(VARS, Default, s, -1000000, -1000000, First, 1).

increasing_range_decreasing_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_range_decreasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        B1000 is abs(H-Xj),
        (   F=<abs(H-Xj) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_range_decreasing_c([Xj|Xs], Default, s, A1000, B1000, Xj, C1000).
increasing_range_decreasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        increasing_range_decreasing_c([Xj|Xs], Default, s, C, F, Xj, R).

ctr_automaton_signature(increasing_range_decreasing, increasing_range_decreasing_a, pair_signature(2,signature)).

increasing_range_decreasing_a(Flag,VARIABLES):-
        Default = na,
        increasing_range_decreasing_a(Flag,VARIABLES,Default).

increasing_range_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_range_decreasing_a_s(Flag,VARIABLES,Default,Signature).

increasing_range_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([abs(H - Xj), abs(H - Xj), Xj, R #/\ (F #=< abs(H - Xj))])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R]))],
        [C,F,H,R], [-1000000,-1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.381: Illustrating the INCREASING_RANGE_DECREASING constraint of the
Example slot
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Automaton Figure 4.382 depicts the automaton associated with the constraint INCREAS-
ING_RANGE_DECREASING.

R s





C ← −∞
F ← −∞
H ← VAR1
R← 1





R ∧ (F ≤ C)

>



C ← |H − VARi+1|
F ← |H − VARi+1|
H ← VARi+1

R← R ∧ (F ≤ |H − VARi+1|)





≤
{H ← VARi+1}

Figure 4.382: Automaton for the INCREASING_RANGE_DECREASING constraint ob-
tained by applying decoration Table 3.49 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_RANGE_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint INCREASING_RANGE_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence of
the DECREASING_SEQUENCE pattern in the time-series given by the VARIABLES collec-
tion are increasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (〈4, 3, 2, 2, 0, 0, 3, 4, 4, 6, 2, 4, 4, 6, 5, 1〉)

Figure 4.383 provides an example where the INCREAS-
ING_RANGE_DECREASING_SEQUENCE ([4, 3, 2, 2, 0, 0, 3, 4, 4, 6, 2, 4, 4, 6, 5, 1])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_range_decreasing_sequence,['20141203']).

ctr_origin(increasing_range_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_range_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_range_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_range_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_range_decreasing_sequence,increasing_range_decreasing_sequence([[var-4],[var-3],[var-2],[var-2],[var-0],[var-0],[var-3],[var-4],[var-4],[var-6],[var-2],[var-4],[var-4],[var-6],[var-5],[var-1]])).


ctr_key_words(increasing_range_decreasing_sequence,[]).

ctr_eval(increasing_range_decreasing_sequence, [checker(increasing_range_decreasing_sequence_c),
    automaton(increasing_range_decreasing_sequence_a),
    automaton_with_signature(increasing_range_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_range_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_range_decreasing_sequence_c(VARS, Default, s, -1000000, -1000000, First, 1).

increasing_range_decreasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        increasing_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
increasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        increasing_range_decreasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
increasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        increasing_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
increasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi=:=Xj, !,
        increasing_range_decreasing_sequence_c([Xj|Xs], Default, t, C, F, H, R).
increasing_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xi),
        (   F=<C ->
            B1000=R
        ;   B1000=0
        ),
        increasing_range_decreasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).

ctr_automaton_signature(increasing_range_decreasing_sequence, increasing_range_decreasing_sequence_a, pair_signature(2,signature)).

increasing_range_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_range_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_range_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_range_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_range_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), F, H, R])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), F, H, R])),
        arc(t,EQ,t,([C, F, H, R])),
        arc(t,LT,s,([C, abs(H - Xi), Xj, R #/\ (F #=< C)]))],
        [C,F,H,R], [-1000000,-1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.383: Illustrating the INCREASING_RANGE_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.384 depicts the automaton associated with the constraint INCREAS-
ING_RANGE_DECREASING_SEQUENCE.

≤ s





C ← −∞
F ← −∞
H ← VAR1
R← 1





≥ t

R
∧

(F
≤

C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}=

<



F ← |H − VARi|
H ← VARi+1

R← R ∧ (F ≤ C)





Figure 4.384: Automaton for the INCREASING_RANGE_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.49 to the seed transducer of the
DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_RANGE_INCREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint INCREASING_RANGE_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the INCREASING pattern in the time-series given by the VARIABLES collection are
increasing.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (〈4, 5, 6, 6, 3, 3, 4, 6, 2, 2, 1, 4, 7, 0, 5, 5〉)

Figure 4.385 provides an example where the INCREASING_RANGE_INCREASING

([4, 5, 6, 6, 3, 3, 4, 6, 2, 2, 1, 4, 7, 0, 5, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_range_increasing,['20141203']).

ctr_origin(increasing_range_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(increasing_range_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_range_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_range_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_range_increasing,increasing_range_increasing([[var-4],[var-5],[var-6],[var-6],[var-3],[var-3],[var-4],[var-6],[var-2],[var-2],[var-1],[var-4],[var-7],[var-0],[var-5],[var-5]])).


ctr_key_words(increasing_range_increasing,[]).

ctr_eval(increasing_range_increasing, [checker(increasing_range_increasing_c),
    automaton(increasing_range_increasing_a),
    automaton_with_signature(increasing_range_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_range_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_range_increasing_c(VARS, Default, s, -1000000, -1000000, First, 1).

increasing_range_increasing_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_range_increasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        increasing_range_increasing_c([Xj|Xs], Default, s, C, F, Xj, R).
increasing_range_increasing_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        B1000 is abs(H-Xj),
        (   F=<abs(H-Xj) ->
            C1000=R
        ;   C1000=0
        ),
        increasing_range_increasing_c([Xj|Xs], Default, s, A1000, B1000, Xj, C1000).

ctr_automaton_signature(increasing_range_increasing, increasing_range_increasing_a, pair_signature(2,signature)).

increasing_range_increasing_a(Flag,VARIABLES):-
        Default = na,
        increasing_range_increasing_a(Flag,VARIABLES,Default).

increasing_range_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_range_increasing_a_s(Flag,VARIABLES,Default,Signature).

increasing_range_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,s,([abs(H - Xj), abs(H - Xj), Xj, R #/\ (F #=< abs(H - Xj))]))],
        [C,F,H,R], [-1000000,-1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_range_increasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.385: Illustrating the INCREASING_RANGE_INCREASING constraint of the
Example slot
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Automaton Figure 4.386 depicts the automaton associated with the constraint INCREAS-
ING_RANGE_INCREASING.

R s





C ← −∞
F ← −∞
H ← VAR1
R← 1





R ∧ (F ≤ C)

≥
{H ← VARi+1}

<



C ← |H − VARi+1|
F ← |H − VARi+1|
H ← VARi+1

R← R ∧ (F ≤ |H − VARi+1|)





Figure 4.386: Automaton for the INCREASING_RANGE_INCREASING constraint ob-
tained by applying decoration Table 3.49 to the seed transducer of the INCREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_RANGE_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint INCREASING_RANGE_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence of
the INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES collec-
tion are increasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (〈4, 1, 2, 4, 3, 3, 3, 2, 3, 3, 4, 4, 6, 6, 3, 7〉)

Figure 4.387 provides an example where the INCREAS-
ING_RANGE_INCREASING_SEQUENCE ([4, 1, 2, 4, 3, 3, 3, 2, 3, 3, 4, 4, 6, 6, 3, 7])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_range_increasing_sequence,['20141203']).

ctr_origin(increasing_range_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_range_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_range_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_range_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_range_increasing_sequence,increasing_range_increasing_sequence([[var-4],[var-1],[var-2],[var-4],[var-3],[var-3],[var-3],[var-2],[var-3],[var-3],[var-4],[var-4],[var-6],[var-6],[var-3],[var-7]])).


ctr_key_words(increasing_range_increasing_sequence,[]).

ctr_eval(increasing_range_increasing_sequence, [checker(increasing_range_increasing_sequence_c),
    automaton(increasing_range_increasing_sequence_a),
    automaton_with_signature(increasing_range_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_range_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_range_increasing_sequence_c(VARS, Default, s, -1000000, -1000000, First, 1).

increasing_range_increasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        increasing_range_increasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
increasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        increasing_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).
increasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xi),
        (   F=<C ->
            B1000=R
        ;   B1000=0
        ),
        increasing_range_increasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).
increasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi=:=Xj, !,
        increasing_range_increasing_sequence_c([Xj|Xs], Default, t, C, F, H, R).
increasing_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        increasing_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, F, H, R).

ctr_automaton_signature(increasing_range_increasing_sequence, increasing_range_increasing_sequence_a, pair_signature(2,signature)).

increasing_range_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_range_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_range_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_range_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_range_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), F, H, R])),
        arc(t,GT,s,([C, abs(H - Xi), Xj, R #/\ (F #=< C)])),
        arc(t,EQ,t,([C, F, H, R])),
        arc(t,LT,t,([abs(H - Xj), F, H, R]))],
        [C,F,H,R], [-1000000,-1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_range_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.387: Illustrating the INCREASING_RANGE_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.388 depicts the automaton associated with the constraint INCREAS-
ING_RANGE_INCREASING_SEQUENCE.

≥ s
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Figure 4.388: Automaton for the INCREASING_RANGE_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.49 to the seed transducer of the
INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_RANGE_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint INCREASING_RANGE_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (〈1, 3, 2, 2, 5, 6, 5, 3, 3, 0, 1, 3, 5, 1, 1, 2〉)

Figure 4.389 provides an example where the IN-
CREASING_RANGE_STRICTLY_DECREASING_SEQUENCE

([1, 3, 2, 2, 5, 6, 5, 3, 3, 0, 1, 3, 5, 1, 1, 2]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_range_strictly_decreasing_sequence,['20141203']).

ctr_origin(increasing_range_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_range_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_range_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_range_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_range_strictly_decreasing_sequence,increasing_range_strictly_decreasing_sequence([[var-1],[var-3],[var-2],[var-2],[var-5],[var-6],[var-5],[var-3],[var-3],[var-0],[var-1],[var-3],[var-5],[var-1],[var-1],[var-2]])).


ctr_key_words(increasing_range_strictly_decreasing_sequence,[]).

ctr_eval(increasing_range_strictly_decreasing_sequence, [checker(increasing_range_strictly_decreasing_sequence_c),
    automaton(increasing_range_strictly_decreasing_sequence_a),
    automaton_with_signature(increasing_range_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_range_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_range_strictly_decreasing_sequence_c(VARS, Default, s, -1000000, -1000000, First, 1).

increasing_range_strictly_decreasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        increasing_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
increasing_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi=<Xj, !,
        increasing_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
increasing_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        increasing_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
increasing_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi=<Xj, !,
        A1000 is abs(H-Xi),
        (   F=<C ->
            B1000=R
        ;   B1000=0
        ),
        increasing_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).

ctr_automaton_signature(increasing_range_strictly_decreasing_sequence, increasing_range_strictly_decreasing_sequence_a, pair_signature(2,signature)).

increasing_range_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_range_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_range_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_range_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_range_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), F, H, R])),
        arc(s,LT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), F, H, R])),
        arc(r,LT,s,([C, abs(H - Xi), Xj, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, abs(H - Xi), Xj, R #/\ (F #=< C)]))],
        [C,F,H,R], [-1000000,-1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_range_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



INCREASING_RANGE_STRICTLY_DECREASING_SEQUENCE 951

< > = < < > > = > < < < > = <

1

decreasing
strictly

sequence 1

3≤

decreasing
strictly

sequence 2

3≤

decreasing
strictly

sequence 3

4≤
feature values
(RANGE)

decreasing
strictly

sequence 4

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

0

1

2

3

4

5

6

VARIABLES

va
lu

es

1

3

2 2

5

6

5

3 3

0

1

3

5

1 1

2

Figure 4.389: Illustrating the INCREASING_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot



952 INCREASING_RANGE_STRICTLY_DECREASING_SEQUENCE

Automaton Figure 4.390 depicts the automaton associated with the constraint INCREAS-
ING_RANGE_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← −∞
F ← −∞
H ← VAR1
R← 1





> r

R
∧

(F
≤

C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}

≤



F ← |H − VARi|
H ← VARi+1

R← R ∧ (F ≤ C)





Figure 4.390: Automaton for the INCREASING_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.49 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_RANGE_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint INCREASING_RANGE_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the differences between the largest and smallest value in each occurrence
of the STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (〈4, 1, 2, 2, 3, 0, 1, 1, 4, 1, 1, 2, 3, 4, 4, 8〉)

Figure 4.391 provides an example where the IN-
CREASING_RANGE_STRICTLY_INCREASING_SEQUENCE

([4, 1, 2, 2, 3, 0, 1, 1, 4, 1, 1, 2, 3, 4, 4, 8]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_range_strictly_increasing_sequence,['20141203']).

ctr_origin(increasing_range_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_range_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_range_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_range_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_range_strictly_increasing_sequence,increasing_range_strictly_increasing_sequence([[var-4],[var-1],[var-2],[var-2],[var-3],[var-0],[var-1],[var-1],[var-4],[var-1],[var-1],[var-2],[var-3],[var-4],[var-4],[var-8]])).


ctr_key_words(increasing_range_strictly_increasing_sequence,[]).

ctr_eval(increasing_range_strictly_increasing_sequence, [checker(increasing_range_strictly_increasing_sequence_c),
    automaton(increasing_range_strictly_increasing_sequence_a),
    automaton_with_signature(increasing_range_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_range_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_range_strictly_increasing_sequence_c(VARS, Default, s, -1000000, -1000000, First, 1).

increasing_range_strictly_increasing_sequence_c([_], Default, _, CLast, FLast, HLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi>=Xj, !,
        increasing_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, F, Xj, R).
increasing_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        increasing_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).
increasing_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi>=Xj, !,
        A1000 is abs(H-Xi),
        (   F=<C ->
            B1000=R
        ;   B1000=0
        ),
        increasing_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, A1000, Xj, B1000).
increasing_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, F, H, R) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        increasing_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, F, H, R).

ctr_automaton_signature(increasing_range_strictly_increasing_sequence, increasing_range_strictly_increasing_sequence_a, pair_signature(2,signature)).

increasing_range_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_range_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_range_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_range_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_range_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, F, Xj, R])),
        arc(s,EQ,s,([C, F, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), F, H, R])),
        arc(r,GT,s,([C, abs(H - Xi), Xj, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, abs(H - Xi), Xj, R #/\ (F #=< C)])),
        arc(r,LT,r,([abs(H - Xj), F, H, R]))],
        [C,F,H,R], [-1000000,-1000000,First,1], [CLast,FLast,HLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_range_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.391: Illustrating the INCREASING_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.392 depicts the automaton associated with the constraint INCREAS-
ING_RANGE_STRICTLY_INCREASING_SEQUENCE.
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Figure 4.392: Automaton for the INCREASING_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.49 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_BUMP_ON_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint INCREASING_SURF_BUMP_ON_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> > < > >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example (〈7, 6, 4, 2, 5, 4, 3, 3, 5, 7, 6, 5, 6, 5, 4, 1〉)

Figure 4.393 provides an example where the IN-
CREASING_SURF_BUMP_ON_DECREASING_SEQUENCE

([7, 6, 4, 2, 5, 4, 3, 3, 5, 7, 6, 5, 6, 5, 4, 1]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(increasing_surf_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_surf_bump_on_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_bump_on_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(increasing_surf_bump_on_decreasing_sequence,increasing_surf_bump_on_decreasing_sequence([[var-7],[var-6],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3],[var-5],[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1]])).


ctr_key_words(increasing_surf_bump_on_decreasing_sequence,[]).

ctr_eval(increasing_surf_bump_on_decreasing_sequence, [checker(increasing_surf_bump_on_decreasing_sequence_c),
    automaton(increasing_surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(increasing_surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_bump_on_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_bump_on_decreasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
increasing_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_bump_on_decreasing_sequence, increasing_surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

increasing_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_surf_bump_on_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_bump_on_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,GT,t,([C, D, F, R])),
        arc(t,GT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,LT,u,([C, D + Xi, F, R])),
        arc(u,LT,s,([C, 0, F, R])),
        arc(u,EQ,s,([C, 0, F, R])),
        arc(u,GT,v,([C, D + Xi, F, R])),
        arc(v,LT,s,([C, 0, F, R])),
        arc(v,EQ,s,([C, 0, F, R])),
        arc(v,GT,t,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_bump_on_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.393: Illustrating the INCREASING_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.394 depicts the automaton associated with the constraint INCREAS-
ING_SURF_BUMP_ON_DECREASING_SEQUENCE.
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Figure 4.394: Automaton for the INCREASING_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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962 INCREASING_SURF_DECREASING

INCREASING_SURF_DECREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint INCREASING_SURF_DECREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the DECREASING

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (〈3, 3, 2, 2, 3, 4, 4, 6, 3, 4, 4, 5, 5, 6, 4, 6〉)

Figure 4.395 provides an example where the INCREASING_SURF_DECREASING

([3, 3, 2, 2, 3, 4, 4, 6, 3, 4, 4, 5, 5, 6, 4, 6]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_decreasing,['20141203']).

ctr_origin(increasing_surf_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(increasing_surf_decreasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_decreasing,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_decreasing,increasing_surf_decreasing([[var-3],[var-3],[var-2],[var-2],[var-3],[var-4],[var-4],[var-6],[var-3],[var-4],[var-4],[var-5],[var-5],[var-6],[var-4],[var-6]])).


ctr_key_words(increasing_surf_decreasing,[]).

ctr_eval(increasing_surf_decreasing, [checker(increasing_surf_decreasing_c),
    automaton(increasing_surf_decreasing_a),
    automaton_with_signature(increasing_surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_decreasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_decreasing_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_decreasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F=<D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_decreasing_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
increasing_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_decreasing_c([Xj|Xs], Default, s, C, D, F, R).

ctr_automaton_signature(increasing_surf_decreasing, increasing_surf_decreasing_a, pair_signature(2,signature)).

increasing_surf_decreasing_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_decreasing_a(Flag,VARIABLES,Default).

increasing_surf_decreasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_decreasing_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_decreasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #=< D + Xi + Xj)])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.395: Illustrating the INCREASING_SURF_DECREASING constraint of the Ex-
ample slot
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Automaton Figure 4.396 depicts the automaton associated with the constraint INCREAS-
ING_SURF_DECREASING.

R s





C ← −∞
D ← 0
F ← −∞
R← 1





R ∧ (F ≤ C)

>



C ← D + VARi + VARi+1

D ← 0
F ← D + VARi + VARi+1

R← R ∧ (F ≤ D + VARi + VARi+1)





≤

Figure 4.396: Automaton for the INCREASING_SURF_DECREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the DECREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint INCREASING_SURF_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are in-
creasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈4, 3, 2, 2, 3, 4, 4, 6, 3, 4, 4, 5, 5, 6, 4, 6〉)

Figure 4.397 provides an example where the INCREAS-
ING_SURF_DECREASING_SEQUENCE ([4, 3, 2, 2, 3, 4, 4, 6, 3, 4, 4, 5, 5, 6, 4, 6]) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_decreasing_sequence,['20141203']).

ctr_origin(increasing_surf_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_surf_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_decreasing_sequence,increasing_surf_decreasing_sequence([[var-4],[var-3],[var-2],[var-2],[var-3],[var-4],[var-4],[var-6],[var-3],[var-4],[var-4],[var-5],[var-5],[var-6],[var-4],[var-6]])).


ctr_key_words(increasing_surf_decreasing_sequence,[]).

ctr_eval(increasing_surf_decreasing_sequence, [checker(increasing_surf_decreasing_sequence_c),
    automaton(increasing_surf_decreasing_sequence_a),
    automaton_with_signature(increasing_surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_decreasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        increasing_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        increasing_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        increasing_surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(increasing_surf_decreasing_sequence, increasing_surf_decreasing_sequence_a, pair_signature(2,signature)).

increasing_surf_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_surf_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([C + D + Xj, 0, F, R])),
        arc(t,EQ,t,([C, D + Xj, F, R])),
        arc(t,LT,s,([C, 0, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



INCREASING_SURF_DECREASING_SEQUENCE 967

> > = < < = < > < = < = < > <

9

decreasing
sequence 1

9≤

decreasing
sequence 2

10≤
feature values
(SURF)

decreasing
sequence 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

2

3

4

5

6

VARIABLES

va
lu

es

4

3

2 2

3

4 4

6

3

4 4

5 5

6

4

6

Figure 4.397: Illustrating the INCREASING_SURF_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.398 depicts the automaton associated with the constraint INCREAS-
ING_SURF_DECREASING_SEQUENCE.
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Figure 4.398: Automaton for the INCREASING_SURF_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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970 INCREASING_SURF_DECREASING_TERRACE

INCREASING_SURF_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint INCREASING_SURF_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the DECREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection are increas-
ing.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (〈5, 2, 2, 1, 5, 4, 3, 3, 2, 4, 4, 6, 5, 5, 5, 4〉)

Figure 4.399 provides an example where the INCREAS-
ING_SURF_DECREASING_TERRACE ([5, 2, 2, 1, 5, 4, 3, 3, 2, 4, 4, 6, 5, 5, 5, 4]) constraint
holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_decreasing_terrace,['20141203']).

ctr_origin(increasing_surf_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(increasing_surf_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(increasing_surf_decreasing_terrace,increasing_surf_decreasing_terrace([[var-5],[var-2],[var-2],[var-1],[var-5],[var-4],[var-3],[var-3],[var-2],[var-4],[var-4],[var-6],[var-5],[var-5],[var-5],[var-4]])).


ctr_key_words(increasing_surf_decreasing_terrace,[]).

ctr_eval(increasing_surf_decreasing_terrace, [checker(increasing_surf_decreasing_terrace_c),
    automaton(increasing_surf_decreasing_terrace_a),
    automaton_with_signature(increasing_surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_decreasing_terrace_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
increasing_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(increasing_surf_decreasing_terrace, increasing_surf_decreasing_terrace_a, pair_signature(2,signature)).

increasing_surf_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_decreasing_terrace_a(Flag,VARIABLES,Default).

increasing_surf_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,r,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)])),
        arc(t,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_decreasing_terrace.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.399: Illustrating the INCREASING_SURF_DECREASING_TERRACE constraint
of the Example slot
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Automaton Figure 4.400 depicts the automaton associated with the constraint INCREAS-
ING_SURF_DECREASING_TERRACE.
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Figure 4.400: Automaton for the INCREASING_SURF_DECREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_DIP_ON_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint INCREASING_SURF_DIP_ON_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< < > < <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection are increasing.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example (〈1, 2, 3, 0, 3, 4, 6, 5, 1, 4, 5, 6, 1, 2, 4, 4〉)

Figure 4.401 provides an example where the INCREAS-
ING_SURF_DIP_ON_INCREASING_SEQUENCE ([1, 2, 3, 0, 3, 4, 6, 5, 1, 4, 5, 6, 1, 2, 4, 4])
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(increasing_surf_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_surf_dip_on_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_dip_on_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(increasing_surf_dip_on_increasing_sequence,increasing_surf_dip_on_increasing_sequence([[var-1],[var-2],[var-3],[var-0],[var-3],[var-4],[var-6],[var-5],[var-1],[var-4],[var-5],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(increasing_surf_dip_on_increasing_sequence,[]).

ctr_eval(increasing_surf_dip_on_increasing_sequence, [checker(increasing_surf_dip_on_increasing_sequence_c),
    automaton(increasing_surf_dip_on_increasing_sequence_a),
    automaton_with_signature(increasing_surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_dip_on_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_dip_on_increasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, F, R).
increasing_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_dip_on_increasing_sequence, increasing_surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

increasing_surf_dip_on_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_dip_on_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_surf_dip_on_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_dip_on_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(r,EQ,s,([C, D, F, R])),
        arc(r,LT,t,([C, D, F, R])),
        arc(t,LT,t,([C, D, F, R])),
        arc(t,EQ,s,([C, D, F, R])),
        arc(t,GT,u,([C, D + Xi, F, R])),
        arc(u,GT,s,([C, 0, F, R])),
        arc(u,EQ,s,([C, 0, F, R])),
        arc(u,LT,v,([C, D + Xi, F, R])),
        arc(v,GT,s,([C, 0, F, R])),
        arc(v,EQ,s,([C, 0, F, R])),
        arc(v,LT,t,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_dip_on_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.401: Illustrating the INCREASING_SURF_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.402 depicts the automaton associated with the constraint INCREAS-
ING_SURF_DIP_ON_INCREASING_SEQUENCE.
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Figure 4.402: Automaton for the INCREASING_SURF_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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978 INCREASING_SURF_GORGE

INCREASING_SURF_GORGE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint INCREASING_SURF_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the GORGE pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈6, 2, 5, 1, 1, 5, 4, 2, 3, 6, 5, 4, 4, 3, 5, 5〉)

Figure 4.403 provides an example where the INCREASING_SURF_GORGE

([6, 2, 5, 1, 1, 5, 4, 2, 3, 6, 5, 4, 4, 3, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_gorge,['20141203']).

ctr_origin(increasing_surf_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(increasing_surf_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_gorge,increasing_surf_gorge([[var-6],[var-2],[var-5],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-5],[var-4],[var-4],[var-3],[var-5],[var-5]])).


ctr_key_words(increasing_surf_gorge,[]).

ctr_eval(increasing_surf_gorge, [checker(increasing_surf_gorge_c),
    automaton(increasing_surf_gorge_a),
    automaton_with_signature(increasing_surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_gorge_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_gorge_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_gorge_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        increasing_surf_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        increasing_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        increasing_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_gorge_c([Xj|Xs], Default, r, C, 0, C, A1000).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        increasing_surf_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_gorge_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(increasing_surf_gorge, increasing_surf_gorge_a, pair_signature(2,signature)).

increasing_surf_gorge_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_gorge_a(Flag,VARIABLES,Default).

increasing_surf_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_gorge_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D + Xi, F, R])),
        arc(r,LT,t,([D + Xi, 0, F, R])),
        arc(r,EQ,u,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,t,([C + D + Xi, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #=< C)])),
        arc(u,EQ,u,([C, D + Xi, F, R])),
        arc(u,GT,r,([C, D + Xi, F, R])),
        arc(u,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.403: Illustrating the INCREASING_SURF_GORGE constraint of the Example
slot



980 INCREASING_SURF_GORGE

Automaton Figure 4.404 depicts the automaton associated with the constraint INCREAS-
ING_SURF_GORGE.
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Figure 4.404: Automaton for the INCREASING_SURF_GORGE constraint obtained by
applying decoration Table 3.38 to the seed transducer of the GORGE pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_INCREASING

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint INCREASING_SURF_INCREASING(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the INCREASING pat-
tern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (〈6, 1, 2, 3, 5, 5, 5, 4, 5, 6, 4, 3, 3, 2, 1, 1〉)

Figure 4.405 provides an example where the INCREASING_SURF_INCREASING

([6, 1, 2, 3, 5, 5, 5, 4, 5, 6, 4, 3, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_increasing,['20141203']).

ctr_origin(increasing_surf_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(increasing_surf_increasing,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_increasing,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_increasing,increasing_surf_increasing([[var-6],[var-1],[var-2],[var-3],[var-5],[var-5],[var-5],[var-4],[var-5],[var-6],[var-4],[var-3],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(increasing_surf_increasing,[]).

ctr_eval(increasing_surf_increasing, [checker(increasing_surf_increasing_c),
    automaton(increasing_surf_increasing_a),
    automaton_with_signature(increasing_surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_increasing_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_increasing_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_increasing_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_increasing_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F=<D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_increasing_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_increasing, increasing_surf_increasing_a, pair_signature(2,signature)).

increasing_surf_increasing_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_increasing_a(Flag,VARIABLES,Default).

increasing_surf_increasing_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_increasing_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_increasing_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #=< D + Xi + Xj)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_increasing.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.405: Illustrating the INCREASING_SURF_INCREASING constraint of the Ex-
ample slot
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Automaton Figure 4.406 depicts the automaton associated with the constraint INCREAS-
ING_SURF_INCREASING.

R s





C ← −∞
D ← 0
F ← −∞
R← 1





R ∧ (F ≤ C)

≥

<



C ← D + VARi + VARi+1

D ← 0
F ← D + VARi + VARi+1

R← R ∧ (F ≤ D + VARi + VARi+1)





Figure 4.406: Automaton for the INCREASING_SURF_INCREASING constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the INCREASING
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint INCREASING_SURF_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are in-
creasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈6, 2, 3, 6, 5, 5, 5, 4, 5, 6, 1, 3, 3, 4, 5, 5〉)

Figure 4.407 provides an example where the INCREAS-
ING_SURF_INCREASING_SEQUENCE ([6, 2, 3, 6, 5, 5, 5, 4, 5, 6, 1, 3, 3, 4, 5, 5]) constraint
holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_increasing_sequence,['20141203']).

ctr_origin(increasing_surf_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_surf_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_increasing_sequence,increasing_surf_increasing_sequence([[var-6],[var-2],[var-3],[var-6],[var-5],[var-5],[var-5],[var-4],[var-5],[var-6],[var-1],[var-3],[var-3],[var-4],[var-5],[var-5]])).


ctr_key_words(increasing_surf_increasing_sequence,[]).

ctr_eval(increasing_surf_increasing_sequence, [checker(increasing_surf_increasing_sequence_c),
    automaton(increasing_surf_increasing_sequence_a),
    automaton_with_signature(increasing_surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_increasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        increasing_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        increasing_surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        increasing_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(increasing_surf_increasing_sequence, increasing_surf_increasing_sequence_a, pair_signature(2,signature)).

increasing_surf_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_surf_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, F, R])),
        arc(t,GT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(t,EQ,t,([C, D + Xj, F, R])),
        arc(t,LT,t,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.407: Illustrating the INCREASING_SURF_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.408 depicts the automaton associated with the constraint INCREAS-
ING_SURF_INCREASING_SEQUENCE.

≥ s





C ← −∞
D ← 0
F ← −∞
R← 1





≤ t

R
∧

(F
≤

C
)

≥

<{
C ← D + VARi + VARi+1

D ← 0

}
>




D ← 0
F ← C
R← R ∧ (F ≤ C)





=
{D ← D + VARi+1}

<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.408: Automaton for the INCREASING_SURF_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint INCREASING_SURF_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the INCREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection are increas-
ing.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (〈1, 2, 2, 4, 5, 5, 6, 6, 4, 4, 2, 5, 5, 5, 7, 7〉)

Figure 4.409 provides an example where the INCREASING_SURF_INCREASING_TERRACE

([1, 2, 2, 4, 5, 5, 6, 6, 4, 4, 2, 5, 5, 5, 7, 7]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_increasing_terrace,['20141203']).

ctr_origin(increasing_surf_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(increasing_surf_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(increasing_surf_increasing_terrace,increasing_surf_increasing_terrace([[var-1],[var-2],[var-2],[var-4],[var-5],[var-5],[var-6],[var-6],[var-4],[var-4],[var-2],[var-5],[var-5],[var-5],[var-7],[var-7]])).


ctr_key_words(increasing_surf_increasing_terrace,[]).

ctr_eval(increasing_surf_increasing_terrace, [checker(increasing_surf_increasing_terrace_c),
    automaton(increasing_surf_increasing_terrace_a),
    automaton_with_signature(increasing_surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_increasing_terrace_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_increasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
increasing_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(increasing_surf_increasing_terrace, increasing_surf_increasing_terrace_a, pair_signature(2,signature)).

increasing_surf_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_increasing_terrace_a(Flag,VARIABLES,Default).

increasing_surf_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)])),
        arc(t,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.409: Illustrating the INCREASING_SURF_INCREASING_TERRACE constraint
of the Example slot
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Automaton Figure 4.410 depicts the automaton associated with the constraint INCREAS-
ING_SURF_INCREASING_TERRACE.

≥ s





C ← −∞
D ← 0
F ← −∞
R← 1





< r= t

R ∧ (F ≤ C)

≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi}

<



C ← D + VARi
D ← 0
F ← D + VARi
R← R ∧ (F ≤ D + VARi)





>

{D
←

0}

Figure 4.410: Automaton for the INCREASING_SURF_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_INFLEXION

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint INCREASING_SURF_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the INFLEXION pattern
in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (〈1, 1, 2, 3, 3, 2, 2, 2, 2, 2, 1, 6, 6, 5, 5, 5〉)

Figure 4.411 provides an example where the INCREASING_SURF_INFLEXION

([1, 1, 2, 3, 3, 2, 2, 2, 2, 2, 1, 6, 6, 5, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_inflexion,['20141203']).

ctr_origin(increasing_surf_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(increasing_surf_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_inflexion,increasing_surf_inflexion([[var-1],[var-1],[var-2],[var-3],[var-3],[var-2],[var-2],[var-2],[var-2],[var-2],[var-1],[var-6],[var-6],[var-5],[var-5],[var-5]])).


ctr_key_words(increasing_surf_inflexion,[]).

ctr_eval(increasing_surf_inflexion, [checker(increasing_surf_inflexion_c),
    automaton(increasing_surf_inflexion_a),
    automaton_with_signature(increasing_surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_inflexion_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_surf_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
increasing_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_inflexion_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).
increasing_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        increasing_surf_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        increasing_surf_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_inflexion_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_inflexion, increasing_surf_inflexion_a, pair_signature(2,signature)).

increasing_surf_inflexion_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_inflexion_a(Flag,VARIABLES,Default).

increasing_surf_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_inflexion_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(t,GT,t,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_inflexion.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.411: Illustrating the INCREASING_SURF_INFLEXION constraint of the Ex-
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Automaton Figure 4.412 depicts the automaton associated with the constraint INCREAS-
ING_SURF_INFLEXION.

= s





C ← −∞
D ← 0
F ← −∞
R← 1





≤ r ≥ t

R ∧ (F ≤ C)

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<



C ← D + VARi
D ← 0
F ← D + VARi
R← R ∧ (F ≤ D + VARi)





Figure 4.412: Automaton for the INCREASING_SURF_INFLEXION constraint obtained
by applying decoration Table 3.38 to the seed transducer of the INFLEXION pattern
(transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_PEAK

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint INCREASING_SURF_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PEAK pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈7, 5, 5, 1, 2, 3, 2, 2, 3, 4, 5, 2, 6, 6, 6, 1〉)

Figure 4.413 provides an example where the INCREASING_SURF_PEAK

([7, 5, 5, 1, 2, 3, 2, 2, 3, 4, 5, 2, 6, 6, 6, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_peak,['20141203']).

ctr_origin(increasing_surf_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(increasing_surf_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_peak,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_peak,increasing_surf_peak([[var-7],[var-5],[var-5],[var-1],[var-2],[var-3],[var-2],[var-2],[var-3],[var-4],[var-5],[var-2],[var-6],[var-6],[var-6],[var-1]])).


ctr_key_words(increasing_surf_peak,[]).

ctr_eval(increasing_surf_peak, [checker(increasing_surf_peak_c),
    automaton(increasing_surf_peak_a),
    automaton_with_signature(increasing_surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_peak_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_peak_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_peak_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        increasing_surf_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        increasing_surf_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        increasing_surf_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_peak_c([Xj|Xs], Default, r, C, 0, C, A1000).

ctr_automaton_signature(increasing_surf_peak, increasing_surf_peak_a, pair_signature(2,signature)).

increasing_surf_peak_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_peak_a(Flag,VARIABLES,Default).

increasing_surf_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_peak_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + Xi, 0, F, R])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(t,GT,t,([C + D + Xi, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_peak.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.413: Illustrating the INCREASING_SURF_PEAK constraint of the Example
slot
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Automaton Figure 4.414 depicts the automaton associated with the constraint INCREAS-
ING_SURF_PEAK.

≥ s





C ← −∞
D ← 0
F ← −∞
R← 1





≤ r ≥ t

R ∧ (F ≤ C)

≥

<

>{
C ← D + VARi
D ← 0

}

≤
{D ← D + VARi}

>{
C ← C + D + VARi
D ← 0

}

=
{D ← D + VARi}

<



D ← 0
F ← C
R← R ∧ (F ≤ C)





Figure 4.414: Automaton for the INCREASING_SURF_PEAK constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint INCREASING_SURF_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PLAIN pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈3, 6, 6, 3, 4, 5, 5, 4, 6, 6, 7, 5, 5, 6, 3, 2〉)

Figure 4.415 provides an example where the INCREASING_SURF_PLAIN

([3, 6, 6, 3, 4, 5, 5, 4, 6, 6, 7, 5, 5, 6, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_plain,['20141203']).

ctr_origin(increasing_surf_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(increasing_surf_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_plain,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_plain,increasing_surf_plain([[var-3],[var-6],[var-6],[var-3],[var-4],[var-5],[var-5],[var-4],[var-6],[var-6],[var-7],[var-5],[var-5],[var-6],[var-3],[var-2]])).


ctr_key_words(increasing_surf_plain,[]).

ctr_eval(increasing_surf_plain, [checker(increasing_surf_plain_c),
    automaton(increasing_surf_plain_a),
    automaton_with_signature(increasing_surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_plain_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
increasing_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_plain_c([Xj|Xs], Default, r, C, 0, F, R).
increasing_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_plain, increasing_surf_plain_a, pair_signature(2,signature)).

increasing_surf_plain_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_plain_a(Flag,VARIABLES,Default).

increasing_surf_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_plain_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.415: Illustrating the INCREASING_SURF_PLAIN constraint of the Example
slot
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Automaton Figure 4.416 depicts the automaton associated with the constraint INCREAS-
ING_SURF_PLAIN.
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Figure 4.416: Automaton for the INCREASING_SURF_PLAIN constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint INCREASING_SURF_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PLATEAU pattern
in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.417 provides an example where the INCREASING_SURF_PLATEAU

([7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_plateau,['20141203']).

ctr_origin(increasing_surf_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(increasing_surf_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_plateau,increasing_surf_plateau([[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(increasing_surf_plateau,[]).

ctr_eval(increasing_surf_plateau, [checker(increasing_surf_plateau_c),
    automaton(increasing_surf_plateau_a),
    automaton_with_signature(increasing_surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_plateau_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
increasing_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
increasing_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_plateau, increasing_surf_plateau_a, pair_signature(2,signature)).

increasing_surf_plateau_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_plateau_a(Flag,VARIABLES,Default).

increasing_surf_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_plateau_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_plateau.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.417: Illustrating the INCREASING_SURF_PLATEAU constraint of the Exam-
ple slot
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Automaton Figure 4.418 depicts the automaton associated with the constraint INCREAS-
ING_SURF_PLATEAU.
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Figure 4.418: Automaton for the INCREASING_SURF_PLATEAU constraint obtained
by applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint INCREASING_SURF_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PROPER_PLAIN

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (〈5, 3, 3, 5, 6, 5, 4, 4, 7, 3, 6, 5, 5, 5, 7, 2〉)

Figure 4.419 provides an example where the INCREASING_SURF_PROPER_PLAIN

([5, 3, 3, 5, 6, 5, 4, 4, 7, 3, 6, 5, 5, 5, 7, 2]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_proper_plain,['20141203']).

ctr_origin(increasing_surf_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(increasing_surf_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_proper_plain,increasing_surf_proper_plain([[var-5],[var-3],[var-3],[var-5],[var-6],[var-5],[var-4],[var-4],[var-7],[var-3],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2]])).


ctr_key_words(increasing_surf_proper_plain,[]).

ctr_eval(increasing_surf_proper_plain, [checker(increasing_surf_proper_plain_c),
    automaton(increasing_surf_proper_plain_a),
    automaton_with_signature(increasing_surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_proper_plain_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_proper_plain_c([Xj|Xs], Default, r, C, 0, F, R).
increasing_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_proper_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_proper_plain, increasing_surf_proper_plain_a, pair_signature(2,signature)).

increasing_surf_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_proper_plain_a(Flag,VARIABLES,Default).

increasing_surf_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,LT,s,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_proper_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.419: Illustrating the INCREASING_SURF_PROPER_PLAIN constraint of the
Example slot
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Automaton Figure 4.420 depicts the automaton associated with the constraint INCREAS-
ING_SURF_PROPER_PLAIN.

≤ s





C ← −∞
D ← 0
F ← −∞
R← 1





> r= t

R ∧ (F ≤ C) ≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi} >

{D ← 0}

<




C
←

D
+
VA
Ri

D
←

0

F
←

D
+
VA
Ri

R
←

R
∧ (

F
≤ D

+
VA
Ri
)




Figure 4.420: Automaton for the INCREASING_SURF_PROPER_PLAIN constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the PROPER_PLAIN
pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint INCREASING_SURF_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the PROPER_PLATEAU

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example (〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.421 provides an example where the INCREASING_SURF_PROPER_PLATEAU

([7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_proper_plateau,['20141203']).

ctr_origin(increasing_surf_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(increasing_surf_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_proper_plateau,increasing_surf_proper_plateau([[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(increasing_surf_proper_plateau,[]).

ctr_eval(increasing_surf_proper_plateau, [checker(increasing_surf_proper_plateau_c),
    automaton(increasing_surf_proper_plateau_a),
    automaton_with_signature(increasing_surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_proper_plateau_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
increasing_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        B1000 is D+Xi,
        (   F=<D+Xi ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_proper_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_proper_plateau, increasing_surf_proper_plateau_a, pair_signature(2,signature)).

increasing_surf_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_proper_plateau_a(Flag,VARIABLES,Default).

increasing_surf_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + Xi, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,GT,s,([D + Xi, 0, D + Xi, R #/\ (F #=< D + Xi)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_proper_plateau.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.421: Illustrating the INCREASING_SURF_PROPER_PLATEAU constraint of the
Example slot



1016 INCREASING_SURF_PROPER_PLATEAU

Automaton Figure 4.422 depicts the automaton associated with the constraint INCREAS-
ING_SURF_PROPER_PLATEAU.
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Figure 4.422: Automaton for the INCREASING_SURF_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1018 INCREASING_SURF_STEADY

INCREASING_SURF_STEADY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint INCREASING_SURF_STEADY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the STEADY pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example (〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.423 provides an example where the INCREASING_SURF_STEADY

([1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_steady,['20141203']).

ctr_origin(increasing_surf_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(increasing_surf_steady,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_steady,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_steady,[size('VARIABLES')>1]).


ctr_example(increasing_surf_steady,increasing_surf_steady([[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(increasing_surf_steady,[]).

ctr_eval(increasing_surf_steady, [checker(increasing_surf_steady_c),
    automaton(increasing_surf_steady_a),
    automaton_with_signature(increasing_surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_steady_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_steady_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_steady_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        increasing_surf_steady_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        B1000 is D+Xi+Xj,
        (   F=<D+Xi+Xj ->
            C1000=R
        ;   C1000=0
        ),
        increasing_surf_steady_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_surf_steady, increasing_surf_steady_a, pair_signature(2,signature)).

increasing_surf_steady_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_steady_a(Flag,VARIABLES,Default).

increasing_surf_steady_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_steady_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_steady_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([D + Xi + Xj, 0, D + Xi + Xj, R #/\ (F #=< D + Xi + Xj)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_steady.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.423: Illustrating the INCREASING_SURF_STEADY constraint of the Example
slot
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Automaton Figure 4.424 depicts the automaton associated with the constraint INCREAS-
ING_SURF_STEADY.

R s





C ← −∞
D ← 0
F ← −∞
R← 1





R ∧ (F ≤ C)

≷

=



C ← D + VARi + VARi+1

D ← 0
F ← D + VARi + VARi+1

R← R ∧ (F ≤ D + VARi + VARi+1)





Figure 4.424: Automaton for the INCREASING_SURF_STEADY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the STEADY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1022 INCREASING_SURF_STEADY_SEQUENCE

INCREASING_SURF_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint INCREASING_SURF_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
STEADY_SEQUENCE pattern in the time-series given by the VARIABLES collection are
increasing.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (〈6, 2, 2, 3, 5, 6, 4, 4, 2, 3, 5, 5, 5, 2, 3, 4〉)

Figure 4.425 provides an example where the INCREASING_SURF_STEADY_SEQUENCE

([6, 2, 2, 3, 5, 6, 4, 4, 2, 3, 5, 5, 5, 2, 3, 4]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_steady_sequence,['20141203']).

ctr_origin(increasing_surf_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(increasing_surf_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_steady_sequence,[size('VARIABLES')>1]).


ctr_example(increasing_surf_steady_sequence,increasing_surf_steady_sequence([[var-6],[var-2],[var-2],[var-3],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-5],[var-5],[var-5],[var-2],[var-3],[var-4]])).


ctr_key_words(increasing_surf_steady_sequence,[]).

ctr_eval(increasing_surf_steady_sequence, [checker(increasing_surf_steady_sequence_c),
    automaton(increasing_surf_steady_sequence_a),
    automaton_with_signature(increasing_surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_steady_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        increasing_surf_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        increasing_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
increasing_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_steady_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is C+(D+Xj),
        increasing_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(increasing_surf_steady_sequence, increasing_surf_steady_sequence_a, pair_signature(2,signature)).

increasing_surf_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_steady_sequence_a(Flag,VARIABLES,Default).

increasing_surf_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,EQ,r,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.



INCREASING_SURF_STEADY_SEQUENCE 1023

> = < < < > = > < < = = > < <

4

sequence 1

steady

8≤

sequence 2

steady

15≤
feature values
(SURF)

sequence 3

steady

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

2

3

4

5

6

VARIABLES

va
lu

es

6

2 2

3

5

6

4 4

2

3

5 5 5

2

3

4

Figure 4.425: Illustrating the INCREASING_SURF_STEADY_SEQUENCE constraint of
the Example slot



1024 INCREASING_SURF_STEADY_SEQUENCE

Automaton Figure 4.426 depicts the automaton associated with the constraint INCREAS-
ING_SURF_STEADY_SEQUENCE.
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Figure 4.426: Automaton for the INCREASING_SURF_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



INCREASING_SURF_STEADY_SEQUENCE 1025



1026 INCREASING_SURF_STRICTLY_DECREASING_SEQUENCE

INCREASING_SURF_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint INCREASING_SURF_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.

Example (〈1, 4, 3, 2, 7, 3, 3, 7, 3, 3, 3, 4, 4, 5, 7, 5〉)

Figure 4.427 provides an example where the INCREAS-
ING_SURF_STRICTLY_DECREASING_SEQUENCE ([1, 4, 3, 2, 7, 3, 3, 7, 3, 3, 3, 4, 4, 5, 7, 5])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(increasing_surf_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_surf_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_strictly_decreasing_sequence,increasing_surf_strictly_decreasing_sequence([[var-1],[var-4],[var-3],[var-2],[var-7],[var-3],[var-3],[var-7],[var-3],[var-3],[var-3],[var-4],[var-4],[var-5],[var-7],[var-5]])).


ctr_key_words(increasing_surf_strictly_decreasing_sequence,[]).

ctr_eval(increasing_surf_strictly_decreasing_sequence, [checker(increasing_surf_strictly_decreasing_sequence_c),
    automaton(increasing_surf_strictly_decreasing_sequence_a),
    automaton_with_signature(increasing_surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_strictly_decreasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        increasing_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
increasing_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        increasing_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
increasing_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(increasing_surf_strictly_decreasing_sequence, increasing_surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

increasing_surf_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_surf_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C + D + Xj, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.427: Illustrating the INCREASING_SURF_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.428 depicts the automaton associated with the constraint INCREAS-
ING_SURF_STRICTLY_DECREASING_SEQUENCE.

≤ s





C ← −∞
D ← 0
F ← −∞
R← 1





> r

R
∧

(F
≤

C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}

≤



D ← 0
F ← C
R← R ∧ (F ≤ C)





Figure 4.428: Automaton for the INCREASING_SURF_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint INCREASING_SURF_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are increasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.

Example (〈6, 2, 3, 6, 5, 5, 5, 4, 5, 6, 1, 2, 3, 4, 5, 5〉)

Figure 4.429 provides an example where the INCREAS-
ING_SURF_STRICTLY_INCREASING_SEQUENCE ([6, 2, 3, 6, 5, 5, 5, 4, 5, 6, 1, 2, 3, 4, 5, 5])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_strictly_increasing_sequence,['20141203']).

ctr_origin(increasing_surf_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_surf_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_strictly_increasing_sequence,increasing_surf_strictly_increasing_sequence([[var-6],[var-2],[var-3],[var-6],[var-5],[var-5],[var-5],[var-4],[var-5],[var-6],[var-1],[var-2],[var-3],[var-4],[var-5],[var-5]])).


ctr_key_words(increasing_surf_strictly_increasing_sequence,[]).

ctr_eval(increasing_surf_strictly_increasing_sequence, [checker(increasing_surf_strictly_increasing_sequence_c),
    automaton(increasing_surf_strictly_increasing_sequence_a),
    automaton_with_signature(increasing_surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_strictly_increasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        increasing_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
increasing_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        increasing_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(increasing_surf_strictly_increasing_sequence, increasing_surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

increasing_surf_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_surf_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, F, R])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,LT,r,([C + D + Xj, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_strictly_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.429: Illustrating the INCREASING_SURF_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.430 depicts the automaton associated with the constraint INCREAS-
ING_SURF_STRICTLY_INCREASING_SEQUENCE.

≥ s





C ← −∞
D ← 0
F ← −∞
R← 1





< r

R
∧

(F
≤

C
)

≥

<{
C ← D + VARi + VARi+1

D ← 0

}
≥




D ← 0
F ← C
R← R ∧ (F ≤ C)





<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.430: Automaton for the INCREASING_SURF_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1034 INCREASING_SURF_SUMMIT

INCREASING_SURF_SUMMIT

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint INCREASING_SURF_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the SUMMIT pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (〈1, 5, 2, 1, 6, 6, 2, 3, 5, 4, 1, 4, 6, 4, 3, 2〉)

Figure 4.431 provides an example where the INCREASING_SURF_SUMMIT

([1, 5, 2, 1, 6, 6, 2, 3, 5, 4, 1, 4, 6, 4, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_summit,['20141203']).

ctr_origin(increasing_surf_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(increasing_surf_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_summit,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_summit,increasing_surf_summit([[var-1],[var-5],[var-2],[var-1],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-4],[var-6],[var-4],[var-3],[var-2]])).


ctr_key_words(increasing_surf_summit,[]).

ctr_eval(increasing_surf_summit, [checker(increasing_surf_summit_c),
    automaton(increasing_surf_summit_a),
    automaton_with_signature(increasing_surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_summit_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_surf_summit_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_summit_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        increasing_surf_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        increasing_surf_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        increasing_surf_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_summit_c([Xj|Xs], Default, r, C, 0, C, A1000).
increasing_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        increasing_surf_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_summit_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(increasing_surf_summit, increasing_surf_summit_a, pair_signature(2,signature)).

increasing_surf_summit_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_summit_a(Flag,VARIABLES,Default).

increasing_surf_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_summit_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D + Xi, F, R])),
        arc(r,GT,t,([D + Xi, 0, F, R])),
        arc(r,EQ,u,([C, D + Xi, F, R])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,GT,t,([C + D + Xi, 0, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #=< C)])),
        arc(u,EQ,u,([C, D + Xi, F, R])),
        arc(u,LT,r,([C, D + Xi, F, R])),
        arc(u,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_summit.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.431: Illustrating the INCREASING_SURF_SUMMIT constraint of the Example
slot
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Automaton Figure 4.432 depicts the automaton associated with the constraint INCREAS-
ING_SURF_SUMMIT.
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Figure 4.432: Automaton for the INCREASING_SURF_SUMMIT constraint obtained by
applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1038 INCREASING_SURF_VALLEY

INCREASING_SURF_VALLEY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint INCREASING_SURF_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the VALLEY pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈7, 2, 2, 6, 3, 4, 5, 6, 6, 4, 4, 6, 7, 3, 3, 1〉)

Figure 4.433 provides an example where the INCREASING_SURF_VALLEY

([7, 2, 2, 6, 3, 4, 5, 6, 6, 4, 4, 6, 7, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_valley,['20141203']).

ctr_origin(increasing_surf_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(increasing_surf_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_valley,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_valley,increasing_surf_valley([[var-7],[var-2],[var-2],[var-6],[var-3],[var-4],[var-5],[var-6],[var-6],[var-4],[var-4],[var-6],[var-7],[var-3],[var-3],[var-1]])).


ctr_key_words(increasing_surf_valley,[]).

ctr_eval(increasing_surf_valley, [checker(increasing_surf_valley_c),
    automaton(increasing_surf_valley_a),
    automaton_with_signature(increasing_surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_valley_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_valley_c([Xj|Xs], Default, r, C, D, F, R).
increasing_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_surf_valley_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        increasing_surf_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        increasing_surf_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_valley_c([Xj|Xs], Default, r, C, 0, C, A1000).
increasing_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        increasing_surf_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        increasing_surf_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(increasing_surf_valley, increasing_surf_valley_a, pair_signature(2,signature)).

increasing_surf_valley_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_valley_a(Flag,VARIABLES,Default).

increasing_surf_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_valley_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, D + Xi, F, R])),
        arc(r,EQ,r,([C, D + Xi, F, R])),
        arc(r,LT,t,([D + Xi, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #=< C)])),
        arc(t,EQ,t,([C, D + Xi, F, R])),
        arc(t,LT,t,([C + D + Xi, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_surf_valley.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.433: Illustrating the INCREASING_SURF_VALLEY constraint of the Example
slot
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Automaton Figure 4.434 depicts the automaton associated with the constraint INCREAS-
ING_SURF_VALLEY.

≤ s
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F ← −∞
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C ← D + VARi
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=
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Figure 4.434: Automaton for the INCREASING_SURF_VALLEY constraint obtained by
applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_SURF_ZIGZAG

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint INCREASING_SURF_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the surface of each occurrence of the ZIGZAG pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (〈7, 7, 2, 5, 3, 4, 6, 3, 6, 1, 1, 5, 4, 7, 5, 6〉)

Figure 4.435 provides an example where the INCREASING_SURF_ZIGZAG

([7, 7, 2, 5, 3, 4, 6, 3, 6, 1, 1, 5, 4, 7, 5, 6]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_surf_zigzag,['20141203']).

ctr_origin(increasing_surf_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(increasing_surf_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_surf_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_surf_zigzag,increasing_surf_zigzag([[var-7],[var-7],[var-2],[var-5],[var-3],[var-4],[var-6],[var-3],[var-6],[var-1],[var-1],[var-5],[var-4],[var-7],[var-5],[var-6]])).


ctr_key_words(increasing_surf_zigzag,[]).

ctr_eval(increasing_surf_zigzag, [checker(increasing_surf_zigzag_c),
    automaton(increasing_surf_zigzag_a),
    automaton_with_signature(increasing_surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_surf_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_surf_zigzag_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_surf_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        increasing_surf_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, d, C, 0, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        increasing_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        increasing_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_zigzag_c([Xj|Xs], Default, a, C, 0, C, A1000).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        increasing_surf_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        increasing_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        increasing_surf_zigzag_c([Xj|Xs], Default, a, C, 0, F, R).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_zigzag_c([Xj|Xs], Default, d, C, 0, C, A1000).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_surf_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        increasing_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).

ctr_automaton_signature(increasing_surf_zigzag, increasing_surf_zigzag_a, pair_signature(2,signature)).

increasing_surf_zigzag_a(Flag,VARIABLES):-
        Default = na,
        increasing_surf_zigzag_a(Flag,VARIABLES,Default).

increasing_surf_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_surf_zigzag_a_s(Flag,VARIABLES,Default,Signature).

increasing_surf_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, D + Xi, F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 0, F, R])),
        arc(b,EQ,s,([C, 0, F, R])),
        arc(b,LT,c,([D + Xi, 0, F, R])),
        arc(c,GT,f,([C + D + Xi, 0, F, R])),
        arc(c,EQ,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(c,LT,a,([C, 0, C, R #/\ (F #=< C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, D + Xi, F, R])),
        arc(e,GT,f,([D + Xi, 0, F, R])),
        arc(e,EQ,s,([C, 0, F, R])),
        arc(e,LT,a,([C, 0, F, R])),
        arc(f,GT,d,([C, 0, C, R #/\ (F #=< C)])),
        arc(f,EQ,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(f,LT,c,([C + D + Xi, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.435: Illustrating the INCREASING_SURF_ZIGZAG constraint of the Example
slot
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Automaton Figure 4.436 depicts the automaton associated with the constraint INCREAS-
ING_SURF_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.436: Automaton for the INCREASING_SURF_ZIGZAG constraint obtained by
applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1) miss-
ing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from b, c, e, f
to s the registerD is reset to its initial value; (3) on transitions from c, f to s the register
F is reset to C, and the register R is updated wrt C and F
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INCREASING_WIDTH_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint INCREASING_WIDTH_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are in-
creasing.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈1, 6, 6, 4, 4, 5, 6, 6, 5, 2, 3, 3, 2, 2, 1, 1〉)

Figure 4.437 provides an example where the INCREAS-
ING_WIDTH_DECREASING_SEQUENCE ([1, 6, 6, 4, 4, 5, 6, 6, 5, 2, 3, 3, 2, 2, 1, 1])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_decreasing_sequence,['20141203']).

ctr_origin(increasing_width_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_width_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_decreasing_sequence,increasing_width_decreasing_sequence([[var-1],[var-6],[var-6],[var-4],[var-4],[var-5],[var-6],[var-6],[var-5],[var-2],[var-3],[var-3],[var-2],[var-2],[var-1],[var-1]])).


ctr_key_words(increasing_width_decreasing_sequence,[]).

ctr_eval(increasing_width_decreasing_sequence, [checker(increasing_width_decreasing_sequence_c),
    automaton(increasing_width_decreasing_sequence_a),
    automaton_with_signature(increasing_width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_decreasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+2,
        increasing_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        increasing_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(increasing_width_decreasing_sequence, increasing_width_decreasing_sequence_a, pair_signature(2,signature)).

increasing_width_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_width_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,s,([C, 0, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.437: Illustrating the INCREASING_WIDTH_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.438 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_DECREASING_SEQUENCE.
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Figure 4.438: Automaton for the INCREASING_WIDTH_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_DECREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint INCREASING_WIDTH_DECREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=+>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the DECREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection are increas-
ing.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (〈5, 2, 2, 1, 5, 4, 3, 3, 2, 4, 4, 6, 5, 5, 5, 4〉)

Figure 4.439 provides an example where the INCREAS-
ING_WIDTH_DECREASING_TERRACE ([5, 2, 2, 1, 5, 4, 3, 3, 2, 4, 4, 6, 5, 5, 5, 4]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_decreasing_terrace,['20141203']).

ctr_origin(increasing_width_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(increasing_width_decreasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_decreasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(increasing_width_decreasing_terrace,increasing_width_decreasing_terrace([[var-5],[var-2],[var-2],[var-1],[var-5],[var-4],[var-3],[var-3],[var-2],[var-4],[var-4],[var-6],[var-5],[var-5],[var-5],[var-4]])).


ctr_key_words(increasing_width_decreasing_terrace,[]).

ctr_eval(increasing_width_decreasing_terrace, [checker(increasing_width_decreasing_terrace_c),
    automaton(increasing_width_decreasing_terrace_a),
    automaton_with_signature(increasing_width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_decreasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_decreasing_terrace_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_decreasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_decreasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
increasing_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(increasing_width_decreasing_terrace, increasing_width_decreasing_terrace_a, pair_signature(2,signature)).

increasing_width_decreasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_decreasing_terrace_a(Flag,VARIABLES,Default).

increasing_width_decreasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_decreasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,r,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)])),
        arc(t,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_decreasing_terrace.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.439: Illustrating the INCREASING_WIDTH_DECREASING_TERRACE con-
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Automaton Figure 4.440 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_DECREASING_TERRACE.
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Figure 4.440: Automaton for the INCREASING_WIDTH_DECREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the DE-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_GORGE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint INCREASING_WIDTH_GORGE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the GORGE pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈6, 2, 5, 1, 1, 5, 4, 2, 3, 6, 5, 4, 4, 3, 5, 5〉)

Figure 4.441 provides an example where the INCREASING_WIDTH_GORGE

([6, 2, 5, 1, 1, 5, 4, 2, 3, 6, 5, 4, 4, 3, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_gorge,['20141203']).

ctr_origin(increasing_width_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(increasing_width_gorge,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_gorge,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_gorge,increasing_width_gorge([[var-6],[var-2],[var-5],[var-1],[var-1],[var-5],[var-4],[var-2],[var-3],[var-6],[var-5],[var-4],[var-4],[var-3],[var-5],[var-5]])).


ctr_key_words(increasing_width_gorge,[]).

ctr_eval(increasing_width_gorge, [checker(increasing_width_gorge_c),
    automaton(increasing_width_gorge_a),
    automaton_with_signature(increasing_width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_gorge_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_gorge_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_gorge_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_width_gorge_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_gorge_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        increasing_width_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        increasing_width_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_gorge_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        increasing_width_gorge_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_gorge_c([Xj|Xs], Default, r, C, 0, C, A1000).
increasing_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_gorge_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        increasing_width_gorge_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_gorge_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(increasing_width_gorge, increasing_width_gorge_a, pair_signature(2,signature)).

increasing_width_gorge_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_gorge_a(Flag,VARIABLES,Default).

increasing_width_gorge_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_gorge_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_gorge_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D + 1, F, R])),
        arc(r,LT,t,([D + 1, 0, F, R])),
        arc(r,EQ,u,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #=< C)])),
        arc(u,EQ,u,([C, D + 1, F, R])),
        arc(u,GT,r,([C, D + 1, F, R])),
        arc(u,LT,s,([C, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_gorge.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.441: Illustrating the INCREASING_WIDTH_GORGE constraint of the Example
slot
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Automaton Figure 4.442 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_GORGE.
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Figure 4.442: Automaton for the INCREASING_WIDTH_GORGE constraint obtained by
applying decoration Table 3.38 to the seed transducer of the GORGE pattern (transition
u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint INCREASING_WIDTH_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection are in-
creasing.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈6, 2, 3, 6, 5, 5, 5, 4, 5, 6, 1, 3, 3, 4, 5, 5〉)

Figure 4.443 provides an example where the INCREAS-
ING_WIDTH_INCREASING_SEQUENCE ([6, 2, 3, 6, 5, 5, 5, 4, 5, 6, 1, 3, 3, 4, 5, 5])
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_increasing_sequence,['20141203']).

ctr_origin(increasing_width_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_width_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_increasing_sequence,increasing_width_increasing_sequence([[var-6],[var-2],[var-3],[var-6],[var-5],[var-5],[var-5],[var-4],[var-5],[var-6],[var-1],[var-3],[var-3],[var-4],[var-5],[var-5]])).


ctr_key_words(increasing_width_increasing_sequence,[]).

ctr_eval(increasing_width_increasing_sequence, [checker(increasing_width_increasing_sequence_c),
    automaton(increasing_width_increasing_sequence_a),
    automaton_with_signature(increasing_width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_increasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_width_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+2,
        increasing_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        increasing_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(increasing_width_increasing_sequence, increasing_width_increasing_sequence_a, pair_signature(2,signature)).

increasing_width_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_width_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,t,([D + 2, 0, F, R])),
        arc(t,GT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_increasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.443: Illustrating the INCREASING_WIDTH_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figure 4.444 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_INCREASING_SEQUENCE.
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Figure 4.444: Automaton for the INCREASING_WIDTH_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_INCREASING_TERRACE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint INCREASING_WIDTH_INCREASING_TERRACE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=+<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the INCREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection are increas-
ing.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (〈1, 2, 2, 4, 5, 5, 6, 6, 4, 4, 2, 5, 5, 5, 7, 7〉)

Figure 4.445 provides an example where the INCREAS-
ING_WIDTH_INCREASING_TERRACE ([1, 2, 2, 4, 5, 5, 6, 6, 4, 4, 2, 5, 5, 5, 7, 7]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_increasing_terrace,['20141203']).

ctr_origin(increasing_width_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(increasing_width_increasing_terrace,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_increasing_terrace,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(increasing_width_increasing_terrace,increasing_width_increasing_terrace([[var-1],[var-2],[var-2],[var-4],[var-5],[var-5],[var-6],[var-6],[var-4],[var-4],[var-2],[var-5],[var-5],[var-5],[var-7],[var-7]])).


ctr_key_words(increasing_width_increasing_terrace,[]).

ctr_eval(increasing_width_increasing_terrace, [checker(increasing_width_increasing_terrace_c),
    automaton(increasing_width_increasing_terrace_a),
    automaton_with_signature(increasing_width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_increasing_terrace_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_increasing_terrace_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_increasing_terrace_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_increasing_terrace_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).
increasing_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(increasing_width_increasing_terrace, increasing_width_increasing_terrace_a, pair_signature(2,signature)).

increasing_width_increasing_terrace_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_increasing_terrace_a(Flag,VARIABLES,Default).

increasing_width_increasing_terrace_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_increasing_terrace_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)])),
        arc(t,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.445: Illustrating the INCREASING_WIDTH_INCREASING_TERRACE con-
straint of the Example slot
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Automaton Figure 4.446 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_INCREASING_TERRACE.
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Figure 4.446: Automaton for the INCREASING_WIDTH_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the IN-
CREASING_TERRACE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_INFLEXION

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint INCREASING_WIDTH_INFLEXION(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the INFLEXION pattern
in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example (〈1, 1, 2, 1, 3, 3, 6, 4, 3, 3, 2, 3, 4, 5, 5, 6〉)

Figure 4.447 provides an example where the INCREASING_WIDTH_INFLEXION

([1, 1, 2, 1, 3, 3, 6, 4, 3, 3, 2, 3, 4, 5, 5, 6]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_inflexion,['20141203']).

ctr_origin(increasing_width_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(increasing_width_inflexion,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_inflexion,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_inflexion,increasing_width_inflexion([[var-1],[var-1],[var-2],[var-1],[var-3],[var-3],[var-6],[var-4],[var-3],[var-3],[var-2],[var-3],[var-4],[var-5],[var-5],[var-6]])).


ctr_key_words(increasing_width_inflexion,[]).

ctr_eval(increasing_width_inflexion, [checker(increasing_width_inflexion_c),
    automaton(increasing_width_inflexion_a),
    automaton_with_signature(increasing_width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_inflexion_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_inflexion_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_inflexion_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_width_inflexion_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_inflexion_c([Xj|Xs], Default, t, C, D, F, R).
increasing_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_inflexion_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_inflexion_c([Xj|Xs], Default, t, A1000, 0, B1000, C1000).
increasing_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+1,
        increasing_width_inflexion_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+1,
        increasing_width_inflexion_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_inflexion_c([Xj|Xs], Default, r, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_width_inflexion, increasing_width_inflexion_a, pair_signature(2,signature)).

increasing_width_inflexion_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_inflexion_a(Flag,VARIABLES,Default).

increasing_width_inflexion_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_inflexion_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_inflexion_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,t,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(t,GT,t,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.447: Illustrating the INCREASING_WIDTH_INFLEXION constraint of the Ex-
ample slot
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Automaton Figure 4.448 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_INFLEXION.

= s





C ← −∞
D ← 0
F ← −∞
R← 1





≤ r ≥ t

R ∧ (F ≤ C)

=

><

>≤
{D ← D + 1}

≥
{D ← D + 1}

<



C ← D + 1
D ← 0
F ← D + 1
R← R ∧ (F ≤ D + 1)





Figure 4.448: Automaton for the INCREASING_WIDTH_INFLEXION constraint ob-
tained by applying decoration Table 3.38 to the seed transducer of the INFLEXION
pattern (transition r → t has the same registers updates as transition t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_PEAK

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint INCREASING_WIDTH_PEAK(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PEAK pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈7, 5, 5, 1, 2, 3, 2, 2, 3, 4, 5, 2, 6, 6, 6, 1〉)

Figure 4.449 provides an example where the INCREASING_WIDTH_PEAK

([7, 5, 5, 1, 2, 3, 2, 2, 3, 4, 5, 2, 6, 6, 6, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_peak,['20141203']).

ctr_origin(increasing_width_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(increasing_width_peak,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_peak,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_peak,increasing_width_peak([[var-7],[var-5],[var-5],[var-1],[var-2],[var-3],[var-2],[var-2],[var-3],[var-4],[var-5],[var-2],[var-6],[var-6],[var-6],[var-1]])).


ctr_key_words(increasing_width_peak,[]).

ctr_eval(increasing_width_peak, [checker(increasing_width_peak_c),
    automaton(increasing_width_peak_a),
    automaton_with_signature(increasing_width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_peak_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_peak_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_peak_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_width_peak_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_peak_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_peak_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        increasing_width_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_peak_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        A1000 is D+1,
        increasing_width_peak_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        increasing_width_peak_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_peak_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_peak_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_peak_c([Xj|Xs], Default, r, C, 0, C, A1000).

ctr_automaton_signature(increasing_width_peak, increasing_width_peak_a, pair_signature(2,signature)).

increasing_width_peak_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_peak_a(Flag,VARIABLES,Default).

increasing_width_peak_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_peak_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_peak_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,GT,t,([D + 1, 0, F, R])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_peak.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.449: Illustrating the INCREASING_WIDTH_PEAK constraint of the Example
slot
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Automaton Figure 4.450 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_PEAK.

≥ s





C ← −∞
D ← 0
F ← −∞
R← 1





≤ r ≥ t

R ∧ (F ≤ C)

≥

<

>{
C ← D + 1
D ← 0

}

≤
{D ← D + 1}

>{
C ← C + D + 1
D ← 0

}

=
{D ← D + 1}

<



D ← 0
F ← C
R← R ∧ (F ≤ C)





Figure 4.450: Automaton for the INCREASING_WIDTH_PEAK constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PEAK pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint INCREASING_WIDTH_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>=∗<

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PLAIN pattern in the
time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈3, 6, 6, 3, 4, 5, 5, 4, 6, 6, 7, 5, 5, 6, 3, 2〉)

Figure 4.451 provides an example where the INCREASING_WIDTH_PLAIN

([3, 6, 6, 3, 4, 5, 5, 4, 6, 6, 7, 5, 5, 6, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_plain,['20141203']).

ctr_origin(increasing_width_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(increasing_width_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_plain,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_plain,increasing_width_plain([[var-3],[var-6],[var-6],[var-3],[var-4],[var-5],[var-5],[var-4],[var-6],[var-6],[var-7],[var-5],[var-5],[var-6],[var-3],[var-2]])).


ctr_key_words(increasing_width_plain,[]).

ctr_eval(increasing_width_plain, [checker(increasing_width_plain_c),
    automaton(increasing_width_plain_a),
    automaton_with_signature(increasing_width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_plain_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_width_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
increasing_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_plain_c([Xj|Xs], Default, r, C, 0, F, R).
increasing_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_width_plain, increasing_width_plain_a, pair_signature(2,signature)).

increasing_width_plain_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_plain_a(Flag,VARIABLES,Default).

increasing_width_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_plain_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,s,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.451: Illustrating the INCREASING_WIDTH_PLAIN constraint of the Example
slot
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Automaton Figure 4.452 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_PLAIN.
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Figure 4.452: Automaton for the INCREASING_WIDTH_PLAIN constraint obtained by
applying decoration Table 3.38 to the seed transducer of the PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint INCREASING_WIDTH_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<=∗>

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PLATEAU pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.453 provides an example where the INCREASING_WIDTH_PLATEAU

([7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_plateau,['20141203']).

ctr_origin(increasing_width_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(increasing_width_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_plateau,increasing_width_plateau([[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(increasing_width_plateau,[]).

ctr_eval(increasing_width_plateau, [checker(increasing_width_plateau_c),
    automaton(increasing_width_plateau_a),
    automaton_with_signature(increasing_width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_plateau_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_width_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).
increasing_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
increasing_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_width_plateau, increasing_width_plateau_a, pair_signature(2,signature)).

increasing_width_plateau_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_plateau_a(Flag,VARIABLES,Default).

increasing_width_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_plateau_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,s,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_plateau.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Automaton Figure 4.454 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_PLATEAU.
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Figure 4.454: Automaton for the INCREASING_WIDTH_PLATEAU constraint obtained
by applying decoration Table 3.38 to the seed transducer of the PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_PROPER_PLAIN

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint INCREASING_WIDTH_PROPER_PLAIN(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> =+ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PROPER_PLAIN

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example (〈5, 3, 3, 5, 6, 5, 4, 4, 7, 3, 6, 5, 5, 5, 7, 2〉)

Figure 4.455 provides an example where the INCREASING_WIDTH_PROPER_PLAIN

([5, 3, 3, 5, 6, 5, 4, 4, 7, 3, 6, 5, 5, 5, 7, 2]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_proper_plain,['20141203']).

ctr_origin(increasing_width_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(increasing_width_proper_plain,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_proper_plain,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_proper_plain,increasing_width_proper_plain([[var-5],[var-3],[var-3],[var-5],[var-6],[var-5],[var-4],[var-4],[var-7],[var-3],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2]])).


ctr_key_words(increasing_width_proper_plain,[]).

ctr_eval(increasing_width_proper_plain, [checker(increasing_width_proper_plain_c),
    automaton(increasing_width_proper_plain_a),
    automaton_with_signature(increasing_width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_proper_plain_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_proper_plain_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_proper_plain_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_width_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_proper_plain_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_proper_plain_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_proper_plain_c([Xj|Xs], Default, r, C, 0, F, R).
increasing_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_proper_plain_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_width_proper_plain, increasing_width_proper_plain_a, pair_signature(2,signature)).

increasing_width_proper_plain_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_proper_plain_a(Flag,VARIABLES,Default).

increasing_width_proper_plain_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_proper_plain_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_proper_plain_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,GT,r,([C, D, F, R])),
        arc(r,GT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,LT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,r,([C, 0, F, R])),
        arc(t,LT,s,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_proper_plain.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.



INCREASING_WIDTH_PROPER_PLAIN 1083

> = < < > > = < > < > = = < >

2

proper

plain 1

2≤

proper

plain 2

3≤
feature values
(WIDTH)

proper

plain 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

2

3

4

5

6

7

VARIABLES

va
lu

es

5

3 3

5

6

5

4 4

7

3

6

5 5 5

7

2

Figure 4.455: Illustrating the INCREASING_WIDTH_PROPER_PLAIN constraint of the
Example slot
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Automaton Figure 4.456 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_PROPER_PLAIN.
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Figure 4.456: Automaton for the INCREASING_WIDTH_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLAIN pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_PROPER_PLATEAU

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint INCREASING_WIDTH_PROPER_PLATEAU(VARIABLES)

Argument VARIABLES : collection(var−dvar)

< =+ >

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the PROPER_PLATEAU

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example (〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.457 provides an example where the INCREASING_WIDTH_PROPER_PLATEAU

([7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_proper_plateau,['20141203']).

ctr_origin(increasing_width_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(increasing_width_proper_plateau,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_proper_plateau,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_proper_plateau,increasing_width_proper_plateau([[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(increasing_width_proper_plateau,[]).

ctr_eval(increasing_width_proper_plateau, [checker(increasing_width_proper_plateau_c),
    automaton(increasing_width_proper_plateau_a),
    automaton_with_signature(increasing_width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_proper_plateau_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_proper_plateau_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_proper_plateau_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_width_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_proper_plateau_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_proper_plateau_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_proper_plateau_c([Xj|Xs], Default, r, C, 0, F, R).
increasing_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is D+1,
        (   F=<D+1 ->
            C1000=R
        ;   C1000=0
        ),
        increasing_width_proper_plateau_c([Xj|Xs], Default, s, A1000, 0, B1000, C1000).

ctr_automaton_signature(increasing_width_proper_plateau, increasing_width_proper_plateau_a, pair_signature(2,signature)).

increasing_width_proper_plateau_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_proper_plateau_a(Flag,VARIABLES,Default).

increasing_width_proper_plateau_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_proper_plateau_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_proper_plateau_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D, F, R])),
        arc(r,EQ,t,([C, D + 1, F, R])),
        arc(r,GT,s,([C, D, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,r,([C, 0, F, R])),
        arc(t,GT,s,([D + 1, 0, D + 1, R #/\ (F #=< D + 1)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_proper_plateau.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.457: Illustrating the INCREASING_WIDTH_PROPER_PLATEAU constraint of
the Example slot
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Automaton Figure 4.458 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_PROPER_PLATEAU.

≥ s





C ← −∞
D ← 0
F ← −∞
R← 1





< r= t

R ∧ (F ≤ C) ≥

<

<

=
{D ← D + 1}

>

=
{D ← D + 1}

<
{D ← 0}

>




C
←

D
+
1

D
←

0

F
←

D
+
1

R
←

R
∧ (

F
≤ D

+
1)




Figure 4.458: Automaton for the INCREASING_WIDTH_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
PROPER_PLATEAU pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_STEADY_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint INCREASING_WIDTH_STEADY_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

=+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the STEADY_SEQUENCE

pattern in the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈6, 2, 2, 3, 5, 6, 4, 4, 2, 3, 5, 5, 5, 2, 3, 4〉)

Figure 4.459 provides an example where the INCREASING_WIDTH_STEADY_SEQUENCE

([6, 2, 2, 3, 5, 6, 4, 4, 2, 3, 5, 5, 5, 2, 3, 4]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_steady_sequence,['20141203']).

ctr_origin(increasing_width_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(increasing_width_steady_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_steady_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_steady_sequence,[size('VARIABLES')>1]).


ctr_example(increasing_width_steady_sequence,increasing_width_steady_sequence([[var-6],[var-2],[var-2],[var-3],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-5],[var-5],[var-5],[var-2],[var-3],[var-4]])).


ctr_key_words(increasing_width_steady_sequence,[]).

ctr_eval(increasing_width_steady_sequence, [checker(increasing_width_steady_sequence_c),
    automaton(increasing_width_steady_sequence_a),
    automaton_with_signature(increasing_width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_steady_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_steady_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_steady_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=\=Xj, !,
        increasing_width_steady_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+2,
        increasing_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
increasing_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=\=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_steady_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is C+(D+1),
        increasing_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(increasing_width_steady_sequence, increasing_width_steady_sequence_a, pair_signature(2,signature)).

increasing_width_steady_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_steady_sequence_a(Flag,VARIABLES,Default).

increasing_width_steady_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_steady_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_steady_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, F, R])),
        arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,r,([D + 2, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,EQ,r,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_steady_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.459: Illustrating the INCREASING_WIDTH_STEADY_SEQUENCE constraint
of the Example slot
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Automaton Figure 4.460 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_STEADY_SEQUENCE.

≷ s
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C ← C + D + 1
D ← 0

}

Figure 4.460: Automaton for the INCREASING_WIDTH_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.38 to the seed transducer of the
STEADY_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint INCREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

>+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection are increasing.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈5, 7, 4, 4, 2, 3, 4, 3, 2, 2, 2, 4, 5, 6, 3, 2〉)

Figure 4.461 provides an example where the IN-
CREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE

([5, 7, 4, 4, 2, 3, 4, 3, 2, 2, 2, 4, 5, 6, 3, 2]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_strictly_decreasing_sequence,['20141203']).

ctr_origin(increasing_width_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_width_strictly_decreasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_strictly_decreasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_strictly_decreasing_sequence,increasing_width_strictly_decreasing_sequence([[var-5],[var-7],[var-4],[var-4],[var-2],[var-3],[var-4],[var-3],[var-2],[var-2],[var-2],[var-4],[var-5],[var-6],[var-3],[var-2]])).


ctr_key_words(increasing_width_strictly_decreasing_sequence,[]).

ctr_eval(increasing_width_strictly_decreasing_sequence, [checker(increasing_width_strictly_decreasing_sequence_c),
    automaton(increasing_width_strictly_decreasing_sequence_a),
    automaton_with_signature(increasing_width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_strictly_decreasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_strictly_decreasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+2,
        increasing_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
increasing_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        increasing_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
increasing_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).

ctr_automaton_signature(increasing_width_strictly_decreasing_sequence, increasing_width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

increasing_width_strictly_decreasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_strictly_decreasing_sequence_a(Flag,VARIABLES,Default).

increasing_width_strictly_decreasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_strictly_decreasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C + D + 1, 0, F, R])),
        arc(r,LT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #=< C)]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_strictly_decreasing_sequence.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.461: Illustrating the INCREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.462 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_STRICTLY_DECREASING_SEQUENCE.
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Figure 4.462: Automaton for the INCREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint INCREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE(VARIABLES)

Argument VARIABLES : collection(var−dvar)

<+

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection are increasing.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (〈6, 2, 3, 6, 5, 5, 5, 4, 5, 6, 1, 2, 3, 4, 5, 5〉)

Figure 4.463 provides an example where the IN-
CREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE

([6, 2, 3, 6, 5, 5, 5, 4, 5, 6, 1, 2, 3, 4, 5, 5]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_strictly_increasing_sequence,['20141203']).

ctr_origin(increasing_width_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(increasing_width_strictly_increasing_sequence,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_strictly_increasing_sequence,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_strictly_increasing_sequence,increasing_width_strictly_increasing_sequence([[var-6],[var-2],[var-3],[var-6],[var-5],[var-5],[var-5],[var-4],[var-5],[var-6],[var-1],[var-2],[var-3],[var-4],[var-5],[var-5]])).


ctr_key_words(increasing_width_strictly_increasing_sequence,[]).

ctr_eval(increasing_width_strictly_increasing_sequence, [checker(increasing_width_strictly_increasing_sequence_c),
    automaton(increasing_width_strictly_increasing_sequence_a),
    automaton_with_signature(increasing_width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_strictly_increasing_sequence_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_strictly_increasing_sequence_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+2,
        increasing_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).
increasing_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        increasing_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, F, R).

ctr_automaton_signature(increasing_width_strictly_increasing_sequence, increasing_width_strictly_increasing_sequence_a, pair_signature(2,signature)).

increasing_width_strictly_increasing_sequence_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_strictly_increasing_sequence_a(Flag,VARIABLES,Default).

increasing_width_strictly_increasing_sequence_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_strictly_increasing_sequence_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([D + 2, 0, F, R])),
        arc(r,GT,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,EQ,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(r,LT,r,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.463: Illustrating the INCREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figure 4.464 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_STRICTLY_INCREASING_SEQUENCE.
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Figure 4.464: Automaton for the INCREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.38 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



INCREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE 1101



1102 INCREASING_WIDTH_SUMMIT

INCREASING_WIDTH_SUMMIT

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint INCREASING_WIDTH_SUMMIT(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the SUMMIT pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (〈1, 5, 2, 1, 6, 6, 2, 3, 5, 4, 1, 4, 6, 4, 3, 2〉)

Figure 4.465 provides an example where the INCREASING_WIDTH_SUMMIT

([1, 5, 2, 1, 6, 6, 2, 3, 5, 4, 1, 4, 6, 4, 3, 2]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_summit,['20141203']).

ctr_origin(increasing_width_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(increasing_width_summit,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_summit,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_summit,increasing_width_summit([[var-1],[var-5],[var-2],[var-1],[var-6],[var-6],[var-2],[var-3],[var-5],[var-4],[var-1],[var-4],[var-6],[var-4],[var-3],[var-2]])).


ctr_key_words(increasing_width_summit,[]).

ctr_eval(increasing_width_summit, [checker(increasing_width_summit_c),
    automaton(increasing_width_summit_a),
    automaton_with_signature(increasing_width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_summit_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_summit_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_summit_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>=Xj, !,
        increasing_width_summit_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_summit_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        increasing_width_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        increasing_width_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_summit_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        increasing_width_summit_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_summit_c([Xj|Xs], Default, r, C, 0, C, A1000).
increasing_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_summit_c([Xj|Xs], Default, u, C, A1000, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        increasing_width_summit_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_width_summit_c([Xi,Xj|Xs], Default, u, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_summit_c([Xj|Xs], Default, s, C, 0, F, R).

ctr_automaton_signature(increasing_width_summit, increasing_width_summit_a, pair_signature(2,signature)).

increasing_width_summit_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_summit_a(Flag,VARIABLES,Default).

increasing_width_summit_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_summit_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_summit_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,r,([C, D, F, R])),
        arc(r,LT,r,([C, D + 1, F, R])),
        arc(r,GT,t,([D + 1, 0, F, R])),
        arc(r,EQ,u,([C, D + 1, F, R])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,GT,t,([C + D + 1, 0, F, R])),
        arc(t,LT,r,([C, 0, C, R #/\ (F #=< C)])),
        arc(u,EQ,u,([C, D + 1, F, R])),
        arc(u,LT,r,([C, D + 1, F, R])),
        arc(u,GT,s,([C, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.465: Illustrating the INCREASING_WIDTH_SUMMIT constraint of the Exam-
ple slot
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Automaton Figure 4.466 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_SUMMIT.
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Figure 4.466: Automaton for the INCREASING_WIDTH_SUMMIT constraint obtained
by applying decoration Table 3.38 to the seed transducer of the SUMMIT pattern (tran-
sition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_VALLEY

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint INCREASING_WIDTH_VALLEY(VARIABLES)

Argument VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the VALLEY pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈7, 2, 2, 6, 3, 4, 5, 6, 6, 4, 4, 6, 7, 3, 3, 1〉)

Figure 4.467 provides an example where the INCREASING_WIDTH_VALLEY

([7, 2, 2, 6, 3, 4, 5, 6, 6, 4, 4, 6, 7, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_valley,['20141203']).

ctr_origin(increasing_width_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(increasing_width_valley,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_valley,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_valley,increasing_width_valley([[var-7],[var-2],[var-2],[var-6],[var-3],[var-4],[var-5],[var-6],[var-6],[var-4],[var-4],[var-6],[var-7],[var-3],[var-3],[var-1]])).


ctr_key_words(increasing_width_valley,[]).

ctr_eval(increasing_width_valley, [checker(increasing_width_valley_c),
    automaton(increasing_width_valley_a),
    automaton_with_signature(increasing_width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_valley_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_valley_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_valley_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_valley_c([Xj|Xs], Default, r, C, D, F, R).
increasing_width_valley_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=<Xj, !,
        increasing_width_valley_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi>=Xj, !,
        A1000 is D+1,
        increasing_width_valley_c([Xj|Xs], Default, r, C, A1000, F, R).
increasing_width_valley_c([Xi,Xj|Xs], Default, r, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        increasing_width_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).
increasing_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_valley_c([Xj|Xs], Default, r, C, 0, C, A1000).
increasing_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        increasing_width_valley_c([Xj|Xs], Default, t, C, A1000, F, R).
increasing_width_valley_c([Xi,Xj|Xs], Default, t, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        increasing_width_valley_c([Xj|Xs], Default, t, A1000, 0, F, R).

ctr_automaton_signature(increasing_width_valley, increasing_width_valley_a, pair_signature(2,signature)).

increasing_width_valley_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_valley_a(Flag,VARIABLES,Default).

increasing_width_valley_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_valley_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_valley_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, F, R])),
        arc(s,LT,s,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(r,GT,r,([C, D + 1, F, R])),
        arc(r,EQ,r,([C, D + 1, F, R])),
        arc(r,LT,t,([D + 1, 0, F, R])),
        arc(t,GT,r,([C, 0, C, R #/\ (F #=< C)])),
        arc(t,EQ,t,([C, D + 1, F, R])),
        arc(t,LT,t,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.



increasing_width_valley.pl


Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.467: Illustrating the INCREASING_WIDTH_VALLEY constraint of the Exam-
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Automaton Figure 4.468 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_VALLEY.

≤ s





C ← −∞
D ← 0
F ← −∞
R← 1





≥ r ≤ t

R ∧ (F ≤ C)>

≤

≥
{D ← D + 1}

<{
C ← D + 1
D ← 0

}

>



D ← 0
F ← C
R← R ∧ (F ≤ C)





=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

Figure 4.468: Automaton for the INCREASING_WIDTH_VALLEY constraint obtained
by applying decoration Table 3.38 to the seed transducer of the VALLEY pattern


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INCREASING_WIDTH_ZIGZAG

CONDITION FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint INCREASING_WIDTH_ZIGZAG(VARIABLES)

Argument VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restriction required(VARIABLES, var)

Purpose

Succeeds if the values denoting the width of each occurrence of the ZIGZAG pattern in
the time-series given by the VARIABLES collection are increasing.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (〈7, 7, 2, 5, 3, 4, 6, 3, 6, 1, 1, 5, 4, 7, 5, 6〉)

Figure 4.469 provides an example where the INCREASING_WIDTH_ZIGZAG

([7, 7, 2, 5, 3, 4, 6, 3, 6, 1, 1, 5, 4, 7, 5, 6]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Argument
Argument of the constraint and its corresponding type.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(increasing_width_zigzag,['20141203']).

ctr_origin(increasing_width_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(increasing_width_zigzag,
               ['VARIABLES'-collection(var-dvar)]).

ctr_restrictions(increasing_width_zigzag,
                  [required('VARIABLES',var)]).

ctr_typical(increasing_width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(increasing_width_zigzag,increasing_width_zigzag([[var-7],[var-7],[var-2],[var-5],[var-3],[var-4],[var-6],[var-3],[var-6],[var-1],[var-1],[var-5],[var-4],[var-7],[var-5],[var-6]])).


ctr_key_words(increasing_width_zigzag,[]).

ctr_eval(increasing_width_zigzag, [checker(increasing_width_zigzag_c),
    automaton(increasing_width_zigzag_a),
    automaton_with_signature(increasing_width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

increasing_width_zigzag_c(VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=na,
        increasing_width_zigzag_c(VARS, Default, s, -1000000, 0, -1000000, 1).

increasing_width_zigzag_c([_], Default, _, CLast, DLast, FLast, RLast) :- !,
        FLast=<CLast,
        1 is RLast.
increasing_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        increasing_width_zigzag_c([Xj|Xs], Default, b, C, A1000, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, a, C, D, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, d, C, 0, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        increasing_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        increasing_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, F, R) :-
        Xi<Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_zigzag_c([Xj|Xs], Default, a, C, 0, C, A1000).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi>Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, d, C, D, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, s, C, D, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is D+1,
        increasing_width_zigzag_c([Xj|Xs], Default, e, C, A1000, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi>Xj, !,
        A1000 is D+1,
        increasing_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi=:=Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, s, C, 0, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, F, R) :-
        Xi<Xj, !,
        increasing_width_zigzag_c([Xj|Xs], Default, a, C, 0, F, R).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi>Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_zigzag_c([Xj|Xs], Default, d, C, 0, C, A1000).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi=:=Xj, !,
        (   F=<C ->
            A1000=R
        ;   A1000=0
        ),
        increasing_width_zigzag_c([Xj|Xs], Default, s, C, 0, C, A1000).
increasing_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, F, R) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        increasing_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, F, R).

ctr_automaton_signature(increasing_width_zigzag, increasing_width_zigzag_a, pair_signature(2,signature)).

increasing_width_zigzag_a(Flag,VARIABLES):-
        Default = na,
        increasing_width_zigzag_a(Flag,VARIABLES,Default).

increasing_width_zigzag_a(Flag,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        increasing_width_zigzag_a_s(Flag,VARIABLES,Default,Signature).

increasing_width_zigzag_a_s(Flag,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, F, R])),
        arc(s,EQ,s,([C, D, F, R])),
        arc(s,LT,a,([C, D, F, R])),
        arc(a,GT,b,([C, D + 1, F, R])),
        arc(a,EQ,s,([C, D, F, R])),
        arc(a,LT,a,([C, D, F, R])),
        arc(b,GT,d,([C, 0, F, R])),
        arc(b,EQ,s,([C, 0, F, R])),
        arc(b,LT,c,([D + 1, 0, F, R])),
        arc(c,GT,f,([C + D + 1, 0, F, R])),
        arc(c,EQ,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(c,LT,a,([C, 0, C, R #/\ (F #=< C)])),
        arc(d,GT,d,([C, D, F, R])),
        arc(d,EQ,s,([C, D, F, R])),
        arc(d,LT,e,([C, D + 1, F, R])),
        arc(e,GT,f,([D + 1, 0, F, R])),
        arc(e,EQ,s,([C, 0, F, R])),
        arc(e,LT,a,([C, 0, F, R])),
        arc(f,GT,d,([C, 0, C, R #/\ (F #=< C)])),
        arc(f,EQ,s,([C, 0, C, R #/\ (F #=< C)])),
        arc(f,LT,c,([C + D + 1, 0, F, R]))],
        [C,D,F,R], [-1000000,0,-1000000,1], [CLast,DLast,FLast,RLast]),
        (1 #= RLast #/\ (FLast #=< CLast)) #<=> Flag.
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Restriction
Additional condition refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.469: Illustrating the INCREASING_WIDTH_ZIGZAG constraint of the Exam-
ple slot
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Automaton Figure 4.470 depicts the automaton associated with the constraint INCREAS-
ING_WIDTH_ZIGZAG.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.470: Automaton for the INCREASING_WIDTH_ZIGZAG constraint obtained
by applying decoration Table 3.38 to the seed transducer of the ZIGZAG pattern; (1)
missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from
b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f to s
the register F is reset to C, and the register R is updated wrt C and F
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INDEX_BUMP_ON_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint INDEX_BUMP_ON_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> > < > >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
BUMP_ON_DECREASING_SEQUENCE is identified then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of BUMP_ON_DECREASING_SEQUENCE.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.471 provides an example where the IN-
DEX_BUMP_ON_DECREASING_SEQUENCE ([7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_bump_on_decreasing_sequence,['20141203']).

ctr_origin(index_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(index_bump_on_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_bump_on_decreasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_bump_on_decreasing_sequence, []).

ctr_functional_dependency(index_bump_on_decreasing_sequence, 2, [1,3]).

ctr_typical(index_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).




ctr_key_words(index_bump_on_decreasing_sequence,[]).

ctr_eval(index_bump_on_decreasing_sequence, [checker(index_bump_on_decreasing_sequence_c),
    automaton(index_bump_on_decreasing_sequence_a),
    automaton_with_signature(index_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_bump_on_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_bump_on_decreasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

index_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_bump_on_decreasing_sequence, index_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

index_bump_on_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_bump_on_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_bump_on_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,LT,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(u,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(u,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(u,GT,v,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(v,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(v,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(v,GT,t,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.471: Illustrating the INDEX_BUMP_ON_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_DECREASING

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint INDEX_DECREASING(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of DECREASING is iden-
tified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the
feature value of the corresponding occurrence of DECREASING.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.472 provides an example where the INDEX_DECREASING

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 1, 0, 0, 0, 0, 1, 0, 1, 1, 0, 0, 0, 1, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_decreasing,['20141203']).

ctr_origin(index_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(index_decreasing,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_decreasing, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_decreasing, []).

ctr_functional_dependency(index_decreasing, 2, [1,3]).

ctr_typical(index_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(index_decreasing,[]).

ctr_eval(index_decreasing, [checker(index_decreasing_c),
    automaton(index_decreasing_a),
    automaton_with_signature(index_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_decreasing_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_decreasing_c(VARS, Default, s, 0, 0, Fs, Es).

index_decreasing_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_decreasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_decreasing_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_decreasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_decreasing_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_decreasing, index_decreasing_a, pair_signature(2,signature)).

index_decreasing_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_decreasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_decreasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.472: Illustrating the INDEX_DECREASING constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint INDEX_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (> | =)∗ > |
>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of DECREASING_SEQUENCE.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.473 provides an example where the INDEX_DECREASING_SEQUENCE

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_decreasing_sequence,['20141203']).

ctr_origin(index_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(index_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_decreasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_decreasing_sequence, []).

ctr_functional_dependency(index_decreasing_sequence, 2, [1,3]).

ctr_typical(index_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(index_decreasing_sequence,[]).

ctr_eval(index_decreasing_sequence, [checker(index_decreasing_sequence_c),
    automaton(index_decreasing_sequence_a),
    automaton_with_signature(index_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_decreasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

index_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        index_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_decreasing_sequence, index_decreasing_sequence_a, pair_signature(2,signature)).

index_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.473: Illustrating the INDEX_DECREASING_SEQUENCE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1126 INDEX_DECREASING_TERRACE

INDEX_DECREASING_TERRACE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint INDEX_DECREASING_TERRACE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>=+>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_TERRACE is identified then FEATURES[i] is the default value DEFAULT; otherwise
FEATURES[i] gives the feature value of the corresponding occurrence of DECREAS-
ING_TERRACE.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.474 provides an example where the INDEX_DECREASING_TERRACE

([6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_decreasing_terrace,['20141203']).

ctr_origin(index_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(index_decreasing_terrace,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_decreasing_terrace, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_decreasing_terrace, []).

ctr_functional_dependency(index_decreasing_terrace, 2, [1,3]).

ctr_typical(index_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).




ctr_key_words(index_decreasing_terrace,[]).

ctr_eval(index_decreasing_terrace, [checker(index_decreasing_terrace_c),
    automaton(index_decreasing_terrace_a),
    automaton_with_signature(index_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_decreasing_terrace_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_decreasing_terrace_c(VARS, Default, s, 0, 0, Fs, Es).

index_decreasing_terrace_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_decreasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_decreasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_decreasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_decreasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
index_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_decreasing_terrace, index_decreasing_terrace_a, pair_signature(2,signature)).

index_decreasing_terrace_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_decreasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_decreasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,GT,r,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.474: Illustrating the INDEX_DECREASING_TERRACE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_DIP_ON_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint INDEX_DIP_ON_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< < > < <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
DIP_ON_INCREASING_SEQUENCE is identified then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of DIP_ON_INCREASING_SEQUENCE.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.475 provides an example where the INDEX_DIP_ON_INCREASING_SEQUENCE

([1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_dip_on_increasing_sequence,['20141203']).

ctr_origin(index_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(index_dip_on_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_dip_on_increasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_dip_on_increasing_sequence, []).

ctr_functional_dependency(index_dip_on_increasing_sequence, 2, [1,3]).

ctr_typical(index_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).




ctr_key_words(index_dip_on_increasing_sequence,[]).

ctr_eval(index_dip_on_increasing_sequence, [checker(index_dip_on_increasing_sequence_c),
    automaton(index_dip_on_increasing_sequence_a),
    automaton_with_signature(index_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_dip_on_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_dip_on_increasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

index_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_dip_on_increasing_sequence, index_dip_on_increasing_sequence_a, pair_signature(2,signature)).

index_dip_on_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_dip_on_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_dip_on_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(u,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(u,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(u,LT,v,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(v,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(v,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(v,LT,t,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.475: Illustrating the INDEX_DIP_ON_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1134 INDEX_GORGE

INDEX_GORGE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint INDEX_GORGE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of GORGE is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of GORGE.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.476 provides an example where the INDEX_GORGE

([1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_gorge,['20141203']).

ctr_origin(index_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(index_gorge,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_gorge, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_gorge, []).

ctr_functional_dependency(index_gorge, 2, [1,3]).

ctr_typical(index_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(index_gorge,[]).

ctr_eval(index_gorge, [checker(index_gorge_c),
    automaton(index_gorge_a),
    automaton_with_signature(index_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_gorge_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_gorge_c(VARS, Default, s, 0, 0, Fs, Es).

index_gorge_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_gorge_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_gorge_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_gorge_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_gorge_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_gorge_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_gorge_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_gorge_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_gorge_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        index_gorge_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_gorge_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_gorge_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
index_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_gorge_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_gorge, index_gorge_a, pair_signature(2,signature)).

index_gorge_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_gorge_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_gorge_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(r,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(u,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(u,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(u,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.476: Illustrating the INDEX_GORGE constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_INCREASING

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint INDEX_INCREASING(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of INCREASING is iden-
tified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the
feature value of the corresponding occurrence of INCREASING.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.477 provides an example where the INDEX_INCREASING

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 1, 0, 0, 0, 0, 1, 0, 1, 1, 0, 0, 0, 1, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_increasing,['20141203']).

ctr_origin(index_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(index_increasing,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_increasing, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_increasing, []).

ctr_functional_dependency(index_increasing, 2, [1,3]).

ctr_typical(index_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(index_increasing,[]).

ctr_eval(index_increasing, [checker(index_increasing_c),
    automaton(index_increasing_a),
    automaton_with_signature(index_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_increasing_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_increasing_c(VARS, Default, s, 0, 0, Fs, Es).

index_increasing_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_increasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_increasing_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_increasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_increasing_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_increasing, index_increasing_a, pair_signature(2,signature)).

index_increasing_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_increasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_increasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.477: Illustrating the INDEX_INCREASING constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1142 INDEX_INCREASING_SEQUENCE

INDEX_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint INDEX_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ < |
<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INCREASING_SEQUENCE.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.478 provides an example where the INDEX_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_increasing_sequence,['20141203']).

ctr_origin(index_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(index_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_increasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_increasing_sequence, []).

ctr_functional_dependency(index_increasing_sequence, 2, [1,3]).

ctr_typical(index_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(index_increasing_sequence,[]).

ctr_eval(index_increasing_sequence, [checker(index_increasing_sequence_c),
    automaton(index_increasing_sequence_a),
    automaton_with_signature(index_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_increasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

index_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        index_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
index_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_increasing_sequence, index_increasing_sequence_a, pair_signature(2,signature)).

index_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.478: Illustrating the INDEX_INCREASING_SEQUENCE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_INCREASING_TERRACE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint INDEX_INCREASING_TERRACE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<=+<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_TERRACE is identified then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of INCREAS-
ING_TERRACE.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.479 provides an example where the INDEX_INCREASING_TERRACE

([1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_increasing_terrace,['20141203']).

ctr_origin(index_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(index_increasing_terrace,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_increasing_terrace, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_increasing_terrace, []).

ctr_functional_dependency(index_increasing_terrace, 2, [1,3]).

ctr_typical(index_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).




ctr_key_words(index_increasing_terrace,[]).

ctr_eval(index_increasing_terrace, [checker(index_increasing_terrace_c),
    automaton(index_increasing_terrace_a),
    automaton_with_signature(index_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_increasing_terrace_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_increasing_terrace_c(VARS, Default, s, 0, 0, Fs, Es).

index_increasing_terrace_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_increasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_increasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_increasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_increasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_increasing_terrace_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
index_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_increasing_terrace_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_increasing_terrace, index_increasing_terrace_a, pair_signature(2,signature)).

index_increasing_terrace_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_increasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_increasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,r,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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ple slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1150 INDEX_INFLEXION

INDEX_INFLEXION

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint INDEX_INFLEXION(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of INFLEXION is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INFLEXION.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.480 provides an example where the INDEX_INFLEXION

([1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 1, 0, 0, 1, 1, 1, 1, 1, 1, 0, 1, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_inflexion,['20141203']).

ctr_origin(index_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(index_inflexion,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_inflexion, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_inflexion, []).

ctr_functional_dependency(index_inflexion, 2, [1,3]).

ctr_typical(index_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(index_inflexion,[]).

ctr_eval(index_inflexion, [checker(index_inflexion_c),
    automaton(index_inflexion_a),
    automaton_with_signature(index_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_inflexion_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_inflexion_c(VARS, Default, s, 0, 0, Fs, Es).

index_inflexion_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        index_inflexion_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_inflexion_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
index_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_inflexion_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_inflexion_c([Xj|Xs], Default, t, C, 0, [Fj|Fs], [Ej|Es]).
index_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_inflexion_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
index_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_inflexion_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_inflexion_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_inflexion, index_inflexion_a, pair_signature(2,signature)).

index_inflexion_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,r,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.480: Illustrating the INDEX_INFLEXION constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_PEAK

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint INDEX_PEAK(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (= | <)∗ (> | =)∗ >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PEAK is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of PEAK.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.481 provides an example where the INDEX_PEAK

([7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_peak,['20141203']).

ctr_origin(index_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(index_peak,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_peak, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_peak, []).

ctr_functional_dependency(index_peak, 2, [1,3]).

ctr_typical(index_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(index_peak,[]).

ctr_eval(index_peak, [checker(index_peak_c),
    automaton(index_peak_a),
    automaton_with_signature(index_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_peak_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_peak_c(VARS, Default, s, 0, 0, Fs, Es).

index_peak_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_peak_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_peak_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_peak_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_peak_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_peak_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_peak_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_peak_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_peak_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
index_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_peak_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_peak_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        index_peak_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_peak, index_peak_a, pair_signature(2,signature)).

index_peak_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_peak_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_peak_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.481: Illustrating the INDEX_PEAK constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_PLAIN

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint INDEX_PLAIN(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>=∗<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PLAIN is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of PLAIN.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.482 provides an example where the INDEX_PLAIN

([2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_plain,['20141203']).

ctr_origin(index_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(index_plain,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_plain, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_plain, []).

ctr_functional_dependency(index_plain, 2, [1,3]).

ctr_typical(index_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(index_plain,[]).

ctr_eval(index_plain, [checker(index_plain_c),
    automaton(index_plain_a),
    automaton_with_signature(index_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_plain_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_plain_c(VARS, Default, s, 0, 0, Fs, Es).

index_plain_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_plain_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
index_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_plain, index_plain_a, pair_signature(2,signature)).

index_plain_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,LT,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.482: Illustrating the INDEX_PLAIN constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1162 INDEX_PLATEAU

INDEX_PLATEAU

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint INDEX_PLATEAU(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<=∗>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PLATEAU is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of PLATEAU.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.483 provides an example where the INDEX_PLATEAU

([7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5], [0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_plateau,['20141203']).

ctr_origin(index_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(index_plateau,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_plateau, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_plateau, []).

ctr_functional_dependency(index_plateau, 2, [1,3]).

ctr_typical(index_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(index_plateau,[]).

ctr_eval(index_plateau, [checker(index_plateau_c),
    automaton(index_plateau_a),
    automaton_with_signature(index_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_plateau_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_plateau_c(VARS, Default, s, 0, 0, Fs, Es).

index_plateau_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_plateau_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
index_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_plateau, index_plateau_a, pair_signature(2,signature)).

index_plateau_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,GT,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,GT,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.483: Illustrating the INDEX_PLATEAU constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_PROPER_PLAIN

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint INDEX_PROPER_PLAIN(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> =+ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PROPER_PLAIN is
identified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives
the feature value of the corresponding occurrence of PROPER_PLAIN.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.484 provides an example where the INDEX_PROPER_PLAIN

([2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_proper_plain,['20141203']).

ctr_origin(index_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(index_proper_plain,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_proper_plain, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_proper_plain, []).

ctr_functional_dependency(index_proper_plain, 2, [1,3]).

ctr_typical(index_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(index_proper_plain,[]).

ctr_eval(index_proper_plain, [checker(index_proper_plain_c),
    automaton(index_proper_plain_a),
    automaton_with_signature(index_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_proper_plain_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_proper_plain_c(VARS, Default, s, 0, 0, Fs, Es).

index_proper_plain_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_proper_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_proper_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plain_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
index_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_proper_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_proper_plain, index_proper_plain_a, pair_signature(2,signature)).

index_proper_plain_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_proper_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_proper_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



INDEX_PROPER_PLAIN 1167

< > = < > < > = < < > > = = <

1

proper

plain 1

1

proper

plain 2

1
feature values
(ONE)

proper

plain 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

2

3

4

5

6

7

VARIABLES

va
lu

es

2

7

5 5

6

3

7

4 4

5

6

5

3 3 3

5

0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 0 FEATURES

Figure 4.484: Illustrating the INDEX_PROPER_PLAIN constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1170 INDEX_PROPER_PLATEAU

INDEX_PROPER_PLATEAU

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint INDEX_PROPER_PLATEAU(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< =+ >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PROPER_PLATEAU is
identified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives
the feature value of the corresponding occurrence of PROPER_PLATEAU.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.485 provides an example where the INDEX_PROPER_PLATEAU

([7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_proper_plateau,['20141203']).

ctr_origin(index_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(index_proper_plateau,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_proper_plateau, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_proper_plateau, []).

ctr_functional_dependency(index_proper_plateau, 2, [1,3]).

ctr_typical(index_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(index_proper_plateau,[]).

ctr_eval(index_proper_plateau, [checker(index_proper_plateau_c),
    automaton(index_proper_plateau_a),
    automaton_with_signature(index_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_proper_plateau_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_proper_plateau_c(VARS, Default, s, 0, 0, Fs, Es).

index_proper_plateau_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_proper_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_proper_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_proper_plateau_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
index_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_proper_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_proper_plateau, index_proper_plateau_a, pair_signature(2,signature)).

index_proper_plateau_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_proper_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_proper_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.485: Illustrating the INDEX_PROPER_PLATEAU constraint of the Example
slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1174 INDEX_STEADY

INDEX_STEADY

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint INDEX_STEADY(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

=

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of STEADY is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of STEADY.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.486 provides an example where the INDEX_STEADY

([1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6], [1, 0, 0, 1, 0, 1, 1, 0, 0, 1, 1, 0, 0, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_steady,['20141203']).

ctr_origin(index_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(index_steady,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_steady, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_steady, []).

ctr_functional_dependency(index_steady, 2, [1,3]).

ctr_typical(index_steady,[size('VARIABLES')>1]).




ctr_key_words(index_steady,[]).

ctr_eval(index_steady, [checker(index_steady_c),
    automaton(index_steady_a),
    automaton_with_signature(index_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_steady_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_steady_c(VARS, Default, s, 0, 0, Fs, Es).

index_steady_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_steady_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=Default, !,
        index_steady_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_steady_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi is max(D,1),
        Ei=Default, !,
        index_steady_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_steady, index_steady_a, pair_signature(2,signature)).

index_steady_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_steady_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_steady_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= max(D, 1) #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.486: Illustrating the INDEX_STEADY constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_STEADY_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint INDEX_STEADY_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

=+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of STEADY_SEQUENCE is
identified (even if this occurrence of pattern is not complete) then FEATURES[i] is the de-
fault value DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding
occurrence of STEADY_SEQUENCE.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.487 provides an example where the INDEX_STEADY_SEQUENCE

([3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 1, 0, 0, 1, 0, 0, 0, 1, 0, 1, 0, 0, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_steady_sequence,['20141203']).

ctr_origin(index_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(index_steady_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_steady_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_steady_sequence, []).

ctr_functional_dependency(index_steady_sequence, 2, [1,3]).

ctr_typical(index_steady_sequence,[size('VARIABLES')>1]).




ctr_key_words(index_steady_sequence,[]).

ctr_eval(index_steady_sequence, [checker(index_steady_sequence_c),
    automaton(index_steady_sequence_a),
    automaton_with_signature(index_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_steady_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_steady_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

index_steady_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=Default, !,
        index_steady_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
index_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=C, !,
        index_steady_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
index_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_steady_sequence, index_steady_sequence_a, pair_signature(2,signature)).

index_steady_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_steady_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_steady_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,r,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



INDEX_STEADY_SEQUENCE 1179

> = < < = = < > = < = > > > =

1

sequence 1

steady

1

sequence 2

steady

1

sequence 3

steady

1

sequence 4

steady

1
feature values
(ONE)

sequence 5

steady

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

3

1 1

4

5 5 5

6

2 2

4 4

3

2

1 1

0 1 0 0 1 0 0 0 1 0 1 0 0 0 1 0 FEATURES

Figure 4.487: Illustrating the INDEX_STEADY_SEQUENCE constraint of the Example
slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_STRICTLY_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint INDEX_STRICTLY_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence
of STRICTLY_DECREASING_SEQUENCE is identified (even if this occurrence of
pattern is not complete) then FEATURES[i] is the default value DEFAULT; oth-
erwise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_DECREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.488 provides an example where the IN-
DEX_STRICTLY_DECREASING_SEQUENCE ([4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_strictly_decreasing_sequence,['20141203']).

ctr_origin(index_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(index_strictly_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_strictly_decreasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_strictly_decreasing_sequence, []).

ctr_functional_dependency(index_strictly_decreasing_sequence, 2, [1,3]).

ctr_typical(index_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(index_strictly_decreasing_sequence,[]).

ctr_eval(index_strictly_decreasing_sequence, [checker(index_strictly_decreasing_sequence_c),
    automaton(index_strictly_decreasing_sequence_a),
    automaton_with_signature(index_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_strictly_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_strictly_decreasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

index_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
index_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
index_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=C, !,
        index_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_strictly_decreasing_sequence, index_strictly_decreasing_sequence_a, pair_signature(2,signature)).

index_strictly_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.488: Illustrating the INDEX_STRICTLY_DECREASING_SEQUENCE constraint
of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_STRICTLY_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint INDEX_STRICTLY_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
STRICTLY_INCREASING_SEQUENCE is identified (even if this occurrence of pat-
tern is not complete) then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_INCREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.489 provides an example where the INDEX_STRICTLY_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_strictly_increasing_sequence,['20141203']).

ctr_origin(index_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(index_strictly_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_strictly_increasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_strictly_increasing_sequence, []).

ctr_functional_dependency(index_strictly_increasing_sequence, 2, [1,3]).

ctr_typical(index_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(index_strictly_increasing_sequence,[]).

ctr_eval(index_strictly_increasing_sequence, [checker(index_strictly_increasing_sequence_c),
    automaton(index_strictly_increasing_sequence_a),
    automaton_with_signature(index_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_strictly_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_strictly_increasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

index_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
index_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=C, !,
        index_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
index_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_strictly_increasing_sequence, index_strictly_increasing_sequence_a, pair_signature(2,signature)).

index_strictly_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.489: Illustrating the INDEX_STRICTLY_INCREASING_SEQUENCE constraint
of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_SUMMIT

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint INDEX_SUMMIT(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of SUMMIT is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of SUMMIT.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.490 provides an example where the INDEX_SUMMIT

([7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_summit,['20141203']).

ctr_origin(index_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(index_summit,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_summit, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_summit, []).

ctr_functional_dependency(index_summit, 2, [1,3]).

ctr_typical(index_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(index_summit,[]).

ctr_eval(index_summit, [checker(index_summit_c),
    automaton(index_summit_a),
    automaton_with_signature(index_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_summit_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_summit_c(VARS, Default, s, 0, 0, Fs, Es).

index_summit_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_summit_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        index_summit_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_summit_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_summit_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_summit_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_summit_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_summit_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_summit_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        index_summit_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_summit_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_summit_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
index_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_summit_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_summit, index_summit_a, pair_signature(2,signature)).

index_summit_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_summit_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_summit_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(r,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(u,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(u,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(u,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.490: Illustrating the INDEX_SUMMIT constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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INDEX_VALLEY

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint INDEX_VALLEY(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (= | >)∗(< | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of VALLEY is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of VALLEY.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.491 provides an example where the INDEX_VALLEY

([1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_valley,['20141203']).

ctr_origin(index_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(index_valley,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_valley, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_valley, []).

ctr_functional_dependency(index_valley, 2, [1,3]).

ctr_typical(index_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(index_valley,[]).

ctr_eval(index_valley, [checker(index_valley_c),
    automaton(index_valley_a),
    automaton_with_signature(index_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_valley_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_valley_c(VARS, Default, s, 0, 0, Fs, Es).

index_valley_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_valley_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_valley_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
index_valley_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        index_valley_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_valley_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_valley_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
index_valley_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_valley_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
index_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        index_valley_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
index_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_valley_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
index_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_valley_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_valley, index_valley_a, pair_signature(2,signature)).

index_valley_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_valley_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_valley_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(r,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.491: Illustrating the INDEX_VALLEY constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



INDEX_VALLEY 1197



1198 INDEX_ZIGZAG

INDEX_ZIGZAG

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint INDEX_ZIGZAG(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ 1
DEFAULT = 0

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of ZIGZAG is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of ZIGZAG.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
The feature ONE, called INDEX in the name of the constraint returns 1.

Example Figure 4.492 provides an example where the INDEX_ZIGZAG

([4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(index_zigzag,['20141203']).

ctr_origin(index_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(index_zigzag,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(index_zigzag, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),'FEATURES'^var >= 0,'FEATURES'^var =< 1,'DEFAULT'=0]).

ctr_pure_functional_dependency(index_zigzag, []).

ctr_functional_dependency(index_zigzag, 2, [1,3]).

ctr_typical(index_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(index_zigzag,[]).

ctr_eval(index_zigzag, [checker(index_zigzag_c),
    automaton(index_zigzag_a),
    automaton_with_signature(index_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

index_zigzag_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        index_zigzag_c(VARS, Default, s, 0, 0, Fs, Es).

index_zigzag_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
index_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_zigzag_c([Xj|Xs], Default, b, C, A1000, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, d, C, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_zigzag_c([Xj|Xs], Default, c, A1000, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_zigzag_c([Xj|Xs], Default, f, A1000, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        index_zigzag_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        index_zigzag_c([Xj|Xs], Default, a, Default, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_zigzag_c([Xj|Xs], Default, e, C, A1000, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,1),
        index_zigzag_c([Xj|Xs], Default, f, A1000, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        index_zigzag_c([Xj|Xs], Default, a, C, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        index_zigzag_c([Xj|Xs], Default, d, Default, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        index_zigzag_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
index_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,1)),
        index_zigzag_c([Xj|Xs], Default, c, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(index_zigzag, index_zigzag_a, pair_signature(2,signature)).

index_zigzag_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        index_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

index_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, one, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,GT,b,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(a,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(b,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(b,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(b,LT,c,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(c,GT,f,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0])),
        arc(c,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(c,LT,a,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(d,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,LT,e,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, 1)])),
        arc(e,GT,f,(Fi #= Ei #/\ Ei #= Ej -> [max(D, 1), 0])),
        arc(e,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(e,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(f,GT,d,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(f,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(f,LT,c,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, 1)), 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



index_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.492: Illustrating the INDEX_ZIGZAG constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_BUMP_ON_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint MAX_BUMP_ON_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> > < > >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 5 ∨ rv ≤ 2⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 2
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 2 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
BUMP_ON_DECREASING_SEQUENCE is identified then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of BUMP_ON_DECREASING_SEQUENCE.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example Figure 4.493 provides an example where the MAX_BUMP_ON_DECREASING_SEQUENCE

([7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 6, 0, 0, 0, 0, 0, 0, 0, 0, 5, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(max_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_bump_on_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_bump_on_decreasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<5#\/rv=<2#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+2,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+2#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_bump_on_decreasing_sequence, []).

ctr_functional_dependency(max_bump_on_decreasing_sequence, 2, [1,3]).

ctr_typical(max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).




ctr_key_words(max_bump_on_decreasing_sequence,[]).

ctr_eval(max_bump_on_decreasing_sequence, [checker(max_bump_on_decreasing_sequence_c),
    automaton(max_bump_on_decreasing_sequence_a),
    automaton_with_signature(max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_bump_on_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_bump_on_decreasing_sequence_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).
max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,Xi),
        Ei=Default, !,
        max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_bump_on_decreasing_sequence, max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

max_bump_on_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_bump_on_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_bump_on_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,LT,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(u,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(u,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(u,GT,v,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(v,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(v,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(v,GT,t,(Fi #= max(D, Xi) #/\ Ei #= Default -> [C, -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.493: Illustrating the MAX_BUMP_ON_DECREASING_SEQUENCE constraint
of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_DECREASING

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MAX_DECREASING(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of DECREASING is iden-
tified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the
feature value of the corresponding occurrence of DECREASING.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example Figure 4.494 provides an example where the MAX_DECREASING

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 4, 0, 0, 0, 0, 6, 0, 4, 3, 0, 0, 0, 6, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_decreasing,['20141203']).

ctr_origin(max_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(max_decreasing,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_decreasing,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_decreasing, []).

ctr_functional_dependency(max_decreasing, 2, [1,3]).

ctr_typical(max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(max_decreasing,[]).

ctr_eval(max_decreasing, [checker(max_decreasing_c),
    automaton(max_decreasing_a),
    automaton_with_signature(max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_decreasing_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_decreasing_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_decreasing_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(max(D,Xi),Xj),
        Ei=Default, !,
        max_decreasing_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).
max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        max_decreasing_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_decreasing, max_decreasing_a, pair_signature(2,signature)).

max_decreasing_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_decreasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_decreasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= max(max(D, Xi), Xj) #/\ Ei #= Default -> [C, -1000000])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.494: Illustrating the MAX_DECREASING constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1210 MAX_DECREASING_SEQUENCE

MAX_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MAX_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (> | =)∗ > |
>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of DECREASING_SEQUENCE.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example Figure 4.495 provides an example where the MAX_DECREASING_SEQUENCE

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 4, 0, 0, 0, 0, 6, 0, 0, 0, 0, 0, 0, 6, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_decreasing_sequence,['20141203']).

ctr_origin(max_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_decreasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_decreasing_sequence, []).

ctr_functional_dependency(max_decreasing_sequence, 2, [1,3]).

ctr_typical(max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(max_decreasing_sequence,[]).

ctr_eval(max_decreasing_sequence, [checker(max_decreasing_sequence_c),
    automaton(max_decreasing_sequence_a),
    automaton_with_signature(max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_decreasing_sequence_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(max(D,Xi),Xj),
        max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,Xj)),
        max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xj),
        max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_decreasing_sequence, max_decreasing_sequence_a, pair_signature(2,signature)).

max_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(max(D, Xi), Xj), -1000000])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, Xj)), -1000000])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xj)])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.495: Illustrating the MAX_DECREASING_SEQUENCE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1214 MAX_DIP_ON_INCREASING_SEQUENCE

MAX_DIP_ON_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint MAX_DIP_ON_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< < > < <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 5 ∨ rv ≤ 2⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 2
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 2 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
DIP_ON_INCREASING_SEQUENCE is identified then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of DIP_ON_INCREASING_SEQUENCE.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example Figure 4.496 provides an example where the MAX_DIP_ON_INCREASING_SEQUENCE

([1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 5, 0, 0, 0, 0, 0, 0, 0, 0, 6, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_dip_on_increasing_sequence,['20141203']).

ctr_origin(max_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_dip_on_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_dip_on_increasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<5#\/rv=<2#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+2,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+2#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_dip_on_increasing_sequence, []).

ctr_functional_dependency(max_dip_on_increasing_sequence, 2, [1,3]).

ctr_typical(max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).




ctr_key_words(max_dip_on_increasing_sequence,[]).

ctr_eval(max_dip_on_increasing_sequence, [checker(max_dip_on_increasing_sequence_c),
    automaton(max_dip_on_increasing_sequence_a),
    automaton_with_signature(max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_dip_on_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_dip_on_increasing_sequence_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).
max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,Xi),
        Ei=Default, !,
        max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_dip_on_increasing_sequence, max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

max_dip_on_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_dip_on_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_dip_on_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(u,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(u,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(u,LT,v,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(v,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(v,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(v,LT,t,(Fi #= max(D, Xi) #/\ Ei #= Default -> [C, -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.496: Illustrating the MAX_DIP_ON_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_HEIGHT_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint MAX_HEIGHT_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

3 − 1

VALUE ≤ 2

Purpose

VALUE is the maximum of all minimum values in each occurrence of the DECREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (4, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.497 provides an example where the MAX_HEIGHT_DECREASING_TERRACE

(4, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_height_decreasing_terrace,['20141203']).

ctr_origin(max_height_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(max_height_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_height_decreasing_terrace, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_height_decreasing_terrace, []).

ctr_functional_dependency(max_height_decreasing_terrace, 1, [2]).

ctr_typical(max_height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(max_height_decreasing_terrace,max_height_decreasing_terrace(4,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(max_height_decreasing_terrace,[]).

ctr_eval(max_height_decreasing_terrace, [checker(max_height_decreasing_terrace_c1),
    checker(max_height_decreasing_terrace_c),
    automaton(max_height_decreasing_terrace_a1),
    automaton(max_height_decreasing_terrace_a),
    automaton_with_signature(max_height_decreasing_terrace_a1_s),
    automaton_with_signature(max_height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_height_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_decreasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value).

max_height_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).
max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result).

max_height_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_decreasing_terrace_c1(VARS, Default, s, Default, Value).

max_height_decreasing_terrace_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).
max_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        max_height_decreasing_terrace_c1([Xj|Xs], Default, r, R, Result).
max_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        max_height_decreasing_terrace_c1([Xj|Xs], Default, r, R, Result).
max_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_height_decreasing_terrace_c1([Xj|Xs], Default, t, R, Result).
max_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        max_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).
max_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_height_decreasing_terrace_c1([Xj|Xs], Default, t, R, Result).
max_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_height_decreasing_terrace_c1([Xj|Xs], Default, r, A1000, Result).
max_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_height_decreasing_terrace, max_height_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(max_height_decreasing_terrace, max_height_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_height_decreasing_terrace, max_height_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_height_decreasing_terrace, max_height_decreasing_terrace_ao1, pair_signature(2,signature)).

max_height_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

max_height_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

max_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

max_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

max_height_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_height_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([max(R, Xi)])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

max_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([max(R, Xi)])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_height_decreasing_terrace_r(VALUE,Xs,SV):-
        max_height_decreasing_terrace_r(VALUE,Xs,SV,SV).

max_height_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_height_decreasing_terrace, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,min(df,min(db,xj))),cell(t,s,max(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(max_height_decreasing_terrace, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,inf),cell(r,t,xj),cell(t,s,inf),cell(t,r,xj),cell(t,t,xj)]).


max_height_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.497: Illustrating the MAX_HEIGHT_DECREASING_TERRACE constraint of
the Example slot
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Automaton Figures 4.498 and 4.499 respectively depict the automaton associated with the constraint
MAX_HEIGHT_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r= t

max(R,C)

≤

>

>

=
{D ← min(D, VARi)}

<

=
{D ← min(D, VARi)}

>{
D ← +∞
R← max(R,min(D, VARi))

}

<

{D
←

+∞
}

Figure 4.498: Automaton for the MAX_HEIGHT_DECREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is −∞

≤ s{R← default}

> r= t

R

≤

>

>
=

<

=

>
{R← max(R, VARi)}

<

Figure 4.499: Simplified automaton for the MAX_HEIGHT_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
DECREASING_TERRACE pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C

t max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.1: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for the
MAX_HEIGHT_DECREASING_TERRACE constraint defined as the composition of the
DECREASING_TERRACE pattern , the feature MIN , and the aggregator max ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s r t

s −∞ −∞ −∞

r −∞ −∞ VARi+1
C

t −∞ VARi+1
C

VARi+1
C

Table 4.2: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for the
simplified automaton of the MAX_HEIGHT_DECREASING_TERRACE constraint de-
fined as the composition of the DECREASING_TERRACE pattern , the feature MIN ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_HEIGHT_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint MAX_HEIGHT_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

3 − 1

VALUE ≤ 2

Purpose

VALUE is the maximum of all minimum values in each occurrence of the INCREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (5, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.500 provides an example where the MAX_HEIGHT_INCREASING_TERRACE

(5, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_height_increasing_terrace,['20141203']).

ctr_origin(max_height_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(max_height_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_height_increasing_terrace, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_height_increasing_terrace, []).

ctr_functional_dependency(max_height_increasing_terrace, 1, [2]).

ctr_typical(max_height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(max_height_increasing_terrace,max_height_increasing_terrace(5,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(max_height_increasing_terrace,[]).

ctr_eval(max_height_increasing_terrace, [checker(max_height_increasing_terrace_c1),
    checker(max_height_increasing_terrace_c),
    automaton(max_height_increasing_terrace_a1),
    automaton(max_height_increasing_terrace_a),
    automaton_with_signature(max_height_increasing_terrace_a1_s),
    automaton_with_signature(max_height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_height_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_increasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value).

max_height_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).
max_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result).

max_height_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_increasing_terrace_c1(VARS, Default, s, Default, Value).

max_height_increasing_terrace_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_height_increasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).
max_height_increasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        max_height_increasing_terrace_c1([Xj|Xs], Default, r, R, Result).
max_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        max_height_increasing_terrace_c1([Xj|Xs], Default, r, R, Result).
max_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_height_increasing_terrace_c1([Xj|Xs], Default, t, R, Result).
max_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        max_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).
max_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_height_increasing_terrace_c1([Xj|Xs], Default, t, R, Result).
max_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_height_increasing_terrace_c1([Xj|Xs], Default, r, A1000, Result).
max_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_height_increasing_terrace, max_height_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(max_height_increasing_terrace, max_height_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_height_increasing_terrace, max_height_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_height_increasing_terrace, max_height_increasing_terrace_ao1, pair_signature(2,signature)).

max_height_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_increasing_terrace_a(Flag,Value,VARIABLES,Default).

max_height_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

max_height_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

max_height_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

max_height_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_height_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([max(R, Xi)])),
        arc(t,GT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

max_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([max(R, Xi)])),
        arc(t,GT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_height_increasing_terrace_r(VALUE,Xs,SV):-
        max_height_increasing_terrace_r(VALUE,Xs,SV,SV).

max_height_increasing_terrace_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_height_increasing_terrace, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,min(df,min(db,xj))),cell(t,s,max(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(max_height_increasing_terrace, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,inf),cell(r,t,xj),cell(t,s,inf),cell(t,r,xj),cell(t,t,xj)]).


max_height_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.500: Illustrating the MAX_HEIGHT_INCREASING_TERRACE constraint of the
Example slot
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Automaton Figures 4.501 and 4.502 respectively depict the automaton associated with the constraint
MAX_HEIGHT_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r= t

max(R,C)

≥

<

<

=
{D ← min(D, VARi)}

>

=
{D ← min(D, VARi)}

<{
D ← +∞
R← max(R,min(D, VARi))

}

>

{D
←

+∞
}

Figure 4.501: Automaton for the MAX_HEIGHT_INCREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is −∞

≥ s{R← default}

< r= t

R

≥

<

<
=

>

=

<
{R← max(R, VARi)}

>

Figure 4.502: Simplified automaton for the MAX_HEIGHT_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
INCREASING_TERRACE pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C

t max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.3: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the MAX_HEIGHT_INCREASING_TERRACE constraint defined as the composition
of the INCREASING_TERRACE pattern , the feature MIN , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.

s r t

s −∞ −∞ −∞

r −∞ −∞ VARi+1
C

t −∞ VARi+1
C

VARi+1
C

Table 4.4: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the simplified automaton of the MAX_HEIGHT_INCREASING_TERRACE constraint de-
fined as the composition of the INCREASING_TERRACE pattern , the feature MIN ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_HEIGHT_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint MAX_HEIGHT_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the PLAIN pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value −∞.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example (5, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.503 provides an example where the MAX_HEIGHT_PLAIN

(5, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_height_plain,['20141203']).

ctr_origin(max_height_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(max_height_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_height_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_height_plain, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_height_plain, []).

ctr_functional_dependency(max_height_plain, 1, [2]).

ctr_typical(max_height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_height_plain,max_height_plain(5,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(max_height_plain,[]).

ctr_eval(max_height_plain, [checker(max_height_plain_c1),
    checker(max_height_plain_c),
    automaton(max_height_plain_a1),
    automaton(max_height_plain_a),
    automaton_with_signature(max_height_plain_a1_s),
    automaton_with_signature(max_height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_height_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_plain_c(VARS, Default, s, Default, 1000000, Default, Value).

max_height_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_height_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
max_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result).
max_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

max_height_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_plain_c1(VARS, Default, s, Default, Value).

max_height_plain_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_height_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_height_plain_c1([Xj|Xs], Default, s, R, Result).
max_height_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        max_height_plain_c1([Xj|Xs], Default, r, R, Result).
max_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        max_height_plain_c1([Xj|Xs], Default, r, R, Result).
max_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_height_plain_c1([Xj|Xs], Default, t, R, Result).
max_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_height_plain_c1([Xj|Xs], Default, s, A1000, Result).
max_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_height_plain_c1([Xj|Xs], Default, r, R, Result).
max_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_height_plain_c1([Xj|Xs], Default, t, R, Result).
max_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_height_plain_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_height_plain, max_height_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(max_height_plain, max_height_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_height_plain, max_height_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_height_plain, max_height_plain_ao1, pair_signature(2,signature)).

max_height_plain_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_plain_a(Flag,Value,VARIABLES,Default).

max_height_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

max_height_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,s,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_plain_ao(Flag,Value,VARIABLES,Default,Options).

max_height_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,s,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_plain_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_plain_a1(Flag,Value,VARIABLES,Default).

max_height_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_height_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([max(R, Xi)])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([max(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_height_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_plain_ao1(Flag,Value,VARIABLES,Default,Options).

max_height_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([max(R, Xi)])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([max(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_height_plain_r(VALUE,Xs,SV):-
        max_height_plain_r(VALUE,Xs,SV,SV).

max_height_plain_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_height_plain, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,min(df,min(db,xj))),cell(r,t,min(df,min(db,xj))),cell(t,s,max(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(max_height_plain, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,xj),cell(r,t,xj),cell(t,s,inf),cell(t,r,xj),cell(t,t,xj)]).


max_height_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.503: Illustrating the MAX_HEIGHT_PLAIN constraint of the Example slot
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Automaton Figures 4.504 and 4.505 respectively depict the automaton associated with the constraint
MAX_HEIGHT_PLAIN and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r= t

max(R,C) ≤

>

>

=
{D ← min(D, VARi)}

<{
D ← +∞
R← max(R,min(D, VARi))

}

>
{D ← +∞}

=
{D ← min(D, VARi)}

<

{ D
←

+∞

R
←

m
ax
(R

,m
in
(D

, V
ARi

))

}

Figure 4.504: Automaton for the MAX_HEIGHT_PLAIN constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is
−∞

≤ s {R← default}

> r= t

R ≤

>

>

=

<
{R← max(R, VARi)}

>
=

<

{R
←

m
ax
(R

, V
ARi

)}

Figure 4.505: Simplified automaton for the MAX_HEIGHT_PLAIN constraint obtained
by applying decoration Table 3.39 to the seed transducer of the PLAIN pattern where
default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MAX_HEIGHT_PLAIN 1229

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

t max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.5: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the MAX_HEIGHT_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature MIN , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞ VARi+1
C

VARi+1
C

t −∞ VARi+1
C

VARi+1
C

Table 4.6: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the MAX_HEIGHT_PLAIN constraint defined as the com-
position of the PLAIN pattern , the feature MIN , and the aggregator max ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_HEIGHT_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint MAX_HEIGHT_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all minimum values in each occurrence of the PLATEAU pat-
tern in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value −∞.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example (5, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.506 provides an example where the MAX_HEIGHT_PLATEAU

(5, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_height_plateau,['20141203']).

ctr_origin(max_height_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(max_height_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_height_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_height_plateau, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_height_plateau, []).

ctr_functional_dependency(max_height_plateau, 1, [2]).

ctr_typical(max_height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_height_plateau,max_height_plateau(5,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(max_height_plateau,[]).

ctr_eval(max_height_plateau, [checker(max_height_plateau_c1),
    checker(max_height_plateau_c),
    automaton(max_height_plateau_a1),
    automaton(max_height_plateau_a),
    automaton_with_signature(max_height_plateau_a1_s),
    automaton_with_signature(max_height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_height_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_plateau_c(VARS, Default, s, Default, 1000000, Default, Value).

max_height_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_height_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
max_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result).
max_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

max_height_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_plateau_c1(VARS, Default, s, Default, Value).

max_height_plateau_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_height_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_height_plateau_c1([Xj|Xs], Default, s, R, Result).
max_height_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        max_height_plateau_c1([Xj|Xs], Default, r, R, Result).
max_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        max_height_plateau_c1([Xj|Xs], Default, r, R, Result).
max_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_height_plateau_c1([Xj|Xs], Default, t, R, Result).
max_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_height_plateau_c1([Xj|Xs], Default, s, A1000, Result).
max_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_height_plateau_c1([Xj|Xs], Default, r, R, Result).
max_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_height_plateau_c1([Xj|Xs], Default, t, R, Result).
max_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_height_plateau_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_height_plateau, max_height_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(max_height_plateau, max_height_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_height_plateau, max_height_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_height_plateau, max_height_plateau_ao1, pair_signature(2,signature)).

max_height_plateau_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_plateau_a(Flag,Value,VARIABLES,Default).

max_height_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

max_height_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,s,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_plateau_ao(Flag,Value,VARIABLES,Default,Options).

max_height_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,s,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_plateau_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_plateau_a1(Flag,Value,VARIABLES,Default).

max_height_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_height_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([max(R, Xi)])),
        arc(t,LT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,s,([max(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_height_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

max_height_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([max(R, Xi)])),
        arc(t,LT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,s,([max(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_height_plateau_r(VALUE,Xs,SV):-
        max_height_plateau_r(VALUE,Xs,SV,SV).

max_height_plateau_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_height_plateau, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,min(df,min(db,xj))),cell(r,t,min(df,min(db,xj))),cell(t,s,max(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(max_height_plateau, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,xj),cell(r,t,xj),cell(t,s,inf),cell(t,r,xj),cell(t,t,xj)]).


max_height_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.506: Illustrating the MAX_HEIGHT_PLATEAU constraint of the Example slot
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Automaton Figures 4.507 and 4.508 respectively depict the automaton associated with the constraint
MAX_HEIGHT_PLATEAU and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r= t

max(R,C) ≥

<

<

=
{D ← min(D, VARi)}

>{
D ← +∞
R← max(R,min(D, VARi))

}

<
{D ← +∞}

=
{D ← min(D, VARi)}

>

{ D
←
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R
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Figure 4.507: Automaton for the MAX_HEIGHT_PLATEAU constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the PLATEAU pattern where
default is −∞

≥ s {R← default}
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R ≥

<

<

=

>
{R← max(R, VARi)}

<
=

>

{R
←

m
ax
(R

, V
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Figure 4.508: Simplified automaton for the MAX_HEIGHT_PLATEAU constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the PLATEAU pattern
where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

t max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.7: Concrete glue matrix, derived from the parametrised glue matrix 3.13,
for the MAX_HEIGHT_PLATEAU constraint defined as the composition of the
PLATEAU pattern , the feature MIN , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞ VARi+1
C

VARi+1
C

t −∞ VARi+1
C

VARi+1
C

Table 4.8: Concrete glue matrix, derived from the parametrised glue matrix 3.13, for
the simplified automaton of the MAX_HEIGHT_PLATEAU constraint defined as the
composition of the PLATEAU pattern , the feature MIN , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MAX_HEIGHT_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint MAX_HEIGHT_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the PROPER_PLAIN

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value −∞.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example (5, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.509 provides an example where the MAX_HEIGHT_PROPER_PLAIN

(5, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_height_proper_plain,['20141203']).

ctr_origin(max_height_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(max_height_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_height_proper_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_height_proper_plain, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_height_proper_plain, []).

ctr_functional_dependency(max_height_proper_plain, 1, [2]).

ctr_typical(max_height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_height_proper_plain,max_height_proper_plain(5,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(max_height_proper_plain,[]).

ctr_eval(max_height_proper_plain, [checker(max_height_proper_plain_c1),
    checker(max_height_proper_plain_c),
    automaton(max_height_proper_plain_a1),
    automaton(max_height_proper_plain_a),
    automaton_with_signature(max_height_proper_plain_a1_s),
    automaton_with_signature(max_height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_height_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_proper_plain_c(VARS, Default, s, Default, 1000000, Default, Value).

max_height_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result).
max_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

max_height_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_proper_plain_c1(VARS, Default, s, Default, Value).

max_height_proper_plain_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_height_proper_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_height_proper_plain_c1([Xj|Xs], Default, s, R, Result).
max_height_proper_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        max_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
max_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        max_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
max_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_height_proper_plain_c1([Xj|Xs], Default, t, R, Result).
max_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        max_height_proper_plain_c1([Xj|Xs], Default, s, R, Result).
max_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_height_proper_plain_c1([Xj|Xs], Default, t, R, Result).
max_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
max_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_height_proper_plain_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_height_proper_plain, max_height_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(max_height_proper_plain, max_height_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_height_proper_plain, max_height_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_height_proper_plain, max_height_proper_plain_ao1, pair_signature(2,signature)).

max_height_proper_plain_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_proper_plain_a(Flag,Value,VARIABLES,Default).

max_height_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

max_height_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,LT,s,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

max_height_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,LT,s,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_proper_plain_a1(Flag,Value,VARIABLES,Default).

max_height_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_height_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R])),
        arc(t,LT,s,([max(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_height_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

max_height_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R])),
        arc(t,LT,s,([max(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_height_proper_plain_r(VALUE,Xs,SV):-
        max_height_proper_plain_r(VALUE,Xs,SV,SV).

max_height_proper_plain_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_height_proper_plain, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,min(df,min(db,xj))),cell(t,s,max(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(max_height_proper_plain, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,inf),cell(r,t,xj),cell(t,s,inf),cell(t,r,xj),cell(t,t,xj)]).


max_height_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.509: Illustrating the MAX_HEIGHT_PROPER_PLAIN constraint of the Exam-
ple slot
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Automaton Figures 4.510 and 4.511 respectively depict the automaton associated with the constraint
MAX_HEIGHT_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← +∞
R← default
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Figure 4.510: Automaton for the MAX_HEIGHT_PROPER_PLAIN constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is −∞
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Figure 4.511: Simplified automaton for the MAX_HEIGHT_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
PROPER_PLAIN pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
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r max(
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C ) min(

−→
D,
←−
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C

t max(
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C ) min(
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D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.9: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the MAX_HEIGHT_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature MIN , and the aggregator max ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞ −∞ VARi+1
C

t −∞ VARi+1
C

VARi+1
C

Table 4.10: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the MAX_HEIGHT_PROPER_PLAIN constraint de-
fined as the composition of the PROPER_PLAIN pattern , the feature MIN , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_HEIGHT_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint MAX_HEIGHT_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all minimum values in each occurrence of the
PROPER_PLATEAU pattern in the time-series given by the VARIABLES collection. If
the pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example (5, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.512 provides an example where the MAX_HEIGHT_PROPER_PLATEAU

(5, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_height_proper_plateau,['20141203']).

ctr_origin(max_height_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(max_height_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_height_proper_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_height_proper_plateau, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_height_proper_plateau, []).

ctr_functional_dependency(max_height_proper_plateau, 1, [2]).

ctr_typical(max_height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_height_proper_plateau,max_height_proper_plateau(5,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(max_height_proper_plateau,[]).

ctr_eval(max_height_proper_plateau, [checker(max_height_proper_plateau_c1),
    checker(max_height_proper_plateau_c),
    automaton(max_height_proper_plateau_a1),
    automaton(max_height_proper_plateau_a),
    automaton_with_signature(max_height_proper_plateau_a1_s),
    automaton_with_signature(max_height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_height_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_proper_plateau_c(VARS, Default, s, Default, 1000000, Default, Value).

max_height_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result).
max_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

max_height_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_proper_plateau_c1(VARS, Default, s, Default, Value).

max_height_proper_plateau_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_height_proper_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_height_proper_plateau_c1([Xj|Xs], Default, s, R, Result).
max_height_proper_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        max_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
max_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        max_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
max_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_height_proper_plateau_c1([Xj|Xs], Default, t, R, Result).
max_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        max_height_proper_plateau_c1([Xj|Xs], Default, s, R, Result).
max_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_height_proper_plateau_c1([Xj|Xs], Default, t, R, Result).
max_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
max_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_height_proper_plateau_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_height_proper_plateau, max_height_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(max_height_proper_plateau, max_height_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_height_proper_plateau, max_height_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_height_proper_plateau, max_height_proper_plateau_ao1, pair_signature(2,signature)).

max_height_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_proper_plateau_a(Flag,Value,VARIABLES,Default).

max_height_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

max_height_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,GT,s,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

max_height_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,GT,s,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_proper_plateau_a1(Flag,Value,VARIABLES,Default).

max_height_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_height_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R])),
        arc(t,GT,s,([max(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_height_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

max_height_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R])),
        arc(t,GT,s,([max(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_height_proper_plateau_r(VALUE,Xs,SV):-
        max_height_proper_plateau_r(VALUE,Xs,SV,SV).

max_height_proper_plateau_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_height_proper_plateau, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,min(df,min(db,xj))),cell(t,s,max(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(max_height_proper_plateau, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,inf),cell(r,t,xj),cell(t,s,inf),cell(t,r,xj),cell(t,t,xj)]).


max_height_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.512: Illustrating the MAX_HEIGHT_PROPER_PLATEAU constraint of the Ex-
ample slot
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Automaton Figures 4.513 and 4.514 respectively depict the automaton associated with the constraint
MAX_HEIGHT_PROPER_PLATEAU and its simplified form.

≥ s
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Figure 4.513: Automaton for the MAX_HEIGHT_PROPER_PLATEAU constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
PROPER_PLATEAU pattern where default is −∞

≥ s {R← default}

< r= t

R ≥

<

<

=

>

=
<

>

{R
←

m
ax
(R

, V
ARi

)}

Figure 4.514: Simplified automaton for the MAX_HEIGHT_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
PROPER_PLATEAU pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear invari-
ant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C

t max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.11: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the MAX_HEIGHT_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature MIN , and the aggregator max ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞ −∞ VARi+1
C

t −∞ VARi+1
C

VARi+1
C

Table 4.12: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the simplified automaton of the MAX_HEIGHT_PROPER_PLATEAU constraint de-
fined as the composition of the PROPER_PLATEAU pattern , the feature MIN , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_HEIGHT_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint MAX_HEIGHT_STEADY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|

0

1

¬

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the STEADY pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value −∞.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example (6, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.515 provides an example where the MAX_HEIGHT_STEADY

(6, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_height_steady,['20141203']).

ctr_origin(max_height_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(max_height_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_height_steady,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_height_steady, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_height_steady, []).

ctr_functional_dependency(max_height_steady, 1, [2]).

ctr_typical(max_height_steady,[size('VARIABLES')>1]).


ctr_example(max_height_steady,max_height_steady(6,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(max_height_steady,[]).

ctr_eval(max_height_steady, [checker(max_height_steady_c1),
    checker(max_height_steady_c),
    automaton(max_height_steady_a1),
    automaton(max_height_steady_a),
    automaton_with_signature(max_height_steady_a1_s),
    automaton_with_signature(max_height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_height_steady_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_steady_c(VARS, Default, s, Default, 1000000, Default, Value).

max_height_steady_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        max_height_steady_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        max_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

max_height_steady_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_steady_c1(VARS, Default, s, Default, Value).

max_height_steady_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_height_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        max_height_steady_c1([Xj|Xs], Default, s, R, Result).
max_height_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,Xi),
        max_height_steady_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_height_steady, max_height_steady_a, pair_signature(2,signature)).

ctr_automaton_signature(max_height_steady, max_height_steady_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_height_steady, max_height_steady_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_height_steady, max_height_steady_ao1, pair_signature(2,signature)).

max_height_steady_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_steady_a(Flag,Value,VARIABLES,Default).

max_height_steady_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_steady_a_s(Flag,Value,VARIABLES,Default,Signature).

max_height_steady_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 1000000, max(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_steady_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_steady_ao(Flag,Value,VARIABLES,Default,Options).

max_height_steady_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 1000000, max(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_steady_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_steady_a1(Flag,Value,VARIABLES,Default).

max_height_steady_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_steady_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_height_steady_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([max(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_height_steady_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_steady_ao1(Flag,Value,VARIABLES,Default,Options).

max_height_steady_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([max(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_height_steady_r(VALUE,Xs,SV):-
        max_height_steady_r(VALUE,Xs,SV,SV).

max_height_steady_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        SV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV.

ctr_glue_matrix(max_height_steady, [cell(s,s,max(cf,cb))]).

ctr_glue_matrix1(max_height_steady, [cell(s,s,inf)]).


max_height_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.515: Illustrating the MAX_HEIGHT_STEADY constraint of the Example slot
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Automaton Figures 4.516 and 4.517 respectively depict the automaton associated with the constraint
MAX_HEIGHT_STEADY and its simplified form.

R s





C ← default
D ← +∞
R← default





max(R,C)

≷
={

D ← +∞
R← max(R,min(min(D, VARi), VARi+1))

}

Figure 4.516: Automaton for the MAX_HEIGHT_STEADY constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the STEADY pattern where
default is −∞

R s

{R← default}

R

≷=
{R← max(R, VARi)}

Figure 4.517: Simplified automaton for the MAX_HEIGHT_STEADY constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the STEADY pattern
where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s

s max(
−→
C ,
←−
C )

Table 4.13: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.16, for the MAX_HEIGHT_STEADY constraint defined as the composition of the
STEADY pattern , the feature MIN , and the aggregator max ; cells of the glue matrix

are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s −∞

Table 4.14: Concrete glue matrix, derived from the parametrised glue matrix 3.16,
for the simplified automaton of the MAX_HEIGHT_STEADY constraint defined as the
composition of the STEADY pattern , the feature MIN , and the aggregator max ; cells
of the glue matrix are coloured with the colour of the constituent to which they are
related.
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MAX_HEIGHT_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint MAX_HEIGHT_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|

0

1

¬

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the
STEADY_SEQUENCE pattern in the time-series given by the VARIABLES collection. If
the pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example (5, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.518 provides an example where the MAX_HEIGHT_STEADY_SEQUENCE

(5, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_height_steady_sequence,['20141203']).

ctr_origin(max_height_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(max_height_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_height_steady_sequence,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_height_steady_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_height_steady_sequence, []).

ctr_functional_dependency(max_height_steady_sequence, 1, [2]).

ctr_typical(max_height_steady_sequence,[size('VARIABLES')>1]).


ctr_example(max_height_steady_sequence,max_height_steady_sequence(5,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(max_height_steady_sequence,[]).

ctr_eval(max_height_steady_sequence, [checker(max_height_steady_sequence_c1),
    checker(max_height_steady_sequence_c),
    automaton(max_height_steady_sequence_a1),
    automaton(max_height_steady_sequence_a),
    automaton_with_signature(max_height_steady_sequence_a1_s),
    automaton_with_signature(max_height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_height_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_steady_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

max_height_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        max_height_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        max_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
max_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is max(R,C),
        max_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
max_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(C,min(D,Xj)),
        max_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).

max_height_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_height_steady_sequence_c1(VARS, Default, s, Default, Value).

max_height_steady_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_height_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        max_height_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
max_height_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,Xi),
        max_height_steady_sequence_c1([Xj|Xs], Default, r, A1000, Result).
max_height_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=\=Xj, !,
        max_height_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
max_height_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_height_steady_sequence_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(max_height_steady_sequence, max_height_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_height_steady_sequence, max_height_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_height_steady_sequence, max_height_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_height_steady_sequence, max_height_steady_sequence_ao1, pair_signature(2,signature)).

max_height_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_steady_sequence_a(Flag,Value,VARIABLES,Default).

max_height_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_height_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, max(R, C)])),
        arc(r,GT,s,([Default, 1000000, max(R, C)])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_height_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, max(R, C)])),
        arc(r,GT,s,([Default, 1000000, max(R, C)])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_height_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_height_steady_sequence_a1(Flag,Value,VARIABLES,Default).

max_height_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_height_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_height_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([max(R, Xi)])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_height_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_height_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_height_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_height_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_height_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([max(R, Xi)])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_height_steady_sequence_r(VALUE,Xs,SV):-
        max_height_steady_sequence_r(VALUE,Xs,SV,SV).

max_height_steady_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        SV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV.

ctr_glue_matrix(max_height_steady_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(max_height_steady_sequence, [cell(s,s,inf),cell(s,r,inf),cell(r,s,inf),cell(r,r,inf)]).


max_height_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.518: Illustrating the MAX_HEIGHT_STEADY_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.519 and 4.520 respectively depict the automaton associated with the constraint
MAX_HEIGHT_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← +∞
R← default





= r
m
a
x
(R

,
C
)

≷

={
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≷




C ← default
D ← +∞
R← max(R,C)





={
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.519: Automaton for the MAX_HEIGHT_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
STEADY_SEQUENCE pattern where default is −∞

≷ s

{R← default}

= r

R

≷

=
{R← max(R, VARi)}≷

=

Figure 4.520: Simplified automaton for the MAX_HEIGHT_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
STEADY_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear in-
variant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.15: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the MAX_HEIGHT_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature MIN , and the aggregator max ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r

s −∞ −∞

r −∞ −∞
M

Table 4.16: Concrete glue matrix, derived from the parametrised glue matrix 3.17,
for the simplified automaton of the MAX_HEIGHT_STEADY_SEQUENCE constraint de-
fined as the composition of the STEADY_SEQUENCE pattern , the feature MIN , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.
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MAX_INCREASING

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MAX_INCREASING(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of INCREASING is iden-
tified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the
feature value of the corresponding occurrence of INCREASING.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example Figure 4.521 provides an example where the MAX_INCREASING

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 5, 0, 0, 0, 0, 3, 0, 4, 6, 0, 0, 0, 3, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_increasing,['20141203']).

ctr_origin(max_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(max_increasing,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_increasing,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_increasing, []).

ctr_functional_dependency(max_increasing, 2, [1,3]).

ctr_typical(max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(max_increasing,[]).

ctr_eval(max_increasing, [checker(max_increasing_c),
    automaton(max_increasing_a),
    automaton_with_signature(max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_increasing_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_increasing_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_increasing_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_increasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_increasing_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_increasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(max(D,Xi),Xj),
        Ei=Default, !,
        max_increasing_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_increasing, max_increasing_a, pair_signature(2,signature)).

max_increasing_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_increasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_increasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,s,(Fi #= max(max(D, Xi), Xj) #/\ Ei #= Default -> [C, -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.521: Illustrating the MAX_INCREASING constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MAX_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ < |
<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INCREASING_SEQUENCE.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example Figure 4.522 provides an example where the MAX_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 5, 0, 0, 0, 0, 6, 0, 0, 0, 0, 0, 0, 3, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_increasing_sequence,['20141203']).

ctr_origin(max_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(max_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_increasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_increasing_sequence, []).

ctr_functional_dependency(max_increasing_sequence, 2, [1,3]).

ctr_typical(max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(max_increasing_sequence,[]).

ctr_eval(max_increasing_sequence, [checker(max_increasing_sequence_c),
    automaton(max_increasing_sequence_a),
    automaton_with_signature(max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_increasing_sequence_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(max(D,Xi),Xj),
        max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, [Fj|Fs], [Ej|Es]).
max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xj),
        max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,Xj)),
        max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_increasing_sequence, max_increasing_sequence_a, pair_signature(2,signature)).

max_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(max(D, Xi), Xj), -1000000])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xj)])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, Xj)), -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.522: Illustrating the MAX_INCREASING_SEQUENCE constraint of the Exam-
ple slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_INFLEXION

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MAX_INFLEXION(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of INFLEXION is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INFLEXION.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example Figure 4.523 provides an example where the MAX_INFLEXION

([1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 6, 0, 0, 4, 5, 2, 5, 1, 5, 0, 3, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_inflexion,['20141203']).

ctr_origin(max_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(max_inflexion,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_inflexion,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_inflexion, []).

ctr_functional_dependency(max_inflexion, 2, [1,3]).

ctr_typical(max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(max_inflexion,[]).

ctr_eval(max_inflexion, [checker(max_inflexion_c),
    automaton(max_inflexion_a),
    automaton_with_signature(max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_inflexion_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_inflexion_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_inflexion_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        max_inflexion_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        max_inflexion_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_inflexion_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is max(D,Xi),
        Ei=Default, !,
        max_inflexion_c([Xj|Xs], Default, t, C, -1000000, [Fj|Fs], [Ej|Es]).
max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_inflexion_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_inflexion_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is max(D,Xi),
        Ei=Default, !,
        max_inflexion_c([Xj|Xs], Default, r, C, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_inflexion, max_inflexion_a, pair_signature(2,signature)).

max_inflexion_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= max(D, Xi) #/\ Ei #= Default -> [C, -1000000])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(t,LT,r,(Fi #= max(D, Xi) #/\ Ei #= Default -> [C, -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.523: Illustrating the MAX_INFLEXION constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_MAX_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint MAX_MAX_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 2
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 3

Purpose

VALUE is the maximum of all maximum values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value−∞.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example (6, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.524 provides an example where the MAX_MAX_BUMP_ON_DECREASING_SEQUENCE

(6, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(max_max_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_max_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_max_bump_on_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+2,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_bump_on_decreasing_sequence, []).

ctr_functional_dependency(max_max_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(max_max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(max_max_bump_on_decreasing_sequence,max_max_bump_on_decreasing_sequence(6,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(max_max_bump_on_decreasing_sequence,[]).

ctr_eval(max_max_bump_on_decreasing_sequence, [checker(max_max_bump_on_decreasing_sequence_c1),
    checker(max_max_bump_on_decreasing_sequence_c),
    automaton(max_max_bump_on_decreasing_sequence_a1),
    automaton(max_max_bump_on_decreasing_sequence_a),
    automaton_with_signature(max_max_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(max_max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_bump_on_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).

max_max_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_bump_on_decreasing_sequence_c1(VARS, Default, s, -1000000, Default, Value).

max_max_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, Xi, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, Xi, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, A1000, Result).

ctr_automaton_signature(max_max_bump_on_decreasing_sequence, max_max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_bump_on_decreasing_sequence, max_max_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_bump_on_decreasing_sequence, max_max_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_bump_on_decreasing_sequence, max_max_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

max_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, max(D, Xi), R])),
        arc(u,LT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,GT,v,([C, max(D, Xi), R])),
        arc(v,LT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,GT,t,([C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, max(D, Xi), R])),
        arc(u,LT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,GT,v,([C, max(D, Xi), R])),
        arc(v,LT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,GT,t,([C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([Xi, R])),
        arc(u,LT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,GT,v,([Xi, R])),
        arc(v,LT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,GT,t,([D, max(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([Xi, R])),
        arc(u,LT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,GT,v,([Xi, R])),
        arc(v,LT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,GT,t,([D, max(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        max_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+2,
        VALUE#=<MAXV.




max_max_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.524: Illustrating the MAX_MAX_BUMP_ON_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.525 and 4.526 respectively depict the automaton associated with the constraint
MAX_MAX_BUMP_ON_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← −∞
R← default



 > r > t

< u

> v

max(R,C)

≤

>

≤

>

>

=

<

{D
←

m
ax
(D

, V
AR

i
)}

≤

{D
←
−∞
}

>
{D
←

m
a
x
(D

,
V
A
R
i
)}

≤{D ← −∞}

>

{ D
← −
∞

R
← max

(R
,m

ax
(D

, VA
Ri)

)

}

Figure 4.525: Automaton for the MAX_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is −∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.526: Simplified automaton for the MAX_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.28 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.
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MAX_MAX_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MAX_MAX_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the DECREASING

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value −∞.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (6, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.527 provides an example where the MAX_MAX_DECREASING

(6, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_decreasing,['20141203']).

ctr_origin(max_max_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(max_max_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_max_decreasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_decreasing, []).

ctr_functional_dependency(max_max_decreasing, 1, [2]).

ctr_typical(max_max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_max_decreasing,max_max_decreasing(6,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_max_decreasing,[]).

ctr_eval(max_max_decreasing, [checker(max_max_decreasing_c1),
    checker(max_max_decreasing_c),
    automaton(max_max_decreasing_a1),
    automaton(max_max_decreasing_a),
    automaton_with_signature(max_max_decreasing_a1_s),
    automaton_with_signature(max_max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_decreasing_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,max(max(D,Xi),Xj)),
        max_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result).
max_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_max_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

max_max_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_decreasing_c1(VARS, Default, s, Default, Value).

max_max_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_max_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_max_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
max_max_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_max_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_max_decreasing, max_max_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_decreasing, max_max_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_decreasing, max_max_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_decreasing, max_max_decreasing_ao1, pair_signature(2,signature)).

max_max_decreasing_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_decreasing_a(Flag,Value,VARIABLES,Default).

max_max_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, -1000000, max(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

max_max_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, -1000000, max(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_decreasing_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_decreasing_a1(Flag,Value,VARIABLES,Default).

max_max_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_max_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_max_decreasing_r(VALUE,Xs,SV):-
        max_max_decreasing_r(VALUE,Xs,SV,SV).

max_max_decreasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_decreasing, [cell(s,s,max(cf,cb))]).

ctr_glue_matrix1(max_max_decreasing, [cell(s,s,inf)]).


max_max_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.527: Illustrating the MAX_MAX_DECREASING constraint of the Example
slot
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Automaton Figures 4.528 and 4.529 respectively depict the automaton associated with the constraint
MAX_MAX_DECREASING and its simplified form.

R s





C ← default
D ← −∞
R← default





max(R,C)

>{
D ← −∞
R← max(R,max(max(D, VARi), VARi+1))

}
≤

Figure 4.528: Automaton for the MAX_MAX_DECREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the DECREASING pattern where
default is −∞

R s

{R← default}

R

>
{R← max(R, VARi)} ≤

Figure 4.529: Simplified automaton for the MAX_MAX_DECREASING constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the DECREASING
pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s

s max(
−→
C ,
←−
C )

Table 4.17: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the MAX_MAX_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature MAX , and the aggregator max ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s −∞

Table 4.18: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the simplified automaton of the MAX_MAX_DECREASING constraint defined
as the composition of the DECREASING pattern , the feature MAX , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_MAX_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MAX_MAX_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (6, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.530 provides an example where the MAX_MAX_DECREASING_SEQUENCE

(6, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_decreasing_sequence,['20141203']).

ctr_origin(max_max_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_max_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_max_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_decreasing_sequence, []).

ctr_functional_dependency(max_max_decreasing_sequence, 1, [2]).

ctr_typical(max_max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_max_decreasing_sequence,max_max_decreasing_sequence(6,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_max_decreasing_sequence,[]).

ctr_eval(max_max_decreasing_sequence, [checker(max_max_decreasing_sequence_c1),
    checker(max_max_decreasing_sequence_c),
    automaton(max_max_decreasing_sequence_a1),
    automaton(max_max_decreasing_sequence_a),
    automaton_with_signature(max_max_decreasing_sequence_a1_s),
    automaton_with_signature(max_max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        max_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        max_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        max_max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).

max_max_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_decreasing_sequence_c1(VARS, Default, s, Default, Value).

max_max_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_max_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
max_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_max_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_max_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
max_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_max_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
max_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_max_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_max_decreasing_sequence, max_max_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_decreasing_sequence, max_max_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_decreasing_sequence, max_max_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_decreasing_sequence, max_max_decreasing_sequence_ao1, pair_signature(2,signature)).

max_max_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_max_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,s,([Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,s,([Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_max_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_max_decreasing_sequence_r(VALUE,Xs,SV):-
        max_max_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_max_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,t,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,t,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(max_max_decreasing_sequence, [cell(s,s,inf),cell(s,t,inf),cell(t,s,inf),cell(t,t,inf)]).


max_max_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.530: Illustrating the MAX_MAX_DECREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.531 and 4.532 respectively depict the automaton associated with the constraint
MAX_MAX_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← −∞
R← default





≥ t
m
a
x
(R

,
C
)

>{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}=
{D ← max(D, VARi+1)}

<



C ← default
D ← −∞
R← max(R,C)





Figure 4.531: Automaton for the MAX_MAX_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is −∞

≤ s

{R← default}

≥ t

R

>
{R← max(R, VARi)}

≤

>=

<

Figure 4.532: Simplified automaton for the MAX_MAX_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s max(
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C ) max(

−→
C ,
←−
C ,
−→
D,
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M

Table 4.19: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the MAX_MAX_DECREASING_SEQUENCE constraint defined as the composition of
the DECREASING_SEQUENCE pattern , the feature MAX , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.

s t

s −∞ −∞

t −∞ −∞
M

Table 4.20: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the simplified automaton of the MAX_MAX_DECREASING_SEQUENCE constraint de-
fined as the composition of the DECREASING_SEQUENCE pattern , the feature MAX ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_MAX_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint MAX_MAX_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 2
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 3

Purpose

VALUE is the maximum of all maximum values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection. If the pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example (6, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.533 provides an example where the MAX_MAX_DIP_ON_INCREASING_SEQUENCE

(6, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_dip_on_increasing_sequence,['20141203']).

ctr_origin(max_max_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_max_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_max_dip_on_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+2,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_dip_on_increasing_sequence, []).

ctr_functional_dependency(max_max_dip_on_increasing_sequence, 1, [2]).

ctr_typical(max_max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(max_max_dip_on_increasing_sequence,max_max_dip_on_increasing_sequence(6,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(max_max_dip_on_increasing_sequence,[]).

ctr_eval(max_max_dip_on_increasing_sequence, [checker(max_max_dip_on_increasing_sequence_c1),
    checker(max_max_dip_on_increasing_sequence_c),
    automaton(max_max_dip_on_increasing_sequence_a1),
    automaton(max_max_dip_on_increasing_sequence_a),
    automaton_with_signature(max_max_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(max_max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_dip_on_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).

max_max_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_dip_on_increasing_sequence_c1(VARS, Default, s, -1000000, Default, Value).

max_max_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, -1000000, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, -1000000, R, Result).
max_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, -1000000, A1000, Result).

ctr_automaton_signature(max_max_dip_on_increasing_sequence, max_max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_dip_on_increasing_sequence, max_max_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_dip_on_increasing_sequence, max_max_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_dip_on_increasing_sequence, max_max_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

max_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,LT,v,([C, max(D, Xi), R])),
        arc(v,GT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,LT,t,([C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,LT,v,([C, max(D, Xi), R])),
        arc(v,GT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,LT,t,([C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([max(D, Xi), R])),
        arc(u,GT,s,([-1000000, R])),
        arc(u,EQ,s,([-1000000, R])),
        arc(u,LT,v,([max(D, Xi), R])),
        arc(v,GT,s,([-1000000, R])),
        arc(v,EQ,s,([-1000000, R])),
        arc(v,LT,t,([-1000000, max(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([max(D, Xi), R])),
        arc(u,GT,s,([-1000000, R])),
        arc(u,EQ,s,([-1000000, R])),
        arc(u,LT,v,([max(D, Xi), R])),
        arc(v,GT,s,([-1000000, R])),
        arc(v,EQ,s,([-1000000, R])),
        arc(v,LT,t,([-1000000, max(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_max_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        max_max_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

max_max_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+2,
        VALUE#=<MAXV.




max_max_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.533: Illustrating the MAX_MAX_DIP_ON_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.534 and 4.535 respectively depict the automaton associated with the constraint
MAX_MAX_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.534: Automaton for the MAX_MAX_DIP_ON_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is −∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.535: Simplified automaton for the MAX_MAX_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is−∞; Ri −Ri−1 ≥ 0 is a
linear invariant.
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MAX_MAX_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MAX_MAX_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the INCREASING

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value −∞.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (6, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.536 provides an example where the MAX_MAX_INCREASING

(6, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_increasing,['20141203']).

ctr_origin(max_max_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(max_max_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_max_increasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_increasing, []).

ctr_functional_dependency(max_max_increasing, 1, [2]).

ctr_typical(max_max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_max_increasing,max_max_increasing(6,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_max_increasing,[]).

ctr_eval(max_max_increasing, [checker(max_max_increasing_c1),
    checker(max_max_increasing_c),
    automaton(max_max_increasing_a1),
    automaton(max_max_increasing_a),
    automaton_with_signature(max_max_increasing_a1_s),
    automaton_with_signature(max_max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_increasing_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(max(D,Xi),Xj)),
        max_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result).

max_max_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_increasing_c1(VARS, Default, s, Default, Value).

max_max_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_max_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_max_increasing_c1([Xj|Xs], Default, s, R, Result).
max_max_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(Xi,Xj)),
        max_max_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_max_increasing, max_max_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_increasing, max_max_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_increasing, max_max_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_increasing, max_max_increasing_ao1, pair_signature(2,signature)).

max_max_increasing_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_increasing_a(Flag,Value,VARIABLES,Default).

max_max_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, -1000000, max(R, max(max(D, Xi), Xj))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_increasing_ao(Flag,Value,VARIABLES,Default,Options).

max_max_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, -1000000, max(R, max(max(D, Xi), Xj))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_increasing_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_increasing_a1(Flag,Value,VARIABLES,Default).

max_max_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([max(R, max(Xi, Xj))]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_max_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([max(R, max(Xi, Xj))]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_max_increasing_r(VALUE,Xs,SV):-
        max_max_increasing_r(VALUE,Xs,SV,SV).

max_max_increasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_increasing, [cell(s,s,max(cf,cb))]).

ctr_glue_matrix1(max_max_increasing, [cell(s,s,inf)]).


max_max_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.536: Illustrating the MAX_MAX_INCREASING constraint of the Example slot
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Automaton Figures 4.537 and 4.538 respectively depict the automaton associated with the constraint
MAX_MAX_INCREASING and its simplified form.

R s





C ← default
D ← −∞
R← default





max(R,C)

≥
<{

D ← −∞
R← max(R,max(max(D, VARi), VARi+1))

}

Figure 4.537: Automaton for the MAX_MAX_INCREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INCREASING pattern where
default is −∞

R s

{R← default}

R

≥<
{R← max(R,max(VARi, VARi+1))}

Figure 4.538: Simplified automaton for the MAX_MAX_INCREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the INCREASING
pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s

s max(
−→
C ,
←−
C )

Table 4.21: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the MAX_MAX_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature MAX , and the aggregator max ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s −∞

Table 4.22: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the simplified automaton of the MAX_MAX_INCREASING constraint de-
fined as the composition of the INCREASING pattern , the feature MAX , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_MAX_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MAX_MAX_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (6, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.539 provides an example where the MAX_MAX_INCREASING_SEQUENCE

(6, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_increasing_sequence,['20141203']).

ctr_origin(max_max_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(max_max_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_max_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_increasing_sequence, []).

ctr_functional_dependency(max_max_increasing_sequence, 1, [2]).

ctr_typical(max_max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_max_increasing_sequence,max_max_increasing_sequence(6,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_max_increasing_sequence,[]).

ctr_eval(max_max_increasing_sequence, [checker(max_max_increasing_sequence_c1),
    checker(max_max_increasing_sequence_c),
    automaton(max_max_increasing_sequence_a1),
    automaton(max_max_increasing_sequence_a),
    automaton_with_signature(max_max_increasing_sequence_a1_s),
    automaton_with_signature(max_max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        max_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
max_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
max_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        max_max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        max_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).

max_max_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_increasing_sequence_c1(VARS, Default, s, Default, Value).

max_max_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_max_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_max_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_max_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(Xi,Xj)),
        max_max_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
max_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_max_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_max_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).
max_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xj),
        max_max_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).

ctr_automaton_signature(max_max_increasing_sequence, max_max_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_increasing_sequence, max_max_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_increasing_sequence, max_max_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_increasing_sequence, max_max_increasing_sequence_ao1, pair_signature(2,signature)).

max_max_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_max_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(t,GT,s,([Default, -1000000, max(R, C)])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_max_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(t,GT,s,([Default, -1000000, max(R, C)])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_max_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([max(R, max(Xi, Xj))])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([max(R, Xj)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([max(R, max(Xi, Xj))])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([max(R, Xj)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_max_increasing_sequence_r(VALUE,Xs,SV):-
        max_max_increasing_sequence_r(VALUE,Xs,SV,SV).

max_max_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,t,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,t,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(max_max_increasing_sequence, [cell(s,s,inf),cell(s,t,inf),cell(t,s,inf),cell(t,t,inf)]).


max_max_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.539: Illustrating the MAX_MAX_INCREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.540 and 4.541 respectively depict the automaton associated with the constraint
MAX_MAX_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← −∞
R← default





≤ t
m
a
x
(R

,
C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
>




C ← default
D ← −∞
R← max(R,C)





=
{D ← max(D, VARi+1)}

<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.540: Automaton for the MAX_MAX_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is −∞

≥ s

{R← default}

≤ t

R

≥

<
{R← max(R,max(VARi, VARi+1))}>

=
<

{R← max(R, VARi+1)}

Figure 4.541: Simplified automaton for the MAX_MAX_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.40 to the seed transducer of the
INCREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.23: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the MAX_MAX_INCREASING_SEQUENCE constraint defined as the composition of the
INCREASING_SEQUENCE pattern , the feature MAX , and the aggregator max ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s −∞ −∞

t −∞ −∞
M

Table 4.24: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the simplified automaton of the MAX_MAX_INCREASING_SEQUENCE constraint de-
fined as the composition of the INCREASING_SEQUENCE pattern , the feature MAX ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.



1286 MAX_MAX_INFLEXION

MAX_MAX_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MAX_MAX_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the INFLEXION

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value −∞.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example (6, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.542 provides an example where the MAX_MAX_INFLEXION

(6, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_inflexion,['20141203']).

ctr_origin(max_max_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(max_max_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_max_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_max_inflexion, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_inflexion, []).

ctr_functional_dependency(max_max_inflexion, 1, [2]).

ctr_typical(max_max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_max_inflexion,max_max_inflexion(6,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(max_max_inflexion,[]).

ctr_eval(max_max_inflexion, [checker(max_max_inflexion_c1),
    checker(max_max_inflexion_c),
    automaton(max_max_inflexion_a1),
    automaton(max_max_inflexion_a),
    automaton_with_signature(max_max_inflexion_a1_s),
    automaton_with_signature(max_max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_inflexion_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_max_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
max_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
max_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).
max_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        max_max_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        max_max_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result).

max_max_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_inflexion_c1(VARS, Default, s, -1000000, Default, Value).

max_max_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
max_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_max_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
max_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_max_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
max_max_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_inflexion_c1([Xj|Xs], Default, t, -1000000, A1000, Result).
max_max_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        max_max_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
max_max_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        max_max_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
max_max_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_inflexion_c1([Xj|Xs], Default, r, -1000000, A1000, Result).

ctr_automaton_signature(max_max_inflexion, max_max_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_inflexion, max_max_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_inflexion, max_max_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_inflexion, max_max_inflexion_ao1, pair_signature(2,signature)).

max_max_inflexion_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_inflexion_a(Flag,Value,VARIABLES,Default).

max_max_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, -1000000, max(R, max(D, Xi))])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

max_max_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, -1000000, max(R, max(D, Xi))])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_inflexion_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_inflexion_a1(Flag,Value,VARIABLES,Default).

max_max_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([-1000000, max(R, max(D, Xi))])),
        arc(r,LT,r,([max(D, Xi), R])),
        arc(r,EQ,r,([max(D, Xi), R])),
        arc(t,GT,t,([max(D, Xi), R])),
        arc(t,EQ,t,([max(D, Xi), R])),
        arc(t,LT,r,([-1000000, max(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_max_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([-1000000, max(R, max(D, Xi))])),
        arc(r,LT,r,([max(D, Xi), R])),
        arc(r,EQ,r,([max(D, Xi), R])),
        arc(t,GT,t,([max(D, Xi), R])),
        arc(t,EQ,t,([max(D, Xi), R])),
        arc(t,LT,r,([-1000000, max(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_max_inflexion_r(VALUE,Xs,SV):-
        max_max_inflexion_r(VALUE,Xs,SV,SV).

max_max_inflexion_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV.




max_max_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.542: Illustrating the MAX_MAX_INFLEXION constraint of the Example slot
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Automaton Figures 4.543 and 4.544 respectively depict the automaton associated with the constraint
MAX_MAX_INFLEXION and its simplified form.

= s





C ← default
D ← −∞
R← default





≤ r ≥ t

max(R,C)

=

><

>≤
{D ← max(D, VARi)}

≥
{D ← max(D, VARi)}

<{
D ← −∞
R← max(R,max(D, VARi))

}

Figure 4.543: Automaton for the MAX_MAX_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is −∞ (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← −∞
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← max(D, VARi)}

≥
{D ← max(D, VARi)}

<{
D ← −∞
R← max(R,max(D, VARi))

}

Figure 4.544: Simplified automaton for the MAX_MAX_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION
pattern where default is−∞ (transition r → t has the same registers updates as tran-
sition t→ r); Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_MAX_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint MAX_MAX_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the PEAK pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value −∞.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (6, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.545 provides an example where the MAX_MAX_PEAK

(6, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_peak,['20141203']).

ctr_origin(max_max_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(max_max_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_max_peak,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_max_peak, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_peak, []).

ctr_functional_dependency(max_max_peak, 1, [2]).

ctr_typical(max_max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_max_peak,max_max_peak(6,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(max_max_peak,[]).

ctr_eval(max_max_peak, [checker(max_max_peak_c1),
    checker(max_max_peak_c),
    automaton(max_max_peak_a1),
    automaton(max_max_peak_a),
    automaton_with_signature(max_max_peak_a1_s),
    automaton_with_signature(max_max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_peak_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_peak_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_peak_c([Xj|Xs], Default, r, C, D, R, Result).
max_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        max_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
max_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        max_max_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        max_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
max_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        max_max_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result).

max_max_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_peak_c1(VARS, Default, s, Default, Value).

max_max_peak_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_max_peak_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_max_peak_c1([Xj|Xs], Default, s, R, Result).
max_max_peak_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        max_max_peak_c1([Xj|Xs], Default, r, R, Result).
max_max_peak_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_max_peak_c1([Xj|Xs], Default, t, A1000, Result).
max_max_peak_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        max_max_peak_c1([Xj|Xs], Default, r, R, Result).
max_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_max_peak_c1([Xj|Xs], Default, t, R, Result).
max_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_max_peak_c1([Xj|Xs], Default, t, R, Result).
max_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_max_peak_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(max_max_peak, max_max_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_peak, max_max_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_peak, max_max_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_peak, max_max_peak_ao1, pair_signature(2,signature)).

max_max_peak_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_peak_a(Flag,Value,VARIABLES,Default).

max_max_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_peak_ao(Flag,Value,VARIABLES,Default,Options).

max_max_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_peak_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_peak_a1(Flag,Value,VARIABLES,Default).

max_max_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([max(R, Xi)])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_max_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_peak_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([max(R, Xi)])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_max_peak_r(VALUE,Xs,SV):-
        max_max_peak_r(VALUE,Xs,SV,SV).

max_max_peak_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_peak, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(df,max(db,xj))),cell(r,t,max(cb,max(df,max(db,xj)))),cell(t,s,max(cf,cb)),cell(t,r,max(cf,max(df,max(db,xj)))),cell(t,t,max(cf,cb))]).

ctr_glue_matrix1(max_max_peak, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,xj),cell(r,t,inf),cell(t,s,inf),cell(t,r,inf),cell(t,t,inf)]).


max_max_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.545: Illustrating the MAX_MAX_PEAK constraint of the Example slot



1292 MAX_MAX_PEAK

Automaton Figures 4.546 and 4.547 respectively depict the automaton associated with the constraint
MAX_MAX_PEAK and its simplified form.

≥ s





C ← default
D ← −∞
R← default





≤ r ≥ t

max(R,C)

≥

<

>{
C ← max(D, VARi)
D ← −∞

}

≤
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

=
{D ← max(D, VARi)}

<



C ← default
D ← −∞
R← max(R,C)





Figure 4.546: Automaton for the MAX_MAX_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is −∞

≥ s{R← default}

≤ r ≥ t

R

≥

<

>
{R← max(R, VARi)}

≤ >

=<

Figure 4.547: Simplified automaton for the MAX_MAX_PEAK constraint obtained
by applying decoration Table 3.39 to the seed transducer of the PEAK pattern where
default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
D,
←−
D, VARi+1)

C
max(

←−
C ,
−→
D,
←−
D, VARi+1)

R

t max(
−→
C ,
←−
C ) max(

−→
C ,
−→
D,
←−
D, VARi+1)

L
max(

−→
C ,
←−
C )

Table 4.25: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the MAX_MAX_PEAK constraint defined as the composition of the PEAK pattern , the

feature MAX , and the aggregator max ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞ VARi+1
C −∞

R

t −∞ −∞
L
−∞

Table 4.26: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the simplified automaton of the MAX_MAX_PEAK constraint defined as the composi-
tion of the PEAK pattern , the feature MAX , and the aggregator max ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_MAX_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MAX_MAX_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value−∞.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example (6, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.548 provides an example where the MAX_MAX_STRICTLY_DECREASING_SEQUENCE

(6, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_strictly_decreasing_sequence,['20141203']).

ctr_origin(max_max_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_max_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_max_strictly_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_strictly_decreasing_sequence, []).

ctr_functional_dependency(max_max_strictly_decreasing_sequence, 1, [2]).

ctr_typical(max_max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_max_strictly_decreasing_sequence,max_max_strictly_decreasing_sequence(6,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(max_max_strictly_decreasing_sequence,[]).

ctr_eval(max_max_strictly_decreasing_sequence, [checker(max_max_strictly_decreasing_sequence_c1),
    checker(max_max_strictly_decreasing_sequence_c),
    automaton(max_max_strictly_decreasing_sequence_a1),
    automaton(max_max_strictly_decreasing_sequence_a),
    automaton_with_signature(max_max_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(max_max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_strictly_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(R,C),
        max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).

max_max_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Value).

max_max_strictly_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
max_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        max_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, R, Result).
max_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        max_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_max_strictly_decreasing_sequence, max_max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_strictly_decreasing_sequence, max_max_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_strictly_decreasing_sequence, max_max_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_strictly_decreasing_sequence, max_max_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

max_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, R])),
        arc(r,LT,s,([Default, -1000000, max(R, C)])),
        arc(r,EQ,s,([Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, R])),
        arc(r,LT,s,([Default, -1000000, max(R, C)])),
        arc(r,EQ,s,([Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_max_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        max_max_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_max_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_strictly_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(max_max_strictly_decreasing_sequence, [cell(s,s,inf),cell(s,r,inf),cell(r,s,inf),cell(r,r,inf)]).


max_max_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.548: Illustrating the MAX_MAX_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.549 and 4.550 respectively depict the automaton associated with the constraint
MAX_MAX_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← −∞
R← default





> r
m
a
x
(R

,
C
)

>{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}

≤



C ← default
D ← −∞
R← max(R,C)





Figure 4.549: Automaton for the MAX_MAX_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is −∞

≤ s

{R← default}

> r

R

>
{R← max(R, VARi)}

≤

>

≤

Figure 4.550: Simplified automaton for the MAX_MAX_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s max(
−→
C ,
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C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.27: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the MAX_MAX_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MAX , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s −∞ −∞

r −∞ −∞
M

Table 4.28: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
MAX_MAX_STRICTLY_DECREASING_SEQUENCE constraint defined as the compo-
sition of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MAX , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_MAX_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MAX_MAX_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example (6, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.551 provides an example where the MAX_MAX_STRICTLY_INCREASING_SEQUENCE

(6, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_strictly_increasing_sequence,['20141203']).

ctr_origin(max_max_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_max_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_max_strictly_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_strictly_increasing_sequence, []).

ctr_functional_dependency(max_max_strictly_increasing_sequence, 1, [2]).

ctr_typical(max_max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_max_strictly_increasing_sequence,max_max_strictly_increasing_sequence(6,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(max_max_strictly_increasing_sequence,[]).

ctr_eval(max_max_strictly_increasing_sequence, [checker(max_max_strictly_increasing_sequence_c1),
    checker(max_max_strictly_increasing_sequence_c),
    automaton(max_max_strictly_increasing_sequence_a1),
    automaton(max_max_strictly_increasing_sequence_a),
    automaton_with_signature(max_max_strictly_increasing_sequence_a1_s),
    automaton_with_signature(max_max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_strictly_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        max_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(R,C),
        max_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        max_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).

max_max_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_strictly_increasing_sequence_c1(VARS, Default, s, Default, Value).

max_max_strictly_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_max_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(Xi,Xj)),
        max_max_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
max_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        max_max_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xj),
        max_max_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).

ctr_automaton_signature(max_max_strictly_increasing_sequence, max_max_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_strictly_increasing_sequence, max_max_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_strictly_increasing_sequence, max_max_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_strictly_increasing_sequence, max_max_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

max_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(r,GT,s,([Default, -1000000, max(R, C)])),
        arc(r,EQ,s,([Default, -1000000, max(R, C)])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(r,GT,s,([Default, -1000000, max(R, C)])),
        arc(r,EQ,s,([Default, -1000000, max(R, C)])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([max(R, max(Xi, Xj))])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([max(R, Xj)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([max(R, max(Xi, Xj))])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([max(R, Xj)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_max_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        max_max_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

max_max_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_strictly_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(max_max_strictly_increasing_sequence, [cell(s,s,inf),cell(s,r,inf),cell(r,s,inf),cell(r,r,inf)]).


max_max_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.551: Illustrating the MAX_MAX_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.552 and 4.553 respectively depict the automaton associated with the constraint
MAX_MAX_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← −∞
R← default





< r
m
a
x
(R

,
C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
≥




C ← default
D ← −∞
R← max(R,C)





<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.552: Automaton for the MAX_MAX_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is −∞

≥ s

{R← default}

< r

R

≥

<
{R← max(R,max(VARi, VARi+1))}≥

<
{R← max(R, VARi+1)}

Figure 4.553: Simplified automaton for the MAX_MAX_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.40 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.29: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the MAX_MAX_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MAX , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s −∞ −∞

r −∞ −∞
M

Table 4.30: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
MAX_MAX_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MAX , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_MAX_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint MAX_MAX_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the SUMMIT pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value −∞.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example (5, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.554 provides an example where the MAX_MAX_SUMMIT

(5, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_summit,['20141203']).

ctr_origin(max_max_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(max_max_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_max_summit,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_max_summit, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_summit, []).

ctr_functional_dependency(max_max_summit, 1, [2]).

ctr_typical(max_max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_max_summit,max_max_summit(5,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(max_max_summit,[]).

ctr_eval(max_max_summit, [checker(max_max_summit_c1),
    checker(max_max_summit_c),
    automaton(max_max_summit_a1),
    automaton(max_max_summit_a),
    automaton_with_signature(max_max_summit_a1_s),
    automaton_with_signature(max_max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_summit_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_max_summit_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_summit_c([Xj|Xs], Default, r, C, D, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        max_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        max_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        max_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        max_max_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        max_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result).
max_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        max_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        max_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        max_max_summit_c([Xj|Xs], Default, s, C, -1000000, R, Result).

max_max_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_summit_c1(VARS, Default, s, Default, Value).

max_max_summit_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_max_summit_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_max_summit_c1([Xj|Xs], Default, s, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        max_max_summit_c1([Xj|Xs], Default, r, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        max_max_summit_c1([Xj|Xs], Default, r, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_max_summit_c1([Xj|Xs], Default, t, A1000, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_max_summit_c1([Xj|Xs], Default, u, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_max_summit_c1([Xj|Xs], Default, t, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_max_summit_c1([Xj|Xs], Default, t, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_max_summit_c1([Xj|Xs], Default, r, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=:=Xj, !,
        max_max_summit_c1([Xj|Xs], Default, u, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        max_max_summit_c1([Xj|Xs], Default, r, R, Result).
max_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        max_max_summit_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_max_summit, max_max_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_summit, max_max_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_summit, max_max_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_summit, max_max_summit_ao1, pair_signature(2,signature)).

max_max_summit_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_summit_a(Flag,Value,VARIABLES,Default).

max_max_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,EQ,u,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,LT,r,([Default, -1000000, max(R, C)])),
        arc(u,EQ,u,([C, max(D, Xi), R])),
        arc(u,LT,r,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_summit_ao(Flag,Value,VARIABLES,Default,Options).

max_max_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,EQ,u,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,LT,r,([Default, -1000000, max(R, C)])),
        arc(u,EQ,u,([C, max(D, Xi), R])),
        arc(u,LT,r,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_summit_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_summit_a1(Flag,Value,VARIABLES,Default).

max_max_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,GT,t,([max(R, Xi)])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,LT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,LT,r,([R])),
        arc(u,GT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_max_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_summit_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,GT,t,([max(R, Xi)])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,LT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,LT,r,([R])),
        arc(u,GT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_max_summit_r(VALUE,Xs,SV):-
        max_max_summit_r(VALUE,Xs,SV,SV).

max_max_summit_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_summit, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(s,u,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(df,max(db,xj))),cell(r,t,max(cb,max(df,max(db,xj)))),cell(r,u,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,r,max(cf,max(df,max(db,xj)))),cell(t,t,max(cf,cb)),cell(t,u,max(cf,max(df,max(db,xj)))),cell(u,s,max(cf,cb)),cell(u,r,max(cf,cb)),cell(u,t,max(cb,max(df,max(db,xj)))),cell(u,u,max(cf,cb))]).

ctr_glue_matrix1(max_max_summit, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(s,u,inf),cell(r,s,inf),cell(r,r,xj),cell(r,t,inf),cell(r,u,inf),cell(t,s,inf),cell(t,r,inf),cell(t,t,inf),cell(t,u,inf),cell(u,s,inf),cell(u,r,inf),cell(u,t,inf),cell(u,u,inf)]).


max_max_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.554: Illustrating the MAX_MAX_SUMMIT constraint of the Example slot
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Automaton Figures 4.555 and 4.556 respectively depict the automaton associated with the constraint
MAX_MAX_SUMMIT and its simplified form.

≥ s





C ← default
D ← −∞
R← default



 < r

≥ t

= u

max(R,C)

≥

<

<
{D ← max(D, VARi)}

>{
C ← max(D, VARi)
D ← −∞

}

=
{D ← max(D, VARi)}

=
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

<


 C ←

default

D
←
−∞

R←
m
ax(R

,C
)




=
{D ← max(D, VARi)}

<
{D
←

m
a
x
(D

, V
A
R i
)}

>

{
D
←
−
∞
}

Figure 4.555: Automaton for the MAX_MAX_SUMMIT constraint obtained by applying
decoration Table 3.37 to the seed transducer of the SUMMIT pattern where default is
−∞ (transition u→ r has the same register update as transition r → u)

s r t u

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
D,
←−
D, VARi+1)

C
max(

←−
C ,
−→
D,
←−
D, VARi+1)

R
max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C ) max(

−→
C ,
−→
D,
←−
D, VARi+1)

L
max(

−→
C ,
←−
C ) max(

−→
C ,
−→
D,
←−
D, VARi+1)

L

u max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

←−
C ,
−→
D,
←−
D, VARi+1)

R
max(

−→
C ,
←−
C )

Table 4.31: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the MAX_MAX_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature MAX , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.556: Simplified automaton for the MAX_MAX_SUMMIT constraint obtained
by applying decoration Table 3.39 to the seed transducer of the SUMMIT pattern where
default is−∞ (transition u → r has the same register update as transition r → u);
Ri −Ri−1 ≥ 0 is a linear invariant.

s r t u

s −∞ −∞ −∞ −∞

r −∞ VARi+1
C −∞

R
−∞

t −∞ −∞
L
−∞ −∞

L

u −∞ −∞ −∞
R
−∞

Table 4.32: Concrete glue matrix, derived from the parametrised glue matrix 3.20, for
the simplified automaton of the MAX_MAX_SUMMIT constraint defined as the compo-
sition of the SUMMIT pattern , the feature MAX , and the aggregator max ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_MAX_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MAX_MAX_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all maximum values in each occurrence of the ZIGZAG pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value −∞.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (7, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.557 provides an example where the MAX_MAX_ZIGZAG

(7, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_max_zigzag,['20141203']).

ctr_origin(max_max_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(max_max_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_max_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_max_zigzag, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_max_zigzag, []).

ctr_functional_dependency(max_max_zigzag, 1, [2]).

ctr_typical(max_max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_max_zigzag,max_max_zigzag(7,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(max_max_zigzag,[]).

ctr_eval(max_max_zigzag, [checker(max_max_zigzag_c1),
    checker(max_max_zigzag_c),
    automaton(max_max_zigzag_a1),
    automaton(max_max_zigzag_a),
    automaton_with_signature(max_max_zigzag_a1_s),
    automaton_with_signature(max_max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_max_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_zigzag_c(VARS, Default, s, Default, -1000000, Default, Value).

max_max_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        max_max_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        max_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        max_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        max_max_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        max_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        max_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, R, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xi)),
        max_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result).

max_max_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_max_zigzag_c1(VARS, Default, s, -1000000, Default, Value).

max_max_zigzag_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_max_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, d, D, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, a, D, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        max_max_zigzag_c1([Xj|Xs], Default, b, A1000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi<Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, a, D, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi>Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, d, -1000000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, s, -1000000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_zigzag_c1([Xj|Xs], Default, c, -1000000, A1000, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi),
        max_max_zigzag_c1([Xj|Xs], Default, f, -1000000, A1000, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, s, -1000000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi<Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, a, -1000000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi>Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, d, D, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        max_max_zigzag_c1([Xj|Xs], Default, e, A1000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,max(D,Xi)),
        max_max_zigzag_c1([Xj|Xs], Default, f, -1000000, A1000, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, s, -1000000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi<Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, a, -1000000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi>Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, d, -1000000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi=:=Xj, !,
        max_max_zigzag_c1([Xj|Xs], Default, s, -1000000, R, Result).
max_max_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_max_zigzag_c1([Xj|Xs], Default, c, -1000000, A1000, Result).

ctr_automaton_signature(max_max_zigzag, max_max_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(max_max_zigzag, max_max_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_max_zigzag, max_max_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_max_zigzag, max_max_zigzag_ao1, pair_signature(2,signature)).

max_max_zigzag_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_zigzag_a(Flag,Value,VARIABLES,Default).

max_max_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

max_max_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, max(R, C)])),
        arc(c,LT,a,([Default, -1000000, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, max(R, C)])),
        arc(f,EQ,s,([Default, -1000000, max(R, C)])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

max_max_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, max(R, C)])),
        arc(c,LT,a,([Default, -1000000, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, max(R, C)])),
        arc(f,EQ,s,([Default, -1000000, max(R, C)])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_max_zigzag_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_max_zigzag_a1(Flag,Value,VARIABLES,Default).

max_max_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_max_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_max_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,a,([D, R])),
        arc(a,GT,b,([max(D, Xi), R])),
        arc(a,EQ,s,([D, R])),
        arc(a,LT,a,([D, R])),
        arc(b,GT,d,([-1000000, R])),
        arc(b,EQ,s,([-1000000, R])),
        arc(b,LT,c,([-1000000, max(R, max(D, Xi))])),
        arc(c,GT,f,([-1000000, max(R, Xi)])),
        arc(c,EQ,s,([-1000000, R])),
        arc(c,LT,a,([-1000000, R])),
        arc(d,GT,d,([D, R])),
        arc(d,EQ,s,([D, R])),
        arc(d,LT,e,([max(D, Xi), R])),
        arc(e,GT,f,([-1000000, max(R, max(D, Xi))])),
        arc(e,EQ,s,([-1000000, R])),
        arc(e,LT,a,([-1000000, R])),
        arc(f,GT,d,([-1000000, R])),
        arc(f,EQ,s,([-1000000, R])),
        arc(f,LT,c,([-1000000, max(R, Xi)]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_max_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_max_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

max_max_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_max_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_max_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,a,([D, R])),
        arc(a,GT,b,([max(D, Xi), R])),
        arc(a,EQ,s,([D, R])),
        arc(a,LT,a,([D, R])),
        arc(b,GT,d,([-1000000, R])),
        arc(b,EQ,s,([-1000000, R])),
        arc(b,LT,c,([-1000000, max(R, max(D, Xi))])),
        arc(c,GT,f,([-1000000, max(R, Xi)])),
        arc(c,EQ,s,([-1000000, R])),
        arc(c,LT,a,([-1000000, R])),
        arc(d,GT,d,([D, R])),
        arc(d,EQ,s,([D, R])),
        arc(d,LT,e,([max(D, Xi), R])),
        arc(e,GT,f,([-1000000, max(R, max(D, Xi))])),
        arc(e,EQ,s,([-1000000, R])),
        arc(e,LT,a,([-1000000, R])),
        arc(f,GT,d,([-1000000, R])),
        arc(f,EQ,s,([-1000000, R])),
        arc(f,LT,c,([-1000000, max(R, Xi)]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_max_zigzag_r(VALUE,Xs,SV):-
        max_max_zigzag_r(VALUE,Xs,SV,SV).

max_max_zigzag_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV+1,
        VALUE#=<MAXV.

ctr_glue_matrix(max_max_zigzag, [cell(s,s,max(cf,cb)),cell(s,a,max(cf,cb)),cell(s,b,max(cf,cb)),cell(s,c,max(cf,cb)),cell(s,d,max(cf,cb)),cell(s,e,max(cf,cb)),cell(s,f,max(cf,cb)),cell(a,s,max(cf,cb)),cell(a,a,max(cf,cb)),cell(a,b,max(cf,cb)),cell(a,c,max(cb,max(df,max(db,xj)))),cell(a,d,max(cf,cb)),cell(a,e,max(df,max(db,xj))),cell(a,f,max(cf,cb)),cell(b,s,max(cf,cb)),cell(b,a,max(cf,cb)),cell(b,b,max(df,max(db,xj))),cell(b,c,max(cf,cb)),cell(b,d,max(df,max(db,xj))),cell(b,e,max(cf,cb)),cell(b,f,max(cb,max(df,max(db,xj)))),cell(c,s,max(cf,cb)),cell(c,a,max(cf,max(df,max(db,xj)))),cell(c,b,max(cf,cb)),cell(c,c,max(cf,max(cb,max(df,max(db,xj))))),cell(c,d,max(cf,cb)),cell(c,e,max(cf,max(df,max(db,xj)))),cell(c,f,max(cf,cb)),cell(d,s,max(cf,cb)),cell(d,a,max(cf,cb)),cell(d,b,max(df,max(db,xj))),cell(d,c,max(cf,cb)),cell(d,d,max(cf,cb)),cell(d,e,max(cf,cb)),cell(d,f,max(cb,max(df,max(db,xj)))),cell(e,s,max(cf,cb)),cell(e,a,max(df,max(db,xj))),cell(e,b,max(cf,cb)),cell(e,c,max(cb,max(df,max(db,xj)))),cell(e,d,max(cf,cb)),cell(e,e,max(df,max(db,xj))),cell(e,f,max(cf,cb)),cell(f,s,max(cf,cb)),cell(f,a,max(cf,cb)),cell(f,b,max(cf,max(df,max(db,xj)))),cell(f,c,max(cf,cb)),cell(f,d,max(cf,max(df,max(db,xj)))),cell(f,e,max(cf,cb)),cell(f,f,max(cf,max(cb,max(df,max(db,xj)))))]).

ctr_glue_matrix1(max_max_zigzag, [cell(s,s,inf),cell(s,a,inf),cell(s,b,inf),cell(s,c,inf),cell(s,d,inf),cell(s,e,inf),cell(s,f,inf),cell(a,s,inf),cell(a,a,inf),cell(a,b,inf),cell(a,c,max(df,max(db,xj))),cell(a,d,inf),cell(a,e,max(df,max(db,xj))),cell(a,f,inf),cell(b,s,inf),cell(b,a,inf),cell(b,b,max(df,max(db,xj))),cell(b,c,inf),cell(b,d,max(df,max(db,xj))),cell(b,e,inf),cell(b,f,max(df,max(db,xj))),cell(c,s,inf),cell(c,a,max(df,max(db,xj))),cell(c,b,inf),cell(c,c,max(df,max(db,xj))),cell(c,d,inf),cell(c,e,max(df,max(db,xj))),cell(c,f,inf),cell(d,s,inf),cell(d,a,inf),cell(d,b,max(df,max(db,xj))),cell(d,c,inf),cell(d,d,inf),cell(d,e,inf),cell(d,f,max(df,max(db,xj))),cell(e,s,inf),cell(e,a,max(df,max(db,xj))),cell(e,b,inf),cell(e,c,max(df,max(db,xj))),cell(e,d,inf),cell(e,e,max(df,max(db,xj))),cell(e,f,inf),cell(f,s,inf),cell(f,a,inf),cell(f,b,max(df,max(db,xj))),cell(f,c,inf),cell(f,d,max(df,max(db,xj))),cell(f,e,inf),cell(f,f,max(df,max(db,xj)))]).


max_max_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.557: Illustrating the MAX_MAX_ZIGZAG constraint of the Example slot
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Automaton Figures 4.558 and 4.559 respectively depict the automaton associated with the constraint
MAX_MAX_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← default
D ← −∞
R← max(R,C)
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C ← max(C,max(D, VARi))
D ← −∞

}

Figure 4.558: Automaton for the MAX_MAX_ZIGZAG constraint obtained by applying
decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is
−∞; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value
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Figure 4.559: Simplified automaton for the MAX_MAX_ZIGZAG constraint obtained
by applying decoration Table 3.29 to the seed transducer of the ZIGZAG pattern where
default is−∞; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the register D is reset to its initial value; Ri −Ri−1 ≥ 0
is a linear invariant.
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Table 4.33: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the MAX_MAX_ZIGZAG constraint defined as the composition of the ZIGZAG pattern ,

the feature MAX , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Table 4.34: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the MAX_MAX_ZIGZAG constraint defined as the compo-
sition of the ZIGZAG pattern , the feature MAX , and the aggregator max ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_MIN_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint MAX_MIN_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 2¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

3 − 2

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value−∞.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example (5, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.560 provides an example where the MAX_MIN_BUMP_ON_DECREASING_SEQUENCE

(5, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(max_min_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_min_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_min_bump_on_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_bump_on_decreasing_sequence, []).

ctr_functional_dependency(max_min_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(max_min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(max_min_bump_on_decreasing_sequence,max_min_bump_on_decreasing_sequence(5,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(max_min_bump_on_decreasing_sequence,[]).

ctr_eval(max_min_bump_on_decreasing_sequence, [checker(max_min_bump_on_decreasing_sequence_c1),
    checker(max_min_bump_on_decreasing_sequence_c),
    automaton(max_min_bump_on_decreasing_sequence_a1),
    automaton(max_min_bump_on_decreasing_sequence_a),
    automaton_with_signature(max_min_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(max_min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).

max_min_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_bump_on_decreasing_sequence_c1(VARS, Default, s, 1000000, Default, Value).

max_min_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 1000000, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 1000000, R, Result).
max_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, 1000000, A1000, Result).

ctr_automaton_signature(max_min_bump_on_decreasing_sequence, max_min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_bump_on_decreasing_sequence, max_min_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_bump_on_decreasing_sequence, max_min_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_bump_on_decreasing_sequence, max_min_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

max_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,GT,v,([C, min(D, Xi), R])),
        arc(v,LT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,GT,t,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,GT,v,([C, min(D, Xi), R])),
        arc(v,LT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,GT,t,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([min(D, Xi), R])),
        arc(u,LT,s,([1000000, R])),
        arc(u,EQ,s,([1000000, R])),
        arc(u,GT,v,([min(D, Xi), R])),
        arc(v,LT,s,([1000000, R])),
        arc(v,EQ,s,([1000000, R])),
        arc(v,GT,t,([1000000, max(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([min(D, Xi), R])),
        arc(u,LT,s,([1000000, R])),
        arc(u,EQ,s,([1000000, R])),
        arc(u,GT,v,([min(D, Xi), R])),
        arc(v,LT,s,([1000000, R])),
        arc(v,EQ,s,([1000000, R])),
        arc(v,GT,t,([1000000, max(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        max_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-2.




max_min_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.560: Illustrating the MAX_MIN_BUMP_ON_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.561 and 4.562 respectively depict the automaton associated with the constraint
MAX_MIN_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.561: Automaton for the MAX_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is −∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.562: Simplified automaton for the MAX_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.
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MAX_MIN_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MAX_MIN_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the DECREASING

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value −∞.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (4, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.563 provides an example where the MAX_MIN_DECREASING

(4, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_decreasing,['20141203']).

ctr_origin(max_min_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(max_min_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_min_decreasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_decreasing, []).

ctr_functional_dependency(max_min_decreasing, 1, [2]).

ctr_typical(max_min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_min_decreasing,max_min_decreasing(4,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_min_decreasing,[]).

ctr_eval(max_min_decreasing, [checker(max_min_decreasing_c1),
    checker(max_min_decreasing_c),
    automaton(max_min_decreasing_a1),
    automaton(max_min_decreasing_a),
    automaton_with_signature(max_min_decreasing_a1_s),
    automaton_with_signature(max_min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_decreasing_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        max_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
max_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

max_min_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_decreasing_c1(VARS, Default, s, Default, Value).

max_min_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_min_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(Xi,Xj)),
        max_min_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
max_min_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_min_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_min_decreasing, max_min_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_decreasing, max_min_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_decreasing, max_min_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_decreasing, max_min_decreasing_ao1, pair_signature(2,signature)).

max_min_decreasing_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_decreasing_a(Flag,Value,VARIABLES,Default).

max_min_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

max_min_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_decreasing_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_decreasing_a1(Flag,Value,VARIABLES,Default).

max_min_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(R, min(Xi, Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_min_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(R, min(Xi, Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_min_decreasing_r(VALUE,Xs,SV):-
        max_min_decreasing_r(VALUE,Xs,SV,SV).

max_min_decreasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_decreasing, [cell(s,s,max(cf,cb))]).

ctr_glue_matrix1(max_min_decreasing, [cell(s,s,inf)]).


max_min_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.563: Illustrating the MAX_MIN_DECREASING constraint of the Example slot
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Automaton Figures 4.564 and 4.565 respectively depict the automaton associated with the constraint
MAX_MIN_DECREASING and its simplified form.

R s





C ← default
D ← +∞
R← default





max(R,C)

>{
D ← +∞
R← max(R,min(min(D, VARi), VARi+1))

}
≤

Figure 4.564: Automaton for the MAX_MIN_DECREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the DECREASING pattern where
default is −∞

R s

{R← default}

R

>
{R← max(R,min(VARi, VARi+1))} ≤

Figure 4.565: Simplified automaton for the MAX_MIN_DECREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the DECREASING
pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s

s max(
−→
C ,
←−
C )

Table 4.35: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the MAX_MIN_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature MIN , and the aggregator max ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s −∞

Table 4.36: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.4, for the simplified automaton of the MAX_MIN_DECREASING constraint de-
fined as the composition of the DECREASING pattern , the feature MIN , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_MIN_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MAX_MIN_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (4, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.566 provides an example where the MAX_MIN_DECREASING_SEQUENCE

(4, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_decreasing_sequence,['20141203']).

ctr_origin(max_min_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_min_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_min_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_decreasing_sequence, []).

ctr_functional_dependency(max_min_decreasing_sequence, 1, [2]).

ctr_typical(max_min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_min_decreasing_sequence,max_min_decreasing_sequence(4,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_min_decreasing_sequence,[]).

ctr_eval(max_min_decreasing_sequence, [checker(max_min_decreasing_sequence_c1),
    checker(max_min_decreasing_sequence_c),
    automaton(max_min_decreasing_sequence_a1),
    automaton(max_min_decreasing_sequence_a),
    automaton_with_signature(max_min_decreasing_sequence_a1_s),
    automaton_with_signature(max_min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        max_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        max_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        max_min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).

max_min_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_decreasing_sequence_c1(VARS, Default, s, Default, Default, Value).

max_min_decreasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(Xi,Xj),
        max_min_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
max_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=<Xj, !,
        max_min_decreasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
max_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,Xj),
        max_min_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
max_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi=:=Xj, !,
        max_min_decreasing_sequence_c1([Xj|Xs], Default, t, C, R, Result).
max_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_min_decreasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).

ctr_automaton_signature(max_min_decreasing_sequence, max_min_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_decreasing_sequence, max_min_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_decreasing_sequence, max_min_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_decreasing_sequence, max_min_decreasing_sequence_ao1, pair_signature(2,signature)).

max_min_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_min_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,s,([Default, 1000000, max(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,s,([Default, 1000000, max(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_min_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(Xi, Xj), R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(t,GT,t,([min(C, Xj), R])),
        arc(t,EQ,t,([C, R])),
        arc(t,LT,s,([Default, max(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(Xi, Xj), R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(t,GT,t,([min(C, Xj), R])),
        arc(t,EQ,t,([C, R])),
        arc(t,LT,s,([Default, max(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_decreasing_sequence_r(VALUE,Xs,SV):-
        max_min_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_min_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,t,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,t,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(max_min_decreasing_sequence, [cell(s,s,inf),cell(s,t,inf),cell(t,s,cf),cell(t,t,inf)]).


max_min_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.566: Illustrating the MAX_MIN_DECREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.567 and 4.568 respectively depict the automaton associated with the constraint
MAX_MIN_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





≥ t
m
a
x
(R

,
C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}=
{D ← min(D, VARi+1)}

<



C ← default
D ← +∞
R← max(R,C)





Figure 4.567: Automaton for the MAX_MIN_DECREASING_SEQUENCE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is −∞

≤ s

{
C ← default
R← default

}

≥ t

m
a
x
(R

,
C
)

>
{C ← min(VARi, VARi+1)}

≤

>
{C ← min(C, VARi+1)}=

<{
C ← default
R← max(R,C)

}

Figure 4.568: Simplified automaton for the MAX_MIN_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.37: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the MAX_MIN_DECREASING_SEQUENCE constraint defined as the composition of the
DECREASING_SEQUENCE pattern , the feature MIN , and the aggregator max ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s −∞ −∞

t
−→
C −∞

M

Table 4.38: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the simplified automaton of the MAX_MIN_DECREASING_SEQUENCE constraint de-
fined as the composition of the DECREASING_SEQUENCE pattern , the feature MIN ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_MIN_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint MAX_MIN_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 2¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

3 − 2

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection. If the pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example (2, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.569 provides an example where the MAX_MIN_DIP_ON_INCREASING_SEQUENCE

(2, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_dip_on_increasing_sequence,['20141203']).

ctr_origin(max_min_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_min_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_min_dip_on_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_dip_on_increasing_sequence, []).

ctr_functional_dependency(max_min_dip_on_increasing_sequence, 1, [2]).

ctr_typical(max_min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(max_min_dip_on_increasing_sequence,max_min_dip_on_increasing_sequence(2,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(max_min_dip_on_increasing_sequence,[]).

ctr_eval(max_min_dip_on_increasing_sequence, [checker(max_min_dip_on_increasing_sequence_c1),
    checker(max_min_dip_on_increasing_sequence_c),
    automaton(max_min_dip_on_increasing_sequence_a1),
    automaton(max_min_dip_on_increasing_sequence_a),
    automaton_with_signature(max_min_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(max_min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_dip_on_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).

max_min_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_dip_on_increasing_sequence_c1(VARS, Default, s, 1000000, Default, Value).

max_min_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, Xi, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, Xi, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, A1000, Result).

ctr_automaton_signature(max_min_dip_on_increasing_sequence, max_min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_dip_on_increasing_sequence, max_min_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_dip_on_increasing_sequence, max_min_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_dip_on_increasing_sequence, max_min_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

max_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, min(D, Xi), R])),
        arc(u,GT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,LT,v,([C, min(D, Xi), R])),
        arc(v,GT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,LT,t,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, min(D, Xi), R])),
        arc(u,GT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,LT,v,([C, min(D, Xi), R])),
        arc(v,GT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,LT,t,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([Xi, R])),
        arc(u,GT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,LT,v,([Xi, R])),
        arc(v,GT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,LT,t,([D, max(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([Xi, R])),
        arc(u,GT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,LT,v,([Xi, R])),
        arc(v,GT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,LT,t,([D, max(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_min_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        max_min_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

max_min_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-2.




max_min_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.569: Illustrating the MAX_MIN_DIP_ON_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.570 and 4.571 respectively depict the automaton associated with the constraint
MAX_MIN_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.570: Automaton for the MAX_MIN_DIP_ON_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is −∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.571: Simplified automaton for the MAX_MIN_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.28 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is−∞; Ri −Ri−1 ≥ 0 is a
linear invariant.
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MAX_MIN_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint MAX_MIN_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the GORGE pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value −∞.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (5, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.572 provides an example where the MAX_MIN_GORGE

(5, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_gorge,['20141203']).

ctr_origin(max_min_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(max_min_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_min_gorge,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_min_gorge, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_gorge, []).

ctr_functional_dependency(max_min_gorge, 1, [2]).

ctr_typical(max_min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_min_gorge,max_min_gorge(5,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(max_min_gorge,[]).

ctr_eval(max_min_gorge, [checker(max_min_gorge_c1),
    checker(max_min_gorge_c),
    automaton(max_min_gorge_a1),
    automaton(max_min_gorge_a),
    automaton_with_signature(max_min_gorge_a1_s),
    automaton_with_signature(max_min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_gorge_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_min_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        max_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_gorge_c([Xj|Xs], Default, s, C, 1000000, R, Result).

max_min_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_gorge_c1(VARS, Default, s, Default, Value).

max_min_gorge_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_min_gorge_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, s, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, r, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, r, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_min_gorge_c1([Xj|Xs], Default, t, A1000, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, u, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, t, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, t, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, r, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=:=Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, u, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, r, R, Result).
max_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        max_min_gorge_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_min_gorge, max_min_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_gorge, max_min_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_gorge, max_min_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_gorge, max_min_gorge_ao1, pair_signature(2,signature)).

max_min_gorge_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_gorge_a(Flag,Value,VARIABLES,Default).

max_min_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(r,EQ,u,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, max(R, C)])),
        arc(u,EQ,u,([C, min(D, Xi), R])),
        arc(u,GT,r,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_gorge_ao(Flag,Value,VARIABLES,Default,Options).

max_min_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(r,EQ,u,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, max(R, C)])),
        arc(u,EQ,u,([C, min(D, Xi), R])),
        arc(u,GT,r,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_gorge_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_gorge_a1(Flag,Value,VARIABLES,Default).

max_min_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,t,([max(R, Xi)])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,GT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,GT,r,([R])),
        arc(u,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_min_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,t,([max(R, Xi)])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,GT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,GT,r,([R])),
        arc(u,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_min_gorge_r(VALUE,Xs,SV):-
        max_min_gorge_r(VALUE,Xs,SV,SV).

max_min_gorge_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_gorge, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(s,u,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,min(df,min(db,xj))),cell(r,t,min(cb,min(df,min(db,xj)))),cell(r,u,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,r,min(cf,min(df,min(db,xj)))),cell(t,t,max(cf,cb)),cell(t,u,min(cf,min(df,min(db,xj)))),cell(u,s,max(cf,cb)),cell(u,r,max(cf,cb)),cell(u,t,min(cb,min(df,min(db,xj)))),cell(u,u,max(cf,cb))]).

ctr_glue_matrix1(max_min_gorge, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(s,u,inf),cell(r,s,inf),cell(r,r,xj),cell(r,t,inf),cell(r,u,inf),cell(t,s,inf),cell(t,r,inf),cell(t,t,inf),cell(t,u,inf),cell(u,s,inf),cell(u,r,inf),cell(u,t,inf),cell(u,u,inf)]).


max_min_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.572: Illustrating the MAX_MIN_GORGE constraint of the Example slot
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Automaton Figures 4.573 and 4.574 respectively depict the automaton associated with the constraint
MAX_MIN_GORGE and its simplified form.

≤ s





C ← default
D ← +∞
R← default



 > r

≤ t

= u

max(R,C)

≤

>

>
{D ← min(D, VARi)}

<{
C ← min(D, VARi)
D ← +∞

}

=
{D ← min(D, VARi)}

=
{D ← min(D, VARi)}

<{
C ← min(C,min(D, VARi))
D ← +∞

}

>


 C ←

default

D
←

+∞
R←

m
ax(R

,C
)




=
{D ← min(D, VARi)}

>
{D
←

m
in
(D

, V
A
R i
)}

<
{D ← +∞}

Figure 4.573: Automaton for the MAX_MIN_GORGE constraint obtained by applying
decoration Table 3.37 to the seed transducer of the GORGE pattern where default is
−∞ (transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s{R← default} > r

≤ t

= u

R
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>

>
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{R← max(R, VARi)}
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=

<

>

=

>

<

Figure 4.574: Simplified automaton for the MAX_MIN_GORGE constraint obtained by
applying decoration Table 3.39 to the seed transducer of the GORGE pattern where
default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s r t u

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

←−
C ,
−→
D,
←−
D, VARi+1)

R
max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C ) min(

−→
C ,
−→
D,
←−
D, VARi+1)

L
max(

−→
C ,
←−
C ) min(

−→
C ,
−→
D,
←−
D, VARi+1)

L

u max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) min(

←−
C ,
−→
D,
←−
D, VARi+1)

R
max(

−→
C ,
←−
C )

Table 4.39: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the MAX_MIN_GORGE constraint defined as the composition of the GORGE pattern ,

the feature MIN , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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s r t u

s −∞ −∞ −∞ −∞

r −∞ VARi+1
C −∞

R
−∞

t −∞ −∞
L
−∞ −∞

L

u −∞ −∞ −∞
R
−∞

Table 4.40: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the simplified automaton of the MAX_MIN_GORGE constraint defined as the composi-
tion of the GORGE pattern , the feature MIN , and the aggregator max ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_MIN_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MAX_MIN_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the INCREASING

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value −∞.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (4, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.575 provides an example where the MAX_MIN_INCREASING

(4, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_increasing,['20141203']).

ctr_origin(max_min_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(max_min_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_min_increasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_increasing, []).

ctr_functional_dependency(max_min_increasing, 1, [2]).

ctr_typical(max_min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_min_increasing,max_min_increasing(4,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_min_increasing,[]).

ctr_eval(max_min_increasing, [checker(max_min_increasing_c1),
    checker(max_min_increasing_c),
    automaton(max_min_increasing_a1),
    automaton(max_min_increasing_a),
    automaton_with_signature(max_min_increasing_a1_s),
    automaton_with_signature(max_min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_increasing_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_min_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        max_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

max_min_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_increasing_c1(VARS, Default, s, Default, Value).

max_min_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_min_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_min_increasing_c1([Xj|Xs], Default, s, R, Result).
max_min_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_min_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_min_increasing, max_min_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_increasing, max_min_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_increasing, max_min_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_increasing, max_min_increasing_ao1, pair_signature(2,signature)).

max_min_increasing_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_increasing_a(Flag,Value,VARIABLES,Default).

max_min_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 1000000, max(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_increasing_ao(Flag,Value,VARIABLES,Default,Options).

max_min_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 1000000, max(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_increasing_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_increasing_a1(Flag,Value,VARIABLES,Default).

max_min_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([max(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_min_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([max(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_min_increasing_r(VALUE,Xs,SV):-
        max_min_increasing_r(VALUE,Xs,SV,SV).

max_min_increasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_increasing, [cell(s,s,max(cf,cb))]).

ctr_glue_matrix1(max_min_increasing, [cell(s,s,inf)]).


max_min_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.575: Illustrating the MAX_MIN_INCREASING constraint of the Example slot
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Automaton Figures 4.576 and 4.577 respectively depict the automaton associated with the constraint
MAX_MIN_INCREASING and its simplified form.

R s





C ← default
D ← +∞
R← default





max(R,C)

≥
<{

D ← +∞
R← max(R,min(min(D, VARi), VARi+1))

}

Figure 4.576: Automaton for the MAX_MIN_INCREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INCREASING pattern where
default is −∞

R s

{R← default}

R

≥<
{R← max(R, VARi)}

Figure 4.577: Simplified automaton for the MAX_MIN_INCREASING constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the INCREASING
pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s

s max(
−→
C ,
←−
C )

Table 4.41: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the MAX_MIN_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature MIN , and the aggregator max ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s −∞

Table 4.42: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the simplified automaton of the MAX_MIN_INCREASING constraint defined as the
composition of the INCREASING pattern , the feature MIN , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.



1340 MAX_MIN_INCREASING_SEQUENCE

MAX_MIN_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MAX_MIN_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (3, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.578 provides an example where the MAX_MIN_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_increasing_sequence,['20141203']).

ctr_origin(max_min_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(max_min_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_min_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_increasing_sequence, []).

ctr_functional_dependency(max_min_increasing_sequence, 1, [2]).

ctr_typical(max_min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_min_increasing_sequence,max_min_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_min_increasing_sequence,[]).

ctr_eval(max_min_increasing_sequence, [checker(max_min_increasing_sequence_c1),
    checker(max_min_increasing_sequence_c),
    automaton(max_min_increasing_sequence_a1),
    automaton(max_min_increasing_sequence_a),
    automaton_with_signature(max_min_increasing_sequence_a1_s),
    automaton_with_signature(max_min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_min_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        max_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
max_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
max_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        max_min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        max_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).

max_min_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_increasing_sequence_c1(VARS, Default, s, Default, Value).

max_min_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_min_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_min_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_min_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_min_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
max_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_min_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_min_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).
max_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_min_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).

ctr_automaton_signature(max_min_increasing_sequence, max_min_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_increasing_sequence, max_min_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_increasing_sequence, max_min_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_increasing_sequence, max_min_increasing_sequence_ao1, pair_signature(2,signature)).

max_min_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_min_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(t,GT,s,([Default, 1000000, max(R, C)])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_min_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(t,GT,s,([Default, 1000000, max(R, C)])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_min_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([max(R, Xi)])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([max(R, Xi)])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_min_increasing_sequence_r(VALUE,Xs,SV):-
        max_min_increasing_sequence_r(VALUE,Xs,SV,SV).

max_min_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,t,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,t,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(max_min_increasing_sequence, [cell(s,s,inf),cell(s,t,cb),cell(t,s,inf),cell(t,t,inf)]).


max_min_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.578: Illustrating the MAX_MIN_INCREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.579 and 4.580 respectively depict the automaton associated with the constraint
MAX_MIN_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





≤ t
m
a
x
(R

,
C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
>




C ← default
D ← +∞
R← max(R,C)





=
{D ← min(D, VARi+1)}

<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.579: Automaton for the MAX_MIN_INCREASING_SEQUENCE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is −∞

≥ s

{R← default}

≤ t

R

≥

<
{R← max(R, VARi)}>

= <

Figure 4.580: Simplified automaton for the MAX_MIN_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the IN-
CREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear in-
variant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.43: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the MAX_MIN_INCREASING_SEQUENCE constraint defined as the composition of the
INCREASING_SEQUENCE pattern , the feature MIN , and the aggregator max ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s −∞
←−
C

t −∞ −∞
M

Table 4.44: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the simplified automaton of the MAX_MIN_INCREASING_SEQUENCE constraint de-
fined as the composition of the INCREASING_SEQUENCE pattern , the feature MIN ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_MIN_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MAX_MIN_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum of all minimum values in each occurrence of the INFLEXION

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value −∞.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example (5, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.581 provides an example where the MAX_MIN_INFLEXION

(5, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_inflexion,['20141203']).

ctr_origin(max_min_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(max_min_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_min_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_min_inflexion, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_inflexion, []).

ctr_functional_dependency(max_min_inflexion, 1, [2]).

ctr_typical(max_min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_min_inflexion,max_min_inflexion(5,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(max_min_inflexion,[]).

ctr_eval(max_min_inflexion, [checker(max_min_inflexion_c1),
    checker(max_min_inflexion_c),
    automaton(max_min_inflexion_a1),
    automaton(max_min_inflexion_a),
    automaton_with_signature(max_min_inflexion_a1_s),
    automaton_with_signature(max_min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_inflexion_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
max_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
max_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).
max_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        max_min_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        max_min_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).

max_min_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_inflexion_c1(VARS, Default, s, 1000000, Default, Value).

max_min_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
max_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_min_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
max_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_min_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
max_min_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_min_inflexion_c1([Xj|Xs], Default, t, 1000000, A1000, Result).
max_min_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        max_min_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
max_min_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        max_min_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
max_min_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,min(D,Xi)),
        max_min_inflexion_c1([Xj|Xs], Default, r, 1000000, A1000, Result).

ctr_automaton_signature(max_min_inflexion, max_min_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_inflexion, max_min_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_inflexion, max_min_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_inflexion, max_min_inflexion_ao1, pair_signature(2,signature)).

max_min_inflexion_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_inflexion_a(Flag,Value,VARIABLES,Default).

max_min_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 1000000, max(R, min(D, Xi))])),
        arc(r,LT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(t,GT,t,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

max_min_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 1000000, max(R, min(D, Xi))])),
        arc(r,LT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(t,GT,t,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_inflexion_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_inflexion_a1(Flag,Value,VARIABLES,Default).

max_min_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([1000000, max(R, min(D, Xi))])),
        arc(r,LT,r,([min(D, Xi), R])),
        arc(r,EQ,r,([min(D, Xi), R])),
        arc(t,GT,t,([min(D, Xi), R])),
        arc(t,EQ,t,([min(D, Xi), R])),
        arc(t,LT,r,([1000000, max(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_min_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([1000000, max(R, min(D, Xi))])),
        arc(r,LT,r,([min(D, Xi), R])),
        arc(r,EQ,r,([min(D, Xi), R])),
        arc(t,GT,t,([min(D, Xi), R])),
        arc(t,EQ,t,([min(D, Xi), R])),
        arc(t,LT,r,([1000000, max(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_min_inflexion_r(VALUE,Xs,SV):-
        max_min_inflexion_r(VALUE,Xs,SV,SV).

max_min_inflexion_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV.




max_min_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.581: Illustrating the MAX_MIN_INFLEXION constraint of the Example slot



1346 MAX_MIN_INFLEXION

Automaton Figures 4.582 and 4.583 respectively depict the automaton associated with the constraint
MAX_MIN_INFLEXION and its simplified form.

= s





C ← default
D ← +∞
R← default





≤ r ≥ t

max(R,C)

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<{
D ← +∞
R← max(R,min(D, VARi))

}

Figure 4.582: Automaton for the MAX_MIN_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is −∞ (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← +∞
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<{
D ← +∞
R← max(R,min(D, VARi))

}

Figure 4.583: Simplified automaton for the MAX_MIN_INFLEXION constraint obtained
by applying decoration Table 3.26 to the seed transducer of the INFLEXION pattern
where default is−∞ (transition r → t has the same registers updates as transition
t→ r); Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_MIN_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MAX_MIN_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value−∞.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example (3, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.584 provides an example where the MAX_MIN_STRICTLY_DECREASING_SEQUENCE

(3, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_strictly_decreasing_sequence,['20141203']).

ctr_origin(max_min_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_min_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_min_strictly_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_strictly_decreasing_sequence, []).

ctr_functional_dependency(max_min_strictly_decreasing_sequence, 1, [2]).

ctr_typical(max_min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_min_strictly_decreasing_sequence,max_min_strictly_decreasing_sequence(3,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(max_min_strictly_decreasing_sequence,[]).

ctr_eval(max_min_strictly_decreasing_sequence, [checker(max_min_strictly_decreasing_sequence_c1),
    checker(max_min_strictly_decreasing_sequence_c),
    automaton(max_min_strictly_decreasing_sequence_a1),
    automaton(max_min_strictly_decreasing_sequence_a),
    automaton_with_signature(max_min_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(max_min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_strictly_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(R,C),
        max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).

max_min_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Default, Value).

max_min_strictly_decreasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(Xi,Xj),
        max_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
max_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=<Xj, !,
        max_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
max_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,Xj),
        max_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
max_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(R,C),
        max_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).

ctr_automaton_signature(max_min_strictly_decreasing_sequence, max_min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_strictly_decreasing_sequence, max_min_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_strictly_decreasing_sequence, max_min_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_strictly_decreasing_sequence, max_min_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

max_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, max(R, C)])),
        arc(r,EQ,s,([Default, 1000000, max(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, max(R, C)])),
        arc(r,EQ,s,([Default, 1000000, max(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(Xi, Xj), R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([min(C, Xj), R])),
        arc(r,LT,s,([Default, max(R, C)])),
        arc(r,EQ,s,([Default, max(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(Xi, Xj), R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([min(C, Xj), R])),
        arc(r,LT,s,([Default, max(R, C)])),
        arc(r,EQ,s,([Default, max(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        max_min_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_min_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_strictly_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(max_min_strictly_decreasing_sequence, [cell(s,s,inf),cell(s,r,inf),cell(r,s,cf),cell(r,r,inf)]).


max_min_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.584: Illustrating the MAX_MIN_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.585 and 4.586 respectively depict the automaton associated with the constraint
MAX_MIN_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r
m
a
x
(R

,
C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}

≤



C ← default
D ← +∞
R← max(R,C)





Figure 4.585: Automaton for the MAX_MIN_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is −∞

≤ s

{
C ← default
R← default

}

> r

m
a
x
(R

,
C
)

>
{C ← min(VARi, VARi+1)}

≤

>
{C ← min(C, VARi+1)}

≤{
C ← default
R← max(R,C)

}

Figure 4.586: Simplified automaton for the MAX_MIN_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.45: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the MAX_MIN_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MIN , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s −∞ −∞

r
−→
C −∞

M

Table 4.46: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
MAX_MIN_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MIN , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_MIN_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MAX_MIN_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example (3, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.587 provides an example where the MAX_MIN_STRICTLY_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_strictly_increasing_sequence,['20141203']).

ctr_origin(max_min_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_min_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_min_strictly_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_strictly_increasing_sequence, []).

ctr_functional_dependency(max_min_strictly_increasing_sequence, 1, [2]).

ctr_typical(max_min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_min_strictly_increasing_sequence,max_min_strictly_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(max_min_strictly_increasing_sequence,[]).

ctr_eval(max_min_strictly_increasing_sequence, [checker(max_min_strictly_increasing_sequence_c1),
    checker(max_min_strictly_increasing_sequence_c),
    automaton(max_min_strictly_increasing_sequence_a1),
    automaton(max_min_strictly_increasing_sequence_a),
    automaton_with_signature(max_min_strictly_increasing_sequence_a1_s),
    automaton_with_signature(max_min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_strictly_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        max_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(R,C),
        max_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        max_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).

max_min_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_strictly_increasing_sequence_c1(VARS, Default, s, Default, Value).

max_min_strictly_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_min_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_min_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
max_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        max_min_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
max_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        max_min_strictly_increasing_sequence_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(max_min_strictly_increasing_sequence, max_min_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_strictly_increasing_sequence, max_min_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_strictly_increasing_sequence, max_min_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_strictly_increasing_sequence, max_min_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

max_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,GT,s,([Default, 1000000, max(R, C)])),
        arc(r,EQ,s,([Default, 1000000, max(R, C)])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,GT,s,([Default, 1000000, max(R, C)])),
        arc(r,EQ,s,([Default, 1000000, max(R, C)])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([max(R, Xi)])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([max(R, Xi)])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_min_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        max_min_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

max_min_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_strictly_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(max_min_strictly_increasing_sequence, [cell(s,s,inf),cell(s,r,cb),cell(r,s,inf),cell(r,r,inf)]).


max_min_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.587: Illustrating the MAX_MIN_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.588 and 4.589 respectively depict the automaton associated with the constraint
MAX_MIN_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r
m
a
x
(R

,
C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≥




C ← default
D ← +∞
R← max(R,C)





<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.588: Automaton for the MAX_MIN_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is −∞

≥ s

{R← default}

< r

R

≥

<
{R← max(R, VARi)}≥

<

Figure 4.589: Simplified automaton for the MAX_MIN_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s max(
−→
C ,
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C ) max(

−→
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←−
C )

r max(
−→
C ,
←−
C ) min(

−→
C ,
←−
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−→
D,
←−
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M

Table 4.47: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the MAX_MIN_STRICTLY_INCREASING_SEQUENCE constraint defined as the compo-
sition of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MIN , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.

s r

s −∞
←−
C

r −∞ −∞
M

Table 4.48: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
MAX_MIN_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MIN , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_MIN_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint MAX_MIN_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the VALLEY pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value −∞.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (5, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.590 provides an example where the MAX_MIN_VALLEY

(5, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_valley,['20141203']).

ctr_origin(max_min_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(max_min_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_min_valley,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_min_valley, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_valley, []).

ctr_functional_dependency(max_min_valley, 1, [2]).

ctr_typical(max_min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_min_valley,max_min_valley(5,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(max_min_valley,[]).

ctr_eval(max_min_valley, [checker(max_min_valley_c1),
    checker(max_min_valley_c),
    automaton(max_min_valley_a1),
    automaton(max_min_valley_a),
    automaton_with_signature(max_min_valley_a1_s),
    automaton_with_signature(max_min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_valley_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_valley_c([Xj|Xs], Default, r, C, D, R, Result).
max_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_min_valley_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        max_min_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
max_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result).
max_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        max_min_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        max_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).

max_min_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_valley_c1(VARS, Default, s, Default, Value).

max_min_valley_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_min_valley_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        max_min_valley_c1([Xj|Xs], Default, r, R, Result).
max_min_valley_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_min_valley_c1([Xj|Xs], Default, s, R, Result).
max_min_valley_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        max_min_valley_c1([Xj|Xs], Default, r, R, Result).
max_min_valley_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi),
        max_min_valley_c1([Xj|Xs], Default, t, A1000, Result).
max_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        max_min_valley_c1([Xj|Xs], Default, r, R, Result).
max_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        max_min_valley_c1([Xj|Xs], Default, t, R, Result).
max_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        max_min_valley_c1([Xj|Xs], Default, t, R, Result).

ctr_automaton_signature(max_min_valley, max_min_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_valley, max_min_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_valley, max_min_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_valley, max_min_valley_ao1, pair_signature(2,signature)).

max_min_valley_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_valley_a(Flag,Value,VARIABLES,Default).

max_min_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, max(R, C)])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_valley_ao(Flag,Value,VARIABLES,Default,Options).

max_min_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, max(R, C)])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_valley_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_valley_a1(Flag,Value,VARIABLES,Default).

max_min_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([R])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(r,LT,t,([max(R, Xi)])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_min_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_valley_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([R])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(r,LT,t,([max(R, Xi)])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_min_valley_r(VALUE,Xs,SV):-
        max_min_valley_r(VALUE,Xs,SV,SV).

max_min_valley_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_valley, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,min(df,min(db,xj))),cell(r,t,min(cb,min(df,min(db,xj)))),cell(t,s,max(cf,cb)),cell(t,r,min(cf,min(df,min(db,xj)))),cell(t,t,max(cf,cb))]).

ctr_glue_matrix1(max_min_valley, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,xj),cell(r,t,inf),cell(t,s,inf),cell(t,r,inf),cell(t,t,inf)]).


max_min_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.590: Illustrating the MAX_MIN_VALLEY constraint of the Example slot



1358 MAX_MIN_VALLEY

Automaton Figures 4.591 and 4.592 respectively depict the automaton associated with the constraint
MAX_MIN_VALLEY and its simplified form.

≤ s





C ← default
D ← +∞
R← default





≥ r ≤ t

max(R,C)>

≤

≥
{D ← min(D, VARi)}

<{
C ← min(D, VARi)
D ← +∞

}

>



C ← default
D ← +∞
R← max(R,C)





=
{D ← min(D, VARi)}

<{
C ← min(C,min(D, VARi))
D ← +∞

}

Figure 4.591: Automaton for the MAX_MIN_VALLEY constraint obtained by applying
decoration Table 3.37 to the seed transducer of the VALLEY pattern where default is
−∞

≤ s{R← default}

≥ r ≤ t

R>

≤

≥

<
{R← max(R, VARi)}

> =

<

Figure 4.592: Simplified automaton for the MAX_MIN_VALLEY constraint obtained
by applying decoration Table 3.39 to the seed transducer of the VALLEY pattern where
default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MAX_MIN_VALLEY 1359

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

←−
C ,
−→
D,
←−
D, VARi+1)

R

t max(
−→
C ,
←−
C ) min(

−→
C ,
−→
D,
←−
D, VARi+1)

L
max(

−→
C ,
←−
C )

Table 4.49: Concrete glue matrix, derived from the parametrised glue matrix 3.21, for
the MAX_MIN_VALLEY constraint defined as the composition of the VALLEY pattern ,

the feature MIN , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞ VARi+1
C −∞

R

t −∞ −∞
L
−∞

Table 4.50: Concrete glue matrix, derived from the parametrised glue matrix 3.21, for
the simplified automaton of the MAX_MIN_VALLEY constraint defined as the compo-
sition of the VALLEY pattern , the feature MIN , and the aggregator max ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.



1360 MAX_MIN_ZIGZAG

MAX_MIN_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MAX_MIN_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

VALUE is the maximum of all minimum values in each occurrence of the ZIGZAG pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value −∞.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (1, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.593 provides an example where the MAX_MIN_ZIGZAG

(1, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_min_zigzag,['20141203']).

ctr_origin(max_min_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(max_min_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_min_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_min_zigzag, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_min_zigzag, []).

ctr_functional_dependency(max_min_zigzag, 1, [2]).

ctr_typical(max_min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_min_zigzag,max_min_zigzag(1,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(max_min_zigzag,[]).

ctr_eval(max_min_zigzag, [checker(max_min_zigzag_c1),
    checker(max_min_zigzag_c),
    automaton(max_min_zigzag_a1),
    automaton(max_min_zigzag_a),
    automaton_with_signature(max_min_zigzag_a1_s),
    automaton_with_signature(max_min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_min_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_zigzag_c(VARS, Default, s, Default, 1000000, Default, Value).

max_min_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xi)),
        max_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, R, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        max_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result).

max_min_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_min_zigzag_c1(VARS, Default, s, Default, 1000000, Default, Value).

max_min_zigzag_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_min_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_zigzag_c1([Xj|Xs], Default, b, C, A1000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, d, C, 1000000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, s, C, 1000000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_zigzag_c1([Xj|Xs], Default, c, A1000, 1000000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,Xi),
        max_min_zigzag_c1([Xj|Xs], Default, f, A1000, 1000000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_min_zigzag_c1([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_min_zigzag_c1([Xj|Xs], Default, a, Default, 1000000, A1000, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        max_min_zigzag_c1([Xj|Xs], Default, e, C, A1000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        max_min_zigzag_c1([Xj|Xs], Default, f, A1000, 1000000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, s, C, 1000000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        max_min_zigzag_c1([Xj|Xs], Default, a, C, 1000000, R, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_min_zigzag_c1([Xj|Xs], Default, d, Default, 1000000, A1000, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_min_zigzag_c1([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
max_min_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,Xi),
        max_min_zigzag_c1([Xj|Xs], Default, c, A1000, 1000000, R, Result).

ctr_automaton_signature(max_min_zigzag, max_min_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(max_min_zigzag, max_min_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_min_zigzag, max_min_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_min_zigzag, max_min_zigzag_ao1, pair_signature(2,signature)).

max_min_zigzag_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_zigzag_a(Flag,Value,VARIABLES,Default).

max_min_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

max_min_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, max(R, C)])),
        arc(c,LT,a,([Default, 1000000, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, max(R, C)])),
        arc(f,EQ,s,([Default, 1000000, max(R, C)])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

max_min_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, max(R, C)])),
        arc(c,LT,a,([Default, 1000000, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, max(R, C)])),
        arc(f,EQ,s,([Default, 1000000, max(R, C)])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_zigzag_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_min_zigzag_a1(Flag,Value,VARIABLES,Default).

max_min_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_min_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_min_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, Xi), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, max(R, C)])),
        arc(c,LT,a,([Default, 1000000, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, max(R, C)])),
        arc(f,EQ,s,([Default, 1000000, max(R, C)])),
        arc(f,LT,c,([min(C, Xi), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_min_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

max_min_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_min_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_min_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, Xi), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, max(R, C)])),
        arc(c,LT,a,([Default, 1000000, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, max(R, C)])),
        arc(f,EQ,s,([Default, 1000000, max(R, C)])),
        arc(f,LT,c,([min(C, Xi), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_min_zigzag_r(VALUE,Xs,SV):-
        max_min_zigzag_r(VALUE,Xs,SV,SV).

max_min_zigzag_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=MINV,
        VALUE#=<MAXV-1.

ctr_glue_matrix(max_min_zigzag, [cell(s,s,max(cf,cb)),cell(s,a,max(cf,cb)),cell(s,b,max(cf,cb)),cell(s,c,max(cf,cb)),cell(s,d,max(cf,cb)),cell(s,e,max(cf,cb)),cell(s,f,max(cf,cb)),cell(a,s,max(cf,cb)),cell(a,a,max(cf,cb)),cell(a,b,max(cf,cb)),cell(a,c,min(cb,min(df,min(db,xj)))),cell(a,d,max(cf,cb)),cell(a,e,min(df,min(db,xj))),cell(a,f,max(cf,cb)),cell(b,s,max(cf,cb)),cell(b,a,max(cf,cb)),cell(b,b,min(df,min(db,xj))),cell(b,c,max(cf,cb)),cell(b,d,min(df,min(db,xj))),cell(b,e,max(cf,cb)),cell(b,f,min(cb,min(df,min(db,xj)))),cell(c,s,max(cf,cb)),cell(c,a,min(cf,min(df,min(db,xj)))),cell(c,b,max(cf,cb)),cell(c,c,min(cf,min(cb,min(df,min(db,xj))))),cell(c,d,max(cf,cb)),cell(c,e,min(cf,min(df,min(db,xj)))),cell(c,f,max(cf,cb)),cell(d,s,max(cf,cb)),cell(d,a,max(cf,cb)),cell(d,b,min(df,min(db,xj))),cell(d,c,max(cf,cb)),cell(d,d,max(cf,cb)),cell(d,e,max(cf,cb)),cell(d,f,min(cb,min(df,min(db,xj)))),cell(e,s,max(cf,cb)),cell(e,a,min(df,min(db,xj))),cell(e,b,max(cf,cb)),cell(e,c,min(cb,min(df,min(db,xj)))),cell(e,d,max(cf,cb)),cell(e,e,min(df,min(db,xj))),cell(e,f,max(cf,cb)),cell(f,s,max(cf,cb)),cell(f,a,max(cf,cb)),cell(f,b,min(cf,min(df,min(db,xj)))),cell(f,c,max(cf,cb)),cell(f,d,min(cf,min(df,min(db,xj)))),cell(f,e,max(cf,cb)),cell(f,f,min(cf,min(cb,min(df,min(db,xj)))))]).

ctr_glue_matrix1(max_min_zigzag, [cell(s,s,max(cf,cb)),cell(s,a,max(cf,cb)),cell(s,b,max(cf,cb)),cell(s,c,max(cf,cb)),cell(s,d,max(cf,cb)),cell(s,e,max(cf,cb)),cell(s,f,max(cf,cb)),cell(a,s,max(cf,cb)),cell(a,a,max(cf,cb)),cell(a,b,max(cf,cb)),cell(a,c,min(cb,min(df,min(db,xj)))),cell(a,d,max(cf,cb)),cell(a,e,min(df,min(db,xj))),cell(a,f,max(cf,cb)),cell(b,s,max(cf,cb)),cell(b,a,max(cf,cb)),cell(b,b,min(df,min(db,xj))),cell(b,c,max(cf,cb)),cell(b,d,min(df,min(db,xj))),cell(b,e,max(cf,cb)),cell(b,f,min(cb,min(df,min(db,xj)))),cell(c,s,max(cf,cb)),cell(c,a,min(cf,min(df,min(db,xj)))),cell(c,b,max(cf,cb)),cell(c,c,min(cf,min(cb,min(df,min(db,xj))))),cell(c,d,max(cf,cb)),cell(c,e,min(cf,min(df,min(db,xj)))),cell(c,f,max(cf,cb)),cell(d,s,max(cf,cb)),cell(d,a,max(cf,cb)),cell(d,b,min(df,min(db,xj))),cell(d,c,max(cf,cb)),cell(d,d,max(cf,cb)),cell(d,e,max(cf,cb)),cell(d,f,min(cb,min(df,min(db,xj)))),cell(e,s,max(cf,cb)),cell(e,a,min(df,min(db,xj))),cell(e,b,max(cf,cb)),cell(e,c,min(cb,min(df,min(db,xj)))),cell(e,d,max(cf,cb)),cell(e,e,min(df,min(db,xj))),cell(e,f,max(cf,cb)),cell(f,s,max(cf,cb)),cell(f,a,max(cf,cb)),cell(f,b,min(cf,min(df,min(db,xj)))),cell(f,c,max(cf,cb)),cell(f,d,min(cf,min(df,min(db,xj)))),cell(f,e,max(cf,cb)),cell(f,f,min(cf,min(cb,min(df,min(db,xj)))))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.593: Illustrating the MAX_MIN_ZIGZAG constraint of the Example slot
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Automaton Figures 4.594 and 4.595 respectively depict the automaton associated with the constraint
MAX_MIN_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← default
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R← max(R,C)
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C ← min(C,min(D, VARi))
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}

Figure 4.594: Automaton for the MAX_MIN_ZIGZAG constraint obtained by applying
decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is
−∞; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value
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C ← default
D ← +∞
R← max(R,C)





<{
C ← min(C, VARi)
D ← +∞

}

Figure 4.595: Simplified automaton for the MAX_MIN_ZIGZAG constraint obtained by
applying decoration Table 3.24 to the seed transducer of the ZIGZAG pattern where
default is−∞; missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the registerD is reset to its initial value; (3) on transitions
from c, f to s the register R is updated wrt C and the register C is reset to its initial
value.; Ri −Ri−1 ≥ 0 is a linear invariant.
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Table 4.51: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the MAX_MIN_ZIGZAG constraint defined as the composition of the ZIGZAG pattern ,

the feature MIN , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Table 4.52: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the MAX_MIN_ZIGZAG constraint defined as the compo-
sition of the ZIGZAG pattern , the feature MIN , and the aggregator max ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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1368 MAX_PEAK

MAX_PEAK

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint MAX_PEAK(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (= | <)∗ (> | =)∗ >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PEAK is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of PEAK.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example Figure 4.596 provides an example where the MAX_PEAK

([7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 5, 0, 0, 0, 0, 6, 0, 0, 0, 3, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_peak,['20141203']).

ctr_origin(max_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(max_peak,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_peak,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_peak, []).

ctr_functional_dependency(max_peak, 2, [1,3]).

ctr_typical(max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(max_peak,[]).

ctr_eval(max_peak, [checker(max_peak_c),
    automaton(max_peak_a),
    automaton_with_signature(max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_peak_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_peak_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_peak_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_peak_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_peak_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_peak_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_peak_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
max_peak_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_peak_c([Xj|Xs], Default, t, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_peak_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_peak_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
max_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,Xi)),
        max_peak_c([Xj|Xs], Default, t, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_peak_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
max_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        max_peak_c([Xj|Xs], Default, r, Default, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_peak, max_peak_a, pair_signature(2,signature)).

max_peak_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_peak_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_peak_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(D, Xi), -1000000])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, Xi)), -1000000])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= C -> [Default, -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.596: Illustrating the MAX_PEAK constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1372 MAX_RANGE_DECREASING

MAX_RANGE_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MAX_RANGE_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ rv− 1¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum value of the differences between the largest and smallest value in
each occurrence of the DECREASING pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (2, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.597 provides an example where the MAX_RANGE_DECREASING

(2, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_range_decreasing,['20141203']).

ctr_origin(max_range_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(max_range_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_range_decreasing,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_range_decreasing, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(rv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_range_decreasing, []).

ctr_functional_dependency(max_range_decreasing, 1, [2]).

ctr_typical(max_range_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_range_decreasing,max_range_decreasing(2,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_range_decreasing,[]).

ctr_eval(max_range_decreasing, [checker(max_range_decreasing_c1),
    checker(max_range_decreasing_c),
    automaton(max_range_decreasing_a1),
    automaton(max_range_decreasing_a),
    automaton_with_signature(max_range_decreasing_a1_s),
    automaton_with_signature(max_range_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_range_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_decreasing_c(VARS, Default, s, Default, First, Default, Value).

max_range_decreasing_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_range_decreasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,abs(H-Xj)),
        max_range_decreasing_c([Xj|Xs], Default, s, C, Xj, A1000, Result).
max_range_decreasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        max_range_decreasing_c([Xj|Xs], Default, s, C, Xj, R, Result).

max_range_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_decreasing_c1(VARS, Default, s, Default, Value).

max_range_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_range_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,max(0,Xi-Xj)),
        max_range_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
max_range_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_range_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_range_decreasing, max_range_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(max_range_decreasing, max_range_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_range_decreasing, max_range_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_range_decreasing, max_range_decreasing_ao1, pair_signature(2,signature)).

max_range_decreasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_decreasing_a(Flag,Value,VARIABLES,Default).

max_range_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

max_range_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, max(R, abs(H - Xj))])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

max_range_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, max(R, abs(H - Xj))])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_decreasing_a1(Flag,Value,VARIABLES,Default).

max_range_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_range_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(R, max(0, Xi - Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_range_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

max_range_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(R, max(0, Xi - Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_range_decreasing_r(VALUE,Xs,SV):-
        max_range_decreasing_r(VALUE,Xs,SV,SV).

max_range_decreasing_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<RV-1.


max_range_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.597: Illustrating the MAX_RANGE_DECREASING constraint of the Example
slot
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Automaton Figures 4.598 and 4.599 respectively depict the automaton associated with the constraint
MAX_RANGE_DECREASING and its simplified form.

R s





C ← default
H ← VAR1
R← default





max(R,C)

>{
H ← VARi+1

R← max(R, |H − VARi+1|)
} ≤

{H ← VARi+1}

Figure 4.598: Automaton for the MAX_RANGE_DECREASING constraint obtained by
applying decoration Table 3.48 to the seed transducer of the DECREASING pattern
where default is 0

R s

{R← default}

R

>
{R← max(R,max(0, VARi − VARi+1))} ≤

Figure 4.599: Simplified automaton for the MAX_RANGE_DECREASING constraint
obtained by applying decoration Table 3.46 to the seed transducer of the DECREASING
pattern where default is 0; Ri − Ri−1 ≥ 0 and Ri + VARi−1 − VARi−2 ≥ 0 are linear
invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_RANGE_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MAX_RANGE_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ rv− 1¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

3

¬

VALUE ≤ 3

Purpose

VALUE is the maximum value of the differences between the largest and smallest value
in each occurrence of the DECREASING_SEQUENCE pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (5, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.600 provides an example where the MAX_RANGE_DECREASING_SEQUENCE

(5, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_range_decreasing_sequence,['20141203']).

ctr_origin(max_range_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_range_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_range_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_range_decreasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(rv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_range_decreasing_sequence, []).

ctr_functional_dependency(max_range_decreasing_sequence, 1, [2]).

ctr_typical(max_range_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_range_decreasing_sequence,max_range_decreasing_sequence(5,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_range_decreasing_sequence,[]).

ctr_eval(max_range_decreasing_sequence, [checker(max_range_decreasing_sequence_c1),
    checker(max_range_decreasing_sequence_c),
    automaton(max_range_decreasing_sequence_a1),
    automaton(max_range_decreasing_sequence_a),
    automaton_with_signature(max_range_decreasing_sequence_a1_s),
    automaton_with_signature(max_range_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_range_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_decreasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

max_range_decreasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        max_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
max_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        max_range_decreasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
max_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        max_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
max_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi=:=Xj, !,
        max_range_decreasing_sequence_c([Xj|Xs], Default, t, C, H, R, Result).
max_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_range_decreasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).

max_range_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_decreasing_sequence_c1(VARS, Default, s, First, Default, Value).

max_range_decreasing_sequence_c1([_], Default, _, HLast, RLast, Value) :- !,
        Value is RLast.
max_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, H, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,H-Xj),
        max_range_decreasing_sequence_c1([Xj|Xs], Default, t, H, A1000, Result).
max_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, H, R, Result) :-
        Xi=<Xj, !,
        max_range_decreasing_sequence_c1([Xj|Xs], Default, s, Xj, R, Result).
max_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, H, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,H-Xj),
        max_range_decreasing_sequence_c1([Xj|Xs], Default, t, H, A1000, Result).
max_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, H, R, Result) :-
        Xi=:=Xj, !,
        max_range_decreasing_sequence_c1([Xj|Xs], Default, t, H, R, Result).
max_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, H, R, Result) :-
        Xi<Xj, !,
        max_range_decreasing_sequence_c1([Xj|Xs], Default, s, Xj, R, Result).

ctr_automaton_signature(max_range_decreasing_sequence, max_range_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_range_decreasing_sequence, max_range_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_range_decreasing_sequence, max_range_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_range_decreasing_sequence, max_range_decreasing_sequence_ao1, pair_signature(2,signature)).

max_range_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_range_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_range_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), H, R])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,s,([Default, Xj, max(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), H, R])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,s,([Default, Xj, max(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_range_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_range_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([H, max(R, H - Xj)])),
        arc(s,LT,s,([Xj, R])),
        arc(s,EQ,s,([Xj, R])),
        arc(t,GT,t,([H, max(R, H - Xj)])),
        arc(t,EQ,t,([H, R])),
        arc(t,LT,s,([Xj, R]))],
        [H,R], [First,Default], [HLast,RLast]),
        Value #= RLast #<=> Flag.

max_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([H, max(R, H - Xj)])),
        arc(s,LT,s,([Xj, R])),
        arc(s,EQ,s,([Xj, R])),
        arc(t,GT,t,([H, max(R, H - Xj)])),
        arc(t,EQ,t,([H, R])),
        arc(t,LT,s,([Xj, R]))],
        [H,R], [First,Default], [HLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_range_decreasing_sequence_r(VALUE,Xs,SV):-
        max_range_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_range_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<RV-1.


max_range_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.600: Illustrating the MAX_RANGE_DECREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.601 and 4.602 respectively depict the automaton associated with the constraint
MAX_RANGE_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
H ← VAR1
R← default





≥ t

m
a
x
(R

,
C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}=

<



C ← default
H ← VARi+1

R← max(R,C)





Figure 4.601: Automaton for the MAX_RANGE_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.48 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is 0

≤ s

{
H ← VAR1
R← default

}

≥ t

R

>
{R← max(R,H − VARi+1)}

≤
{H ← VARi+1}

>
{R← max(R,H − VARi+1)}=

<
{H ← VARi+1}

Figure 4.602: Simplified automaton for the MAX_RANGE_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.44 to the seed transducer of the DE-
CREASING_SEQUENCE pattern where default is 0; Ri−Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_RANGE_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MAX_RANGE_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ rv− 1¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximum value of the differences between the largest and smallest value in
each occurrence of the INCREASING pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (2, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.603 provides an example where the MAX_RANGE_INCREASING

(2, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_range_increasing,['20141203']).

ctr_origin(max_range_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(max_range_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_range_increasing,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_range_increasing, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(rv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_range_increasing, []).

ctr_functional_dependency(max_range_increasing, 1, [2]).

ctr_typical(max_range_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_range_increasing,max_range_increasing(2,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_range_increasing,[]).

ctr_eval(max_range_increasing, [checker(max_range_increasing_c1),
    checker(max_range_increasing_c),
    automaton(max_range_increasing_a1),
    automaton(max_range_increasing_a),
    automaton_with_signature(max_range_increasing_a1_s),
    automaton_with_signature(max_range_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_range_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_increasing_c(VARS, Default, s, Default, First, Default, Value).

max_range_increasing_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_range_increasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        max_range_increasing_c([Xj|Xs], Default, s, C, Xj, R, Result).
max_range_increasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,abs(H-Xj)),
        max_range_increasing_c([Xj|Xs], Default, s, C, Xj, A1000, Result).

max_range_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_increasing_c1(VARS, Default, s, Default, Value).

max_range_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_range_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_range_increasing_c1([Xj|Xs], Default, s, R, Result).
max_range_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,max(0,Xj-Xi)),
        max_range_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_range_increasing, max_range_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(max_range_increasing, max_range_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_range_increasing, max_range_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_range_increasing, max_range_increasing_ao1, pair_signature(2,signature)).

max_range_increasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_increasing_a(Flag,Value,VARIABLES,Default).

max_range_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

max_range_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,s,([C, Xj, max(R, abs(H - Xj))]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_increasing_ao(Flag,Value,VARIABLES,Default,Options).

max_range_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,s,([C, Xj, max(R, abs(H - Xj))]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_increasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_increasing_a1(Flag,Value,VARIABLES,Default).

max_range_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_range_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([max(R, max(0, Xj - Xi))]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_range_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

max_range_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([max(R, max(0, Xj - Xi))]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_range_increasing_r(VALUE,Xs,SV):-
        max_range_increasing_r(VALUE,Xs,SV,SV).

max_range_increasing_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<RV-1.


max_range_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.603: Illustrating the MAX_RANGE_INCREASING constraint of the Example
slot
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Automaton Figures 4.604 and 4.605 respectively depict the automaton associated with the constraint
MAX_RANGE_INCREASING and its simplified form.

R s





C ← default
H ← VAR1
R← default





max(R,C)

≥
{H ← VARi+1}

<{
H ← VARi+1

R← max(R, |H − VARi+1|)
}

Figure 4.604: Automaton for the MAX_RANGE_INCREASING constraint obtained by
applying decoration Table 3.48 to the seed transducer of the INCREASING pattern
where default is 0

R s

{R← default}

R

≥<
{R← max(R,max(0, VARi+1 − VARi))}

Figure 4.605: Simplified automaton for the MAX_RANGE_INCREASING constraint ob-
tained by applying decoration Table 3.47 to the seed transducer of the INCREASING
pattern where default is 0; Ri − Ri−1 ≥ 0 and Ri − VARi−1 + VARi−2 ≥ 0 are linear
invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_RANGE_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MAX_RANGE_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ rv− 1¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

3

¬

VALUE ≤ 3

Purpose

VALUE is the maximum value of the differences between the largest and smallest value
in each occurrence of the INCREASING_SEQUENCE pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (5, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.606 provides an example where the MAX_RANGE_INCREASING_SEQUENCE

(5, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_range_increasing_sequence,['20141203']).

ctr_origin(max_range_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(max_range_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_range_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_range_increasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(rv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_range_increasing_sequence, []).

ctr_functional_dependency(max_range_increasing_sequence, 1, [2]).

ctr_typical(max_range_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_range_increasing_sequence,max_range_increasing_sequence(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_range_increasing_sequence,[]).

ctr_eval(max_range_increasing_sequence, [checker(max_range_increasing_sequence_c1),
    checker(max_range_increasing_sequence_c),
    automaton(max_range_increasing_sequence_a1),
    automaton(max_range_increasing_sequence_a),
    automaton_with_signature(max_range_increasing_sequence_a1_s),
    automaton_with_signature(max_range_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_range_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_increasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

max_range_increasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        max_range_increasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
max_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        max_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
max_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_range_increasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).
max_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi=:=Xj, !,
        max_range_increasing_sequence_c([Xj|Xs], Default, t, C, H, R, Result).
max_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        max_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).

max_range_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_increasing_sequence_c1(VARS, Default, s, First, Default, Value).

max_range_increasing_sequence_c1([_], Default, _, HLast, RLast, Value) :- !,
        Value is RLast.
max_range_increasing_sequence_c1([Xi,Xj|Xs], Default, s, H, R, Result) :-
        Xi>=Xj, !,
        max_range_increasing_sequence_c1([Xj|Xs], Default, s, Xj, R, Result).
max_range_increasing_sequence_c1([Xi,Xj|Xs], Default, s, H, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xj-H),
        max_range_increasing_sequence_c1([Xj|Xs], Default, t, H, A1000, Result).
max_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, H, R, Result) :-
        Xi>Xj, !,
        max_range_increasing_sequence_c1([Xj|Xs], Default, s, Xj, R, Result).
max_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, H, R, Result) :-
        Xi=:=Xj, !,
        max_range_increasing_sequence_c1([Xj|Xs], Default, t, H, R, Result).
max_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, H, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xj-H),
        max_range_increasing_sequence_c1([Xj|Xs], Default, t, H, A1000, Result).

ctr_automaton_signature(max_range_increasing_sequence, max_range_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_range_increasing_sequence, max_range_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_range_increasing_sequence, max_range_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_range_increasing_sequence, max_range_increasing_sequence_ao1, pair_signature(2,signature)).

max_range_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_range_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_range_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), H, R])),
        arc(t,GT,s,([Default, Xj, max(R, C)])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,t,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_range_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), H, R])),
        arc(t,GT,s,([Default, Xj, max(R, C)])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,t,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_range_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_range_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([Xj, R])),
        arc(s,EQ,s,([Xj, R])),
        arc(s,LT,t,([H, max(R, Xj - H)])),
        arc(t,GT,s,([Xj, R])),
        arc(t,EQ,t,([H, R])),
        arc(t,LT,t,([H, max(R, Xj - H)]))],
        [H,R], [First,Default], [HLast,RLast]),
        Value #= RLast #<=> Flag.

max_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([Xj, R])),
        arc(s,EQ,s,([Xj, R])),
        arc(s,LT,t,([H, max(R, Xj - H)])),
        arc(t,GT,s,([Xj, R])),
        arc(t,EQ,t,([H, R])),
        arc(t,LT,t,([H, max(R, Xj - H)]))],
        [H,R], [First,Default], [HLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_range_increasing_sequence_r(VALUE,Xs,SV):-
        max_range_increasing_sequence_r(VALUE,Xs,SV,SV).

max_range_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<RV-1.


max_range_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.606: Illustrating the MAX_RANGE_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.607 and 4.608 respectively depict the automaton associated with the constraint
MAX_RANGE_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
H ← VAR1
R← default





≤ t

m
a
x
(R

,
C
)

≥
{H ← VARi+1}

<
{C ← |H − VARi+1|}

>



C ← default
H ← VARi+1

R← max(R,C)





=
<

{C ← |H − VARi+1|}

Figure 4.607: Automaton for the MAX_RANGE_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.48 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0

≥ s

{
H ← VAR1
R← default

}

≤ t

R

≥
{H ← VARi+1}

<
{R← max(R, VARi+1 −H)}

>
{H ← VARi+1}

=
<

{R← max(R, VARi+1 −H)}

Figure 4.608: Simplified automaton for the MAX_RANGE_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.45 to the seed transducer of the IN-
CREASING_SEQUENCE pattern where default is 0; Ri−Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_RANGE_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MAX_RANGE_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ rv− 1¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

3

¬

VALUE ≤ 3

Purpose

VALUE is the maximum value of the differences between the largest and smallest value in
each occurrence of the STRICTLY_DECREASING_SEQUENCE pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (5, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.609 provides an example where the MAX_RANGE_STRICTLY_DECREASING_SEQUENCE

(5, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_range_strictly_decreasing_sequence,['20141203']).

ctr_origin(max_range_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_range_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_range_strictly_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_range_strictly_decreasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(rv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_range_strictly_decreasing_sequence, []).

ctr_functional_dependency(max_range_strictly_decreasing_sequence, 1, [2]).

ctr_typical(max_range_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_range_strictly_decreasing_sequence,max_range_strictly_decreasing_sequence(5,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(max_range_strictly_decreasing_sequence,[]).

ctr_eval(max_range_strictly_decreasing_sequence, [checker(max_range_strictly_decreasing_sequence_c1),
    checker(max_range_strictly_decreasing_sequence_c),
    automaton(max_range_strictly_decreasing_sequence_a1),
    automaton(max_range_strictly_decreasing_sequence_a),
    automaton_with_signature(max_range_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(max_range_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_range_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_strictly_decreasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

max_range_strictly_decreasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        max_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
max_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        max_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
max_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        max_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
max_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(R,C),
        max_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).

max_range_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_strictly_decreasing_sequence_c1(VARS, Default, s, First, Default, Value).

max_range_strictly_decreasing_sequence_c1([_], Default, _, HLast, RLast, Value) :- !,
        Value is RLast.
max_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, H, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,H-Xj),
        max_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, H, A1000, Result).
max_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, H, R, Result) :-
        Xi=<Xj, !,
        max_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, Xj, R, Result).
max_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, H, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,H-Xj),
        max_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, H, A1000, Result).
max_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, H, R, Result) :-
        Xi=<Xj, !,
        max_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, Xj, R, Result).

ctr_automaton_signature(max_range_strictly_decreasing_sequence, max_range_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_range_strictly_decreasing_sequence, max_range_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_range_strictly_decreasing_sequence, max_range_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_range_strictly_decreasing_sequence, max_range_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

max_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_range_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), H, R])),
        arc(r,LT,s,([Default, Xj, max(R, C)])),
        arc(r,EQ,s,([Default, Xj, max(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), H, R])),
        arc(r,LT,s,([Default, Xj, max(R, C)])),
        arc(r,EQ,s,([Default, Xj, max(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_range_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([H, max(R, H - Xj)])),
        arc(s,LT,s,([Xj, R])),
        arc(s,EQ,s,([Xj, R])),
        arc(r,GT,r,([H, max(R, H - Xj)])),
        arc(r,LT,s,([Xj, R])),
        arc(r,EQ,s,([Xj, R]))],
        [H,R], [First,Default], [HLast,RLast]),
        Value #= RLast #<=> Flag.

max_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([H, max(R, H - Xj)])),
        arc(s,LT,s,([Xj, R])),
        arc(s,EQ,s,([Xj, R])),
        arc(r,GT,r,([H, max(R, H - Xj)])),
        arc(r,LT,s,([Xj, R])),
        arc(r,EQ,s,([Xj, R]))],
        [H,R], [First,Default], [HLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_range_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        max_range_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_range_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<RV-1.


max_range_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.609: Illustrating the MAX_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.610 and 4.611 respectively depict the automaton associated with the constraint
MAX_RANGE_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
H ← VAR1
R← default





> r

m
a
x
(R

,
C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}

≤



C ← default
H ← VARi+1

R← max(R,C)





Figure 4.610: Automaton for the MAX_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.48 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0

≤ s

{
H ← VAR1
R← default

}

> r

R

>
{R← max(R,H − VARi+1)}

≤
{H ← VARi+1}

>
{R← max(R,H − VARi+1)}

≤
{H ← VARi+1}

Figure 4.611: Simplified automaton for the MAX_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.44 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 is a
linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_RANGE_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MAX_RANGE_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ rv− 1¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

3

¬

VALUE ≤ 3

Purpose

VALUE is the maximum value of the differences between the largest and smallest value in
each occurrence of the STRICTLY_INCREASING_SEQUENCE pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (5, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.612 provides an example where the MAX_RANGE_STRICTLY_INCREASING_SEQUENCE

(5, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_range_strictly_increasing_sequence,['20141203']).

ctr_origin(max_range_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_range_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_range_strictly_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_range_strictly_increasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(rv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_range_strictly_increasing_sequence, []).

ctr_functional_dependency(max_range_strictly_increasing_sequence, 1, [2]).

ctr_typical(max_range_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_range_strictly_increasing_sequence,max_range_strictly_increasing_sequence(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(max_range_strictly_increasing_sequence,[]).

ctr_eval(max_range_strictly_increasing_sequence, [checker(max_range_strictly_increasing_sequence_c1),
    checker(max_range_strictly_increasing_sequence_c),
    automaton(max_range_strictly_increasing_sequence_a1),
    automaton(max_range_strictly_increasing_sequence_a),
    automaton_with_signature(max_range_strictly_increasing_sequence_a1_s),
    automaton_with_signature(max_range_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_range_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_strictly_increasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

max_range_strictly_increasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        max_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
max_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        max_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
max_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(R,C),
        max_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).
max_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        max_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).

max_range_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_range_strictly_increasing_sequence_c1(VARS, Default, s, First, Default, Value).

max_range_strictly_increasing_sequence_c1([_], Default, _, HLast, RLast, Value) :- !,
        Value is RLast.
max_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, H, R, Result) :-
        Xi>=Xj, !,
        max_range_strictly_increasing_sequence_c1([Xj|Xs], Default, s, Xj, R, Result).
max_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, H, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xj-H),
        max_range_strictly_increasing_sequence_c1([Xj|Xs], Default, r, H, A1000, Result).
max_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, H, R, Result) :-
        Xi>=Xj, !,
        max_range_strictly_increasing_sequence_c1([Xj|Xs], Default, s, Xj, R, Result).
max_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, H, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xj-H),
        max_range_strictly_increasing_sequence_c1([Xj|Xs], Default, r, H, A1000, Result).

ctr_automaton_signature(max_range_strictly_increasing_sequence, max_range_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_range_strictly_increasing_sequence, max_range_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_range_strictly_increasing_sequence, max_range_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_range_strictly_increasing_sequence, max_range_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

max_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_range_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), H, R])),
        arc(r,GT,s,([Default, Xj, max(R, C)])),
        arc(r,EQ,s,([Default, Xj, max(R, C)])),
        arc(r,LT,r,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), H, R])),
        arc(r,GT,s,([Default, Xj, max(R, C)])),
        arc(r,EQ,s,([Default, Xj, max(R, C)])),
        arc(r,LT,r,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_range_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_range_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([Xj, R])),
        arc(s,EQ,s,([Xj, R])),
        arc(s,LT,r,([H, max(R, Xj - H)])),
        arc(r,GT,s,([Xj, R])),
        arc(r,EQ,s,([Xj, R])),
        arc(r,LT,r,([H, max(R, Xj - H)]))],
        [H,R], [First,Default], [HLast,RLast]),
        Value #= RLast #<=> Flag.

max_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_range_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_range_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([Xj, R])),
        arc(s,EQ,s,([Xj, R])),
        arc(s,LT,r,([H, max(R, Xj - H)])),
        arc(r,GT,s,([Xj, R])),
        arc(r,EQ,s,([Xj, R])),
        arc(r,LT,r,([H, max(R, Xj - H)]))],
        [H,R], [First,Default], [HLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_range_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        max_range_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

max_range_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<RV-1.


max_range_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.612: Illustrating the MAX_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.613 and 4.614 respectively depict the automaton associated with the constraint
MAX_RANGE_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
H ← VAR1
R← default





< r

m
a
x
(R

,
C
)

≥
{H ← VARi+1}

<
{C ← |H − VARi+1|}

≥



C ← default
H ← VARi+1

R← max(R,C)





<
{C ← |H − VARi+1|}

Figure 4.613: Automaton for the MAX_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.48 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0

≥ s

{
H ← VAR1
R← default

}

< r

R

≥
{H ← VARi+1}

<
{R← max(R, VARi+1 −H)}

≥
{H ← VARi+1}

<
{R← max(R, VARi+1 −H)}

Figure 4.614: Simplified automaton for the MAX_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.45 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 is a
linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_STRICTLY_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MAX_STRICTLY_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence
of STRICTLY_DECREASING_SEQUENCE is identified (even if this occurrence of
pattern is not complete) then FEATURES[i] is the default value DEFAULT; oth-
erwise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_DECREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example Figure 4.615 provides an example where the MAX_STRICTLY_DECREASING_SEQUENCE

([4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 6, 0, 0, 0, 0, 0, 0, 0, 6, 0, 0, 0, 4, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_strictly_decreasing_sequence,['20141203']).

ctr_origin(max_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_strictly_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_strictly_decreasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_strictly_decreasing_sequence, []).

ctr_functional_dependency(max_strictly_decreasing_sequence, 2, [1,3]).

ctr_typical(max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(max_strictly_decreasing_sequence,[]).

ctr_eval(max_strictly_decreasing_sequence, [checker(max_strictly_decreasing_sequence_c),
    automaton(max_strictly_decreasing_sequence_a),
    automaton_with_signature(max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_strictly_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_strictly_decreasing_sequence_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(max(D,Xi),Xj),
        max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,Xj)),
        max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=C, !,
        max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_strictly_decreasing_sequence, max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

max_strictly_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(Fi #= Ei #/\ Ei #= Ej -> [max(max(D, Xi), Xj), -1000000])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, Xj)), -1000000])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



max_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.615: Illustrating the MAX_STRICTLY_DECREASING_SEQUENCE constraint
of the Example slot

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_STRICTLY_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MAX_STRICTLY_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
STRICTLY_INCREASING_SEQUENCE is identified (even if this occurrence of pat-
tern is not complete) then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_INCREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example Figure 4.616 provides an example where the MAX_STRICTLY_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 5, 0, 0, 0, 0, 6, 0, 0, 0, 0, 0, 0, 3, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_strictly_increasing_sequence,['20141203']).

ctr_origin(max_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_strictly_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_strictly_increasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_strictly_increasing_sequence, []).

ctr_functional_dependency(max_strictly_increasing_sequence, 2, [1,3]).

ctr_typical(max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(max_strictly_increasing_sequence,[]).

ctr_eval(max_strictly_increasing_sequence, [checker(max_strictly_increasing_sequence_c),
    automaton(max_strictly_increasing_sequence_a),
    automaton_with_signature(max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_strictly_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_strictly_increasing_sequence_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(max(D,Xi),Xj),
        max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=C, !,
        max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, [Fj|Fs], [Ej|Es]).
max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,Xj)),
        max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_strictly_increasing_sequence, max_strictly_increasing_sequence_a, pair_signature(2,signature)).

max_strictly_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Ei #/\ Ei #= Ej -> [max(max(D, Xi), Xj), -1000000])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, Xj)), -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.616: Illustrating the MAX_STRICTLY_INCREASING_SEQUENCE constraint of
the Example slot

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MAX_STRICTLY_INCREASING_SEQUENCE 1403



1404 MAX_SUMMIT

MAX_SUMMIT

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint MAX_SUMMIT(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of SUMMIT is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of SUMMIT.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example Figure 4.617 provides an example where the MAX_SUMMIT

([7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 5, 0, 0, 0, 0, 0, 0, 0, 0, 0, 4, 0, 3, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_summit,['20141203']).

ctr_origin(max_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(max_summit,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_summit,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_summit, []).

ctr_functional_dependency(max_summit, 2, [1,3]).

ctr_typical(max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(max_summit,[]).

ctr_eval(max_summit, [checker(max_summit_c),
    automaton(max_summit_a),
    automaton_with_signature(max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_summit_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_summit_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_summit_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_summit_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        max_summit_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_summit_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_summit_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_summit_c([Xj|Xs], Default, t, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_summit_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_summit_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,Xi)),
        max_summit_c([Xj|Xs], Default, t, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        max_summit_c([Xj|Xs], Default, r, Default, -1000000, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_summit_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_summit_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
max_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        max_summit_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_summit, max_summit_a, pair_signature(2,signature)).

max_summit_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_summit_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_summit_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(r,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [max(D, Xi), -1000000])),
        arc(r,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, Xi)), -1000000])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(u,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(u,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(u,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.617: Illustrating the MAX_SUMMIT constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_SURF_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint MAX_SURF_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 3 ∗ minv+ 3
VALUE ≤ 3 ∗ maxv− 3¬

among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
n1 ≥ VALUE− 3− max(maxv− 3, 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
n2 ≥ min(minv+ 3, 0)− 3− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

3

¬

VALUE ≤ 6 = 3 ∗ 3 − 3

Purpose

VALUE is the maximal surface of occurrences of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example (16, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.618 provides an example where the MAX_SURF_BUMP_ON_DECREASING_SEQUENCE

(16, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(max_surf_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_surf_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_bump_on_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=3*minv+3,'VALUE'=<markup(3*maxv-3,1),among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),n1>='VALUE'-3-max(maxv-3,0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),n2>=min(minv+3,0)-3-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_bump_on_decreasing_sequence, []).

ctr_functional_dependency(max_surf_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(max_surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(max_surf_bump_on_decreasing_sequence,max_surf_bump_on_decreasing_sequence(16,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(max_surf_bump_on_decreasing_sequence,[]).

ctr_eval(max_surf_bump_on_decreasing_sequence, [checker(max_surf_bump_on_decreasing_sequence_c1),
    checker(max_surf_bump_on_decreasing_sequence_c),
    automaton(max_surf_bump_on_decreasing_sequence_a1),
    automaton(max_surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(max_surf_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(max_surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result).

max_surf_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_bump_on_decreasing_sequence_c1(VARS, Default, s, 0, Default, Value).

max_surf_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
max_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(max_surf_bump_on_decreasing_sequence, max_surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_bump_on_decreasing_sequence, max_surf_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_bump_on_decreasing_sequence, max_surf_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_bump_on_decreasing_sequence, max_surf_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

max_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,GT,v,([C, D + Xi, R])),
        arc(v,LT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,GT,t,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,GT,v,([C, D + Xi, R])),
        arc(v,LT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,GT,t,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([D + Xi, R])),
        arc(u,LT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,GT,v,([D + Xi, R])),
        arc(v,LT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,GT,t,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([D + Xi, R])),
        arc(u,LT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,GT,v,([D + Xi, R])),
        arc(v,LT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,GT,t,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        max_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=3*MINV+3,
        VALUE#=<3*MAXV-3.




max_surf_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.618: Illustrating the MAX_SURF_BUMP_ON_DECREASING_SEQUENCE con-
straint of the Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.619 and 4.620 respectively depict the automaton associated with the constraint
MAX_SURF_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.619: Automaton for the MAX_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is −∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.620: Simplified automaton for the MAX_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.



1412 MAX_SURF_DECREASING

MAX_SURF_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MAX_SURF_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
VALUE ≤ 2 ∗ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 3 = 2 ∗ 2 − 1

Purpose

VALUE is the maximal surface of occurrences of the DECREASING pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value −∞.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (10, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.621 provides an example where the MAX_SURF_DECREASING

(10, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_decreasing,['20141203']).

ctr_origin(max_surf_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(max_surf_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_decreasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=2*minv+1,'VALUE'=<markup(2*maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_decreasing, []).

ctr_functional_dependency(max_surf_decreasing, 1, [2]).

ctr_typical(max_surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_surf_decreasing,max_surf_decreasing(10,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_surf_decreasing,[]).

ctr_eval(max_surf_decreasing, [checker(max_surf_decreasing_c1),
    checker(max_surf_decreasing_c),
    automaton(max_surf_decreasing_a1),
    automaton(max_surf_decreasing_a),
    automaton_with_signature(max_surf_decreasing_a1_s),
    automaton_with_signature(max_surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_decreasing_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi+Xj),
        max_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result).
max_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

max_surf_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_decreasing_c1(VARS, Default, s, Default, Value).

max_surf_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_surf_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,Xi+Xj),
        max_surf_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
max_surf_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        max_surf_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(max_surf_decreasing, max_surf_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing, max_surf_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing, max_surf_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing, max_surf_decreasing_ao1, pair_signature(2,signature)).

max_surf_decreasing_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_decreasing_a(Flag,Value,VARIABLES,Default).

max_surf_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 0, max(R, D + Xi + Xj)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 0, max(R, D + Xi + Xj)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_decreasing_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_decreasing_a1(Flag,Value,VARIABLES,Default).

max_surf_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(R, Xi + Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_surf_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([max(R, Xi + Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_decreasing_r(VALUE,Xs,SV):-
        max_surf_decreasing_r(VALUE,Xs,SV,SV).

max_surf_decreasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=2*MINV+1,
        VALUE#=<2*MAXV-1.

ctr_glue_matrix(max_surf_decreasing, [cell(s,s,max(cf,cb))]).

ctr_glue_matrix1(max_surf_decreasing, [cell(s,s,inf)]).


max_surf_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.621: Illustrating the MAX_SURF_DECREASING constraint of the Example
slot
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Automaton Figures 4.622 and 4.623 respectively depict the automaton associated with the constraint
MAX_SURF_DECREASING and its simplified form.

R s





C ← default
D ← 0
R← default





max(R,C)

>{
D ← 0
R← max(R,D + VARi + VARi+1)

}
≤

Figure 4.622: Automaton for the MAX_SURF_DECREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the DECREASING pattern where
default is −∞

R s

{R← default}

R

>
{R← max(R, VARi + VARi+1)} ≤

Figure 4.623: Simplified automaton for the MAX_SURF_DECREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the DECREASING
pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s

s max(
−→
C ,
←−
C )

Table 4.53: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the MAX_SURF_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature SURF , and the aggregator max ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s −∞

Table 4.54: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the simplified automaton of the MAX_SURF_DECREASING constraint defined
as the composition of the DECREASING pattern , the feature SURF , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_SURF_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MAX_SURF_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
rv = 2⇒ VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
rv ≥ 3⇒ VALUE = −∞∨ VALUE ≥ min(2 ∗ minv+ 1, sv ∗ (minv+ 1))
rv = 2⇒ VALUE ≤ 2 ∗ maxv− 1¬

rv ≥ 3⇒ VALUE ≤ max(2 ∗ maxv− 1, sv ∗ (maxv− 1)®)
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, 2 ∗ maxv− 3)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− sv ∗ (maxv− 2)− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, 2 ∗ minv+ 3)− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var) 0

3

®
8

VALUE ≤ 16 = 8 ∗ (3 − 1)

−4

−2



VALUE ≤ −5 = −2 ∗ 2 − 1

2

3

¬

VALUE ≤ 5 = 2 ∗ 3 − 1

Purpose

VALUE is the maximal surface of occurrences of the DECREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value −∞.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (18, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.624 provides an example where the MAX_SURF_DECREASING_SEQUENCE

(18, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_decreasing_sequence,['20141203']).

ctr_origin(max_surf_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_surf_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,rv=2#=>'VALUE'=inf#\/'VALUE'>=2*minv+1,rv>=3#=>'VALUE'=inf#\/'VALUE'>=min(2*minv+1,sv*(minv+1)),rv=2#=>'VALUE'=<markup(2*maxv-1,1),rv>=3#=>'VALUE'=<max(markup(2*maxv-1,2),markup(sv*(maxv-1),3)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,2*maxv-3),rv>2#/\maxv>1#=>n1>='VALUE'-sv*(maxv-2)-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),rv=2#\/minv= -1#=>n2>=min(0,2*minv+3)-'VALUE',rv>2#/\minv< -1#=>n2>=sv*(minv+2)-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_decreasing_sequence, []).

ctr_functional_dependency(max_surf_decreasing_sequence, 1, [2]).

ctr_typical(max_surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_surf_decreasing_sequence,max_surf_decreasing_sequence(18,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_surf_decreasing_sequence,[]).

ctr_eval(max_surf_decreasing_sequence, [checker(max_surf_decreasing_sequence_c1),
    checker(max_surf_decreasing_sequence_c),
    automaton(max_surf_decreasing_sequence_a1),
    automaton(max_surf_decreasing_sequence_a),
    automaton_with_signature(max_surf_decreasing_sequence_a1_s),
    automaton_with_signature(max_surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        max_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        max_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        max_surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

max_surf_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_decreasing_sequence_c1(VARS, Default, s, Default, 0, Default, Value).

max_surf_decreasing_sequence_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        max_surf_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_decreasing_sequence_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        max_surf_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        max_surf_decreasing_sequence_c1([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_surf_decreasing_sequence_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).

ctr_automaton_signature(max_surf_decreasing_sequence, max_surf_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing_sequence, max_surf_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing_sequence, max_surf_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing_sequence, max_surf_decreasing_sequence_ao1, pair_signature(2,signature)).

max_surf_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_surf_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_surf_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_decreasing_sequence_r(VALUE,Xs,SV):-
        max_surf_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_surf_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        RV#=2#=>VALUE#= -1000000#\/VALUE#>=2*MINV+1,
        RV#>=3#=>VALUE#= -1000000#\/VALUE#>=min(2*MINV+1,SV*(MINV+1)),
        RV#=2#=>VALUE#=<2*MAXV-1,
        RV#>=3#=>VALUE#=<max(2*MAXV-1,SV*(MAXV-1)).

ctr_glue_matrix(max_surf_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,t,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,t,cf+(cb+(df+(db+ -(xj)))))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.624: Illustrating the MAX_SURF_DECREASING_SEQUENCE constraint of the
Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.625 depicts the automaton associated with the constraint
MAX_SURF_DECREASING_SEQUENCE.

≤ s





C ← default
D ← 0
R← default





≥ t

m
a
x
(R

,
C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}=
{D ← D + VARi+1}

<



C ← default
D ← 0
R← max(R,C)





Figure 4.625: Automaton for the MAX_SURF_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is −∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.55: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the MAX_SURF_DECREASING_SEQUENCE constraint defined as the composition of
the DECREASING_SEQUENCE pattern , the feature SURF , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_SURF_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint MAX_SURF_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(2 ∗ (minv+ 1), (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(2 ∗ (maxv− 1)¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var) 0

3


10

VALUE ≤ 16 = (10 − 2) ∗ (3 − 1)

−4

−1

¬

VALUE ≤ −4

Purpose

VALUE is the maximal surface of occurrences of the DECREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value −∞.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (8, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.626 provides an example where the MAX_SURF_DECREASING_TERRACE

(8, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/
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    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_decreasing_terrace,['20141203']).

ctr_origin(max_surf_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(max_surf_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_decreasing_terrace, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*(minv+1),(sv-2)*(minv+1)),'VALUE'=<max(markup(2*(maxv-1),1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_decreasing_terrace, []).

ctr_functional_dependency(max_surf_decreasing_terrace, 1, [2]).

ctr_typical(max_surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(max_surf_decreasing_terrace,max_surf_decreasing_terrace(8,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(max_surf_decreasing_terrace,[]).

ctr_eval(max_surf_decreasing_terrace, [checker(max_surf_decreasing_terrace_c1),
    checker(max_surf_decreasing_terrace_c),
    automaton(max_surf_decreasing_terrace_a1),
    automaton(max_surf_decreasing_terrace_a),
    automaton_with_signature(max_surf_decreasing_terrace_a1_s),
    automaton_with_signature(max_surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

max_surf_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_decreasing_terrace_c1(VARS, Default, s, 0, Default, Value).

max_surf_decreasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_surf_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_surf_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_surf_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_decreasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
max_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_surf_decreasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(max_surf_decreasing_terrace, max_surf_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing_terrace, max_surf_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing_terrace, max_surf_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_decreasing_terrace, max_surf_decreasing_terrace_ao1, pair_signature(2,signature)).

max_surf_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

max_surf_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, max(R, D + Xi)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, max(R, D + Xi)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

max_surf_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, max(R, D + Xi)])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, max(R, D + Xi)])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_decreasing_terrace_r(VALUE,Xs,SV):-
        max_surf_decreasing_terrace_r(VALUE,Xs,SV,SV).

max_surf_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(max_surf_decreasing_terrace, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,df+(db+xj)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(max_surf_decreasing_terrace, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,inf),cell(r,t,df+(db+xj)),cell(t,s,inf),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


max_surf_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.626: Illustrating the MAX_SURF_DECREASING_TERRACE constraint of the
Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.627 and 4.628 respectively depict the automaton associated with the constraint
MAX_SURF_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

max(R,C)

≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi}

>{
D ← 0
R← max(R,D + VARi)

}

<

{D
←

0}

Figure 4.627: Automaton for the MAX_SURF_DECREASING_TERRACE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is −∞

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.56: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the MAX_SURF_DECREASING_TERRACE constraint defined as the composition of the
DECREASING_TERRACE pattern , the feature SURF , and the aggregator max ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}

> r= t

R

≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi}

>{
D ← 0
R← max(R,D + VARi)

}

<

{D
←

0}

Figure 4.628: Simplified automaton for the MAX_SURF_DECREASING_TERRACE con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the DE-
CREASING_TERRACE pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invari-
ant.

s r t

s −∞ −∞ −∞

r −∞ −∞
−→
D +

←−
D + VARi+1

C

t −∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.57: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the simplified automaton of the MAX_SURF_DECREASING_TERRACE constraint de-
fined as the composition of the DECREASING_TERRACE pattern , the feature SURF ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_SURF_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint MAX_SURF_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 3 ∗ minv+ 3
VALUE ≤ 3 ∗ maxv− 3¬

among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
n1 ≥ VALUE− 3− max(maxv− 3, 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
n2 ≥ min(minv+ 3, 0)− 3− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

3

¬

VALUE ≤ 6 = 3 ∗ 3 − 3

Purpose

VALUE is the maximal surface of occurrences of the DIP_ON_INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value −∞.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example (10, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.629 provides an example where the MAX_SURF_DIP_ON_INCREASING_SEQUENCE

(10, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(max_surf_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_surf_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_dip_on_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=3*minv+3,'VALUE'=<markup(3*maxv-3,1),among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),n1>='VALUE'-3-max(maxv-3,0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),n2>=min(minv+3,0)-3-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_dip_on_increasing_sequence, []).

ctr_functional_dependency(max_surf_dip_on_increasing_sequence, 1, [2]).

ctr_typical(max_surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(max_surf_dip_on_increasing_sequence,max_surf_dip_on_increasing_sequence(10,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(max_surf_dip_on_increasing_sequence,[]).

ctr_eval(max_surf_dip_on_increasing_sequence, [checker(max_surf_dip_on_increasing_sequence_c1),
    checker(max_surf_dip_on_increasing_sequence_c),
    automaton(max_surf_dip_on_increasing_sequence_a1),
    automaton(max_surf_dip_on_increasing_sequence_a),
    automaton_with_signature(max_surf_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(max_surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_dip_on_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result).

max_surf_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_dip_on_increasing_sequence_c1(VARS, Default, s, 0, Default, Value).

max_surf_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
max_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(max_surf_dip_on_increasing_sequence, max_surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_dip_on_increasing_sequence, max_surf_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_dip_on_increasing_sequence, max_surf_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_dip_on_increasing_sequence, max_surf_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

max_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,LT,v,([C, D + Xi, R])),
        arc(v,GT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,LT,t,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,LT,v,([C, D + Xi, R])),
        arc(v,GT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,LT,t,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([D + Xi, R])),
        arc(u,GT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,LT,v,([D + Xi, R])),
        arc(v,GT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,LT,t,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([D + Xi, R])),
        arc(u,GT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,LT,v,([D + Xi, R])),
        arc(v,GT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,LT,t,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        max_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

max_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=3*MINV+3,
        VALUE#=<3*MAXV-3.




max_surf_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.629: Illustrating the MAX_SURF_DIP_ON_INCREASING_SEQUENCE con-
straint of the Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.630 and 4.631 respectively depict the automaton associated with the constraint
MAX_SURF_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.630: Automaton for the MAX_SURF_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is −∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.631: Simplified automaton for the MAX_SURF_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is−∞; Ri −Ri−1 ≥ 0 is a
linear invariant.
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MAX_SURF_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint MAX_SURF_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
rv = 2⇒ VALUE = −∞∨ VALUE ≥ minv

rv ≥ 3⇒ VALUE = −∞∨ VALUE ≥ min(minv, (sv− 2) ∗ (minv+ 1)− 1)
rv = 2⇒ VALUE ≤ maxv− 1¬

rv ≥ 3⇒ VALUE ≤ max(maxv− 1, (sv− 2) ∗ (maxv− 1)− 1®)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, maxv− 2)
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
rv > 2 ∧ minv < −1⇒ n2 ≥ (sv− 2) ∗ (minv+ 2)− 1− VALUE

rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, minv+ 1)− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)

0

3

®
11

VALUE ≤ 17 = (11 − 2) ∗ (3 − 1) − 1

−3

−1



−1 − 1

VALUE ≤ −2

1

2

¬

VALUE ≤ 1

Purpose

VALUE is the maximal surface of occurrences of the GORGE pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (11, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.632 provides an example where the MAX_SURF_GORGE

(11, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_gorge,['20141203']).

ctr_origin(max_surf_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(max_surf_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_gorge,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_gorge, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,rv=2#=>'VALUE'=inf#\/'VALUE'>=minv,rv>=3#=>'VALUE'=inf#\/'VALUE'>=min(minv,(sv-2)*(minv+1)-1),rv=2#=>'VALUE'=<markup(maxv-1,1),rv>=3#=>'VALUE'=<max(markup(maxv-1,2),markup((sv-2)*(maxv-1)-1,3)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),rv>2#/\maxv>1#=>n1>='VALUE'-(sv-2)*(maxv-2),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,maxv-2),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),rv>2#/\minv< -1#=>n2>=(sv-2)*(minv+2)-1-'VALUE',rv=2#\/minv= -1#=>n2>=min(0,minv+1)-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_gorge, []).

ctr_functional_dependency(max_surf_gorge, 1, [2]).

ctr_typical(max_surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_surf_gorge,max_surf_gorge(11,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(max_surf_gorge,[]).

ctr_eval(max_surf_gorge, [checker(max_surf_gorge_c1),
    checker(max_surf_gorge_c),
    automaton(max_surf_gorge_a1),
    automaton(max_surf_gorge_a),
    automaton_with_signature(max_surf_gorge_a1_s),
    automaton_with_signature(max_surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_gorge_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        max_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_gorge_c([Xj|Xs], Default, s, C, 0, R, Result).

max_surf_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_gorge_c1(VARS, Default, s, Default, 0, Default, Value).

max_surf_gorge_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_gorge_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_gorge_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_gorge_c1([Xj|Xs], Default, r, C, D, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c1([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c1([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c1([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        max_surf_gorge_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_surf_gorge_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c1([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_gorge_c1([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_gorge_c1([Xj|Xs], Default, s, C, 0, R, Result).

ctr_automaton_signature(max_surf_gorge, max_surf_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_gorge, max_surf_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_gorge, max_surf_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_gorge, max_surf_gorge_ao1, pair_signature(2,signature)).

max_surf_gorge_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_gorge_a(Flag,Value,VARIABLES,Default).

max_surf_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_gorge_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_gorge_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_gorge_a1(Flag,Value,VARIABLES,Default).

max_surf_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_gorge_r(VALUE,Xs,SV):-
        max_surf_gorge_r(VALUE,Xs,SV,SV).

max_surf_gorge_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        RV#=2#=>VALUE#= -1000000#\/VALUE#>=MINV,
        RV#>=3#=>VALUE#= -1000000#\/VALUE#>=min(MINV,(SV-2)*(MINV+1)-1),
        RV#=2#=>VALUE#=<MAXV-1,
        RV#>=3#=>VALUE#=<max(MAXV-1,(SV-2)*(MAXV-1)-1).

ctr_glue_matrix(max_surf_gorge, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(s,u,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(r,u,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,r,cf+(df+(db+xj))),cell(t,t,max(cf,cb)),cell(t,u,cf+(df+(db+xj))),cell(u,s,max(cf,cb)),cell(u,r,max(cf,cb)),cell(u,t,cb+(df+(db+xj))),cell(u,u,max(cf,cb))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.632: Illustrating the MAX_SURF_GORGE constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.633 depicts the automaton associated with the constraint MAX_SURF_GORGE.

≤ s





C ← default
D ← 0
R← default



 > r

≤ t

= u

max(R,C)

≤

>

>
{D ← D + VARi}

<{
C ← D + VARi
D ← 0

}

=
{D ← D + VARi}

=
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<{
C ← C + D + VARi
D ← 0

}

>


 C ←
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R←

m
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)




=
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>
{D
←

D
+
V
A
R i
}

<
{D ← 0}

Figure 4.633: Automaton for the MAX_SURF_GORGE constraint obtained by applying
decoration Table 3.37 to the seed transducer of the GORGE pattern where default is−∞
(transition u→ r has the same register update as transition r → u); Ri −Ri−1 ≥ 0 is
a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MAX_SURF_GORGE 1431

s r t u

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R
max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L
max(

−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L

u max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

←−
C +

−→
D +

←−
D + VARi+1

R
max(

−→
C ,
←−
C )

Table 4.58: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the MAX_SURF_GORGE constraint defined as the composition of the GORGE pattern ,

the feature SURF , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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MAX_SURF_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MAX_SURF_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
VALUE ≤ 2 ∗ maxv− 1¬

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 3 = 2 ∗ 2 − 1

Purpose

VALUE is the maximal surface of occurrences of the INCREASING pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value −∞.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (10, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.634 provides an example where the MAX_SURF_INCREASING

(10, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_increasing,['20141203']).

ctr_origin(max_surf_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(max_surf_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_increasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=2*minv+1,'VALUE'=<markup(2*maxv-1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_increasing, []).

ctr_functional_dependency(max_surf_increasing, 1, [2]).

ctr_typical(max_surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_surf_increasing,max_surf_increasing(10,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_surf_increasing,[]).

ctr_eval(max_surf_increasing, [checker(max_surf_increasing_c1),
    checker(max_surf_increasing_c),
    automaton(max_surf_increasing_a1),
    automaton(max_surf_increasing_a),
    automaton_with_signature(max_surf_increasing_a1_s),
    automaton_with_signature(max_surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_increasing_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi+Xj),
        max_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_surf_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_increasing_c1(VARS, Default, s, Default, Value).

max_surf_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_surf_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        max_surf_increasing_c1([Xj|Xs], Default, s, R, Result).
max_surf_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,Xi+Xj),
        max_surf_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_surf_increasing, max_surf_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing, max_surf_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing, max_surf_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing, max_surf_increasing_ao1, pair_signature(2,signature)).

max_surf_increasing_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_increasing_a(Flag,Value,VARIABLES,Default).

max_surf_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 0, max(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_increasing_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 0, max(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_increasing_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_increasing_a1(Flag,Value,VARIABLES,Default).

max_surf_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([max(R, Xi + Xj)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_surf_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([max(R, Xi + Xj)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_increasing_r(VALUE,Xs,SV):-
        max_surf_increasing_r(VALUE,Xs,SV,SV).

max_surf_increasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=2*MINV+1,
        VALUE#=<2*MAXV-1.

ctr_glue_matrix(max_surf_increasing, [cell(s,s,max(cf,cb))]).

ctr_glue_matrix1(max_surf_increasing, [cell(s,s,inf)]).


max_surf_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.634: Illustrating the MAX_SURF_INCREASING constraint of the Example slot
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Automaton Figures 4.635 and 4.636 respectively depict the automaton associated with the constraint
MAX_SURF_INCREASING and its simplified form.

R s





C ← default
D ← 0
R← default





max(R,C)

≥
<{

D ← 0
R← max(R,D + VARi + VARi+1)

}

Figure 4.635: Automaton for the MAX_SURF_INCREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INCREASING pattern where
default is −∞

R s

{R← default}

R

≥<
{R← max(R, VARi + VARi+1)}

Figure 4.636: Simplified automaton for the MAX_SURF_INCREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the INCREASING
pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s

s max(
−→
C ,
←−
C )

Table 4.59: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the MAX_SURF_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature SURF , and the aggregator max ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s −∞

Table 4.60: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the simplified automaton of the MAX_SURF_INCREASING constraint defined
as the composition of the INCREASING pattern , the feature SURF , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_SURF_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MAX_SURF_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
rv = 2⇒ VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
rv ≥ 3⇒ VALUE = −∞∨ VALUE ≥ min(2 ∗ minv+ 1, sv ∗ (minv+ 1))
rv = 2⇒ VALUE ≤ 2 ∗ maxv− 1¬

rv ≥ 3⇒ VALUE ≤ max(2 ∗ maxv− 1, sv ∗ (maxv− 1)®)
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, 2 ∗ maxv− 3)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− sv ∗ (maxv− 2)− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, 2 ∗ minv+ 3)− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var) 0

3

®
8

VALUE ≤ 16 = 8 ∗ (3 − 1)

−4

−2



VALUE ≤ −5 = −2 ∗ 2 − 1

2

3

¬

VALUE ≤ 5 = 2 ∗ 3 − 1

Purpose

VALUE is the maximal surface of occurrences of the INCREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value −∞.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (17, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.637 provides an example where the MAX_SURF_INCREASING_SEQUENCE

(17, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_increasing_sequence,['20141203']).

ctr_origin(max_surf_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(max_surf_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_increasing_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,rv=2#=>'VALUE'=inf#\/'VALUE'>=2*minv+1,rv>=3#=>'VALUE'=inf#\/'VALUE'>=min(2*minv+1,sv*(minv+1)),rv=2#=>'VALUE'=<markup(2*maxv-1,1),rv>=3#=>'VALUE'=<max(markup(2*maxv-1,2),markup(sv*(maxv-1),3)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,2*maxv-3),rv>2#/\maxv>1#=>n1>='VALUE'-sv*(maxv-2)-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),rv=2#\/minv= -1#=>n2>=min(0,2*minv+3)-'VALUE',rv>2#/\minv< -1#=>n2>=sv*(minv+2)-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_increasing_sequence, []).

ctr_functional_dependency(max_surf_increasing_sequence, 1, [2]).

ctr_typical(max_surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_surf_increasing_sequence,max_surf_increasing_sequence(17,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_surf_increasing_sequence,[]).

ctr_eval(max_surf_increasing_sequence, [checker(max_surf_increasing_sequence_c1),
    checker(max_surf_increasing_sequence_c),
    automaton(max_surf_increasing_sequence_a1),
    automaton(max_surf_increasing_sequence_a),
    automaton_with_signature(max_surf_increasing_sequence_a1_s),
    automaton_with_signature(max_surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        max_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        max_surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        max_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).

max_surf_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_increasing_sequence_c1(VARS, Default, s, Default, 0, Default, Value).

max_surf_increasing_sequence_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_increasing_sequence_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        max_surf_increasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_surf_increasing_sequence_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        max_surf_increasing_sequence_c1([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        max_surf_increasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).

ctr_automaton_signature(max_surf_increasing_sequence, max_surf_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing_sequence, max_surf_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing_sequence, max_surf_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing_sequence, max_surf_increasing_sequence_ao1, pair_signature(2,signature)).

max_surf_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_surf_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_surf_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_increasing_sequence_r(VALUE,Xs,SV):-
        max_surf_increasing_sequence_r(VALUE,Xs,SV,SV).

max_surf_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        RV#=2#=>VALUE#= -1000000#\/VALUE#>=2*MINV+1,
        RV#>=3#=>VALUE#= -1000000#\/VALUE#>=min(2*MINV+1,SV*(MINV+1)),
        RV#=2#=>VALUE#=<2*MAXV-1,
        RV#>=3#=>VALUE#=<max(2*MAXV-1,SV*(MAXV-1)).

ctr_glue_matrix(max_surf_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,t,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,t,cf+(cb+(df+(db+ -(xj)))))]).



max_surf_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.637: Illustrating the MAX_SURF_INCREASING_SEQUENCE constraint of the
Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.638 depicts the automaton associated with the constraint
MAX_SURF_INCREASING_SEQUENCE.

≥ s





C ← default
D ← 0
R← default





≤ t

m
a
x
(R

,
C
)

≥

<{
C ← D + VARi + VARi+1

D ← 0

}
>




C ← default
D ← 0
R← max(R,C)





=
{D ← D + VARi+1}

<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.638: Automaton for the MAX_SURF_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is −∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.61: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the MAX_SURF_INCREASING_SEQUENCE constraint defined as the composition of
the INCREASING_SEQUENCE pattern , the feature SURF , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_SURF_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint MAX_SURF_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(2 ∗ (minv+ 1), (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(2 ∗ (maxv− 1)¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var) 0

3


10

VALUE ≤ 16 = (10 − 2) ∗ (3 − 1)

−4

−1

¬

VALUE ≤ −4

Purpose

VALUE is the maximal surface of occurrences of the INCREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value −∞.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (10, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.639 provides an example where the MAX_SURF_INCREASING_TERRACE

(10, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_increasing_terrace,['20141203']).

ctr_origin(max_surf_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(max_surf_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_increasing_terrace, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*(minv+1),(sv-2)*(minv+1)),'VALUE'=<max(markup(2*(maxv-1),1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_increasing_terrace, []).

ctr_functional_dependency(max_surf_increasing_terrace, 1, [2]).

ctr_typical(max_surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(max_surf_increasing_terrace,max_surf_increasing_terrace(10,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(max_surf_increasing_terrace,[]).

ctr_eval(max_surf_increasing_terrace, [checker(max_surf_increasing_terrace_c1),
    checker(max_surf_increasing_terrace_c),
    automaton(max_surf_increasing_terrace_a1),
    automaton(max_surf_increasing_terrace_a),
    automaton_with_signature(max_surf_increasing_terrace_a1_s),
    automaton_with_signature(max_surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

max_surf_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_increasing_terrace_c1(VARS, Default, s, 0, Default, Value).

max_surf_increasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_surf_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_surf_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_surf_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_increasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
max_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_surf_increasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(max_surf_increasing_terrace, max_surf_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing_terrace, max_surf_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing_terrace, max_surf_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_increasing_terrace, max_surf_increasing_terrace_ao1, pair_signature(2,signature)).

max_surf_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_increasing_terrace_a(Flag,Value,VARIABLES,Default).

max_surf_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, max(R, D + Xi)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, max(R, D + Xi)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

max_surf_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, max(R, D + Xi)])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, max(R, D + Xi)])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_increasing_terrace_r(VALUE,Xs,SV):-
        max_surf_increasing_terrace_r(VALUE,Xs,SV,SV).

max_surf_increasing_terrace_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<2#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(max_surf_increasing_terrace, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,df+(db+xj)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(max_surf_increasing_terrace, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,inf),cell(r,t,df+(db+xj)),cell(t,s,inf),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


max_surf_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.639: Illustrating the MAX_SURF_INCREASING_TERRACE constraint of the
Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.640 and 4.641 respectively depict the automaton associated with the constraint
MAX_SURF_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

max(R,C)

≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi}

<{
D ← 0
R← max(R,D + VARi)

}

>

{D
←

0}

Figure 4.640: Automaton for the MAX_SURF_INCREASING_TERRACE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is −∞

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.62: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the MAX_SURF_INCREASING_TERRACE constraint defined as the composition of the
INCREASING_TERRACE pattern , the feature SURF , and the aggregator max ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s
{

D ← 0
R← default

}

< r= t

R

≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi}

<{
D ← 0
R← max(R,D + VARi)

}

>

{D
←

0}

Figure 4.641: Simplified automaton for the MAX_SURF_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the IN-
CREASING_TERRACE pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invari-
ant.

s r t

s −∞ −∞ −∞

r −∞ −∞
−→
D +

←−
D + VARi+1

C

t −∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.63: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the simplified automaton of the MAX_SURF_INCREASING_TERRACE constraint de-
fined as the composition of the INCREASING_TERRACE pattern , the feature SURF ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_SURF_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MAX_SURF_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv, (sv− 2) ∗ minv)
VALUE ≤ max(maxv¬, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1

¬

VALUE ≤ −1

0

2


8

VALUE ≤ 12 = (8 − 2) ∗ 2

Purpose

VALUE is the maximal surface of occurrences of the INFLEXION pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (14, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.642 provides an example where the MAX_SURF_INFLEXION

(14, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_inflexion,['20141203']).

ctr_origin(max_surf_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(max_surf_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_inflexion, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv,(sv-2)*minv),'VALUE'=<max(markup(maxv,1),markup((sv-2)*maxv,2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_inflexion, []).

ctr_functional_dependency(max_surf_inflexion, 1, [2]).

ctr_typical(max_surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_surf_inflexion,max_surf_inflexion(14,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(max_surf_inflexion,[]).

ctr_eval(max_surf_inflexion, [checker(max_surf_inflexion_c1),
    checker(max_surf_inflexion_c),
    automaton(max_surf_inflexion_a1),
    automaton(max_surf_inflexion_a),
    automaton_with_signature(max_surf_inflexion_a1_s),
    automaton_with_signature(max_surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_inflexion_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
max_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result).
max_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        max_surf_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        max_surf_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result).

max_surf_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_inflexion_c1(VARS, Default, s, 0, Default, Value).

max_surf_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_surf_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
max_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_surf_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_inflexion_c1([Xj|Xs], Default, t, 0, A1000, Result).
max_surf_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        max_surf_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
max_surf_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        max_surf_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_inflexion_c1([Xj|Xs], Default, r, 0, A1000, Result).

ctr_automaton_signature(max_surf_inflexion, max_surf_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_inflexion, max_surf_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_inflexion, max_surf_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_inflexion, max_surf_inflexion_ao1, pair_signature(2,signature)).

max_surf_inflexion_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_inflexion_a(Flag,Value,VARIABLES,Default).

max_surf_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, max(R, D + Xi)])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, max(R, D + Xi)])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_inflexion_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_inflexion_a1(Flag,Value,VARIABLES,Default).

max_surf_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, max(R, D + Xi)])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(t,GT,t,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, max(R, D + Xi)])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(t,GT,t,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_inflexion_r(VALUE,Xs,SV):-
        max_surf_inflexion_r(VALUE,Xs,SV,SV).

max_surf_inflexion_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(MINV,(SV-2)*MINV),
        VALUE#=<max(MAXV,(SV-2)*MAXV).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.642: Illustrating the MAX_SURF_INFLEXION constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.643 and 4.644 respectively depict the automaton associated with the constraint
MAX_SURF_INFLEXION and its simplified form.

= s





C ← default
D ← 0
R← default





≤ r ≥ t

max(R,C)

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<{
D ← 0
R← max(R,D + VARi)

}

Figure 4.643: Automaton for the MAX_SURF_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is −∞ (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← 0
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<{
D ← 0
R← max(R,D + VARi)

}

Figure 4.644: Simplified automaton for the MAX_SURF_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION pat-
tern where default is−∞ (transition r → t has the same registers updates as transition
t→ r); Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_SURF_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint MAX_SURF_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv+ 1, (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(maxv¬, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


8

VALUE ≤ 12 = (8 − 2) ∗ 2

−3

−1

¬

VALUE ≤ −1

Purpose

VALUE is the maximal surface of occurrences of the PEAK pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
−∞.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (14, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.645 provides an example where the MAX_SURF_PEAK

(14, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_peak,['20141203']).

ctr_origin(max_surf_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(max_surf_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_peak,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_peak, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv+1,(sv-2)*(minv+1)),'VALUE'=<max(markup(maxv,1),markup((sv-2)*maxv,2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_peak, []).

ctr_functional_dependency(max_surf_peak, 1, [2]).

ctr_typical(max_surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_surf_peak,max_surf_peak(14,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(max_surf_peak,[]).

ctr_eval(max_surf_peak, [checker(max_surf_peak_c1),
    checker(max_surf_peak_c),
    automaton(max_surf_peak_a1),
    automaton(max_surf_peak_a),
    automaton_with_signature(max_surf_peak_a1_s),
    automaton_with_signature(max_surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_peak_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_peak_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_peak_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        max_surf_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        max_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result).

max_surf_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_peak_c1(VARS, Default, s, Default, 0, Default, Value).

max_surf_peak_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_peak_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_peak_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_peak_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_peak_c1([Xj|Xs], Default, r, C, D, R, Result).
max_surf_peak_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_peak_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_peak_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        max_surf_peak_c1([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        max_surf_peak_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_peak_c1([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_surf_peak_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).

ctr_automaton_signature(max_surf_peak, max_surf_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_peak, max_surf_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_peak, max_surf_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_peak, max_surf_peak_ao1, pair_signature(2,signature)).

max_surf_peak_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_peak_a(Flag,Value,VARIABLES,Default).

max_surf_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_peak_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_peak_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_peak_a1(Flag,Value,VARIABLES,Default).

max_surf_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_peak_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_peak_r(VALUE,Xs,SV):-
        max_surf_peak_r(VALUE,Xs,SV,SV).

max_surf_peak_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(MINV+1,(SV-2)*(MINV+1)),
        VALUE#=<max(MAXV,(SV-2)*MAXV).

ctr_glue_matrix(max_surf_peak, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(t,s,max(cf,cb)),cell(t,r,cf+(df+(db+xj))),cell(t,t,max(cf,cb))]).



max_surf_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.645: Illustrating the MAX_SURF_PEAK constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



1450 MAX_SURF_PEAK

Automaton Figure 4.646 depicts the automaton associated with the constraint MAX_SURF_PEAK.

≥ s





C ← default
D ← 0
R← default





≤ r ≥ t

max(R,C)

≥

<

>{
C ← D + VARi
D ← 0

}

≤
{D ← D + VARi}

>{
C ← C + D + VARi
D ← 0

}

=
{D ← D + VARi}

<



C ← default
D ← 0
R← max(R,C)





Figure 4.646: Automaton for the MAX_SURF_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is−∞;
Ri −Ri−1 ≥ 0 is a linear invariant.

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R

t max(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L
max(

−→
C ,
←−
C )

Table 4.64: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the MAX_SURF_PEAK constraint defined as the composition of the PEAK pattern , the

feature SURF , and the aggregator max ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_SURF_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint MAX_SURF_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv, (sv− 2) ∗ minv)
VALUE ≤ max(maxv− 1¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


10

VALUE ≤ 8 = (10 − 2) ∗ (2 − 1)

−3

−1

¬

−1 − 1

VALUE ≤ −2

Purpose

VALUE is the maximal surface of occurrences of the PLAIN pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (6, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.647 provides an example where the MAX_SURF_PLAIN

(6, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_plain,['20141203']).

ctr_origin(max_surf_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(max_surf_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_plain, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv,(sv-2)*minv),'VALUE'=<max(markup(maxv-1,1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_plain, []).

ctr_functional_dependency(max_surf_plain, 1, [2]).

ctr_typical(max_surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_surf_plain,max_surf_plain(6,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(max_surf_plain,[]).

ctr_eval(max_surf_plain, [checker(max_surf_plain_c1),
    checker(max_surf_plain_c),
    automaton(max_surf_plain_a1),
    automaton(max_surf_plain_a),
    automaton_with_signature(max_surf_plain_a1_s),
    automaton_with_signature(max_surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_plain_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).
max_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
max_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_surf_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_plain_c1(VARS, Default, s, 0, Default, Value).

max_surf_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_plain_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_surf_plain_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_surf_plain_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).
max_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_surf_plain_c1([Xj|Xs], Default, r, 0, R, Result).
max_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(max_surf_plain, max_surf_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_plain, max_surf_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_plain, max_surf_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_plain, max_surf_plain_ao1, pair_signature(2,signature)).

max_surf_plain_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_plain_a(Flag,Value,VARIABLES,Default).

max_surf_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, 0, max(R, D + Xi)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,s,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_plain_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, 0, max(R, D + Xi)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,s,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_plain_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_plain_a1(Flag,Value,VARIABLES,Default).

max_surf_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([0, max(R, D + Xi)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,s,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_plain_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([0, max(R, D + Xi)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,s,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_plain_r(VALUE,Xs,SV):-
        max_surf_plain_r(VALUE,Xs,SV,SV).

max_surf_plain_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(MINV,(SV-2)*MINV),
        VALUE#=<max(MAXV-1,(SV-2)*(MAXV-1)).

ctr_glue_matrix(max_surf_plain, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(max_surf_plain, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,inf),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


max_surf_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.647: Illustrating the MAX_SURF_PLAIN constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.648 and 4.649 respectively depict the automaton associated with the constraint
MAX_SURF_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

max(R,C) ≤

>

>

=
{D ← D + VARi}

<{
D ← 0
R← max(R,D + VARi)

}

>
{D ← 0}

=
{D ← D + VARi}

<

{ D
←

0

R
←

m
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,D
+
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)

}

Figure 4.648: Automaton for the MAX_SURF_PLAIN constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is−∞

≤ s
{

D ← 0
R← default

}

> r= t

R ≤

>

>
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{D ← D + VARi}
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D ← 0
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}
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Figure 4.649: Simplified automaton for the MAX_SURF_PLAIN constraint obtained
by applying decoration Table 3.26 to the seed transducer of the PLAIN pattern where
default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.65: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the MAX_SURF_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature SURF , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t −∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.66: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the MAX_SURF_PLAIN constraint defined as the composi-
tion of the PLAIN pattern , the feature SURF , and the aggregator max ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_SURF_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint MAX_SURF_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv+ 1, (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(maxv¬, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


8

VALUE ≤ 12 = (8 − 2) ∗ 2

−3

−1

¬

VALUE ≤ −1

Purpose

VALUE is the maximal surface of occurrences of the PLATEAU pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (10, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.650 provides an example where the MAX_SURF_PLATEAU

(10, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_plateau,['20141203']).

ctr_origin(max_surf_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(max_surf_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_plateau, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv+1,(sv-2)*(minv+1)),'VALUE'=<max(markup(maxv,1),markup((sv-2)*maxv,2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_plateau, []).

ctr_functional_dependency(max_surf_plateau, 1, [2]).

ctr_typical(max_surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_surf_plateau,max_surf_plateau(10,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(max_surf_plateau,[]).

ctr_eval(max_surf_plateau, [checker(max_surf_plateau_c1),
    checker(max_surf_plateau_c),
    automaton(max_surf_plateau_a1),
    automaton(max_surf_plateau_a),
    automaton_with_signature(max_surf_plateau_a1_s),
    automaton_with_signature(max_surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_plateau_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).
max_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
max_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_surf_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_plateau_c1(VARS, Default, s, 0, Default, Value).

max_surf_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_plateau_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_surf_plateau_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_surf_plateau_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).
max_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_surf_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
max_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(max_surf_plateau, max_surf_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_plateau, max_surf_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_plateau, max_surf_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_plateau, max_surf_plateau_ao1, pair_signature(2,signature)).

max_surf_plateau_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_plateau_a(Flag,Value,VARIABLES,Default).

max_surf_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, 0, max(R, D + Xi)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,s,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_plateau_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, 0, max(R, D + Xi)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,s,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_plateau_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_plateau_a1(Flag,Value,VARIABLES,Default).

max_surf_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([0, max(R, D + Xi)])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,s,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([0, max(R, D + Xi)])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,s,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_plateau_r(VALUE,Xs,SV):-
        max_surf_plateau_r(VALUE,Xs,SV,SV).

max_surf_plateau_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(MINV+1,(SV-2)*(MINV+1)),
        VALUE#=<max(MAXV,(SV-2)*MAXV).

ctr_glue_matrix(max_surf_plateau, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(max_surf_plateau, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,inf),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


max_surf_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.650: Illustrating the MAX_SURF_PLATEAU constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.651 and 4.652 respectively depict the automaton associated with the constraint
MAX_SURF_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

max(R,C) ≥

<

<

=
{D ← D + VARi}

>{
D ← 0
R← max(R,D + VARi)

}

<
{D ← 0}

=
{D ← D + VARi}

>

{ D
←

0

R
←

m
ax
(R

,D
+
VA
Ri
)

}

Figure 4.651: Automaton for the MAX_SURF_PLATEAU constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the PLATEAU pattern where default

is −∞

≥ s
{

D ← 0
R← default

}

< r= t

R ≥

<

<
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{D ← D + VARi}

>{
D ← 0
R← max(R,D + VARi)

}

<
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m
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+
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Figure 4.652: Simplified automaton for the MAX_SURF_PLATEAU constraint obtained
by applying decoration Table 3.26 to the seed transducer of the PLATEAU pattern where
default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.67: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.13, for the MAX_SURF_PLATEAU constraint defined as the composition of the
PLATEAU pattern , the feature SURF , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t −∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.68: Concrete glue matrix, derived from the parametrised glue matrix 3.13,
for the simplified automaton of the MAX_SURF_PLATEAU constraint defined as the
composition of the PLATEAU pattern , the feature SURF , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MAX_SURF_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint MAX_SURF_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(2 ∗ minv, (sv− 2) ∗ minv)
VALUE ≤ max(2 ∗ (maxv− 1)¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


9

VALUE ≤ 7 = (9 − 2) ∗ (2 − 1)

−3

−1

¬
8

VALUE ≤ −4 = 2 ∗ (−1 − 1)

Purpose

VALUE is the maximal surface of occurrences of the PROPER_PLAIN pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value −∞.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (10, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.653 provides an example where the MAX_SURF_PROPER_PLAIN

(10, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_proper_plain,['20141203']).

ctr_origin(max_surf_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(max_surf_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_proper_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_proper_plain, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*minv,(sv-2)*minv),'VALUE'=<max(markup(2*(maxv-1),1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_proper_plain, []).

ctr_functional_dependency(max_surf_proper_plain, 1, [2]).

ctr_typical(max_surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_surf_proper_plain,max_surf_proper_plain(10,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(max_surf_proper_plain,[]).

ctr_eval(max_surf_proper_plain, [checker(max_surf_proper_plain_c1),
    checker(max_surf_proper_plain_c),
    automaton(max_surf_proper_plain_a1),
    automaton(max_surf_proper_plain_a),
    automaton_with_signature(max_surf_proper_plain_a1_s),
    automaton_with_signature(max_surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_proper_plain_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
max_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_surf_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_proper_plain_c1(VARS, Default, s, 0, Default, Value).

max_surf_proper_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_surf_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_surf_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_surf_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_surf_proper_plain_c1([Xj|Xs], Default, r, 0, R, Result).
max_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_proper_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(max_surf_proper_plain, max_surf_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_proper_plain, max_surf_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_proper_plain, max_surf_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_proper_plain, max_surf_proper_plain_ao1, pair_signature(2,signature)).

max_surf_proper_plain_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_proper_plain_a(Flag,Value,VARIABLES,Default).

max_surf_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_proper_plain_a1(Flag,Value,VARIABLES,Default).

max_surf_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_proper_plain_r(VALUE,Xs,SV):-
        max_surf_proper_plain_r(VALUE,Xs,SV,SV).

max_surf_proper_plain_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(2*MINV,(SV-2)*MINV),
        VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(max_surf_proper_plain, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,df+(db+xj)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(max_surf_proper_plain, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,inf),cell(r,t,df+(db+xj)),cell(t,s,inf),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


max_surf_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.653: Illustrating the MAX_SURF_PROPER_PLAIN constraint of the Example
slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.654 and 4.655 respectively depict the automaton associated with the constraint
MAX_SURF_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

max(R,C) ≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi} >

{D ← 0}

<

{ D
←

0

R
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m
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,D
+
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)
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Figure 4.654: Automaton for the MAX_SURF_PROPER_PLAIN constraint obtained by
applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is −∞
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Figure 4.655: Simplified automaton for the MAX_SURF_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the
PROPER_PLAIN pattern where default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.69: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the MAX_SURF_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature SURF , and the aggregator max ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s −∞ −∞ −∞

r −∞ −∞
−→
D +

←−
D + VARi+1

C

t −∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.70: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the MAX_SURF_PROPER_PLAIN constraint defined
as the composition of the PROPER_PLAIN pattern , the feature SURF , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_SURF_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint MAX_SURF_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(2 ∗ (minv+ 1), (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(2 ∗ maxv¬, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


8

VALUE ≤ 12 = (8 − 2) ∗ 2

−3

−1

¬

VALUE ≤ −2 = 2 ∗ −1

Purpose

VALUE is the maximal surface of occurrences of the PROPER_PLATEAU pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value −∞.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example (15, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.656 provides an example where the MAX_SURF_PROPER_PLATEAU

(15, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_proper_plateau,['20141203']).

ctr_origin(max_surf_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(max_surf_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_proper_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_proper_plateau, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*(minv+1),(sv-2)*(minv+1)),'VALUE'=<max(markup(2*maxv,1),markup((sv-2)*maxv,2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_proper_plateau, []).

ctr_functional_dependency(max_surf_proper_plateau, 1, [2]).

ctr_typical(max_surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_surf_proper_plateau,max_surf_proper_plateau(15,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(max_surf_proper_plateau,[]).

ctr_eval(max_surf_proper_plateau, [checker(max_surf_proper_plateau_c1),
    checker(max_surf_proper_plateau_c),
    automaton(max_surf_proper_plateau_a1),
    automaton(max_surf_proper_plateau_a),
    automaton_with_signature(max_surf_proper_plateau_a1_s),
    automaton_with_signature(max_surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
max_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_surf_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_proper_plateau_c1(VARS, Default, s, 0, Default, Value).

max_surf_proper_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_surf_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_surf_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_surf_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
max_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_surf_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
max_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
max_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_surf_proper_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
max_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+Xi),
        max_surf_proper_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(max_surf_proper_plateau, max_surf_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_proper_plateau, max_surf_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_proper_plateau, max_surf_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_proper_plateau, max_surf_proper_plateau_ao1, pair_signature(2,signature)).

max_surf_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_proper_plateau_a(Flag,Value,VARIABLES,Default).

max_surf_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_proper_plateau_a1(Flag,Value,VARIABLES,Default).

max_surf_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, max(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_proper_plateau_r(VALUE,Xs,SV):-
        max_surf_proper_plateau_r(VALUE,Xs,SV,SV).

max_surf_proper_plateau_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=<max(2*MAXV,(SV-2)*MAXV).

ctr_glue_matrix(max_surf_proper_plateau, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,df+(db+xj)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(max_surf_proper_plateau, [cell(s,s,inf),cell(s,r,inf),cell(s,t,inf),cell(r,s,inf),cell(r,r,inf),cell(r,t,df+(db+xj)),cell(t,s,inf),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


max_surf_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.656: Illustrating the MAX_SURF_PROPER_PLATEAU constraint of the Exam-
ple slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.657 and 4.658 respectively depict the automaton associated with the constraint
MAX_SURF_PROPER_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

max(R,C) ≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi} <

{D ← 0}

>

{ D
←

0

R
←

m
ax
(R

,D
+
VA
Ri
)

}

Figure 4.657: Automaton for the MAX_SURF_PROPER_PLATEAU constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLATEAU
pattern where default is −∞

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.71: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the MAX_SURF_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature SURF , and the aggregator max ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s
{

D ← 0
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Figure 4.658: Simplified automaton for the MAX_SURF_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the
PROPER_PLATEAU pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear invari-
ant.

s r t

s −∞ −∞ −∞

r −∞ −∞
−→
D +

←−
D + VARi+1

C

t −∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.72: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the simplified automaton of the MAX_SURF_PROPER_PLATEAU constraint defined
as the composition of the PROPER_PLATEAU pattern , the feature SURF , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_SURF_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint MAX_SURF_STEADY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 2 ∗ minv
VALUE ≤ 2 ∗ maxv¬

among(n1, VARIABLES[1, sv], 〈maxv〉)
n1 ≥ VALUE− 2 ∗ (maxv− 1)
among(n2, VARIABLES[1, sv], 〈minv〉)
n2 ≥ 2 ∗ (minv+ 1)− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|

0

2

¬

VALUE ≤ 4 = 2 ∗ 2

Purpose

VALUE is the maximal surface of occurrences of the STEADY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example (12, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.659 provides an example where the MAX_SURF_STEADY

(12, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_steady,['20141203']).

ctr_origin(max_surf_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(max_surf_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_steady,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_steady, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),n1,n2],[sv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=2*minv,'VALUE'=<markup(2*maxv,1),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),n1>='VALUE'-2*(maxv-1),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv]])),n2>=2*(minv+1)-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_steady, []).

ctr_functional_dependency(max_surf_steady, 1, [2]).

ctr_typical(max_surf_steady,[size('VARIABLES')>1]).


ctr_example(max_surf_steady,max_surf_steady(12,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(max_surf_steady,[]).

ctr_eval(max_surf_steady, [checker(max_surf_steady_c1),
    checker(max_surf_steady_c),
    automaton(max_surf_steady_a1),
    automaton(max_surf_steady_a),
    automaton_with_signature(max_surf_steady_a1_s),
    automaton_with_signature(max_surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_steady_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_steady_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_steady_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        max_surf_steady_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,D+Xi+Xj),
        max_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_surf_steady_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_steady_c1(VARS, Default, s, Default, Value).

max_surf_steady_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
max_surf_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        max_surf_steady_c1([Xj|Xs], Default, s, R, Result).
max_surf_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,Xi+Xj),
        max_surf_steady_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(max_surf_steady, max_surf_steady_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_steady, max_surf_steady_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_steady, max_surf_steady_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_steady, max_surf_steady_ao1, pair_signature(2,signature)).

max_surf_steady_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_steady_a(Flag,Value,VARIABLES,Default).

max_surf_steady_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_steady_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_steady_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 0, max(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_steady_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_steady_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_steady_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 0, max(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_steady_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_steady_a1(Flag,Value,VARIABLES,Default).

max_surf_steady_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_steady_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_steady_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([max(R, Xi + Xj)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

max_surf_steady_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_steady_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_steady_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([max(R, Xi + Xj)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

max_surf_steady_r(VALUE,Xs,SV):-
        max_surf_steady_r(VALUE,Xs,SV,SV).

max_surf_steady_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        SV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=2*MINV,
        VALUE#=<2*MAXV.

ctr_glue_matrix(max_surf_steady, [cell(s,s,max(cf,cb))]).

ctr_glue_matrix1(max_surf_steady, [cell(s,s,inf)]).


max_surf_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.659: Illustrating the MAX_SURF_STEADY constraint of the Example slot
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Automaton Figures 4.660 and 4.661 respectively depict the automaton associated with the constraint
MAX_SURF_STEADY and its simplified form.

R s





C ← default
D ← 0
R← default





max(R,C)

≷
={

D ← 0
R← max(R,D + VARi + VARi+1)

}

Figure 4.660: Automaton for the MAX_SURF_STEADY constraint obtained by applying
decoration Table 3.37 to the seed transducer of the STEADY pattern where default is
−∞

R s

{R← default}

R

≷=
{R← max(R, VARi + VARi+1)}

Figure 4.661: Simplified automaton for the MAX_SURF_STEADY constraint obtained
by applying decoration Table 3.40 to the seed transducer of the STEADY pattern where
default is−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s

s max(
−→
C ,
←−
C )

Table 4.73: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.16, for the MAX_SURF_STEADY constraint defined as the composition of the
STEADY pattern , the feature SURF , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s −∞

Table 4.74: Concrete glue matrix, derived from the parametrised glue matrix 3.16, for
the simplified automaton of the MAX_SURF_STEADY constraint defined as the compo-
sition of the STEADY pattern , the feature SURF , and the aggregator max ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_SURF_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint MAX_SURF_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = −∞
rv = 1⇒ VALUE = −∞∨ VALUE ≥ sv ∗ minv
rv ≥ 2⇒ VALUE = −∞∨ VALUE ≥ min(2 ∗ minv, sv ∗ minv)
rv = 1⇒ VALUE ≤ sv ∗ maxv¬

rv ≥ 2⇒ VALUE ≤ max(2 ∗ maxv, sv ∗ maxv®)
among(n1, VARIABLES[1, sv], 〈maxv〉)
n1 ≥ VALUE− max(0, sv ∗ (maxv− 1))
among(n2, VARIABLES[2, sv], 〈minv〉)
n2 ≥ min(0, sv ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var) 0

2

®
8

VALUE ≤ 16 = 8 ∗ 2

−3

−1



VALUE ≤ −2 = 2 ∗ −1

2
¬

8

VALUE ≤ 16 = 8 ∗ 2

Purpose

VALUE is the maximal surface of occurrences of the STEADY_SEQUENCE pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value −∞.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (15, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.662 provides an example where the MAX_SURF_STEADY_SEQUENCE

(15, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_steady_sequence,['20141203']).

ctr_origin(max_surf_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(max_surf_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_steady_sequence,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_steady_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#=>'VALUE'= -1000000,rv=1#=>'VALUE'=inf#\/'VALUE'>=sv*minv,rv>=2#=>'VALUE'=inf#\/'VALUE'>=min(2*minv,sv*minv),rv=1#=>'VALUE'=<markup(sv*maxv,1),rv>=2#=>'VALUE'=<max(markup(2*maxv,2),markup(sv*maxv,3)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),n1>='VALUE'-max(0,sv*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv),create_col(val,[[minv]])),n2>=min(0,sv*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_steady_sequence, []).

ctr_functional_dependency(max_surf_steady_sequence, 1, [2]).

ctr_typical(max_surf_steady_sequence,[size('VARIABLES')>1]).


ctr_example(max_surf_steady_sequence,max_surf_steady_sequence(15,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(max_surf_steady_sequence,[]).

ctr_eval(max_surf_steady_sequence, [checker(max_surf_steady_sequence_c1),
    checker(max_surf_steady_sequence_c),
    automaton(max_surf_steady_sequence_a1),
    automaton(max_surf_steady_sequence_a),
    automaton_with_signature(max_surf_steady_sequence_a1_s),
    automaton_with_signature(max_surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        max_surf_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        max_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
max_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is max(R,C),
        max_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+(D+Xj),
        max_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

max_surf_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_steady_sequence_c1(VARS, Default, s, Default, Default, Value).

max_surf_steady_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_steady_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=\=Xj, !,
        max_surf_steady_sequence_c1([Xj|Xs], Default, s, C, R, Result).
max_surf_steady_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=:=Xj, !,
        A1000 is Xi+Xj,
        max_surf_steady_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
max_surf_steady_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=\=Xj, !,
        A1000 is max(R,C),
        max_surf_steady_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
max_surf_steady_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+Xj,
        max_surf_steady_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).

ctr_automaton_signature(max_surf_steady_sequence, max_surf_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_steady_sequence, max_surf_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_steady_sequence, max_surf_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_steady_sequence, max_surf_steady_sequence_ao1, pair_signature(2,signature)).

max_surf_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_steady_sequence_a(Flag,Value,VARIABLES,Default).

max_surf_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, max(R, C)])),
        arc(r,GT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, max(R, C)])),
        arc(r,GT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_steady_sequence_a1(Flag,Value,VARIABLES,Default).

max_surf_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, R])),
        arc(s,GT,s,([C, R])),
        arc(s,EQ,r,([Xi + Xj, R])),
        arc(r,LT,s,([Default, max(R, C)])),
        arc(r,GT,s,([Default, max(R, C)])),
        arc(r,EQ,r,([C + Xj, R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, R])),
        arc(s,GT,s,([C, R])),
        arc(s,EQ,r,([Xi + Xj, R])),
        arc(r,LT,s,([Default, max(R, C)])),
        arc(r,GT,s,([Default, max(R, C)])),
        arc(r,EQ,r,([C + Xj, R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_steady_sequence_r(VALUE,Xs,SV):-
        max_surf_steady_sequence_r(VALUE,Xs,SV,SV).

max_surf_steady_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=1#=>VALUE#= -1000000#\/VALUE#>=SV*MINV,
        RV#>=2#=>VALUE#= -1000000#\/VALUE#>=min(2*MINV,SV*MINV),
        RV#=1#=>VALUE#=<SV*MAXV,
        RV#>=2#=>VALUE#=<max(2*MAXV,SV*MAXV).

ctr_glue_matrix(max_surf_steady_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(max_surf_steady_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+ -(xj)))]).


max_surf_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.662: Illustrating the MAX_SURF_STEADY_SEQUENCE constraint of the Ex-
ample slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



1474 MAX_SURF_STEADY_SEQUENCE

Automaton Figures 4.663 and 4.664 respectively depict the automaton associated with the constraint
MAX_SURF_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← 0
R← default





= r
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a
x
(R

,
C
)

≷

={
C ← D + VARi + VARi+1

D ← 0

}
≷




C ← default
D ← 0
R← max(R,C)





={
C ← C + D + VARi+1

D ← 0

}

Figure 4.663: Automaton for the MAX_SURF_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
STEADY_SEQUENCE pattern where default is −∞

≷ s

{
C ← default
R← default

}

= r

m
a
x
(R

,
C
)

≷

=
{C ← VARi + VARi+1}

≷{
C ← default
R← max(R,C)

}

=
{C ← C + VARi+1}

Figure 4.664: Simplified automaton for the MAX_SURF_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.25 to the seed transducer of the
STEADY_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0 is a linear in-
variant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Table 4.75: Concrete glue matrix, derived from the parametrised glue matrix 3.17,
for the MAX_SURF_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature SURF , and the aggregator max ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.

s r

s max(
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C ) max(

−→
C ,
←−
C )

r max(
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Table 4.76: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the simplified automaton of the MAX_SURF_STEADY_SEQUENCE constraint defined
as the composition of the STEADY_SEQUENCE pattern , the feature SURF , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_SURF_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MAX_SURF_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
minv < 0⇒ VALUE = −∞∨ VALUE ≥ `1 ∗ minv+ b`1 ∗ (`1 − 1)/2c
minv ≥ 0⇒ VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
maxv > 0⇒ VALUE ≤ `2 ∗ maxv− b`2 ∗ (`2 − 1)/2c¬
maxv ≤ 0⇒ VALUE ≤ 2 ∗ maxv− 1

among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− max(0, min(sv, rv) ∗ (maxv− 2))− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
n2 ≥ min(0, min(sv, rv) ∗ (minv+ 2))− 1− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
`1 = min(min(sv, rv), |minv|)
`2 = min(min(sv, rv), |maxv|)
minv =minval(VARIABLES.var)

−3

−1



VALUE ≤ −3

1

4

¬
`1 = 1
`2 = 3

3

VALUE ≤ 9

1

4

¬
`1 = 1
`2 = 4

5

VALUE ≤ 10

−1

2

¬
`1 = 1
`2 = 2

4

VALUE ≤ 3

Purpose

VALUE is the maximal surface of occurrences of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.

Example (13, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.665 provides an example where the MAX_SURF_STRICTLY_DECREASING_SEQUENCE

(13, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(max_surf_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_surf_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_strictly_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),l1=min(min(sv,rv),abs(minv)),l2=min(min(sv,rv),abs(maxv)),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,minv<0#=>'VALUE'=inf#\/'VALUE'>=l1*minv+l1*(l1-1)/2,minv>=0#=>'VALUE'=inf#\/'VALUE'>=2*minv+1,maxv>0#=>'VALUE'=<markup(l2*maxv-l2*(l2-1)/2,1),maxv=<0#=>'VALUE'=<markup(2*maxv-1,2),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-max(0,min(sv,rv)*(maxv-2))-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),n2>=min(0,min(sv,rv)*(minv+2))-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_strictly_decreasing_sequence, []).

ctr_functional_dependency(max_surf_strictly_decreasing_sequence, 1, [2]).

ctr_typical(max_surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_surf_strictly_decreasing_sequence,max_surf_strictly_decreasing_sequence(13,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(max_surf_strictly_decreasing_sequence,[]).

ctr_eval(max_surf_strictly_decreasing_sequence, [checker(max_surf_strictly_decreasing_sequence_c1),
    checker(max_surf_strictly_decreasing_sequence_c),
    automaton(max_surf_strictly_decreasing_sequence_a1),
    automaton(max_surf_strictly_decreasing_sequence_a),
    automaton_with_signature(max_surf_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(max_surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(R,C),
        max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

max_surf_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Default, Value).

max_surf_strictly_decreasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>Xj, !,
        A1000 is Xi+Xj,
        max_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
max_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=<Xj, !,
        max_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
max_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>Xj, !,
        A1000 is C+Xj,
        max_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
max_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(R,C),
        max_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).

ctr_automaton_signature(max_surf_strictly_decreasing_sequence, max_surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_strictly_decreasing_sequence, max_surf_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_strictly_decreasing_sequence, max_surf_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_strictly_decreasing_sequence, max_surf_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

max_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([Xi + Xj, R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([C + Xj, R])),
        arc(r,LT,s,([Default, max(R, C)])),
        arc(r,EQ,s,([Default, max(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([Xi + Xj, R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([C + Xj, R])),
        arc(r,LT,s,([Default, max(R, C)])),
        arc(r,EQ,s,([Default, max(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        max_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        MINV#<0#=>VALUE#= -1000000#\/VALUE#>=min(min(SV,RV),abs(MINV))*MINV+min(min(SV,RV),abs(MINV))*(min(min(SV,RV),abs(MINV))-1)/2,
        MINV#>=0#=>VALUE#= -1000000#\/VALUE#>=2*MINV+1,
        MAXV#>0#=>VALUE#=<min(min(SV,RV),abs(MAXV))*MAXV-min(min(SV,RV),abs(MAXV))*(min(min(SV,RV),abs(MAXV))-1)/2,
        MAXV#=<0#=>VALUE#=<2*MAXV-1.

ctr_glue_matrix(max_surf_strictly_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(max_surf_strictly_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+ -(xj)))]).


max_surf_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.



MAX_SURF_STRICTLY_DECREASING_SEQUENCE 1477

= < > > = < < = < = > > = < >

11

decreasing
strictly

sequence 1

13

decreasing
strictly

sequence 2

13 (MAX)

7
feature values
(SURF)

decreasing
strictly

sequence 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

4 4

6

4

1 1

3

4 4

6 6

5

2 2

4

3

Figure 4.665: Illustrating the MAX_SURF_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.666 and 4.667 respectively depict the automaton associated with the constraint
MAX_SURF_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r

m
a
x
(R

,
C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}

≤



C ← default
D ← 0
R← max(R,C)





Figure 4.666: Automaton for the MAX_SURF_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is −∞

≤ s

{
C ← default
R← default

}

> r

m
a
x
(R

,
C
)

>
{C ← VARi + VARi+1}

≤

>
{C ← C + VARi+1}

≤{
C ← default
R← max(R,C)

}

Figure 4.667: Simplified automaton for the MAX_SURF_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r
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r max(
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C )

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.77: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the MAX_SURF_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature SURF , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
C +

←−
C − VARi+1

M

Table 4.78: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
MAX_SURF_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature SURF ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_SURF_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MAX_SURF_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
minv < 0⇒ VALUE = −∞∨ VALUE ≥ `1 ∗ minv+ b`1 ∗ (`1 − 1)/2c
minv ≥ 0⇒ VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
maxv > 0⇒ VALUE ≤ `2 ∗ maxv− b`2 ∗ (`2 − 1)/2c¬
maxv ≤ 0⇒ VALUE ≤ 2 ∗ maxv− 1

among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− max(0, min(sv, rv) ∗ (maxv− 2))− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
n2 ≥ min(0, min(sv, rv) ∗ (minv+ 2))− 1− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
`1 = min(min(sv, rv), |minv|)
`2 = min(min(sv, rv), |maxv|)
minv =minval(VARIABLES.var)

−3

−1



VALUE ≤ −3

1

4

¬
`1 = 1
`2 = 3

3

VALUE ≤ 9

1

4

¬
`1 = 1
`2 = 4

5

VALUE ≤ 10

−1

3

¬
`1 = 1
`2 = 3

4

VALUE ≤ 6

Purpose

VALUE is the maximal surface of occurrences of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value −∞.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.

Example (16, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.668 provides an example where the MAX_SURF_STRICTLY_INCREASING_SEQUENCE

(16, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_strictly_increasing_sequence,['20141203']).

ctr_origin(max_surf_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_surf_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(max_surf_strictly_increasing_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),l1=min(min(sv,rv),abs(minv)),l2=min(min(sv,rv),abs(maxv)),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,minv<0#=>'VALUE'=inf#\/'VALUE'>=l1*minv+l1*(l1-1)/2,minv>=0#=>'VALUE'=inf#\/'VALUE'>=2*minv+1,maxv>0#=>'VALUE'=<markup(l2*maxv-l2*(l2-1)/2,1),maxv=<0#=>'VALUE'=<markup(2*maxv-1,2),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-max(0,min(sv,rv)*(maxv-2))-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),n2>=min(0,min(sv,rv)*(minv+2))-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_strictly_increasing_sequence, []).

ctr_functional_dependency(max_surf_strictly_increasing_sequence, 1, [2]).

ctr_typical(max_surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_surf_strictly_increasing_sequence,max_surf_strictly_increasing_sequence(16,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(max_surf_strictly_increasing_sequence,[]).

ctr_eval(max_surf_strictly_increasing_sequence, [checker(max_surf_strictly_increasing_sequence_c1),
    checker(max_surf_strictly_increasing_sequence_c),
    automaton(max_surf_strictly_increasing_sequence_a1),
    automaton(max_surf_strictly_increasing_sequence_a),
    automaton_with_signature(max_surf_strictly_increasing_sequence_a1_s),
    automaton_with_signature(max_surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(R,C),
        max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

max_surf_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_strictly_increasing_sequence_c1(VARS, Default, s, Default, Default, Value).

max_surf_strictly_increasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>=Xj, !,
        max_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
max_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi<Xj, !,
        A1000 is Xi+Xj,
        max_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
max_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(R,C),
        max_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
max_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi<Xj, !,
        A1000 is C+Xj,
        max_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).

ctr_automaton_signature(max_surf_strictly_increasing_sequence, max_surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_strictly_increasing_sequence, max_surf_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_strictly_increasing_sequence, max_surf_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_strictly_increasing_sequence, max_surf_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

max_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, R])),
        arc(r,GT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,s,([Default, 0, max(R, C)])),
        arc(r,LT,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, R])),
        arc(r,GT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,s,([Default, 0, max(R, C)])),
        arc(r,LT,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([Xi + Xj, R])),
        arc(r,GT,s,([Default, max(R, C)])),
        arc(r,EQ,s,([Default, max(R, C)])),
        arc(r,LT,r,([C + Xj, R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([Xi + Xj, R])),
        arc(r,GT,s,([Default, max(R, C)])),
        arc(r,EQ,s,([Default, max(R, C)])),
        arc(r,LT,r,([C + Xj, R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        max_surf_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

max_surf_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        MINV#<0#=>VALUE#= -1000000#\/VALUE#>=min(min(SV,RV),abs(MINV))*MINV+min(min(SV,RV),abs(MINV))*(min(min(SV,RV),abs(MINV))-1)/2,
        MINV#>=0#=>VALUE#= -1000000#\/VALUE#>=2*MINV+1,
        MAXV#>0#=>VALUE#=<min(min(SV,RV),abs(MAXV))*MAXV-min(min(SV,RV),abs(MAXV))*(min(min(SV,RV),abs(MAXV))-1)/2,
        MAXV#=<0#=>VALUE#=<2*MAXV-1.

ctr_glue_matrix(max_surf_strictly_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(max_surf_strictly_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+ -(xj)))]).


max_surf_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.668: Illustrating the MAX_SURF_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.669 and 4.670 respectively depict the automaton associated with the constraint
MAX_SURF_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r
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x
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,
C
)
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<{
C ← D + VARi + VARi+1

D ← 0

}
≥




C ← default
D ← 0
R← max(R,C)





<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.669: Automaton for the MAX_SURF_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is −∞
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C ← default
R← default
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<
{C ← VARi + VARi+1}

≥{
C ← default
R← max(R,C)

}

<
{C ← C + VARi+1}

Figure 4.670: Simplified automaton for the MAX_SURF_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is−∞; Ri − Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Table 4.79: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the MAX_SURF_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature SURF , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s max(
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C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
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−→
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←−
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M

Table 4.80: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
MAX_SURF_STRICTLY_INCREASING_SEQUENCE constraint defined as the compo-
sition of the STRICTLY_INCREASING_SEQUENCE pattern , the feature SURF , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_SURF_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint MAX_SURF_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
rv = 2⇒ VALUE = −∞∨ VALUE ≥ minv+ 1
rv ≥ 3⇒
VALUE = −∞∨ VALUE ≥ min(minv+ 1, (sv− 2) ∗ (minv+ 1) + 1)

rv = 2⇒ VALUE ≤ maxv¬

rv ≥ 3⇒ VALUE ≤ max(maxv, (sv− 2) ∗ (maxv− 1) + 1®)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, maxv− 1)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)− 1
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, minv+ 2)− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ (sv− 2) ∗ (minv+ 2)− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var) 0

3

®
11

VALUE ≤ 19 = (11 − 2) ∗ (3 − 1) + 1

−3

−1



VALUE ≤ −1

1

2

¬

VALUE ≤ 2

Purpose

VALUE is the maximal surface of occurrences of the SUMMIT pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (13, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.671 provides an example where the MAX_SURF_SUMMIT

(13, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_summit,['20141203']).

ctr_origin(max_surf_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(max_surf_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_summit,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_summit, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,rv=2#=>'VALUE'=inf#\/'VALUE'>=minv+1,rv>=3#=>'VALUE'=inf#\/'VALUE'>=min(minv+1,(sv-2)*(minv+1)+1),rv=2#=>'VALUE'=<markup(maxv,1),rv>=3#=>'VALUE'=<max(markup(maxv,2),markup((sv-2)*(maxv-1)+1,3)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,maxv-1),rv>2#/\maxv>1#=>n1>='VALUE'-(sv-2)*(maxv-2)-1,among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),rv=2#\/minv= -1#=>n2>=min(0,minv+2)-'VALUE',rv>2#/\minv< -1#=>n2>=(sv-2)*(minv+2)-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_summit, []).

ctr_functional_dependency(max_surf_summit, 1, [2]).

ctr_typical(max_surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_surf_summit,max_surf_summit(13,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(max_surf_summit,[]).

ctr_eval(max_surf_summit, [checker(max_surf_summit_c1),
    checker(max_surf_summit_c),
    automaton(max_surf_summit_a1),
    automaton(max_surf_summit_a),
    automaton_with_signature(max_surf_summit_a1_s),
    automaton_with_signature(max_surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_summit_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_summit_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_summit_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        max_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_summit_c([Xj|Xs], Default, s, C, 0, R, Result).

max_surf_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_summit_c1(VARS, Default, s, Default, 0, Default, Value).

max_surf_summit_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_summit_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_surf_summit_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_summit_c1([Xj|Xs], Default, r, C, D, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c1([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c1([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c1([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        max_surf_summit_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_surf_summit_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c1([Xj|Xs], Default, u, C, A1000, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_summit_c1([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_summit_c1([Xj|Xs], Default, s, C, 0, R, Result).

ctr_automaton_signature(max_surf_summit, max_surf_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_summit, max_surf_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_summit, max_surf_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_summit, max_surf_summit_ao1, pair_signature(2,signature)).

max_surf_summit_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_summit_a(Flag,Value,VARIABLES,Default).

max_surf_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_summit_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_summit_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_summit_a1(Flag,Value,VARIABLES,Default).

max_surf_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_summit_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_summit_r(VALUE,Xs,SV):-
        max_surf_summit_r(VALUE,Xs,SV,SV).

max_surf_summit_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        RV#=2#=>VALUE#= -1000000#\/VALUE#>=MINV+1,
        RV#>=3#=>VALUE#= -1000000#\/VALUE#>=min(MINV+1,(SV-2)*(MINV+1)+1),
        RV#=2#=>VALUE#=<MAXV,
        RV#>=3#=>VALUE#=<max(MAXV,(SV-2)*(MAXV-1)+1).

ctr_glue_matrix(max_surf_summit, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(s,u,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(r,u,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,r,cf+(df+(db+xj))),cell(t,t,max(cf,cb)),cell(t,u,cf+(df+(db+xj))),cell(u,s,max(cf,cb)),cell(u,r,max(cf,cb)),cell(u,t,cb+(df+(db+xj))),cell(u,u,max(cf,cb))]).



max_surf_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.671: Illustrating the MAX_SURF_SUMMIT constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.672 depicts the automaton associated with the constraint MAX_SURF_SUMMIT.

≥ s





C ← default
D ← 0
R← default



 < r
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= u

max(R,C)
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>{
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D ← 0
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=
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}
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)




=
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+
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R i
}

>

{
D
←

0}
Figure 4.672: Automaton for the MAX_SURF_SUMMIT constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the SUMMIT pattern where
default is −∞ (transition u → r has the same register update as transition r → u);
Ri −Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t u

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R
max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L
max(

−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L

u max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

←−
C +

−→
D +

←−
D + VARi+1

R
max(

−→
C ,
←−
C )

Table 4.81: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the MAX_SURF_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature SURF , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.
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MAX_SURF_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint MAX_SURF_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv, (sv− 2) ∗ minv)
VALUE ≤ max(maxv− 1¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


10

VALUE ≤ 8 = (10 − 2) ∗ (2 − 1)

−3

−1

¬

−1 − 1

VALUE ≤ −2

Purpose

VALUE is the maximal surface of occurrences of the VALLEY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (15, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.673 provides an example where the MAX_SURF_VALLEY

(15, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_valley,['20141203']).

ctr_origin(max_surf_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(max_surf_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_valley,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_valley, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv,(sv-2)*minv),'VALUE'=<max(markup(maxv-1,1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_valley, []).

ctr_functional_dependency(max_surf_valley, 1, [2]).

ctr_typical(max_surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_surf_valley,max_surf_valley(15,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(max_surf_valley,[]).

ctr_eval(max_surf_valley, [checker(max_surf_valley_c1),
    checker(max_surf_valley_c),
    automaton(max_surf_valley_a1),
    automaton(max_surf_valley_a),
    automaton_with_signature(max_surf_valley_a1_s),
    automaton_with_signature(max_surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_valley_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_valley_c([Xj|Xs], Default, r, C, D, R, Result).
max_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_valley_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        max_surf_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        max_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).

max_surf_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_valley_c1(VARS, Default, s, Default, 0, Default, Value).

max_surf_valley_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_valley_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_valley_c1([Xj|Xs], Default, r, C, D, R, Result).
max_surf_valley_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_surf_valley_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_valley_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        max_surf_valley_c1([Xj|Xs], Default, r, C, A1000, R, Result).
max_surf_valley_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_valley_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
max_surf_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_surf_valley_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_surf_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        max_surf_valley_c1([Xj|Xs], Default, t, C, A1000, R, Result).
max_surf_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        max_surf_valley_c1([Xj|Xs], Default, t, A1000, 0, R, Result).

ctr_automaton_signature(max_surf_valley, max_surf_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_valley, max_surf_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_valley, max_surf_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_valley, max_surf_valley_ao1, pair_signature(2,signature)).

max_surf_valley_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_valley_a(Flag,Value,VARIABLES,Default).

max_surf_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_valley_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_valley_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_valley_a1(Flag,Value,VARIABLES,Default).

max_surf_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_valley_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_valley_r(VALUE,Xs,SV):-
        max_surf_valley_r(VALUE,Xs,SV,SV).

max_surf_valley_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(MINV,(SV-2)*MINV),
        VALUE#=<max(MAXV-1,(SV-2)*(MAXV-1)).

ctr_glue_matrix(max_surf_valley, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(t,s,max(cf,cb)),cell(t,r,cf+(df+(db+xj))),cell(t,t,max(cf,cb))]).



max_surf_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.673: Illustrating the MAX_SURF_VALLEY constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.674 depicts the automaton associated with the constraint MAX_SURF_VALLEY.

≤ s





C ← default
D ← 0
R← default





≥ r ≤ t

max(R,C)>

≤

≥
{D ← D + VARi}

<{
C ← D + VARi
D ← 0

}

>



C ← default
D ← 0
R← max(R,C)





=
{D ← D + VARi}

<{
C ← C + D + VARi
D ← 0

}

Figure 4.674: Automaton for the MAX_SURF_VALLEY constraint obtained by applying
decoration Table 3.37 to the seed transducer of the VALLEY pattern where default is
−∞; Ri −Ri−1 ≥ 0 is a linear invariant.

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R

t max(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L
max(

−→
C ,
←−
C )

Table 4.82: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.21, for the MAX_SURF_VALLEY constraint defined as the composition of the
VALLEY pattern , the feature SURF , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_SURF_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MAX_SURF_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞∨ VALUE = −∞,

VALUE ≥ min

(
2 ∗ minv+ 1,
b(sv− 1)/2c ∗ minv+ b(sv− 2)/2c ∗ (minv+ 1)

) 
VALUE ≤ max

(
2 ∗ maxv− 1¬,
b(sv− 1)/2c ∗ maxv+ b(sv− 2)/2c ∗ (maxv− 1)

)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− b(sv− 1)/2c − max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− b(sv− 1)/2c − VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


11

VALUE ≤ 14 = 5 ∗ 2 + 4 ∗ (2 − 1)

−3

−1

¬

VALUE ≤ −3

Purpose

VALUE is the maximal surface of occurrences of the ZIGZAG pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value −∞.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (21, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.675 provides an example where the MAX_SURF_ZIGZAG

(21, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_surf_zigzag,['20141203']).

ctr_origin(max_surf_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(max_surf_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_surf_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(max_surf_zigzag, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*minv+1,(sv-1)/2*minv+(sv-2)/2*(minv+1)),'VALUE'=<max(markup(2*maxv-1,1),markup((sv-1)/2*maxv+(sv-2)/2*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-(sv-1)/2-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-(sv-1)/2-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_surf_zigzag, []).

ctr_functional_dependency(max_surf_zigzag, 1, [2]).

ctr_typical(max_surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_surf_zigzag,max_surf_zigzag(21,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(max_surf_zigzag,[]).

ctr_eval(max_surf_zigzag, [checker(max_surf_zigzag_c1),
    checker(max_surf_zigzag_c),
    automaton(max_surf_zigzag_a1),
    automaton(max_surf_zigzag_a),
    automaton_with_signature(max_surf_zigzag_a1_s),
    automaton_with_signature(max_surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_surf_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_zigzag_c(VARS, Default, s, Default, 0, Default, Value).

max_surf_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        max_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        max_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).

max_surf_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default= -1000000,
        max_surf_zigzag_c1(VARS, Default, s, Default, 0, Default, Value).

max_surf_zigzag_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_zigzag_c1([Xj|Xs], Default, b, C, A1000, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, d, C, 0, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, s, C, 0, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_zigzag_c1([Xj|Xs], Default, c, A1000, 0, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+Xi,
        max_surf_zigzag_c1([Xj|Xs], Default, f, A1000, 0, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_surf_zigzag_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_surf_zigzag_c1([Xj|Xs], Default, a, Default, 0, A1000, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        max_surf_zigzag_c1([Xj|Xs], Default, e, C, A1000, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        max_surf_zigzag_c1([Xj|Xs], Default, f, A1000, 0, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, s, C, 0, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        max_surf_zigzag_c1([Xj|Xs], Default, a, C, 0, R, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_surf_zigzag_c1([Xj|Xs], Default, d, Default, 0, A1000, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_surf_zigzag_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_surf_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+Xi,
        max_surf_zigzag_c1([Xj|Xs], Default, c, A1000, 0, R, Result).

ctr_automaton_signature(max_surf_zigzag, max_surf_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_zigzag, max_surf_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_zigzag, max_surf_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_surf_zigzag, max_surf_zigzag_ao1, pair_signature(2,signature)).

max_surf_zigzag_a(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_zigzag_a(Flag,Value,VARIABLES,Default).

max_surf_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + D + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, max(R, C)])),
        arc(c,LT,a,([Default, 0, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, max(R, C)])),
        arc(f,EQ,s,([Default, 0, max(R, C)])),
        arc(f,LT,c,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

max_surf_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + D + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, max(R, C)])),
        arc(c,LT,a,([Default, 0, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, max(R, C)])),
        arc(f,EQ,s,([Default, 0, max(R, C)])),
        arc(f,LT,c,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_zigzag_a1(Flag,Value,VARIABLES):-
        Default = -1000000,
        max_surf_zigzag_a1(Flag,Value,VARIABLES,Default).

max_surf_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_surf_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_surf_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, max(R, C)])),
        arc(c,LT,a,([Default, 0, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, max(R, C)])),
        arc(f,EQ,s,([Default, 0, max(R, C)])),
        arc(f,LT,c,([C + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = -1000000,
        max_surf_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

max_surf_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_surf_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_surf_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, max(R, C)])),
        arc(c,LT,a,([Default, 0, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, max(R, C)])),
        arc(f,EQ,s,([Default, 0, max(R, C)])),
        arc(f,LT,c,([C + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_surf_zigzag_r(VALUE,Xs,SV):-
        max_surf_zigzag_r(VALUE,Xs,SV,SV).

max_surf_zigzag_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#= -1000000,
        RV#=<1#=>VALUE#= -1000000,
        VALUE#= -1000000#\/VALUE#>=min(2*MINV+1,(SV-1)/2*MINV+(SV-2)/2*(MINV+1)),
        VALUE#=<max(2*MAXV-1,(SV-1)/2*MAXV+(SV-2)/2*(MAXV-1)).

ctr_glue_matrix(max_surf_zigzag, [cell(s,s,max(cf,cb)),cell(s,a,max(cf,cb)),cell(s,b,max(cf,cb)),cell(s,c,max(cf,cb)),cell(s,d,max(cf,cb)),cell(s,e,max(cf,cb)),cell(s,f,max(cf,cb)),cell(a,s,max(cf,cb)),cell(a,a,max(cf,cb)),cell(a,b,max(cf,cb)),cell(a,c,cb+(df+(db+xj))),cell(a,d,max(cf,cb)),cell(a,e,df+(db+xj)),cell(a,f,max(cf,cb)),cell(b,s,max(cf,cb)),cell(b,a,max(cf,cb)),cell(b,b,df+(db+xj)),cell(b,c,max(cf,cb)),cell(b,d,df+(db+xj)),cell(b,e,max(cf,cb)),cell(b,f,cb+(df+(db+xj))),cell(c,s,max(cf,cb)),cell(c,a,cf+(df+(db+xj))),cell(c,b,max(cf,cb)),cell(c,c,cf+(cb+(df+(db+xj)))),cell(c,d,max(cf,cb)),cell(c,e,cf+(df+(db+xj))),cell(c,f,max(cf,cb)),cell(d,s,max(cf,cb)),cell(d,a,max(cf,cb)),cell(d,b,df+(db+xj)),cell(d,c,max(cf,cb)),cell(d,d,max(cf,cb)),cell(d,e,max(cf,cb)),cell(d,f,cb+(df+(db+xj))),cell(e,s,max(cf,cb)),cell(e,a,df+(db+xj)),cell(e,b,max(cf,cb)),cell(e,c,cb+(df+(db+xj))),cell(e,d,max(cf,cb)),cell(e,e,df+(db+xj)),cell(e,f,max(cf,cb)),cell(f,s,max(cf,cb)),cell(f,a,max(cf,cb)),cell(f,b,cf+(df+(db+xj))),cell(f,c,max(cf,cb)),cell(f,d,cf+(df+(db+xj))),cell(f,e,max(cf,cb)),cell(f,f,cf+(cb+(df+(db+xj))))]).

ctr_glue_matrix1(max_surf_zigzag, [cell(s,s,max(cf,cb)),cell(s,a,max(cf,cb)),cell(s,b,max(cf,cb)),cell(s,c,max(cf,cb)),cell(s,d,max(cf,cb)),cell(s,e,max(cf,cb)),cell(s,f,max(cf,cb)),cell(a,s,max(cf,cb)),cell(a,a,max(cf,cb)),cell(a,b,max(cf,cb)),cell(a,c,cb+(df+(db+xj))),cell(a,d,max(cf,cb)),cell(a,e,df+(db+xj)),cell(a,f,max(cf,cb)),cell(b,s,max(cf,cb)),cell(b,a,max(cf,cb)),cell(b,b,df+(db+xj)),cell(b,c,max(cf,cb)),cell(b,d,df+(db+xj)),cell(b,e,max(cf,cb)),cell(b,f,cb+(df+(db+xj))),cell(c,s,max(cf,cb)),cell(c,a,cf+(df+(db+xj))),cell(c,b,max(cf,cb)),cell(c,c,cf+(cb+(df+(db+xj)))),cell(c,d,max(cf,cb)),cell(c,e,cf+(df+(db+xj))),cell(c,f,max(cf,cb)),cell(d,s,max(cf,cb)),cell(d,a,max(cf,cb)),cell(d,b,df+(db+xj)),cell(d,c,max(cf,cb)),cell(d,d,max(cf,cb)),cell(d,e,max(cf,cb)),cell(d,f,cb+(df+(db+xj))),cell(e,s,max(cf,cb)),cell(e,a,df+(db+xj)),cell(e,b,max(cf,cb)),cell(e,c,cb+(df+(db+xj))),cell(e,d,max(cf,cb)),cell(e,e,df+(db+xj)),cell(e,f,max(cf,cb)),cell(f,s,max(cf,cb)),cell(f,a,max(cf,cb)),cell(f,b,cf+(df+(db+xj))),cell(f,c,max(cf,cb)),cell(f,d,cf+(df+(db+xj))),cell(f,e,max(cf,cb)),cell(f,f,cf+(cb+(df+(db+xj))))]).


max_surf_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.675: Illustrating the MAX_SURF_ZIGZAG constraint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.676 and 4.677 respectively depict the automaton associated with the constraint
MAX_SURF_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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D ← 0
R← max(R,C)





<{
C ← C + D + VARi
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Figure 4.676: Automaton for the MAX_SURF_ZIGZAG constraint obtained by applying
decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is
−∞; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value



1496 MAX_SURF_ZIGZAG

= s





C ← default
D ← 0
R← default





< a

> b

< c

> d

< e

> f

max(R,C)

>

=

<

>
{
D
←

D
+

V
A
R
i }

<
>

{D
← 0}

<
{

C
←

D
+

V
A
R
i

D
←

0

}

>{
C ← C + VARi
D ← 0

}

<



C ← default
D ← 0
R← max(R,C)





>

<
{
D
←

D
+

V
A
R
i }

>
{

C
←

D
+

V
A
R
i

D
←

0

}

<{D ←
0}

>



C ← default
D ← 0
R← max(R,C)





<{
C ← C + VARi
D ← 0
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Figure 4.677: Simplified automaton for the MAX_SURF_ZIGZAG constraint obtained
by applying decoration Table 3.24 to the seed transducer of the ZIGZAG pattern where
default is−∞; missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the registerD is reset to its initial value; (3) on transitions
from c, f to s the register R is updated wrt C and the register C is reset to its initial
value.; Ri −Ri−1 ≥ 0 is a linear invariant.



MAX_SURF_ZIGZAG 1497

s
a

b
c

d
e

f

s
m

ax
(−→ C

,←− C
)

m
ax

(−→ C
,←− C

)
m

ax
(−→ C

,←− C
)

m
ax

(−→ C
,←− C

)
m

ax
(−→ C

,←− C
)

m
ax

(−→ C
,←− C

)
m

a
x
(−→ C

,←− C
)

a
m

ax
(−→ C

,←− C
)

m
ax

(−→ C
,←− C

)
m

ax
(−→ C

,←− C
)

←− C
+
−→ D

+
←− D

+
V
A
R
i+

1
R

m
ax

(−→ C
,←− C

)
−→ D

+
←− D

+
V
A
R
i+

1
C

m
a
x
(−→ C

,←− C
)

b
m

ax
(−→ C

,←− C
)

m
ax

(−→ C
,←− C

)
−→ D

+
←− D

+
V
A
R
i+

1
C

m
ax

(−→ C
,←− C

)
−→ D

+
←− D

+
V
A
R
i+

1
C

m
ax

(−→ C
,←− C

)
←− C

+
−→ D

+
←− D

+
V
A
R
i+

1
R

c
m

ax
(−→ C

,←− C
)

−→ C
+
−→ D

+
←− D

+
V
A
R
i+

1
L

m
ax

(−→ C
,←− C

)
−→ C

+
←− C

+
−→ D

+
←− D

+
V
A
R
i+

1
M

m
ax

(−→ C
,←− C

)
−→ C

+
−→ D

+
←− D

+
V
A
R
i+

1
L

m
a
x
(−→ C

,←− C
)

d
m

ax
(−→ C

,←− C
)

m
ax

(−→ C
,←− C

)
−→ D

+
←− D

+
V
A
R
i+

1
C

m
ax

(−→ C
,←− C

)
m

ax
(−→ C

,←− C
)

m
ax

(−→ C
,←− C

)
←− C

+
−→ D

+
←− D

+
V
A
R
i+

1
R

e
m

ax
(−→ C

,←− C
)

−→ D
+
←− D

+
V
A
R
i+

1
C

m
ax

(−→ C
,←− C

)
←− C

+
−→ D

+
←− D

+
V
A
R
i+

1
R

m
ax

(−→ C
,←− C

)
−→ D

+
←− D

+
V
A
R
i+

1
C

m
a
x
(−→ C

,←− C
)

f
m

ax
(−→ C

,←− C
)

m
ax

(−→ C
,←− C

)
−→ C

+
−→ D

+
←− D

+
V
A
R
i+

1
L

m
ax

(−→ C
,←− C

)
−→ C

+
−→ D

+
←− D

+
V
A
R
i+

1
L

m
ax

(−→ C
,←− C

)
−→ C

+
←− C

+
−→ D

+
←− D

+
V
A
R
i+

1
M

Table 4.83: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.22, for the MAX_SURF_ZIGZAG constraint defined as the composition of the
ZIGZAG pattern , the feature SURF , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.
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Table 4.84: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the MAX_SURF_ZIGZAG constraint defined as the com-
position of the ZIGZAG pattern , the feature SURF , and the aggregator max ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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1500 MAX_WIDTH_DECREASING_SEQUENCE

MAX_WIDTH_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MAX_WIDTH_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 2⇒ VALUE ≤ 2¬

rv ≥ 3⇒ VALUE ≤ sv

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


5

VALUE ≤ 5

0

1

¬

VALUE ≤ 2

Purpose

VALUE is the maximal width of occurrences of the DECREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (5, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.678 provides an example where the MAX_WIDTH_DECREASING_SEQUENCE

(5, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_decreasing_sequence,['20141203']).

ctr_origin(max_width_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_width_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=2#=>'VALUE'=<markup(2,1),rv>=3#=>'VALUE'=<markup(sv,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_decreasing_sequence, []).

ctr_functional_dependency(max_width_decreasing_sequence, 1, [2]).

ctr_typical(max_width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_width_decreasing_sequence,max_width_decreasing_sequence(5,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(max_width_decreasing_sequence,[]).

ctr_eval(max_width_decreasing_sequence, [checker(max_width_decreasing_sequence_c1),
    checker(max_width_decreasing_sequence_c),
    automaton(max_width_decreasing_sequence_a1),
    automaton(max_width_decreasing_sequence_a),
    automaton_with_signature(max_width_decreasing_sequence_a1_s),
    automaton_with_signature(max_width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_width_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+2,
        max_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        max_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

max_width_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_decreasing_sequence_c1(VARS, Default, s, 0, Default, Value).

max_width_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,2),
        max_width_decreasing_sequence_c1([Xj|Xs], Default, t, 2, A1000, Result).
max_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_width_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, B1000, Result).
max_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_width_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(max_width_decreasing_sequence, max_width_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_decreasing_sequence, max_width_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_decreasing_sequence, max_width_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_decreasing_sequence, max_width_decreasing_sequence_ao1, pair_signature(2,signature)).

max_width_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_width_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_width_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([2, max(R, 2)])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(t,GT,t,([D + 1, max(R, D + 1)])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([2, max(R, 2)])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(t,GT,t,([D + 1, max(R, D + 1)])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_decreasing_sequence_r(VALUE,Xs,SV):-
        max_width_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_width_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        RV#=2#=>VALUE#=<2,
        RV#>=3#=>VALUE#=<SV.

ctr_glue_matrix(max_width_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,t,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,t,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(max_width_decreasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,0),cell(t,t,df+(db+ -1))]).


max_width_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.678: Illustrating the MAX_WIDTH_DECREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.679 and 4.680 respectively depict the automaton associated with the constraint
MAX_WIDTH_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





≥ t

m
a
x
(R

,
C
)

>{
C ← D + 2
D ← 0

}

≤

>{
C ← C + D + 1
D ← 0

}=
{D ← D + 1}

<



C ← default
D ← 0
R← max(R,C)





Figure 4.679: Automaton for the MAX_WIDTH_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is 0

s t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.85: Concrete glue matrix, derived from the parametrised glue matrix 3.5,
for the MAX_WIDTH_DECREASING_SEQUENCE constraint defined as the com-
position of the DECREASING_SEQUENCE pattern , the feature WIDTH , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s

{
D ← 0
R← default

}

≥ t

R
>{

D ← 2
R← max(R, 2)

}

≤

>{
D ← D + 1
R← max(R,D + 1)

}=
{D ← D + 1}

<
{D ← 0}

Figure 4.680: Simplified automaton for the MAX_WIDTH_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.31 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri +
Ri−1 +Di ≥ 0 are linear invariants.

s t

s 0 0

t 0
−→
D +

←−
D − 1

M

Table 4.86: Concrete glue matrix, derived from the parametrised glue matrix 3.5,
for the simplified automaton of the MAX_WIDTH_DECREASING_SEQUENCE con-
straint defined as the composition of the DECREASING_SEQUENCE pattern , the

feature WIDTH , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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MAX_WIDTH_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint MAX_WIDTH_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the maximal width of occurrences of the DECREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (2, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.681 provides an example where the MAX_WIDTH_DECREASING_TERRACE

(2, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_decreasing_terrace,['20141203']).

ctr_origin(max_width_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(max_width_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_decreasing_terrace,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_decreasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_decreasing_terrace, []).

ctr_functional_dependency(max_width_decreasing_terrace, 1, [2]).

ctr_typical(max_width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(max_width_decreasing_terrace,max_width_decreasing_terrace(2,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(max_width_decreasing_terrace,[]).

ctr_eval(max_width_decreasing_terrace, [checker(max_width_decreasing_terrace_c1),
    checker(max_width_decreasing_terrace_c),
    automaton(max_width_decreasing_terrace_a1),
    automaton(max_width_decreasing_terrace_a),
    automaton_with_signature(max_width_decreasing_terrace_a1_s),
    automaton_with_signature(max_width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

max_width_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

max_width_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_decreasing_terrace_c1(VARS, Default, s, 0, Default, Value).

max_width_decreasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_width_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
max_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_width_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
max_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_width_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
max_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_width_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
max_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_decreasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
max_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_width_decreasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(max_width_decreasing_terrace, max_width_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_decreasing_terrace, max_width_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_decreasing_terrace, max_width_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_decreasing_terrace, max_width_decreasing_terrace_ao1, pair_signature(2,signature)).

max_width_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

max_width_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, max(R, D + 1)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

max_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, max(R, D + 1)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

max_width_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, max(R, D + 1)])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, max(R, D + 1)])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_decreasing_terrace_r(VALUE,Xs,SV):-
        max_width_decreasing_terrace_r(VALUE,Xs,SV,SV).

max_width_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_decreasing_terrace, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,df+(db+1)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(max_width_decreasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


max_width_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.681: Illustrating the MAX_WIDTH_DECREASING_TERRACE constraint of the
Example slot
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Automaton Figures 4.682 and 4.683 respectively depict the automaton associated with the constraint
MAX_WIDTH_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

max(R,C)

≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>{
D ← 0
R← max(R,D + 1)

}

<

{D
←

0}

Figure 4.682: Automaton for the MAX_WIDTH_DECREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is 0

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

−→
D +

←−
D + 1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.87: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the MAX_WIDTH_DECREASING_TERRACE constraint defined as the composition of
the DECREASING_TERRACE pattern , the feature WIDTH , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}

> r= t

R

≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>{
D ← 0
R← max(R,D + 1)

}

<

{D
←

0}

Figure 4.683: Simplified automaton for the MAX_WIDTH_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
DECREASING_TERRACE pattern where default is 0;Ri−Ri−1 ≥ 0 and−Ri+Ri−1+
Di ≥ 0 are linear invariants.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.88: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the simplified automaton of the MAX_WIDTH_DECREASING_TERRACE con-
straint defined as the composition of the DECREASING_TERRACE pattern , the

feature WIDTH , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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MAX_WIDTH_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint MAX_WIDTH_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
rv = 2⇒ VALUE ≤ 1¬

rv ≥ 3⇒ VALUE ≤ max(0, sv− 2)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

1

¬

VALUE ≤ 1

0

2


7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the maximal width of occurrences of the GORGE pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (3, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.684 provides an example where the MAX_WIDTH_GORGE

(3, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/
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    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_gorge,['20141203']).

ctr_origin(max_width_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(max_width_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_gorge,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_gorge, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,rv=2#=>'VALUE'=<markup(1,1),rv>=3#=>'VALUE'=<max(0,markup(sv-2,2)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_gorge, []).

ctr_functional_dependency(max_width_gorge, 1, [2]).

ctr_typical(max_width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_width_gorge,max_width_gorge(3,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(max_width_gorge,[]).

ctr_eval(max_width_gorge, [checker(max_width_gorge_c1),
    checker(max_width_gorge_c),
    automaton(max_width_gorge_a1),
    automaton(max_width_gorge_a),
    automaton_with_signature(max_width_gorge_a1_s),
    automaton_with_signature(max_width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_gorge_c(VARS, Default, s, Default, 0, Default, Value).

max_width_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_width_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        max_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_gorge_c([Xj|Xs], Default, s, C, 0, R, Result).

max_width_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_gorge_c1(VARS, Default, s, 0, Default, Value).

max_width_gorge_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_gorge_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_width_gorge_c1([Xj|Xs], Default, s, D, R, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_width_gorge_c1([Xj|Xs], Default, r, D, R, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_gorge_c1([Xj|Xs], Default, r, A1000, R, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_gorge_c1([Xj|Xs], Default, t, A1000, B1000, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_gorge_c1([Xj|Xs], Default, u, A1000, R, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_gorge_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_gorge_c1([Xj|Xs], Default, t, A1000, B1000, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_width_gorge_c1([Xj|Xs], Default, r, 0, R, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_gorge_c1([Xj|Xs], Default, u, A1000, R, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_gorge_c1([Xj|Xs], Default, r, A1000, R, Result).
max_width_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        max_width_gorge_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(max_width_gorge, max_width_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_gorge, max_width_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_gorge, max_width_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_gorge, max_width_gorge_ao1, pair_signature(2,signature)).

max_width_gorge_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_gorge_a(Flag,Value,VARIABLES,Default).

max_width_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,GT,r,([C, D + 1, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_gorge_ao(Flag,Value,VARIABLES,Default,Options).

max_width_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,GT,r,([C, D + 1, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_gorge_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_gorge_a1(Flag,Value,VARIABLES,Default).

max_width_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D + 1, R])),
        arc(r,LT,t,([D + 1, max(R, D + 1)])),
        arc(r,EQ,u,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([D + 1, max(R, D + 1)])),
        arc(t,GT,r,([0, R])),
        arc(u,EQ,u,([D + 1, R])),
        arc(u,GT,r,([D + 1, R])),
        arc(u,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D + 1, R])),
        arc(r,LT,t,([D + 1, max(R, D + 1)])),
        arc(r,EQ,u,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([D + 1, max(R, D + 1)])),
        arc(t,GT,r,([0, R])),
        arc(u,EQ,u,([D + 1, R])),
        arc(u,GT,r,([D + 1, R])),
        arc(u,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_gorge_r(VALUE,Xs,SV):-
        max_width_gorge_r(VALUE,Xs,SV,SV).

max_width_gorge_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=1,
        RV#=2#=>VALUE#=<1,
        RV#>=3#=>VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_gorge, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(s,u,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(r,u,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,r,cf+(df+(db+1))),cell(t,t,max(cf,cb)),cell(t,u,cf+(df+(db+1))),cell(u,s,max(cf,cb)),cell(u,r,max(cf,cb)),cell(u,t,cb+(df+(db+1))),cell(u,u,max(cf,cb))]).

ctr_glue_matrix1(max_width_gorge, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(r,u,0),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,0),cell(t,u,df+(db+1)),cell(u,s,0),cell(u,r,0),cell(u,t,df+(db+1)),cell(u,u,0)]).


max_width_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.684: Illustrating the MAX_WIDTH_GORGE constraint of the Example slot
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Automaton Figures 4.685 and 4.686 respectively depict the automaton associated with the constraint
MAX_WIDTH_GORGE and its simplified form.

≤ s





C ← default
D ← 0
R← default



 > r

≤ t

= u

max(R,C)

≤

>

>
{D ← D + 1}

<{
C ← D + 1
D ← 0

}

=
{D ← D + 1}

=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

>


 C ←

default

D
←

0
R←

m
ax(R

,C
)




=
{D ← D + 1}

>
{D
←

D
+

1
}

<
{D ← 0}

Figure 4.685: Automaton for the MAX_WIDTH_GORGE constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the GORGE pattern where default

is 0 (transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}
> r

≤ t

= u

R

≤

>

>
{D ← D + 1}

<{
D ← D + 1
R← max(R,D + 1)

}

=
{D ← D + 1}

=
{D ← D + 1}

<{
D ← D + 1
R← max(R,D + 1)

}

>{D
←

0}

=
{D ← D + 1}

>
{D
←

D
+

1
}

<
{D ← 0}

Figure 4.686: Simplified automaton for the MAX_WIDTH_GORGE constraint obtained
by applying decoration Table 3.27 to the seed transducer of the GORGE pattern where
default is 0 (transition u → r has the same register update as transition r → u);
Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di ≥ 0 are linear invariants.
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s r t u

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R
max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L
max(

−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L

u max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

←−
C +

−→
D +

←−
D + 1

R
max(

−→
C ,
←−
C )

Table 4.89: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.7, for the MAX_WIDTH_GORGE constraint defined as the composition of the
GORGE pattern , the feature WIDTH , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t u

s 0 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

R
0

t 0
−→
D +

←−
D + 1

L
0

−→
D +

←−
D + 1

L

u 0 0
−→
D +

←−
D + 1

R
0

Table 4.90: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the simplified automaton of the MAX_WIDTH_GORGE constraint defined as the com-
position of the GORGE pattern , the feature WIDTH , and the aggregator max ; cells
of the glue matrix are coloured with the colour of the constituent to which they are
related.
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MAX_WIDTH_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MAX_WIDTH_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 2⇒ VALUE ≤ 2¬

rv ≥ 3⇒ VALUE ≤ sv

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


5

VALUE ≤ 5

0

1

¬

VALUE ≤ 2

Purpose

VALUE is the maximal width of occurrences of the INCREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (5, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.687 provides an example where the MAX_WIDTH_INCREASING_SEQUENCE

(5, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_increasing_sequence,['20141203']).

ctr_origin(max_width_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(max_width_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=2#=>'VALUE'=<markup(2,1),rv>=3#=>'VALUE'=<markup(sv,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_increasing_sequence, []).

ctr_functional_dependency(max_width_increasing_sequence, 1, [2]).

ctr_typical(max_width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_width_increasing_sequence,max_width_increasing_sequence(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(max_width_increasing_sequence,[]).

ctr_eval(max_width_increasing_sequence, [checker(max_width_increasing_sequence_c1),
    checker(max_width_increasing_sequence_c),
    automaton(max_width_increasing_sequence_a1),
    automaton(max_width_increasing_sequence_a),
    automaton_with_signature(max_width_increasing_sequence_a1_s),
    automaton_with_signature(max_width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_width_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_width_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+2,
        max_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        max_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).

max_width_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_increasing_sequence_c1(VARS, Default, s, 0, Default, Value).

max_width_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_width_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_width_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,2),
        max_width_increasing_sequence_c1([Xj|Xs], Default, t, 2, A1000, Result).
max_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_width_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
max_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_increasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_increasing_sequence_c1([Xj|Xs], Default, t, A1000, B1000, Result).

ctr_automaton_signature(max_width_increasing_sequence, max_width_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_increasing_sequence, max_width_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_increasing_sequence, max_width_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_increasing_sequence, max_width_increasing_sequence_ao1, pair_signature(2,signature)).

max_width_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_width_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + 2, 0, R])),
        arc(t,GT,s,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_width_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + 2, 0, R])),
        arc(t,GT,s,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_width_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,t,([2, max(R, 2)])),
        arc(t,GT,s,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,t,([2, max(R, 2)])),
        arc(t,GT,s,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_increasing_sequence_r(VALUE,Xs,SV):-
        max_width_increasing_sequence_r(VALUE,Xs,SV,SV).

max_width_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        RV#=2#=>VALUE#=<2,
        RV#>=3#=>VALUE#=<SV.

ctr_glue_matrix(max_width_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,t,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,t,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(max_width_increasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,0),cell(t,t,df+(db+ -1))]).


max_width_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.687: Illustrating the MAX_WIDTH_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.688 and 4.689 respectively depict the automaton associated with the constraint
MAX_WIDTH_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default
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C ← D + 2
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C ← default
D ← 0
R← max(R,C)





=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

Figure 4.688: Automaton for the MAX_WIDTH_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0

s t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.91: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the MAX_WIDTH_INCREASING_SEQUENCE constraint defined as the composition of
the INCREASING_SEQUENCE pattern , the feature WIDTH , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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D ← 0
R← default
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Figure 4.689: Simplified automaton for the MAX_WIDTH_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.31 to the seed transducer of the
INCREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri +
Ri−1 +Di ≥ 0 are linear invariants.

s t

s 0 0

t 0
−→
D +

←−
D − 1

M

Table 4.92: Concrete glue matrix, derived from the parametrised glue matrix 3.9,
for the simplified automaton of the MAX_WIDTH_INCREASING_SEQUENCE con-
straint defined as the composition of the INCREASING_SEQUENCE pattern , the

feature WIDTH , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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MAX_WIDTH_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint MAX_WIDTH_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the maximal width of occurrences of the INCREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (3, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.690 provides an example where the MAX_WIDTH_INCREASING_TERRACE

(3, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_increasing_terrace,['20141203']).

ctr_origin(max_width_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(max_width_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_increasing_terrace,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_increasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_increasing_terrace, []).

ctr_functional_dependency(max_width_increasing_terrace, 1, [2]).

ctr_typical(max_width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(max_width_increasing_terrace,max_width_increasing_terrace(3,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(max_width_increasing_terrace,[]).

ctr_eval(max_width_increasing_terrace, [checker(max_width_increasing_terrace_c1),
    checker(max_width_increasing_terrace_c),
    automaton(max_width_increasing_terrace_a1),
    automaton(max_width_increasing_terrace_a),
    automaton_with_signature(max_width_increasing_terrace_a1_s),
    automaton_with_signature(max_width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

max_width_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
max_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

max_width_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_increasing_terrace_c1(VARS, Default, s, 0, Default, Value).

max_width_increasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_width_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
max_width_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_width_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
max_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_width_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
max_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_width_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
max_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_increasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
max_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_width_increasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(max_width_increasing_terrace, max_width_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_increasing_terrace, max_width_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_increasing_terrace, max_width_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_increasing_terrace, max_width_increasing_terrace_ao1, pair_signature(2,signature)).

max_width_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_increasing_terrace_a(Flag,Value,VARIABLES,Default).

max_width_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, max(R, D + 1)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

max_width_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, max(R, D + 1)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

max_width_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, max(R, D + 1)])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, max(R, D + 1)])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_increasing_terrace_r(VALUE,Xs,SV):-
        max_width_increasing_terrace_r(VALUE,Xs,SV,SV).

max_width_increasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_increasing_terrace, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,df+(db+1)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(max_width_increasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


max_width_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.690: Illustrating the MAX_WIDTH_INCREASING_TERRACE constraint of the
Example slot
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Automaton Figures 4.691 and 4.692 respectively depict the automaton associated with the constraint
MAX_WIDTH_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

max(R,C)

≥

<

<

=
{D ← D + 1}

>

=
{D ← D + 1}

<{
D ← 0
R← max(R,D + 1)

}

>

{D
←

0}

Figure 4.691: Automaton for the MAX_WIDTH_INCREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is 0

s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

−→
D +

←−
D + 1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.93: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the MAX_WIDTH_INCREASING_TERRACE constraint defined as the composition of
the INCREASING_TERRACE pattern , the feature WIDTH , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s
{

D ← 0
R← default

}

< r= t
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=
{D ← D + 1}
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=
{D ← D + 1}

<{
D ← 0
R← max(R,D + 1)

}

>

{D
←

0}

Figure 4.692: Simplified automaton for the MAX_WIDTH_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the IN-
CREASING_TERRACE pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−1 +
Di ≥ 0 are linear invariants.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.94: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the simplified automaton of the MAX_WIDTH_INCREASING_TERRACE constraint de-
fined as the composition of the INCREASING_TERRACE pattern , the feature WIDTH ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_WIDTH_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MAX_WIDTH_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the maximal width of occurrences of the INFLEXION pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example (3, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.693 provides an example where the MAX_WIDTH_INFLEXION

(3, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_inflexion,['20141203']).

ctr_origin(max_width_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(max_width_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_inflexion,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_inflexion, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_inflexion, []).

ctr_functional_dependency(max_width_inflexion, 1, [2]).

ctr_typical(max_width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_width_inflexion,max_width_inflexion(3,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(max_width_inflexion,[]).

ctr_eval(max_width_inflexion, [checker(max_width_inflexion_c1),
    checker(max_width_inflexion_c),
    automaton(max_width_inflexion_a1),
    automaton(max_width_inflexion_a),
    automaton_with_signature(max_width_inflexion_a1_s),
    automaton_with_signature(max_width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_inflexion_c(VARS, Default, s, Default, 0, Default, Value).

max_width_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
max_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result).
max_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        max_width_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        max_width_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result).

max_width_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_inflexion_c1(VARS, Default, s, 0, Default, Value).

max_width_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
max_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_width_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
max_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_width_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
max_width_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_inflexion_c1([Xj|Xs], Default, t, 0, A1000, Result).
max_width_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        max_width_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
max_width_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        max_width_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_inflexion_c1([Xj|Xs], Default, r, 0, A1000, Result).

ctr_automaton_signature(max_width_inflexion, max_width_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_inflexion, max_width_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_inflexion, max_width_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_inflexion, max_width_inflexion_ao1, pair_signature(2,signature)).

max_width_inflexion_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_inflexion_a(Flag,Value,VARIABLES,Default).

max_width_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, max(R, D + 1)])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

max_width_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, max(R, D + 1)])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_inflexion_a1(Flag,Value,VARIABLES,Default).

max_width_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, max(R, D + 1)])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, max(R, D + 1)])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_inflexion_r(VALUE,Xs,SV):-
        max_width_inflexion_r(VALUE,Xs,SV,SV).

max_width_inflexion_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,SV-2).




max_width_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.693: Illustrating the MAX_WIDTH_INFLEXION constraint of the Example
slot
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Automaton Figures 4.694 and 4.695 respectively depict the automaton associated with the constraint
MAX_WIDTH_INFLEXION and its simplified form.

= s





C ← default
D ← 0
R← default





≤ r ≥ t

max(R,C)

=

><

>≤
{D ← D + 1}

≥
{D ← D + 1}

<{
D ← 0
R← max(R,D + 1)

}

Figure 4.694: Automaton for the MAX_WIDTH_INFLEXION constraint obtained by
applying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is 0 (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← 0
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← D + 1}

≥
{D ← D + 1}

<{
D ← 0
R← max(R,D + 1)

}

Figure 4.695: Simplified automaton for the MAX_WIDTH_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION
pattern where default is 0 (transition r → t has the same registers updates as transition
t→ r); Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MAX_WIDTH_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint MAX_WIDTH_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the maximal width of occurrences of the PEAK pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (3, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.696 provides an example where the MAX_WIDTH_PEAK

(3, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
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    Software  distributed  under  the License is distributed on an "AS
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    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_peak,['20141203']).

ctr_origin(max_width_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(max_width_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_peak,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_peak, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_peak, []).

ctr_functional_dependency(max_width_peak, 1, [2]).

ctr_typical(max_width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_width_peak,max_width_peak(3,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(max_width_peak,[]).

ctr_eval(max_width_peak, [checker(max_width_peak_c1),
    checker(max_width_peak_c),
    automaton(max_width_peak_a1),
    automaton(max_width_peak_a),
    automaton_with_signature(max_width_peak_a1_s),
    automaton_with_signature(max_width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_peak_c(VARS, Default, s, Default, 0, Default, Value).

max_width_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_width_peak_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_peak_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        max_width_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        max_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result).

max_width_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_peak_c1(VARS, Default, s, 0, Default, Value).

max_width_peak_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_peak_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_width_peak_c1([Xj|Xs], Default, s, D, R, Result).
max_width_peak_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_width_peak_c1([Xj|Xs], Default, r, D, R, Result).
max_width_peak_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_peak_c1([Xj|Xs], Default, t, A1000, B1000, Result).
max_width_peak_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        max_width_peak_c1([Xj|Xs], Default, r, A1000, R, Result).
max_width_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_peak_c1([Xj|Xs], Default, t, A1000, B1000, Result).
max_width_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_peak_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_width_peak_c1([Xj|Xs], Default, r, 0, R, Result).

ctr_automaton_signature(max_width_peak, max_width_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_peak, max_width_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_peak, max_width_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_peak, max_width_peak_ao1, pair_signature(2,signature)).

max_width_peak_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_peak_a(Flag,Value,VARIABLES,Default).

max_width_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_peak_ao(Flag,Value,VARIABLES,Default,Options).

max_width_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_peak_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_peak_a1(Flag,Value,VARIABLES,Default).

max_width_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([D + 1, max(R, D + 1)])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([D + 1, max(R, D + 1)])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_peak_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([D + 1, max(R, D + 1)])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([D + 1, max(R, D + 1)])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_peak_r(VALUE,Xs,SV):-
        max_width_peak_r(VALUE,Xs,SV,SV).

max_width_peak_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_peak, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(t,s,max(cf,cb)),cell(t,r,cf+(df+(db+1))),cell(t,t,max(cf,cb))]).

ctr_glue_matrix1(max_width_peak, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,0)]).


max_width_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.696: Illustrating the MAX_WIDTH_PEAK constraint of the Example slot
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Automaton Figures 4.697 and 4.698 respectively depict the automaton associated with the constraint
MAX_WIDTH_PEAK and its simplified form.

≥ s





C ← default
D ← 0
R← default





≤ r ≥ t

max(R,C)

≥

<

>{
C ← D + 1
D ← 0

}

≤
{D ← D + 1}

>{
C ← C + D + 1
D ← 0

}

=
{D ← D + 1}

<



C ← default
D ← 0
R← max(R,C)





Figure 4.697: Automaton for the MAX_WIDTH_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is 0

≥ s
{

D ← 0
R← default

}

≤ r ≥ t

R

≥

<

>{
D ← D + 1
R← max(R,D + 1)

}

≤
{D ← D + 1}

>{
D ← D + 1
R← max(R,D + 1)

}

=
{D ← D + 1}

<
{D ← 0}

Figure 4.698: Simplified automaton for the MAX_WIDTH_PEAK constraint obtained
by applying decoration Table 3.27 to the seed transducer of the PEAK pattern where
default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R

t max(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L
max(

−→
C ,
←−
C )

Table 4.95: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the MAX_WIDTH_PEAK constraint defined as the composition of the PEAK pattern ,

the feature WIDTH , and the aggregator max ; cells of the glue matrix are coloured
with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

R

t 0
−→
D +

←−
D + 1

L
0

Table 4.96: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the simplified automaton of the MAX_WIDTH_PEAK constraint defined as the compo-
sition of the PEAK pattern , the feature WIDTH , and the aggregator max ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_WIDTH_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint MAX_WIDTH_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the maximal width of occurrences of the PLAIN pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (2, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.699 provides an example where the MAX_WIDTH_PLAIN

(2, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_plain,['20141203']).

ctr_origin(max_width_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(max_width_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_plain,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_plain, []).

ctr_functional_dependency(max_width_plain, 1, [2]).

ctr_typical(max_width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_width_plain,max_width_plain(2,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(max_width_plain,[]).

ctr_eval(max_width_plain, [checker(max_width_plain_c1),
    checker(max_width_plain_c),
    automaton(max_width_plain_a1),
    automaton(max_width_plain_a),
    automaton_with_signature(max_width_plain_a1_s),
    automaton_with_signature(max_width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_plain_c(VARS, Default, s, Default, 0, Default, Value).

max_width_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_width_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).
max_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
max_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_width_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_plain_c1(VARS, Default, s, 0, Default, Value).

max_width_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_width_plain_c1([Xj|Xs], Default, s, D, R, Result).
max_width_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_width_plain_c1([Xj|Xs], Default, r, D, R, Result).
max_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_width_plain_c1([Xj|Xs], Default, r, D, R, Result).
max_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).
max_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_width_plain_c1([Xj|Xs], Default, r, 0, R, Result).
max_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(max_width_plain, max_width_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_plain, max_width_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_plain, max_width_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_plain, max_width_plain_ao1, pair_signature(2,signature)).

max_width_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_plain_a(Flag,Value,VARIABLES,Default).

max_width_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, 0, max(R, D + 1)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_plain_ao(Flag,Value,VARIABLES,Default,Options).

max_width_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, 0, max(R, D + 1)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_plain_a1(Flag,Value,VARIABLES,Default).

max_width_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([0, max(R, D + 1)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_plain_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([0, max(R, D + 1)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_plain_r(VALUE,Xs,SV):-
        max_width_plain_r(VALUE,Xs,SV,SV).

max_width_plain_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_plain, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(max_width_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


max_width_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.699: Illustrating the MAX_WIDTH_PLAIN constraint of the Example slot
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Automaton Figures 4.700 and 4.701 respectively depict the automaton associated with the constraint
MAX_WIDTH_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

max(R,C) ≤

>

>

=
{D ← D + 1}

<{
D ← 0
R← max(R,D + 1)

}

>
{D ← 0}

=
{D ← D + 1}

<

{ D
←

0

R
←

m
ax
(R

,D
+
1)

}

Figure 4.700: Automaton for the MAX_WIDTH_PLAIN constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is 0

≤ s
{

D ← 0
R← default

}

> r= t

R ≤

>

>

=
{D ← D + 1}

<{
D ← 0
R← max(R,D + 1)
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>
{D ← 0}

=
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m
ax
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,D
+
1)

}

Figure 4.701: Simplified automaton for the MAX_WIDTH_PLAIN constraint obtained
by applying decoration Table 3.26 to the seed transducer of the PLAIN pattern where
default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.97: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the MAX_WIDTH_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature WIDTH , and the aggregator max ; cells of the glue matrix are coloured
with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.98: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the MAX_WIDTH_PLAIN constraint defined as the compo-
sition of the PLAIN pattern , the feature WIDTH , and the aggregator max ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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MAX_WIDTH_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint MAX_WIDTH_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the maximal width of occurrences of the PLATEAU pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (4, 〈1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5〉)

Figure 4.702 provides an example where the MAX_WIDTH_PLATEAU

(4, [1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_plateau,['20141203']).

ctr_origin(max_width_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(max_width_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_plateau,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_plateau, []).

ctr_functional_dependency(max_width_plateau, 1, [2]).

ctr_typical(max_width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_width_plateau,max_width_plateau(4,[[var-1],[var-3],[var-3],[var-5],[var-5],[var-5],[var-5],[var-2],[var-4],[var-4],[var-4],[var-3],[var-3],[var-1],[var-5],[var-5]])).


ctr_key_words(max_width_plateau,[]).

ctr_eval(max_width_plateau, [checker(max_width_plateau_c1),
    checker(max_width_plateau_c),
    automaton(max_width_plateau_a1),
    automaton(max_width_plateau_a),
    automaton_with_signature(max_width_plateau_a1_s),
    automaton_with_signature(max_width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_plateau_c(VARS, Default, s, Default, 0, Default, Value).

max_width_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_width_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).
max_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
max_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_width_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_plateau_c1(VARS, Default, s, 0, Default, Value).

max_width_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_width_plateau_c1([Xj|Xs], Default, s, D, R, Result).
max_width_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_width_plateau_c1([Xj|Xs], Default, r, D, R, Result).
max_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_width_plateau_c1([Xj|Xs], Default, r, D, R, Result).
max_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).
max_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_width_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
max_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(max_width_plateau, max_width_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_plateau, max_width_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_plateau, max_width_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_plateau, max_width_plateau_ao1, pair_signature(2,signature)).

max_width_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_plateau_a(Flag,Value,VARIABLES,Default).

max_width_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, 0, max(R, D + 1)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,s,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_plateau_ao(Flag,Value,VARIABLES,Default,Options).

max_width_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, 0, max(R, D + 1)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,s,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_plateau_a1(Flag,Value,VARIABLES,Default).

max_width_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([0, max(R, D + 1)])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,s,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([0, max(R, D + 1)])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,s,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_plateau_r(VALUE,Xs,SV):-
        max_width_plateau_r(VALUE,Xs,SV,SV).

max_width_plateau_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_plateau, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(max_width_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


max_width_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.702: Illustrating the MAX_WIDTH_PLATEAU constraint of the Example slot
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Automaton Figures 4.703 and 4.704 respectively depict the automaton associated with the constraint
MAX_WIDTH_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

max(R,C) ≥

<

<

=
{D ← D + 1}

>{
D ← 0
R← max(R,D + 1)

}

<
{D ← 0}

=
{D ← D + 1}

>

{ D
←
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R
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m
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,D
+
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Figure 4.703: Automaton for the MAX_WIDTH_PLATEAU constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the PLATEAU pattern where
default is 0

≥ s
{

D ← 0
R← default

}
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R← max(R,D + 1)

}
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>
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R
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m
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Figure 4.704: Simplified automaton for the MAX_WIDTH_PLATEAU constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the PLATEAU pattern
where default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.99: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.13, for the MAX_WIDTH_PLATEAU constraint defined as the composition of the
PLATEAU pattern , the feature WIDTH , and the aggregator max ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.100: Concrete glue matrix, derived from the parametrised glue matrix 3.13,
for the simplified automaton of the MAX_WIDTH_PLATEAU constraint defined as the
composition of the PLATEAU pattern , the feature WIDTH , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MAX_WIDTH_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint MAX_WIDTH_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the maximal width of occurrences of the PROPER_PLAIN pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example (3, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.705 provides an example where the MAX_WIDTH_PROPER_PLAIN

(3, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_proper_plain,['20141203']).

ctr_origin(max_width_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(max_width_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_proper_plain,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_proper_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_proper_plain, []).

ctr_functional_dependency(max_width_proper_plain, 1, [2]).

ctr_typical(max_width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_width_proper_plain,max_width_proper_plain(3,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(max_width_proper_plain,[]).

ctr_eval(max_width_proper_plain, [checker(max_width_proper_plain_c1),
    checker(max_width_proper_plain_c),
    automaton(max_width_proper_plain_a1),
    automaton(max_width_proper_plain_a),
    automaton_with_signature(max_width_proper_plain_a1_s),
    automaton_with_signature(max_width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_proper_plain_c(VARS, Default, s, Default, 0, Default, Value).

max_width_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
max_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_width_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_proper_plain_c1(VARS, Default, s, 0, Default, Value).

max_width_proper_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_width_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
max_width_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_width_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
max_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_width_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
max_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_width_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
max_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_width_proper_plain_c1([Xj|Xs], Default, r, 0, R, Result).
max_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,D+1),
        max_width_proper_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(max_width_proper_plain, max_width_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_proper_plain, max_width_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_proper_plain, max_width_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_proper_plain, max_width_proper_plain_ao1, pair_signature(2,signature)).

max_width_proper_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_proper_plain_a(Flag,Value,VARIABLES,Default).

max_width_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

max_width_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_proper_plain_a1(Flag,Value,VARIABLES,Default).

max_width_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_proper_plain_r(VALUE,Xs,SV):-
        max_width_proper_plain_r(VALUE,Xs,SV,SV).

max_width_proper_plain_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_proper_plain, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,df+(db+1)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(max_width_proper_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


max_width_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.705: Illustrating the MAX_WIDTH_PROPER_PLAIN constraint of the Exam-
ple slot
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Automaton Figures 4.706 and 4.707 respectively depict the automaton associated with the constraint
MAX_WIDTH_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

max(R,C) ≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>
{D ← 0}

<

{ D
←

0

R
←

m
ax
(R

,D
+
1)

}

Figure 4.706: Automaton for the MAX_WIDTH_PROPER_PLAIN constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is 0

≤ s
{

D ← 0
R← default

}

> r= t

R ≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>
{D ← 0}

<

{ D
←

0

R
←

m
ax
(R

,D
+
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}

Figure 4.707: Simplified automaton for the MAX_WIDTH_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the
PROPER_PLAIN pattern where default is 0; Ri−Ri−1 ≥ 0 and−Ri+Ri−1 +Di ≥ 0
are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

−→
D +

←−
D + 1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.101: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the MAX_WIDTH_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature WIDTH , and the aggregator max ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.102: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the MAX_WIDTH_PROPER_PLAIN constraint defined
as the composition of the PROPER_PLAIN pattern , the feature WIDTH , and the
aggregator max ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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MAX_WIDTH_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint MAX_WIDTH_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the maximal width of occurrences of the PROPER_PLATEAU pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example (3, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.708 provides an example where the MAX_WIDTH_PROPER_PLATEAU

(3, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_proper_plateau,['20141203']).

ctr_origin(max_width_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(max_width_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_proper_plateau,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_proper_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_proper_plateau, []).

ctr_functional_dependency(max_width_proper_plateau, 1, [2]).

ctr_typical(max_width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_width_proper_plateau,max_width_proper_plateau(3,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(max_width_proper_plateau,[]).

ctr_eval(max_width_proper_plateau, [checker(max_width_proper_plateau_c1),
    checker(max_width_proper_plateau_c),
    automaton(max_width_proper_plateau_a1),
    automaton(max_width_proper_plateau_a),
    automaton_with_signature(max_width_proper_plateau_a1_s),
    automaton_with_signature(max_width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value).

max_width_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
max_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

max_width_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_proper_plateau_c1(VARS, Default, s, 0, Default, Value).

max_width_proper_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_width_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
max_width_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_width_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
max_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        max_width_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
max_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        max_width_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
max_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_width_proper_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
max_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,D+1),
        max_width_proper_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(max_width_proper_plateau, max_width_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_proper_plateau, max_width_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_proper_plateau, max_width_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_proper_plateau, max_width_proper_plateau_ao1, pair_signature(2,signature)).

max_width_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_proper_plateau_a(Flag,Value,VARIABLES,Default).

max_width_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

max_width_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_proper_plateau_a1(Flag,Value,VARIABLES,Default).

max_width_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_proper_plateau_r(VALUE,Xs,SV):-
        max_width_proper_plateau_r(VALUE,Xs,SV,SV).

max_width_proper_plateau_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_proper_plateau, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,max(cf,cb)),cell(r,t,df+(db+1)),cell(t,s,max(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(max_width_proper_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


max_width_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



MAX_WIDTH_PROPER_PLATEAU 1543

> < = > < > < = > > < < = = >

2

plateau 1

proper

2

plateau 2

proper

3 (MAX)

3

feature values
(WIDTH)

plateau 3

proper

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

1

3 3

2

5

1

4 4

3

2

3

5 5 5

3

Figure 4.708: Illustrating the MAX_WIDTH_PROPER_PLATEAU constraint of the Ex-
ample slot
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Automaton Figures 4.709 and 4.710 respectively depict the automaton associated with the constraint
MAX_WIDTH_PROPER_PLATEAU and its simplified form.
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Figure 4.709: Automaton for the MAX_WIDTH_PROPER_PLATEAU constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
PROPER_PLATEAU pattern where default is 0
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Figure 4.710: Simplified automaton for the MAX_WIDTH_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the
PROPER_PLATEAU pattern where default is 0;Ri−Ri−1 ≥ 0 and−Ri+Ri−1 +Di ≥
0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

−→
D +

←−
D + 1

C

t max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.103: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the MAX_WIDTH_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature WIDTH , and the aggregator max ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.104: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the simplified automaton of the MAX_WIDTH_PROPER_PLATEAU constraint de-
fined as the composition of the PROPER_PLATEAU pattern , the feature WIDTH , and
the aggregator max ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.
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MAX_WIDTH_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint MAX_WIDTH_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 1 ∧ sv ≥ 2⇒ VALUE ≥ sv

rv ≥ 2 ∧ sv ≥ 2⇒ VALUE ≥ 0
VALUE ≤ sv¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
5

VALUE ≤ 5

Purpose

VALUE is the maximal width of occurrences of the STEADY_SEQUENCE pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (3, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.711 provides an example where the MAX_WIDTH_STEADY_SEQUENCE

(3, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_steady_sequence,['20141203']).

ctr_origin(max_width_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(max_width_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_steady_sequence,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_steady_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=1#/\sv>=2#=>'VALUE'>=sv,rv>=2#/\sv>=2#=>'VALUE'>=0,'VALUE'=<markup(sv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_steady_sequence, []).

ctr_functional_dependency(max_width_steady_sequence, 1, [2]).

ctr_typical(max_width_steady_sequence,[size('VARIABLES')>1]).


ctr_example(max_width_steady_sequence,max_width_steady_sequence(3,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(max_width_steady_sequence,[]).

ctr_eval(max_width_steady_sequence, [checker(max_width_steady_sequence_c1),
    checker(max_width_steady_sequence_c),
    automaton(max_width_steady_sequence_a1),
    automaton(max_width_steady_sequence_a),
    automaton_with_signature(max_width_steady_sequence_a1_s),
    automaton_with_signature(max_width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_width_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        max_width_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+2,
        max_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
max_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is max(R,C),
        max_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+(D+1),
        max_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

max_width_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_steady_sequence_c1(VARS, Default, s, 0, Default, Value).

max_width_steady_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_steady_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=\=Xj, !,
        max_width_steady_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_width_steady_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,2),
        max_width_steady_sequence_c1([Xj|Xs], Default, r, 2, A1000, Result).
max_width_steady_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=\=Xj, !,
        max_width_steady_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
max_width_steady_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_steady_sequence_c1([Xj|Xs], Default, r, A1000, B1000, Result).

ctr_automaton_signature(max_width_steady_sequence, max_width_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_steady_sequence, max_width_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_steady_sequence, max_width_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_steady_sequence, max_width_steady_sequence_ao1, pair_signature(2,signature)).

max_width_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_steady_sequence_a(Flag,Value,VARIABLES,Default).

max_width_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + 2, 0, R])),
        arc(r,LT,s,([Default, 0, max(R, C)])),
        arc(r,GT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_width_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + 2, 0, R])),
        arc(r,LT,s,([Default, 0, max(R, C)])),
        arc(r,GT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_steady_sequence_a1(Flag,Value,VARIABLES,Default).

max_width_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([D, R])),
        arc(s,GT,s,([D, R])),
        arc(s,EQ,r,([2, max(R, 2)])),
        arc(r,LT,s,([0, R])),
        arc(r,GT,s,([0, R])),
        arc(r,EQ,r,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([D, R])),
        arc(s,GT,s,([D, R])),
        arc(s,EQ,r,([2, max(R, 2)])),
        arc(r,LT,s,([0, R])),
        arc(r,GT,s,([0, R])),
        arc(r,EQ,r,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_steady_sequence_r(VALUE,Xs,SV):-
        max_width_steady_sequence_r(VALUE,Xs,SV,SV).

max_width_steady_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        RV#=1#/\SV#>=2#=>VALUE#>=SV,
        RV#>=2#/\SV#>=2#=>VALUE#>=0,
        VALUE#=<SV.

ctr_glue_matrix(max_width_steady_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(max_width_steady_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,df+(db+ -1))]).


max_width_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.711: Illustrating the MAX_WIDTH_STEADY_SEQUENCE constraint of the Ex-
ample slot
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Automaton Figures 4.712 and 4.713 respectively depict the automaton associated with the constraint
MAX_WIDTH_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← 0
R← default





= r

m
a
x
(R

,
C
)

≷

={
C ← D + 2
D ← 0

}
≷




C ← default
D ← 0
R← max(R,C)





={
C ← C + D + 1
D ← 0

}

Figure 4.712: Automaton for the MAX_WIDTH_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0

s r

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.105: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the MAX_WIDTH_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature WIDTH , and the aggregator max ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≷ s

{
D ← 0
R← default

}

= r

R

≷

={
D ← 2
R← max(R, 2)

}≷
{D ← 0}

={
D ← D + 1
R← max(R,D + 1)

}

Figure 4.713: Simplified automaton for the MAX_WIDTH_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.31 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−1 +
Di ≥ 0 are linear invariants.

s r

s 0 0

r 0
−→
D +

←−
D − 1

M

Table 4.106: Concrete glue matrix, derived from the parametrised glue matrix 3.17,
for the simplified automaton of the MAX_WIDTH_STEADY_SEQUENCE constraint de-
fined as the composition of the STEADY_SEQUENCE pattern , the feature WIDTH ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ min(sv, rv¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 4

Purpose

VALUE is the maximal width of occurrences of the STRICTLY_DECREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value 0.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (3, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.714 provides an example where the MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE

(3, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_strictly_decreasing_sequence,['20141203']).

ctr_origin(max_width_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(max_width_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_strictly_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_strictly_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<min(sv,markup(rv,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_strictly_decreasing_sequence, []).

ctr_functional_dependency(max_width_strictly_decreasing_sequence, 1, [2]).

ctr_typical(max_width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_width_strictly_decreasing_sequence,max_width_strictly_decreasing_sequence(3,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(max_width_strictly_decreasing_sequence,[]).

ctr_eval(max_width_strictly_decreasing_sequence, [checker(max_width_strictly_decreasing_sequence_c1),
    checker(max_width_strictly_decreasing_sequence_c),
    automaton(max_width_strictly_decreasing_sequence_a1),
    automaton(max_width_strictly_decreasing_sequence_a),
    automaton_with_signature(max_width_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(max_width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+2,
        max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(R,C),
        max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

max_width_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_strictly_decreasing_sequence_c1(VARS, Default, s, 0, Default, Value).

max_width_strictly_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,2),
        max_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, 2, A1000, Result).
max_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, B1000, Result).
max_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        max_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(max_width_strictly_decreasing_sequence, max_width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_strictly_decreasing_sequence, max_width_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_strictly_decreasing_sequence, max_width_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_strictly_decreasing_sequence, max_width_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

max_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

max_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + 1, 0, R])),
        arc(r,LT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + 1, 0, R])),
        arc(r,LT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,s,([Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([2, max(R, 2)])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(r,GT,r,([D + 1, max(R, D + 1)])),
        arc(r,LT,s,([0, R])),
        arc(r,EQ,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([2, max(R, 2)])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(r,GT,r,([D + 1, max(R, D + 1)])),
        arc(r,LT,s,([0, R])),
        arc(r,EQ,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        max_width_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

max_width_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<min(SV,RV).

ctr_glue_matrix(max_width_strictly_decreasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(max_width_strictly_decreasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,df+(db+ -1))]).


max_width_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.714: Illustrating the MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.715 and 4.716 respectively depict the automaton associated with the constraint
MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r

m
a
x
(R

,
C
)

>{
C ← D + 2
D ← 0

}

≤

>{
C ← C + D + 1
D ← 0

}

≤



C ← default
D ← 0
R← max(R,C)





Figure 4.715: Automaton for the MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0

s r

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.107: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.18, for the MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE constraint de-
fined as the composition of the STRICTLY_DECREASING_SEQUENCE pattern , the

feature WIDTH , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s

{
D ← 0
R← default

}

> r

R

>{
D ← 2
R← max(R, 2)

}

≤

>{
D ← D + 1
R← max(R,D + 1)

}

≤
{D ← 0}

Figure 4.716: Simplified automaton for the MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.31 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and
−Ri +Ri−1 + 2 ≥ 0 are linear invariants.

s r

s 0 0

r 0
−→
D +

←−
D − 1

M

Table 4.108: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature WIDTH ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ min(sv, rv¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 4

Purpose

VALUE is the maximal width of occurrences of the STRICTLY_INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value 0.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (5, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.717 provides an example where the MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE

(5, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_strictly_increasing_sequence,['20141203']).

ctr_origin(max_width_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(max_width_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_strictly_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_strictly_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<min(sv,markup(rv,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_strictly_increasing_sequence, []).

ctr_functional_dependency(max_width_strictly_increasing_sequence, 1, [2]).

ctr_typical(max_width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(max_width_strictly_increasing_sequence,max_width_strictly_increasing_sequence(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(max_width_strictly_increasing_sequence,[]).

ctr_eval(max_width_strictly_increasing_sequence, [checker(max_width_strictly_increasing_sequence_c1),
    checker(max_width_strictly_increasing_sequence_c),
    automaton(max_width_strictly_increasing_sequence_a1),
    automaton(max_width_strictly_increasing_sequence_a),
    automaton_with_signature(max_width_strictly_increasing_sequence_a1_s),
    automaton_with_signature(max_width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

max_width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+2,
        max_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(R,C),
        max_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        max_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

max_width_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_strictly_increasing_sequence_c1(VARS, Default, s, 0, Default, Value).

max_width_strictly_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_width_strictly_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
max_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,2),
        max_width_strictly_increasing_sequence_c1([Xj|Xs], Default, r, 2, A1000, Result).
max_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        max_width_strictly_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
max_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, B1000, Result).

ctr_automaton_signature(max_width_strictly_increasing_sequence, max_width_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_strictly_increasing_sequence, max_width_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_strictly_increasing_sequence, max_width_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_strictly_increasing_sequence, max_width_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

max_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

max_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + 2, 0, R])),
        arc(r,GT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,s,([Default, 0, max(R, C)])),
        arc(r,LT,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

max_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + 2, 0, R])),
        arc(r,GT,s,([Default, 0, max(R, C)])),
        arc(r,EQ,s,([Default, 0, max(R, C)])),
        arc(r,LT,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

max_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([2, max(R, 2)])),
        arc(r,GT,s,([0, R])),
        arc(r,EQ,s,([0, R])),
        arc(r,LT,r,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([2, max(R, 2)])),
        arc(r,GT,s,([0, R])),
        arc(r,EQ,s,([0, R])),
        arc(r,LT,r,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        max_width_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

max_width_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<min(SV,RV).

ctr_glue_matrix(max_width_strictly_increasing_sequence, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(max_width_strictly_increasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,df+(db+ -1))]).


max_width_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.717: Illustrating the MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.718 and 4.719 respectively depict the automaton associated with the constraint
MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r

m
a
x
(R

,
C
)

≥

<{
C ← D + 2
D ← 0

}
≥




C ← default
D ← 0
R← max(R,C)





<{
C ← C + D + 1
D ← 0

}

Figure 4.718: Automaton for the MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0

s r

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.109: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.19, for the MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE constraint de-
fined as the composition of the STRICTLY_INCREASING_SEQUENCE pattern , the

feature WIDTH , and the aggregator max ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s

{
D ← 0
R← default

}

< r

R

≥

<{
D ← 2
R← max(R, 2)

}≥
{D ← 0}

<{
D ← D + 1
R← max(R,D + 1)

}

Figure 4.719: Simplified automaton for the MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.31 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and
−Ri +Ri−1 + 2 ≥ 0 are linear invariants.

s r

s 0 0

r 0
−→
D +

←−
D − 1

M

Table 4.110: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature WIDTH ,
and the aggregator max ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MAX_WIDTH_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint MAX_WIDTH_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
rv = 2⇒ VALUE ≤ 1¬

rv ≥ 3⇒ VALUE ≤ max(0, sv− 2)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

1

¬

VALUE ≤ 1

0

2


7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the maximal width of occurrences of the SUMMIT pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (3, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.720 provides an example where the MAX_WIDTH_SUMMIT

(3, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_summit,['20141203']).

ctr_origin(max_width_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(max_width_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_summit,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_summit, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,rv=2#=>'VALUE'=<markup(1,1),rv>=3#=>'VALUE'=<max(0,markup(sv-2,2)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_summit, []).

ctr_functional_dependency(max_width_summit, 1, [2]).

ctr_typical(max_width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_width_summit,max_width_summit(3,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(max_width_summit,[]).

ctr_eval(max_width_summit, [checker(max_width_summit_c1),
    checker(max_width_summit_c),
    automaton(max_width_summit_a1),
    automaton(max_width_summit_a),
    automaton_with_signature(max_width_summit_a1_s),
    automaton_with_signature(max_width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_summit_c(VARS, Default, s, Default, 0, Default, Value).

max_width_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        max_width_summit_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_summit_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        max_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_summit_c([Xj|Xs], Default, s, C, 0, R, Result).

max_width_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_summit_c1(VARS, Default, s, 0, Default, Value).

max_width_summit_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_summit_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        max_width_summit_c1([Xj|Xs], Default, s, D, R, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_width_summit_c1([Xj|Xs], Default, r, D, R, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_summit_c1([Xj|Xs], Default, r, A1000, R, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_summit_c1([Xj|Xs], Default, t, A1000, B1000, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_summit_c1([Xj|Xs], Default, u, A1000, R, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_summit_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_summit_c1([Xj|Xs], Default, t, A1000, B1000, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        max_width_summit_c1([Xj|Xs], Default, r, 0, R, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_summit_c1([Xj|Xs], Default, u, A1000, R, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_summit_c1([Xj|Xs], Default, r, A1000, R, Result).
max_width_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        max_width_summit_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(max_width_summit, max_width_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_summit, max_width_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_summit, max_width_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_summit, max_width_summit_ao1, pair_signature(2,signature)).

max_width_summit_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_summit_a(Flag,Value,VARIABLES,Default).

max_width_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,LT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,LT,r,([C, D + 1, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_summit_ao(Flag,Value,VARIABLES,Default,Options).

max_width_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,LT,r,([Default, 0, max(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,LT,r,([C, D + 1, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_summit_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_summit_a1(Flag,Value,VARIABLES,Default).

max_width_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,GT,t,([D + 1, max(R, D + 1)])),
        arc(r,EQ,u,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,t,([D + 1, max(R, D + 1)])),
        arc(t,LT,r,([0, R])),
        arc(u,EQ,u,([D + 1, R])),
        arc(u,LT,r,([D + 1, R])),
        arc(u,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_summit_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,GT,t,([D + 1, max(R, D + 1)])),
        arc(r,EQ,u,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,t,([D + 1, max(R, D + 1)])),
        arc(t,LT,r,([0, R])),
        arc(u,EQ,u,([D + 1, R])),
        arc(u,LT,r,([D + 1, R])),
        arc(u,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_summit_r(VALUE,Xs,SV):-
        max_width_summit_r(VALUE,Xs,SV,SV).

max_width_summit_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        RV#=2#=>VALUE#=<1,
        RV#>=3#=>VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_summit, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(s,u,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(r,u,max(cf,cb)),cell(t,s,max(cf,cb)),cell(t,r,cf+(df+(db+1))),cell(t,t,max(cf,cb)),cell(t,u,cf+(df+(db+1))),cell(u,s,max(cf,cb)),cell(u,r,max(cf,cb)),cell(u,t,cb+(df+(db+1))),cell(u,u,max(cf,cb))]).

ctr_glue_matrix1(max_width_summit, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(r,u,0),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,0),cell(t,u,df+(db+1)),cell(u,s,0),cell(u,r,0),cell(u,t,df+(db+1)),cell(u,u,0)]).


max_width_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.720: Illustrating the MAX_WIDTH_SUMMIT constraint of the Example slot
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Automaton Figures 4.721 and 4.722 respectively depict the automaton associated with the constraint
MAX_WIDTH_SUMMIT and its simplified form.

≥ s





C ← default
D ← 0
R← default



 < r

≥ t

= u

max(R,C)

≥

<

<
{D ← D + 1}

>{
C ← D + 1
D ← 0

}

=
{D ← D + 1}

=
{D ← D + 1}

>{
C ← C + D + 1
D ← 0

}

<


 C ←

default

D
←

0
R←

m
ax(R

,C
)




=
{D ← D + 1}

<
{D
←

D
+

1
}

>

{
D
←

0}

Figure 4.721: Automaton for the MAX_WIDTH_SUMMIT constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the SUMMIT pattern where default

is 0 (transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s
{

D ← 0
R← default

}
< r

≥ t

= u

R

≥

<

<
{D ← D + 1}

>{
D ← D + 1
R← max(R,D + 1)

}

=
{D ← D + 1}

=
{D ← D + 1}

>{
D ← D + 1
R← max(R,D + 1)

}

<{D
←

0}

=
{D ← D + 1}

<
{D
←

D
+

1
}

>

{
D
←

0}

Figure 4.722: Simplified automaton for the MAX_WIDTH_SUMMIT constraint obtained
by applying decoration Table 3.27 to the seed transducer of the SUMMIT pattern where
default is 0 (transition u → r has the same register update as transition r → u);
Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di ≥ 0 are linear invariants.
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s r t u

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R
max(

−→
C ,
←−
C )

t max(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L
max(

−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L

u max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C )

←−
C +

−→
D +

←−
D + 1

R
max(

−→
C ,
←−
C )

Table 4.111: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the MAX_WIDTH_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature WIDTH , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t u

s 0 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

R
0

t 0
−→
D +

←−
D + 1

L
0

−→
D +

←−
D + 1

L

u 0 0
−→
D +

←−
D + 1

R
0

Table 4.112: Concrete glue matrix, derived from the parametrised glue matrix 3.20,
for the simplified automaton of the MAX_WIDTH_SUMMIT constraint defined as the
composition of the SUMMIT pattern , the feature WIDTH , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MAX_WIDTH_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint MAX_WIDTH_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the maximal width of occurrences of the VALLEY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (4, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.723 provides an example where the MAX_WIDTH_VALLEY

(4, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_valley,['20141203']).

ctr_origin(max_width_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(max_width_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_valley,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_valley, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_valley, []).

ctr_functional_dependency(max_width_valley, 1, [2]).

ctr_typical(max_width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(max_width_valley,max_width_valley(4,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(max_width_valley,[]).

ctr_eval(max_width_valley, [checker(max_width_valley_c1),
    checker(max_width_valley_c),
    automaton(max_width_valley_a1),
    automaton(max_width_valley_a),
    automaton_with_signature(max_width_valley_a1_s),
    automaton_with_signature(max_width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_valley_c(VARS, Default, s, Default, 0, Default, Value).

max_width_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_valley_c([Xj|Xs], Default, r, C, D, R, Result).
max_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        max_width_valley_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        max_width_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
max_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).
max_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
max_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
max_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        max_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).

max_width_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_valley_c1(VARS, Default, s, 0, Default, Value).

max_width_valley_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_valley_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_width_valley_c1([Xj|Xs], Default, r, D, R, Result).
max_width_valley_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        max_width_valley_c1([Xj|Xs], Default, s, D, R, Result).
max_width_valley_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        max_width_valley_c1([Xj|Xs], Default, r, A1000, R, Result).
max_width_valley_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_valley_c1([Xj|Xs], Default, t, A1000, B1000, Result).
max_width_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        max_width_valley_c1([Xj|Xs], Default, r, 0, R, Result).
max_width_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        max_width_valley_c1([Xj|Xs], Default, t, A1000, R, Result).
max_width_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_valley_c1([Xj|Xs], Default, t, A1000, B1000, Result).

ctr_automaton_signature(max_width_valley, max_width_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_valley, max_width_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_valley, max_width_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_valley, max_width_valley_ao1, pair_signature(2,signature)).

max_width_valley_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_valley_a(Flag,Value,VARIABLES,Default).

max_width_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_valley_ao(Flag,Value,VARIABLES,Default,Options).

max_width_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, max(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_valley_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_valley_a1(Flag,Value,VARIABLES,Default).

max_width_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([D, R])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(r,GT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(r,LT,t,([D + 1, max(R, D + 1)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_valley_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([D, R])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(r,GT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(r,LT,t,([D + 1, max(R, D + 1)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_valley_r(VALUE,Xs,SV):-
        max_width_valley_r(VALUE,Xs,SV,SV).

max_width_valley_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_valley, [cell(s,s,max(cf,cb)),cell(s,r,max(cf,cb)),cell(s,t,max(cf,cb)),cell(r,s,max(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(t,s,max(cf,cb)),cell(t,r,cf+(df+(db+1))),cell(t,t,max(cf,cb))]).

ctr_glue_matrix1(max_width_valley, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,0)]).


max_width_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.723: Illustrating the MAX_WIDTH_VALLEY constraint of the Example slot
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Automaton Figures 4.724 and 4.725 respectively depict the automaton associated with the constraint
MAX_WIDTH_VALLEY and its simplified form.

≤ s





C ← default
D ← 0
R← default





≥ r ≤ t

max(R,C)>

≤

≥
{D ← D + 1}

<{
C ← D + 1
D ← 0

}

>



C ← default
D ← 0
R← max(R,C)





=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

Figure 4.724: Automaton for the MAX_WIDTH_VALLEY constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the VALLEY pattern where default

is 0

≤ s
{

D ← 0
R← default

}

≥ r ≤ t

R>

≤

≥
{D ← D + 1}

<{
D ← D + 1
R← max(R,D + 1)

}

>
{D ← 0}

=
{D ← D + 1}

<{
D ← D + 1
R← max(R,D + 1)

}

Figure 4.725: Simplified automaton for the MAX_WIDTH_VALLEY constraint obtained
by applying decoration Table 3.27 to the seed transducer of the VALLEY pattern where
default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s max(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ) max(

−→
C ,
←−
C )

r max(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R

t max(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L
max(

−→
C ,
←−
C )

Table 4.113: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.21, for the MAX_WIDTH_VALLEY constraint defined as the composition of the
VALLEY pattern , the feature WIDTH , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

R

t 0
−→
D +

←−
D + 1

L
0

Table 4.114: Concrete glue matrix, derived from the parametrised glue matrix 3.21,
for the simplified automaton of the MAX_WIDTH_VALLEY constraint defined as the
composition of the VALLEY pattern , the feature WIDTH , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MAX_WIDTH_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MAX_WIDTH_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the maximal width of occurrences of the ZIGZAG pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (6, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.726 provides an example where the MAX_WIDTH_ZIGZAG

(6, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_width_zigzag,['20141203']).

ctr_origin(max_width_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(max_width_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(max_width_zigzag,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(max_width_zigzag, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(max_width_zigzag, []).

ctr_functional_dependency(max_width_zigzag, 1, [2]).

ctr_typical(max_width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(max_width_zigzag,max_width_zigzag(6,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(max_width_zigzag,[]).

ctr_eval(max_width_zigzag, [checker(max_width_zigzag_c1),
    checker(max_width_zigzag_c),
    automaton(max_width_zigzag_a1),
    automaton(max_width_zigzag_a),
    automaton_with_signature(max_width_zigzag_a1_s),
    automaton_with_signature(max_width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_width_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_zigzag_c(VARS, Default, s, Default, 0, Default, Value).

max_width_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is max(RLast,CLast).
max_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        max_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(R,C),
        max_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        max_width_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(R,C),
        max_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(R,C),
        max_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        max_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).

max_width_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        max_width_zigzag_c1(VARS, Default, s, 0, Default, Value).

max_width_zigzag_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
max_width_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, d, D, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, a, D, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        max_width_zigzag_c1([Xj|Xs], Default, b, A1000, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi<Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, a, D, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi>Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, d, 0, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, s, 0, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_zigzag_c1([Xj|Xs], Default, c, A1000, B1000, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_zigzag_c1([Xj|Xs], Default, f, A1000, B1000, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, s, 0, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi<Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, a, 0, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi>Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, d, D, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        max_width_zigzag_c1([Xj|Xs], Default, e, A1000, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_zigzag_c1([Xj|Xs], Default, f, A1000, B1000, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, s, 0, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi<Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, a, 0, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi>Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, d, 0, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi=:=Xj, !,
        max_width_zigzag_c1([Xj|Xs], Default, s, 0, R, Result).
max_width_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        B1000 is max(R,D+1),
        max_width_zigzag_c1([Xj|Xs], Default, c, A1000, B1000, Result).

ctr_automaton_signature(max_width_zigzag, max_width_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(max_width_zigzag, max_width_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(max_width_zigzag, max_width_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(max_width_zigzag, max_width_zigzag_ao1, pair_signature(2,signature)).

max_width_zigzag_a(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_zigzag_a(Flag,Value,VARIABLES,Default).

max_width_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

max_width_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + 1, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + 1, 0, R])),
        arc(c,GT,f,([C + D + 1, 0, R])),
        arc(c,EQ,s,([Default, 0, max(R, C)])),
        arc(c,LT,a,([Default, 0, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + 1, R])),
        arc(e,GT,f,([D + 1, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, max(R, C)])),
        arc(f,EQ,s,([Default, 0, max(R, C)])),
        arc(f,LT,c,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

max_width_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + 1, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + 1, 0, R])),
        arc(c,GT,f,([C + D + 1, 0, R])),
        arc(c,EQ,s,([Default, 0, max(R, C)])),
        arc(c,LT,a,([Default, 0, max(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + 1, R])),
        arc(e,GT,f,([D + 1, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, max(R, C)])),
        arc(f,EQ,s,([Default, 0, max(R, C)])),
        arc(f,LT,c,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= max(RLast, CLast) #<=> Flag.

max_width_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 0,
        max_width_zigzag_a1(Flag,Value,VARIABLES,Default).

max_width_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        max_width_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

max_width_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,a,([D, R])),
        arc(a,GT,b,([D + 1, R])),
        arc(a,EQ,s,([D, R])),
        arc(a,LT,a,([D, R])),
        arc(b,GT,d,([0, R])),
        arc(b,EQ,s,([0, R])),
        arc(b,LT,c,([D + 1, max(R, D + 1)])),
        arc(c,GT,f,([D + 1, max(R, D + 1)])),
        arc(c,EQ,s,([0, R])),
        arc(c,LT,a,([0, R])),
        arc(d,GT,d,([D, R])),
        arc(d,EQ,s,([D, R])),
        arc(d,LT,e,([D + 1, R])),
        arc(e,GT,f,([D + 1, max(R, D + 1)])),
        arc(e,EQ,s,([0, R])),
        arc(e,LT,a,([0, R])),
        arc(f,GT,d,([0, R])),
        arc(f,EQ,s,([0, R])),
        arc(f,LT,c,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

max_width_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        max_width_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

max_width_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        max_width_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

max_width_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,a,([D, R])),
        arc(a,GT,b,([D + 1, R])),
        arc(a,EQ,s,([D, R])),
        arc(a,LT,a,([D, R])),
        arc(b,GT,d,([0, R])),
        arc(b,EQ,s,([0, R])),
        arc(b,LT,c,([D + 1, max(R, D + 1)])),
        arc(c,GT,f,([D + 1, max(R, D + 1)])),
        arc(c,EQ,s,([0, R])),
        arc(c,LT,a,([0, R])),
        arc(d,GT,d,([D, R])),
        arc(d,EQ,s,([D, R])),
        arc(d,LT,e,([D + 1, R])),
        arc(e,GT,f,([D + 1, max(R, D + 1)])),
        arc(e,EQ,s,([0, R])),
        arc(e,LT,a,([0, R])),
        arc(f,GT,d,([0, R])),
        arc(f,EQ,s,([0, R])),
        arc(f,LT,c,([D + 1, max(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

max_width_zigzag_r(VALUE,Xs,SV):-
        max_width_zigzag_r(VALUE,Xs,SV,SV).

max_width_zigzag_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(max_width_zigzag, [cell(s,s,max(cf,cb)),cell(s,a,max(cf,cb)),cell(s,b,max(cf,cb)),cell(s,c,max(cf,cb)),cell(s,d,max(cf,cb)),cell(s,e,max(cf,cb)),cell(s,f,max(cf,cb)),cell(a,s,max(cf,cb)),cell(a,a,max(cf,cb)),cell(a,b,max(cf,cb)),cell(a,c,cb+(df+(db+1))),cell(a,d,max(cf,cb)),cell(a,e,df+(db+1)),cell(a,f,max(cf,cb)),cell(b,s,max(cf,cb)),cell(b,a,max(cf,cb)),cell(b,b,df+(db+1)),cell(b,c,max(cf,cb)),cell(b,d,df+(db+1)),cell(b,e,max(cf,cb)),cell(b,f,cb+(df+(db+1))),cell(c,s,max(cf,cb)),cell(c,a,cf+(df+(db+1))),cell(c,b,max(cf,cb)),cell(c,c,cf+(cb+(df+(db+1)))),cell(c,d,max(cf,cb)),cell(c,e,cf+(df+(db+1))),cell(c,f,max(cf,cb)),cell(d,s,max(cf,cb)),cell(d,a,max(cf,cb)),cell(d,b,df+(db+1)),cell(d,c,max(cf,cb)),cell(d,d,max(cf,cb)),cell(d,e,max(cf,cb)),cell(d,f,cb+(df+(db+1))),cell(e,s,max(cf,cb)),cell(e,a,df+(db+1)),cell(e,b,max(cf,cb)),cell(e,c,cb+(df+(db+1))),cell(e,d,max(cf,cb)),cell(e,e,df+(db+1)),cell(e,f,max(cf,cb)),cell(f,s,max(cf,cb)),cell(f,a,max(cf,cb)),cell(f,b,cf+(df+(db+1))),cell(f,c,max(cf,cb)),cell(f,d,cf+(df+(db+1))),cell(f,e,max(cf,cb)),cell(f,f,cf+(cb+(df+(db+1))))]).

ctr_glue_matrix1(max_width_zigzag, [cell(s,s,0),cell(s,a,0),cell(s,b,0),cell(s,c,0),cell(s,d,0),cell(s,e,0),cell(s,f,0),cell(a,s,0),cell(a,a,0),cell(a,b,0),cell(a,c,df+(db+1)),cell(a,d,0),cell(a,e,df+(db+1)),cell(a,f,0),cell(b,s,0),cell(b,a,0),cell(b,b,df+(db+1)),cell(b,c,0),cell(b,d,df+(db+1)),cell(b,e,0),cell(b,f,df+(db+1)),cell(c,s,0),cell(c,a,df+(db+1)),cell(c,b,0),cell(c,c,df+(db+1)),cell(c,d,0),cell(c,e,df+(db+1)),cell(c,f,0),cell(d,s,0),cell(d,a,0),cell(d,b,df+(db+1)),cell(d,c,0),cell(d,d,0),cell(d,e,0),cell(d,f,df+(db+1)),cell(e,s,0),cell(e,a,df+(db+1)),cell(e,b,0),cell(e,c,df+(db+1)),cell(e,d,0),cell(e,e,df+(db+1)),cell(e,f,0),cell(f,s,0),cell(f,a,0),cell(f,b,df+(db+1)),cell(f,c,0),cell(f,d,df+(db+1)),cell(f,e,0),cell(f,f,df+(db+1))]).


max_width_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.726: Illustrating the MAX_WIDTH_ZIGZAG constraint of the Example slot
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Automaton Figures 4.727 and 4.728 respectively depict the automaton associated with the constraint
MAX_WIDTH_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← default
D ← 0
R← default
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C ← C + D + 1
D ← 0

}

<



C ← default
D ← 0
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C ← default
D ← 0
R← max(R,C)





<{
C ← C + D + 1
D ← 0

}

Figure 4.727: Automaton for the MAX_WIDTH_ZIGZAG constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default

is 0; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value
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= s
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<{
D ← D + 1
R← max(R,D + 1)

}

Figure 4.728: Simplified automaton for the MAX_WIDTH_ZIGZAG constraint obtained
by applying decoration Table 3.27 to the seed transducer of the ZIGZAG pattern where
default is 0; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the register D is reset to its initial value; Ri −Ri−1 ≥ 0
and −Ri +Ri−1 + 2 ≥ 0 are linear invariants.
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Table 4.115: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.22, for the MAX_WIDTH_ZIGZAG constraint defined as the composition of the
ZIGZAG pattern , the feature WIDTH , and the aggregator max ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.
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Table 4.116: Concrete glue matrix, derived from the parametrised glue matrix 3.22,
for the simplified automaton of the MAX_WIDTH_ZIGZAG constraint defined as the
composition of the ZIGZAG pattern , the feature WIDTH , and the aggregator max ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MAX_ZIGZAG

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MAX_ZIGZAG(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|
sv ≤ 3 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv+ 1
FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv+ 1 ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of ZIGZAG is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of ZIGZAG.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example Figure 4.729 provides an example where the MAX_ZIGZAG

([4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 3, 0, 0, 0, 6, 0, 0, 0, 7, 0, 0, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(max_zigzag,['20141203']).

ctr_origin(max_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(max_zigzag,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(max_zigzag,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES'),sv=<3#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv+1,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv+1#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(max_zigzag, []).

ctr_functional_dependency(max_zigzag, 2, [1,3]).

ctr_typical(max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(max_zigzag,[]).

ctr_eval(max_zigzag, [checker(max_zigzag_c),
    automaton(max_zigzag_a),
    automaton_with_signature(max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

max_zigzag_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        max_zigzag_c(VARS, Default, s, -1000000, -1000000, Fs, Es).

max_zigzag_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_zigzag_c([Xj|Xs], Default, b, C, A1000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, d, C, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,Xi)),
        max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_zigzag_c([Xj|Xs], Default, e, C, A1000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is max(D,Xi),
        max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, s, C, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        max_zigzag_c([Xj|Xs], Default, a, C, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, [Fj|Fs], [Ej|Es]).
max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is max(C,max(D,Xi)),
        max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(max_zigzag, max_zigzag_a, pair_signature(2,signature)).

max_zigzag_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        max_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

max_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, max, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,GT,b,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(a,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(b,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(b,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(b,LT,c,(Fi #= Ei #/\ Ei #= Ej -> [max(D, Xi), -1000000])),
        arc(c,GT,f,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, Xi)), -1000000])),
        arc(c,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(c,LT,a,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(d,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,LT,e,(Fi #= Default #/\ Ei #= Ej -> [C, max(D, Xi)])),
        arc(e,GT,f,(Fi #= Ei #/\ Ei #= Ej -> [max(D, Xi), -1000000])),
        arc(e,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(e,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, -1000000])),
        arc(f,GT,d,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(f,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, -1000000])),
        arc(f,LT,c,(Fi #= Default #/\ Ei #= Ej -> [max(C, max(D, Xi)), -1000000]))],
        [C,D], [-1000000,-1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.729: Illustrating the MAX_ZIGZAG constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_BUMP_ON_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint MIN_BUMP_ON_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> > < > >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 5 ∨ rv ≤ 2⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 2
DEFAULT < minv ∨ DEFAULT > maxv− 2

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
BUMP_ON_DECREASING_SEQUENCE is identified then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of BUMP_ON_DECREASING_SEQUENCE.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example Figure 4.730 provides an example where the MIN_BUMP_ON_DECREASING_SEQUENCE

([7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 5, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(min_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_bump_on_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_bump_on_decreasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<5#\/rv=<2#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-2,'DEFAULT'<minv#\/'DEFAULT'>maxv-2])).

ctr_pure_functional_dependency(min_bump_on_decreasing_sequence, []).

ctr_functional_dependency(min_bump_on_decreasing_sequence, 2, [1,3]).

ctr_typical(min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).




ctr_key_words(min_bump_on_decreasing_sequence,[]).

ctr_eval(min_bump_on_decreasing_sequence, [checker(min_bump_on_decreasing_sequence_c),
    automaton(min_bump_on_decreasing_sequence_a),
    automaton_with_signature(min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_bump_on_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_bump_on_decreasing_sequence_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_bump_on_decreasing_sequence, min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

min_bump_on_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_bump_on_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_bump_on_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,LT,u,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(u,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(u,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(u,GT,v,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(v,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(v,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(v,GT,t,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.730: Illustrating the MIN_BUMP_ON_DECREASING_SEQUENCE constraint
of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_DECREASING

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MIN_DECREASING(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of DECREASING is iden-
tified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the
feature value of the corresponding occurrence of DECREASING.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example Figure 4.731 provides an example where the MIN_DECREASING

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 2, 0, 0, 0, 0, 4, 0, 3, 1, 0, 0, 0, 4, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_decreasing,['20141203']).

ctr_origin(min_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(min_decreasing,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_decreasing,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_decreasing, []).

ctr_functional_dependency(min_decreasing, 2, [1,3]).

ctr_typical(min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(min_decreasing,[]).

ctr_eval(min_decreasing, [checker(min_decreasing_c),
    automaton(min_decreasing_a),
    automaton_with_signature(min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_decreasing_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_decreasing_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_decreasing_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is min(min(D,Xi),Xj),
        Ei=Default, !,
        min_decreasing_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_decreasing_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_decreasing, min_decreasing_a, pair_signature(2,signature)).

min_decreasing_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_decreasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_decreasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= min(min(D, Xi), Xj) #/\ Ei #= Default -> [C, 1000000])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



min_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.731: Illustrating the MIN_DECREASING constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MIN_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (> | =)∗ > |
>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of DECREASING_SEQUENCE.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example Figure 4.732 provides an example where the MIN_DECREASING_SEQUENCE

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 2, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 4, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_decreasing_sequence,['20141203']).

ctr_origin(min_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_decreasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_decreasing_sequence, []).

ctr_functional_dependency(min_decreasing_sequence, 2, [1,3]).

ctr_typical(min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(min_decreasing_sequence,[]).

ctr_eval(min_decreasing_sequence, [checker(min_decreasing_sequence_c),
    automaton(min_decreasing_sequence_a),
    automaton_with_signature(min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_decreasing_sequence_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(min(D,Xi),Xj),
        min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xj)),
        min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xj),
        min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_decreasing_sequence, min_decreasing_sequence_a, pair_signature(2,signature)).

min_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [min(min(D, Xi), Xj), 1000000])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xj)), 1000000])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xj)])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



min_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.732: Illustrating the MIN_DECREASING_SEQUENCE constraint of the Exam-
ple slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_DIP_ON_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint MIN_DIP_ON_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< < > < <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 5 ∨ rv ≤ 2⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 2
DEFAULT < minv ∨ DEFAULT > maxv− 2

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
DIP_ON_INCREASING_SEQUENCE is identified then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of DIP_ON_INCREASING_SEQUENCE.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example Figure 4.733 provides an example where the MIN_DIP_ON_INCREASING_SEQUENCE

([1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_dip_on_increasing_sequence,['20141203']).

ctr_origin(min_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_dip_on_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_dip_on_increasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<5#\/rv=<2#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-2,'DEFAULT'<minv#\/'DEFAULT'>maxv-2])).

ctr_pure_functional_dependency(min_dip_on_increasing_sequence, []).

ctr_functional_dependency(min_dip_on_increasing_sequence, 2, [1,3]).

ctr_typical(min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).




ctr_key_words(min_dip_on_increasing_sequence,[]).

ctr_eval(min_dip_on_increasing_sequence, [checker(min_dip_on_increasing_sequence_c),
    automaton(min_dip_on_increasing_sequence_a),
    automaton_with_signature(min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_dip_on_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_dip_on_increasing_sequence_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_dip_on_increasing_sequence, min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

min_dip_on_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_dip_on_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_dip_on_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,u,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(u,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(u,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(u,LT,v,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(v,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(v,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(v,LT,t,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.733: Illustrating the MIN_DIP_ON_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_GORGE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint MIN_GORGE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of GORGE is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of GORGE.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example Figure 4.734 provides an example where the MIN_GORGE

([1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 4, 0, 5, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_gorge,['20141203']).

ctr_origin(min_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(min_gorge,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_gorge,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_gorge, []).

ctr_functional_dependency(min_gorge, 2, [1,3]).

ctr_typical(min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(min_gorge,[]).

ctr_eval(min_gorge, [checker(min_gorge_c),
    automaton(min_gorge_a),
    automaton_with_signature(min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_gorge_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_gorge_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_gorge_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_gorge_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_gorge_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_gorge_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_gorge_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_gorge_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_gorge_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xi)),
        min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        min_gorge_c([Xj|Xs], Default, r, Default, 1000000, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_gorge_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_gorge_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
min_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        min_gorge_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_gorge, min_gorge_a, pair_signature(2,signature)).

min_gorge_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_gorge_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_gorge_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [min(D, Xi), 1000000])),
        arc(r,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xi)), 1000000])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(u,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(u,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(u,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



min_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



MIN_GORGE 1597

< > < = < = > > = < > > < > <

3

gorge 1

4

gorge 2

5
feature values
(MIN)

gorge 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

1

7

3

4 4

5 5

4

2 2

6

5

4

6

5

7

0 0 3 0 0 0 0 0 0 0 0 0 4 0 5 0 FEATURES

Figure 4.734: Illustrating the MIN_GORGE constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1600 MIN_HEIGHT_DECREASING_TERRACE

MIN_HEIGHT_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint MIN_HEIGHT_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all minimum values in each occurrence of the DECREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (2, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.735 provides an example where the MIN_HEIGHT_DECREASING_TERRACE

(2, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_height_decreasing_terrace,['20141203']).

ctr_origin(min_height_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(min_height_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_height_decreasing_terrace, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_height_decreasing_terrace, []).

ctr_functional_dependency(min_height_decreasing_terrace, 1, [2]).

ctr_typical(min_height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(min_height_decreasing_terrace,min_height_decreasing_terrace(2,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(min_height_decreasing_terrace,[]).

ctr_eval(min_height_decreasing_terrace, [checker(min_height_decreasing_terrace_c1),
    checker(min_height_decreasing_terrace_c),
    automaton(min_height_decreasing_terrace_a1),
    automaton(min_height_decreasing_terrace_a),
    automaton_with_signature(min_height_decreasing_terrace_a1_s),
    automaton_with_signature(min_height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_height_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_decreasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value).

min_height_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).
min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result).

min_height_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_decreasing_terrace_c1(VARS, Default, s, Default, Value).

min_height_decreasing_terrace_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).
min_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        min_height_decreasing_terrace_c1([Xj|Xs], Default, r, R, Result).
min_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        min_height_decreasing_terrace_c1([Xj|Xs], Default, r, R, Result).
min_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_height_decreasing_terrace_c1([Xj|Xs], Default, t, R, Result).
min_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        min_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).
min_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_height_decreasing_terrace_c1([Xj|Xs], Default, t, R, Result).
min_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_height_decreasing_terrace_c1([Xj|Xs], Default, r, A1000, Result).
min_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_height_decreasing_terrace, min_height_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(min_height_decreasing_terrace, min_height_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_height_decreasing_terrace, min_height_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_height_decreasing_terrace, min_height_decreasing_terrace_ao1, pair_signature(2,signature)).

min_height_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

min_height_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

min_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

min_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

min_height_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_height_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([min(R, Xi)])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

min_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([min(R, Xi)])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_height_decreasing_terrace_r(VALUE,Xs,SV):-
        min_height_decreasing_terrace_r(VALUE,Xs,SV,SV).

min_height_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_height_decreasing_terrace, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,min(df,min(db,xj))),cell(t,s,min(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(min_height_decreasing_terrace, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,sup),cell(r,t,xj),cell(t,s,sup),cell(t,r,xj),cell(t,t,xj)]).


min_height_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.735: Illustrating the MIN_HEIGHT_DECREASING_TERRACE constraint of the
Example slot
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Automaton Figures 4.736 and 4.737 respectively depict the automaton associated with the constraint
MIN_HEIGHT_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r= t

min(R,C)

≤

>

>

=
{D ← min(D, VARi)}

<

=
{D ← min(D, VARi)}

>{
D ← +∞
R← min(R,min(D, VARi))

}

<

{D
←

+∞
}

Figure 4.736: Automaton for the MIN_HEIGHT_DECREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is +∞

≤ s{R← default}

> r= t

R

≤

>

>
=

<

=

>
{R← min(R, VARi)}

<

Figure 4.737: Simplified automaton for the MIN_HEIGHT_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
DECREASING_TERRACE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C

t min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.117: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the MIN_HEIGHT_DECREASING_TERRACE constraint defined as the composition
of the DECREASING_TERRACE pattern , the feature MIN , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.

s r t

s +∞ +∞ +∞

r +∞ +∞ VARi+1
C

t +∞ VARi+1
C

VARi+1
C

Table 4.118: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the simplified automaton of the MIN_HEIGHT_DECREASING_TERRACE constraint
defined as the composition of the DECREASING_TERRACE pattern , the feature MIN ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_HEIGHT_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint MIN_HEIGHT_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all minimum values in each occurrence of the INCREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (3, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.738 provides an example where the MIN_HEIGHT_INCREASING_TERRACE

(3, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_height_increasing_terrace,['20141203']).

ctr_origin(min_height_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(min_height_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_height_increasing_terrace, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_height_increasing_terrace, []).

ctr_functional_dependency(min_height_increasing_terrace, 1, [2]).

ctr_typical(min_height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(min_height_increasing_terrace,min_height_increasing_terrace(3,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(min_height_increasing_terrace,[]).

ctr_eval(min_height_increasing_terrace, [checker(min_height_increasing_terrace_c1),
    checker(min_height_increasing_terrace_c),
    automaton(min_height_increasing_terrace_a1),
    automaton(min_height_increasing_terrace_a),
    automaton_with_signature(min_height_increasing_terrace_a1_s),
    automaton_with_signature(min_height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_height_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_increasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value).

min_height_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).
min_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result).

min_height_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_increasing_terrace_c1(VARS, Default, s, Default, Value).

min_height_increasing_terrace_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_height_increasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).
min_height_increasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        min_height_increasing_terrace_c1([Xj|Xs], Default, r, R, Result).
min_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        min_height_increasing_terrace_c1([Xj|Xs], Default, r, R, Result).
min_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_height_increasing_terrace_c1([Xj|Xs], Default, t, R, Result).
min_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        min_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).
min_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_height_increasing_terrace_c1([Xj|Xs], Default, t, R, Result).
min_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_height_increasing_terrace_c1([Xj|Xs], Default, r, A1000, Result).
min_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_height_increasing_terrace, min_height_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(min_height_increasing_terrace, min_height_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_height_increasing_terrace, min_height_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_height_increasing_terrace, min_height_increasing_terrace_ao1, pair_signature(2,signature)).

min_height_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_increasing_terrace_a(Flag,Value,VARIABLES,Default).

min_height_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

min_height_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

min_height_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

min_height_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_height_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([min(R, Xi)])),
        arc(t,GT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

min_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([min(R, Xi)])),
        arc(t,GT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_height_increasing_terrace_r(VALUE,Xs,SV):-
        min_height_increasing_terrace_r(VALUE,Xs,SV,SV).

min_height_increasing_terrace_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_height_increasing_terrace, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,min(df,min(db,xj))),cell(t,s,min(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(min_height_increasing_terrace, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,sup),cell(r,t,xj),cell(t,s,sup),cell(t,r,xj),cell(t,t,xj)]).


min_height_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.738: Illustrating the MIN_HEIGHT_INCREASING_TERRACE constraint of the
Example slot
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Automaton Figures 4.739 and 4.740 respectively depict the automaton associated with the constraint
MIN_HEIGHT_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r= t

min(R,C)

≥

<

<

=
{D ← min(D, VARi)}

>

=
{D ← min(D, VARi)}

<{
D ← +∞
R← min(R,min(D, VARi))

}

>

{D
←

+∞
}

Figure 4.739: Automaton for the MIN_HEIGHT_INCREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is +∞

≥ s{R← default}

< r= t

R

≥

<

<
=

>

=

<
{R← min(R, VARi)}

>

Figure 4.740: Simplified automaton for the MIN_HEIGHT_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
INCREASING_TERRACE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C

t min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.119: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the MIN_HEIGHT_INCREASING_TERRACE constraint defined as the composition
of the INCREASING_TERRACE pattern , the feature MIN , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.

s r t

s +∞ +∞ +∞

r +∞ +∞ VARi+1
C

t +∞ VARi+1
C

VARi+1
C

Table 4.120: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the simplified automaton of the MIN_HEIGHT_INCREASING_TERRACE constraint
defined as the composition of the INCREASING_TERRACE pattern , the feature MIN ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_HEIGHT_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint MIN_HEIGHT_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the PLAIN pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value +∞.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example (3, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.741 provides an example where the MIN_HEIGHT_PLAIN

(3, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_height_plain,['20141203']).

ctr_origin(min_height_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(min_height_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_height_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_height_plain, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_height_plain, []).

ctr_functional_dependency(min_height_plain, 1, [2]).

ctr_typical(min_height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_height_plain,min_height_plain(3,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(min_height_plain,[]).

ctr_eval(min_height_plain, [checker(min_height_plain_c1),
    checker(min_height_plain_c),
    automaton(min_height_plain_a1),
    automaton(min_height_plain_a),
    automaton_with_signature(min_height_plain_a1_s),
    automaton_with_signature(min_height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_height_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_plain_c(VARS, Default, s, Default, 1000000, Default, Value).

min_height_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_height_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
min_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result).
min_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

min_height_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_plain_c1(VARS, Default, s, Default, Value).

min_height_plain_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_height_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_height_plain_c1([Xj|Xs], Default, s, R, Result).
min_height_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        min_height_plain_c1([Xj|Xs], Default, r, R, Result).
min_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        min_height_plain_c1([Xj|Xs], Default, r, R, Result).
min_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_height_plain_c1([Xj|Xs], Default, t, R, Result).
min_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_height_plain_c1([Xj|Xs], Default, s, A1000, Result).
min_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_height_plain_c1([Xj|Xs], Default, r, R, Result).
min_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_height_plain_c1([Xj|Xs], Default, t, R, Result).
min_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_height_plain_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_height_plain, min_height_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(min_height_plain, min_height_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_height_plain, min_height_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_height_plain, min_height_plain_ao1, pair_signature(2,signature)).

min_height_plain_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_plain_a(Flag,Value,VARIABLES,Default).

min_height_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

min_height_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,s,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_plain_ao(Flag,Value,VARIABLES,Default,Options).

min_height_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,s,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_plain_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_plain_a1(Flag,Value,VARIABLES,Default).

min_height_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_height_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([min(R, Xi)])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([min(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_height_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_plain_ao1(Flag,Value,VARIABLES,Default,Options).

min_height_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([min(R, Xi)])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([min(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_height_plain_r(VALUE,Xs,SV):-
        min_height_plain_r(VALUE,Xs,SV,SV).

min_height_plain_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_height_plain, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(df,min(db,xj))),cell(r,t,min(df,min(db,xj))),cell(t,s,min(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(min_height_plain, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,xj),cell(r,t,xj),cell(t,s,sup),cell(t,r,xj),cell(t,t,xj)]).


min_height_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.741: Illustrating the MIN_HEIGHT_PLAIN constraint of the Example slot
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Automaton Figures 4.742 and 4.743 respectively depict the automaton associated with the constraint
MIN_HEIGHT_PLAIN and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r= t

min(R,C) ≤

>

>

=
{D ← min(D, VARi)}

<{
D ← +∞
R← min(R,min(D, VARi))

}

>
{D ← +∞}

=
{D ← min(D, VARi)}

<

{ D
←

+∞

R
←

m
in
(R

,m
in
(D

, V
ARi

))

}

Figure 4.742: Automaton for the MIN_HEIGHT_PLAIN constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is +∞

≤ s {R← default}

> r= t

R ≤

>

>

=

<
{R← min(R, VARi)}

>
=

<

{R
←

m
in
(R

, V
ARi

)}

Figure 4.743: Simplified automaton for the MIN_HEIGHT_PLAIN constraint obtained
by applying decoration Table 3.39 to the seed transducer of the PLAIN pattern where
default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

t min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.121: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the MIN_HEIGHT_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature MIN , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞ VARi+1
C

VARi+1
C

t +∞ VARi+1
C

VARi+1
C

Table 4.122: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the MIN_HEIGHT_PLAIN constraint defined as the compo-
sition of the PLAIN pattern , the feature MIN , and the aggregator min ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_HEIGHT_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint MIN_HEIGHT_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all minimum values in each occurrence of the PLATEAU pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value +∞.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example (3, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.744 provides an example where the MIN_HEIGHT_PLATEAU

(3, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_height_plateau,['20141203']).

ctr_origin(min_height_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(min_height_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_height_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_height_plateau, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_height_plateau, []).

ctr_functional_dependency(min_height_plateau, 1, [2]).

ctr_typical(min_height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_height_plateau,min_height_plateau(3,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(min_height_plateau,[]).

ctr_eval(min_height_plateau, [checker(min_height_plateau_c1),
    checker(min_height_plateau_c),
    automaton(min_height_plateau_a1),
    automaton(min_height_plateau_a),
    automaton_with_signature(min_height_plateau_a1_s),
    automaton_with_signature(min_height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_height_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_plateau_c(VARS, Default, s, Default, 1000000, Default, Value).

min_height_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_height_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
min_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result).
min_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

min_height_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_plateau_c1(VARS, Default, s, Default, Value).

min_height_plateau_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_height_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_height_plateau_c1([Xj|Xs], Default, s, R, Result).
min_height_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        min_height_plateau_c1([Xj|Xs], Default, r, R, Result).
min_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        min_height_plateau_c1([Xj|Xs], Default, r, R, Result).
min_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_height_plateau_c1([Xj|Xs], Default, t, R, Result).
min_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_height_plateau_c1([Xj|Xs], Default, s, A1000, Result).
min_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_height_plateau_c1([Xj|Xs], Default, r, R, Result).
min_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_height_plateau_c1([Xj|Xs], Default, t, R, Result).
min_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_height_plateau_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_height_plateau, min_height_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(min_height_plateau, min_height_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_height_plateau, min_height_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_height_plateau, min_height_plateau_ao1, pair_signature(2,signature)).

min_height_plateau_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_plateau_a(Flag,Value,VARIABLES,Default).

min_height_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

min_height_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,s,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_plateau_ao(Flag,Value,VARIABLES,Default,Options).

min_height_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,s,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_plateau_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_plateau_a1(Flag,Value,VARIABLES,Default).

min_height_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_height_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([min(R, Xi)])),
        arc(t,LT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,s,([min(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_height_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

min_height_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([min(R, Xi)])),
        arc(t,LT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,s,([min(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_height_plateau_r(VALUE,Xs,SV):-
        min_height_plateau_r(VALUE,Xs,SV,SV).

min_height_plateau_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_height_plateau, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(df,min(db,xj))),cell(r,t,min(df,min(db,xj))),cell(t,s,min(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(min_height_plateau, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,xj),cell(r,t,xj),cell(t,s,sup),cell(t,r,xj),cell(t,t,xj)]).


min_height_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.744: Illustrating the MIN_HEIGHT_PLATEAU constraint of the Example slot



1614 MIN_HEIGHT_PLATEAU

Automaton Figures 4.745 and 4.746 respectively depict the automaton associated with the constraint
MIN_HEIGHT_PLATEAU and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r= t

min(R,C) ≥

<

<

=
{D ← min(D, VARi)}

>{
D ← +∞
R← min(R,min(D, VARi))

}

<
{D ← +∞}
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{D ← min(D, VARi)}

>

{ D
←
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R
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Figure 4.745: Automaton for the MIN_HEIGHT_PLATEAU constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the PLATEAU pattern where
default is +∞
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{R← min(R, VARi)}
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=
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{R
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m
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Figure 4.746: Simplified automaton for the MIN_HEIGHT_PLATEAU constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the PLATEAU pattern
where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

t min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.123: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.13, for the MIN_HEIGHT_PLATEAU constraint defined as the composition of the
PLATEAU pattern , the feature MIN , and the aggregator min ; cells of the glue matrix

are coloured with the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞ VARi+1
C

VARi+1
C

t +∞ VARi+1
C

VARi+1
C

Table 4.124: Concrete glue matrix, derived from the parametrised glue matrix 3.13, for
the simplified automaton of the MIN_HEIGHT_PLATEAU constraint defined as the com-
position of the PLATEAU pattern , the feature MIN , and the aggregator min ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_HEIGHT_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint MIN_HEIGHT_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the PROPER_PLAIN

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value +∞.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example (3, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.747 provides an example where the MIN_HEIGHT_PROPER_PLAIN

(3, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_height_proper_plain,['20141203']).

ctr_origin(min_height_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(min_height_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_height_proper_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_height_proper_plain, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_height_proper_plain, []).

ctr_functional_dependency(min_height_proper_plain, 1, [2]).

ctr_typical(min_height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_height_proper_plain,min_height_proper_plain(3,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(min_height_proper_plain,[]).

ctr_eval(min_height_proper_plain, [checker(min_height_proper_plain_c1),
    checker(min_height_proper_plain_c),
    automaton(min_height_proper_plain_a1),
    automaton(min_height_proper_plain_a),
    automaton_with_signature(min_height_proper_plain_a1_s),
    automaton_with_signature(min_height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_height_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_proper_plain_c(VARS, Default, s, Default, 1000000, Default, Value).

min_height_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result).
min_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

min_height_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_proper_plain_c1(VARS, Default, s, Default, Value).

min_height_proper_plain_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_height_proper_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_height_proper_plain_c1([Xj|Xs], Default, s, R, Result).
min_height_proper_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        min_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
min_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        min_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
min_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_height_proper_plain_c1([Xj|Xs], Default, t, R, Result).
min_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        min_height_proper_plain_c1([Xj|Xs], Default, s, R, Result).
min_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_height_proper_plain_c1([Xj|Xs], Default, t, R, Result).
min_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
min_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_height_proper_plain_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_height_proper_plain, min_height_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(min_height_proper_plain, min_height_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_height_proper_plain, min_height_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_height_proper_plain, min_height_proper_plain_ao1, pair_signature(2,signature)).

min_height_proper_plain_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_proper_plain_a(Flag,Value,VARIABLES,Default).

min_height_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

min_height_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,LT,s,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

min_height_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,LT,s,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_proper_plain_a1(Flag,Value,VARIABLES,Default).

min_height_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_height_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R])),
        arc(t,LT,s,([min(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_height_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

min_height_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R])),
        arc(t,LT,s,([min(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_height_proper_plain_r(VALUE,Xs,SV):-
        min_height_proper_plain_r(VALUE,Xs,SV,SV).

min_height_proper_plain_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_height_proper_plain, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,min(df,min(db,xj))),cell(t,s,min(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(min_height_proper_plain, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,sup),cell(r,t,xj),cell(t,s,sup),cell(t,r,xj),cell(t,t,xj)]).


min_height_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.747: Illustrating the MIN_HEIGHT_PROPER_PLAIN constraint of the Exam-
ple slot
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Automaton Figures 4.748 and 4.749 respectively depict the automaton associated with the constraint
MIN_HEIGHT_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r= t
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>
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Figure 4.748: Automaton for the MIN_HEIGHT_PROPER_PLAIN constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is +∞
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Figure 4.749: Simplified automaton for the MIN_HEIGHT_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
PROPER_PLAIN pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C

t min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.125: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the MIN_HEIGHT_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature MIN , and the aggregator min ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞ +∞ VARi+1
C

t +∞ VARi+1
C

VARi+1
C

Table 4.126: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the MIN_HEIGHT_PROPER_PLAIN constraint de-
fined as the composition of the PROPER_PLAIN pattern , the feature MIN , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_HEIGHT_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint MIN_HEIGHT_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all minimum values in each occurrence of the
PROPER_PLATEAU pattern in the time-series given by the VARIABLES collection. If
the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example (3, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.750 provides an example where the MIN_HEIGHT_PROPER_PLATEAU

(3, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_height_proper_plateau,['20141203']).

ctr_origin(min_height_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(min_height_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_height_proper_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_height_proper_plateau, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_height_proper_plateau, []).

ctr_functional_dependency(min_height_proper_plateau, 1, [2]).

ctr_typical(min_height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_height_proper_plateau,min_height_proper_plateau(3,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(min_height_proper_plateau,[]).

ctr_eval(min_height_proper_plateau, [checker(min_height_proper_plateau_c1),
    checker(min_height_proper_plateau_c),
    automaton(min_height_proper_plateau_a1),
    automaton(min_height_proper_plateau_a),
    automaton_with_signature(min_height_proper_plateau_a1_s),
    automaton_with_signature(min_height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_height_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_proper_plateau_c(VARS, Default, s, Default, 1000000, Default, Value).

min_height_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result).
min_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

min_height_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_proper_plateau_c1(VARS, Default, s, Default, Value).

min_height_proper_plateau_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_height_proper_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_height_proper_plateau_c1([Xj|Xs], Default, s, R, Result).
min_height_proper_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        min_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
min_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        min_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
min_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_height_proper_plateau_c1([Xj|Xs], Default, t, R, Result).
min_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        min_height_proper_plateau_c1([Xj|Xs], Default, s, R, Result).
min_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_height_proper_plateau_c1([Xj|Xs], Default, t, R, Result).
min_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
min_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_height_proper_plateau_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_height_proper_plateau, min_height_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(min_height_proper_plateau, min_height_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_height_proper_plateau, min_height_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_height_proper_plateau, min_height_proper_plateau_ao1, pair_signature(2,signature)).

min_height_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_proper_plateau_a(Flag,Value,VARIABLES,Default).

min_height_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

min_height_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,GT,s,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

min_height_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,GT,s,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_proper_plateau_a1(Flag,Value,VARIABLES,Default).

min_height_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_height_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R])),
        arc(t,GT,s,([min(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_height_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

min_height_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R])),
        arc(t,GT,s,([min(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_height_proper_plateau_r(VALUE,Xs,SV):-
        min_height_proper_plateau_r(VALUE,Xs,SV,SV).

min_height_proper_plateau_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_height_proper_plateau, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,min(df,min(db,xj))),cell(t,s,min(cf,cb)),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(min_height_proper_plateau, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,sup),cell(r,t,xj),cell(t,s,sup),cell(t,r,xj),cell(t,t,xj)]).


min_height_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.750: Illustrating the MIN_HEIGHT_PROPER_PLATEAU constraint of the Ex-
ample slot
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Automaton Figures 4.751 and 4.752 respectively depict the automaton associated with the constraint
MIN_HEIGHT_PROPER_PLATEAU and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r= t

min(R,C) ≥

<

<

=
{D ← min(D, VARi)}

>

=
{D ← min(D, VARi)} <

{D ← +∞}

>

{ D
←

+∞

R
←

m
in
(R

,m
in
(D

, V
ARi

))

}

Figure 4.751: Automaton for the MIN_HEIGHT_PROPER_PLATEAU constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
PROPER_PLATEAU pattern where default is +∞

≥ s {R← default}
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Figure 4.752: Simplified automaton for the MIN_HEIGHT_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
PROPER_PLATEAU pattern where default is +∞;−Ri+Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C

t min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.127: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the MIN_HEIGHT_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature MIN , and the aggregator min ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞ +∞ VARi+1
C

t +∞ VARi+1
C

VARi+1
C

Table 4.128: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the simplified automaton of the MIN_HEIGHT_PROPER_PLATEAU constraint de-
fined as the composition of the PROPER_PLATEAU pattern , the feature MIN , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_HEIGHT_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint MIN_HEIGHT_STEADY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the STEADY pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value +∞.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example (1, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.753 provides an example where the MIN_HEIGHT_STEADY

(1, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_height_steady,['20141203']).

ctr_origin(min_height_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(min_height_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_height_steady,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_height_steady, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_height_steady, []).

ctr_functional_dependency(min_height_steady, 1, [2]).

ctr_typical(min_height_steady,[size('VARIABLES')>1]).


ctr_example(min_height_steady,min_height_steady(1,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(min_height_steady,[]).

ctr_eval(min_height_steady, [checker(min_height_steady_c1),
    checker(min_height_steady_c),
    automaton(min_height_steady_a1),
    automaton(min_height_steady_a),
    automaton_with_signature(min_height_steady_a1_s),
    automaton_with_signature(min_height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_height_steady_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_steady_c(VARS, Default, s, Default, 1000000, Default, Value).

min_height_steady_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        min_height_steady_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        min_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

min_height_steady_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_steady_c1(VARS, Default, s, Default, Value).

min_height_steady_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_height_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        min_height_steady_c1([Xj|Xs], Default, s, R, Result).
min_height_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,Xi),
        min_height_steady_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_height_steady, min_height_steady_a, pair_signature(2,signature)).

ctr_automaton_signature(min_height_steady, min_height_steady_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_height_steady, min_height_steady_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_height_steady, min_height_steady_ao1, pair_signature(2,signature)).

min_height_steady_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_steady_a(Flag,Value,VARIABLES,Default).

min_height_steady_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_steady_a_s(Flag,Value,VARIABLES,Default,Signature).

min_height_steady_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 1000000, min(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_steady_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_steady_ao(Flag,Value,VARIABLES,Default,Options).

min_height_steady_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 1000000, min(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_steady_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_steady_a1(Flag,Value,VARIABLES,Default).

min_height_steady_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_steady_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_height_steady_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([min(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_height_steady_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_steady_ao1(Flag,Value,VARIABLES,Default,Options).

min_height_steady_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([min(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_height_steady_r(VALUE,Xs,SV):-
        min_height_steady_r(VALUE,Xs,SV,SV).

min_height_steady_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        SV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_height_steady, [cell(s,s,min(cf,cb))]).

ctr_glue_matrix1(min_height_steady, [cell(s,s,sup)]).


min_height_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.753: Illustrating the MIN_HEIGHT_STEADY constraint of the Example slot
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Automaton Figures 4.754 and 4.755 respectively depict the automaton associated with the constraint
MIN_HEIGHT_STEADY and its simplified form.

R s





C ← default
D ← +∞
R← default





min(R,C)

≷
={

D ← +∞
R← min(R,min(min(D, VARi), VARi+1))

}

Figure 4.754: Automaton for the MIN_HEIGHT_STEADY constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the STEADY pattern where default

is +∞

R s

{R← default}

R

≷=
{R← min(R, VARi)}

Figure 4.755: Simplified automaton for the MIN_HEIGHT_STEADY constraint obtained
by applying decoration Table 3.39 to the seed transducer of the STEADY pattern where
default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s

s min(
−→
C ,
←−
C )

Table 4.129: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.16, for the MIN_HEIGHT_STEADY constraint defined as the composition of the
STEADY pattern , the feature MIN , and the aggregator min ; cells of the glue matrix

are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s +∞

Table 4.130: Concrete glue matrix, derived from the parametrised glue matrix 3.16,
for the simplified automaton of the MIN_HEIGHT_STEADY constraint defined as the
composition of the STEADY pattern , the feature MIN , and the aggregator min ; cells
of the glue matrix are coloured with the colour of the constituent to which they are
related.
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MIN_HEIGHT_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint MIN_HEIGHT_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the
STEADY_SEQUENCE pattern in the time-series given by the VARIABLES collection. If
the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example (1, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.756 provides an example where the MIN_HEIGHT_STEADY_SEQUENCE

(1, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_height_steady_sequence,['20141203']).

ctr_origin(min_height_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(min_height_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_height_steady_sequence,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_height_steady_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_height_steady_sequence, []).

ctr_functional_dependency(min_height_steady_sequence, 1, [2]).

ctr_typical(min_height_steady_sequence,[size('VARIABLES')>1]).


ctr_example(min_height_steady_sequence,min_height_steady_sequence(1,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(min_height_steady_sequence,[]).

ctr_eval(min_height_steady_sequence, [checker(min_height_steady_sequence_c1),
    checker(min_height_steady_sequence_c),
    automaton(min_height_steady_sequence_a1),
    automaton(min_height_steady_sequence_a),
    automaton_with_signature(min_height_steady_sequence_a1_s),
    automaton_with_signature(min_height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_height_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_steady_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

min_height_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        min_height_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        min_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
min_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is min(R,C),
        min_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
min_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(C,min(D,Xj)),
        min_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).

min_height_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_height_steady_sequence_c1(VARS, Default, s, Default, Value).

min_height_steady_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_height_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        min_height_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
min_height_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,Xi),
        min_height_steady_sequence_c1([Xj|Xs], Default, r, A1000, Result).
min_height_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=\=Xj, !,
        min_height_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
min_height_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_height_steady_sequence_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(min_height_steady_sequence, min_height_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_height_steady_sequence, min_height_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_height_steady_sequence, min_height_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_height_steady_sequence, min_height_steady_sequence_ao1, pair_signature(2,signature)).

min_height_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_steady_sequence_a(Flag,Value,VARIABLES,Default).

min_height_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_height_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, min(R, C)])),
        arc(r,GT,s,([Default, 1000000, min(R, C)])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_height_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, min(R, C)])),
        arc(r,GT,s,([Default, 1000000, min(R, C)])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_height_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_height_steady_sequence_a1(Flag,Value,VARIABLES,Default).

min_height_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_height_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_height_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([min(R, Xi)])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_height_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_height_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_height_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_height_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_height_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([min(R, Xi)])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_height_steady_sequence_r(VALUE,Xs,SV):-
        min_height_steady_sequence_r(VALUE,Xs,SV,SV).

min_height_steady_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        SV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_height_steady_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(min_height_steady_sequence, [cell(s,s,sup),cell(s,r,sup),cell(r,s,sup),cell(r,r,sup)]).


min_height_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.756: Illustrating the MIN_HEIGHT_STEADY_SEQUENCE constraint of the Ex-
ample slot
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Automaton Figures 4.757 and 4.758 respectively depict the automaton associated with the constraint
MIN_HEIGHT_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← +∞
R← default





= r
m
in
(R

,
C
)

≷

={
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≷




C ← default
D ← +∞
R← min(R,C)





={
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.757: Automaton for the MIN_HEIGHT_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
STEADY_SEQUENCE pattern where default is +∞

≷ s

{R← default}

= r

R

≷

=
{R← min(R, VARi)}≷

=

Figure 4.758: Simplified automaton for the MIN_HEIGHT_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
STEADY_SEQUENCE pattern where default is +∞; −Ri+Ri−1 ≥ 0 is a linear invari-
ant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.131: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the MIN_HEIGHT_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature MIN , and the aggregator min ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r

s +∞ +∞

r +∞ +∞
M

Table 4.132: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the simplified automaton of the MIN_HEIGHT_STEADY_SEQUENCE constraint defined
as the composition of the STEADY_SEQUENCE pattern , the feature MIN , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_INCREASING

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MIN_INCREASING(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of INCREASING is iden-
tified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the
feature value of the corresponding occurrence of INCREASING.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example Figure 4.759 provides an example where the MIN_INCREASING

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 3, 0, 0, 0, 0, 1, 0, 3, 4, 0, 0, 0, 1, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_increasing,['20141203']).

ctr_origin(min_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(min_increasing,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_increasing,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_increasing, []).

ctr_functional_dependency(min_increasing, 2, [1,3]).

ctr_typical(min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(min_increasing,[]).

ctr_eval(min_increasing, [checker(min_increasing_c),
    automaton(min_increasing_a),
    automaton_with_signature(min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_increasing_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_increasing_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_increasing_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_increasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        min_increasing_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_increasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is min(min(D,Xi),Xj),
        Ei=Default, !,
        min_increasing_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_increasing, min_increasing_a, pair_signature(2,signature)).

min_increasing_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_increasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_increasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,s,(Fi #= min(min(D, Xi), Xj) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



min_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.759: Illustrating the MIN_INCREASING constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1636 MIN_INCREASING_SEQUENCE

MIN_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MIN_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ < |
<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INCREASING_SEQUENCE.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example Figure 4.760 provides an example where the MIN_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 3, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_increasing_sequence,['20141203']).

ctr_origin(min_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(min_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_increasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_increasing_sequence, []).

ctr_functional_dependency(min_increasing_sequence, 2, [1,3]).

ctr_typical(min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(min_increasing_sequence,[]).

ctr_eval(min_increasing_sequence, [checker(min_increasing_sequence_c),
    automaton(min_increasing_sequence_a),
    automaton_with_signature(min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_increasing_sequence_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        min_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(min(D,Xi),Xj),
        min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, [Fj|Fs], [Ej|Es]).
min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xj),
        min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xj)),
        min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_increasing_sequence, min_increasing_sequence_a, pair_signature(2,signature)).

min_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [min(min(D, Xi), Xj), 1000000])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xj)])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xj)), 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



min_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.760: Illustrating the MIN_INCREASING_SEQUENCE constraint of the Exam-
ple slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_INFLEXION

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MIN_INFLEXION(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv

DEFAULT < minv ∨ DEFAULT > maxv
where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of INFLEXION is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INFLEXION.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example Figure 4.761 provides an example where the MIN_INFLEXION

([1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 2, 0, 0, 3, 5, 2, 5, 1, 5, 0, 3, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_inflexion,['20141203']).

ctr_origin(min_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(min_inflexion,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_inflexion,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv,'DEFAULT'<minv#\/'DEFAULT'>maxv])).

ctr_pure_functional_dependency(min_inflexion, []).

ctr_functional_dependency(min_inflexion, 2, [1,3]).

ctr_typical(min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(min_inflexion,[]).

ctr_eval(min_inflexion, [checker(min_inflexion_c),
    automaton(min_inflexion_a),
    automaton_with_signature(min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_inflexion_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_inflexion_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_inflexion_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        min_inflexion_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_inflexion_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        min_inflexion_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        min_inflexion_c([Xj|Xs], Default, t, C, 1000000, [Fj|Fs], [Ej|Es]).
min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_inflexion_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_inflexion_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is min(D,Xi),
        Ei=Default, !,
        min_inflexion_c([Xj|Xs], Default, r, C, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_inflexion, min_inflexion_a, pair_signature(2,signature)).

min_inflexion_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,LT,r,(Fi #= min(D, Xi) #/\ Ei #= Default -> [C, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.761: Illustrating the MIN_INFLEXION constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_MAX_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint MIN_MAX_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv+ 2¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

0 + 2

VALUE ≥ 2

Purpose

VALUE is the minimum of all maximum values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example (5, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.762 provides an example where the MIN_MAX_BUMP_ON_DECREASING_SEQUENCE

(5, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(min_max_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_max_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_max_bump_on_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv+2,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_bump_on_decreasing_sequence, []).

ctr_functional_dependency(min_max_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(min_max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(min_max_bump_on_decreasing_sequence,min_max_bump_on_decreasing_sequence(5,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(min_max_bump_on_decreasing_sequence,[]).

ctr_eval(min_max_bump_on_decreasing_sequence, [checker(min_max_bump_on_decreasing_sequence_c1),
    checker(min_max_bump_on_decreasing_sequence_c),
    automaton(min_max_bump_on_decreasing_sequence_a1),
    automaton(min_max_bump_on_decreasing_sequence_a),
    automaton_with_signature(min_max_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(min_max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_bump_on_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,max(D,Xi)),
        min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).

min_max_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_bump_on_decreasing_sequence_c1(VARS, Default, s, -1000000, Default, Value).

min_max_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, Xi, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, Xi, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,max(D,Xi)),
        min_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, A1000, Result).

ctr_automaton_signature(min_max_bump_on_decreasing_sequence, min_max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_bump_on_decreasing_sequence, min_max_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_bump_on_decreasing_sequence, min_max_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_bump_on_decreasing_sequence, min_max_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

min_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, max(D, Xi), R])),
        arc(u,LT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,GT,v,([C, max(D, Xi), R])),
        arc(v,LT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,GT,t,([C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, max(D, Xi), R])),
        arc(u,LT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,GT,v,([C, max(D, Xi), R])),
        arc(v,LT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,GT,t,([C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([Xi, R])),
        arc(u,LT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,GT,v,([Xi, R])),
        arc(v,LT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,GT,t,([D, min(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([Xi, R])),
        arc(u,LT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,GT,v,([Xi, R])),
        arc(v,LT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,GT,t,([D, min(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        min_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=MINV+2,
        VALUE#=1000000#\/VALUE#=<MAXV.




min_max_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.762: Illustrating the MIN_MAX_BUMP_ON_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.763 and 4.764 respectively depict the automaton associated with the constraint
MIN_MAX_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.763: Automaton for the MIN_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.764: Simplified automaton for the MIN_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.28 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is +∞;−Ri+Ri−1 ≥ 0
is a linear invariant.
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MIN_MAX_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MIN_MAX_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the DECREASING

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value +∞.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (3, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.765 provides an example where the MIN_MAX_DECREASING

(3, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_decreasing,['20141203']).

ctr_origin(min_max_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(min_max_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_max_decreasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_decreasing, []).

ctr_functional_dependency(min_max_decreasing, 1, [2]).

ctr_typical(min_max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_max_decreasing,min_max_decreasing(3,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_max_decreasing,[]).

ctr_eval(min_max_decreasing, [checker(min_max_decreasing_c1),
    checker(min_max_decreasing_c),
    automaton(min_max_decreasing_a1),
    automaton(min_max_decreasing_a),
    automaton_with_signature(min_max_decreasing_a1_s),
    automaton_with_signature(min_max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_decreasing_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,max(max(D,Xi),Xj)),
        min_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result).
min_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_max_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

min_max_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_decreasing_c1(VARS, Default, s, Default, Value).

min_max_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_max_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_max_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
min_max_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_max_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_max_decreasing, min_max_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_decreasing, min_max_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_decreasing, min_max_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_decreasing, min_max_decreasing_ao1, pair_signature(2,signature)).

min_max_decreasing_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_decreasing_a(Flag,Value,VARIABLES,Default).

min_max_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, -1000000, min(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

min_max_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, -1000000, min(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_decreasing_a1(Flag,Value,VARIABLES,Default).

min_max_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_max_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_max_decreasing_r(VALUE,Xs,SV):-
        min_max_decreasing_r(VALUE,Xs,SV,SV).

min_max_decreasing_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_decreasing, [cell(s,s,min(cf,cb))]).

ctr_glue_matrix1(min_max_decreasing, [cell(s,s,sup)]).


min_max_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.765: Illustrating the MIN_MAX_DECREASING constraint of the Example slot
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Automaton Figures 4.766 and 4.767 respectively depict the automaton associated with the constraint
MIN_MAX_DECREASING and its simplified form.

R s





C ← default
D ← −∞
R← default





min(R,C)

>{
D ← −∞
R← min(R,max(max(D, VARi), VARi+1))

}
≤

Figure 4.766: Automaton for the MIN_MAX_DECREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the DECREASING pattern where
default is +∞

R s

{R← default}

R

>
{R← min(R, VARi)} ≤

Figure 4.767: Simplified automaton for the MIN_MAX_DECREASING constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the DECREASING
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s

s min(
−→
C ,
←−
C )

Table 4.133: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the MIN_MAX_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature MAX , and the aggregator min ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s +∞

Table 4.134: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.4, for the simplified automaton of the MIN_MAX_DECREASING constraint de-
fined as the composition of the DECREASING pattern , the feature MAX , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_MAX_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MIN_MAX_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (4, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.768 provides an example where the MIN_MAX_DECREASING_SEQUENCE

(4, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_decreasing_sequence,['20141203']).

ctr_origin(min_max_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_max_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_max_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_decreasing_sequence, []).

ctr_functional_dependency(min_max_decreasing_sequence, 1, [2]).

ctr_typical(min_max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_max_decreasing_sequence,min_max_decreasing_sequence(4,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_max_decreasing_sequence,[]).

ctr_eval(min_max_decreasing_sequence, [checker(min_max_decreasing_sequence_c1),
    checker(min_max_decreasing_sequence_c),
    automaton(min_max_decreasing_sequence_a1),
    automaton(min_max_decreasing_sequence_a),
    automaton_with_signature(min_max_decreasing_sequence_a1_s),
    automaton_with_signature(min_max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        min_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        min_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        min_max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).

min_max_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_decreasing_sequence_c1(VARS, Default, s, Default, Value).

min_max_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_max_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
min_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_max_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
min_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_max_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
min_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_max_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
min_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_max_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_max_decreasing_sequence, min_max_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_decreasing_sequence, min_max_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_decreasing_sequence, min_max_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_decreasing_sequence, min_max_decreasing_sequence_ao1, pair_signature(2,signature)).

min_max_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_max_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,s,([Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,s,([Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_max_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_max_decreasing_sequence_r(VALUE,Xs,SV):-
        min_max_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_max_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,t,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,t,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(min_max_decreasing_sequence, [cell(s,s,sup),cell(s,t,cb),cell(t,s,sup),cell(t,t,sup)]).


min_max_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



MIN_MAX_DECREASING_SEQUENCE 1653

< > = < < = > = > > = < < > =

4

decreasing
sequence 1

6

decreasing
sequence 2

4 (MIN)

6
feature values
(MAX)

decreasing
sequence 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

3

4

2 2

5

6 6

4 4

3

1 1

4

6

4 4

Figure 4.768: Illustrating the MIN_MAX_DECREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.769 and 4.770 respectively depict the automaton associated with the constraint
MIN_MAX_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← −∞
R← default





≥ t
m
in
(R

,
C
)

>{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}=
{D ← max(D, VARi+1)}

<



C ← default
D ← −∞
R← min(R,C)





Figure 4.769: Automaton for the MIN_MAX_DECREASING_SEQUENCE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is +∞

≤ s

{R← default}

≥ t

R

>
{R← min(R, VARi)}

≤

>=

<

Figure 4.770: Simplified automaton for the MIN_MAX_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.135: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the MIN_MAX_DECREASING_SEQUENCE constraint defined as the composition of the
DECREASING_SEQUENCE pattern , the feature MAX , and the aggregator min ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s +∞
←−
C

t +∞ +∞
M

Table 4.136: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the simplified automaton of the MIN_MAX_DECREASING_SEQUENCE constraint de-
fined as the composition of the DECREASING_SEQUENCE pattern , the feature MAX ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_MAX_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint MIN_MAX_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv+ 2¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

0 + 2

VALUE ≥ 2

Purpose

VALUE is the minimum of all maximum values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example (5, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.771 provides an example where the MIN_MAX_DIP_ON_INCREASING_SEQUENCE

(5, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_dip_on_increasing_sequence,['20141203']).

ctr_origin(min_max_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_max_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_max_dip_on_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv+2,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_dip_on_increasing_sequence, []).

ctr_functional_dependency(min_max_dip_on_increasing_sequence, 1, [2]).

ctr_typical(min_max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(min_max_dip_on_increasing_sequence,min_max_dip_on_increasing_sequence(5,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(min_max_dip_on_increasing_sequence,[]).

ctr_eval(min_max_dip_on_increasing_sequence, [checker(min_max_dip_on_increasing_sequence_c1),
    checker(min_max_dip_on_increasing_sequence_c),
    automaton(min_max_dip_on_increasing_sequence_a1),
    automaton(min_max_dip_on_increasing_sequence_a),
    automaton_with_signature(min_max_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(min_max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_dip_on_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,max(D,Xi)),
        min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).

min_max_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_dip_on_increasing_sequence_c1(VARS, Default, s, -1000000, Default, Value).

min_max_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, -1000000, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, -1000000, R, Result).
min_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,max(D,Xi)),
        min_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, -1000000, A1000, Result).

ctr_automaton_signature(min_max_dip_on_increasing_sequence, min_max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_dip_on_increasing_sequence, min_max_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_dip_on_increasing_sequence, min_max_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_dip_on_increasing_sequence, min_max_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

min_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,LT,v,([C, max(D, Xi), R])),
        arc(v,GT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,LT,t,([C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,LT,v,([C, max(D, Xi), R])),
        arc(v,GT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,LT,t,([C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([max(D, Xi), R])),
        arc(u,GT,s,([-1000000, R])),
        arc(u,EQ,s,([-1000000, R])),
        arc(u,LT,v,([max(D, Xi), R])),
        arc(v,GT,s,([-1000000, R])),
        arc(v,EQ,s,([-1000000, R])),
        arc(v,LT,t,([-1000000, min(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([max(D, Xi), R])),
        arc(u,GT,s,([-1000000, R])),
        arc(u,EQ,s,([-1000000, R])),
        arc(u,LT,v,([max(D, Xi), R])),
        arc(v,GT,s,([-1000000, R])),
        arc(v,EQ,s,([-1000000, R])),
        arc(v,LT,t,([-1000000, min(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_max_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        min_max_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

min_max_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=MINV+2,
        VALUE#=1000000#\/VALUE#=<MAXV.




min_max_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.771: Illustrating the MIN_MAX_DIP_ON_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.772 and 4.773 respectively depict the automaton associated with the constraint
MIN_MAX_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.772: Automaton for the MIN_MAX_DIP_ON_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.773: Simplified automaton for the MIN_MAX_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0 is
a linear invariant.
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MIN_MAX_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MIN_MAX_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the INCREASING

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value +∞.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (3, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.774 provides an example where the MIN_MAX_INCREASING

(3, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_increasing,['20141203']).

ctr_origin(min_max_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(min_max_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_max_increasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_increasing, []).

ctr_functional_dependency(min_max_increasing, 1, [2]).

ctr_typical(min_max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_max_increasing,min_max_increasing(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_max_increasing,[]).

ctr_eval(min_max_increasing, [checker(min_max_increasing_c1),
    checker(min_max_increasing_c),
    automaton(min_max_increasing_a1),
    automaton(min_max_increasing_a),
    automaton_with_signature(min_max_increasing_a1_s),
    automaton_with_signature(min_max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_increasing_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,max(max(D,Xi),Xj)),
        min_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result).

min_max_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_increasing_c1(VARS, Default, s, Default, Value).

min_max_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_max_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_max_increasing_c1([Xj|Xs], Default, s, R, Result).
min_max_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,max(Xi,Xj)),
        min_max_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_max_increasing, min_max_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_increasing, min_max_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_increasing, min_max_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_increasing, min_max_increasing_ao1, pair_signature(2,signature)).

min_max_increasing_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_increasing_a(Flag,Value,VARIABLES,Default).

min_max_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, -1000000, min(R, max(max(D, Xi), Xj))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_increasing_ao(Flag,Value,VARIABLES,Default,Options).

min_max_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, -1000000, min(R, max(max(D, Xi), Xj))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_increasing_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_increasing_a1(Flag,Value,VARIABLES,Default).

min_max_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([min(R, max(Xi, Xj))]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_max_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([min(R, max(Xi, Xj))]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_max_increasing_r(VALUE,Xs,SV):-
        min_max_increasing_r(VALUE,Xs,SV,SV).

min_max_increasing_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_increasing, [cell(s,s,min(cf,cb))]).

ctr_glue_matrix1(min_max_increasing, [cell(s,s,sup)]).


min_max_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.774: Illustrating the MIN_MAX_INCREASING constraint of the Example slot
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Automaton Figures 4.775 and 4.776 respectively depict the automaton associated with the constraint
MIN_MAX_INCREASING and its simplified form.

R s





C ← default
D ← −∞
R← default





min(R,C)

≥
<{

D ← −∞
R← min(R,max(max(D, VARi), VARi+1))

}

Figure 4.775: Automaton for the MIN_MAX_INCREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INCREASING pattern where
default is +∞

R s

{R← default}

R

≥<
{R← min(R,max(VARi, VARi+1))}

Figure 4.776: Simplified automaton for the MIN_MAX_INCREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the INCREASING
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s

s min(
−→
C ,
←−
C )

Table 4.137: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the MIN_MAX_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature MAX , and the aggregator min ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s +∞

Table 4.138: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the simplified automaton of the MIN_MAX_INCREASING constraint defined as the
composition of the INCREASING pattern , the feature MAX , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MIN_MAX_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MIN_MAX_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (3, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.777 provides an example where the MIN_MAX_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_increasing_sequence,['20141203']).

ctr_origin(min_max_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(min_max_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_max_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_increasing_sequence, []).

ctr_functional_dependency(min_max_increasing_sequence, 1, [2]).

ctr_typical(min_max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_max_increasing_sequence,min_max_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_max_increasing_sequence,[]).

ctr_eval(min_max_increasing_sequence, [checker(min_max_increasing_sequence_c1),
    checker(min_max_increasing_sequence_c),
    automaton(min_max_increasing_sequence_a1),
    automaton(min_max_increasing_sequence_a),
    automaton_with_signature(min_max_increasing_sequence_a1_s),
    automaton_with_signature(min_max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        min_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
min_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
min_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        min_max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        min_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).

min_max_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_increasing_sequence_c1(VARS, Default, s, Default, Default, Value).

min_max_increasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>=Xj, !,
        min_max_increasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
min_max_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(Xi,Xj),
        min_max_increasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
min_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_max_increasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
min_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi=:=Xj, !,
        min_max_increasing_sequence_c1([Xj|Xs], Default, t, C, R, Result).
min_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,Xj),
        min_max_increasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).

ctr_automaton_signature(min_max_increasing_sequence, min_max_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_increasing_sequence, min_max_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_increasing_sequence, min_max_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_increasing_sequence, min_max_increasing_sequence_ao1, pair_signature(2,signature)).

min_max_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_max_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(t,GT,s,([Default, -1000000, min(R, C)])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_max_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(t,GT,s,([Default, -1000000, min(R, C)])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_max_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,t,([max(Xi, Xj), R])),
        arc(t,GT,s,([Default, min(R, C)])),
        arc(t,EQ,t,([C, R])),
        arc(t,LT,t,([max(C, Xj), R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,t,([max(Xi, Xj), R])),
        arc(t,GT,s,([Default, min(R, C)])),
        arc(t,EQ,t,([C, R])),
        arc(t,LT,t,([max(C, Xj), R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_increasing_sequence_r(VALUE,Xs,SV):-
        min_max_increasing_sequence_r(VALUE,Xs,SV,SV).

min_max_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,t,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,t,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(min_max_increasing_sequence, [cell(s,s,sup),cell(s,t,sup),cell(t,s,cf),cell(t,t,sup)]).


min_max_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.777: Illustrating the MIN_MAX_INCREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.778 and 4.779 respectively depict the automaton associated with the constraint
MIN_MAX_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← −∞
R← default





≤ t
m
in
(R

,
C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
>




C ← default
D ← −∞
R← min(R,C)





=
{D ← max(D, VARi+1)}

<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.778: Automaton for the MIN_MAX_INCREASING_SEQUENCE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is +∞

≥ s

{
C ← default
R← default

}

≤ t

m
in
(R

,
C
)

≥

<
{C ← max(VARi, VARi+1)}

>{
C ← default
R← min(R,C)

}

=
<

{C ← max(C, VARi+1)}

Figure 4.779: Simplified automaton for the MIN_MAX_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.25 to the seed transducer of the IN-
CREASING_SEQUENCE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.139: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the MIN_MAX_INCREASING_SEQUENCE constraint defined as the composition of the
INCREASING_SEQUENCE pattern , the feature MAX , and the aggregator min ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s +∞ +∞

t
−→
C +∞

M

Table 4.140: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the simplified automaton of the MIN_MAX_INCREASING_SEQUENCE constraint de-
fined as the composition of the INCREASING_SEQUENCE pattern , the feature MAX ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_MAX_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MIN_MAX_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all maximum values in each occurrence of the INFLEXION

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value +∞.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example (1, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.780 provides an example where the MIN_MAX_INFLEXION

(1, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_inflexion,['20141203']).

ctr_origin(min_max_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(min_max_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_max_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_max_inflexion, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_inflexion, []).

ctr_functional_dependency(min_max_inflexion, 1, [2]).

ctr_typical(min_max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_max_inflexion,min_max_inflexion(1,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(min_max_inflexion,[]).

ctr_eval(min_max_inflexion, [checker(min_max_inflexion_c1),
    checker(min_max_inflexion_c),
    automaton(min_max_inflexion_a1),
    automaton(min_max_inflexion_a),
    automaton_with_signature(min_max_inflexion_a1_s),
    automaton_with_signature(min_max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_inflexion_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
min_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
min_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,max(D,Xi)),
        min_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).
min_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        min_max_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        min_max_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,max(D,Xi)),
        min_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result).

min_max_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_inflexion_c1(VARS, Default, s, -1000000, Default, Value).

min_max_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
min_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_max_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
min_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_max_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
min_max_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,max(D,Xi)),
        min_max_inflexion_c1([Xj|Xs], Default, t, -1000000, A1000, Result).
min_max_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        min_max_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
min_max_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        min_max_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
min_max_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,max(D,Xi)),
        min_max_inflexion_c1([Xj|Xs], Default, r, -1000000, A1000, Result).

ctr_automaton_signature(min_max_inflexion, min_max_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_inflexion, min_max_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_inflexion, min_max_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_inflexion, min_max_inflexion_ao1, pair_signature(2,signature)).

min_max_inflexion_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_inflexion_a(Flag,Value,VARIABLES,Default).

min_max_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, -1000000, min(R, max(D, Xi))])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

min_max_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, -1000000, min(R, max(D, Xi))])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_inflexion_a1(Flag,Value,VARIABLES,Default).

min_max_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([-1000000, min(R, max(D, Xi))])),
        arc(r,LT,r,([max(D, Xi), R])),
        arc(r,EQ,r,([max(D, Xi), R])),
        arc(t,GT,t,([max(D, Xi), R])),
        arc(t,EQ,t,([max(D, Xi), R])),
        arc(t,LT,r,([-1000000, min(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_max_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([-1000000, min(R, max(D, Xi))])),
        arc(r,LT,r,([max(D, Xi), R])),
        arc(r,EQ,r,([max(D, Xi), R])),
        arc(t,GT,t,([max(D, Xi), R])),
        arc(t,EQ,t,([max(D, Xi), R])),
        arc(t,LT,r,([-1000000, min(R, max(D, Xi))]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_max_inflexion_r(VALUE,Xs,SV):-
        min_max_inflexion_r(VALUE,Xs,SV,SV).

min_max_inflexion_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV.




min_max_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.780: Illustrating the MIN_MAX_INFLEXION constraint of the Example slot
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Automaton Figures 4.781 and 4.782 respectively depict the automaton associated with the constraint
MIN_MAX_INFLEXION and its simplified form.

= s





C ← default
D ← −∞
R← default





≤ r ≥ t

min(R,C)

=

><

>≤
{D ← max(D, VARi)}

≥
{D ← max(D, VARi)}

<{
D ← −∞
R← min(R,max(D, VARi))

}

Figure 4.781: Automaton for the MIN_MAX_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is +∞ (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← −∞
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← max(D, VARi)}

≥
{D ← max(D, VARi)}

<{
D ← −∞
R← min(R,max(D, VARi))

}

Figure 4.782: Simplified automaton for the MIN_MAX_INFLEXION constraint obtained
by applying decoration Table 3.26 to the seed transducer of the INFLEXION pattern
where default is +∞ (transition r → t has the same registers updates as transition
t→ r); −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_MAX_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint MIN_MAX_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the PEAK pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value +∞.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (3, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.783 provides an example where the MIN_MAX_PEAK

(3, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_peak,['20141203']).

ctr_origin(min_max_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(min_max_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_max_peak,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_max_peak, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_peak, []).

ctr_functional_dependency(min_max_peak, 1, [2]).

ctr_typical(min_max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_max_peak,min_max_peak(3,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(min_max_peak,[]).

ctr_eval(min_max_peak, [checker(min_max_peak_c1),
    checker(min_max_peak_c),
    automaton(min_max_peak_a1),
    automaton(min_max_peak_a),
    automaton_with_signature(min_max_peak_a1_s),
    automaton_with_signature(min_max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_peak_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_peak_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_peak_c([Xj|Xs], Default, r, C, D, R, Result).
min_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
min_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        min_max_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        min_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
min_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        min_max_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result).

min_max_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_peak_c1(VARS, Default, s, Default, Value).

min_max_peak_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_max_peak_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_max_peak_c1([Xj|Xs], Default, s, R, Result).
min_max_peak_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        min_max_peak_c1([Xj|Xs], Default, r, R, Result).
min_max_peak_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_max_peak_c1([Xj|Xs], Default, t, A1000, Result).
min_max_peak_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        min_max_peak_c1([Xj|Xs], Default, r, R, Result).
min_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_max_peak_c1([Xj|Xs], Default, t, R, Result).
min_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_max_peak_c1([Xj|Xs], Default, t, R, Result).
min_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_max_peak_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(min_max_peak, min_max_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_peak, min_max_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_peak, min_max_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_peak, min_max_peak_ao1, pair_signature(2,signature)).

min_max_peak_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_peak_a(Flag,Value,VARIABLES,Default).

min_max_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_peak_ao(Flag,Value,VARIABLES,Default,Options).

min_max_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_peak_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_peak_a1(Flag,Value,VARIABLES,Default).

min_max_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([min(R, Xi)])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_max_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_peak_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([min(R, Xi)])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_max_peak_r(VALUE,Xs,SV):-
        min_max_peak_r(VALUE,Xs,SV,SV).

min_max_peak_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_peak, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,max(df,max(db,xj))),cell(r,t,max(cb,max(df,max(db,xj)))),cell(t,s,min(cf,cb)),cell(t,r,max(cf,max(df,max(db,xj)))),cell(t,t,min(cf,cb))]).

ctr_glue_matrix1(min_max_peak, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,xj),cell(r,t,sup),cell(t,s,sup),cell(t,r,sup),cell(t,t,sup)]).


min_max_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.783: Illustrating the MIN_MAX_PEAK constraint of the Example slot
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Automaton Figures 4.784 and 4.785 respectively depict the automaton associated with the constraint
MIN_MAX_PEAK and its simplified form.

≥ s





C ← default
D ← −∞
R← default





≤ r ≥ t

min(R,C)

≥

<

>{
C ← max(D, VARi)
D ← −∞

}

≤
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

=
{D ← max(D, VARi)}

<



C ← default
D ← −∞
R← min(R,C)





Figure 4.784: Automaton for the MIN_MAX_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is +∞

≥ s{R← default}

≤ r ≥ t

R

≥

<

>
{R← min(R, VARi)}

≤ >

=<

Figure 4.785: Simplified automaton for the MIN_MAX_PEAK constraint obtained by
applying decoration Table 3.39 to the seed transducer of the PEAK pattern where
default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) max(

−→
D,
←−
D, VARi+1)

C
max(

←−
C ,
−→
D,
←−
D, VARi+1)

R

t min(
−→
C ,
←−
C ) max(

−→
C ,
−→
D,
←−
D, VARi+1)

L
min(

−→
C ,
←−
C )

Table 4.141: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the MIN_MAX_PEAK constraint defined as the composition of the PEAK pattern , the

feature MAX , and the aggregator min ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞ VARi+1
C

+∞
R

t +∞ +∞
L

+∞

Table 4.142: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the simplified automaton of the MIN_MAX_PEAK constraint defined as the composition
of the PEAK pattern , the feature MAX , and the aggregator min ; cells of the glue
matrix are coloured with the colour of the constituent to which they are related.
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MIN_MAX_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MIN_MAX_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example (4, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.786 provides an example where the MIN_MAX_STRICTLY_DECREASING_SEQUENCE

(4, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_strictly_decreasing_sequence,['20141203']).

ctr_origin(min_max_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_max_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_max_strictly_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_strictly_decreasing_sequence, []).

ctr_functional_dependency(min_max_strictly_decreasing_sequence, 1, [2]).

ctr_typical(min_max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_max_strictly_decreasing_sequence,min_max_strictly_decreasing_sequence(4,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(min_max_strictly_decreasing_sequence,[]).

ctr_eval(min_max_strictly_decreasing_sequence, [checker(min_max_strictly_decreasing_sequence_c1),
    checker(min_max_strictly_decreasing_sequence_c),
    automaton(min_max_strictly_decreasing_sequence_a1),
    automaton(min_max_strictly_decreasing_sequence_a),
    automaton_with_signature(min_max_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(min_max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_strictly_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(R,C),
        min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).

min_max_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Value).

min_max_strictly_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
min_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
min_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        min_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, R, Result).
min_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        min_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_max_strictly_decreasing_sequence, min_max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_strictly_decreasing_sequence, min_max_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_strictly_decreasing_sequence, min_max_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_strictly_decreasing_sequence, min_max_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

min_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, R])),
        arc(r,LT,s,([Default, -1000000, min(R, C)])),
        arc(r,EQ,s,([Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, R])),
        arc(r,LT,s,([Default, -1000000, min(R, C)])),
        arc(r,EQ,s,([Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(R, Xi)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_max_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        min_max_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_max_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_strictly_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(min_max_strictly_decreasing_sequence, [cell(s,s,sup),cell(s,r,cb),cell(r,s,sup),cell(r,r,sup)]).


min_max_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.786: Illustrating the MIN_MAX_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.787 and 4.788 respectively depict the automaton associated with the constraint
MIN_MAX_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← −∞
R← default





> r
m
in
(R

,
C
)

>{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}

≤



C ← default
D ← −∞
R← min(R,C)





Figure 4.787: Automaton for the MIN_MAX_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is +∞

≤ s

{R← default}

> r

R

>
{R← min(R, VARi)}

≤

>

≤

Figure 4.788: Simplified automaton for the MIN_MAX_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is +∞; −Ri+Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.143: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the MIN_MAX_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MAX , and

the aggregator min ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s +∞
←−
C

r +∞ +∞
M

Table 4.144: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
MIN_MAX_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MAX ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_MAX_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MIN_MAX_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example (3, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.789 provides an example where the MIN_MAX_STRICTLY_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_strictly_increasing_sequence,['20141203']).

ctr_origin(min_max_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_max_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_max_strictly_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_strictly_increasing_sequence, []).

ctr_functional_dependency(min_max_strictly_increasing_sequence, 1, [2]).

ctr_typical(min_max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_max_strictly_increasing_sequence,min_max_strictly_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(min_max_strictly_increasing_sequence,[]).

ctr_eval(min_max_strictly_increasing_sequence, [checker(min_max_strictly_increasing_sequence_c1),
    checker(min_max_strictly_increasing_sequence_c),
    automaton(min_max_strictly_increasing_sequence_a1),
    automaton(min_max_strictly_increasing_sequence_a),
    automaton_with_signature(min_max_strictly_increasing_sequence_a1_s),
    automaton_with_signature(min_max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_strictly_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        min_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        min_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).

min_max_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_strictly_increasing_sequence_c1(VARS, Default, s, Default, Default, Value).

min_max_strictly_increasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>=Xj, !,
        min_max_strictly_increasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
min_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(Xi,Xj),
        min_max_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
min_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_max_strictly_increasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
min_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,Xj),
        min_max_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).

ctr_automaton_signature(min_max_strictly_increasing_sequence, min_max_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_strictly_increasing_sequence, min_max_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_strictly_increasing_sequence, min_max_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_strictly_increasing_sequence, min_max_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

min_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(r,GT,s,([Default, -1000000, min(R, C)])),
        arc(r,EQ,s,([Default, -1000000, min(R, C)])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(r,GT,s,([Default, -1000000, min(R, C)])),
        arc(r,EQ,s,([Default, -1000000, min(R, C)])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([max(Xi, Xj), R])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)])),
        arc(r,LT,r,([max(C, Xj), R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([max(Xi, Xj), R])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)])),
        arc(r,LT,r,([max(C, Xj), R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        min_max_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

min_max_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_strictly_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(min_max_strictly_increasing_sequence, [cell(s,s,sup),cell(s,r,sup),cell(r,s,cf),cell(r,r,sup)]).


min_max_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.789: Illustrating the MIN_MAX_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.790 and 4.791 respectively depict the automaton associated with the constraint
MIN_MAX_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← −∞
R← default





< r
m
in
(R

,
C
)

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
≥




C ← default
D ← −∞
R← min(R,C)





<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.790: Automaton for the MIN_MAX_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is +∞

≥ s

{
C ← default
R← default

}

< r

m
in
(R

,
C
)

≥

<
{C ← max(VARi, VARi+1)}

≥{
C ← default
R← min(R,C)

}

<
{C ← max(C, VARi+1)}

Figure 4.791: Simplified automaton for the MIN_MAX_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MIN_MAX_STRICTLY_INCREASING_SEQUENCE 1683

s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.145: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the MIN_MAX_STRICTLY_INCREASING_SEQUENCE constraint defined as the compo-
sition of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MAX , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.

s r

s +∞ +∞

r
−→
C +∞

M

Table 4.146: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
MIN_MAX_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MAX ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_MAX_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint MIN_MAX_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the SUMMIT pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value +∞.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example (3, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.792 provides an example where the MIN_MAX_SUMMIT

(3, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_summit,['20141203']).

ctr_origin(min_max_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(min_max_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_max_summit,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_max_summit, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_summit, []).

ctr_functional_dependency(min_max_summit, 1, [2]).

ctr_typical(min_max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_max_summit,min_max_summit(3,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(min_max_summit,[]).

ctr_eval(min_max_summit, [checker(min_max_summit_c1),
    checker(min_max_summit_c),
    automaton(min_max_summit_a1),
    automaton(min_max_summit_a),
    automaton_with_signature(min_max_summit_a1_s),
    automaton_with_signature(min_max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_summit_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_max_summit_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_summit_c([Xj|Xs], Default, r, C, D, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        min_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        min_max_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        min_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result).
min_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        min_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_summit_c([Xj|Xs], Default, s, C, -1000000, R, Result).

min_max_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_summit_c1(VARS, Default, s, Default, Value).

min_max_summit_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_max_summit_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_max_summit_c1([Xj|Xs], Default, s, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        min_max_summit_c1([Xj|Xs], Default, r, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        min_max_summit_c1([Xj|Xs], Default, r, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_max_summit_c1([Xj|Xs], Default, t, A1000, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_max_summit_c1([Xj|Xs], Default, u, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_max_summit_c1([Xj|Xs], Default, t, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_max_summit_c1([Xj|Xs], Default, t, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_max_summit_c1([Xj|Xs], Default, r, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=:=Xj, !,
        min_max_summit_c1([Xj|Xs], Default, u, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        min_max_summit_c1([Xj|Xs], Default, r, R, Result).
min_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        min_max_summit_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_max_summit, min_max_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_summit, min_max_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_summit, min_max_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_summit, min_max_summit_ao1, pair_signature(2,signature)).

min_max_summit_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_summit_a(Flag,Value,VARIABLES,Default).

min_max_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,EQ,u,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,LT,r,([Default, -1000000, min(R, C)])),
        arc(u,EQ,u,([C, max(D, Xi), R])),
        arc(u,LT,r,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_summit_ao(Flag,Value,VARIABLES,Default,Options).

min_max_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,EQ,u,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,LT,r,([Default, -1000000, min(R, C)])),
        arc(u,EQ,u,([C, max(D, Xi), R])),
        arc(u,LT,r,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_summit_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_summit_a1(Flag,Value,VARIABLES,Default).

min_max_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,GT,t,([min(R, Xi)])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,LT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,LT,r,([R])),
        arc(u,GT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_max_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_summit_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,GT,t,([min(R, Xi)])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,LT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,LT,r,([R])),
        arc(u,GT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_max_summit_r(VALUE,Xs,SV):-
        min_max_summit_r(VALUE,Xs,SV,SV).

min_max_summit_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_summit, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(s,u,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,max(df,max(db,xj))),cell(r,t,max(cb,max(df,max(db,xj)))),cell(r,u,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,r,max(cf,max(df,max(db,xj)))),cell(t,t,min(cf,cb)),cell(t,u,max(cf,max(df,max(db,xj)))),cell(u,s,min(cf,cb)),cell(u,r,min(cf,cb)),cell(u,t,max(cb,max(df,max(db,xj)))),cell(u,u,min(cf,cb))]).

ctr_glue_matrix1(min_max_summit, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(s,u,sup),cell(r,s,sup),cell(r,r,xj),cell(r,t,sup),cell(r,u,sup),cell(t,s,sup),cell(t,r,sup),cell(t,t,sup),cell(t,u,sup),cell(u,s,sup),cell(u,r,sup),cell(u,t,sup),cell(u,u,sup)]).


min_max_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.792: Illustrating the MIN_MAX_SUMMIT constraint of the Example slot
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Automaton Figures 4.793 and 4.794 respectively depict the automaton associated with the constraint
MIN_MAX_SUMMIT and its simplified form.

≥ s





C ← default
D ← −∞
R← default



 < r

≥ t

= u

min(R,C)

≥

<

<
{D ← max(D, VARi)}

>{
C ← max(D, VARi)
D ← −∞

}

=
{D ← max(D, VARi)}

=
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

<


 C ←

default

D
←
−∞

R←
m
in(R

,C
)




=
{D ← max(D, VARi)}

<
{D
←

m
a
x
(D

, V
A
R i
)}

>

{
D
←
−
∞
}

Figure 4.793: Automaton for the MIN_MAX_SUMMIT constraint obtained by applying
decoration Table 3.37 to the seed transducer of the SUMMIT pattern where default is
+∞ (transition u→ r has the same register update as transition r → u)

s r t u

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) max(

−→
D,
←−
D, VARi+1)

C
max(

←−
C ,
−→
D,
←−
D, VARi+1)

R
min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C ) max(

−→
C ,
−→
D,
←−
D, VARi+1)

L
min(

−→
C ,
←−
C ) max(

−→
C ,
−→
D,
←−
D, VARi+1)

L

u min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) max(

←−
C ,
−→
D,
←−
D, VARi+1)

R
min(

−→
C ,
←−
C )

Table 4.147: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the MIN_MAX_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature MAX , and the aggregator min ; cells of the glue matrix

are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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{R← min(R, VARi)}
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>
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=

<

>

Figure 4.794: Simplified automaton for the MIN_MAX_SUMMIT constraint obtained
by applying decoration Table 3.39 to the seed transducer of the SUMMIT pattern where
default is +∞ (transition u → r has the same register update as transition r → u);
−Ri +Ri−1 ≥ 0 is a linear invariant.

s r t u

s +∞ +∞ +∞ +∞

r +∞ VARi+1
C

+∞
R

+∞

t +∞ +∞
L

+∞ +∞
L

u +∞ +∞ +∞
R

+∞

Table 4.148: Concrete glue matrix, derived from the parametrised glue matrix 3.20,
for the simplified automaton of the MIN_MAX_SUMMIT constraint defined as the com-
position of the SUMMIT pattern , the feature MAX , and the aggregator min ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_MAX_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MIN_MAX_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimum of all maximum values in each occurrence of the ZIGZAG pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value +∞.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (3, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.795 provides an example where the MIN_MAX_ZIGZAG

(3, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_max_zigzag,['20141203']).

ctr_origin(min_max_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(min_max_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_max_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_max_zigzag, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_max_zigzag, []).

ctr_functional_dependency(min_max_zigzag, 1, [2]).

ctr_typical(min_max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_max_zigzag,min_max_zigzag(3,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(min_max_zigzag,[]).

ctr_eval(min_max_zigzag, [checker(min_max_zigzag_c1),
    checker(min_max_zigzag_c),
    automaton(min_max_zigzag_a1),
    automaton(min_max_zigzag_a),
    automaton_with_signature(min_max_zigzag_a1_s),
    automaton_with_signature(min_max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_max_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_zigzag_c(VARS, Default, s, Default, -1000000, Default, Value).

min_max_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        min_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, R, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xi)),
        min_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result).

min_max_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_max_zigzag_c1(VARS, Default, s, Default, -1000000, Default, Value).

min_max_zigzag_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_max_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_zigzag_c1([Xj|Xs], Default, b, C, A1000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, d, C, -1000000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, s, C, -1000000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_zigzag_c1([Xj|Xs], Default, c, A1000, -1000000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,Xi),
        min_max_zigzag_c1([Xj|Xs], Default, f, A1000, -1000000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_max_zigzag_c1([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_max_zigzag_c1([Xj|Xs], Default, a, Default, -1000000, A1000, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        min_max_zigzag_c1([Xj|Xs], Default, e, C, A1000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        min_max_zigzag_c1([Xj|Xs], Default, f, A1000, -1000000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, s, C, -1000000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        min_max_zigzag_c1([Xj|Xs], Default, a, C, -1000000, R, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_max_zigzag_c1([Xj|Xs], Default, d, Default, -1000000, A1000, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_max_zigzag_c1([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
min_max_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,Xi),
        min_max_zigzag_c1([Xj|Xs], Default, c, A1000, -1000000, R, Result).

ctr_automaton_signature(min_max_zigzag, min_max_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(min_max_zigzag, min_max_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_max_zigzag, min_max_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_max_zigzag, min_max_zigzag_ao1, pair_signature(2,signature)).

min_max_zigzag_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_zigzag_a(Flag,Value,VARIABLES,Default).

min_max_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

min_max_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, min(R, C)])),
        arc(c,LT,a,([Default, -1000000, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, min(R, C)])),
        arc(f,EQ,s,([Default, -1000000, min(R, C)])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

min_max_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, min(R, C)])),
        arc(c,LT,a,([Default, -1000000, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, min(R, C)])),
        arc(f,EQ,s,([Default, -1000000, min(R, C)])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_max_zigzag_a1(Flag,Value,VARIABLES,Default).

min_max_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_max_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_max_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, Xi), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, min(R, C)])),
        arc(c,LT,a,([Default, -1000000, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, min(R, C)])),
        arc(f,EQ,s,([Default, -1000000, min(R, C)])),
        arc(f,LT,c,([max(C, Xi), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_max_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

min_max_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_max_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_max_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, Xi), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, min(R, C)])),
        arc(c,LT,a,([Default, -1000000, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, min(R, C)])),
        arc(f,EQ,s,([Default, -1000000, min(R, C)])),
        arc(f,LT,c,([max(C, Xi), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_max_zigzag_r(VALUE,Xs,SV):-
        min_max_zigzag_r(VALUE,Xs,SV,SV).

min_max_zigzag_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV+1,
        VALUE#=1000000#\/VALUE#=<MAXV.

ctr_glue_matrix(min_max_zigzag, [cell(s,s,min(cf,cb)),cell(s,a,min(cf,cb)),cell(s,b,min(cf,cb)),cell(s,c,min(cf,cb)),cell(s,d,min(cf,cb)),cell(s,e,min(cf,cb)),cell(s,f,min(cf,cb)),cell(a,s,min(cf,cb)),cell(a,a,min(cf,cb)),cell(a,b,min(cf,cb)),cell(a,c,max(cb,max(df,max(db,xj)))),cell(a,d,min(cf,cb)),cell(a,e,max(df,max(db,xj))),cell(a,f,min(cf,cb)),cell(b,s,min(cf,cb)),cell(b,a,min(cf,cb)),cell(b,b,max(df,max(db,xj))),cell(b,c,min(cf,cb)),cell(b,d,max(df,max(db,xj))),cell(b,e,min(cf,cb)),cell(b,f,max(cb,max(df,max(db,xj)))),cell(c,s,min(cf,cb)),cell(c,a,max(cf,max(df,max(db,xj)))),cell(c,b,min(cf,cb)),cell(c,c,max(cf,max(cb,max(df,max(db,xj))))),cell(c,d,min(cf,cb)),cell(c,e,max(cf,max(df,max(db,xj)))),cell(c,f,min(cf,cb)),cell(d,s,min(cf,cb)),cell(d,a,min(cf,cb)),cell(d,b,max(df,max(db,xj))),cell(d,c,min(cf,cb)),cell(d,d,min(cf,cb)),cell(d,e,min(cf,cb)),cell(d,f,max(cb,max(df,max(db,xj)))),cell(e,s,min(cf,cb)),cell(e,a,max(df,max(db,xj))),cell(e,b,min(cf,cb)),cell(e,c,max(cb,max(df,max(db,xj)))),cell(e,d,min(cf,cb)),cell(e,e,max(df,max(db,xj))),cell(e,f,min(cf,cb)),cell(f,s,min(cf,cb)),cell(f,a,min(cf,cb)),cell(f,b,max(cf,max(df,max(db,xj)))),cell(f,c,min(cf,cb)),cell(f,d,max(cf,max(df,max(db,xj)))),cell(f,e,min(cf,cb)),cell(f,f,max(cf,max(cb,max(df,max(db,xj)))))]).

ctr_glue_matrix1(min_max_zigzag, [cell(s,s,min(cf,cb)),cell(s,a,min(cf,cb)),cell(s,b,min(cf,cb)),cell(s,c,min(cf,cb)),cell(s,d,min(cf,cb)),cell(s,e,min(cf,cb)),cell(s,f,min(cf,cb)),cell(a,s,min(cf,cb)),cell(a,a,min(cf,cb)),cell(a,b,min(cf,cb)),cell(a,c,max(cb,max(df,max(db,xj)))),cell(a,d,min(cf,cb)),cell(a,e,max(df,max(db,xj))),cell(a,f,min(cf,cb)),cell(b,s,min(cf,cb)),cell(b,a,min(cf,cb)),cell(b,b,max(df,max(db,xj))),cell(b,c,min(cf,cb)),cell(b,d,max(df,max(db,xj))),cell(b,e,min(cf,cb)),cell(b,f,max(cb,max(df,max(db,xj)))),cell(c,s,min(cf,cb)),cell(c,a,max(cf,max(df,max(db,xj)))),cell(c,b,min(cf,cb)),cell(c,c,max(cf,max(cb,max(df,max(db,xj))))),cell(c,d,min(cf,cb)),cell(c,e,max(cf,max(df,max(db,xj)))),cell(c,f,min(cf,cb)),cell(d,s,min(cf,cb)),cell(d,a,min(cf,cb)),cell(d,b,max(df,max(db,xj))),cell(d,c,min(cf,cb)),cell(d,d,min(cf,cb)),cell(d,e,min(cf,cb)),cell(d,f,max(cb,max(df,max(db,xj)))),cell(e,s,min(cf,cb)),cell(e,a,max(df,max(db,xj))),cell(e,b,min(cf,cb)),cell(e,c,max(cb,max(df,max(db,xj)))),cell(e,d,min(cf,cb)),cell(e,e,max(df,max(db,xj))),cell(e,f,min(cf,cb)),cell(f,s,min(cf,cb)),cell(f,a,min(cf,cb)),cell(f,b,max(cf,max(df,max(db,xj)))),cell(f,c,min(cf,cb)),cell(f,d,max(cf,max(df,max(db,xj)))),cell(f,e,min(cf,cb)),cell(f,f,max(cf,max(cb,max(df,max(db,xj)))))]).


min_max_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.795: Illustrating the MIN_MAX_ZIGZAG constraint of the Example slot
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Automaton Figures 4.796 and 4.797 respectively depict the automaton associated with the constraint
MIN_MAX_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← default
D ← −∞
R← min(R,C)





<{
C ← max(C,max(D, VARi))
D ← −∞

}

Figure 4.796: Automaton for the MIN_MAX_ZIGZAG constraint obtained by applying
decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is
+∞; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value



1692 MIN_MAX_ZIGZAG

= s





C ← default
D ← −∞
R← default





< a

> b

< c

> d

< e

> f

min(R,C)

>

=

<

>
{
D
←

m
a
x
(D

,
V
A
R
i )}

<
>

{D
← −
∞}

<
{

C
←

m
a
x
(D

,
V
A
R
i )

D
←
−
∞

}

>{
C ← max(C, VARi)
D ← −∞

}

<



C ← default
D ← −∞
R← min(R,C)





>

<
{
D
←

m
a
x
(D

,
V
A
R
i )}

>
{

C
←

m
a
x
(D

,
V
A
R
i )

D
←
−
∞

}

<{D ← −∞}

>



C ← default
D ← −∞
R← min(R,C)





<{
C ← max(C, VARi)
D ← −∞

}

Figure 4.797: Simplified automaton for the MIN_MAX_ZIGZAG constraint obtained by
applying decoration Table 3.24 to the seed transducer of the ZIGZAG pattern where
default is +∞; missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the registerD is reset to its initial value; (3) on transitions
from c, f to s the register R is updated wrt C and the register C is reset to its initial
value.; −Ri +Ri−1 ≥ 0 is a linear invariant.
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Table 4.149: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the MIN_MAX_ZIGZAG constraint defined as the composition of the ZIGZAG pattern ,

the feature MAX , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Table 4.150: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the MIN_MAX_ZIGZAG constraint defined as the composi-
tion of the ZIGZAG pattern , the feature MAX , and the aggregator min ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_MIN_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint MIN_MIN_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 2
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example (2, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.798 provides an example where the MIN_MIN_BUMP_ON_DECREASING_SEQUENCE

(2, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(min_min_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_min_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_min_bump_on_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-2,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_bump_on_decreasing_sequence, []).

ctr_functional_dependency(min_min_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(min_min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(min_min_bump_on_decreasing_sequence,min_min_bump_on_decreasing_sequence(2,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(min_min_bump_on_decreasing_sequence,[]).

ctr_eval(min_min_bump_on_decreasing_sequence, [checker(min_min_bump_on_decreasing_sequence_c1),
    checker(min_min_bump_on_decreasing_sequence_c),
    automaton(min_min_bump_on_decreasing_sequence_a1),
    automaton(min_min_bump_on_decreasing_sequence_a),
    automaton_with_signature(min_min_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(min_min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).

min_min_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_bump_on_decreasing_sequence_c1(VARS, Default, s, 1000000, Default, Value).

min_min_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 1000000, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 1000000, R, Result).
min_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, 1000000, A1000, Result).

ctr_automaton_signature(min_min_bump_on_decreasing_sequence, min_min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_bump_on_decreasing_sequence, min_min_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_bump_on_decreasing_sequence, min_min_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_bump_on_decreasing_sequence, min_min_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

min_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,GT,v,([C, min(D, Xi), R])),
        arc(v,LT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,GT,t,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,GT,v,([C, min(D, Xi), R])),
        arc(v,LT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,GT,t,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([min(D, Xi), R])),
        arc(u,LT,s,([1000000, R])),
        arc(u,EQ,s,([1000000, R])),
        arc(u,GT,v,([min(D, Xi), R])),
        arc(v,LT,s,([1000000, R])),
        arc(v,EQ,s,([1000000, R])),
        arc(v,GT,t,([1000000, min(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([min(D, Xi), R])),
        arc(u,LT,s,([1000000, R])),
        arc(u,EQ,s,([1000000, R])),
        arc(u,GT,v,([min(D, Xi), R])),
        arc(v,LT,s,([1000000, R])),
        arc(v,EQ,s,([1000000, R])),
        arc(v,GT,t,([1000000, min(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        min_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-2.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.798: Illustrating the MIN_MIN_BUMP_ON_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.799 and 4.800 respectively depict the automaton associated with the constraint
MIN_MIN_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.799: Automaton for the MIN_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.800: Simplified automaton for the MIN_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is +∞;−Ri+Ri−1 ≥ 0
is a linear invariant.
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MIN_MIN_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MIN_MIN_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the DECREASING

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value +∞.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (1, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.801 provides an example where the MIN_MIN_DECREASING

(1, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_decreasing,['20141203']).

ctr_origin(min_min_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(min_min_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_min_decreasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_decreasing, []).

ctr_functional_dependency(min_min_decreasing, 1, [2]).

ctr_typical(min_min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_min_decreasing,min_min_decreasing(1,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_min_decreasing,[]).

ctr_eval(min_min_decreasing, [checker(min_min_decreasing_c1),
    checker(min_min_decreasing_c),
    automaton(min_min_decreasing_a1),
    automaton(min_min_decreasing_a),
    automaton_with_signature(min_min_decreasing_a1_s),
    automaton_with_signature(min_min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_decreasing_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        min_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
min_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

min_min_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_decreasing_c1(VARS, Default, s, Default, Value).

min_min_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_min_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(Xi,Xj)),
        min_min_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
min_min_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_min_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_min_decreasing, min_min_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_decreasing, min_min_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_decreasing, min_min_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_decreasing, min_min_decreasing_ao1, pair_signature(2,signature)).

min_min_decreasing_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_decreasing_a(Flag,Value,VARIABLES,Default).

min_min_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

min_min_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_decreasing_a1(Flag,Value,VARIABLES,Default).

min_min_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(R, min(Xi, Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_min_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(R, min(Xi, Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_min_decreasing_r(VALUE,Xs,SV):-
        min_min_decreasing_r(VALUE,Xs,SV,SV).

min_min_decreasing_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_decreasing, [cell(s,s,min(cf,cb))]).

ctr_glue_matrix1(min_min_decreasing, [cell(s,s,sup)]).


min_min_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.801: Illustrating the MIN_MIN_DECREASING constraint of the Example slot
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Automaton Figures 4.802 and 4.803 respectively depict the automaton associated with the constraint
MIN_MIN_DECREASING and its simplified form.

R s





C ← default
D ← +∞
R← default





min(R,C)

>{
D ← +∞
R← min(R,min(min(D, VARi), VARi+1))

}
≤

Figure 4.802: Automaton for the MIN_MIN_DECREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the DECREASING pattern where
default is +∞

R s

{R← default}

R

>
{R← min(R,min(VARi, VARi+1))} ≤

Figure 4.803: Simplified automaton for the MIN_MIN_DECREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the DECREASING
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s

s min(
−→
C ,
←−
C )

Table 4.151: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.4, for the MIN_MIN_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature MIN , and the aggregator min ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s +∞

Table 4.152: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the simplified automaton of the MIN_MIN_DECREASING constraint defined as the
composition of the DECREASING pattern , the feature MIN , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MIN_MIN_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MIN_MIN_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (1, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.804 provides an example where the MIN_MIN_DECREASING_SEQUENCE

(1, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_decreasing_sequence,['20141203']).

ctr_origin(min_min_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_min_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_min_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_decreasing_sequence, []).

ctr_functional_dependency(min_min_decreasing_sequence, 1, [2]).

ctr_typical(min_min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_min_decreasing_sequence,min_min_decreasing_sequence(1,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_min_decreasing_sequence,[]).

ctr_eval(min_min_decreasing_sequence, [checker(min_min_decreasing_sequence_c1),
    checker(min_min_decreasing_sequence_c),
    automaton(min_min_decreasing_sequence_a1),
    automaton(min_min_decreasing_sequence_a),
    automaton_with_signature(min_min_decreasing_sequence_a1_s),
    automaton_with_signature(min_min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        min_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        min_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        min_min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).

min_min_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_decreasing_sequence_c1(VARS, Default, s, Default, Value).

min_min_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(Xi,Xj)),
        min_min_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
min_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_min_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
min_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xj),
        min_min_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
min_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_min_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
min_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_min_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_min_decreasing_sequence, min_min_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_decreasing_sequence, min_min_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_decreasing_sequence, min_min_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_decreasing_sequence, min_min_decreasing_sequence_ao1, pair_signature(2,signature)).

min_min_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_min_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,s,([Default, 1000000, min(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,s,([Default, 1000000, min(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_min_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(R, min(Xi, Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([min(R, Xj)])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(R, min(Xi, Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([min(R, Xj)])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_min_decreasing_sequence_r(VALUE,Xs,SV):-
        min_min_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_min_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,t,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,t,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(min_min_decreasing_sequence, [cell(s,s,sup),cell(s,t,sup),cell(t,s,sup),cell(t,t,sup)]).


min_min_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.804: Illustrating the MIN_MIN_DECREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.805 and 4.806 respectively depict the automaton associated with the constraint
MIN_MIN_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





≥ t
m
in
(R

,
C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}=
{D ← min(D, VARi+1)}

<



C ← default
D ← +∞
R← min(R,C)





Figure 4.805: Automaton for the MIN_MIN_DECREASING_SEQUENCE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is +∞

≤ s

{R← default}

≥ t

R

>
{R← min(R,min(VARi, VARi+1))}

≤

>
{R← min(R, VARi+1)}=

<

Figure 4.806: Simplified automaton for the MIN_MIN_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.40 to the seed transducer of the DE-
CREASING_SEQUENCE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s min(
−→
C ,
←−
C ) min(

−→
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←−
C )

t min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.153: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the MIN_MIN_DECREASING_SEQUENCE constraint defined as the composition of the
DECREASING_SEQUENCE pattern , the feature MIN , and the aggregator min ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s +∞ +∞

t +∞ +∞
M

Table 4.154: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the simplified automaton of the MIN_MIN_DECREASING_SEQUENCE constraint de-
fined as the composition of the DECREASING_SEQUENCE pattern , the feature MIN ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_MIN_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint MIN_MIN_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 2
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example (1, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.807 provides an example where the MIN_MIN_DIP_ON_INCREASING_SEQUENCE

(1, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_dip_on_increasing_sequence,['20141203']).

ctr_origin(min_min_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_min_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_min_dip_on_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-2,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_dip_on_increasing_sequence, []).

ctr_functional_dependency(min_min_dip_on_increasing_sequence, 1, [2]).

ctr_typical(min_min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(min_min_dip_on_increasing_sequence,min_min_dip_on_increasing_sequence(1,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(min_min_dip_on_increasing_sequence,[]).

ctr_eval(min_min_dip_on_increasing_sequence, [checker(min_min_dip_on_increasing_sequence_c1),
    checker(min_min_dip_on_increasing_sequence_c),
    automaton(min_min_dip_on_increasing_sequence_a1),
    automaton(min_min_dip_on_increasing_sequence_a),
    automaton_with_signature(min_min_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(min_min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_dip_on_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).

min_min_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_dip_on_increasing_sequence_c1(VARS, Default, s, 1000000, Default, Value).

min_min_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, Xi, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, Xi, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, A1000, Result).

ctr_automaton_signature(min_min_dip_on_increasing_sequence, min_min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_dip_on_increasing_sequence, min_min_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_dip_on_increasing_sequence, min_min_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_dip_on_increasing_sequence, min_min_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

min_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, min(D, Xi), R])),
        arc(u,GT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,LT,v,([C, min(D, Xi), R])),
        arc(v,GT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,LT,t,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, min(D, Xi), R])),
        arc(u,GT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,LT,v,([C, min(D, Xi), R])),
        arc(v,GT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,LT,t,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([Xi, R])),
        arc(u,GT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,LT,v,([Xi, R])),
        arc(v,GT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,LT,t,([D, min(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([Xi, R])),
        arc(u,GT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,LT,v,([Xi, R])),
        arc(v,GT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,LT,t,([D, min(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_min_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        min_min_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

min_min_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-2.




min_min_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.807: Illustrating the MIN_MIN_DIP_ON_INCREASING_SEQUENCE constraint
of the Example slot
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Automaton Figures 4.808 and 4.809 respectively depict the automaton associated with the constraint
MIN_MIN_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.808: Automaton for the MIN_MIN_DIP_ON_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.809: Simplified automaton for the MIN_MIN_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.28 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0 is
a linear invariant.
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MIN_MIN_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint MIN_MIN_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the GORGE pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value +∞.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (3, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.810 provides an example where the MIN_MIN_GORGE

(3, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_gorge,['20141203']).

ctr_origin(min_min_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(min_min_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_min_gorge,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_min_gorge, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_gorge, []).

ctr_functional_dependency(min_min_gorge, 1, [2]).

ctr_typical(min_min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_min_gorge,min_min_gorge(3,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(min_min_gorge,[]).

ctr_eval(min_min_gorge, [checker(min_min_gorge_c1),
    checker(min_min_gorge_c),
    automaton(min_min_gorge_a1),
    automaton(min_min_gorge_a),
    automaton_with_signature(min_min_gorge_a1_s),
    automaton_with_signature(min_min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_gorge_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        min_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        min_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_min_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        min_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        min_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        min_min_gorge_c([Xj|Xs], Default, s, C, 1000000, R, Result).

min_min_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_gorge_c1(VARS, Default, s, Default, Value).

min_min_gorge_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_min_gorge_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, s, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, r, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, r, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_min_gorge_c1([Xj|Xs], Default, t, A1000, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, u, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, t, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, t, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, r, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=:=Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, u, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, r, R, Result).
min_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        min_min_gorge_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_min_gorge, min_min_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_gorge, min_min_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_gorge, min_min_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_gorge, min_min_gorge_ao1, pair_signature(2,signature)).

min_min_gorge_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_gorge_a(Flag,Value,VARIABLES,Default).

min_min_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(r,EQ,u,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, min(R, C)])),
        arc(u,EQ,u,([C, min(D, Xi), R])),
        arc(u,GT,r,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_gorge_ao(Flag,Value,VARIABLES,Default,Options).

min_min_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(r,EQ,u,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, min(R, C)])),
        arc(u,EQ,u,([C, min(D, Xi), R])),
        arc(u,GT,r,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_gorge_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_gorge_a1(Flag,Value,VARIABLES,Default).

min_min_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,t,([min(R, Xi)])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,GT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,GT,r,([R])),
        arc(u,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_min_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,t,([min(R, Xi)])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,GT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,GT,r,([R])),
        arc(u,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_min_gorge_r(VALUE,Xs,SV):-
        min_min_gorge_r(VALUE,Xs,SV,SV).

min_min_gorge_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_gorge, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(s,u,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(df,min(db,xj))),cell(r,t,min(cb,min(df,min(db,xj)))),cell(r,u,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,r,min(cf,min(df,min(db,xj)))),cell(t,t,min(cf,cb)),cell(t,u,min(cf,min(df,min(db,xj)))),cell(u,s,min(cf,cb)),cell(u,r,min(cf,cb)),cell(u,t,min(cb,min(df,min(db,xj)))),cell(u,u,min(cf,cb))]).

ctr_glue_matrix1(min_min_gorge, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(s,u,sup),cell(r,s,sup),cell(r,r,xj),cell(r,t,sup),cell(r,u,sup),cell(t,s,sup),cell(t,r,sup),cell(t,t,sup),cell(t,u,sup),cell(u,s,sup),cell(u,r,sup),cell(u,t,sup),cell(u,u,sup)]).


min_min_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.810: Illustrating the MIN_MIN_GORGE constraint of the Example slot
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Automaton Figures 4.811 and 4.812 respectively depict the automaton associated with the constraint
MIN_MIN_GORGE and its simplified form.

≤ s





C ← default
D ← +∞
R← default



 > r

≤ t

= u

min(R,C)

≤

>

>
{D ← min(D, VARi)}

<{
C ← min(D, VARi)
D ← +∞

}

=
{D ← min(D, VARi)}

=
{D ← min(D, VARi)}

<{
C ← min(C,min(D, VARi))
D ← +∞

}

>


 C ←

default

D
←

+∞
R←

m
in(R

,C
)




=
{D ← min(D, VARi)}

>
{D
←

m
in
(D

, V
A
R i
)}

<
{D ← +∞}

Figure 4.811: Automaton for the MIN_MIN_GORGE constraint obtained by applying
decoration Table 3.37 to the seed transducer of the GORGE pattern where default is
+∞ (transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s{R← default} > r

≤ t

= u

R

≤

>

>

<
{R← min(R, VARi)}

=

=

<

>

=

>

<

Figure 4.812: Simplified automaton for the MIN_MIN_GORGE constraint obtained by
applying decoration Table 3.39 to the seed transducer of the GORGE pattern where
default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s r t u

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

←−
C ,
−→
D,
←−
D, VARi+1)

R
min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C ) min(

−→
C ,
−→
D,
←−
D, VARi+1)

L
min(

−→
C ,
←−
C ) min(

−→
C ,
−→
D,
←−
D, VARi+1)

L

u min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

←−
C ,
−→
D,
←−
D, VARi+1)

R
min(

−→
C ,
←−
C )

Table 4.155: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the MIN_MIN_GORGE constraint defined as the composition of the GORGE pattern ,

the feature MIN , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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s r t u

s +∞ +∞ +∞ +∞

r +∞ VARi+1
C

+∞
R

+∞

t +∞ +∞
L

+∞ +∞
L

u +∞ +∞ +∞
R

+∞

Table 4.156: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the simplified automaton of the MIN_MIN_GORGE constraint defined as the composi-
tion of the GORGE pattern , the feature MIN , and the aggregator min ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.



MIN_MIN_GORGE 1717



1718 MIN_MIN_INCREASING

MIN_MIN_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MIN_MIN_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the INCREASING

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value +∞.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (1, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.813 provides an example where the MIN_MIN_INCREASING

(1, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_increasing,['20141203']).

ctr_origin(min_min_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(min_min_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_min_increasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_increasing, []).

ctr_functional_dependency(min_min_increasing, 1, [2]).

ctr_typical(min_min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_min_increasing,min_min_increasing(1,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_min_increasing,[]).

ctr_eval(min_min_increasing, [checker(min_min_increasing_c1),
    checker(min_min_increasing_c),
    automaton(min_min_increasing_a1),
    automaton(min_min_increasing_a),
    automaton_with_signature(min_min_increasing_a1_s),
    automaton_with_signature(min_min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_increasing_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_min_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        min_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

min_min_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_increasing_c1(VARS, Default, s, Default, Value).

min_min_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_min_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_min_increasing_c1([Xj|Xs], Default, s, R, Result).
min_min_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_min_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_min_increasing, min_min_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_increasing, min_min_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_increasing, min_min_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_increasing, min_min_increasing_ao1, pair_signature(2,signature)).

min_min_increasing_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_increasing_a(Flag,Value,VARIABLES,Default).

min_min_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 1000000, min(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_increasing_ao(Flag,Value,VARIABLES,Default,Options).

min_min_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 1000000, min(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_increasing_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_increasing_a1(Flag,Value,VARIABLES,Default).

min_min_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([min(R, Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_min_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([min(R, Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_min_increasing_r(VALUE,Xs,SV):-
        min_min_increasing_r(VALUE,Xs,SV,SV).

min_min_increasing_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_increasing, [cell(s,s,min(cf,cb))]).

ctr_glue_matrix1(min_min_increasing, [cell(s,s,sup)]).


min_min_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.813: Illustrating the MIN_MIN_INCREASING constraint of the Example slot
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Automaton Figures 4.814 and 4.815 respectively depict the automaton associated with the constraint
MIN_MIN_INCREASING and its simplified form.

R s





C ← default
D ← +∞
R← default





min(R,C)

≥
<{

D ← +∞
R← min(R,min(min(D, VARi), VARi+1))

}

Figure 4.814: Automaton for the MIN_MIN_INCREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INCREASING pattern where
default is +∞

R s

{R← default}

R

≥<
{R← min(R, VARi)}

Figure 4.815: Simplified automaton for the MIN_MIN_INCREASING constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the INCREASING
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s

s min(
−→
C ,
←−
C )

Table 4.157: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the MIN_MIN_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature MIN , and the aggregator min ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s +∞

Table 4.158: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the simplified automaton of the MIN_MIN_INCREASING constraint defined as the
composition of the INCREASING pattern , the feature MIN , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MIN_MIN_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MIN_MIN_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (1, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.816 provides an example where the MIN_MIN_INCREASING_SEQUENCE

(1, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_increasing_sequence,['20141203']).

ctr_origin(min_min_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(min_min_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_min_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_increasing_sequence, []).

ctr_functional_dependency(min_min_increasing_sequence, 1, [2]).

ctr_typical(min_min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_min_increasing_sequence,min_min_increasing_sequence(1,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_min_increasing_sequence,[]).

ctr_eval(min_min_increasing_sequence, [checker(min_min_increasing_sequence_c1),
    checker(min_min_increasing_sequence_c),
    automaton(min_min_increasing_sequence_a1),
    automaton(min_min_increasing_sequence_a),
    automaton_with_signature(min_min_increasing_sequence_a1_s),
    automaton_with_signature(min_min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_min_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        min_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
min_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
min_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        min_min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        min_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).

min_min_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_increasing_sequence_c1(VARS, Default, s, Default, Value).

min_min_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_min_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_min_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
min_min_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_min_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
min_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_min_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
min_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_min_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).
min_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_min_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).

ctr_automaton_signature(min_min_increasing_sequence, min_min_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_increasing_sequence, min_min_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_increasing_sequence, min_min_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_increasing_sequence, min_min_increasing_sequence_ao1, pair_signature(2,signature)).

min_min_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_min_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(t,GT,s,([Default, 1000000, min(R, C)])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_min_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(t,GT,s,([Default, 1000000, min(R, C)])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_min_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([min(R, Xi)])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([min(R, Xi)])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_min_increasing_sequence_r(VALUE,Xs,SV):-
        min_min_increasing_sequence_r(VALUE,Xs,SV,SV).

min_min_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,t,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,t,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(min_min_increasing_sequence, [cell(s,s,sup),cell(s,t,sup),cell(t,s,sup),cell(t,t,sup)]).


min_min_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.816: Illustrating the MIN_MIN_INCREASING_SEQUENCE constraint of the
Example slot



1724 MIN_MIN_INCREASING_SEQUENCE

Automaton Figures 4.817 and 4.818 respectively depict the automaton associated with the constraint
MIN_MIN_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





≤ t
m
in
(R

,
C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
>




C ← default
D ← +∞
R← min(R,C)





=
{D ← min(D, VARi+1)}

<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.817: Automaton for the MIN_MIN_INCREASING_SEQUENCE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is +∞

≥ s

{R← default}

≤ t

R

≥

<
{R← min(R, VARi)}>

= <

Figure 4.818: Simplified automaton for the MIN_MIN_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the IN-
CREASING_SEQUENCE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear
invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.159: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the MIN_MIN_INCREASING_SEQUENCE constraint defined as the composition of the
INCREASING_SEQUENCE pattern , the feature MIN , and the aggregator min ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s +∞ +∞

t +∞ +∞
M

Table 4.160: Concrete glue matrix, derived from the parametrised glue matrix 3.9,
for the simplified automaton of the MIN_MIN_INCREASING_SEQUENCE constraint de-
fined as the composition of the INCREASING_SEQUENCE pattern , the feature MIN ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_MIN_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MIN_MIN_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the INFLEXION

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value +∞.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example (1, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.819 provides an example where the MIN_MIN_INFLEXION

(1, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_inflexion,['20141203']).

ctr_origin(min_min_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(min_min_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_min_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_min_inflexion, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_inflexion, []).

ctr_functional_dependency(min_min_inflexion, 1, [2]).

ctr_typical(min_min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_min_inflexion,min_min_inflexion(1,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(min_min_inflexion,[]).

ctr_eval(min_min_inflexion, [checker(min_min_inflexion_c1),
    checker(min_min_inflexion_c),
    automaton(min_min_inflexion_a1),
    automaton(min_min_inflexion_a),
    automaton_with_signature(min_min_inflexion_a1_s),
    automaton_with_signature(min_min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_inflexion_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
min_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_min_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
min_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).
min_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        min_min_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        min_min_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).

min_min_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_inflexion_c1(VARS, Default, s, 1000000, Default, Value).

min_min_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
min_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_min_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
min_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_min_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
min_min_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_inflexion_c1([Xj|Xs], Default, t, 1000000, A1000, Result).
min_min_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        min_min_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
min_min_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        min_min_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
min_min_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_inflexion_c1([Xj|Xs], Default, r, 1000000, A1000, Result).

ctr_automaton_signature(min_min_inflexion, min_min_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_inflexion, min_min_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_inflexion, min_min_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_inflexion, min_min_inflexion_ao1, pair_signature(2,signature)).

min_min_inflexion_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_inflexion_a(Flag,Value,VARIABLES,Default).

min_min_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 1000000, min(R, min(D, Xi))])),
        arc(r,LT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(t,GT,t,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

min_min_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 1000000, min(R, min(D, Xi))])),
        arc(r,LT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(t,GT,t,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_inflexion_a1(Flag,Value,VARIABLES,Default).

min_min_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([1000000, min(R, min(D, Xi))])),
        arc(r,LT,r,([min(D, Xi), R])),
        arc(r,EQ,r,([min(D, Xi), R])),
        arc(t,GT,t,([min(D, Xi), R])),
        arc(t,EQ,t,([min(D, Xi), R])),
        arc(t,LT,r,([1000000, min(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_min_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([1000000, min(R, min(D, Xi))])),
        arc(r,LT,r,([min(D, Xi), R])),
        arc(r,EQ,r,([min(D, Xi), R])),
        arc(t,GT,t,([min(D, Xi), R])),
        arc(t,EQ,t,([min(D, Xi), R])),
        arc(t,LT,r,([1000000, min(R, min(D, Xi))]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_min_inflexion_r(VALUE,Xs,SV):-
        min_min_inflexion_r(VALUE,Xs,SV,SV).

min_min_inflexion_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV.




min_min_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.819: Illustrating the MIN_MIN_INFLEXION constraint of the Example slot



1728 MIN_MIN_INFLEXION

Automaton Figures 4.820 and 4.821 respectively depict the automaton associated with the constraint
MIN_MIN_INFLEXION and its simplified form.

= s





C ← default
D ← +∞
R← default





≤ r ≥ t

min(R,C)

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<{
D ← +∞
R← min(R,min(D, VARi))

}

Figure 4.820: Automaton for the MIN_MIN_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is +∞ (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← +∞
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<{
D ← +∞
R← min(R,min(D, VARi))

}

Figure 4.821: Simplified automaton for the MIN_MIN_INFLEXION constraint obtained
by applying decoration Table 3.26 to the seed transducer of the INFLEXION pattern
where default is +∞ (transition r → t has the same registers updates as transition
t→ r); −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_MIN_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MIN_MIN_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example (1, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.822 provides an example where the MIN_MIN_STRICTLY_DECREASING_SEQUENCE

(1, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_strictly_decreasing_sequence,['20141203']).

ctr_origin(min_min_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_min_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_min_strictly_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_strictly_decreasing_sequence, []).

ctr_functional_dependency(min_min_strictly_decreasing_sequence, 1, [2]).

ctr_typical(min_min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_min_strictly_decreasing_sequence,min_min_strictly_decreasing_sequence(1,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(min_min_strictly_decreasing_sequence,[]).

ctr_eval(min_min_strictly_decreasing_sequence, [checker(min_min_strictly_decreasing_sequence_c1),
    checker(min_min_strictly_decreasing_sequence_c),
    automaton(min_min_strictly_decreasing_sequence_a1),
    automaton(min_min_strictly_decreasing_sequence_a),
    automaton_with_signature(min_min_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(min_min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_strictly_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(R,C),
        min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).

min_min_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Value).

min_min_strictly_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(Xi,Xj)),
        min_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
min_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
min_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xj),
        min_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
min_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        min_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_min_strictly_decreasing_sequence, min_min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_strictly_decreasing_sequence, min_min_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_strictly_decreasing_sequence, min_min_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_strictly_decreasing_sequence, min_min_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

min_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, min(R, C)])),
        arc(r,EQ,s,([Default, 1000000, min(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, min(R, C)])),
        arc(r,EQ,s,([Default, 1000000, min(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(R, min(Xi, Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([min(R, Xj)])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(R, min(Xi, Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([min(R, Xj)])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_min_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        min_min_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_min_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_strictly_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(min_min_strictly_decreasing_sequence, [cell(s,s,sup),cell(s,r,sup),cell(r,s,sup),cell(r,r,sup)]).


min_min_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.822: Illustrating the MIN_MIN_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot



1732 MIN_MIN_STRICTLY_DECREASING_SEQUENCE

Automaton Figures 4.823 and 4.824 respectively depict the automaton associated with the constraint
MIN_MIN_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r
m
in
(R

,
C
)

>{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}

≤



C ← default
D ← +∞
R← min(R,C)





Figure 4.823: Automaton for the MIN_MIN_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is +∞

≤ s

{R← default}

> r

R

>
{R← min(R,min(VARi, VARi+1))}

≤

>
{R← min(R, VARi+1)}

≤

Figure 4.824: Simplified automaton for the MIN_MIN_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.40 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is +∞; −Ri+Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.161: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the MIN_MIN_STRICTLY_DECREASING_SEQUENCE constraint defined as the compo-
sition of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MIN , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.

s r

s +∞ +∞

r +∞ +∞
M

Table 4.162: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
MIN_MIN_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MIN ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_MIN_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MIN_MIN_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example (1, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.825 provides an example where the MIN_MIN_STRICTLY_INCREASING_SEQUENCE

(1, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_strictly_increasing_sequence,['20141203']).

ctr_origin(min_min_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_min_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_min_strictly_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_strictly_increasing_sequence, []).

ctr_functional_dependency(min_min_strictly_increasing_sequence, 1, [2]).

ctr_typical(min_min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_min_strictly_increasing_sequence,min_min_strictly_increasing_sequence(1,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(min_min_strictly_increasing_sequence,[]).

ctr_eval(min_min_strictly_increasing_sequence, [checker(min_min_strictly_increasing_sequence_c1),
    checker(min_min_strictly_increasing_sequence_c),
    automaton(min_min_strictly_increasing_sequence_a1),
    automaton(min_min_strictly_increasing_sequence_a),
    automaton_with_signature(min_min_strictly_increasing_sequence_a1_s),
    automaton_with_signature(min_min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_strictly_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        min_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        min_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).

min_min_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_strictly_increasing_sequence_c1(VARS, Default, s, Default, Value).

min_min_strictly_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_min_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
min_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_min_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
min_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        min_min_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
min_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        min_min_strictly_increasing_sequence_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(min_min_strictly_increasing_sequence, min_min_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_strictly_increasing_sequence, min_min_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_strictly_increasing_sequence, min_min_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_strictly_increasing_sequence, min_min_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

min_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,GT,s,([Default, 1000000, min(R, C)])),
        arc(r,EQ,s,([Default, 1000000, min(R, C)])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,GT,s,([Default, 1000000, min(R, C)])),
        arc(r,EQ,s,([Default, 1000000, min(R, C)])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([min(R, Xi)])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([min(R, Xi)])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_min_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        min_min_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

min_min_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_strictly_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(min_min_strictly_increasing_sequence, [cell(s,s,sup),cell(s,r,sup),cell(r,s,sup),cell(r,r,sup)]).


min_min_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.825: Illustrating the MIN_MIN_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.826 and 4.827 respectively depict the automaton associated with the constraint
MIN_MIN_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r
m
in
(R

,
C
)

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≥




C ← default
D ← +∞
R← min(R,C)





<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.826: Automaton for the MIN_MIN_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is +∞

≥ s

{R← default}

< r

R

≥

<
{R← min(R, VARi)}≥

<

Figure 4.827: Simplified automaton for the MIN_MIN_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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−→
C ,
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C )

r min(
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C ,
←−
C ) min(

−→
C ,
←−
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−→
D,
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M

Table 4.163: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the MIN_MIN_STRICTLY_INCREASING_SEQUENCE constraint defined as the compo-
sition of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MIN , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.

s r

s +∞ +∞

r +∞ +∞
M

Table 4.164: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
MIN_MIN_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MIN , and

the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_MIN_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint MIN_MIN_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the VALLEY pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value +∞.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (2, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.828 provides an example where the MIN_MIN_VALLEY

(2, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_valley,['20141203']).

ctr_origin(min_min_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(min_min_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_min_valley,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_min_valley, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_valley, []).

ctr_functional_dependency(min_min_valley, 1, [2]).

ctr_typical(min_min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_min_valley,min_min_valley(2,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(min_min_valley,[]).

ctr_eval(min_min_valley, [checker(min_min_valley_c1),
    checker(min_min_valley_c),
    automaton(min_min_valley_a1),
    automaton(min_min_valley_a),
    automaton_with_signature(min_min_valley_a1_s),
    automaton_with_signature(min_min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_valley_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_valley_c([Xj|Xs], Default, r, C, D, R, Result).
min_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_min_valley_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        min_min_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        min_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
min_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result).
min_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        min_min_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        min_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).

min_min_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_valley_c1(VARS, Default, s, Default, Value).

min_min_valley_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_min_valley_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        min_min_valley_c1([Xj|Xs], Default, r, R, Result).
min_min_valley_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_min_valley_c1([Xj|Xs], Default, s, R, Result).
min_min_valley_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        min_min_valley_c1([Xj|Xs], Default, r, R, Result).
min_min_valley_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_min_valley_c1([Xj|Xs], Default, t, A1000, Result).
min_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        min_min_valley_c1([Xj|Xs], Default, r, R, Result).
min_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        min_min_valley_c1([Xj|Xs], Default, t, R, Result).
min_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        min_min_valley_c1([Xj|Xs], Default, t, R, Result).

ctr_automaton_signature(min_min_valley, min_min_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_valley, min_min_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_valley, min_min_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_valley, min_min_valley_ao1, pair_signature(2,signature)).

min_min_valley_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_valley_a(Flag,Value,VARIABLES,Default).

min_min_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, min(R, C)])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_valley_ao(Flag,Value,VARIABLES,Default,Options).

min_min_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, min(R, C)])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_valley_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_valley_a1(Flag,Value,VARIABLES,Default).

min_min_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([R])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(r,LT,t,([min(R, Xi)])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_min_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_valley_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([R])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(r,LT,t,([min(R, Xi)])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_min_valley_r(VALUE,Xs,SV):-
        min_min_valley_r(VALUE,Xs,SV,SV).

min_min_valley_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_valley, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(df,min(db,xj))),cell(r,t,min(cb,min(df,min(db,xj)))),cell(t,s,min(cf,cb)),cell(t,r,min(cf,min(df,min(db,xj)))),cell(t,t,min(cf,cb))]).

ctr_glue_matrix1(min_min_valley, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,xj),cell(r,t,sup),cell(t,s,sup),cell(t,r,sup),cell(t,t,sup)]).


min_min_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.828: Illustrating the MIN_MIN_VALLEY constraint of the Example slot
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Automaton Figures 4.829 and 4.830 respectively depict the automaton associated with the constraint
MIN_MIN_VALLEY and its simplified form.

≤ s





C ← default
D ← +∞
R← default





≥ r ≤ t

min(R,C)>

≤

≥
{D ← min(D, VARi)}

<{
C ← min(D, VARi)
D ← +∞

}

>



C ← default
D ← +∞
R← min(R,C)





=
{D ← min(D, VARi)}

<{
C ← min(C,min(D, VARi))
D ← +∞

}

Figure 4.829: Automaton for the MIN_MIN_VALLEY constraint obtained by applying
decoration Table 3.37 to the seed transducer of the VALLEY pattern where default is
+∞

≤ s{R← default}

≥ r ≤ t

R>

≤

≥

<
{R← min(R, VARi)}

> =

<

Figure 4.830: Simplified automaton for the MIN_MIN_VALLEY constraint obtained by
applying decoration Table 3.39 to the seed transducer of the VALLEY pattern where
default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
D,
←−
D, VARi+1)

C
min(

←−
C ,
−→
D,
←−
D, VARi+1)

R

t min(
−→
C ,
←−
C ) min(

−→
C ,
−→
D,
←−
D, VARi+1)

L
min(

−→
C ,
←−
C )

Table 4.165: Concrete glue matrix, derived from the parametrised glue matrix 3.21, for
the MIN_MIN_VALLEY constraint defined as the composition of the VALLEY pattern ,

the feature MIN , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞ VARi+1
C

+∞
R

t +∞ +∞
L

+∞

Table 4.166: Concrete glue matrix, derived from the parametrised glue matrix 3.21, for
the simplified automaton of the MIN_MIN_VALLEY constraint defined as the composi-
tion of the VALLEY pattern , the feature MIN , and the aggregator min ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_MIN_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MIN_MIN_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimum of all minimum values in each occurrence of the ZIGZAG pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value +∞.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (1, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.831 provides an example where the MIN_MIN_ZIGZAG

(1, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_min_zigzag,['20141203']).

ctr_origin(min_min_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(min_min_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_min_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_min_zigzag, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_min_zigzag, []).

ctr_functional_dependency(min_min_zigzag, 1, [2]).

ctr_typical(min_min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_min_zigzag,min_min_zigzag(1,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(min_min_zigzag,[]).

ctr_eval(min_min_zigzag, [checker(min_min_zigzag_c1),
    checker(min_min_zigzag_c),
    automaton(min_min_zigzag_a1),
    automaton(min_min_zigzag_a),
    automaton_with_signature(min_min_zigzag_a1_s),
    automaton_with_signature(min_min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_min_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_zigzag_c(VARS, Default, s, Default, 1000000, Default, Value).

min_min_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        min_min_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        min_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xi)),
        min_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        min_min_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        min_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        min_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, R, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        min_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result).

min_min_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_min_zigzag_c1(VARS, Default, s, 1000000, Default, Value).

min_min_zigzag_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_min_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, d, D, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, a, D, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        min_min_zigzag_c1([Xj|Xs], Default, b, A1000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi<Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, a, D, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi>Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, d, 1000000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, s, 1000000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_zigzag_c1([Xj|Xs], Default, c, 1000000, A1000, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi),
        min_min_zigzag_c1([Xj|Xs], Default, f, 1000000, A1000, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, s, 1000000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi<Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, a, 1000000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi>Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, d, D, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        min_min_zigzag_c1([Xj|Xs], Default, e, A1000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,min(D,Xi)),
        min_min_zigzag_c1([Xj|Xs], Default, f, 1000000, A1000, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, s, 1000000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi<Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, a, 1000000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi>Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, d, 1000000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi=:=Xj, !,
        min_min_zigzag_c1([Xj|Xs], Default, s, 1000000, R, Result).
min_min_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi),
        min_min_zigzag_c1([Xj|Xs], Default, c, 1000000, A1000, Result).

ctr_automaton_signature(min_min_zigzag, min_min_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(min_min_zigzag, min_min_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_min_zigzag, min_min_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_min_zigzag, min_min_zigzag_ao1, pair_signature(2,signature)).

min_min_zigzag_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_zigzag_a(Flag,Value,VARIABLES,Default).

min_min_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

min_min_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, min(R, C)])),
        arc(c,LT,a,([Default, 1000000, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, min(R, C)])),
        arc(f,EQ,s,([Default, 1000000, min(R, C)])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

min_min_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, min(R, C)])),
        arc(c,LT,a,([Default, 1000000, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, min(R, C)])),
        arc(f,EQ,s,([Default, 1000000, min(R, C)])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_min_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_min_zigzag_a1(Flag,Value,VARIABLES,Default).

min_min_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_min_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_min_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,a,([D, R])),
        arc(a,GT,b,([min(D, Xi), R])),
        arc(a,EQ,s,([D, R])),
        arc(a,LT,a,([D, R])),
        arc(b,GT,d,([1000000, R])),
        arc(b,EQ,s,([1000000, R])),
        arc(b,LT,c,([1000000, min(R, min(D, Xi))])),
        arc(c,GT,f,([1000000, min(R, Xi)])),
        arc(c,EQ,s,([1000000, R])),
        arc(c,LT,a,([1000000, R])),
        arc(d,GT,d,([D, R])),
        arc(d,EQ,s,([D, R])),
        arc(d,LT,e,([min(D, Xi), R])),
        arc(e,GT,f,([1000000, min(R, min(D, Xi))])),
        arc(e,EQ,s,([1000000, R])),
        arc(e,LT,a,([1000000, R])),
        arc(f,GT,d,([1000000, R])),
        arc(f,EQ,s,([1000000, R])),
        arc(f,LT,c,([1000000, min(R, Xi)]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_min_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_min_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

min_min_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_min_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_min_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,a,([D, R])),
        arc(a,GT,b,([min(D, Xi), R])),
        arc(a,EQ,s,([D, R])),
        arc(a,LT,a,([D, R])),
        arc(b,GT,d,([1000000, R])),
        arc(b,EQ,s,([1000000, R])),
        arc(b,LT,c,([1000000, min(R, min(D, Xi))])),
        arc(c,GT,f,([1000000, min(R, Xi)])),
        arc(c,EQ,s,([1000000, R])),
        arc(c,LT,a,([1000000, R])),
        arc(d,GT,d,([D, R])),
        arc(d,EQ,s,([D, R])),
        arc(d,LT,e,([min(D, Xi), R])),
        arc(e,GT,f,([1000000, min(R, min(D, Xi))])),
        arc(e,EQ,s,([1000000, R])),
        arc(e,LT,a,([1000000, R])),
        arc(f,GT,d,([1000000, R])),
        arc(f,EQ,s,([1000000, R])),
        arc(f,LT,c,([1000000, min(R, Xi)]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_min_zigzag_r(VALUE,Xs,SV):-
        min_min_zigzag_r(VALUE,Xs,SV,SV).

min_min_zigzag_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=MINV,
        VALUE#=1000000#\/VALUE#=<MAXV-1.

ctr_glue_matrix(min_min_zigzag, [cell(s,s,min(cf,cb)),cell(s,a,min(cf,cb)),cell(s,b,min(cf,cb)),cell(s,c,min(cf,cb)),cell(s,d,min(cf,cb)),cell(s,e,min(cf,cb)),cell(s,f,min(cf,cb)),cell(a,s,min(cf,cb)),cell(a,a,min(cf,cb)),cell(a,b,min(cf,cb)),cell(a,c,min(cb,min(df,min(db,xj)))),cell(a,d,min(cf,cb)),cell(a,e,min(df,min(db,xj))),cell(a,f,min(cf,cb)),cell(b,s,min(cf,cb)),cell(b,a,min(cf,cb)),cell(b,b,min(df,min(db,xj))),cell(b,c,min(cf,cb)),cell(b,d,min(df,min(db,xj))),cell(b,e,min(cf,cb)),cell(b,f,min(cb,min(df,min(db,xj)))),cell(c,s,min(cf,cb)),cell(c,a,min(cf,min(df,min(db,xj)))),cell(c,b,min(cf,cb)),cell(c,c,min(cf,min(cb,min(df,min(db,xj))))),cell(c,d,min(cf,cb)),cell(c,e,min(cf,min(df,min(db,xj)))),cell(c,f,min(cf,cb)),cell(d,s,min(cf,cb)),cell(d,a,min(cf,cb)),cell(d,b,min(df,min(db,xj))),cell(d,c,min(cf,cb)),cell(d,d,min(cf,cb)),cell(d,e,min(cf,cb)),cell(d,f,min(cb,min(df,min(db,xj)))),cell(e,s,min(cf,cb)),cell(e,a,min(df,min(db,xj))),cell(e,b,min(cf,cb)),cell(e,c,min(cb,min(df,min(db,xj)))),cell(e,d,min(cf,cb)),cell(e,e,min(df,min(db,xj))),cell(e,f,min(cf,cb)),cell(f,s,min(cf,cb)),cell(f,a,min(cf,cb)),cell(f,b,min(cf,min(df,min(db,xj)))),cell(f,c,min(cf,cb)),cell(f,d,min(cf,min(df,min(db,xj)))),cell(f,e,min(cf,cb)),cell(f,f,min(cf,min(cb,min(df,min(db,xj)))))]).

ctr_glue_matrix1(min_min_zigzag, [cell(s,s,sup),cell(s,a,sup),cell(s,b,sup),cell(s,c,sup),cell(s,d,sup),cell(s,e,sup),cell(s,f,sup),cell(a,s,sup),cell(a,a,sup),cell(a,b,sup),cell(a,c,min(df,min(db,xj))),cell(a,d,sup),cell(a,e,min(df,min(db,xj))),cell(a,f,sup),cell(b,s,sup),cell(b,a,sup),cell(b,b,min(df,min(db,xj))),cell(b,c,sup),cell(b,d,min(df,min(db,xj))),cell(b,e,sup),cell(b,f,min(df,min(db,xj))),cell(c,s,sup),cell(c,a,min(df,min(db,xj))),cell(c,b,sup),cell(c,c,min(df,min(db,xj))),cell(c,d,sup),cell(c,e,min(df,min(db,xj))),cell(c,f,sup),cell(d,s,sup),cell(d,a,sup),cell(d,b,min(df,min(db,xj))),cell(d,c,sup),cell(d,d,sup),cell(d,e,sup),cell(d,f,min(df,min(db,xj))),cell(e,s,sup),cell(e,a,min(df,min(db,xj))),cell(e,b,sup),cell(e,c,min(df,min(db,xj))),cell(e,d,sup),cell(e,e,min(df,min(db,xj))),cell(e,f,sup),cell(f,s,sup),cell(f,a,sup),cell(f,b,min(df,min(db,xj))),cell(f,c,sup),cell(f,d,min(df,min(db,xj))),cell(f,e,sup),cell(f,f,min(df,min(db,xj)))]).


min_min_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.831: Illustrating the MIN_MIN_ZIGZAG constraint of the Example slot
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Automaton Figures 4.832 and 4.833 respectively depict the automaton associated with the constraint
MIN_MIN_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← default
D ← +∞
R← min(R,C)





<{
C ← min(C,min(D, VARi))
D ← +∞

}

Figure 4.832: Automaton for the MIN_MIN_ZIGZAG constraint obtained by applying
decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is
+∞; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value
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Figure 4.833: Simplified automaton for the MIN_MIN_ZIGZAG constraint obtained by
applying decoration Table 3.29 to the seed transducer of the ZIGZAG pattern where
default is +∞; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the registerD is reset to its initial value;−Ri+Ri−1 ≥ 0
is a linear invariant.
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Table 4.167: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the MIN_MIN_ZIGZAG constraint defined as the composition of the ZIGZAG pattern ,

the feature MIN , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Table 4.168: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the MIN_MIN_ZIGZAG constraint defined as the composi-
tion of the ZIGZAG pattern , the feature MIN , and the aggregator min ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_RANGE_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MIN_RANGE_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 1¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 1

Purpose

VALUE is the minimum value of the differences between the largest and smallest value in
each occurrence of the DECREASING pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (1, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.834 provides an example where the MIN_RANGE_DECREASING

(1, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_range_decreasing,['20141203']).

ctr_origin(min_range_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(min_range_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_range_decreasing,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_range_decreasing, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_range_decreasing, []).

ctr_functional_dependency(min_range_decreasing, 1, [2]).

ctr_typical(min_range_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_range_decreasing,min_range_decreasing(1,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_range_decreasing,[]).

ctr_eval(min_range_decreasing, [checker(min_range_decreasing_c1),
    checker(min_range_decreasing_c),
    automaton(min_range_decreasing_a1),
    automaton(min_range_decreasing_a),
    automaton_with_signature(min_range_decreasing_a1_s),
    automaton_with_signature(min_range_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_range_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_decreasing_c(VARS, Default, s, Default, First, Default, Value).

min_range_decreasing_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_decreasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,abs(H-Xj)),
        min_range_decreasing_c([Xj|Xs], Default, s, C, Xj, A1000, Result).
min_range_decreasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        min_range_decreasing_c([Xj|Xs], Default, s, C, Xj, R, Result).

min_range_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_decreasing_c1(VARS, Default, s, Default, Value).

min_range_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_range_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,max(0,Xi-Xj)),
        min_range_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
min_range_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_range_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_range_decreasing, min_range_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(min_range_decreasing, min_range_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_range_decreasing, min_range_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_range_decreasing, min_range_decreasing_ao1, pair_signature(2,signature)).

min_range_decreasing_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_decreasing_a(Flag,Value,VARIABLES,Default).

min_range_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

min_range_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, min(R, abs(H - Xj))])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

min_range_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, min(R, abs(H - Xj))])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_decreasing_a1(Flag,Value,VARIABLES,Default).

min_range_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_range_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(R, max(0, Xi - Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_range_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

min_range_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(R, max(0, Xi - Xj))])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_range_decreasing_r(VALUE,Xs,SV):-
        min_range_decreasing_r(VALUE,Xs,SV,SV).

min_range_decreasing_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=1.


min_range_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.834: Illustrating the MIN_RANGE_DECREASING constraint of the Example
slot
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Automaton Figures 4.835 and 4.836 respectively depict the automaton associated with the constraint
MIN_RANGE_DECREASING and its simplified form.

R s





C ← default
H ← VAR1
R← default





min(R,C)

>{
H ← VARi+1

R← min(R, |H − VARi+1|)
} ≤

{H ← VARi+1}

Figure 4.835: Automaton for the MIN_RANGE_DECREASING constraint obtained by
applying decoration Table 3.48 to the seed transducer of the DECREASING pattern
where default is +∞

R s

{R← default}

R

>
{R← min(R,max(0, VARi − VARi+1))} ≤

Figure 4.836: Simplified automaton for the MIN_RANGE_DECREASING constraint ob-
tained by applying decoration Table 3.46 to the seed transducer of the DECREASING
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_RANGE_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MIN_RANGE_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 1¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 1

Purpose

VALUE is the minimum value of the differences between the largest and smallest value in
each occurrence of the DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (2, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.837 provides an example where the MIN_RANGE_DECREASING_SEQUENCE

(2, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_range_decreasing_sequence,['20141203']).

ctr_origin(min_range_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_range_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_range_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_range_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_range_decreasing_sequence, []).

ctr_functional_dependency(min_range_decreasing_sequence, 1, [2]).

ctr_typical(min_range_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_range_decreasing_sequence,min_range_decreasing_sequence(2,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_range_decreasing_sequence,[]).

ctr_eval(min_range_decreasing_sequence, [checker(min_range_decreasing_sequence_c1),
    checker(min_range_decreasing_sequence_c),
    automaton(min_range_decreasing_sequence_a1),
    automaton(min_range_decreasing_sequence_a),
    automaton_with_signature(min_range_decreasing_sequence_a1_s),
    automaton_with_signature(min_range_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_range_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_decreasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

min_range_decreasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        min_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
min_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        min_range_decreasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        min_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
min_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi=:=Xj, !,
        min_range_decreasing_sequence_c([Xj|Xs], Default, t, C, H, R, Result).
min_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_range_decreasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).

min_range_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_decreasing_sequence_c1(VARS, Default, s, Default, First, Default, Value).

min_range_decreasing_sequence_c1([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is H-Xj,
        min_range_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, H, R, Result).
min_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        min_range_decreasing_sequence_c1([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is H-Xj,
        min_range_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, H, R, Result).
min_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi=:=Xj, !,
        min_range_decreasing_sequence_c1([Xj|Xs], Default, t, C, H, R, Result).
min_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_range_decreasing_sequence_c1([Xj|Xs], Default, s, Default, Xj, A1000, Result).

ctr_automaton_signature(min_range_decreasing_sequence, min_range_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_range_decreasing_sequence, min_range_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_range_decreasing_sequence, min_range_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_range_decreasing_sequence, min_range_decreasing_sequence_ao1, pair_signature(2,signature)).

min_range_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_range_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_range_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), H, R])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,s,([Default, Xj, min(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), H, R])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,s,([Default, Xj, min(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_range_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_range_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([H - Xj, H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(t,GT,t,([H - Xj, H, R])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,s,([Default, Xj, min(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([H - Xj, H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(t,GT,t,([H - Xj, H, R])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,s,([Default, Xj, min(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_decreasing_sequence_r(VALUE,Xs,SV):-
        min_range_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_range_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=1.


min_range_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.837: Illustrating the MIN_RANGE_DECREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.838 and 4.839 respectively depict the automaton associated with the constraint
MIN_RANGE_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
H ← VAR1
R← default





≥ t

m
in
(R

,
C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}=

<



C ← default
H ← VARi+1

R← min(R,C)





Figure 4.838: Automaton for the MIN_RANGE_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.48 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s





C ← default
H ← VAR1
R← default





≥ t

m
in
(R

,
C
)

>
{C ← H − VARi+1}

≤
{H ← VARi+1}

>
{C ← H − VARi+1}=

<



C ← default
H ← VARi+1

R← min(R,C)





Figure 4.839: Simplified automaton for the MIN_RANGE_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.42 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear
invariant.
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MIN_RANGE_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MIN_RANGE_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 1¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 1

Purpose

VALUE is the minimum value of the differences between the largest and smallest value in
each occurrence of the INCREASING pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (1, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.840 provides an example where the MIN_RANGE_INCREASING

(1, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_range_increasing,['20141203']).

ctr_origin(min_range_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(min_range_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_range_increasing,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_range_increasing, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_range_increasing, []).

ctr_functional_dependency(min_range_increasing, 1, [2]).

ctr_typical(min_range_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_range_increasing,min_range_increasing(1,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_range_increasing,[]).

ctr_eval(min_range_increasing, [checker(min_range_increasing_c1),
    checker(min_range_increasing_c),
    automaton(min_range_increasing_a1),
    automaton(min_range_increasing_a),
    automaton_with_signature(min_range_increasing_a1_s),
    automaton_with_signature(min_range_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_range_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_increasing_c(VARS, Default, s, Default, First, Default, Value).

min_range_increasing_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_increasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        min_range_increasing_c([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_increasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,abs(H-Xj)),
        min_range_increasing_c([Xj|Xs], Default, s, C, Xj, A1000, Result).

min_range_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_increasing_c1(VARS, Default, s, Default, Value).

min_range_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_range_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_range_increasing_c1([Xj|Xs], Default, s, R, Result).
min_range_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,max(0,Xj-Xi)),
        min_range_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_range_increasing, min_range_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(min_range_increasing, min_range_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_range_increasing, min_range_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_range_increasing, min_range_increasing_ao1, pair_signature(2,signature)).

min_range_increasing_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_increasing_a(Flag,Value,VARIABLES,Default).

min_range_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

min_range_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,s,([C, Xj, min(R, abs(H - Xj))]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_increasing_ao(Flag,Value,VARIABLES,Default,Options).

min_range_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,s,([C, Xj, min(R, abs(H - Xj))]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_increasing_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_increasing_a1(Flag,Value,VARIABLES,Default).

min_range_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_range_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([min(R, max(0, Xj - Xi))]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_range_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

min_range_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([min(R, max(0, Xj - Xi))]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_range_increasing_r(VALUE,Xs,SV):-
        min_range_increasing_r(VALUE,Xs,SV,SV).

min_range_increasing_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=1.


min_range_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.840: Illustrating the MIN_RANGE_INCREASING constraint of the Example
slot
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Automaton Figures 4.841 and 4.842 respectively depict the automaton associated with the constraint
MIN_RANGE_INCREASING and its simplified form.

R s





C ← default
H ← VAR1
R← default





min(R,C)

≥
{H ← VARi+1}

<{
H ← VARi+1

R← min(R, |H − VARi+1|)
}

Figure 4.841: Automaton for the MIN_RANGE_INCREASING constraint obtained by
applying decoration Table 3.48 to the seed transducer of the INCREASING pattern
where default is +∞

R s

{R← default}

R

≥<
{R← min(R,max(0, VARi+1 − VARi))}

Figure 4.842: Simplified automaton for the MIN_RANGE_INCREASING constraint ob-
tained by applying decoration Table 3.47 to the seed transducer of the INCREASING
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_RANGE_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MIN_RANGE_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 1¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 1

Purpose

VALUE is the minimum value of the differences between the largest and smallest value in
each occurrence of the INCREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (2, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.843 provides an example where the MIN_RANGE_INCREASING_SEQUENCE

(2, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_range_increasing_sequence,['20141203']).

ctr_origin(min_range_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(min_range_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_range_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_range_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_range_increasing_sequence, []).

ctr_functional_dependency(min_range_increasing_sequence, 1, [2]).

ctr_typical(min_range_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_range_increasing_sequence,min_range_increasing_sequence(2,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_range_increasing_sequence,[]).

ctr_eval(min_range_increasing_sequence, [checker(min_range_increasing_sequence_c1),
    checker(min_range_increasing_sequence_c),
    automaton(min_range_increasing_sequence_a1),
    automaton(min_range_increasing_sequence_a),
    automaton_with_signature(min_range_increasing_sequence_a1_s),
    automaton_with_signature(min_range_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_range_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_increasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

min_range_increasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        min_range_increasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        min_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
min_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_range_increasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).
min_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi=:=Xj, !,
        min_range_increasing_sequence_c([Xj|Xs], Default, t, C, H, R, Result).
min_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        min_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).

min_range_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_increasing_sequence_c1(VARS, Default, s, Default, First, Default, Value).

min_range_increasing_sequence_c1([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        min_range_increasing_sequence_c1([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is Xj-H,
        min_range_increasing_sequence_c1([Xj|Xs], Default, t, A1000, H, R, Result).
min_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_range_increasing_sequence_c1([Xj|Xs], Default, s, Default, Xj, A1000, Result).
min_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi=:=Xj, !,
        min_range_increasing_sequence_c1([Xj|Xs], Default, t, C, H, R, Result).
min_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is Xj-H,
        min_range_increasing_sequence_c1([Xj|Xs], Default, t, A1000, H, R, Result).

ctr_automaton_signature(min_range_increasing_sequence, min_range_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_range_increasing_sequence, min_range_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_range_increasing_sequence, min_range_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_range_increasing_sequence, min_range_increasing_sequence_ao1, pair_signature(2,signature)).

min_range_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_range_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_range_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), H, R])),
        arc(t,GT,s,([Default, Xj, min(R, C)])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,t,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_range_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), H, R])),
        arc(t,GT,s,([Default, Xj, min(R, C)])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,t,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_range_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_range_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,t,([Xj - H, H, R])),
        arc(t,GT,s,([Default, Xj, min(R, C)])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,t,([Xj - H, H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,t,([Xj - H, H, R])),
        arc(t,GT,s,([Default, Xj, min(R, C)])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,t,([Xj - H, H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_increasing_sequence_r(VALUE,Xs,SV):-
        min_range_increasing_sequence_r(VALUE,Xs,SV,SV).

min_range_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=1.


min_range_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.843: Illustrating the MIN_RANGE_INCREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.844 and 4.845 respectively depict the automaton associated with the constraint
MIN_RANGE_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
H ← VAR1
R← default





≤ t

m
in
(R

,
C
)

≥
{H ← VARi+1}

<
{C ← |H − VARi+1|}

>



C ← default
H ← VARi+1

R← min(R,C)





=
<

{C ← |H − VARi+1|}

Figure 4.844: Automaton for the MIN_RANGE_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.48 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MIN_RANGE_INCREASING_SEQUENCE 1765

≥ s





C ← default
H ← VAR1
R← default





≤ t

m
in
(R

,
C
)

≥
{H ← VARi+1}

<
{C ← VARi+1 −H}

>



C ← default
H ← VARi+1

R← min(R,C)





=
<

{C ← VARi+1 −H}

Figure 4.845: Simplified automaton for the MIN_RANGE_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.43 to the seed transducer of the
INCREASING_SEQUENCE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear
invariant.
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MIN_RANGE_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MIN_RANGE_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 1¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 1

Purpose

VALUE is the minimum value of the differences between the largest and smallest value in
each occurrence of the STRICTLY_DECREASING_SEQUENCE pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (1, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.846 provides an example where the MIN_RANGE_STRICTLY_DECREASING_SEQUENCE

(1, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_range_strictly_decreasing_sequence,['20141203']).

ctr_origin(min_range_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_range_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_range_strictly_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_range_strictly_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_range_strictly_decreasing_sequence, []).

ctr_functional_dependency(min_range_strictly_decreasing_sequence, 1, [2]).

ctr_typical(min_range_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_range_strictly_decreasing_sequence,min_range_strictly_decreasing_sequence(1,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(min_range_strictly_decreasing_sequence,[]).

ctr_eval(min_range_strictly_decreasing_sequence, [checker(min_range_strictly_decreasing_sequence_c1),
    checker(min_range_strictly_decreasing_sequence_c),
    automaton(min_range_strictly_decreasing_sequence_a1),
    automaton(min_range_strictly_decreasing_sequence_a),
    automaton_with_signature(min_range_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(min_range_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_range_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_strictly_decreasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

min_range_strictly_decreasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        min_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
min_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        min_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        min_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
min_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(R,C),
        min_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).

min_range_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_strictly_decreasing_sequence_c1(VARS, Default, s, Default, First, Default, Value).

min_range_strictly_decreasing_sequence_c1([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is H-Xj,
        min_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, H, R, Result).
min_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        min_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is H-Xj,
        min_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, H, R, Result).
min_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(R,C),
        min_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, Default, Xj, A1000, Result).

ctr_automaton_signature(min_range_strictly_decreasing_sequence, min_range_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_range_strictly_decreasing_sequence, min_range_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_range_strictly_decreasing_sequence, min_range_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_range_strictly_decreasing_sequence, min_range_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

min_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_range_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), H, R])),
        arc(r,LT,s,([Default, Xj, min(R, C)])),
        arc(r,EQ,s,([Default, Xj, min(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), H, R])),
        arc(r,LT,s,([Default, Xj, min(R, C)])),
        arc(r,EQ,s,([Default, Xj, min(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_range_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([H - Xj, H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(r,GT,r,([H - Xj, H, R])),
        arc(r,LT,s,([Default, Xj, min(R, C)])),
        arc(r,EQ,s,([Default, Xj, min(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([H - Xj, H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(r,GT,r,([H - Xj, H, R])),
        arc(r,LT,s,([Default, Xj, min(R, C)])),
        arc(r,EQ,s,([Default, Xj, min(R, C)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        min_range_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_range_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=1.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.846: Illustrating the MIN_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.847 and 4.848 respectively depict the automaton associated with the constraint
MIN_RANGE_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
H ← VAR1
R← default





> r

m
in
(R

,
C
)

>
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}

≤



C ← default
H ← VARi+1

R← min(R,C)





Figure 4.847: Automaton for the MIN_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.48 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s





C ← default
H ← VAR1
R← default





> r
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in
(R

,
C
)

>
{C ← H − VARi+1}

≤
{H ← VARi+1}

>
{C ← H − VARi+1}

≤



C ← default
H ← VARi+1

R← min(R,C)





Figure 4.848: Simplified automaton for the MIN_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.42 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is +∞; −Ri+Ri−1 ≥ 0
is a linear invariant.
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MIN_RANGE_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MIN_RANGE_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 1¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 1

Purpose

VALUE is the minimum value of the differences between the largest and smallest value in
each occurrence of the STRICTLY_INCREASING_SEQUENCE pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (2, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.849 provides an example where the MIN_RANGE_STRICTLY_INCREASING_SEQUENCE

(2, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_range_strictly_increasing_sequence,['20141203']).

ctr_origin(min_range_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_range_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_range_strictly_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_range_strictly_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(1,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_range_strictly_increasing_sequence, []).

ctr_functional_dependency(min_range_strictly_increasing_sequence, 1, [2]).

ctr_typical(min_range_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_range_strictly_increasing_sequence,min_range_strictly_increasing_sequence(2,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(min_range_strictly_increasing_sequence,[]).

ctr_eval(min_range_strictly_increasing_sequence, [checker(min_range_strictly_increasing_sequence_c1),
    checker(min_range_strictly_increasing_sequence_c),
    automaton(min_range_strictly_increasing_sequence_a1),
    automaton(min_range_strictly_increasing_sequence_a),
    automaton_with_signature(min_range_strictly_increasing_sequence_a1_s),
    automaton_with_signature(min_range_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_range_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_strictly_increasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

min_range_strictly_increasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        min_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        min_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
min_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).
min_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        min_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).

min_range_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_range_strictly_increasing_sequence_c1(VARS, Default, s, Default, First, Default, Value).

min_range_strictly_increasing_sequence_c1([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        min_range_strictly_increasing_sequence_c1([Xj|Xs], Default, s, C, Xj, R, Result).
min_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is Xj-H,
        min_range_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, H, R, Result).
min_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_range_strictly_increasing_sequence_c1([Xj|Xs], Default, s, Default, Xj, A1000, Result).
min_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is Xj-H,
        min_range_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, H, R, Result).

ctr_automaton_signature(min_range_strictly_increasing_sequence, min_range_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_range_strictly_increasing_sequence, min_range_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_range_strictly_increasing_sequence, min_range_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_range_strictly_increasing_sequence, min_range_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

min_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_range_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), H, R])),
        arc(r,GT,s,([Default, Xj, min(R, C)])),
        arc(r,EQ,s,([Default, Xj, min(R, C)])),
        arc(r,LT,r,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), H, R])),
        arc(r,GT,s,([Default, Xj, min(R, C)])),
        arc(r,EQ,s,([Default, Xj, min(R, C)])),
        arc(r,LT,r,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_range_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_range_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,r,([Xj - H, H, R])),
        arc(r,GT,s,([Default, Xj, min(R, C)])),
        arc(r,EQ,s,([Default, Xj, min(R, C)])),
        arc(r,LT,r,([Xj - H, H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_range_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_range_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,r,([Xj - H, H, R])),
        arc(r,GT,s,([Default, Xj, min(R, C)])),
        arc(r,EQ,s,([Default, Xj, min(R, C)])),
        arc(r,LT,r,([Xj - H, H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_range_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        min_range_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

min_range_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=1.
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Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.849: Illustrating the MIN_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.850 and 4.851 respectively depict the automaton associated with the constraint
MIN_RANGE_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
H ← VAR1
R← default





< r

m
in
(R

,
C
)

≥
{H ← VARi+1}

<
{C ← |H − VARi+1|}

≥



C ← default
H ← VARi+1

R← min(R,C)





<
{C ← |H − VARi+1|}

Figure 4.850: Automaton for the MIN_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.48 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s





C ← default
H ← VAR1
R← default





< r

m
in
(R

,
C
)

≥
{H ← VARi+1}

<
{C ← VARi+1 −H}

≥



C ← default
H ← VARi+1

R← min(R,C)





<
{C ← VARi+1 −H}

Figure 4.851: Simplified automaton for the MIN_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.43 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0
is a linear invariant.
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MIN_STRICTLY_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MIN_STRICTLY_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence
of STRICTLY_DECREASING_SEQUENCE is identified (even if this occurrence of
pattern is not complete) then FEATURES[i] is the default value DEFAULT; oth-
erwise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_DECREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example Figure 4.852 provides an example where the MIN_STRICTLY_DECREASING_SEQUENCE

([4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 3, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_strictly_decreasing_sequence,['20141203']).

ctr_origin(min_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_strictly_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_strictly_decreasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_strictly_decreasing_sequence, []).

ctr_functional_dependency(min_strictly_decreasing_sequence, 2, [1,3]).

ctr_typical(min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(min_strictly_decreasing_sequence,[]).

ctr_eval(min_strictly_decreasing_sequence, [checker(min_strictly_decreasing_sequence_c),
    automaton(min_strictly_decreasing_sequence_a),
    automaton_with_signature(min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_strictly_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_strictly_decreasing_sequence_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(min(D,Xi),Xj),
        min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xj)),
        min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=C, !,
        min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_strictly_decreasing_sequence, min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

min_strictly_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(Fi #= Ei #/\ Ei #= Ej -> [min(min(D, Xi), Xj), 1000000])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xj)), 1000000])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



min_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.852: Illustrating the MIN_STRICTLY_DECREASING_SEQUENCE constraint of
the Example slot

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_STRICTLY_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MIN_STRICTLY_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
STRICTLY_INCREASING_SEQUENCE is identified (even if this occurrence of pat-
tern is not complete) then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_INCREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example Figure 4.853 provides an example where the MIN_STRICTLY_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 3, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_strictly_increasing_sequence,['20141203']).

ctr_origin(min_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_strictly_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_strictly_increasing_sequence,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_strictly_increasing_sequence, []).

ctr_functional_dependency(min_strictly_increasing_sequence, 2, [1,3]).

ctr_typical(min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(min_strictly_increasing_sequence,[]).

ctr_eval(min_strictly_increasing_sequence, [checker(min_strictly_increasing_sequence_c),
    automaton(min_strictly_increasing_sequence_a),
    automaton_with_signature(min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_strictly_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_strictly_increasing_sequence_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(min(D,Xi),Xj),
        min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=C, !,
        min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, [Fj|Fs], [Ej|Es]).
min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xj)),
        min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_strictly_increasing_sequence, min_strictly_increasing_sequence_a, pair_signature(2,signature)).

min_strictly_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Ei #/\ Ei #= Ej -> [min(min(D, Xi), Xj), 1000000])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xj)), 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.853: Illustrating the MIN_STRICTLY_INCREASING_SEQUENCE constraint of
the Example slot

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_SURF_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint MIN_SURF_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ 3 ∗ minv+ 3¬

VALUE = +∞∨ VALUE ≤ 3 ∗ maxv− 3
among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− 3− max(maxv− 3, 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
VALUE < +∞⇒ n2 ≥ min(minv+ 3, 0)− 3− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var) 0

3

¬

VALUE ≥ 3 = 3 ∗ 0 + 3

Purpose

VALUE is the minimal surface of occurrences of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example (11, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.854 provides an example where the MIN_SURF_BUMP_ON_DECREASING_SEQUENCE

(11, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(min_surf_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_surf_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_bump_on_decreasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(3*minv+3,1),'VALUE'=sup#\/'VALUE'=<3*maxv-3,among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-3-max(maxv-3,0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),'VALUE'<sup#=>n2>=min(minv+3,0)-3-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_bump_on_decreasing_sequence, []).

ctr_functional_dependency(min_surf_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(min_surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(min_surf_bump_on_decreasing_sequence,min_surf_bump_on_decreasing_sequence(11,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(min_surf_bump_on_decreasing_sequence,[]).

ctr_eval(min_surf_bump_on_decreasing_sequence, [checker(min_surf_bump_on_decreasing_sequence_c1),
    checker(min_surf_bump_on_decreasing_sequence_c),
    automaton(min_surf_bump_on_decreasing_sequence_a1),
    automaton(min_surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(min_surf_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(min_surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result).

min_surf_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_bump_on_decreasing_sequence_c1(VARS, Default, s, 0, Default, Value).

min_surf_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
min_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(min_surf_bump_on_decreasing_sequence, min_surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_bump_on_decreasing_sequence, min_surf_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_bump_on_decreasing_sequence, min_surf_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_bump_on_decreasing_sequence, min_surf_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

min_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,GT,v,([C, D + Xi, R])),
        arc(v,LT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,GT,t,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,GT,v,([C, D + Xi, R])),
        arc(v,LT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,GT,t,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([D + Xi, R])),
        arc(u,LT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,GT,v,([D + Xi, R])),
        arc(v,LT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,GT,t,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([D + Xi, R])),
        arc(u,LT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,GT,v,([D + Xi, R])),
        arc(v,LT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,GT,t,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        min_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=3*MINV+3,
        VALUE#=1000000#\/VALUE#=<3*MAXV-3.




min_surf_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.854: Illustrating the MIN_SURF_BUMP_ON_DECREASING_SEQUENCE con-
straint of the Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.855 and 4.856 respectively depict the automaton associated with the constraint
MIN_SURF_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.855: Automaton for the MIN_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.856: Simplified automaton for the MIN_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is +∞;−Ri+Ri−1 ≥ 0
is a linear invariant.
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MIN_SURF_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint MIN_SURF_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 2 ∗ minv+ 1¬

VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 1 = 2 ∗ 0 + 1

Purpose

VALUE is the minimal surface of occurrences of the DECREASING pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value +∞.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (4, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.857 provides an example where the MIN_SURF_DECREASING

(4, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_decreasing,['20141203']).

ctr_origin(min_surf_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(min_surf_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_decreasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(2*minv+1,1),'VALUE'=sup#\/'VALUE'=<2*maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_decreasing, []).

ctr_functional_dependency(min_surf_decreasing, 1, [2]).

ctr_typical(min_surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_surf_decreasing,min_surf_decreasing(4,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_surf_decreasing,[]).

ctr_eval(min_surf_decreasing, [checker(min_surf_decreasing_c1),
    checker(min_surf_decreasing_c),
    automaton(min_surf_decreasing_a1),
    automaton(min_surf_decreasing_a),
    automaton_with_signature(min_surf_decreasing_a1_s),
    automaton_with_signature(min_surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_decreasing_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi+Xj),
        min_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result).
min_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

min_surf_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_decreasing_c1(VARS, Default, s, Default, Value).

min_surf_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_surf_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,Xi+Xj),
        min_surf_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
min_surf_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        min_surf_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(min_surf_decreasing, min_surf_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing, min_surf_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing, min_surf_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing, min_surf_decreasing_ao1, pair_signature(2,signature)).

min_surf_decreasing_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_decreasing_a(Flag,Value,VARIABLES,Default).

min_surf_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 0, min(R, D + Xi + Xj)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 0, min(R, D + Xi + Xj)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_decreasing_a1(Flag,Value,VARIABLES,Default).

min_surf_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(R, Xi + Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_surf_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([min(R, Xi + Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_decreasing_r(VALUE,Xs,SV):-
        min_surf_decreasing_r(VALUE,Xs,SV,SV).

min_surf_decreasing_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=2*MINV+1,
        VALUE#=1000000#\/VALUE#=<2*MAXV-1.

ctr_glue_matrix(min_surf_decreasing, [cell(s,s,min(cf,cb))]).

ctr_glue_matrix1(min_surf_decreasing, [cell(s,s,sup)]).


min_surf_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.857: Illustrating the MIN_SURF_DECREASING constraint of the Example slot
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Automaton Figures 4.858 and 4.859 respectively depict the automaton associated with the constraint
MIN_SURF_DECREASING and its simplified form.

R s





C ← default
D ← 0
R← default





min(R,C)

>{
D ← 0
R← min(R,D + VARi + VARi+1)

}
≤

Figure 4.858: Automaton for the MIN_SURF_DECREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the DECREASING pattern where
default is +∞

R s

{R← default}

R

>
{R← min(R, VARi + VARi+1)} ≤

Figure 4.859: Simplified automaton for the MIN_SURF_DECREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the DECREASING
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s

s min(
−→
C ,
←−
C )

Table 4.169: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the MIN_SURF_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature SURF , and the aggregator min ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MIN_SURF_DECREASING 1789

s

s +∞

Table 4.170: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.4, for the simplified automaton of the MIN_SURF_DECREASING constraint de-
fined as the composition of the DECREASING pattern , the feature SURF , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_SURF_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MIN_SURF_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
rv = 2⇒ VALUE ≥ 2 ∗ minv+ 1¬

rv ≥ 3⇒ VALUE ≥ min(2 ∗ minv+ 1, sv ∗ (minv+ 1)®)
rv = 2⇒ VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
rv ≥ 3⇒ VALUE = +∞∨ VALUE ≤ max(2 ∗ maxv− 1, sv ∗ (maxv− 1))
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
VALUE < +∞∧ (rv = 2 ∨ maxv = 1)⇒
n1 ≥ VALUE− max(0, 2 ∗ maxv− 3)

VALUE < +∞∧ rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− 1− sv ∗ (maxv− 2)
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
VALUE < +∞∧ (rv = 2 ∨ minv = −1)⇒
n2 ≥ min(0, 2 ∗ minv+ 3)− VALUE

VALUE < +∞∧ rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)

−4

−1

®
9

VALUE ≥ −27 = 9 ∗ (−4 + 1)

0

2



VALUE ≥ 1 = 2 ∗ 0 + 1

2

3

¬

VALUE ≥ 5 = 2 ∗ 2 + 1

Purpose

VALUE is the minimal surface of occurrences of the DECREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value +∞.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (6, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_decreasing_sequence,['20141203']).

ctr_origin(min_surf_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_surf_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_decreasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=1000000,rv=2#=>'VALUE'>=markup(2*minv+1,1),rv>=3#=>'VALUE'>=min(markup(2*minv+1,2),markup(sv*(minv+1),3)),rv=2#=>'VALUE'=sup#\/'VALUE'=<2*maxv-1,rv>=3#=>'VALUE'=sup#\/'VALUE'=<max(2*maxv-1,sv*(maxv-1)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#/\(rv=2#\/maxv=1)#=>n1>='VALUE'-max(0,2*maxv-3),'VALUE'<sup#/\(rv>2#/\maxv>1)#=>n1>='VALUE'-1-sv*(maxv-2),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#/\(rv=2#\/minv= -1)#=>n2>=min(0,2*minv+3)-'VALUE','VALUE'<sup#/\(rv>2#/\minv< -1)#=>n2>=sv*(minv+2)-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_decreasing_sequence, []).

ctr_functional_dependency(min_surf_decreasing_sequence, 1, [2]).

ctr_typical(min_surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_surf_decreasing_sequence,min_surf_decreasing_sequence(6,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_surf_decreasing_sequence,[]).

ctr_eval(min_surf_decreasing_sequence, [checker(min_surf_decreasing_sequence_c1),
    checker(min_surf_decreasing_sequence_c),
    automaton(min_surf_decreasing_sequence_a1),
    automaton(min_surf_decreasing_sequence_a),
    automaton_with_signature(min_surf_decreasing_sequence_a1_s),
    automaton_with_signature(min_surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        min_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        min_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        min_surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

min_surf_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_decreasing_sequence_c1(VARS, Default, s, Default, 0, Default, Value).

min_surf_decreasing_sequence_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        min_surf_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_decreasing_sequence_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        min_surf_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        min_surf_decreasing_sequence_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_surf_decreasing_sequence_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).

ctr_automaton_signature(min_surf_decreasing_sequence, min_surf_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing_sequence, min_surf_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing_sequence, min_surf_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing_sequence, min_surf_decreasing_sequence_ao1, pair_signature(2,signature)).

min_surf_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_surf_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_surf_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_decreasing_sequence_r(VALUE,Xs,SV):-
        min_surf_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_surf_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        RV#=2#=>VALUE#>=2*MINV+1,
        RV#>=3#=>VALUE#>=min(2*MINV+1,SV*(MINV+1)),
        RV#=2#=>VALUE#=1000000#\/VALUE#=<2*MAXV-1,
        RV#>=3#=>VALUE#=1000000#\/VALUE#=<max(2*MAXV-1,SV*(MAXV-1)).

ctr_glue_matrix(min_surf_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,t,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,t,cf+(cb+(df+(db+ -(xj)))))]).



min_surf_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.860 provides an example where the MIN_SURF_DECREASING_SEQUENCE

(6, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.
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Figure 4.860: Illustrating the MIN_SURF_DECREASING_SEQUENCE constraint of the
Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.861 depicts the automaton associated with the constraint
MIN_SURF_DECREASING_SEQUENCE.

≤ s





C ← default
D ← 0
R← default





≥ t

m
in
(R

,
C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}=
{D ← D + VARi+1}

<



C ← default
D ← 0
R← min(R,C)





Figure 4.861: Automaton for the MIN_SURF_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s t

s min(
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C ) min(

−→
C ,
←−
C )

t min(
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C )

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.171: Concrete glue matrix, derived from the parametrised glue matrix 3.5,
for the MIN_SURF_DECREASING_SEQUENCE constraint defined as the composition of
the DECREASING_SEQUENCE pattern , the feature SURF , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_SURF_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint MIN_SURF_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(2 ∗ (maxv− 1), (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) −4

−1


12

VALUE ≥ −30 = (12 − 2) ∗ (−4 + 1)

0

3

¬

VALUE ≥ 2

Purpose

VALUE is the minimal surface of occurrences of the DECREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value +∞.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (4, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.862 provides an example where the MIN_SURF_DECREASING_TERRACE

(4, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_decreasing_terrace,['20141203']).

ctr_origin(min_surf_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(min_surf_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_decreasing_terrace, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(2*(maxv-1),(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_decreasing_terrace, []).

ctr_functional_dependency(min_surf_decreasing_terrace, 1, [2]).

ctr_typical(min_surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(min_surf_decreasing_terrace,min_surf_decreasing_terrace(4,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(min_surf_decreasing_terrace,[]).

ctr_eval(min_surf_decreasing_terrace, [checker(min_surf_decreasing_terrace_c1),
    checker(min_surf_decreasing_terrace_c),
    automaton(min_surf_decreasing_terrace_a1),
    automaton(min_surf_decreasing_terrace_a),
    automaton_with_signature(min_surf_decreasing_terrace_a1_s),
    automaton_with_signature(min_surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

min_surf_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_decreasing_terrace_c1(VARS, Default, s, 0, Default, Value).

min_surf_decreasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_surf_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_surf_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_surf_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_decreasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
min_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_surf_decreasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(min_surf_decreasing_terrace, min_surf_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing_terrace, min_surf_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing_terrace, min_surf_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_decreasing_terrace, min_surf_decreasing_terrace_ao1, pair_signature(2,signature)).

min_surf_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

min_surf_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, min(R, D + Xi)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, min(R, D + Xi)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

min_surf_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, min(R, D + Xi)])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, min(R, D + Xi)])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_decreasing_terrace_r(VALUE,Xs,SV):-
        min_surf_decreasing_terrace_r(VALUE,Xs,SV,SV).

min_surf_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=1000000#\/VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(min_surf_decreasing_terrace, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,df+(db+xj)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(min_surf_decreasing_terrace, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,sup),cell(r,t,df+(db+xj)),cell(t,s,sup),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


min_surf_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.862: Illustrating the MIN_SURF_DECREASING_TERRACE constraint of the
Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.863 and 4.864 respectively depict the automaton associated with the constraint
MIN_SURF_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

min(R,C)

≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi}

>{
D ← 0
R← min(R,D + VARi)

}

<

{D
←

0}

Figure 4.863: Automaton for the MIN_SURF_DECREASING_TERRACE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is +∞

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.172: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the MIN_SURF_DECREASING_TERRACE constraint defined as the composition of the
DECREASING_TERRACE pattern , the feature SURF , and the aggregator min ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}

> r= t

R

≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi}

>{
D ← 0
R← min(R,D + VARi)

}

<

{D
←

0}

Figure 4.864: Simplified automaton for the MIN_SURF_DECREASING_TERRACE con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the DE-
CREASING_TERRACE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear in-
variant.

s r t

s +∞ +∞ +∞

r +∞ +∞
−→
D +

←−
D + VARi+1

C

t +∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.173: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the simplified automaton of the MIN_SURF_DECREASING_TERRACE constraint de-
fined as the composition of the DECREASING_TERRACE pattern , the feature SURF ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_SURF_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint MIN_SURF_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ 3 ∗ minv+ 3¬

VALUE = +∞∨ VALUE ≤ 3 ∗ maxv− 3
among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− 3− max(maxv− 3, 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
VALUE < +∞⇒ n2 ≥ min(minv+ 3, 0)− 3− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

3

¬

VALUE ≥ 3 = 3 ∗ 0 + 3

Purpose

VALUE is the minimal surface of occurrences of the DIP_ON_INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value +∞.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example (9, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.865 provides an example where the MIN_SURF_DIP_ON_INCREASING_SEQUENCE

(9, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(min_surf_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_surf_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_dip_on_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(3*minv+3,1),'VALUE'=sup#\/'VALUE'=<3*maxv-3,among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-3-max(maxv-3,0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),'VALUE'<sup#=>n2>=min(minv+3,0)-3-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_dip_on_increasing_sequence, []).

ctr_functional_dependency(min_surf_dip_on_increasing_sequence, 1, [2]).

ctr_typical(min_surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(min_surf_dip_on_increasing_sequence,min_surf_dip_on_increasing_sequence(9,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(min_surf_dip_on_increasing_sequence,[]).

ctr_eval(min_surf_dip_on_increasing_sequence, [checker(min_surf_dip_on_increasing_sequence_c1),
    checker(min_surf_dip_on_increasing_sequence_c),
    automaton(min_surf_dip_on_increasing_sequence_a1),
    automaton(min_surf_dip_on_increasing_sequence_a),
    automaton_with_signature(min_surf_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(min_surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_dip_on_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result).

min_surf_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_dip_on_increasing_sequence_c1(VARS, Default, s, 0, Default, Value).

min_surf_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
min_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(min_surf_dip_on_increasing_sequence, min_surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_dip_on_increasing_sequence, min_surf_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_dip_on_increasing_sequence, min_surf_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_dip_on_increasing_sequence, min_surf_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

min_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,LT,v,([C, D + Xi, R])),
        arc(v,GT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,LT,t,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,LT,v,([C, D + Xi, R])),
        arc(v,GT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,LT,t,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([D + Xi, R])),
        arc(u,GT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,LT,v,([D + Xi, R])),
        arc(v,GT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,LT,t,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([D + Xi, R])),
        arc(u,GT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,LT,v,([D + Xi, R])),
        arc(v,GT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,LT,t,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        min_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

min_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=3*MINV+3,
        VALUE#=1000000#\/VALUE#=<3*MAXV-3.




min_surf_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.865: Illustrating the MIN_SURF_DIP_ON_INCREASING_SEQUENCE con-
straint of the Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.866 and 4.867 respectively depict the automaton associated with the constraint
MIN_SURF_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.866: Automaton for the MIN_SURF_DIP_ON_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is +∞


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MIN_SURF_DIP_ON_INCREASING_SEQUENCE 1801

≥ s
{

D ← 0
R← default

}
< r < t

> u

< v

R

≥

<

≥

<

<

=

>

{D
←

D
+
VA
R i
}

≥

{D
←

0}

<
{D
←

D
+

V
A
R
i
}

≥{D ←
0}

<

{ D
← 0

R
← min(

R,D
+
VA
Ri)

}

Figure 4.867: Simplified automaton for the MIN_SURF_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0 is
a linear invariant.
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MIN_SURF_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint MIN_SURF_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
rv = 2⇒ VALUE ≥ minv¬

rv ≥ 3⇒ VALUE ≥ min(minv, (sv− 2) ∗ (minv+ 1)− 1®)
rv = 2⇒ VALUE = +∞∨ VALUE ≤ maxv− 1
rv ≥ 3⇒
VALUE = +∞∨ VALUE ≤ max(maxv− 1, (sv− 2) ∗ (maxv− 1)− 1)

among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞∧ (rv = 2 ∨ maxv = 1)⇒ n1 ≥ VALUE− max(0, maxv− 2)
VALUE < +∞∧ rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
VALUE < +∞∧ (rv = 2 ∨ minv = −1)⇒ n2 ≥ min(0, minv+ 1)− VALUE

VALUE < +∞∧ rv > 2 ∧ minv < −1⇒
n2 ≥ (sv− 2) ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var) −3

−1

®
12

VALUE ≥ −21 = (12 − 2) ∗ (−3 + 1) − 1

0

3



VALUE ≥ 0

1

2

¬

VALUE ≥ 1

Purpose

VALUE is the minimal surface of occurrences of the GORGE pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (5, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.868 provides an example where the MIN_SURF_GORGE

(5, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_gorge,['20141203']).

ctr_origin(min_surf_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(min_surf_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_gorge,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_gorge, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,rv=2#=>'VALUE'>=markup(minv,1),rv>=3#=>'VALUE'>=min(markup(minv,2),markup((sv-2)*(minv+1)-1,3)),rv=2#=>'VALUE'=sup#\/'VALUE'=<maxv-1,rv>=3#=>'VALUE'=sup#\/'VALUE'=<max(maxv-1,(sv-2)*(maxv-1)-1),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#/\(rv=2#\/maxv=1)#=>n1>='VALUE'-max(0,maxv-2),'VALUE'<sup#/\(rv>2#/\maxv>1)#=>n1>='VALUE'-(sv-2)*(maxv-2),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#/\(rv=2#\/minv= -1)#=>n2>=min(0,minv+1)-'VALUE','VALUE'<sup#/\(rv>2#/\minv< -1)#=>n2>=(sv-2)*(minv+2)-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_gorge, []).

ctr_functional_dependency(min_surf_gorge, 1, [2]).

ctr_typical(min_surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_surf_gorge,min_surf_gorge(5,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(min_surf_gorge,[]).

ctr_eval(min_surf_gorge, [checker(min_surf_gorge_c1),
    checker(min_surf_gorge_c),
    automaton(min_surf_gorge_a1),
    automaton(min_surf_gorge_a),
    automaton_with_signature(min_surf_gorge_a1_s),
    automaton_with_signature(min_surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_gorge_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        min_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_gorge_c([Xj|Xs], Default, s, C, 0, R, Result).

min_surf_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_gorge_c1(VARS, Default, s, Default, 0, Default, Value).

min_surf_gorge_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_gorge_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_gorge_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_gorge_c1([Xj|Xs], Default, r, C, D, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c1([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        min_surf_gorge_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_surf_gorge_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c1([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_gorge_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_gorge_c1([Xj|Xs], Default, s, C, 0, R, Result).

ctr_automaton_signature(min_surf_gorge, min_surf_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_gorge, min_surf_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_gorge, min_surf_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_gorge, min_surf_gorge_ao1, pair_signature(2,signature)).

min_surf_gorge_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_gorge_a(Flag,Value,VARIABLES,Default).

min_surf_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_gorge_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_gorge_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_gorge_a1(Flag,Value,VARIABLES,Default).

min_surf_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_gorge_r(VALUE,Xs,SV):-
        min_surf_gorge_r(VALUE,Xs,SV,SV).

min_surf_gorge_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        RV#=2#=>VALUE#>=MINV,
        RV#>=3#=>VALUE#>=min(MINV,(SV-2)*(MINV+1)-1),
        RV#=2#=>VALUE#=1000000#\/VALUE#=<MAXV-1,
        RV#>=3#=>VALUE#=1000000#\/VALUE#=<max(MAXV-1,(SV-2)*(MAXV-1)-1).

ctr_glue_matrix(min_surf_gorge, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(s,u,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(r,u,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,r,cf+(df+(db+xj))),cell(t,t,min(cf,cb)),cell(t,u,cf+(df+(db+xj))),cell(u,s,min(cf,cb)),cell(u,r,min(cf,cb)),cell(u,t,cb+(df+(db+xj))),cell(u,u,min(cf,cb))]).



min_surf_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.868: Illustrating the MIN_SURF_GORGE constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.869 depicts the automaton associated with the constraint MIN_SURF_GORGE.

≤ s





C ← default
D ← 0
R← default
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Figure 4.869: Automaton for the MIN_SURF_GORGE constraint obtained by applying
decoration Table 3.37 to the seed transducer of the GORGE pattern where default is +∞
(transition u→ r has the same register update as transition r → u); −Ri +Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t u

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R
min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L
min(

−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L

u min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

←−
C +

−→
D +

←−
D + VARi+1

R
min(

−→
C ,
←−
C )

Table 4.174: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the MIN_SURF_GORGE constraint defined as the composition of the GORGE pattern ,

the feature SURF , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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MIN_SURF_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint MIN_SURF_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 2 ∗ minv+ 1¬

VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 1 = 2 ∗ 0 + 1

Purpose

VALUE is the minimal surface of occurrences of the INCREASING pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value +∞.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (4, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.870 provides an example where the MIN_SURF_INCREASING

(4, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_increasing,['20141203']).

ctr_origin(min_surf_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(min_surf_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_increasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(2*minv+1,1),'VALUE'=sup#\/'VALUE'=<2*maxv-1,required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_increasing, []).

ctr_functional_dependency(min_surf_increasing, 1, [2]).

ctr_typical(min_surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_surf_increasing,min_surf_increasing(4,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_surf_increasing,[]).

ctr_eval(min_surf_increasing, [checker(min_surf_increasing_c1),
    checker(min_surf_increasing_c),
    automaton(min_surf_increasing_a1),
    automaton(min_surf_increasing_a),
    automaton_with_signature(min_surf_increasing_a1_s),
    automaton_with_signature(min_surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_increasing_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi+Xj),
        min_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_surf_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_increasing_c1(VARS, Default, s, Default, Value).

min_surf_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_surf_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        min_surf_increasing_c1([Xj|Xs], Default, s, R, Result).
min_surf_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,Xi+Xj),
        min_surf_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_surf_increasing, min_surf_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing, min_surf_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing, min_surf_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing, min_surf_increasing_ao1, pair_signature(2,signature)).

min_surf_increasing_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_increasing_a(Flag,Value,VARIABLES,Default).

min_surf_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 0, min(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_increasing_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 0, min(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_increasing_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_increasing_a1(Flag,Value,VARIABLES,Default).

min_surf_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([min(R, Xi + Xj)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_surf_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([min(R, Xi + Xj)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_increasing_r(VALUE,Xs,SV):-
        min_surf_increasing_r(VALUE,Xs,SV,SV).

min_surf_increasing_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=2*MINV+1,
        VALUE#=1000000#\/VALUE#=<2*MAXV-1.

ctr_glue_matrix(min_surf_increasing, [cell(s,s,min(cf,cb))]).

ctr_glue_matrix1(min_surf_increasing, [cell(s,s,sup)]).


min_surf_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.870: Illustrating the MIN_SURF_INCREASING constraint of the Example slot
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Automaton Figures 4.871 and 4.872 respectively depict the automaton associated with the constraint
MIN_SURF_INCREASING and its simplified form.

R s





C ← default
D ← 0
R← default





min(R,C)

≥
<{

D ← 0
R← min(R,D + VARi + VARi+1)

}

Figure 4.871: Automaton for the MIN_SURF_INCREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INCREASING pattern where
default is +∞

R s

{R← default}

R

≥<
{R← min(R, VARi + VARi+1)}

Figure 4.872: Simplified automaton for the MIN_SURF_INCREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the INCREASING
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s

s min(
−→
C ,
←−
C )

Table 4.175: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the MIN_SURF_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature SURF , and the aggregator min ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s +∞

Table 4.176: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the simplified automaton of the MIN_SURF_INCREASING constraint de-
fined as the composition of the INCREASING pattern , the feature SURF , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_SURF_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MIN_SURF_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
rv = 2⇒ VALUE ≥ 2 ∗ minv+ 1¬

rv ≥ 3⇒ VALUE ≥ min(2 ∗ minv+ 1, sv ∗ (minv+ 1)®)
rv = 2⇒ VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
rv ≥ 3⇒ VALUE = +∞∨ VALUE ≤ max(2 ∗ maxv− 1, sv ∗ (maxv− 1))
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
VALUE < +∞∧ (rv = 2 ∨ maxv = 1)⇒
n1 ≥ VALUE− max(0, 2 ∗ maxv− 3)

VALUE < +∞∧ rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− 1− sv ∗ (maxv− 2)
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
VALUE < +∞∧ (rv = 2 ∨ minv = −1)⇒
n2 ≥ min(0, 2 ∗ minv+ 3)− VALUE

VALUE < +∞∧ rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)

−4

−1

®
9

VALUE ≥ −27 = 9 ∗ (−4 + 1)

0

3



VALUE ≥ 1 = 2 ∗ 0 + 1

2

3

¬

VALUE ≥ 5 = 2 ∗ 2 + 1

Purpose

VALUE is the minimal surface of occurrences of the INCREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value +∞.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (4, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_increasing_sequence,['20141203']).

ctr_origin(min_surf_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(min_surf_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_increasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=1000000,rv=2#=>'VALUE'>=markup(2*minv+1,1),rv>=3#=>'VALUE'>=min(markup(2*minv+1,2),markup(sv*(minv+1),3)),rv=2#=>'VALUE'=sup#\/'VALUE'=<2*maxv-1,rv>=3#=>'VALUE'=sup#\/'VALUE'=<max(2*maxv-1,sv*(maxv-1)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#/\(rv=2#\/maxv=1)#=>n1>='VALUE'-max(0,2*maxv-3),'VALUE'<sup#/\(rv>2#/\maxv>1)#=>n1>='VALUE'-1-sv*(maxv-2),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#/\(rv=2#\/minv= -1)#=>n2>=min(0,2*minv+3)-'VALUE','VALUE'<sup#/\(rv>2#/\minv< -1)#=>n2>=sv*(minv+2)-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_increasing_sequence, []).

ctr_functional_dependency(min_surf_increasing_sequence, 1, [2]).

ctr_typical(min_surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_surf_increasing_sequence,min_surf_increasing_sequence(4,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_surf_increasing_sequence,[]).

ctr_eval(min_surf_increasing_sequence, [checker(min_surf_increasing_sequence_c1),
    checker(min_surf_increasing_sequence_c),
    automaton(min_surf_increasing_sequence_a1),
    automaton(min_surf_increasing_sequence_a),
    automaton_with_signature(min_surf_increasing_sequence_a1_s),
    automaton_with_signature(min_surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        min_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        min_surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        min_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).

min_surf_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_increasing_sequence_c1(VARS, Default, s, Default, 0, Default, Value).

min_surf_increasing_sequence_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_increasing_sequence_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        min_surf_increasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_surf_increasing_sequence_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        min_surf_increasing_sequence_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        min_surf_increasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).

ctr_automaton_signature(min_surf_increasing_sequence, min_surf_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing_sequence, min_surf_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing_sequence, min_surf_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing_sequence, min_surf_increasing_sequence_ao1, pair_signature(2,signature)).

min_surf_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_surf_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_surf_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_increasing_sequence_r(VALUE,Xs,SV):-
        min_surf_increasing_sequence_r(VALUE,Xs,SV,SV).

min_surf_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        RV#=2#=>VALUE#>=2*MINV+1,
        RV#>=3#=>VALUE#>=min(2*MINV+1,SV*(MINV+1)),
        RV#=2#=>VALUE#=1000000#\/VALUE#=<2*MAXV-1,
        RV#>=3#=>VALUE#=1000000#\/VALUE#=<max(2*MAXV-1,SV*(MAXV-1)).

ctr_glue_matrix(min_surf_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,t,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,t,cf+(cb+(df+(db+ -(xj)))))]).



min_surf_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.873 provides an example where the MIN_SURF_INCREASING_SEQUENCE

(4, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.
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Figure 4.873: Illustrating the MIN_SURF_INCREASING_SEQUENCE constraint of the
Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.874 depicts the automaton associated with the constraint
MIN_SURF_INCREASING_SEQUENCE.

≥ s





C ← default
D ← 0
R← default





≤ t
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in
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<{
C ← D + VARi + VARi+1

D ← 0

}
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C ← default
D ← 0
R← min(R,C)





=
{D ← D + VARi+1}

<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.874: Automaton for the MIN_SURF_INCREASING_SEQUENCE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.177: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the MIN_SURF_INCREASING_SEQUENCE constraint defined as the composition of the
INCREASING_SEQUENCE pattern , the feature SURF , and the aggregator min ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_SURF_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint MIN_SURF_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(2 ∗ (maxv− 1), (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) −4

−1


12

VALUE ≥ −30 = (12 − 2) ∗ (−4 + 1)

0

3

¬

VALUE ≥ 2

Purpose

VALUE is the minimal surface of occurrences of the INCREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value +∞.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (9, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.875 provides an example where the MIN_SURF_INCREASING_TERRACE

(9, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_increasing_terrace,['20141203']).

ctr_origin(min_surf_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(min_surf_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_increasing_terrace, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(2*(maxv-1),(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_increasing_terrace, []).

ctr_functional_dependency(min_surf_increasing_terrace, 1, [2]).

ctr_typical(min_surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(min_surf_increasing_terrace,min_surf_increasing_terrace(9,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(min_surf_increasing_terrace,[]).

ctr_eval(min_surf_increasing_terrace, [checker(min_surf_increasing_terrace_c1),
    checker(min_surf_increasing_terrace_c),
    automaton(min_surf_increasing_terrace_a1),
    automaton(min_surf_increasing_terrace_a),
    automaton_with_signature(min_surf_increasing_terrace_a1_s),
    automaton_with_signature(min_surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

min_surf_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_increasing_terrace_c1(VARS, Default, s, 0, Default, Value).

min_surf_increasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_surf_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_surf_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_surf_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_increasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
min_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_surf_increasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(min_surf_increasing_terrace, min_surf_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing_terrace, min_surf_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing_terrace, min_surf_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_increasing_terrace, min_surf_increasing_terrace_ao1, pair_signature(2,signature)).

min_surf_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_increasing_terrace_a(Flag,Value,VARIABLES,Default).

min_surf_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, min(R, D + Xi)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, min(R, D + Xi)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

min_surf_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, min(R, D + Xi)])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, min(R, D + Xi)])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_increasing_terrace_r(VALUE,Xs,SV):-
        min_surf_increasing_terrace_r(VALUE,Xs,SV,SV).

min_surf_increasing_terrace_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<2#=>VALUE#=1000000,
        VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=1000000#\/VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(min_surf_increasing_terrace, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,df+(db+xj)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(min_surf_increasing_terrace, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,sup),cell(r,t,df+(db+xj)),cell(t,s,sup),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


min_surf_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.875: Illustrating the MIN_SURF_INCREASING_TERRACE constraint of the
Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.876 and 4.877 respectively depict the automaton associated with the constraint
MIN_SURF_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

min(R,C)

≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi}

<{
D ← 0
R← min(R,D + VARi)

}

>

{D
←

0}

Figure 4.876: Automaton for the MIN_SURF_INCREASING_TERRACE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is +∞

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.178: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the MIN_SURF_INCREASING_TERRACE constraint defined as the composition of the
INCREASING_TERRACE pattern , the feature SURF , and the aggregator min ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s
{

D ← 0
R← default

}

< r= t

R

≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi}

<{
D ← 0
R← min(R,D + VARi)

}

>

{D
←

0}

Figure 4.877: Simplified automaton for the MIN_SURF_INCREASING_TERRACE con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the IN-
CREASING_TERRACE pattern where default is +∞; −Ri + Ri−1 ≥ 0 is a linear in-
variant.

s r t

s +∞ +∞ +∞

r +∞ +∞
−→
D +

←−
D + VARi+1

C

t +∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.179: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the simplified automaton of the MIN_SURF_INCREASING_TERRACE constraint de-
fined as the composition of the INCREASING_TERRACE pattern , the feature SURF ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_SURF_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MIN_SURF_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv¬, (sv− 2) ∗ minv)
VALUE = +∞∨ VALUE ≤ max(maxv, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

among(n2, VARIABLES[2, sv− 1], 〈minv〉)
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


9

VALUE ≥ −21 = (9 − 2) ∗ −3

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimal surface of occurrences of the INFLEXION pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (1, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.878 provides an example where the MIN_SURF_INFLEXION

(1, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_inflexion,['20141203']).

ctr_origin(min_surf_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(min_surf_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_inflexion, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv,1),markup((sv-2)*minv,2)),'VALUE'=sup#\/'VALUE'=<max(maxv,(sv-2)*maxv),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-1)),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+1))-'VALUE',among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_inflexion, []).

ctr_functional_dependency(min_surf_inflexion, 1, [2]).

ctr_typical(min_surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_surf_inflexion,min_surf_inflexion(1,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(min_surf_inflexion,[]).

ctr_eval(min_surf_inflexion, [checker(min_surf_inflexion_c1),
    checker(min_surf_inflexion_c),
    automaton(min_surf_inflexion_a1),
    automaton(min_surf_inflexion_a),
    automaton_with_signature(min_surf_inflexion_a1_s),
    automaton_with_signature(min_surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_inflexion_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
min_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result).
min_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        min_surf_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        min_surf_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result).

min_surf_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_inflexion_c1(VARS, Default, s, 0, Default, Value).

min_surf_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_surf_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
min_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_surf_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_inflexion_c1([Xj|Xs], Default, t, 0, A1000, Result).
min_surf_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        min_surf_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
min_surf_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        min_surf_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_inflexion_c1([Xj|Xs], Default, r, 0, A1000, Result).

ctr_automaton_signature(min_surf_inflexion, min_surf_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_inflexion, min_surf_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_inflexion, min_surf_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_inflexion, min_surf_inflexion_ao1, pair_signature(2,signature)).

min_surf_inflexion_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_inflexion_a(Flag,Value,VARIABLES,Default).

min_surf_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, min(R, D + Xi)])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, min(R, D + Xi)])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_inflexion_a1(Flag,Value,VARIABLES,Default).

min_surf_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, min(R, D + Xi)])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(t,GT,t,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, min(R, D + Xi)])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(t,GT,t,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_inflexion_r(VALUE,Xs,SV):-
        min_surf_inflexion_r(VALUE,Xs,SV,SV).

min_surf_inflexion_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=min(MINV,(SV-2)*MINV),
        VALUE#=1000000#\/VALUE#=<max(MAXV,(SV-2)*MAXV).




min_surf_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.878: Illustrating the MIN_SURF_INFLEXION constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.879 and 4.880 respectively depict the automaton associated with the constraint
MIN_SURF_INFLEXION and its simplified form.

= s





C ← default
D ← 0
R← default





≤ r ≥ t

min(R,C)

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<{
D ← 0
R← min(R,D + VARi)

}

Figure 4.879: Automaton for the MIN_SURF_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is +∞ (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← 0
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<{
D ← 0
R← min(R,D + VARi)

}

Figure 4.880: Simplified automaton for the MIN_SURF_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION
pattern where default is +∞ (transition r → t has the same registers updates as tran-
sition t→ r); −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_SURF_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint MIN_SURF_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv+ 1¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(maxv, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


11

VALUE ≥ −18 = (11 − 2) ∗ (−3 + 1)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimal surface of occurrences of the PEAK pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
+∞.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (9, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.881 provides an example where the MIN_SURF_PEAK

(9, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_peak,['20141203']).

ctr_origin(min_surf_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(min_surf_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_peak,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_peak, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv+1,1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(maxv,(sv-2)*maxv),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_peak, []).

ctr_functional_dependency(min_surf_peak, 1, [2]).

ctr_typical(min_surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_surf_peak,min_surf_peak(9,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(min_surf_peak,[]).

ctr_eval(min_surf_peak, [checker(min_surf_peak_c1),
    checker(min_surf_peak_c),
    automaton(min_surf_peak_a1),
    automaton(min_surf_peak_a),
    automaton_with_signature(min_surf_peak_a1_s),
    automaton_with_signature(min_surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_peak_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_peak_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_peak_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        min_surf_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        min_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result).

min_surf_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_peak_c1(VARS, Default, s, Default, 0, Default, Value).

min_surf_peak_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_peak_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_peak_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_peak_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_peak_c1([Xj|Xs], Default, r, C, D, R, Result).
min_surf_peak_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_peak_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_peak_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        min_surf_peak_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        min_surf_peak_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_peak_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_surf_peak_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).

ctr_automaton_signature(min_surf_peak, min_surf_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_peak, min_surf_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_peak, min_surf_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_peak, min_surf_peak_ao1, pair_signature(2,signature)).

min_surf_peak_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_peak_a(Flag,Value,VARIABLES,Default).

min_surf_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_peak_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_peak_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_peak_a1(Flag,Value,VARIABLES,Default).

min_surf_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_peak_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_peak_r(VALUE,Xs,SV):-
        min_surf_peak_r(VALUE,Xs,SV,SV).

min_surf_peak_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=min(MINV+1,(SV-2)*(MINV+1)),
        VALUE#=1000000#\/VALUE#=<max(MAXV,(SV-2)*MAXV).

ctr_glue_matrix(min_surf_peak, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(t,s,min(cf,cb)),cell(t,r,cf+(df+(db+xj))),cell(t,t,min(cf,cb))]).



min_surf_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.881: Illustrating the MIN_SURF_PEAK constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.882 depicts the automaton associated with the constraint MIN_SURF_PEAK.

≥ s





C ← default
D ← 0
R← default





≤ r ≥ t

min(R,C)

≥

<

>{
C ← D + VARi
D ← 0

}

≤
{D ← D + VARi}

>{
C ← C + D + VARi
D ← 0

}

=
{D ← D + VARi}

<



C ← default
D ← 0
R← min(R,C)





Figure 4.882: Automaton for the MIN_SURF_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is +∞;
−Ri +Ri−1 ≥ 0 is a linear invariant.

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R

t min(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L
min(

−→
C ,
←−
C )

Table 4.180: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the MIN_SURF_PEAK constraint defined as the composition of the PEAK pattern , the

feature SURF , and the aggregator min ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_SURF_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint MIN_SURF_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv¬, (sv− 2) ∗ minv)
VALUE = +∞∨ VALUE ≤ max(maxv− 1, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


9

VALUE ≥ −21 = (9 − 2) ∗ −3

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimal surface of occurrences of the PLAIN pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
+∞.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (4, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.883 provides an example where the MIN_SURF_PLAIN

(4, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_plain,['20141203']).

ctr_origin(min_surf_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(min_surf_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_plain, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv,1),markup((sv-2)*minv,2)),'VALUE'=sup#\/'VALUE'=<max(maxv-1,(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_plain, []).

ctr_functional_dependency(min_surf_plain, 1, [2]).

ctr_typical(min_surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_surf_plain,min_surf_plain(4,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(min_surf_plain,[]).

ctr_eval(min_surf_plain, [checker(min_surf_plain_c1),
    checker(min_surf_plain_c),
    automaton(min_surf_plain_a1),
    automaton(min_surf_plain_a),
    automaton_with_signature(min_surf_plain_a1_s),
    automaton_with_signature(min_surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_plain_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).
min_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
min_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_surf_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_plain_c1(VARS, Default, s, 0, Default, Value).

min_surf_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_plain_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_surf_plain_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_surf_plain_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).
min_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_surf_plain_c1([Xj|Xs], Default, r, 0, R, Result).
min_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(min_surf_plain, min_surf_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_plain, min_surf_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_plain, min_surf_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_plain, min_surf_plain_ao1, pair_signature(2,signature)).

min_surf_plain_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_plain_a(Flag,Value,VARIABLES,Default).

min_surf_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, 0, min(R, D + Xi)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,s,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_plain_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, 0, min(R, D + Xi)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,s,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_plain_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_plain_a1(Flag,Value,VARIABLES,Default).

min_surf_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([0, min(R, D + Xi)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,s,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_plain_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([0, min(R, D + Xi)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,s,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_plain_r(VALUE,Xs,SV):-
        min_surf_plain_r(VALUE,Xs,SV,SV).

min_surf_plain_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=min(MINV,(SV-2)*MINV),
        VALUE#=1000000#\/VALUE#=<max(MAXV-1,(SV-2)*(MAXV-1)).

ctr_glue_matrix(min_surf_plain, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(min_surf_plain, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,sup),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


min_surf_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.883: Illustrating the MIN_SURF_PLAIN constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.884 and 4.885 respectively depict the automaton associated with the constraint
MIN_SURF_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

min(R,C) ≤

>

>

=
{D ← D + VARi}

<{
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m
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Figure 4.884: Automaton for the MIN_SURF_PLAIN constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is +∞
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Figure 4.885: Simplified automaton for the MIN_SURF_PLAIN constraint obtained by
applying decoration Table 3.26 to the seed transducer of the PLAIN pattern where
default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.181: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the MIN_SURF_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature SURF , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t +∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.182: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the MIN_SURF_PLAIN constraint defined as the composi-
tion of the PLAIN pattern , the feature SURF , and the aggregator min ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_SURF_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint MIN_SURF_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv+ 1¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(maxv, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


11

VALUE ≥ −18 = (11 − 2) ∗ (−3 + 1)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the minimal surface of occurrences of the PLATEAU pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (3, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.886 provides an example where the MIN_SURF_PLATEAU

(3, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_plateau,['20141203']).

ctr_origin(min_surf_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(min_surf_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_plateau, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv+1,1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(maxv,(sv-2)*maxv),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_plateau, []).

ctr_functional_dependency(min_surf_plateau, 1, [2]).

ctr_typical(min_surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_surf_plateau,min_surf_plateau(3,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(min_surf_plateau,[]).

ctr_eval(min_surf_plateau, [checker(min_surf_plateau_c1),
    checker(min_surf_plateau_c),
    automaton(min_surf_plateau_a1),
    automaton(min_surf_plateau_a),
    automaton_with_signature(min_surf_plateau_a1_s),
    automaton_with_signature(min_surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_plateau_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).
min_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
min_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_surf_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_plateau_c1(VARS, Default, s, 0, Default, Value).

min_surf_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_plateau_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_surf_plateau_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_surf_plateau_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).
min_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_surf_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
min_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(min_surf_plateau, min_surf_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_plateau, min_surf_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_plateau, min_surf_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_plateau, min_surf_plateau_ao1, pair_signature(2,signature)).

min_surf_plateau_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_plateau_a(Flag,Value,VARIABLES,Default).

min_surf_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, 0, min(R, D + Xi)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,s,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_plateau_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, 0, min(R, D + Xi)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,s,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_plateau_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_plateau_a1(Flag,Value,VARIABLES,Default).

min_surf_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([0, min(R, D + Xi)])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,s,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([0, min(R, D + Xi)])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,s,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_plateau_r(VALUE,Xs,SV):-
        min_surf_plateau_r(VALUE,Xs,SV,SV).

min_surf_plateau_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=min(MINV+1,(SV-2)*(MINV+1)),
        VALUE#=1000000#\/VALUE#=<max(MAXV,(SV-2)*MAXV).

ctr_glue_matrix(min_surf_plateau, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(min_surf_plateau, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,sup),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


min_surf_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.886: Illustrating the MIN_SURF_PLATEAU constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.887 and 4.888 respectively depict the automaton associated with the constraint
MIN_SURF_PLATEAU and its simplified form.
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Figure 4.887: Automaton for the MIN_SURF_PLATEAU constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the PLATEAU pattern where default

is +∞
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Figure 4.888: Simplified automaton for the MIN_SURF_PLATEAU constraint obtained
by applying decoration Table 3.26 to the seed transducer of the PLATEAU pattern where
default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.183: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.13, for the MIN_SURF_PLATEAU constraint defined as the composition of the
PLATEAU pattern , the feature SURF , and the aggregator min ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t +∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.184: Concrete glue matrix, derived from the parametrised glue matrix 3.13, for
the simplified automaton of the MIN_SURF_PLATEAU constraint defined as the com-
position of the PLATEAU pattern , the feature SURF , and the aggregator min ; cells
of the glue matrix are coloured with the colour of the constituent to which they are
related.



1834 MIN_SURF_PROPER_PLAIN

MIN_SURF_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint MIN_SURF_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(2 ∗ minv¬, (sv− 2) ∗ minv)
VALUE = +∞∨ VALUE ≤ max(2 ∗ (maxv− 1), (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


9

VALUE ≥ −21 = (9 − 2) ∗ −3

1

3

¬

VALUE ≥ 2 = 2 ∗ 1

Purpose

VALUE is the minimal surface of occurrences of the PROPER_PLAIN pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value +∞.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (8, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.889 provides an example where the MIN_SURF_PROPER_PLAIN

(8, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_proper_plain,['20141203']).

ctr_origin(min_surf_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(min_surf_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_proper_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_proper_plain, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(2*minv,1),markup((sv-2)*minv,2)),'VALUE'=sup#\/'VALUE'=<max(2*(maxv-1),(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_proper_plain, []).

ctr_functional_dependency(min_surf_proper_plain, 1, [2]).

ctr_typical(min_surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_surf_proper_plain,min_surf_proper_plain(8,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(min_surf_proper_plain,[]).

ctr_eval(min_surf_proper_plain, [checker(min_surf_proper_plain_c1),
    checker(min_surf_proper_plain_c),
    automaton(min_surf_proper_plain_a1),
    automaton(min_surf_proper_plain_a),
    automaton_with_signature(min_surf_proper_plain_a1_s),
    automaton_with_signature(min_surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_proper_plain_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
min_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_surf_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_proper_plain_c1(VARS, Default, s, 0, Default, Value).

min_surf_proper_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_surf_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_surf_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_surf_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_surf_proper_plain_c1([Xj|Xs], Default, r, 0, R, Result).
min_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_proper_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(min_surf_proper_plain, min_surf_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_proper_plain, min_surf_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_proper_plain, min_surf_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_proper_plain, min_surf_proper_plain_ao1, pair_signature(2,signature)).

min_surf_proper_plain_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_proper_plain_a(Flag,Value,VARIABLES,Default).

min_surf_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_proper_plain_a1(Flag,Value,VARIABLES,Default).

min_surf_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_proper_plain_r(VALUE,Xs,SV):-
        min_surf_proper_plain_r(VALUE,Xs,SV,SV).

min_surf_proper_plain_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=min(2*MINV,(SV-2)*MINV),
        VALUE#=1000000#\/VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(min_surf_proper_plain, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,df+(db+xj)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(min_surf_proper_plain, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,sup),cell(r,t,df+(db+xj)),cell(t,s,sup),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


min_surf_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.889: Illustrating the MIN_SURF_PROPER_PLAIN constraint of the Example
slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.890 and 4.891 respectively depict the automaton associated with the constraint
MIN_SURF_PROPER_PLAIN and its simplified form.
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Figure 4.890: Automaton for the MIN_SURF_PROPER_PLAIN constraint obtained by
applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is +∞
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Figure 4.891: Simplified automaton for the MIN_SURF_PROPER_PLAIN constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the PROPER_PLAIN
pattern where default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.185: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the MIN_SURF_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature SURF , and the aggregator min ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞ +∞
−→
D +

←−
D + VARi+1

C

t +∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.186: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the MIN_SURF_PROPER_PLAIN constraint defined
as the composition of the PROPER_PLAIN pattern , the feature SURF , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_SURF_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint MIN_SURF_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(2 ∗ maxv, (sv− 2) ∗ maxv)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


12

VALUE ≥ −20 = (12 − 2) ∗ (−3 + 1)

0

2

¬

VALUE ≥ 2 = 2 ∗ (0 + 1)

Purpose

VALUE is the minimal surface of occurrences of the PROPER_PLATEAU pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value +∞.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example (6, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.892 provides an example where the MIN_SURF_PROPER_PLATEAU

(6, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_proper_plateau,['20141203']).

ctr_origin(min_surf_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(min_surf_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_proper_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_proper_plateau, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(2*maxv,(sv-2)*maxv),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-1)),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_proper_plateau, []).

ctr_functional_dependency(min_surf_proper_plateau, 1, [2]).

ctr_typical(min_surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_surf_proper_plateau,min_surf_proper_plateau(6,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(min_surf_proper_plateau,[]).

ctr_eval(min_surf_proper_plateau, [checker(min_surf_proper_plateau_c1),
    checker(min_surf_proper_plateau_c),
    automaton(min_surf_proper_plateau_a1),
    automaton(min_surf_proper_plateau_a),
    automaton_with_signature(min_surf_proper_plateau_a1_s),
    automaton_with_signature(min_surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
min_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_surf_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_proper_plateau_c1(VARS, Default, s, 0, Default, Value).

min_surf_proper_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_surf_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_surf_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_surf_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
min_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_surf_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
min_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
min_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_surf_proper_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
min_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+Xi),
        min_surf_proper_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(min_surf_proper_plateau, min_surf_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_proper_plateau, min_surf_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_proper_plateau, min_surf_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_proper_plateau, min_surf_proper_plateau_ao1, pair_signature(2,signature)).

min_surf_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_proper_plateau_a(Flag,Value,VARIABLES,Default).

min_surf_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_proper_plateau_a1(Flag,Value,VARIABLES,Default).

min_surf_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, min(R, D + Xi)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_proper_plateau_r(VALUE,Xs,SV):-
        min_surf_proper_plateau_r(VALUE,Xs,SV,SV).

min_surf_proper_plateau_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=1000000#\/VALUE#=<max(2*MAXV,(SV-2)*MAXV).

ctr_glue_matrix(min_surf_proper_plateau, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,df+(db+xj)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(min_surf_proper_plateau, [cell(s,s,sup),cell(s,r,sup),cell(s,t,sup),cell(r,s,sup),cell(r,r,sup),cell(r,t,df+(db+xj)),cell(t,s,sup),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


min_surf_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.892: Illustrating the MIN_SURF_PROPER_PLATEAU constraint of the Exam-
ple slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.893 and 4.894 respectively depict the automaton associated with the constraint
MIN_SURF_PROPER_PLATEAU and its simplified form.
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Figure 4.893: Automaton for the MIN_SURF_PROPER_PLATEAU constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLATEAU
pattern where default is +∞
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Figure 4.894: Simplified automaton for the MIN_SURF_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the
PROPER_PLATEAU pattern where default is +∞;−Ri+Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.187: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the MIN_SURF_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature SURF , and the aggregator min ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s +∞ +∞ +∞

r +∞ +∞
−→
D +

←−
D + VARi+1

C

t +∞
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.188: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the simplified automaton of the MIN_SURF_PROPER_PLATEAU constraint defined
as the composition of the PROPER_PLATEAU pattern , the feature SURF , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_SURF_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint MIN_SURF_STEADY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = +∞
VALUE ≥ 2 ∗ minv¬

VALUE = +∞∨ VALUE ≤ 2 ∗ maxv
among(n1, VARIABLES[1, sv], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− 2 ∗ (maxv− 1)
among(n2, VARIABLES[1, sv], 〈minv〉)
VALUE < +∞⇒ n2 ≥ 2 ∗ (minv+ 1)− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|

1

3

¬

VALUE ≥ 2 = 2 ∗ 1

Purpose

VALUE is the minimal surface of occurrences of the STEADY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example (2, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.895 provides an example where the MIN_SURF_STEADY

(2, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_steady,['20141203']).

ctr_origin(min_surf_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(min_surf_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_steady,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_steady, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),n1,n2],[sv=<1#=>'VALUE'=1000000,'VALUE'>=markup(2*minv,1),'VALUE'=sup#\/'VALUE'=<2*maxv,among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-2*(maxv-1),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=2*(minv+1)-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_steady, []).

ctr_functional_dependency(min_surf_steady, 1, [2]).

ctr_typical(min_surf_steady,[size('VARIABLES')>1]).


ctr_example(min_surf_steady,min_surf_steady(2,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(min_surf_steady,[]).

ctr_eval(min_surf_steady, [checker(min_surf_steady_c1),
    checker(min_surf_steady_c),
    automaton(min_surf_steady_a1),
    automaton(min_surf_steady_a),
    automaton_with_signature(min_surf_steady_a1_s),
    automaton_with_signature(min_surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_steady_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_steady_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_steady_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        min_surf_steady_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,D+Xi+Xj),
        min_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_surf_steady_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_steady_c1(VARS, Default, s, Default, Value).

min_surf_steady_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
min_surf_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        min_surf_steady_c1([Xj|Xs], Default, s, R, Result).
min_surf_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,Xi+Xj),
        min_surf_steady_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(min_surf_steady, min_surf_steady_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_steady, min_surf_steady_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_steady, min_surf_steady_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_steady, min_surf_steady_ao1, pair_signature(2,signature)).

min_surf_steady_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_steady_a(Flag,Value,VARIABLES,Default).

min_surf_steady_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_steady_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_steady_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 0, min(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_steady_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_steady_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_steady_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 0, min(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_steady_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_steady_a1(Flag,Value,VARIABLES,Default).

min_surf_steady_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_steady_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_steady_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([min(R, Xi + Xj)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

min_surf_steady_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_steady_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_steady_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([min(R, Xi + Xj)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

min_surf_steady_r(VALUE,Xs,SV):-
        min_surf_steady_r(VALUE,Xs,SV,SV).

min_surf_steady_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        SV#=<1#=>VALUE#=1000000,
        VALUE#>=2*MINV,
        VALUE#=1000000#\/VALUE#=<2*MAXV.

ctr_glue_matrix(min_surf_steady, [cell(s,s,min(cf,cb))]).

ctr_glue_matrix1(min_surf_steady, [cell(s,s,sup)]).


min_surf_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.895: Illustrating the MIN_SURF_STEADY constraint of the Example slot
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Automaton Figures 4.896 and 4.897 respectively depict the automaton associated with the constraint
MIN_SURF_STEADY and its simplified form.

R s





C ← default
D ← 0
R← default





min(R,C)

≷
={

D ← 0
R← min(R,D + VARi + VARi+1)

}

Figure 4.896: Automaton for the MIN_SURF_STEADY constraint obtained by applying
decoration Table 3.37 to the seed transducer of the STEADY pattern where default is
+∞

R s

{R← default}

R

≷=
{R← min(R, VARi + VARi+1)}

Figure 4.897: Simplified automaton for the MIN_SURF_STEADY constraint obtained
by applying decoration Table 3.40 to the seed transducer of the STEADY pattern where
default is +∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s

s min(
−→
C ,
←−
C )

Table 4.189: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.16, for the MIN_SURF_STEADY constraint defined as the composition of the
STEADY pattern , the feature SURF , and the aggregator min ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s +∞

Table 4.190: Concrete glue matrix, derived from the parametrised glue matrix 3.16,
for the simplified automaton of the MIN_SURF_STEADY constraint defined as the com-
position of the STEADY pattern , the feature SURF , and the aggregator min ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_SURF_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint MIN_SURF_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = +∞
rv = 1⇒ VALUE ≥ sv ∗ minv¬

rv ≥ 2⇒ VALUE ≥ min(2 ∗ minv, sv ∗ minv®)
rv = 1⇒ VALUE = +∞∨ VALUE ≤ sv ∗ maxv
rv ≥ 2⇒ VALUE = +∞∨ VALUE ≤ max(2 ∗ maxv, sv ∗ maxv)
among(n1, VARIABLES[1, sv], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, sv ∗ (maxv− 1))
among(n2, VARIABLES[2, sv], 〈minv〉)
VALUE < +∞⇒ n2 ≥ min(0, sv ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var) −3

−1

®
8

VALUE ≥ −24 = 8 ∗ −3

1

3



VALUE ≥ 2 = 2 ∗ 1

2
¬

8

VALUE ≥ 16 = 8 ∗ 2

Purpose

VALUE is the minimal surface of occurrences of the STEADY_SEQUENCE pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value +∞.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (2, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.898 provides an example where the MIN_SURF_STEADY_SEQUENCE

(2, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_steady_sequence,['20141203']).

ctr_origin(min_surf_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(min_surf_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_steady_sequence,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_steady_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#=>'VALUE'=1000000,rv=1#=>'VALUE'>=markup(sv*minv,1),rv>=2#=>'VALUE'>=min(markup(2*minv,2),markup(sv*minv,3)),rv=1#=>'VALUE'=sup#\/'VALUE'=<sv*maxv,rv>=2#=>'VALUE'=sup#\/'VALUE'=<max(2*maxv,sv*maxv),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,sv*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=min(0,sv*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_steady_sequence, []).

ctr_functional_dependency(min_surf_steady_sequence, 1, [2]).

ctr_typical(min_surf_steady_sequence,[size('VARIABLES')>1]).


ctr_example(min_surf_steady_sequence,min_surf_steady_sequence(2,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(min_surf_steady_sequence,[]).

ctr_eval(min_surf_steady_sequence, [checker(min_surf_steady_sequence_c1),
    checker(min_surf_steady_sequence_c),
    automaton(min_surf_steady_sequence_a1),
    automaton(min_surf_steady_sequence_a),
    automaton_with_signature(min_surf_steady_sequence_a1_s),
    automaton_with_signature(min_surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        min_surf_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        min_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
min_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is min(R,C),
        min_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+(D+Xj),
        min_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

min_surf_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_steady_sequence_c1(VARS, Default, s, Default, Default, Value).

min_surf_steady_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_steady_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=\=Xj, !,
        min_surf_steady_sequence_c1([Xj|Xs], Default, s, C, R, Result).
min_surf_steady_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=:=Xj, !,
        A1000 is Xi+Xj,
        min_surf_steady_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
min_surf_steady_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=\=Xj, !,
        A1000 is min(R,C),
        min_surf_steady_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
min_surf_steady_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+Xj,
        min_surf_steady_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).

ctr_automaton_signature(min_surf_steady_sequence, min_surf_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_steady_sequence, min_surf_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_steady_sequence, min_surf_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_steady_sequence, min_surf_steady_sequence_ao1, pair_signature(2,signature)).

min_surf_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_steady_sequence_a(Flag,Value,VARIABLES,Default).

min_surf_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, min(R, C)])),
        arc(r,GT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, min(R, C)])),
        arc(r,GT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_steady_sequence_a1(Flag,Value,VARIABLES,Default).

min_surf_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, R])),
        arc(s,GT,s,([C, R])),
        arc(s,EQ,r,([Xi + Xj, R])),
        arc(r,LT,s,([Default, min(R, C)])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,r,([C + Xj, R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, R])),
        arc(s,GT,s,([C, R])),
        arc(s,EQ,r,([Xi + Xj, R])),
        arc(r,LT,s,([Default, min(R, C)])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,r,([C + Xj, R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_steady_sequence_r(VALUE,Xs,SV):-
        min_surf_steady_sequence_r(VALUE,Xs,SV,SV).

min_surf_steady_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        SV#=<1#=>VALUE#=1000000,
        RV#=1#=>VALUE#>=SV*MINV,
        RV#>=2#=>VALUE#>=min(2*MINV,SV*MINV),
        RV#=1#=>VALUE#=1000000#\/VALUE#=<SV*MAXV,
        RV#>=2#=>VALUE#=1000000#\/VALUE#=<max(2*MAXV,SV*MAXV).

ctr_glue_matrix(min_surf_steady_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(min_surf_steady_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+ -(xj)))]).


min_surf_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.898: Illustrating the MIN_SURF_STEADY_SEQUENCE constraint of the Ex-
ample slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.899 and 4.900 respectively depict the automaton associated with the constraint
MIN_SURF_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← 0
R← default





= r

m
in
(R

,
C
)

≷

={
C ← D + VARi + VARi+1

D ← 0

}
≷




C ← default
D ← 0
R← min(R,C)





={
C ← C + D + VARi+1

D ← 0

}

Figure 4.899: Automaton for the MIN_SURF_STEADY_SEQUENCE constraint obtained
by applying decoration Table 3.37 to the seed transducer of the STEADY_SEQUENCE
pattern where default is +∞

≷ s

{
C ← default
R← default

}

= r

m
in
(R

,
C
)

≷

=
{C ← VARi + VARi+1}

≷{
C ← default
R← min(R,C)

}

=
{C ← C + VARi+1}

Figure 4.900: Simplified automaton for the MIN_SURF_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.25 to the seed transducer of the
STEADY_SEQUENCE pattern where default is +∞; −Ri+Ri−1 ≥ 0 is a linear invari-
ant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Table 4.191: Concrete glue matrix, derived from the parametrised glue matrix 3.17,
for the MIN_SURF_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature SURF , and the aggregator min ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.

s r

s min(
−→
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C ) min(

−→
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C )

r min(
−→
C ,
←−
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−→
C +

←−
C − VARi+1

M

Table 4.192: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the simplified automaton of the MIN_SURF_STEADY_SEQUENCE constraint defined
as the composition of the STEADY_SEQUENCE pattern , the feature SURF , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.



1850 MIN_SURF_STRICTLY_DECREASING_SEQUENCE

MIN_SURF_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MIN_SURF_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
minv < 0⇒ VALUE ≥ `1 ∗ minv+ b`1 ∗ (`1 − 1)/2c¬
minv ≥ 0⇒ VALUE ≥ 2 ∗ minv+ 1

maxv > 0⇒ VALUE = +∞∨ VALUE ≤ `2 ∗ maxv− b`2 ∗ (`2 − 1)/2c
maxv ≤ 0⇒ VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, min(sv, rv) ∗ (maxv− 2))− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, min(sv, rv) ∗ (minv+ 2))− 1− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
`1 = min(min(sv, rv), |minv|)
`2 = min(min(sv, rv), |maxv|)
maxv =maxval(VARIABLES.var)

1

3



VALUE ≥ 3

−1

2

¬
`1 = 1
`2 = 2

VALUE ≥ −1

−3

−1

¬
`1 = 3
`2 = 1

VALUE ≥ −6

Purpose

VALUE is the minimal surface of occurrences of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.

Example (7, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.901 provides an example where the MIN_SURF_STRICTLY_DECREASING_SEQUENCE

(7, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(min_surf_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_surf_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_strictly_decreasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),l1=min(min(sv,rv),abs(minv)),l2=min(min(sv,rv),abs(maxv)),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=1000000,minv<0#=>'VALUE'>=markup(l1*minv+l1*(l1-1)/2,1),minv>=0#=>'VALUE'>=markup(2*minv+1,2),maxv>0#=>'VALUE'=sup#\/'VALUE'=<l2*maxv-l2*(l2-1)/2,maxv=<0#=>'VALUE'=sup#\/'VALUE'=<2*maxv-1,among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,min(sv,rv)*(maxv-2))-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#=>n2>=min(0,min(sv,rv)*(minv+2))-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_strictly_decreasing_sequence, []).

ctr_functional_dependency(min_surf_strictly_decreasing_sequence, 1, [2]).

ctr_typical(min_surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_surf_strictly_decreasing_sequence,min_surf_strictly_decreasing_sequence(7,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(min_surf_strictly_decreasing_sequence,[]).

ctr_eval(min_surf_strictly_decreasing_sequence, [checker(min_surf_strictly_decreasing_sequence_c1),
    checker(min_surf_strictly_decreasing_sequence_c),
    automaton(min_surf_strictly_decreasing_sequence_a1),
    automaton(min_surf_strictly_decreasing_sequence_a),
    automaton_with_signature(min_surf_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(min_surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(R,C),
        min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

min_surf_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Default, Value).

min_surf_strictly_decreasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>Xj, !,
        A1000 is Xi+Xj,
        min_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
min_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=<Xj, !,
        min_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
min_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>Xj, !,
        A1000 is C+Xj,
        min_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
min_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(R,C),
        min_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).

ctr_automaton_signature(min_surf_strictly_decreasing_sequence, min_surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_strictly_decreasing_sequence, min_surf_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_strictly_decreasing_sequence, min_surf_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_strictly_decreasing_sequence, min_surf_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

min_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([Xi + Xj, R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([C + Xj, R])),
        arc(r,LT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([Xi + Xj, R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([C + Xj, R])),
        arc(r,LT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        min_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        MINV#<0#=>VALUE#>=min(min(SV,RV),abs(MINV))*MINV+min(min(SV,RV),abs(MINV))*(min(min(SV,RV),abs(MINV))-1)/2,
        MINV#>=0#=>VALUE#>=2*MINV+1,
        MAXV#>0#=>VALUE#=1000000#\/VALUE#=<min(min(SV,RV),abs(MAXV))*MAXV-min(min(SV,RV),abs(MAXV))*(min(min(SV,RV),abs(MAXV))-1)/2,
        MAXV#=<0#=>VALUE#=1000000#\/VALUE#=<2*MAXV-1.

ctr_glue_matrix(min_surf_strictly_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(min_surf_strictly_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+ -(xj)))]).


min_surf_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.901: Illustrating the MIN_SURF_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.902 and 4.903 respectively depict the automaton associated with the constraint
MIN_SURF_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r

m
in
(R

,
C
)

>{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}

≤



C ← default
D ← 0
R← min(R,C)





Figure 4.902: Automaton for the MIN_SURF_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is +∞

≤ s

{
C ← default
R← default

}

> r

m
in
(R

,
C
)

>
{C ← VARi + VARi+1}

≤

>
{C ← C + VARi+1}

≤{
C ← default
R← min(R,C)

}

Figure 4.903: Simplified automaton for the MIN_SURF_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is +∞; −Ri+Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.193: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the MIN_SURF_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature SURF , and

the aggregator min ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
C +

←−
C − VARi+1

M

Table 4.194: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
MIN_SURF_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature SURF ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_SURF_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MIN_SURF_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
minv < 0⇒ VALUE ≥ `1 ∗ minv+ b`1 ∗ (`1 − 1)/2c¬
minv ≥ 0⇒ VALUE ≥ 2 ∗ minv+ 1

maxv > 0⇒ VALUE = +∞∨ VALUE ≤ `2 ∗ maxv− b`2 ∗ (`2 − 1)/2c
maxv ≤ 0⇒ VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, min(sv, rv) ∗ (maxv− 2))− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, min(sv, rv) ∗ (minv+ 2))− 1− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
`1 = min(min(sv, rv), |minv|)
`2 = min(min(sv, rv), |maxv|)
maxv =maxval(VARIABLES.var)

1

3



VALUE ≥ 3

−1

2

¬
`1 = 1
`2 = 2

VALUE ≥ −1

−3

−1

¬
`1 = 3
`2 = 1

VALUE ≥ −6

Purpose

VALUE is the minimal surface of occurrences of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value +∞.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.

Example (6, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.904 provides an example where the MIN_SURF_STRICTLY_INCREASING_SEQUENCE

(6, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_strictly_increasing_sequence,['20141203']).

ctr_origin(min_surf_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_surf_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(min_surf_strictly_increasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),l1=min(min(sv,rv),abs(minv)),l2=min(min(sv,rv),abs(maxv)),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=1000000,minv<0#=>'VALUE'>=markup(l1*minv+l1*(l1-1)/2,1),minv>=0#=>'VALUE'>=markup(2*minv+1,2),maxv>0#=>'VALUE'=sup#\/'VALUE'=<l2*maxv-l2*(l2-1)/2,maxv=<0#=>'VALUE'=sup#\/'VALUE'=<2*maxv-1,among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,min(sv,rv)*(maxv-2))-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#=>n2>=min(0,min(sv,rv)*(minv+2))-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_strictly_increasing_sequence, []).

ctr_functional_dependency(min_surf_strictly_increasing_sequence, 1, [2]).

ctr_typical(min_surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_surf_strictly_increasing_sequence,min_surf_strictly_increasing_sequence(6,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(min_surf_strictly_increasing_sequence,[]).

ctr_eval(min_surf_strictly_increasing_sequence, [checker(min_surf_strictly_increasing_sequence_c1),
    checker(min_surf_strictly_increasing_sequence_c),
    automaton(min_surf_strictly_increasing_sequence_a1),
    automaton(min_surf_strictly_increasing_sequence_a),
    automaton_with_signature(min_surf_strictly_increasing_sequence_a1_s),
    automaton_with_signature(min_surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

min_surf_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_strictly_increasing_sequence_c1(VARS, Default, s, Default, Default, Value).

min_surf_strictly_increasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>=Xj, !,
        min_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
min_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi<Xj, !,
        A1000 is Xi+Xj,
        min_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
min_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
min_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi<Xj, !,
        A1000 is C+Xj,
        min_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).

ctr_automaton_signature(min_surf_strictly_increasing_sequence, min_surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_strictly_increasing_sequence, min_surf_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_strictly_increasing_sequence, min_surf_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_strictly_increasing_sequence, min_surf_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

min_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, R])),
        arc(r,GT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,s,([Default, 0, min(R, C)])),
        arc(r,LT,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, R])),
        arc(r,GT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,s,([Default, 0, min(R, C)])),
        arc(r,LT,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([Xi + Xj, R])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)])),
        arc(r,LT,r,([C + Xj, R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([Xi + Xj, R])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)])),
        arc(r,LT,r,([C + Xj, R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        min_surf_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

min_surf_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        MINV#<0#=>VALUE#>=min(min(SV,RV),abs(MINV))*MINV+min(min(SV,RV),abs(MINV))*(min(min(SV,RV),abs(MINV))-1)/2,
        MINV#>=0#=>VALUE#>=2*MINV+1,
        MAXV#>0#=>VALUE#=1000000#\/VALUE#=<min(min(SV,RV),abs(MAXV))*MAXV-min(min(SV,RV),abs(MAXV))*(min(min(SV,RV),abs(MAXV))-1)/2,
        MAXV#=<0#=>VALUE#=1000000#\/VALUE#=<2*MAXV-1.

ctr_glue_matrix(min_surf_strictly_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(min_surf_strictly_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+ -(xj)))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.904: Illustrating the MIN_SURF_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.905 and 4.906 respectively depict the automaton associated with the constraint
MIN_SURF_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r

m
in
(R

,
C
)

≥

<{
C ← D + VARi + VARi+1

D ← 0

}
≥




C ← default
D ← 0
R← min(R,C)





<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.905: Automaton for the MIN_SURF_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is +∞

≥ s

{
C ← default
R← default

}

< r

m
in
(R

,
C
)

≥

<
{C ← VARi + VARi+1}

≥{
C ← default
R← min(R,C)

}

<
{C ← C + VARi+1}

Figure 4.906: Simplified automaton for the MIN_SURF_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is +∞; −Ri +Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.195: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the MIN_SURF_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature SURF , and

the aggregator min ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
C +

←−
C − VARi+1

M

Table 4.196: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
MIN_SURF_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature SURF ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_SURF_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint MIN_SURF_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
rv = 2⇒ VALUE ≥ minv+ 1¬

rv ≥ 3⇒ VALUE ≥ min(minv+ 1¬, (sv− 2) ∗ (minv+ 1) + 1)
rv = 2⇒ VALUE = +∞∨ VALUE ≤ maxv

rv ≥ 3⇒ VALUE = +∞∨ VALUE ≤ max(maxv, (sv− 2) ∗ (maxv− 1) + 1)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
VALUE < +∞∧ (rv = 2 ∨ maxv = 1)⇒ n1 ≥ VALUE− max(0, maxv− 1)
VALUE < +∞∧ rv > 2 ∧ maxv > 1⇒
n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)− 1

among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞∧ (rv = 2 ∨ minv = −1)⇒ n2 ≥ min(0, minv+ 2)− VALUE

VALUE < +∞∧ rv > 2 ∧ minv < −1⇒ n2 ≥ (sv− 2) ∗ (minv+ 2)− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var) −3

−1

®
12

VALUE ≥ −19 = (12 − 2) ∗ (−3 + 1) + 1

0

2



0 + 1

VALUE ≥ 1

1

2

¬

VALUE ≥ 2

Purpose

VALUE is the minimal surface of occurrences of the SUMMIT pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (3, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.907 provides an example where the MIN_SURF_SUMMIT

(3, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_summit,['20141203']).

ctr_origin(min_surf_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(min_surf_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_summit,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_summit, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,rv=2#=>'VALUE'>=markup(minv+1,1),rv>=3#=>'VALUE'>=min(markup(minv+1,1),markup((sv-2)*(minv+1)+1,2)),rv=2#=>'VALUE'=sup#\/'VALUE'=<maxv,rv>=3#=>'VALUE'=sup#\/'VALUE'=<max(maxv,(sv-2)*(maxv-1)+1),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#/\(rv=2#\/maxv=1)#=>n1>='VALUE'-max(0,maxv-1),'VALUE'<sup#/\(rv>2#/\maxv>1)#=>n1>='VALUE'-(sv-2)*(maxv-2)-1,among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#/\(rv=2#\/minv= -1)#=>n2>=min(0,minv+2)-'VALUE','VALUE'<sup#/\(rv>2#/\minv< -1)#=>n2>=(sv-2)*(minv+2)-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_summit, []).

ctr_functional_dependency(min_surf_summit, 1, [2]).

ctr_typical(min_surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_surf_summit,min_surf_summit(3,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(min_surf_summit,[]).

ctr_eval(min_surf_summit, [checker(min_surf_summit_c1),
    checker(min_surf_summit_c),
    automaton(min_surf_summit_a1),
    automaton(min_surf_summit_a),
    automaton_with_signature(min_surf_summit_a1_s),
    automaton_with_signature(min_surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_summit_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_summit_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_summit_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        min_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_summit_c([Xj|Xs], Default, s, C, 0, R, Result).

min_surf_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_summit_c1(VARS, Default, s, Default, 0, Default, Value).

min_surf_summit_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_summit_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_surf_summit_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_summit_c1([Xj|Xs], Default, r, C, D, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c1([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        min_surf_summit_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_surf_summit_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c1([Xj|Xs], Default, u, C, A1000, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_summit_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_summit_c1([Xj|Xs], Default, s, C, 0, R, Result).

ctr_automaton_signature(min_surf_summit, min_surf_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_summit, min_surf_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_summit, min_surf_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_summit, min_surf_summit_ao1, pair_signature(2,signature)).

min_surf_summit_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_summit_a(Flag,Value,VARIABLES,Default).

min_surf_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_summit_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_summit_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_summit_a1(Flag,Value,VARIABLES,Default).

min_surf_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_summit_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_summit_r(VALUE,Xs,SV):-
        min_surf_summit_r(VALUE,Xs,SV,SV).

min_surf_summit_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        RV#=2#=>VALUE#>=MINV+1,
        RV#>=3#=>VALUE#>=min(MINV+1,(SV-2)*(MINV+1)+1),
        RV#=2#=>VALUE#=1000000#\/VALUE#=<MAXV,
        RV#>=3#=>VALUE#=1000000#\/VALUE#=<max(MAXV,(SV-2)*(MAXV-1)+1).

ctr_glue_matrix(min_surf_summit, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(s,u,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(r,u,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,r,cf+(df+(db+xj))),cell(t,t,min(cf,cb)),cell(t,u,cf+(df+(db+xj))),cell(u,s,min(cf,cb)),cell(u,r,min(cf,cb)),cell(u,t,cb+(df+(db+xj))),cell(u,u,min(cf,cb))]).



min_surf_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.907: Illustrating the MIN_SURF_SUMMIT constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.908 depicts the automaton associated with the constraint MIN_SURF_SUMMIT.

≥ s





C ← default
D ← 0
R← default



 < r

≥ t

= u

min(R,C)

≥

<

<
{D ← D + VARi}

>{
C ← D + VARi
D ← 0

}

=
{D ← D + VARi}

=
{D ← D + VARi}

>{
C ← C + D + VARi
D ← 0

}

<


 C ←

default

D
←

0
R←

m
in(R

,C
)




=
{D ← D + VARi}

<
{D
←

D
+
V
A
R i
}

>

{
D
←

0}
Figure 4.908: Automaton for the MIN_SURF_SUMMIT constraint obtained by applying
decoration Table 3.37 to the seed transducer of the SUMMIT pattern where default is
+∞ (transition u → r has the same register update as transition r → u); −Ri +
Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t u

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R
min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L
min(

−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L

u min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

←−
C +

−→
D +

←−
D + VARi+1

R
min(

−→
C ,
←−
C )

Table 4.197: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the MIN_SURF_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature SURF , and the aggregator min ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.
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MIN_SURF_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint MIN_SURF_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv¬, (sv− 2) ∗ minv)
VALUE = +∞∨ VALUE ≤ max(maxv− 1, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


10

VALUE ≥ −24 = (10 − 2) ∗ −3

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the minimal surface of occurrences of the VALLEY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (7, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.909 provides an example where the MIN_SURF_VALLEY

(7, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_valley,['20141203']).

ctr_origin(min_surf_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(min_surf_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_valley,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_valley, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv,1),markup((sv-2)*minv,2)),'VALUE'=sup#\/'VALUE'=<max(maxv-1,(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_valley, []).

ctr_functional_dependency(min_surf_valley, 1, [2]).

ctr_typical(min_surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_surf_valley,min_surf_valley(7,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(min_surf_valley,[]).

ctr_eval(min_surf_valley, [checker(min_surf_valley_c1),
    checker(min_surf_valley_c),
    automaton(min_surf_valley_a1),
    automaton(min_surf_valley_a),
    automaton_with_signature(min_surf_valley_a1_s),
    automaton_with_signature(min_surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_valley_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_valley_c([Xj|Xs], Default, r, C, D, R, Result).
min_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_valley_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        min_surf_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        min_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).

min_surf_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_valley_c1(VARS, Default, s, Default, 0, Default, Value).

min_surf_valley_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_valley_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_valley_c1([Xj|Xs], Default, r, C, D, R, Result).
min_surf_valley_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_surf_valley_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_valley_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        min_surf_valley_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_surf_valley_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_valley_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_surf_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_surf_valley_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_surf_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        min_surf_valley_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_surf_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        min_surf_valley_c1([Xj|Xs], Default, t, A1000, 0, R, Result).

ctr_automaton_signature(min_surf_valley, min_surf_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_valley, min_surf_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_valley, min_surf_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_valley, min_surf_valley_ao1, pair_signature(2,signature)).

min_surf_valley_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_valley_a(Flag,Value,VARIABLES,Default).

min_surf_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_valley_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_valley_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_valley_a1(Flag,Value,VARIABLES,Default).

min_surf_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_valley_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_valley_r(VALUE,Xs,SV):-
        min_surf_valley_r(VALUE,Xs,SV,SV).

min_surf_valley_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=min(MINV,(SV-2)*MINV),
        VALUE#=1000000#\/VALUE#=<max(MAXV-1,(SV-2)*(MAXV-1)).

ctr_glue_matrix(min_surf_valley, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(t,s,min(cf,cb)),cell(t,r,cf+(df+(db+xj))),cell(t,t,min(cf,cb))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.909: Illustrating the MIN_SURF_VALLEY constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figure 4.910 depicts the automaton associated with the constraint MIN_SURF_VALLEY.

≤ s





C ← default
D ← 0
R← default





≥ r ≤ t

min(R,C)>

≤

≥
{D ← D + VARi}

<{
C ← D + VARi
D ← 0

}

>



C ← default
D ← 0
R← min(R,C)





=
{D ← D + VARi}

<{
C ← C + D + VARi
D ← 0

}

Figure 4.910: Automaton for the MIN_SURF_VALLEY constraint obtained by applying
decoration Table 3.37 to the seed transducer of the VALLEY pattern where default is
+∞; −Ri +Ri−1 ≥ 0 is a linear invariant.

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R

t min(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + VARi+1

L
min(

−→
C ,
←−
C )

Table 4.198: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.21, for the MIN_SURF_VALLEY constraint defined as the composition of the
VALLEY pattern , the feature SURF , and the aggregator min ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_SURF_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MIN_SURF_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞

VALUE ≥ min

(
2 ∗ minv+ 1¬,
b(sv− 1)/2c ∗ minv+ b(sv− 2)/2c ∗ (minv+ 1)

)
∨ VALUE = +∞,

VALUE ≤ max

(
2 ∗ maxv− 1,
b(sv− 1)/2c ∗ maxv+ b(sv− 2)/2c ∗ (maxv− 1)

) 
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− b(sv− 1)/2c − max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− b(sv− 1)/2c − VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


11

VALUE ≥ −23 = −3 ∗ 5 + 4 ∗ (1 − 3)

1

3

¬

VALUE ≥ 3 = 2 ∗ 1 + 1

Purpose

VALUE is the minimal surface of occurrences of the ZIGZAG pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value +∞.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (5, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.911 provides an example where the MIN_SURF_ZIGZAG

(5, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_surf_zigzag,['20141203']).

ctr_origin(min_surf_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(min_surf_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_surf_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(min_surf_zigzag, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(2*minv+1,1),markup((sv-1)/2*minv+(sv-2)/2*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(2*maxv-1,(sv-1)/2*maxv+(sv-2)/2*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-(sv-1)/2-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-(sv-1)/2-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_surf_zigzag, []).

ctr_functional_dependency(min_surf_zigzag, 1, [2]).

ctr_typical(min_surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_surf_zigzag,min_surf_zigzag(5,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(min_surf_zigzag,[]).

ctr_eval(min_surf_zigzag, [checker(min_surf_zigzag_c1),
    checker(min_surf_zigzag_c),
    automaton(min_surf_zigzag_a1),
    automaton(min_surf_zigzag_a),
    automaton_with_signature(min_surf_zigzag_a1_s),
    automaton_with_signature(min_surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_surf_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_zigzag_c(VARS, Default, s, Default, 0, Default, Value).

min_surf_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        min_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        min_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).

min_surf_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=1000000,
        min_surf_zigzag_c1(VARS, Default, s, Default, 0, Default, Value).

min_surf_zigzag_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_zigzag_c1([Xj|Xs], Default, b, C, A1000, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, d, C, 0, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, s, C, 0, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_zigzag_c1([Xj|Xs], Default, c, A1000, 0, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+Xi,
        min_surf_zigzag_c1([Xj|Xs], Default, f, A1000, 0, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_surf_zigzag_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_surf_zigzag_c1([Xj|Xs], Default, a, Default, 0, A1000, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        min_surf_zigzag_c1([Xj|Xs], Default, e, C, A1000, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        min_surf_zigzag_c1([Xj|Xs], Default, f, A1000, 0, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, s, C, 0, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        min_surf_zigzag_c1([Xj|Xs], Default, a, C, 0, R, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_surf_zigzag_c1([Xj|Xs], Default, d, Default, 0, A1000, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_surf_zigzag_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_surf_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+Xi,
        min_surf_zigzag_c1([Xj|Xs], Default, c, A1000, 0, R, Result).

ctr_automaton_signature(min_surf_zigzag, min_surf_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_zigzag, min_surf_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_zigzag, min_surf_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_surf_zigzag, min_surf_zigzag_ao1, pair_signature(2,signature)).

min_surf_zigzag_a(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_zigzag_a(Flag,Value,VARIABLES,Default).

min_surf_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + D + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, min(R, C)])),
        arc(c,LT,a,([Default, 0, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, min(R, C)])),
        arc(f,EQ,s,([Default, 0, min(R, C)])),
        arc(f,LT,c,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

min_surf_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + D + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, min(R, C)])),
        arc(c,LT,a,([Default, 0, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, min(R, C)])),
        arc(f,EQ,s,([Default, 0, min(R, C)])),
        arc(f,LT,c,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 1000000,
        min_surf_zigzag_a1(Flag,Value,VARIABLES,Default).

min_surf_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_surf_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_surf_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, min(R, C)])),
        arc(c,LT,a,([Default, 0, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, min(R, C)])),
        arc(f,EQ,s,([Default, 0, min(R, C)])),
        arc(f,LT,c,([C + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 1000000,
        min_surf_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

min_surf_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_surf_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_surf_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, min(R, C)])),
        arc(c,LT,a,([Default, 0, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, min(R, C)])),
        arc(f,EQ,s,([Default, 0, min(R, C)])),
        arc(f,LT,c,([C + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_surf_zigzag_r(VALUE,Xs,SV):-
        min_surf_zigzag_r(VALUE,Xs,SV,SV).

min_surf_zigzag_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=1000000,
        RV#=<1#=>VALUE#=1000000,
        VALUE#>=min(2*MINV+1,(SV-1)/2*MINV+(SV-2)/2*(MINV+1)),
        VALUE#=1000000#\/VALUE#=<max(2*MAXV-1,(SV-1)/2*MAXV+(SV-2)/2*(MAXV-1)).

ctr_glue_matrix(min_surf_zigzag, [cell(s,s,min(cf,cb)),cell(s,a,min(cf,cb)),cell(s,b,min(cf,cb)),cell(s,c,min(cf,cb)),cell(s,d,min(cf,cb)),cell(s,e,min(cf,cb)),cell(s,f,min(cf,cb)),cell(a,s,min(cf,cb)),cell(a,a,min(cf,cb)),cell(a,b,min(cf,cb)),cell(a,c,cb+(df+(db+xj))),cell(a,d,min(cf,cb)),cell(a,e,df+(db+xj)),cell(a,f,min(cf,cb)),cell(b,s,min(cf,cb)),cell(b,a,min(cf,cb)),cell(b,b,df+(db+xj)),cell(b,c,min(cf,cb)),cell(b,d,df+(db+xj)),cell(b,e,min(cf,cb)),cell(b,f,cb+(df+(db+xj))),cell(c,s,min(cf,cb)),cell(c,a,cf+(df+(db+xj))),cell(c,b,min(cf,cb)),cell(c,c,cf+(cb+(df+(db+xj)))),cell(c,d,min(cf,cb)),cell(c,e,cf+(df+(db+xj))),cell(c,f,min(cf,cb)),cell(d,s,min(cf,cb)),cell(d,a,min(cf,cb)),cell(d,b,df+(db+xj)),cell(d,c,min(cf,cb)),cell(d,d,min(cf,cb)),cell(d,e,min(cf,cb)),cell(d,f,cb+(df+(db+xj))),cell(e,s,min(cf,cb)),cell(e,a,df+(db+xj)),cell(e,b,min(cf,cb)),cell(e,c,cb+(df+(db+xj))),cell(e,d,min(cf,cb)),cell(e,e,df+(db+xj)),cell(e,f,min(cf,cb)),cell(f,s,min(cf,cb)),cell(f,a,min(cf,cb)),cell(f,b,cf+(df+(db+xj))),cell(f,c,min(cf,cb)),cell(f,d,cf+(df+(db+xj))),cell(f,e,min(cf,cb)),cell(f,f,cf+(cb+(df+(db+xj))))]).

ctr_glue_matrix1(min_surf_zigzag, [cell(s,s,min(cf,cb)),cell(s,a,min(cf,cb)),cell(s,b,min(cf,cb)),cell(s,c,min(cf,cb)),cell(s,d,min(cf,cb)),cell(s,e,min(cf,cb)),cell(s,f,min(cf,cb)),cell(a,s,min(cf,cb)),cell(a,a,min(cf,cb)),cell(a,b,min(cf,cb)),cell(a,c,cb+(df+(db+xj))),cell(a,d,min(cf,cb)),cell(a,e,df+(db+xj)),cell(a,f,min(cf,cb)),cell(b,s,min(cf,cb)),cell(b,a,min(cf,cb)),cell(b,b,df+(db+xj)),cell(b,c,min(cf,cb)),cell(b,d,df+(db+xj)),cell(b,e,min(cf,cb)),cell(b,f,cb+(df+(db+xj))),cell(c,s,min(cf,cb)),cell(c,a,cf+(df+(db+xj))),cell(c,b,min(cf,cb)),cell(c,c,cf+(cb+(df+(db+xj)))),cell(c,d,min(cf,cb)),cell(c,e,cf+(df+(db+xj))),cell(c,f,min(cf,cb)),cell(d,s,min(cf,cb)),cell(d,a,min(cf,cb)),cell(d,b,df+(db+xj)),cell(d,c,min(cf,cb)),cell(d,d,min(cf,cb)),cell(d,e,min(cf,cb)),cell(d,f,cb+(df+(db+xj))),cell(e,s,min(cf,cb)),cell(e,a,df+(db+xj)),cell(e,b,min(cf,cb)),cell(e,c,cb+(df+(db+xj))),cell(e,d,min(cf,cb)),cell(e,e,df+(db+xj)),cell(e,f,min(cf,cb)),cell(f,s,min(cf,cb)),cell(f,a,min(cf,cb)),cell(f,b,cf+(df+(db+xj))),cell(f,c,min(cf,cb)),cell(f,d,cf+(df+(db+xj))),cell(f,e,min(cf,cb)),cell(f,f,cf+(cb+(df+(db+xj))))]).


min_surf_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.911: Illustrating the MIN_SURF_ZIGZAG constraint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.912 and 4.913 respectively depict the automaton associated with the constraint
MIN_SURF_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← default
D ← 0
R← min(R,C)





<{
C ← C + D + VARi
D ← 0

}

Figure 4.912: Automaton for the MIN_SURF_ZIGZAG constraint obtained by applying
decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is
+∞; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value
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C ← default
D ← 0
R← min(R,C)





<{
C ← C + VARi
D ← 0

}

Figure 4.913: Simplified automaton for the MIN_SURF_ZIGZAG constraint obtained
by applying decoration Table 3.24 to the seed transducer of the ZIGZAG pattern where
default is +∞; missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the registerD is reset to its initial value; (3) on transitions
from c, f to s the register R is updated wrt C and the register C is reset to its initial
value.; −Ri +Ri−1 ≥ 0 is a linear invariant.
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Table 4.199: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the MIN_SURF_ZIGZAG constraint defined as the composition of the ZIGZAG pattern ,

the feature SURF , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Table 4.200: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the MIN_SURF_ZIGZAG constraint defined as the composi-
tion of the ZIGZAG pattern , the feature SURF , and the aggregator min ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_VALLEY

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint MIN_VALLEY(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (= | >)∗(< | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of VALLEY is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of VALLEY.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example Figure 4.914 provides an example where the MIN_VALLEY

([1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 3, 0, 0, 0, 0, 0, 2, 0, 0, 0, 5, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_valley,['20141203']).

ctr_origin(min_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(min_valley,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_valley,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_valley, []).

ctr_functional_dependency(min_valley, 2, [1,3]).

ctr_typical(min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(min_valley,[]).

ctr_eval(min_valley, [checker(min_valley_c),
    automaton(min_valley_a),
    automaton_with_signature(min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_valley_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_valley_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_valley_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_valley_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_valley_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
min_valley_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        min_valley_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_valley_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_valley_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
min_valley_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_valley_c([Xj|Xs], Default, t, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        min_valley_c([Xj|Xs], Default, r, Default, 1000000, [Fj|Fs], [Ej|Es]).
min_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_valley_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
min_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xi)),
        min_valley_c([Xj|Xs], Default, t, A1000, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_valley, min_valley_a, pair_signature(2,signature)).

min_valley_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_valley_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_valley_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(r,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [min(D, Xi), 1000000])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xi)), 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



min_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.914: Illustrating the MIN_VALLEY constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1878 MIN_WIDTH_DECREASING_SEQUENCE

MIN_WIDTH_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint MIN_WIDTH_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
rv = 2⇒ VALUE = sv+ 1 ∨ VALUE ≤ 2¬

rv ≥ 3⇒ VALUE = sv+ 1 ∨ VALUE ≤ sv

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


6

VALUE ≤ 6

0

1

¬

VALUE ≤ 2

Purpose

VALUE is the minimal width of occurrences of the DECREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value |VARIABLES|+ 1.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (2, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.915 provides an example where the MIN_WIDTH_DECREASING_SEQUENCE

(2, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_decreasing_sequence,['20141203']).

ctr_origin(min_width_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_width_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,rv=2#=>'VALUE'=sv+1#\/'VALUE'=<markup(2,1),rv>=3#=>'VALUE'=sv+1#\/'VALUE'=<markup(sv,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_decreasing_sequence, []).

ctr_functional_dependency(min_width_decreasing_sequence, 1, [2]).

ctr_typical(min_width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_width_decreasing_sequence,min_width_decreasing_sequence(2,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(min_width_decreasing_sequence,[]).

ctr_eval(min_width_decreasing_sequence, [checker(min_width_decreasing_sequence_c1),
    checker(min_width_decreasing_sequence_c),
    automaton(min_width_decreasing_sequence_a1),
    automaton(min_width_decreasing_sequence_a),
    automaton_with_signature(min_width_decreasing_sequence_a1_s),
    automaton_with_signature(min_width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_width_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+2,
        min_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        min_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

min_width_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_decreasing_sequence_c1(VARS, Default, s, Default, 0, Default, Value).

min_width_decreasing_sequence_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+2,
        min_width_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_decreasing_sequence_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        min_width_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_decreasing_sequence_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_width_decreasing_sequence_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).

ctr_automaton_signature(min_width_decreasing_sequence, min_width_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_decreasing_sequence, min_width_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_decreasing_sequence, min_width_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_decreasing_sequence, min_width_decreasing_sequence_ao1, pair_signature(2,signature)).

min_width_decreasing_sequence_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_width_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_width_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_decreasing_sequence_r(VALUE,Xs,SV):-
        min_width_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_width_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=2,
        RV#=2#=>VALUE#=ST+1#\/VALUE#=<2,
        RV#>=3#=>VALUE#=ST+1#\/VALUE#=<ST.

ctr_glue_matrix(min_width_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,t,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,t,cf+(cb+(df+(db+ -1))))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.915: Illustrating the MIN_WIDTH_DECREASING_SEQUENCE constraint of
the Example slot
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Automaton Figure 4.916 depicts the automaton associated with the constraint
MIN_WIDTH_DECREASING_SEQUENCE.

≤ s





C ← default
D ← 0
R← default





≥ t
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C ← D + 2
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C ← C + D + 1
D ← 0
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C ← default
D ← 0
R← min(R,C)





Figure 4.916: Automaton for the MIN_WIDTH_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is |VARIABLES| + 1; −Ri + Ri−1 ≥ 0 is a
linear invariant.

s t
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t min(
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C +
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Table 4.201: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.5, for the MIN_WIDTH_DECREASING_SEQUENCE constraint defined as the
composition of the DECREASING_SEQUENCE pattern , the feature WIDTH , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_WIDTH_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint MIN_WIDTH_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the minimal width of occurrences of the DECREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value |VARIABLES|+ 1.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (2, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.917 provides an example where the MIN_WIDTH_DECREASING_TERRACE

(2, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_decreasing_terrace,['20141203']).

ctr_origin(min_width_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(min_width_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_decreasing_terrace,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_decreasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_decreasing_terrace, []).

ctr_functional_dependency(min_width_decreasing_terrace, 1, [2]).

ctr_typical(min_width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(min_width_decreasing_terrace,min_width_decreasing_terrace(2,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(min_width_decreasing_terrace,[]).

ctr_eval(min_width_decreasing_terrace, [checker(min_width_decreasing_terrace_c1),
    checker(min_width_decreasing_terrace_c),
    automaton(min_width_decreasing_terrace_a1),
    automaton(min_width_decreasing_terrace_a),
    automaton_with_signature(min_width_decreasing_terrace_a1_s),
    automaton_with_signature(min_width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

min_width_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

min_width_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_decreasing_terrace_c1(VARS, Default, s, 0, Default, Value).

min_width_decreasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_width_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
min_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_width_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
min_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_width_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
min_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_width_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
min_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_decreasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
min_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_width_decreasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(min_width_decreasing_terrace, min_width_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_decreasing_terrace, min_width_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_decreasing_terrace, min_width_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_decreasing_terrace, min_width_decreasing_terrace_ao1, pair_signature(2,signature)).

min_width_decreasing_terrace_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

min_width_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, min(R, D + 1)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

min_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, min(R, D + 1)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

min_width_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, min(R, D + 1)])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, min(R, D + 1)])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_width_decreasing_terrace_r(VALUE,Xs,SV):-
        min_width_decreasing_terrace_r(VALUE,Xs,SV,SV).

min_width_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=ST+1,
        RV#=<2#=>VALUE#=ST+1,
        VALUE#>=2,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_decreasing_terrace, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,df+(db+1)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(min_width_decreasing_terrace, [cell(s,s,size('VARIABLES')+1),cell(s,r,size('VARIABLES')+1),cell(s,t,size('VARIABLES')+1),cell(r,s,size('VARIABLES')+1),cell(r,r,size('VARIABLES')+1),cell(r,t,df+(db+1)),cell(t,s,size('VARIABLES')+1),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.917: Illustrating the MIN_WIDTH_DECREASING_TERRACE constraint of the
Example slot
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Automaton Figures 4.918 and 4.919 respectively depict the automaton associated with the constraint
MIN_WIDTH_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

min(R,C)

≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>{
D ← 0
R← min(R,D + 1)

}

<

{D
←

0}

Figure 4.918: Automaton for the MIN_WIDTH_DECREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is |VARIABLES|+ 1

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

−→
D +

←−
D + 1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.202: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the MIN_WIDTH_DECREASING_TERRACE constraint defined as the composition of
the DECREASING_TERRACE pattern , the feature WIDTH , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}

> r= t

R

≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>{
D ← 0
R← min(R,D + 1)

}

<

{D
←

0}

Figure 4.919: Simplified automaton for the MIN_WIDTH_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
DECREASING_TERRACE pattern where default is |VARIABLES|+ 1; −Ri +Ri−1 ≥ 0
is a linear invariant.

s r t

s |VARIABLES|+ 1 |VARIABLES|+ 1 |VARIABLES|+ 1

r |VARIABLES|+ 1 |VARIABLES|+ 1
−→
D +

←−
D + 1

C

t |VARIABLES|+ 1
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.203: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the simplified automaton of the MIN_WIDTH_DECREASING_TERRACE con-
straint defined as the composition of the DECREASING_TERRACE pattern , the

feature WIDTH , and the aggregator min ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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MIN_WIDTH_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint MIN_WIDTH_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
rv = 2⇒ VALUE = sv+ 1 ∨ VALUE ≤ 1¬

rv ≥ 3⇒ VALUE = sv+ 1 ∨ VALUE ≤ sv− 2

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

1

¬

VALUE ≤ 1

0

2


7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the minimal width of occurrences of the GORGE pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
|VARIABLES|+ 1.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (1, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.920 provides an example where the MIN_WIDTH_GORGE

(1, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_gorge,['20141203']).

ctr_origin(min_width_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(min_width_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_gorge,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_gorge, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,rv=2#=>'VALUE'=sv+1#\/'VALUE'=<markup(1,1),rv>=3#=>'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_gorge, []).

ctr_functional_dependency(min_width_gorge, 1, [2]).

ctr_typical(min_width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_width_gorge,min_width_gorge(1,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(min_width_gorge,[]).

ctr_eval(min_width_gorge, [checker(min_width_gorge_c1),
    checker(min_width_gorge_c),
    automaton(min_width_gorge_a1),
    automaton(min_width_gorge_a),
    automaton_with_signature(min_width_gorge_a1_s),
    automaton_with_signature(min_width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_gorge_c(VARS, Default, s, Default, 0, Default, Value).

min_width_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        min_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_gorge_c([Xj|Xs], Default, s, C, 0, R, Result).

min_width_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_gorge_c1(VARS, Default, s, Default, 0, Default, Value).

min_width_gorge_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_gorge_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_gorge_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_gorge_c1([Xj|Xs], Default, r, C, D, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_gorge_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_gorge_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_gorge_c1([Xj|Xs], Default, u, C, A1000, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_gorge_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        min_width_gorge_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_width_gorge_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_gorge_c1([Xj|Xs], Default, u, C, A1000, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_gorge_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_gorge_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_gorge_c1([Xj|Xs], Default, s, C, 0, R, Result).

ctr_automaton_signature(min_width_gorge, min_width_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_gorge, min_width_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_gorge, min_width_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_gorge, min_width_gorge_ao1, pair_signature(2,signature)).

min_width_gorge_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_gorge_a(Flag,Value,VARIABLES,Default).

min_width_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,GT,r,([C, D + 1, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_gorge_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_gorge_ao(Flag,Value,VARIABLES,Default,Options).

min_width_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,GT,r,([C, D + 1, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_gorge_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_gorge_a1(Flag,Value,VARIABLES,Default).

min_width_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,GT,r,([C, D + 1, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_gorge_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,GT,r,([C, D + 1, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_gorge_r(VALUE,Xs,SV):-
        min_width_gorge_r(VALUE,Xs,SV,SV).

min_width_gorge_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=1,
        RV#=2#=>VALUE#=ST+1#\/VALUE#=<1,
        RV#>=3#=>VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_gorge, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(s,u,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(r,u,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,r,cf+(df+(db+1))),cell(t,t,min(cf,cb)),cell(t,u,cf+(df+(db+1))),cell(u,s,min(cf,cb)),cell(u,r,min(cf,cb)),cell(u,t,cb+(df+(db+1))),cell(u,u,min(cf,cb))]).



min_width_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.920: Illustrating the MIN_WIDTH_GORGE constraint of the Example slot
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Automaton Figure 4.921 depicts the automaton associated with the constraint MIN_WIDTH_GORGE.

≤ s





C ← default
D ← 0
R← default



 > r

≤ t

= u

min(R,C)

≤

>

>
{D ← D + 1}

<{
C ← D + 1
D ← 0

}

=
{D ← D + 1}

=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

>


 C ←

default

D
←

0
R←

m
in(R

,C
)




=
{D ← D + 1}

>
{D
←

D
+

1
}

<
{D ← 0}

Figure 4.921: Automaton for the MIN_WIDTH_GORGE constraint obtained by applying
decoration Table 3.37 to the seed transducer of the GORGE pattern where default is
|VARIABLES|+ 1 (transition u→ r has the same register update as transition r → u);
−Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t u

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R
min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L
min(

−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L

u min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

←−
C +

−→
D +

←−
D + 1

R
min(

−→
C ,
←−
C )

Table 4.204: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the MIN_WIDTH_GORGE constraint defined as the composition of the GORGE pattern ,

the feature WIDTH , and the aggregator min ; cells of the glue matrix are coloured
with the colour of the constituent to which they are related.
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MIN_WIDTH_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint MIN_WIDTH_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
rv = 2⇒ VALUE = sv+ 1 ∨ VALUE ≤ 2¬

rv ≥ 3⇒ VALUE = sv+ 1 ∨ VALUE ≤ sv

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


6

VALUE ≤ 6

0

1

¬

VALUE ≤ 2

Purpose

VALUE is the minimal width of occurrences of the INCREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value |VARIABLES|+ 1.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (2, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.922 provides an example where the MIN_WIDTH_INCREASING_SEQUENCE

(2, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_increasing_sequence,['20141203']).

ctr_origin(min_width_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(min_width_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,rv=2#=>'VALUE'=sv+1#\/'VALUE'=<markup(2,1),rv>=3#=>'VALUE'=sv+1#\/'VALUE'=<markup(sv,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_increasing_sequence, []).

ctr_functional_dependency(min_width_increasing_sequence, 1, [2]).

ctr_typical(min_width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_width_increasing_sequence,min_width_increasing_sequence(2,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(min_width_increasing_sequence,[]).

ctr_eval(min_width_increasing_sequence, [checker(min_width_increasing_sequence_c1),
    checker(min_width_increasing_sequence_c),
    automaton(min_width_increasing_sequence_a1),
    automaton(min_width_increasing_sequence_a),
    automaton_with_signature(min_width_increasing_sequence_a1_s),
    automaton_with_signature(min_width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_width_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+2,
        min_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        min_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).

min_width_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_increasing_sequence_c1(VARS, Default, s, Default, 0, Default, Value).

min_width_increasing_sequence_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_increasing_sequence_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+2,
        min_width_increasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_width_increasing_sequence_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_increasing_sequence_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        min_width_increasing_sequence_c1([Xj|Xs], Default, t, A1000, 0, R, Result).

ctr_automaton_signature(min_width_increasing_sequence, min_width_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_increasing_sequence, min_width_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_increasing_sequence, min_width_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_increasing_sequence, min_width_increasing_sequence_ao1, pair_signature(2,signature)).

min_width_increasing_sequence_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_width_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + 2, 0, R])),
        arc(t,GT,s,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_width_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + 2, 0, R])),
        arc(t,GT,s,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_increasing_sequence_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_width_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + 2, 0, R])),
        arc(t,GT,s,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + 2, 0, R])),
        arc(t,GT,s,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_increasing_sequence_r(VALUE,Xs,SV):-
        min_width_increasing_sequence_r(VALUE,Xs,SV,SV).

min_width_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=2,
        RV#=2#=>VALUE#=ST+1#\/VALUE#=<2,
        RV#>=3#=>VALUE#=ST+1#\/VALUE#=<ST.

ctr_glue_matrix(min_width_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,t,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,t,cf+(cb+(df+(db+ -1))))]).



min_width_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.922: Illustrating the MIN_WIDTH_INCREASING_SEQUENCE constraint of the
Example slot
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Automaton Figure 4.923 depicts the automaton associated with the constraint
MIN_WIDTH_INCREASING_SEQUENCE.

≥ s





C ← default
D ← 0
R← default





≤ t

m
in
(R

,
C
)

≥

<{
C ← D + 2
D ← 0

}
>




C ← default
D ← 0
R← min(R,C)





=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

Figure 4.923: Automaton for the MIN_WIDTH_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is |VARIABLES| + 1; −Ri + Ri−1 ≥ 0 is a
linear invariant.

s t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.205: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the MIN_WIDTH_INCREASING_SEQUENCE constraint defined as the composition of
the INCREASING_SEQUENCE pattern , the feature WIDTH , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_WIDTH_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint MIN_WIDTH_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the minimal width of occurrences of the INCREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value |VARIABLES|+ 1.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (2, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.924 provides an example where the MIN_WIDTH_INCREASING_TERRACE

(2, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_increasing_terrace,['20141203']).

ctr_origin(min_width_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(min_width_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_increasing_terrace,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_increasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_increasing_terrace, []).

ctr_functional_dependency(min_width_increasing_terrace, 1, [2]).

ctr_typical(min_width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(min_width_increasing_terrace,min_width_increasing_terrace(2,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(min_width_increasing_terrace,[]).

ctr_eval(min_width_increasing_terrace, [checker(min_width_increasing_terrace_c1),
    checker(min_width_increasing_terrace_c),
    automaton(min_width_increasing_terrace_a1),
    automaton(min_width_increasing_terrace_a),
    automaton_with_signature(min_width_increasing_terrace_a1_s),
    automaton_with_signature(min_width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

min_width_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
min_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

min_width_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_increasing_terrace_c1(VARS, Default, s, 0, Default, Value).

min_width_increasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_width_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_width_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
min_width_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_width_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
min_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_width_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
min_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_width_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
min_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_increasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
min_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_width_increasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(min_width_increasing_terrace, min_width_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_increasing_terrace, min_width_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_increasing_terrace, min_width_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_increasing_terrace, min_width_increasing_terrace_ao1, pair_signature(2,signature)).

min_width_increasing_terrace_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_increasing_terrace_a(Flag,Value,VARIABLES,Default).

min_width_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, min(R, D + 1)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

min_width_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, min(R, D + 1)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_increasing_terrace_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

min_width_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, min(R, D + 1)])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, min(R, D + 1)])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_width_increasing_terrace_r(VALUE,Xs,SV):-
        min_width_increasing_terrace_r(VALUE,Xs,SV,SV).

min_width_increasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=ST+1,
        RV#=<2#=>VALUE#=ST+1,
        VALUE#>=2,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_increasing_terrace, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,df+(db+1)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(min_width_increasing_terrace, [cell(s,s,size('VARIABLES')+1),cell(s,r,size('VARIABLES')+1),cell(s,t,size('VARIABLES')+1),cell(r,s,size('VARIABLES')+1),cell(r,r,size('VARIABLES')+1),cell(r,t,df+(db+1)),cell(t,s,size('VARIABLES')+1),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


min_width_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.924: Illustrating the MIN_WIDTH_INCREASING_TERRACE constraint of the
Example slot
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Automaton Figures 4.925 and 4.926 respectively depict the automaton associated with the constraint
MIN_WIDTH_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

min(R,C)

≥

<

<

=
{D ← D + 1}

>

=
{D ← D + 1}

<{
D ← 0
R← min(R,D + 1)

}

>

{D
←

0}

Figure 4.925: Automaton for the MIN_WIDTH_INCREASING_TERRACE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is |VARIABLES|+ 1

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

−→
D +

←−
D + 1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.206: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the MIN_WIDTH_INCREASING_TERRACE constraint defined as the composition of
the INCREASING_TERRACE pattern , the feature WIDTH , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.926: Simplified automaton for the MIN_WIDTH_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.26 to the seed transducer of the
INCREASING_TERRACE pattern where default is |VARIABLES|+ 1; −Ri +Ri−1 ≥ 0
is a linear invariant.

s r t

s |VARIABLES|+ 1 |VARIABLES|+ 1 |VARIABLES|+ 1

r |VARIABLES|+ 1 |VARIABLES|+ 1
−→
D +

←−
D + 1

C

t |VARIABLES|+ 1
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.207: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the simplified automaton of the MIN_WIDTH_INCREASING_TERRACE constraint de-
fined as the composition of the INCREASING_TERRACE pattern , the feature WIDTH ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.



1898 MIN_WIDTH_INFLEXION

MIN_WIDTH_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint MIN_WIDTH_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the minimal width of occurrences of the INFLEXION pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value |VARIABLES|+ 1.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example (1, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.927 provides an example where the MIN_WIDTH_INFLEXION

(1, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_inflexion,['20141203']).

ctr_origin(min_width_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(min_width_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_inflexion,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_inflexion, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_inflexion, []).

ctr_functional_dependency(min_width_inflexion, 1, [2]).

ctr_typical(min_width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_width_inflexion,min_width_inflexion(1,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(min_width_inflexion,[]).

ctr_eval(min_width_inflexion, [checker(min_width_inflexion_c1),
    checker(min_width_inflexion_c),
    automaton(min_width_inflexion_a1),
    automaton(min_width_inflexion_a),
    automaton_with_signature(min_width_inflexion_a1_s),
    automaton_with_signature(min_width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_inflexion_c(VARS, Default, s, Default, 0, Default, Value).

min_width_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
min_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result).
min_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        min_width_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        min_width_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result).

min_width_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_inflexion_c1(VARS, Default, s, 0, Default, Value).

min_width_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
min_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_width_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
min_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_width_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
min_width_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_inflexion_c1([Xj|Xs], Default, t, 0, A1000, Result).
min_width_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        min_width_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
min_width_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        min_width_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_inflexion_c1([Xj|Xs], Default, r, 0, A1000, Result).

ctr_automaton_signature(min_width_inflexion, min_width_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_inflexion, min_width_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_inflexion, min_width_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_inflexion, min_width_inflexion_ao1, pair_signature(2,signature)).

min_width_inflexion_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_inflexion_a(Flag,Value,VARIABLES,Default).

min_width_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, min(R, D + 1)])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_inflexion_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

min_width_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, min(R, D + 1)])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_inflexion_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_inflexion_a1(Flag,Value,VARIABLES,Default).

min_width_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, min(R, D + 1)])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_width_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, min(R, D + 1)])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_width_inflexion_r(VALUE,Xs,SV):-
        min_width_inflexion_r(VALUE,Xs,SV,SV).

min_width_inflexion_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=1,
        VALUE#=ST+1#\/VALUE#=<ST-2.




min_width_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.927: Illustrating the MIN_WIDTH_INFLEXION constraint of the Example slot
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Automaton Figures 4.928 and 4.929 respectively depict the automaton associated with the constraint
MIN_WIDTH_INFLEXION and its simplified form.

= s





C ← default
D ← 0
R← default





≤ r ≥ t

min(R,C)

=

><

>≤
{D ← D + 1}

≥
{D ← D + 1}

<{
D ← 0
R← min(R,D + 1)

}

Figure 4.928: Automaton for the MIN_WIDTH_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is |VARIABLES|+ 1 (transition r → t has the same registers updates as transi-
tion t→ r)

= s
{

D ← 0
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← D + 1}

≥
{D ← D + 1}

<{
D ← 0
R← min(R,D + 1)

}

Figure 4.929: Simplified automaton for the MIN_WIDTH_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION pat-
tern where default is |VARIABLES|+ 1 (transition r → t has the same registers updates
as transition t→ r); −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1902 MIN_WIDTH_PEAK

MIN_WIDTH_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint MIN_WIDTH_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the minimal width of occurrences of the PEAK pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value |VARIABLES|+ 1.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (2, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.930 provides an example where the MIN_WIDTH_PEAK

(2, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_peak,['20141203']).

ctr_origin(min_width_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(min_width_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_peak,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_peak, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_peak, []).

ctr_functional_dependency(min_width_peak, 1, [2]).

ctr_typical(min_width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_width_peak,min_width_peak(2,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(min_width_peak,[]).

ctr_eval(min_width_peak, [checker(min_width_peak_c1),
    checker(min_width_peak_c),
    automaton(min_width_peak_a1),
    automaton(min_width_peak_a),
    automaton_with_signature(min_width_peak_a1_s),
    automaton_with_signature(min_width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_peak_c(VARS, Default, s, Default, 0, Default, Value).

min_width_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_peak_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_peak_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        min_width_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        min_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result).

min_width_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_peak_c1(VARS, Default, s, Default, 0, Default, Value).

min_width_peak_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_peak_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_peak_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_peak_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_peak_c1([Xj|Xs], Default, r, C, D, R, Result).
min_width_peak_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_peak_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_peak_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        min_width_peak_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        min_width_peak_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_peak_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_peak_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_width_peak_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).

ctr_automaton_signature(min_width_peak, min_width_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_peak, min_width_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_peak, min_width_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_peak, min_width_peak_ao1, pair_signature(2,signature)).

min_width_peak_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_peak_a(Flag,Value,VARIABLES,Default).

min_width_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_peak_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_peak_ao(Flag,Value,VARIABLES,Default,Options).

min_width_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_peak_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_peak_a1(Flag,Value,VARIABLES,Default).

min_width_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_peak_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_peak_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_peak_r(VALUE,Xs,SV):-
        min_width_peak_r(VALUE,Xs,SV,SV).

min_width_peak_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=1,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_peak, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(t,s,min(cf,cb)),cell(t,r,cf+(df+(db+1))),cell(t,t,min(cf,cb))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.930: Illustrating the MIN_WIDTH_PEAK constraint of the Example slot
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Automaton Figure 4.931 depicts the automaton associated with the constraint MIN_WIDTH_PEAK.

≥ s





C ← default
D ← 0
R← default





≤ r ≥ t

min(R,C)

≥

<

>{
C ← D + 1
D ← 0

}

≤
{D ← D + 1}

>{
C ← C + D + 1
D ← 0

}

=
{D ← D + 1}

<



C ← default
D ← 0
R← min(R,C)





Figure 4.931: Automaton for the MIN_WIDTH_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is
|VARIABLES|+ 1; −Ri +Ri−1 ≥ 0 is a linear invariant.

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R

t min(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L
min(

−→
C ,
←−
C )

Table 4.208: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the MIN_WIDTH_PEAK constraint defined as the composition of the PEAK pattern ,

the feature WIDTH , and the aggregator min ; cells of the glue matrix are coloured
with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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MIN_WIDTH_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint MIN_WIDTH_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the minimal width of occurrences of the PLAIN pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value |VARIABLES|+ 1.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (1, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.932 provides an example where the MIN_WIDTH_PLAIN

(1, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_plain,['20141203']).

ctr_origin(min_width_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(min_width_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_plain,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_plain, []).

ctr_functional_dependency(min_width_plain, 1, [2]).

ctr_typical(min_width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_width_plain,min_width_plain(1,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(min_width_plain,[]).

ctr_eval(min_width_plain, [checker(min_width_plain_c1),
    checker(min_width_plain_c),
    automaton(min_width_plain_a1),
    automaton(min_width_plain_a),
    automaton_with_signature(min_width_plain_a1_s),
    automaton_with_signature(min_width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_plain_c(VARS, Default, s, Default, 0, Default, Value).

min_width_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).
min_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
min_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_width_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_plain_c1(VARS, Default, s, 0, Default, Value).

min_width_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_width_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_width_plain_c1([Xj|Xs], Default, s, D, R, Result).
min_width_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_width_plain_c1([Xj|Xs], Default, r, D, R, Result).
min_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_width_plain_c1([Xj|Xs], Default, r, D, R, Result).
min_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).
min_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_width_plain_c1([Xj|Xs], Default, r, 0, R, Result).
min_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(min_width_plain, min_width_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_plain, min_width_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_plain, min_width_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_plain, min_width_plain_ao1, pair_signature(2,signature)).

min_width_plain_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_plain_a(Flag,Value,VARIABLES,Default).

min_width_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, 0, min(R, D + 1)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_plain_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_plain_ao(Flag,Value,VARIABLES,Default,Options).

min_width_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, 0, min(R, D + 1)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_plain_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_plain_a1(Flag,Value,VARIABLES,Default).

min_width_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([0, min(R, D + 1)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_width_plain_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_plain_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([0, min(R, D + 1)])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_width_plain_r(VALUE,Xs,SV):-
        min_width_plain_r(VALUE,Xs,SV,SV).

min_width_plain_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=1,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_plain, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(min_width_plain, [cell(s,s,size('VARIABLES')+1),cell(s,r,size('VARIABLES')+1),cell(s,t,size('VARIABLES')+1),cell(r,s,size('VARIABLES')+1),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,size('VARIABLES')+1),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


min_width_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.932: Illustrating the MIN_WIDTH_PLAIN constraint of the Example slot
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Automaton Figures 4.933 and 4.934 respectively depict the automaton associated with the constraint
MIN_WIDTH_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t
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>

>

=
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Figure 4.933: Automaton for the MIN_WIDTH_PLAIN constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is
|VARIABLES|+ 1
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Figure 4.934: Simplified automaton for the MIN_WIDTH_PLAIN constraint obtained
by applying decoration Table 3.26 to the seed transducer of the PLAIN pattern where
default is |VARIABLES|+ 1; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MIN_WIDTH_PLAIN 1909

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.209: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the MIN_WIDTH_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature WIDTH , and the aggregator min ; cells of the glue matrix are coloured
with the colour of the constituent to which they are related.

s r t

s |VARIABLES|+ 1 |VARIABLES|+ 1 |VARIABLES|+ 1

r |VARIABLES|+ 1
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t |VARIABLES|+ 1
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.210: Concrete glue matrix, derived from the parametrised glue matrix 3.12,
for the simplified automaton of the MIN_WIDTH_PLAIN constraint defined as the com-
position of the PLAIN pattern , the feature WIDTH , and the aggregator min ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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MIN_WIDTH_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint MIN_WIDTH_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the minimal width of occurrences of the PLATEAU pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value |VARIABLES|+ 1.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (3, 〈1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5〉)

Figure 4.935 provides an example where the MIN_WIDTH_PLATEAU

(3, [1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_plateau,['20141203']).

ctr_origin(min_width_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(min_width_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_plateau,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_plateau, []).

ctr_functional_dependency(min_width_plateau, 1, [2]).

ctr_typical(min_width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_width_plateau,min_width_plateau(3,[[var-1],[var-3],[var-3],[var-5],[var-5],[var-5],[var-5],[var-2],[var-4],[var-4],[var-4],[var-3],[var-3],[var-1],[var-5],[var-5]])).


ctr_key_words(min_width_plateau,[]).

ctr_eval(min_width_plateau, [checker(min_width_plateau_c1),
    checker(min_width_plateau_c),
    automaton(min_width_plateau_a1),
    automaton(min_width_plateau_a),
    automaton_with_signature(min_width_plateau_a1_s),
    automaton_with_signature(min_width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_plateau_c(VARS, Default, s, Default, 0, Default, Value).

min_width_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).
min_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
min_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_width_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_plateau_c1(VARS, Default, s, 0, Default, Value).

min_width_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_width_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_width_plateau_c1([Xj|Xs], Default, s, D, R, Result).
min_width_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_width_plateau_c1([Xj|Xs], Default, r, D, R, Result).
min_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_width_plateau_c1([Xj|Xs], Default, r, D, R, Result).
min_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).
min_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_width_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
min_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(min_width_plateau, min_width_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_plateau, min_width_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_plateau, min_width_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_plateau, min_width_plateau_ao1, pair_signature(2,signature)).

min_width_plateau_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_plateau_a(Flag,Value,VARIABLES,Default).

min_width_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, 0, min(R, D + 1)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,s,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_plateau_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_plateau_ao(Flag,Value,VARIABLES,Default,Options).

min_width_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, 0, min(R, D + 1)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,s,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_plateau_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_plateau_a1(Flag,Value,VARIABLES,Default).

min_width_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([0, min(R, D + 1)])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,s,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_width_plateau_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([0, min(R, D + 1)])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,s,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_width_plateau_r(VALUE,Xs,SV):-
        min_width_plateau_r(VALUE,Xs,SV,SV).

min_width_plateau_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=1,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_plateau, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(min_width_plateau, [cell(s,s,size('VARIABLES')+1),cell(s,r,size('VARIABLES')+1),cell(s,t,size('VARIABLES')+1),cell(r,s,size('VARIABLES')+1),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,size('VARIABLES')+1),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


min_width_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.935: Illustrating the MIN_WIDTH_PLATEAU constraint of the Example slot
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Automaton Figures 4.936 and 4.937 respectively depict the automaton associated with the constraint
MIN_WIDTH_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t
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<

<

=
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Figure 4.936: Automaton for the MIN_WIDTH_PLATEAU constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the PLATEAU pattern where default

is |VARIABLES|+ 1
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Figure 4.937: Simplified automaton for the MIN_WIDTH_PLATEAU constraint obtained
by applying decoration Table 3.26 to the seed transducer of the PLATEAU pattern where
default is |VARIABLES|+ 1; −Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.211: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.13, for the MIN_WIDTH_PLATEAU constraint defined as the composition of the
PLATEAU pattern , the feature WIDTH , and the aggregator min ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.

s r t

s |VARIABLES|+ 1 |VARIABLES|+ 1 |VARIABLES|+ 1

r |VARIABLES|+ 1
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t |VARIABLES|+ 1
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.212: Concrete glue matrix, derived from the parametrised glue matrix 3.13,
for the simplified automaton of the MIN_WIDTH_PLATEAU constraint defined as the
composition of the PLATEAU pattern , the feature WIDTH , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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MIN_WIDTH_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint MIN_WIDTH_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the minimal width of occurrences of the PROPER_PLAIN pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value |VARIABLES|+ 1.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example (2, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.938 provides an example where the MIN_WIDTH_PROPER_PLAIN

(2, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_proper_plain,['20141203']).

ctr_origin(min_width_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(min_width_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_proper_plain,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_proper_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_proper_plain, []).

ctr_functional_dependency(min_width_proper_plain, 1, [2]).

ctr_typical(min_width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_width_proper_plain,min_width_proper_plain(2,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(min_width_proper_plain,[]).

ctr_eval(min_width_proper_plain, [checker(min_width_proper_plain_c1),
    checker(min_width_proper_plain_c),
    automaton(min_width_proper_plain_a1),
    automaton(min_width_proper_plain_a),
    automaton_with_signature(min_width_proper_plain_a1_s),
    automaton_with_signature(min_width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_proper_plain_c(VARS, Default, s, Default, 0, Default, Value).

min_width_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
min_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_width_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_proper_plain_c1(VARS, Default, s, 0, Default, Value).

min_width_proper_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_width_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        min_width_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
min_width_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        min_width_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
min_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_width_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
min_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_width_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
min_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        min_width_proper_plain_c1([Xj|Xs], Default, r, 0, R, Result).
min_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,D+1),
        min_width_proper_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(min_width_proper_plain, min_width_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_proper_plain, min_width_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_proper_plain, min_width_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_proper_plain, min_width_proper_plain_ao1, pair_signature(2,signature)).

min_width_proper_plain_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_proper_plain_a(Flag,Value,VARIABLES,Default).

min_width_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

min_width_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_proper_plain_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_proper_plain_a1(Flag,Value,VARIABLES,Default).

min_width_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_width_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_width_proper_plain_r(VALUE,Xs,SV):-
        min_width_proper_plain_r(VALUE,Xs,SV,SV).

min_width_proper_plain_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=2,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_proper_plain, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,df+(db+1)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(min_width_proper_plain, [cell(s,s,size('VARIABLES')+1),cell(s,r,size('VARIABLES')+1),cell(s,t,size('VARIABLES')+1),cell(r,s,size('VARIABLES')+1),cell(r,r,size('VARIABLES')+1),cell(r,t,df+(db+1)),cell(t,s,size('VARIABLES')+1),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.938: Illustrating the MIN_WIDTH_PROPER_PLAIN constraint of the Example
slot
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Automaton Figures 4.939 and 4.940 respectively depict the automaton associated with the constraint
MIN_WIDTH_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

min(R,C) ≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>
{D ← 0}

<

{ D
←
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R
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m
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(R

,D
+
1)

}

Figure 4.939: Automaton for the MIN_WIDTH_PROPER_PLAIN constraint obtained by
applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is |VARIABLES|+ 1
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Figure 4.940: Simplified automaton for the MIN_WIDTH_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the
PROPER_PLAIN pattern where default is |VARIABLES| + 1; −Ri + Ri−1 ≥ 0 is a
linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

−→
D +

←−
D + 1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.213: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the MIN_WIDTH_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature WIDTH , and the aggregator min ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s |VARIABLES|+ 1 |VARIABLES|+ 1 |VARIABLES|+ 1

r |VARIABLES|+ 1 |VARIABLES|+ 1
−→
D +

←−
D + 1

C

t |VARIABLES|+ 1
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.214: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the MIN_WIDTH_PROPER_PLAIN constraint defined
as the composition of the PROPER_PLAIN pattern , the feature WIDTH , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_WIDTH_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint MIN_WIDTH_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the minimal width of occurrences of the PROPER_PLATEAU pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value |VARIABLES|+ 1.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example (2, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.941 provides an example where the MIN_WIDTH_PROPER_PLATEAU

(2, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_proper_plateau,['20141203']).

ctr_origin(min_width_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(min_width_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_proper_plateau,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_proper_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_proper_plateau, []).

ctr_functional_dependency(min_width_proper_plateau, 1, [2]).

ctr_typical(min_width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_width_proper_plateau,min_width_proper_plateau(2,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(min_width_proper_plateau,[]).

ctr_eval(min_width_proper_plateau, [checker(min_width_proper_plateau_c1),
    checker(min_width_proper_plateau_c),
    automaton(min_width_proper_plateau_a1),
    automaton(min_width_proper_plateau_a),
    automaton_with_signature(min_width_proper_plateau_a1_s),
    automaton_with_signature(min_width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value).

min_width_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
min_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

min_width_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_proper_plateau_c1(VARS, Default, s, 0, Default, Value).

min_width_proper_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
min_width_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        min_width_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
min_width_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        min_width_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
min_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        min_width_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
min_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        min_width_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
min_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
min_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        min_width_proper_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
min_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,D+1),
        min_width_proper_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(min_width_proper_plateau, min_width_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_proper_plateau, min_width_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_proper_plateau, min_width_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_proper_plateau, min_width_proper_plateau_ao1, pair_signature(2,signature)).

min_width_proper_plateau_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_proper_plateau_a(Flag,Value,VARIABLES,Default).

min_width_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

min_width_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_proper_plateau_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_proper_plateau_a1(Flag,Value,VARIABLES,Default).

min_width_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

min_width_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, min(R, D + 1)]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

min_width_proper_plateau_r(VALUE,Xs,SV):-
        min_width_proper_plateau_r(VALUE,Xs,SV,SV).

min_width_proper_plateau_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=2,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_proper_plateau, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,min(cf,cb)),cell(r,t,df+(db+1)),cell(t,s,min(cf,cb)),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(min_width_proper_plateau, [cell(s,s,size('VARIABLES')+1),cell(s,r,size('VARIABLES')+1),cell(s,t,size('VARIABLES')+1),cell(r,s,size('VARIABLES')+1),cell(r,r,size('VARIABLES')+1),cell(r,t,df+(db+1)),cell(t,s,size('VARIABLES')+1),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).


min_width_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.941: Illustrating the MIN_WIDTH_PROPER_PLATEAU constraint of the Ex-
ample slot
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Automaton Figures 4.942 and 4.943 respectively depict the automaton associated with the constraint
MIN_WIDTH_PROPER_PLATEAU and its simplified form.

≥ s





C ← default
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Figure 4.942: Automaton for the MIN_WIDTH_PROPER_PLATEAU constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLATEAU
pattern where default is |VARIABLES|+ 1
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R← default
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Figure 4.943: Simplified automaton for the MIN_WIDTH_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.26 to the seed transducer of the
PROPER_PLATEAU pattern where default is |VARIABLES| + 1; −Ri + Ri−1 ≥ 0 is
a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MIN_WIDTH_PROPER_PLATEAU 1921

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

−→
D +

←−
D + 1

C

t min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.215: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the MIN_WIDTH_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature WIDTH , and the aggregator min ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s |VARIABLES|+ 1 |VARIABLES|+ 1 |VARIABLES|+ 1

r |VARIABLES|+ 1 |VARIABLES|+ 1
−→
D +

←−
D + 1

C

t |VARIABLES|+ 1
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.216: Concrete glue matrix, derived from the parametrised glue matrix 3.15, for
the simplified automaton of the MIN_WIDTH_PROPER_PLATEAU constraint defined
as the composition of the PROPER_PLATEAU pattern , the feature WIDTH , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_WIDTH_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint MIN_WIDTH_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = sv+ 1
rv = 1⇒ VALUE ≥ sv

rv ≥ 2⇒ VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬
6

VALUE ≤ 6

Purpose

VALUE is the minimal width of occurrences of the STEADY_SEQUENCE pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value |VARIABLES|+ 1.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (2, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.944 provides an example where the MIN_WIDTH_STEADY_SEQUENCE

(2, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_steady_sequence,['20141203']).

ctr_origin(min_width_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(min_width_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_steady_sequence,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_steady_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'=sv+1,rv=1#=>'VALUE'>=sv,rv>=2#=>'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_steady_sequence, []).

ctr_functional_dependency(min_width_steady_sequence, 1, [2]).

ctr_typical(min_width_steady_sequence,[size('VARIABLES')>1]).


ctr_example(min_width_steady_sequence,min_width_steady_sequence(2,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(min_width_steady_sequence,[]).

ctr_eval(min_width_steady_sequence, [checker(min_width_steady_sequence_c1),
    checker(min_width_steady_sequence_c),
    automaton(min_width_steady_sequence_a1),
    automaton(min_width_steady_sequence_a),
    automaton_with_signature(min_width_steady_sequence_a1_s),
    automaton_with_signature(min_width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_width_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        min_width_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+2,
        min_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
min_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is min(R,C),
        min_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+(D+1),
        min_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

min_width_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_steady_sequence_c1(VARS, Default, s, Default, Default, Value).

min_width_steady_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_steady_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=\=Xj, !,
        min_width_steady_sequence_c1([Xj|Xs], Default, s, C, R, Result).
min_width_steady_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=:=Xj, !,
        min_width_steady_sequence_c1([Xj|Xs], Default, r, 2, R, Result).
min_width_steady_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=\=Xj, !,
        A1000 is min(R,C),
        min_width_steady_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
min_width_steady_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+1,
        min_width_steady_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).

ctr_automaton_signature(min_width_steady_sequence, min_width_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_steady_sequence, min_width_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_steady_sequence, min_width_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_steady_sequence, min_width_steady_sequence_ao1, pair_signature(2,signature)).

min_width_steady_sequence_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_steady_sequence_a(Flag,Value,VARIABLES,Default).

min_width_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + 2, 0, R])),
        arc(r,LT,s,([Default, 0, min(R, C)])),
        arc(r,GT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_width_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + 2, 0, R])),
        arc(r,LT,s,([Default, 0, min(R, C)])),
        arc(r,GT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_steady_sequence_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_steady_sequence_a1(Flag,Value,VARIABLES,Default).

min_width_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, R])),
        arc(s,GT,s,([C, R])),
        arc(s,EQ,r,([2, R])),
        arc(r,LT,s,([Default, min(R, C)])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,r,([C + 1, R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, R])),
        arc(s,GT,s,([C, R])),
        arc(s,EQ,r,([2, R])),
        arc(r,LT,s,([Default, min(R, C)])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,r,([C + 1, R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_steady_sequence_r(VALUE,Xs,SV):-
        min_width_steady_sequence_r(VALUE,Xs,SV,SV).

min_width_steady_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=ST+1,
        RV#=1#=>VALUE#>=SV,
        RV#>=2#=>VALUE#>=2,
        VALUE#=ST+1#\/VALUE#=<ST.

ctr_glue_matrix(min_width_steady_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(min_width_steady_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+ -1))]).


min_width_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.944: Illustrating the MIN_WIDTH_STEADY_SEQUENCE constraint of the Ex-
ample slot
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Automaton Figures 4.945 and 4.946 respectively depict the automaton associated with the constraint
MIN_WIDTH_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← 0
R← default





= r

m
in
(R

,
C
)

≷

={
C ← D + 2
D ← 0

}
≷




C ← default
D ← 0
R← min(R,C)





={
C ← C + D + 1
D ← 0

}

Figure 4.945: Automaton for the MIN_WIDTH_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
STEADY_SEQUENCE pattern where default is |VARIABLES|+ 1

≷ s

{
C ← default
R← default

}

= r

m
in
(R

,
C
)

≷

=
{C ← 2}

≷{
C ← default
R← min(R,C)

}

=
{C ← C + 1}

Figure 4.946: Simplified automaton for the MIN_WIDTH_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.25 to the seed transducer of the
STEADY_SEQUENCE pattern where default is |VARIABLES| + 1; −Ri + Ri−1 ≥ 0
is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.217: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the MIN_WIDTH_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature WIDTH , and the aggregator min ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.

s r

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
C +

←−
C − 1

M

Table 4.218: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the simplified automaton of the MIN_WIDTH_STEADY_SEQUENCE constraint defined
as the composition of the STEADY_SEQUENCE pattern , the feature WIDTH , and the

aggregator min ; cells of the glue matrix are coloured with the colour of the constituent
to which they are related.
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MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ min(sv, rv¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 3

Purpose

VALUE is the minimal width of occurrences of the STRICTLY_DECREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value |VARIABLES|+ 1.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (2, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.947 provides an example where the MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE

(2, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_strictly_decreasing_sequence,['20141203']).

ctr_origin(min_width_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(min_width_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_strictly_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_strictly_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<min(sv,markup(rv,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_strictly_decreasing_sequence, []).

ctr_functional_dependency(min_width_strictly_decreasing_sequence, 1, [2]).

ctr_typical(min_width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_width_strictly_decreasing_sequence,min_width_strictly_decreasing_sequence(2,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(min_width_strictly_decreasing_sequence,[]).

ctr_eval(min_width_strictly_decreasing_sequence, [checker(min_width_strictly_decreasing_sequence_c1),
    checker(min_width_strictly_decreasing_sequence_c),
    automaton(min_width_strictly_decreasing_sequence_a1),
    automaton(min_width_strictly_decreasing_sequence_a),
    automaton_with_signature(min_width_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(min_width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+2,
        min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(R,C),
        min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

min_width_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Default, Value).

min_width_strictly_decreasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>Xj, !,
        min_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, 2, R, Result).
min_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=<Xj, !,
        min_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
min_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>Xj, !,
        A1000 is C+1,
        min_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
min_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(R,C),
        min_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).

ctr_automaton_signature(min_width_strictly_decreasing_sequence, min_width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_strictly_decreasing_sequence, min_width_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_strictly_decreasing_sequence, min_width_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_strictly_decreasing_sequence, min_width_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

min_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

min_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + 1, 0, R])),
        arc(r,LT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + 1, 0, R])),
        arc(r,LT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,s,([Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([2, R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([C + 1, R])),
        arc(r,LT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([2, R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([C + 1, R])),
        arc(r,LT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        min_width_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

min_width_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=2,
        VALUE#=ST+1#\/VALUE#=<min(ST,RV).

ctr_glue_matrix(min_width_strictly_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(min_width_strictly_decreasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+ -1))]).


min_width_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.947: Illustrating the MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.948 and 4.949 respectively depict the automaton associated with the constraint
MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r

m
in
(R

,
C
)

>{
C ← D + 2
D ← 0

}

≤

>{
C ← C + D + 1
D ← 0

}

≤



C ← default
D ← 0
R← min(R,C)





Figure 4.948: Automaton for the MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is |VARIABLES|+ 1

≤ s

{
C ← default
R← default

}

> r

m
in
(R

,
C
)

>
{C ← 2}

≤

>
{C ← C + 1}

≤{
C ← default
R← min(R,C)

}

Figure 4.949: Simplified automaton for the MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is |VARIABLES| + 1;
−Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Table 4.219: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature WIDTH ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.

s r

s min(
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C ) min(
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r min(
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−→
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←−
C − 1

M

Table 4.220: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature WIDTH ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ min(sv, rv¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 3

Purpose

VALUE is the minimal width of occurrences of the STRICTLY_INCREASING_SEQUENCE

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value |VARIABLES|+ 1.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (2, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.950 provides an example where the MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE

(2, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_strictly_increasing_sequence,['20141203']).

ctr_origin(min_width_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(min_width_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_strictly_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_strictly_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<min(sv,markup(rv,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_strictly_increasing_sequence, []).

ctr_functional_dependency(min_width_strictly_increasing_sequence, 1, [2]).

ctr_typical(min_width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(min_width_strictly_increasing_sequence,min_width_strictly_increasing_sequence(2,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(min_width_strictly_increasing_sequence,[]).

ctr_eval(min_width_strictly_increasing_sequence, [checker(min_width_strictly_increasing_sequence_c1),
    checker(min_width_strictly_increasing_sequence_c),
    automaton(min_width_strictly_increasing_sequence_a1),
    automaton(min_width_strictly_increasing_sequence_a),
    automaton_with_signature(min_width_strictly_increasing_sequence_a1_s),
    automaton_with_signature(min_width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

min_width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+2,
        min_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        min_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

min_width_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_strictly_increasing_sequence_c1(VARS, Default, s, Default, Default, Value).

min_width_strictly_increasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>=Xj, !,
        min_width_strictly_increasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
min_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi<Xj, !,
        min_width_strictly_increasing_sequence_c1([Xj|Xs], Default, r, 2, R, Result).
min_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(R,C),
        min_width_strictly_increasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
min_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi<Xj, !,
        A1000 is C+1,
        min_width_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).

ctr_automaton_signature(min_width_strictly_increasing_sequence, min_width_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_strictly_increasing_sequence, min_width_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_strictly_increasing_sequence, min_width_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_strictly_increasing_sequence, min_width_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

min_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

min_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + 2, 0, R])),
        arc(r,GT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,s,([Default, 0, min(R, C)])),
        arc(r,LT,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

min_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + 2, 0, R])),
        arc(r,GT,s,([Default, 0, min(R, C)])),
        arc(r,EQ,s,([Default, 0, min(R, C)])),
        arc(r,LT,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

min_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([2, R])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)])),
        arc(r,LT,r,([C + 1, R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([2, R])),
        arc(r,GT,s,([Default, min(R, C)])),
        arc(r,EQ,s,([Default, min(R, C)])),
        arc(r,LT,r,([C + 1, R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        min_width_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

min_width_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=2,
        VALUE#=ST+1#\/VALUE#=<min(ST,RV).

ctr_glue_matrix(min_width_strictly_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(min_width_strictly_increasing_sequence, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,cf+(cb+ -1))]).


min_width_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.950: Illustrating the MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot



1932 MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE

Automaton Figures 4.951 and 4.952 respectively depict the automaton associated with the constraint
MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE and its simplified form.
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C ← default
D ← 0
R← min(R,C)





<{
C ← C + D + 1
D ← 0

}

Figure 4.951: Automaton for the MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is |VARIABLES|+ 1
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C ← default
R← min(R,C)
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<
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Figure 4.952: Simplified automaton for the MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is |VARIABLES| + 1;
−Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Table 4.221: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature WIDTH ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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Table 4.222: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature WIDTH ,

and the aggregator min ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.



1934 MIN_WIDTH_SUMMIT

MIN_WIDTH_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint MIN_WIDTH_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
rv = 2⇒ VALUE = sv+ 1 ∨ VALUE ≤ 1¬

rv ≥ 3⇒ VALUE = sv+ 1 ∨ VALUE ≤ sv− 2

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

1

¬

VALUE ≤ 1

0

2


7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the minimal width of occurrences of the SUMMIT pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value |VARIABLES|+ 1.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (1, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.953 provides an example where the MIN_WIDTH_SUMMIT

(1, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_summit,['20141203']).

ctr_origin(min_width_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(min_width_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_summit,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_summit, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,rv=2#=>'VALUE'=sv+1#\/'VALUE'=<markup(1,1),rv>=3#=>'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_summit, []).

ctr_functional_dependency(min_width_summit, 1, [2]).

ctr_typical(min_width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_width_summit,min_width_summit(1,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(min_width_summit,[]).

ctr_eval(min_width_summit, [checker(min_width_summit_c1),
    checker(min_width_summit_c),
    automaton(min_width_summit_a1),
    automaton(min_width_summit_a),
    automaton_with_signature(min_width_summit_a1_s),
    automaton_with_signature(min_width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_summit_c(VARS, Default, s, Default, 0, Default, Value).

min_width_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_summit_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_summit_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        min_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_summit_c([Xj|Xs], Default, s, C, 0, R, Result).

min_width_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_summit_c1(VARS, Default, s, Default, 0, Default, Value).

min_width_summit_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_summit_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        min_width_summit_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_summit_c1([Xj|Xs], Default, r, C, D, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_summit_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_summit_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_summit_c1([Xj|Xs], Default, u, C, A1000, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_summit_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        min_width_summit_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_width_summit_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_summit_c1([Xj|Xs], Default, u, C, A1000, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_summit_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_summit_c1([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_summit_c1([Xj|Xs], Default, s, C, 0, R, Result).

ctr_automaton_signature(min_width_summit, min_width_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_summit, min_width_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_summit, min_width_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_summit, min_width_summit_ao1, pair_signature(2,signature)).

min_width_summit_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_summit_a(Flag,Value,VARIABLES,Default).

min_width_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,LT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,LT,r,([C, D + 1, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_summit_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_summit_ao(Flag,Value,VARIABLES,Default,Options).

min_width_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,LT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,LT,r,([C, D + 1, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_summit_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_summit_a1(Flag,Value,VARIABLES,Default).

min_width_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,LT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,LT,r,([C, D + 1, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_summit_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_summit_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,LT,r,([Default, 0, min(R, C)])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,LT,r,([C, D + 1, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_summit_r(VALUE,Xs,SV):-
        min_width_summit_r(VALUE,Xs,SV,SV).

min_width_summit_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=1,
        RV#=2#=>VALUE#=ST+1#\/VALUE#=<1,
        RV#>=3#=>VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_summit, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(s,u,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(r,u,min(cf,cb)),cell(t,s,min(cf,cb)),cell(t,r,cf+(df+(db+1))),cell(t,t,min(cf,cb)),cell(t,u,cf+(df+(db+1))),cell(u,s,min(cf,cb)),cell(u,r,min(cf,cb)),cell(u,t,cb+(df+(db+1))),cell(u,u,min(cf,cb))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.953: Illustrating the MIN_WIDTH_SUMMIT constraint of the Example slot
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Automaton Figure 4.954 depicts the automaton associated with the constraint MIN_WIDTH_SUMMIT.
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Figure 4.954: Automaton for the MIN_WIDTH_SUMMIT constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the SUMMIT pattern where default

is |VARIABLES|+1 (transition u→ r has the same register update as transition r → u);
−Ri +Ri−1 ≥ 0 is a linear invariant.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MIN_WIDTH_SUMMIT 1937

s r t u

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R
min(

−→
C ,
←−
C )

t min(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L
min(

−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L

u min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C )

←−
C +

−→
D +

←−
D + 1

R
min(

−→
C ,
←−
C )

Table 4.223: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the MIN_WIDTH_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature WIDTH , and the aggregator min ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.
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MIN_WIDTH_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint MIN_WIDTH_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the minimal width of occurrences of the VALLEY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value |VARIABLES|+ 1.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (2, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.955 provides an example where the MIN_WIDTH_VALLEY

(2, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_valley,['20141203']).

ctr_origin(min_width_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(min_width_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_valley,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_valley, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_valley, []).

ctr_functional_dependency(min_width_valley, 1, [2]).

ctr_typical(min_width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(min_width_valley,min_width_valley(2,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(min_width_valley,[]).

ctr_eval(min_width_valley, [checker(min_width_valley_c1),
    checker(min_width_valley_c),
    automaton(min_width_valley_a1),
    automaton(min_width_valley_a),
    automaton_with_signature(min_width_valley_a1_s),
    automaton_with_signature(min_width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_valley_c(VARS, Default, s, Default, 0, Default, Value).

min_width_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_valley_c([Xj|Xs], Default, r, C, D, R, Result).
min_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_valley_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        min_width_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        min_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).

min_width_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_valley_c1(VARS, Default, s, Default, 0, Default, Value).

min_width_valley_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_valley_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_valley_c1([Xj|Xs], Default, r, C, D, R, Result).
min_width_valley_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        min_width_valley_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_valley_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        min_width_valley_c1([Xj|Xs], Default, r, C, A1000, R, Result).
min_width_valley_c1([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_valley_c1([Xj|Xs], Default, t, A1000, 0, R, Result).
min_width_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_width_valley_c1([Xj|Xs], Default, r, Default, 0, A1000, Result).
min_width_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        min_width_valley_c1([Xj|Xs], Default, t, C, A1000, R, Result).
min_width_valley_c1([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        min_width_valley_c1([Xj|Xs], Default, t, A1000, 0, R, Result).

ctr_automaton_signature(min_width_valley, min_width_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_valley, min_width_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_valley, min_width_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_valley, min_width_valley_ao1, pair_signature(2,signature)).

min_width_valley_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_valley_a(Flag,Value,VARIABLES,Default).

min_width_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_valley_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_valley_ao(Flag,Value,VARIABLES,Default,Options).

min_width_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_valley_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_valley_a1(Flag,Value,VARIABLES,Default).

min_width_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_valley_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_valley_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, min(R, C)])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_valley_r(VALUE,Xs,SV):-
        min_width_valley_r(VALUE,Xs,SV,SV).

min_width_valley_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=1,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_valley, [cell(s,s,min(cf,cb)),cell(s,r,min(cf,cb)),cell(s,t,min(cf,cb)),cell(r,s,min(cf,cb)),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(t,s,min(cf,cb)),cell(t,r,cf+(df+(db+1))),cell(t,t,min(cf,cb))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.955: Illustrating the MIN_WIDTH_VALLEY constraint of the Example slot
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Automaton Figure 4.956 depicts the automaton associated with the constraint MIN_WIDTH_VALLEY.

≤ s





C ← default
D ← 0
R← default





≥ r ≤ t

min(R,C)>

≤

≥
{D ← D + 1}

<{
C ← D + 1
D ← 0

}

>



C ← default
D ← 0
R← min(R,C)





=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

Figure 4.956: Automaton for the MIN_WIDTH_VALLEY constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the VALLEY pattern where default

is |VARIABLES|+ 1; −Ri +Ri−1 ≥ 0 is a linear invariant.

s r t

s min(
−→
C ,
←−
C ) min(

−→
C ,
←−
C ) min(

−→
C ,
←−
C )

r min(
−→
C ,
←−
C )

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R

t min(
−→
C ,
←−
C )

−→
C +

−→
D +

←−
D + 1

L
min(

−→
C ,
←−
C )

Table 4.224: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.21, for the MIN_WIDTH_VALLEY constraint defined as the composition of the
VALLEY pattern , the feature WIDTH , and the aggregator min ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1942 MIN_WIDTH_ZIGZAG

MIN_WIDTH_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MIN_WIDTH_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

VALUE is the minimal width of occurrences of the ZIGZAG pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
|VARIABLES|+ 1.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (2, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.957 provides an example where the MIN_WIDTH_ZIGZAG

(2, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_width_zigzag,['20141203']).

ctr_origin(min_width_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(min_width_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(min_width_zigzag,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(min_width_zigzag, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(min_width_zigzag, []).

ctr_functional_dependency(min_width_zigzag, 1, [2]).

ctr_typical(min_width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(min_width_zigzag,min_width_zigzag(2,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(min_width_zigzag,[]).

ctr_eval(min_width_zigzag, [checker(min_width_zigzag_c1),
    checker(min_width_zigzag_c),
    automaton(min_width_zigzag_a1),
    automaton(min_width_zigzag_a),
    automaton_with_signature(min_width_zigzag_a1_s),
    automaton_with_signature(min_width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_width_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_zigzag_c(VARS, Default, s, Default, 0, Default, Value).

min_width_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        min_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        min_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).

min_width_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=N1,
        min_width_zigzag_c1(VARS, Default, s, Default, 0, Default, Value).

min_width_zigzag_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is min(RLast,CLast).
min_width_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_zigzag_c1([Xj|Xs], Default, b, C, A1000, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, d, C, 0, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, s, C, 0, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_zigzag_c1([Xj|Xs], Default, c, A1000, 0, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+1,
        min_width_zigzag_c1([Xj|Xs], Default, f, A1000, 0, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_width_zigzag_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(R,C),
        min_width_zigzag_c1([Xj|Xs], Default, a, Default, 0, A1000, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        min_width_zigzag_c1([Xj|Xs], Default, e, C, A1000, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        min_width_zigzag_c1([Xj|Xs], Default, f, A1000, 0, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, s, C, 0, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        min_width_zigzag_c1([Xj|Xs], Default, a, C, 0, R, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(R,C),
        min_width_zigzag_c1([Xj|Xs], Default, d, Default, 0, A1000, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(R,C),
        min_width_zigzag_c1([Xj|Xs], Default, s, Default, 0, A1000, Result).
min_width_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+1,
        min_width_zigzag_c1([Xj|Xs], Default, c, A1000, 0, R, Result).

ctr_automaton_signature(min_width_zigzag, min_width_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(min_width_zigzag, min_width_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(min_width_zigzag, min_width_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(min_width_zigzag, min_width_zigzag_ao1, pair_signature(2,signature)).

min_width_zigzag_a(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_zigzag_a(Flag,Value,VARIABLES,Default).

min_width_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

min_width_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + 1, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + 1, 0, R])),
        arc(c,GT,f,([C + D + 1, 0, R])),
        arc(c,EQ,s,([Default, 0, min(R, C)])),
        arc(c,LT,a,([Default, 0, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + 1, R])),
        arc(e,GT,f,([D + 1, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, min(R, C)])),
        arc(f,EQ,s,([Default, 0, min(R, C)])),
        arc(f,LT,c,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_zigzag_ao(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

min_width_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + 1, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + 1, 0, R])),
        arc(c,GT,f,([C + D + 1, 0, R])),
        arc(c,EQ,s,([Default, 0, min(R, C)])),
        arc(c,LT,a,([Default, 0, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + 1, R])),
        arc(e,GT,f,([D + 1, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, min(R, C)])),
        arc(f,EQ,s,([Default, 0, min(R, C)])),
        arc(f,LT,c,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_zigzag_a1(Flag,Value,VARIABLES):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_zigzag_a1(Flag,Value,VARIABLES,Default).

min_width_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        min_width_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

min_width_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + 1, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + 1, 0, R])),
        arc(c,GT,f,([C + 1, 0, R])),
        arc(c,EQ,s,([Default, 0, min(R, C)])),
        arc(c,LT,a,([Default, 0, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + 1, R])),
        arc(e,GT,f,([D + 1, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, min(R, C)])),
        arc(f,EQ,s,([Default, 0, min(R, C)])),
        arc(f,LT,c,([C + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        length(VARIABLES,N),
        Default is N+1,
        min_width_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

min_width_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        min_width_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

min_width_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + 1, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + 1, 0, R])),
        arc(c,GT,f,([C + 1, 0, R])),
        arc(c,EQ,s,([Default, 0, min(R, C)])),
        arc(c,LT,a,([Default, 0, min(R, C)])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + 1, R])),
        arc(e,GT,f,([D + 1, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, min(R, C)])),
        arc(f,EQ,s,([Default, 0, min(R, C)])),
        arc(f,LT,c,([C + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= min(RLast, CLast) #<=> Flag.

min_width_zigzag_r(VALUE,Xs,SV):-
        min_width_zigzag_r(VALUE,Xs,SV,SV).

min_width_zigzag_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=ST+1,
        RV#=<1#=>VALUE#=ST+1,
        VALUE#>=2,
        VALUE#=ST+1#\/VALUE#=<ST-2.

ctr_glue_matrix(min_width_zigzag, [cell(s,s,min(cf,cb)),cell(s,a,min(cf,cb)),cell(s,b,min(cf,cb)),cell(s,c,min(cf,cb)),cell(s,d,min(cf,cb)),cell(s,e,min(cf,cb)),cell(s,f,min(cf,cb)),cell(a,s,min(cf,cb)),cell(a,a,min(cf,cb)),cell(a,b,min(cf,cb)),cell(a,c,cb+(df+(db+1))),cell(a,d,min(cf,cb)),cell(a,e,df+(db+1)),cell(a,f,min(cf,cb)),cell(b,s,min(cf,cb)),cell(b,a,min(cf,cb)),cell(b,b,df+(db+1)),cell(b,c,min(cf,cb)),cell(b,d,df+(db+1)),cell(b,e,min(cf,cb)),cell(b,f,cb+(df+(db+1))),cell(c,s,min(cf,cb)),cell(c,a,cf+(df+(db+1))),cell(c,b,min(cf,cb)),cell(c,c,cf+(cb+(df+(db+1)))),cell(c,d,min(cf,cb)),cell(c,e,cf+(df+(db+1))),cell(c,f,min(cf,cb)),cell(d,s,min(cf,cb)),cell(d,a,min(cf,cb)),cell(d,b,df+(db+1)),cell(d,c,min(cf,cb)),cell(d,d,min(cf,cb)),cell(d,e,min(cf,cb)),cell(d,f,cb+(df+(db+1))),cell(e,s,min(cf,cb)),cell(e,a,df+(db+1)),cell(e,b,min(cf,cb)),cell(e,c,cb+(df+(db+1))),cell(e,d,min(cf,cb)),cell(e,e,df+(db+1)),cell(e,f,min(cf,cb)),cell(f,s,min(cf,cb)),cell(f,a,min(cf,cb)),cell(f,b,cf+(df+(db+1))),cell(f,c,min(cf,cb)),cell(f,d,cf+(df+(db+1))),cell(f,e,min(cf,cb)),cell(f,f,cf+(cb+(df+(db+1))))]).

ctr_glue_matrix1(min_width_zigzag, [cell(s,s,min(cf,cb)),cell(s,a,min(cf,cb)),cell(s,b,min(cf,cb)),cell(s,c,min(cf,cb)),cell(s,d,min(cf,cb)),cell(s,e,min(cf,cb)),cell(s,f,min(cf,cb)),cell(a,s,min(cf,cb)),cell(a,a,min(cf,cb)),cell(a,b,min(cf,cb)),cell(a,c,cb+(df+(db+1))),cell(a,d,min(cf,cb)),cell(a,e,df+(db+1)),cell(a,f,min(cf,cb)),cell(b,s,min(cf,cb)),cell(b,a,min(cf,cb)),cell(b,b,df+(db+1)),cell(b,c,min(cf,cb)),cell(b,d,df+(db+1)),cell(b,e,min(cf,cb)),cell(b,f,cb+(df+(db+1))),cell(c,s,min(cf,cb)),cell(c,a,cf+(df+(db+1))),cell(c,b,min(cf,cb)),cell(c,c,cf+(cb+(df+(db+1)))),cell(c,d,min(cf,cb)),cell(c,e,cf+(df+(db+1))),cell(c,f,min(cf,cb)),cell(d,s,min(cf,cb)),cell(d,a,min(cf,cb)),cell(d,b,df+(db+1)),cell(d,c,min(cf,cb)),cell(d,d,min(cf,cb)),cell(d,e,min(cf,cb)),cell(d,f,cb+(df+(db+1))),cell(e,s,min(cf,cb)),cell(e,a,df+(db+1)),cell(e,b,min(cf,cb)),cell(e,c,cb+(df+(db+1))),cell(e,d,min(cf,cb)),cell(e,e,df+(db+1)),cell(e,f,min(cf,cb)),cell(f,s,min(cf,cb)),cell(f,a,min(cf,cb)),cell(f,b,cf+(df+(db+1))),cell(f,c,min(cf,cb)),cell(f,d,cf+(df+(db+1))),cell(f,e,min(cf,cb)),cell(f,f,cf+(cb+(df+(db+1))))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.957: Illustrating the MIN_WIDTH_ZIGZAG constraint of the Example slot
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Automaton Figures 4.958 and 4.959 respectively depict the automaton associated with the constraint
MIN_WIDTH_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



MIN_WIDTH_ZIGZAG 1945

= s





C ← default
D ← 0
R← default





< a

> b

< c

> d

< e

> f

min(R,C)

>

=

<

>
{
D
←

D
+

1}

<
>

{D
← 0}

<
{

C
←

D
+

1
D
←

0

}

>{
C ← C + D + 1
D ← 0

}

<



C ← default
D ← 0
R← min(R,C)





>

<
{
D
←

D
+

1}
>

{
C
←

D
+

1
D
←

0

}

<{D ←
0}

>



C ← default
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D ← 0

}

Figure 4.958: Automaton for the MIN_WIDTH_ZIGZAG constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default

is |VARIABLES| + 1; (1) missing transitions from a, b, c, d, e, f to s are labelled by =;
(2) on transitions from b, c, e, f to s the register D is reset to its initial value; (3) on
transitions from c, f to s the register R is updated wrt C and the register C is reset to
its initial value
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Figure 4.959: Simplified automaton for the MIN_WIDTH_ZIGZAG constraint obtained
by applying decoration Table 3.24 to the seed transducer of the ZIGZAG pattern where
default is |VARIABLES|+ 1; missing transitions from a, b, c, d, e, f to s are labelled by
=; (2) on transitions from b, c, e, f to s the register D is reset to its initial value; (3) on
transitions from c, f to s the register R is updated wrt C and the register C is reset to
its initial value.; −Ri +Ri−1 ≥ 0 is a linear invariant.
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Table 4.225: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.22, for the MIN_WIDTH_ZIGZAG constraint defined as the composition of the
ZIGZAG pattern , the feature WIDTH , and the aggregator min ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.
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Table 4.226: Concrete glue matrix, derived from the parametrised glue matrix 3.22,
for the simplified automaton of the MIN_WIDTH_ZIGZAG constraint defined as the
composition of the ZIGZAG pattern , the feature WIDTH , and the aggregator min ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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1950 MIN_ZIGZAG

MIN_ZIGZAG

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint MIN_ZIGZAG(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 1⇒ FEATURES.var = DEFAULT

FEATURES.var = DEFAULT ∨ FEATURES.var ≥ minv

FEATURES.var = DEFAULT ∨ FEATURES.var ≤ maxv− 1
DEFAULT < minv ∨ DEFAULT > maxv− 1

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of ZIGZAG is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of ZIGZAG.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example Figure 4.960 provides an example where the MIN_ZIGZAG

([4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(min_zigzag,['20141203']).

ctr_origin(min_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(min_zigzag,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(min_zigzag,let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<1#=>'FEATURES'^var='DEFAULT','FEATURES'^var='DEFAULT'#\/'FEATURES'^var>=minv,'FEATURES'^var='DEFAULT'#\/'FEATURES'^var=<maxv-1,'DEFAULT'<minv#\/'DEFAULT'>maxv-1])).

ctr_pure_functional_dependency(min_zigzag, []).

ctr_functional_dependency(min_zigzag, 2, [1,3]).

ctr_typical(min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(min_zigzag,[]).

ctr_eval(min_zigzag, [checker(min_zigzag_c),
    automaton(min_zigzag_a),
    automaton_with_signature(min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

min_zigzag_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        min_zigzag_c(VARS, Default, s, 1000000, 1000000, Fs, Es).

min_zigzag_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_zigzag_c([Xj|Xs], Default, b, C, A1000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, d, C, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xi)),
        min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_zigzag_c([Xj|Xs], Default, e, C, A1000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is min(D,Xi),
        min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, s, C, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        min_zigzag_c([Xj|Xs], Default, a, C, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, [Fj|Fs], [Ej|Es]).
min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is min(C,min(D,Xi)),
        min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(min_zigzag, min_zigzag_a, pair_signature(2,signature)).

min_zigzag_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        min_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

min_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, min, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,GT,b,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(a,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(b,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(b,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(b,LT,c,(Fi #= Ei #/\ Ei #= Ej -> [min(D, Xi), 1000000])),
        arc(c,GT,f,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xi)), 1000000])),
        arc(c,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(c,LT,a,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(d,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,LT,e,(Fi #= Default #/\ Ei #= Ej -> [C, min(D, Xi)])),
        arc(e,GT,f,(Fi #= Ei #/\ Ei #= Ej -> [min(D, Xi), 1000000])),
        arc(e,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(e,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, 1000000])),
        arc(f,GT,d,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(f,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 1000000])),
        arc(f,LT,c,(Fi #= Default #/\ Ei #= Ej -> [min(C, min(D, Xi)), 1000000]))],
        [C,D], [1000000,1000000], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.960: Illustrating the MIN_ZIGZAG constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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1954 NB_BUMP_ON_DECREASING_SEQUENCE

NB_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint NB_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 3)/3c¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

(see also fig. 4.965)

17

VALUE ≤ 4

Ê Ë Ì Í

Purpose

VALUE is the number of occurrences of the BUMP_ON_DECREASING_SEQUENCE pat-
tern in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.

Example (2, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.961 provides an example where the NB_BUMP_ON_DECREASING_SEQUENCE

(2, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_bump_on_decreasing_sequence,['20141203']).

ctr_origin(nb_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(nb_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_bump_on_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_bump_on_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup((sv-3)/3,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_bump_on_decreasing_sequence, []).

ctr_functional_dependency(nb_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(nb_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(nb_bump_on_decreasing_sequence,nb_bump_on_decreasing_sequence(2,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(nb_bump_on_decreasing_sequence,[]).

ctr_eval(nb_bump_on_decreasing_sequence, [checker(nb_bump_on_decreasing_sequence_c1),
    checker(nb_bump_on_decreasing_sequence_c),
    automaton(nb_bump_on_decreasing_sequence_a1),
    automaton(nb_bump_on_decreasing_sequence_a),
    automaton_with_signature(nb_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(nb_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

nb_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
nb_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,1),
        nb_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result).

nb_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_bump_on_decreasing_sequence_c1(VARS, Default, s, Default, Value).

nb_bump_on_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=<Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, R, Result) :-
        Xi=<Xj, !,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).

ctr_automaton_signature(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

nb_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

nb_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, max(D, 1), R])),
        arc(u,LT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,GT,v,([C, max(D, 1), R])),
        arc(v,LT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,GT,t,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

nb_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, max(D, 1), R])),
        arc(u,LT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,GT,v,([C, max(D, 1), R])),
        arc(v,LT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,GT,t,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

nb_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,GT,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,s,([R])),
        arc(t,LT,u,([R])),
        arc(u,LT,s,([R])),
        arc(u,EQ,s,([R])),
        arc(u,GT,v,([R])),
        arc(v,LT,s,([R])),
        arc(v,EQ,s,([R])),
        arc(v,GT,t,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

nb_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,GT,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,s,([R])),
        arc(t,LT,u,([R])),
        arc(u,LT,s,([R])),
        arc(u,EQ,s,([R])),
        arc(u,GT,v,([R])),
        arc(v,LT,s,([R])),
        arc(v,EQ,s,([R])),
        arc(v,GT,t,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        nb_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

nb_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-3)/3).



ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_0, kernel([source(s),sink(s),sink(r),sink(t),sink(u),sink(v)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s,(true->[])),arc(r,1,s,(true->[])),arc(r,2,t,(true->[])),arc(t,0,u,(true->[])),arc(t,1,s,(true->[])),arc(t,2,t,(true->[])),arc(u,0,s,(true->[])),arc(u,1,s,(true->[])),arc(u,2,v,(true->[])),arc(v,0,s,(true->[])),arc(v,1,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_1, kernel([source(s(1)),sink(s(6)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_2, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14)),sink(s(15))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(5),(true->[])),arc(s(10),1,s(5),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_3, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(10),(true->[])),arc(s(15),1,s(10),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(20),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(16),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(18),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_4, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(10),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(15),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(15),(true->[])),arc(s(20),1,s(15),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(25),(true->[])),arc(s(21),1,s(25),(true->[])),arc(s(22),0,s(25),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(21),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(23),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(24),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_5, kernel([source(s(1)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(10),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(15),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(15),(true->[])),arc(s(21),1,s(15),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(23),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(20),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(20),(true->[])),arc(s(24),1,s(20),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(20),(true->[])),arc(s(25),1,s(20),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(30),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(26),(true->[])),arc(s(28),0,s(27),(true->[])),arc(s(28),1,s(30),(true->[])),arc(s(28),2,s(28),(true->[])),arc(s(29),0,s(30),(true->[])),arc(s(29),1,s(30),(true->[])),arc(s(29),2,s(28),(true->[])),arc(s(30),0,s(30),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(29),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(u),sink(v),sink(s1),sink(r1),sink(t1),sink(u1),sink(e1),sink(s2),sink(r2),sink(t2),sink(e2)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s2,(true->[])),arc(r,1,s2,(true->[])),arc(r,2,t,(true->[])),arc(t,0,u,(true->[])),arc(t,1,e1,(true->[])),arc(t,2,t1,(true->[])),arc(u,0,e2,(true->[])),arc(u,1,e2,(true->[])),arc(u,2,v,(true->[])),arc(v,2,t,(true->[])),arc(s1,0,s2,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,r1,(true->[])),arc(r1,0,e1,(true->[])),arc(r1,1,e1,(true->[])),arc(r1,2,t1,(true->[])),arc(t1,0,u1,(true->[])),arc(t1,1,e2,(true->[])),arc(t1,2,t2,(true->[])),arc(u1,2,v1,(true->[])),arc(v1,2,t1,(true->[])),arc(e1,0,e2,(true->[])),arc(e1,1,e2,(true->[])),arc(e1,2,e2,(true->[])),arc(s2,0,e1,(true->[])),arc(s2,1,e1,(true->[])),arc(s2,2,r2,(true->[])),arc(r2,0,e2,(true->[])),arc(r2,1,e2,(true->[])),arc(r2,2,t2,(true->[])),arc(t2,0,u2,(true->[])),arc(u2,2,v2,(true->[])),arc(v2,2,t2,(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_gt_0, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_lt_up, kernel([source(s(1)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(14),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(4),(true->[])),arc(s(12),0,s(18),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(8),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(13),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(16),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_up_minus_1, kernel([source(s(1)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(14),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(27),(true->[])),arc(s(11),1,s(27),(true->[])),arc(s(11),2,s(4),(true->[])),arc(s(12),0,s(27),(true->[])),arc(s(12),1,s(27),(true->[])),arc(s(12),2,s(22),(true->[])),arc(s(13),0,s(26),(true->[])),arc(s(13),1,s(27),(true->[])),arc(s(13),2,s(29),(true->[])),arc(s(14),0,s(27),(true->[])),arc(s(14),1,s(27),(true->[])),arc(s(14),2,s(28),(true->[])),arc(s(15),0,s(27),(true->[])),arc(s(15),1,s(27),(true->[])),arc(s(15),2,s(29),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),2,s(30),(true->[])),arc(s(20),0,s(16),(true->[])),arc(s(21),0,s(19),(true->[])),arc(s(21),1,s(19),(true->[])),arc(s(21),2,s(13),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(23),(true->[])),arc(s(22),2,s(8),(true->[])),arc(s(23),0,s(19),(true->[])),arc(s(23),1,s(19),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(19),(true->[])),arc(s(24),1,s(19),(true->[])),arc(s(24),2,s(20),(true->[])),arc(s(25),0,s(19),(true->[])),arc(s(25),1,s(19),(true->[])),arc(s(25),2,s(32),(true->[])),arc(s(26),0,s(23),(true->[])),arc(s(26),1,s(23),(true->[])),arc(s(26),2,s(21),(true->[])),arc(s(27),0,s(23),(true->[])),arc(s(27),1,s(23),(true->[])),arc(s(27),2,s(24),(true->[])),arc(s(28),0,s(23),(true->[])),arc(s(28),1,s(23),(true->[])),arc(s(28),2,s(30),(true->[])),arc(s(29),0,s(25),(true->[])),arc(s(29),1,s(23),(true->[])),arc(s(29),2,s(30),(true->[])),arc(s(30),0,s(31),(true->[])),arc(s(30),1,s(19),(true->[])),arc(s(30),2,s(20),(true->[])),arc(s(31),2,s(18),(true->[])),arc(s(32),2,s(29),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_gt_1, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(5),(true->[])),arc(s(10),1,s(5),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_lt_up_minus_1, kernel([source(s(1)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(29),(true->[])),arc(s(21),2,s(11),(true->[])),arc(s(22),0,s(29),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(29),(true->[])),arc(s(23),2,s(28),(true->[])),arc(s(24),0,s(29),(true->[])),arc(s(24),1,s(29),(true->[])),arc(s(24),2,s(28),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(29),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(16),(true->[])),arc(s(27),0,s(33),(true->[])),arc(s(27),1,s(33),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(33),(true->[])),arc(s(28),2,s(33),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(33),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(33),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(23),(true->[])),arc(s(31),0,s(33),(true->[])),arc(s(31),1,s(33),(true->[])),arc(s(31),2,s(28),(true->[])),arc(s(32),0,s(33),(true->[])),arc(s(32),1,s(33),(true->[])),arc(s(32),2,s(31),(true->[])),arc(s(33),0,s(33),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(33),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_up_minus_2, kernel([source(s(1)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46)),sink(s(47))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(29),(true->[])),arc(s(21),2,s(11),(true->[])),arc(s(22),0,s(29),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(29),(true->[])),arc(s(23),2,s(28),(true->[])),arc(s(24),0,s(29),(true->[])),arc(s(24),1,s(29),(true->[])),arc(s(24),2,s(28),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(29),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(42),(true->[])),arc(s(26),1,s(42),(true->[])),arc(s(26),2,s(16),(true->[])),arc(s(27),0,s(42),(true->[])),arc(s(27),1,s(42),(true->[])),arc(s(27),2,s(37),(true->[])),arc(s(28),0,s(41),(true->[])),arc(s(28),1,s(42),(true->[])),arc(s(28),2,s(44),(true->[])),arc(s(29),0,s(42),(true->[])),arc(s(29),1,s(42),(true->[])),arc(s(29),2,s(43),(true->[])),arc(s(30),0,s(42),(true->[])),arc(s(30),1,s(42),(true->[])),arc(s(30),2,s(44),(true->[])),arc(s(31),2,s(32),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),2,s(45),(true->[])),arc(s(35),0,s(31),(true->[])),arc(s(36),0,s(34),(true->[])),arc(s(36),1,s(34),(true->[])),arc(s(36),2,s(28),(true->[])),arc(s(37),0,s(38),(true->[])),arc(s(37),1,s(38),(true->[])),arc(s(37),2,s(23),(true->[])),arc(s(38),0,s(34),(true->[])),arc(s(38),1,s(34),(true->[])),arc(s(38),2,s(34),(true->[])),arc(s(39),0,s(34),(true->[])),arc(s(39),1,s(34),(true->[])),arc(s(39),2,s(35),(true->[])),arc(s(40),0,s(34),(true->[])),arc(s(40),1,s(34),(true->[])),arc(s(40),2,s(47),(true->[])),arc(s(41),0,s(38),(true->[])),arc(s(41),1,s(38),(true->[])),arc(s(41),2,s(36),(true->[])),arc(s(42),0,s(38),(true->[])),arc(s(42),1,s(38),(true->[])),arc(s(42),2,s(39),(true->[])),arc(s(43),0,s(38),(true->[])),arc(s(43),1,s(38),(true->[])),arc(s(43),2,s(45),(true->[])),arc(s(44),0,s(40),(true->[])),arc(s(44),1,s(38),(true->[])),arc(s(44),2,s(45),(true->[])),arc(s(45),0,s(46),(true->[])),arc(s(45),1,s(34),(true->[])),arc(s(45),2,s(35),(true->[])),arc(s(46),2,s(33),(true->[])),arc(s(47),2,s(44),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_gt_2, kernel([source(s(1)),sink(s(16))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(10),(true->[])),arc(s(15),1,s(10),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_lt_up_minus_2, kernel([source(s(1)),sink(s(45)),sink(s(46)),sink(s(47)),sink(s(48))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(16),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(31),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(34),(true->[])),arc(s(31),0,s(37),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(38),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(21),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(44),(true->[])),arc(s(36),2,s(26),(true->[])),arc(s(37),0,s(44),(true->[])),arc(s(37),1,s(44),(true->[])),arc(s(37),2,s(41),(true->[])),arc(s(38),0,s(42),(true->[])),arc(s(38),1,s(44),(true->[])),arc(s(38),2,s(43),(true->[])),arc(s(39),0,s(44),(true->[])),arc(s(39),1,s(44),(true->[])),arc(s(39),2,s(43),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(44),(true->[])),arc(s(40),2,s(44),(true->[])),arc(s(41),0,s(48),(true->[])),arc(s(41),1,s(48),(true->[])),arc(s(41),2,s(31),(true->[])),arc(s(42),0,s(48),(true->[])),arc(s(42),1,s(48),(true->[])),arc(s(42),2,s(45),(true->[])),arc(s(43),0,s(47),(true->[])),arc(s(43),1,s(48),(true->[])),arc(s(43),2,s(48),(true->[])),arc(s(44),0,s(48),(true->[])),arc(s(44),1,s(48),(true->[])),arc(s(44),2,s(48),(true->[])),arc(s(45),0,s(48),(true->[])),arc(s(45),1,s(48),(true->[])),arc(s(45),2,s(38),(true->[])),arc(s(46),0,s(48),(true->[])),arc(s(46),1,s(48),(true->[])),arc(s(46),2,s(43),(true->[])),arc(s(47),0,s(48),(true->[])),arc(s(47),1,s(48),(true->[])),arc(s(47),2,s(46),(true->[])),arc(s(48),0,s(48),(true->[])),arc(s(48),1,s(48),(true->[])),arc(s(48),2,s(48),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_up_minus_3, kernel([source(s(1)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(16),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(31),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(34),(true->[])),arc(s(31),0,s(37),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(38),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(21),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(44),(true->[])),arc(s(36),2,s(26),(true->[])),arc(s(37),0,s(44),(true->[])),arc(s(37),1,s(44),(true->[])),arc(s(37),2,s(41),(true->[])),arc(s(38),0,s(42),(true->[])),arc(s(38),1,s(44),(true->[])),arc(s(38),2,s(43),(true->[])),arc(s(39),0,s(44),(true->[])),arc(s(39),1,s(44),(true->[])),arc(s(39),2,s(43),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(44),(true->[])),arc(s(40),2,s(45),(true->[])),arc(s(41),0,s(57),(true->[])),arc(s(41),1,s(57),(true->[])),arc(s(41),2,s(31),(true->[])),arc(s(42),0,s(57),(true->[])),arc(s(42),1,s(57),(true->[])),arc(s(42),2,s(52),(true->[])),arc(s(43),0,s(56),(true->[])),arc(s(43),1,s(57),(true->[])),arc(s(43),2,s(59),(true->[])),arc(s(44),0,s(57),(true->[])),arc(s(44),1,s(57),(true->[])),arc(s(44),2,s(58),(true->[])),arc(s(45),0,s(57),(true->[])),arc(s(45),1,s(57),(true->[])),arc(s(45),2,s(59),(true->[])),arc(s(46),2,s(47),(true->[])),arc(s(47),2,s(50),(true->[])),arc(s(48),2,s(60),(true->[])),arc(s(50),0,s(46),(true->[])),arc(s(51),0,s(49),(true->[])),arc(s(51),1,s(49),(true->[])),arc(s(51),2,s(43),(true->[])),arc(s(52),0,s(53),(true->[])),arc(s(52),1,s(53),(true->[])),arc(s(52),2,s(38),(true->[])),arc(s(53),0,s(49),(true->[])),arc(s(53),1,s(49),(true->[])),arc(s(53),2,s(49),(true->[])),arc(s(54),0,s(49),(true->[])),arc(s(54),1,s(49),(true->[])),arc(s(54),2,s(50),(true->[])),arc(s(55),0,s(49),(true->[])),arc(s(55),1,s(49),(true->[])),arc(s(55),2,s(62),(true->[])),arc(s(56),0,s(53),(true->[])),arc(s(56),1,s(53),(true->[])),arc(s(56),2,s(51),(true->[])),arc(s(57),0,s(53),(true->[])),arc(s(57),1,s(53),(true->[])),arc(s(57),2,s(54),(true->[])),arc(s(58),0,s(53),(true->[])),arc(s(58),1,s(53),(true->[])),arc(s(58),2,s(60),(true->[])),arc(s(59),0,s(55),(true->[])),arc(s(59),1,s(53),(true->[])),arc(s(59),2,s(60),(true->[])),arc(s(60),0,s(61),(true->[])),arc(s(60),1,s(49),(true->[])),arc(s(60),2,s(50),(true->[])),arc(s(61),2,s(48),(true->[])),arc(s(62),2,s(59),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_gt_3, kernel([source(s(1)),sink(s(21))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(10),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(15),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(15),(true->[])),arc(s(20),1,s(15),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_lt_up_minus_3, kernel([source(s(1)),sink(s(60)),sink(s(61)),sink(s(62)),sink(s(63))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(16),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(31),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(21),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(37),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(45),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(45),(true->[])),arc(s(37),1,s(45),(true->[])),arc(s(37),2,s(26),(true->[])),arc(s(38),0,s(45),(true->[])),arc(s(38),1,s(45),(true->[])),arc(s(38),2,s(41),(true->[])),arc(s(39),0,s(45),(true->[])),arc(s(39),1,s(45),(true->[])),arc(s(39),2,s(42),(true->[])),arc(s(40),0,s(45),(true->[])),arc(s(40),1,s(45),(true->[])),arc(s(40),2,s(43),(true->[])),arc(s(41),0,s(48),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),0,s(50),(true->[])),arc(s(42),1,s(50),(true->[])),arc(s(42),2,s(31),(true->[])),arc(s(43),0,s(50),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(46),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(47),(true->[])),arc(s(45),0,s(50),(true->[])),arc(s(45),1,s(50),(true->[])),arc(s(45),2,s(49),(true->[])),arc(s(46),0,s(52),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(53),(true->[])),arc(s(47),0,s(55),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(36),(true->[])),arc(s(48),0,s(55),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(51),(true->[])),arc(s(49),0,s(55),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(53),(true->[])),arc(s(50),0,s(55),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(54),(true->[])),arc(s(51),0,s(59),(true->[])),arc(s(51),1,s(59),(true->[])),arc(s(51),2,s(41),(true->[])),arc(s(52),0,s(59),(true->[])),arc(s(52),1,s(59),(true->[])),arc(s(52),2,s(56),(true->[])),arc(s(53),0,s(57),(true->[])),arc(s(53),1,s(59),(true->[])),arc(s(53),2,s(58),(true->[])),arc(s(54),0,s(59),(true->[])),arc(s(54),1,s(59),(true->[])),arc(s(54),2,s(58),(true->[])),arc(s(55),0,s(59),(true->[])),arc(s(55),1,s(59),(true->[])),arc(s(55),2,s(59),(true->[])),arc(s(56),0,s(63),(true->[])),arc(s(56),1,s(63),(true->[])),arc(s(56),2,s(46),(true->[])),arc(s(57),0,s(63),(true->[])),arc(s(57),1,s(63),(true->[])),arc(s(57),2,s(60),(true->[])),arc(s(58),0,s(62),(true->[])),arc(s(58),1,s(63),(true->[])),arc(s(58),2,s(63),(true->[])),arc(s(59),0,s(63),(true->[])),arc(s(59),1,s(63),(true->[])),arc(s(59),2,s(63),(true->[])),arc(s(60),0,s(63),(true->[])),arc(s(60),1,s(63),(true->[])),arc(s(60),2,s(53),(true->[])),arc(s(61),0,s(63),(true->[])),arc(s(61),1,s(63),(true->[])),arc(s(61),2,s(58),(true->[])),arc(s(62),0,s(63),(true->[])),arc(s(62),1,s(63),(true->[])),arc(s(62),2,s(61),(true->[])),arc(s(63),0,s(63),(true->[])),arc(s(63),1,s(63),(true->[])),arc(s(63),2,s(63),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_up_minus_4, kernel([source(s(1)),sink(s(64)),sink(s(65)),sink(s(66)),sink(s(67)),sink(s(68)),sink(s(69)),sink(s(70)),sink(s(71)),sink(s(72)),sink(s(73)),sink(s(74)),sink(s(75)),sink(s(76)),sink(s(77))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(16),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(31),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(21),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(37),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(45),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(45),(true->[])),arc(s(37),1,s(45),(true->[])),arc(s(37),2,s(26),(true->[])),arc(s(38),0,s(45),(true->[])),arc(s(38),1,s(45),(true->[])),arc(s(38),2,s(41),(true->[])),arc(s(39),0,s(45),(true->[])),arc(s(39),1,s(45),(true->[])),arc(s(39),2,s(42),(true->[])),arc(s(40),0,s(45),(true->[])),arc(s(40),1,s(45),(true->[])),arc(s(40),2,s(43),(true->[])),arc(s(41),0,s(48),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),0,s(50),(true->[])),arc(s(42),1,s(50),(true->[])),arc(s(42),2,s(31),(true->[])),arc(s(43),0,s(50),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(46),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(47),(true->[])),arc(s(45),0,s(50),(true->[])),arc(s(45),1,s(50),(true->[])),arc(s(45),2,s(49),(true->[])),arc(s(46),0,s(52),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(53),(true->[])),arc(s(47),0,s(55),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(36),(true->[])),arc(s(48),0,s(55),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(51),(true->[])),arc(s(49),0,s(55),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(53),(true->[])),arc(s(50),0,s(55),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(54),(true->[])),arc(s(51),0,s(59),(true->[])),arc(s(51),1,s(59),(true->[])),arc(s(51),2,s(41),(true->[])),arc(s(52),0,s(59),(true->[])),arc(s(52),1,s(59),(true->[])),arc(s(52),2,s(56),(true->[])),arc(s(53),0,s(57),(true->[])),arc(s(53),1,s(59),(true->[])),arc(s(53),2,s(58),(true->[])),arc(s(54),0,s(59),(true->[])),arc(s(54),1,s(59),(true->[])),arc(s(54),2,s(58),(true->[])),arc(s(55),0,s(59),(true->[])),arc(s(55),1,s(59),(true->[])),arc(s(55),2,s(60),(true->[])),arc(s(56),0,s(72),(true->[])),arc(s(56),1,s(72),(true->[])),arc(s(56),2,s(46),(true->[])),arc(s(57),0,s(72),(true->[])),arc(s(57),1,s(72),(true->[])),arc(s(57),2,s(67),(true->[])),arc(s(58),0,s(71),(true->[])),arc(s(58),1,s(72),(true->[])),arc(s(58),2,s(74),(true->[])),arc(s(59),0,s(72),(true->[])),arc(s(59),1,s(72),(true->[])),arc(s(59),2,s(73),(true->[])),arc(s(60),0,s(72),(true->[])),arc(s(60),1,s(72),(true->[])),arc(s(60),2,s(74),(true->[])),arc(s(61),2,s(62),(true->[])),arc(s(62),2,s(65),(true->[])),arc(s(63),2,s(75),(true->[])),arc(s(65),0,s(61),(true->[])),arc(s(66),0,s(64),(true->[])),arc(s(66),1,s(64),(true->[])),arc(s(66),2,s(58),(true->[])),arc(s(67),0,s(68),(true->[])),arc(s(67),1,s(68),(true->[])),arc(s(67),2,s(53),(true->[])),arc(s(68),0,s(64),(true->[])),arc(s(68),1,s(64),(true->[])),arc(s(68),2,s(64),(true->[])),arc(s(69),0,s(64),(true->[])),arc(s(69),1,s(64),(true->[])),arc(s(69),2,s(65),(true->[])),arc(s(70),0,s(64),(true->[])),arc(s(70),1,s(64),(true->[])),arc(s(70),2,s(77),(true->[])),arc(s(71),0,s(68),(true->[])),arc(s(71),1,s(68),(true->[])),arc(s(71),2,s(66),(true->[])),arc(s(72),0,s(68),(true->[])),arc(s(72),1,s(68),(true->[])),arc(s(72),2,s(69),(true->[])),arc(s(73),0,s(68),(true->[])),arc(s(73),1,s(68),(true->[])),arc(s(73),2,s(75),(true->[])),arc(s(74),0,s(70),(true->[])),arc(s(74),1,s(68),(true->[])),arc(s(74),2,s(75),(true->[])),arc(s(75),0,s(76),(true->[])),arc(s(75),1,s(64),(true->[])),arc(s(75),2,s(65),(true->[])),arc(s(76),2,s(63),(true->[])),arc(s(77),2,s(74),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_gt_4, kernel([source(s(1)),sink(s(26))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(10),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(15),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(15),(true->[])),arc(s(21),1,s(15),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(23),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(20),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(20),(true->[])),arc(s(24),1,s(20),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(20),(true->[])),arc(s(25),1,s(20),(true->[])),arc(s(25),2,s(26),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_lt_up_minus_4, kernel([source(s(1)),sink(s(75)),sink(s(76)),sink(s(77)),sink(s(78))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(16),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(31),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(21),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(37),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(45),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(45),(true->[])),arc(s(37),1,s(45),(true->[])),arc(s(37),2,s(26),(true->[])),arc(s(38),0,s(45),(true->[])),arc(s(38),1,s(45),(true->[])),arc(s(38),2,s(41),(true->[])),arc(s(39),0,s(45),(true->[])),arc(s(39),1,s(45),(true->[])),arc(s(39),2,s(42),(true->[])),arc(s(40),0,s(45),(true->[])),arc(s(40),1,s(45),(true->[])),arc(s(40),2,s(43),(true->[])),arc(s(41),0,s(49),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),0,s(50),(true->[])),arc(s(42),1,s(50),(true->[])),arc(s(42),2,s(31),(true->[])),arc(s(43),0,s(50),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(46),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(47),(true->[])),arc(s(45),0,s(50),(true->[])),arc(s(45),1,s(50),(true->[])),arc(s(45),2,s(48),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(51),(true->[])),arc(s(47),0,s(55),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(36),(true->[])),arc(s(48),0,s(55),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(51),(true->[])),arc(s(49),0,s(55),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(52),(true->[])),arc(s(50),0,s(55),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(53),(true->[])),arc(s(51),0,s(59),(true->[])),arc(s(51),1,s(60),(true->[])),arc(s(51),2,s(56),(true->[])),arc(s(52),0,s(60),(true->[])),arc(s(52),1,s(60),(true->[])),arc(s(52),2,s(41),(true->[])),arc(s(53),0,s(60),(true->[])),arc(s(53),1,s(60),(true->[])),arc(s(53),2,s(56),(true->[])),arc(s(54),0,s(60),(true->[])),arc(s(54),1,s(60),(true->[])),arc(s(54),2,s(57),(true->[])),arc(s(55),0,s(60),(true->[])),arc(s(55),1,s(60),(true->[])),arc(s(55),2,s(58),(true->[])),arc(s(56),0,s(63),(true->[])),arc(s(56),1,s(65),(true->[])),arc(s(56),2,s(61),(true->[])),arc(s(57),0,s(65),(true->[])),arc(s(57),1,s(65),(true->[])),arc(s(57),2,s(46),(true->[])),arc(s(58),0,s(65),(true->[])),arc(s(58),1,s(65),(true->[])),arc(s(58),2,s(61),(true->[])),arc(s(59),0,s(65),(true->[])),arc(s(59),1,s(65),(true->[])),arc(s(59),2,s(62),(true->[])),arc(s(60),0,s(65),(true->[])),arc(s(60),1,s(65),(true->[])),arc(s(60),2,s(64),(true->[])),arc(s(61),0,s(67),(true->[])),arc(s(61),1,s(70),(true->[])),arc(s(61),2,s(68),(true->[])),arc(s(62),0,s(70),(true->[])),arc(s(62),1,s(70),(true->[])),arc(s(62),2,s(51),(true->[])),arc(s(63),0,s(70),(true->[])),arc(s(63),1,s(70),(true->[])),arc(s(63),2,s(66),(true->[])),arc(s(64),0,s(70),(true->[])),arc(s(64),1,s(70),(true->[])),arc(s(64),2,s(68),(true->[])),arc(s(65),0,s(70),(true->[])),arc(s(65),1,s(70),(true->[])),arc(s(65),2,s(69),(true->[])),arc(s(66),0,s(74),(true->[])),arc(s(66),1,s(74),(true->[])),arc(s(66),2,s(56),(true->[])),arc(s(67),0,s(74),(true->[])),arc(s(67),1,s(74),(true->[])),arc(s(67),2,s(71),(true->[])),arc(s(68),0,s(72),(true->[])),arc(s(68),1,s(74),(true->[])),arc(s(68),2,s(73),(true->[])),arc(s(69),0,s(74),(true->[])),arc(s(69),1,s(74),(true->[])),arc(s(69),2,s(73),(true->[])),arc(s(70),0,s(74),(true->[])),arc(s(70),1,s(74),(true->[])),arc(s(70),2,s(74),(true->[])),arc(s(71),0,s(78),(true->[])),arc(s(71),1,s(78),(true->[])),arc(s(71),2,s(61),(true->[])),arc(s(72),0,s(78),(true->[])),arc(s(72),1,s(78),(true->[])),arc(s(72),2,s(75),(true->[])),arc(s(73),0,s(77),(true->[])),arc(s(73),1,s(78),(true->[])),arc(s(73),2,s(78),(true->[])),arc(s(74),0,s(78),(true->[])),arc(s(74),1,s(78),(true->[])),arc(s(74),2,s(78),(true->[])),arc(s(75),0,s(78),(true->[])),arc(s(75),1,s(78),(true->[])),arc(s(75),2,s(68),(true->[])),arc(s(76),0,s(78),(true->[])),arc(s(76),1,s(78),(true->[])),arc(s(76),2,s(73),(true->[])),arc(s(77),0,s(78),(true->[])),arc(s(77),1,s(78),(true->[])),arc(s(77),2,s(76),(true->[])),arc(s(78),0,s(78),(true->[])),arc(s(78),1,s(78),(true->[])),arc(s(78),2,s(78),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_eq_up_minus_5, kernel([source(s(1)),sink(s(79)),sink(s(80)),sink(s(81)),sink(s(82)),sink(s(83)),sink(s(84)),sink(s(85)),sink(s(86)),sink(s(87)),sink(s(88)),sink(s(89)),sink(s(90)),sink(s(91)),sink(s(92))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(16),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(31),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(21),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(37),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(45),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(45),(true->[])),arc(s(37),1,s(45),(true->[])),arc(s(37),2,s(26),(true->[])),arc(s(38),0,s(45),(true->[])),arc(s(38),1,s(45),(true->[])),arc(s(38),2,s(41),(true->[])),arc(s(39),0,s(45),(true->[])),arc(s(39),1,s(45),(true->[])),arc(s(39),2,s(42),(true->[])),arc(s(40),0,s(45),(true->[])),arc(s(40),1,s(45),(true->[])),arc(s(40),2,s(43),(true->[])),arc(s(41),0,s(49),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),0,s(50),(true->[])),arc(s(42),1,s(50),(true->[])),arc(s(42),2,s(31),(true->[])),arc(s(43),0,s(50),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(46),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(47),(true->[])),arc(s(45),0,s(50),(true->[])),arc(s(45),1,s(50),(true->[])),arc(s(45),2,s(48),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(51),(true->[])),arc(s(47),0,s(55),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(36),(true->[])),arc(s(48),0,s(55),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(51),(true->[])),arc(s(49),0,s(55),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(52),(true->[])),arc(s(50),0,s(55),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(53),(true->[])),arc(s(51),0,s(59),(true->[])),arc(s(51),1,s(60),(true->[])),arc(s(51),2,s(56),(true->[])),arc(s(52),0,s(60),(true->[])),arc(s(52),1,s(60),(true->[])),arc(s(52),2,s(41),(true->[])),arc(s(53),0,s(60),(true->[])),arc(s(53),1,s(60),(true->[])),arc(s(53),2,s(56),(true->[])),arc(s(54),0,s(60),(true->[])),arc(s(54),1,s(60),(true->[])),arc(s(54),2,s(57),(true->[])),arc(s(55),0,s(60),(true->[])),arc(s(55),1,s(60),(true->[])),arc(s(55),2,s(58),(true->[])),arc(s(56),0,s(63),(true->[])),arc(s(56),1,s(65),(true->[])),arc(s(56),2,s(61),(true->[])),arc(s(57),0,s(65),(true->[])),arc(s(57),1,s(65),(true->[])),arc(s(57),2,s(46),(true->[])),arc(s(58),0,s(65),(true->[])),arc(s(58),1,s(65),(true->[])),arc(s(58),2,s(61),(true->[])),arc(s(59),0,s(65),(true->[])),arc(s(59),1,s(65),(true->[])),arc(s(59),2,s(62),(true->[])),arc(s(60),0,s(65),(true->[])),arc(s(60),1,s(65),(true->[])),arc(s(60),2,s(64),(true->[])),arc(s(61),0,s(67),(true->[])),arc(s(61),1,s(70),(true->[])),arc(s(61),2,s(68),(true->[])),arc(s(62),0,s(70),(true->[])),arc(s(62),1,s(70),(true->[])),arc(s(62),2,s(51),(true->[])),arc(s(63),0,s(70),(true->[])),arc(s(63),1,s(70),(true->[])),arc(s(63),2,s(66),(true->[])),arc(s(64),0,s(70),(true->[])),arc(s(64),1,s(70),(true->[])),arc(s(64),2,s(68),(true->[])),arc(s(65),0,s(70),(true->[])),arc(s(65),1,s(70),(true->[])),arc(s(65),2,s(69),(true->[])),arc(s(66),0,s(74),(true->[])),arc(s(66),1,s(74),(true->[])),arc(s(66),2,s(56),(true->[])),arc(s(67),0,s(74),(true->[])),arc(s(67),1,s(74),(true->[])),arc(s(67),2,s(71),(true->[])),arc(s(68),0,s(72),(true->[])),arc(s(68),1,s(74),(true->[])),arc(s(68),2,s(73),(true->[])),arc(s(69),0,s(74),(true->[])),arc(s(69),1,s(74),(true->[])),arc(s(69),2,s(73),(true->[])),arc(s(70),0,s(74),(true->[])),arc(s(70),1,s(74),(true->[])),arc(s(70),2,s(75),(true->[])),arc(s(71),0,s(87),(true->[])),arc(s(71),1,s(87),(true->[])),arc(s(71),2,s(61),(true->[])),arc(s(72),0,s(87),(true->[])),arc(s(72),1,s(87),(true->[])),arc(s(72),2,s(82),(true->[])),arc(s(73),0,s(86),(true->[])),arc(s(73),1,s(87),(true->[])),arc(s(73),2,s(89),(true->[])),arc(s(74),0,s(87),(true->[])),arc(s(74),1,s(87),(true->[])),arc(s(74),2,s(88),(true->[])),arc(s(75),0,s(87),(true->[])),arc(s(75),1,s(87),(true->[])),arc(s(75),2,s(89),(true->[])),arc(s(76),2,s(77),(true->[])),arc(s(77),2,s(80),(true->[])),arc(s(78),2,s(90),(true->[])),arc(s(80),0,s(76),(true->[])),arc(s(81),0,s(79),(true->[])),arc(s(81),1,s(79),(true->[])),arc(s(81),2,s(73),(true->[])),arc(s(82),0,s(83),(true->[])),arc(s(82),1,s(83),(true->[])),arc(s(82),2,s(68),(true->[])),arc(s(83),0,s(79),(true->[])),arc(s(83),1,s(79),(true->[])),arc(s(83),2,s(79),(true->[])),arc(s(84),0,s(79),(true->[])),arc(s(84),1,s(79),(true->[])),arc(s(84),2,s(80),(true->[])),arc(s(85),0,s(79),(true->[])),arc(s(85),1,s(79),(true->[])),arc(s(85),2,s(92),(true->[])),arc(s(86),0,s(83),(true->[])),arc(s(86),1,s(83),(true->[])),arc(s(86),2,s(81),(true->[])),arc(s(87),0,s(83),(true->[])),arc(s(87),1,s(83),(true->[])),arc(s(87),2,s(84),(true->[])),arc(s(88),0,s(83),(true->[])),arc(s(88),1,s(83),(true->[])),arc(s(88),2,s(90),(true->[])),arc(s(89),0,s(85),(true->[])),arc(s(89),1,s(83),(true->[])),arc(s(89),2,s(90),(true->[])),arc(s(90),0,s(91),(true->[])),arc(s(90),1,s(79),(true->[])),arc(s(90),2,s(80),(true->[])),arc(s(91),2,s(78),(true->[])),arc(s(92),2,s(89),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_gt_5, kernel([source(s(1)),sink(s(31))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(10),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(15),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(15),(true->[])),arc(s(21),1,s(15),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(23),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(20),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(20),(true->[])),arc(s(24),1,s(20),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(20),(true->[])),arc(s(26),1,s(20),(true->[])),arc(s(26),2,s(28),(true->[])),arc(s(27),0,s(25),(true->[])),arc(s(27),1,s(25),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(28),0,s(29),(true->[])),arc(s(28),1,s(25),(true->[])),arc(s(28),2,s(28),(true->[])),arc(s(29),0,s(25),(true->[])),arc(s(29),1,s(25),(true->[])),arc(s(29),2,s(30),(true->[])),arc(s(30),0,s(25),(true->[])),arc(s(30),1,s(25),(true->[])),arc(s(30),2,s(31),(true->[])),arc(s(31),0,s(31),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(31),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_lt_up_minus_5, kernel([source(s(1)),sink(s(90)),sink(s(91)),sink(s(92)),sink(s(93))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(7),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(16),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(31),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(21),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(37),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(45),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(45),(true->[])),arc(s(37),1,s(45),(true->[])),arc(s(37),2,s(26),(true->[])),arc(s(38),0,s(45),(true->[])),arc(s(38),1,s(45),(true->[])),arc(s(38),2,s(41),(true->[])),arc(s(39),0,s(45),(true->[])),arc(s(39),1,s(45),(true->[])),arc(s(39),2,s(42),(true->[])),arc(s(40),0,s(45),(true->[])),arc(s(40),1,s(45),(true->[])),arc(s(40),2,s(43),(true->[])),arc(s(41),0,s(49),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),0,s(50),(true->[])),arc(s(42),1,s(50),(true->[])),arc(s(42),2,s(31),(true->[])),arc(s(43),0,s(50),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(46),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(47),(true->[])),arc(s(45),0,s(50),(true->[])),arc(s(45),1,s(50),(true->[])),arc(s(45),2,s(48),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(51),(true->[])),arc(s(47),0,s(55),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(36),(true->[])),arc(s(48),0,s(55),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(51),(true->[])),arc(s(49),0,s(55),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(52),(true->[])),arc(s(50),0,s(55),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(53),(true->[])),arc(s(51),0,s(59),(true->[])),arc(s(51),1,s(60),(true->[])),arc(s(51),2,s(56),(true->[])),arc(s(52),0,s(60),(true->[])),arc(s(52),1,s(60),(true->[])),arc(s(52),2,s(41),(true->[])),arc(s(53),0,s(60),(true->[])),arc(s(53),1,s(60),(true->[])),arc(s(53),2,s(56),(true->[])),arc(s(54),0,s(60),(true->[])),arc(s(54),1,s(60),(true->[])),arc(s(54),2,s(57),(true->[])),arc(s(55),0,s(60),(true->[])),arc(s(55),1,s(60),(true->[])),arc(s(55),2,s(58),(true->[])),arc(s(56),0,s(64),(true->[])),arc(s(56),1,s(65),(true->[])),arc(s(56),2,s(61),(true->[])),arc(s(57),0,s(65),(true->[])),arc(s(57),1,s(65),(true->[])),arc(s(57),2,s(46),(true->[])),arc(s(58),0,s(65),(true->[])),arc(s(58),1,s(65),(true->[])),arc(s(58),2,s(61),(true->[])),arc(s(59),0,s(65),(true->[])),arc(s(59),1,s(65),(true->[])),arc(s(59),2,s(62),(true->[])),arc(s(60),0,s(65),(true->[])),arc(s(60),1,s(65),(true->[])),arc(s(60),2,s(63),(true->[])),arc(s(61),0,s(69),(true->[])),arc(s(61),1,s(70),(true->[])),arc(s(61),2,s(66),(true->[])),arc(s(62),0,s(70),(true->[])),arc(s(62),1,s(70),(true->[])),arc(s(62),2,s(51),(true->[])),arc(s(63),0,s(70),(true->[])),arc(s(63),1,s(70),(true->[])),arc(s(63),2,s(66),(true->[])),arc(s(64),0,s(70),(true->[])),arc(s(64),1,s(70),(true->[])),arc(s(64),2,s(67),(true->[])),arc(s(65),0,s(70),(true->[])),arc(s(65),1,s(70),(true->[])),arc(s(65),2,s(68),(true->[])),arc(s(66),0,s(74),(true->[])),arc(s(66),1,s(75),(true->[])),arc(s(66),2,s(71),(true->[])),arc(s(67),0,s(75),(true->[])),arc(s(67),1,s(75),(true->[])),arc(s(67),2,s(56),(true->[])),arc(s(68),0,s(75),(true->[])),arc(s(68),1,s(75),(true->[])),arc(s(68),2,s(71),(true->[])),arc(s(69),0,s(75),(true->[])),arc(s(69),1,s(75),(true->[])),arc(s(69),2,s(72),(true->[])),arc(s(70),0,s(75),(true->[])),arc(s(70),1,s(75),(true->[])),arc(s(70),2,s(73),(true->[])),arc(s(71),0,s(78),(true->[])),arc(s(71),1,s(80),(true->[])),arc(s(71),2,s(76),(true->[])),arc(s(72),0,s(80),(true->[])),arc(s(72),1,s(80),(true->[])),arc(s(72),2,s(61),(true->[])),arc(s(73),0,s(80),(true->[])),arc(s(73),1,s(80),(true->[])),arc(s(73),2,s(76),(true->[])),arc(s(74),0,s(80),(true->[])),arc(s(74),1,s(80),(true->[])),arc(s(74),2,s(77),(true->[])),arc(s(75),0,s(80),(true->[])),arc(s(75),1,s(80),(true->[])),arc(s(75),2,s(79),(true->[])),arc(s(76),0,s(82),(true->[])),arc(s(76),1,s(85),(true->[])),arc(s(76),2,s(83),(true->[])),arc(s(77),0,s(85),(true->[])),arc(s(77),1,s(85),(true->[])),arc(s(77),2,s(66),(true->[])),arc(s(78),0,s(85),(true->[])),arc(s(78),1,s(85),(true->[])),arc(s(78),2,s(81),(true->[])),arc(s(79),0,s(85),(true->[])),arc(s(79),1,s(85),(true->[])),arc(s(79),2,s(83),(true->[])),arc(s(80),0,s(85),(true->[])),arc(s(80),1,s(85),(true->[])),arc(s(80),2,s(84),(true->[])),arc(s(81),0,s(89),(true->[])),arc(s(81),1,s(89),(true->[])),arc(s(81),2,s(71),(true->[])),arc(s(82),0,s(89),(true->[])),arc(s(82),1,s(89),(true->[])),arc(s(82),2,s(86),(true->[])),arc(s(83),0,s(87),(true->[])),arc(s(83),1,s(89),(true->[])),arc(s(83),2,s(88),(true->[])),arc(s(84),0,s(89),(true->[])),arc(s(84),1,s(89),(true->[])),arc(s(84),2,s(88),(true->[])),arc(s(85),0,s(89),(true->[])),arc(s(85),1,s(89),(true->[])),arc(s(85),2,s(89),(true->[])),arc(s(86),0,s(93),(true->[])),arc(s(86),1,s(93),(true->[])),arc(s(86),2,s(76),(true->[])),arc(s(87),0,s(93),(true->[])),arc(s(87),1,s(93),(true->[])),arc(s(87),2,s(90),(true->[])),arc(s(88),0,s(92),(true->[])),arc(s(88),1,s(93),(true->[])),arc(s(88),2,s(93),(true->[])),arc(s(89),0,s(93),(true->[])),arc(s(89),1,s(93),(true->[])),arc(s(89),2,s(93),(true->[])),arc(s(90),0,s(93),(true->[])),arc(s(90),1,s(93),(true->[])),arc(s(90),2,s(83),(true->[])),arc(s(91),0,s(93),(true->[])),arc(s(91),1,s(93),(true->[])),arc(s(91),2,s(88),(true->[])),arc(s(92),0,s(93),(true->[])),arc(s(92),1,s(93),(true->[])),arc(s(92),2,s(91),(true->[])),arc(s(93),0,s(93),(true->[])),arc(s(93),1,s(93),(true->[])),arc(s(93),2,s(93),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(6)),sink(s(16)*s(6)),sink(s(17)*s(6)),sink(s(18)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(7)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(8)*s(3),(true->[])),arc(s(7)*s(4),0,s(14)*s(1),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(5),0,s(18)*s(1),(true->[])),arc(s(11)*s(5),1,s(18)*s(1),(true->[])),arc(s(11)*s(5),2,s(4)*s(6),(true->[])),arc(s(14)*s(1),0,s(18)*s(1),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(4),0,s(18)*s(1),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(15)*s(5),(true->[])),arc(s(13)*s(3),0,s(17)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(3),(true->[])),arc(s(4)*s(6),0,s(7)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(6),(true->[])),arc(s(18)*s(1),0,s(18)*s(1),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(2),(true->[])),arc(s(18)*s(2),0,s(18)*s(1),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(3),(true->[])),arc(s(15)*s(5),0,s(18)*s(1),(true->[])),arc(s(15)*s(5),1,s(18)*s(1),(true->[])),arc(s(15)*s(5),2,s(8)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(1),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(18)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(6),(true->[])),arc(s(7)*s(6),1,s(14)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(8)*s(6),0,s(12)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(13)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(1),(true->[])),arc(s(16)*s(5),1,s(18)*s(1),(true->[])),arc(s(16)*s(5),2,s(13)*s(6),(true->[])),arc(s(18)*s(4),0,s(18)*s(1),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(5),(true->[])),arc(s(11)*s(6),0,s(18)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(4)*s(6),(true->[])),arc(s(14)*s(6),0,s(18)*s(6),(true->[])),arc(s(14)*s(6),1,s(18)*s(6),(true->[])),arc(s(14)*s(6),2,s(18)*s(6),(true->[])),arc(s(12)*s(6),0,s(18)*s(6),(true->[])),arc(s(12)*s(6),1,s(18)*s(6),(true->[])),arc(s(12)*s(6),2,s(15)*s(6),(true->[])),arc(s(13)*s(6),0,s(17)*s(6),(true->[])),arc(s(13)*s(6),1,s(18)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(6),(true->[])),arc(s(18)*s(5),0,s(18)*s(1),(true->[])),arc(s(18)*s(5),1,s(18)*s(1),(true->[])),arc(s(18)*s(5),2,s(18)*s(6),(true->[])),arc(s(18)*s(6),0,s(18)*s(6),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(18)*s(6),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(18)*s(6),(true->[])),arc(s(15)*s(6),2,s(8)*s(6),(true->[])),arc(s(17)*s(6),0,s(18)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(6),(true->[])),arc(s(17)*s(6),2,s(16)*s(6),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(11)),sink(s(16)*s(11)),sink(s(17)*s(11)),sink(s(18)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(7)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(8)*s(3),(true->[])),arc(s(7)*s(4),0,s(14)*s(1),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(6),0,s(18)*s(1),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(4)*s(8),(true->[])),arc(s(14)*s(1),0,s(18)*s(1),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(4),0,s(18)*s(1),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(3),0,s(17)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(3),(true->[])),arc(s(4)*s(8),0,s(7)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(8)*s(8),(true->[])),arc(s(18)*s(1),0,s(18)*s(1),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(2),(true->[])),arc(s(18)*s(2),0,s(18)*s(1),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(1),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(8)*s(8),(true->[])),arc(s(17)*s(4),0,s(18)*s(1),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(16)*s(6),(true->[])),arc(s(18)*s(3),0,s(18)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(7)*s(9),0,s(14)*s(5),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(11)*s(10),(true->[])),arc(s(8)*s(8),0,s(12)*s(9),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(13)*s(8),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(1),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(13)*s(8),(true->[])),arc(s(18)*s(4),0,s(18)*s(1),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(6),(true->[])),arc(s(11)*s(10),0,s(18)*s(5),(true->[])),arc(s(11)*s(10),1,s(18)*s(5),(true->[])),arc(s(11)*s(10),2,s(4)*s(11),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(9),0,s(18)*s(5),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(15)*s(10),(true->[])),arc(s(13)*s(8),0,s(17)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(18)*s(8),(true->[])),arc(s(14)*s(7),0,s(18)*s(5),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(8),(true->[])),arc(s(18)*s(6),0,s(18)*s(1),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(8),(true->[])),arc(s(4)*s(11),0,s(7)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(8)*s(11),(true->[])),arc(s(18)*s(5),0,s(18)*s(5),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(7),(true->[])),arc(s(18)*s(7),0,s(18)*s(5),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(8),(true->[])),arc(s(15)*s(10),0,s(18)*s(5),(true->[])),arc(s(15)*s(10),1,s(18)*s(5),(true->[])),arc(s(15)*s(10),2,s(8)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(5),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(18)*s(9),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(8),(true->[])),arc(s(7)*s(11),0,s(14)*s(11),(true->[])),arc(s(7)*s(11),1,s(14)*s(11),(true->[])),arc(s(7)*s(11),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(11),(true->[])),arc(s(8)*s(11),1,s(14)*s(11),(true->[])),arc(s(8)*s(11),2,s(13)*s(11),(true->[])),arc(s(10)*s(11),0,s(14)*s(11),(true->[])),arc(s(10)*s(11),1,s(14)*s(11),(true->[])),arc(s(10)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(5),(true->[])),arc(s(16)*s(10),1,s(18)*s(5),(true->[])),arc(s(16)*s(10),2,s(13)*s(11),(true->[])),arc(s(18)*s(9),0,s(18)*s(5),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(10),(true->[])),arc(s(11)*s(11),0,s(18)*s(11),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(4)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(11),(true->[])),arc(s(14)*s(11),1,s(18)*s(11),(true->[])),arc(s(14)*s(11),2,s(18)*s(11),(true->[])),arc(s(12)*s(11),0,s(18)*s(11),(true->[])),arc(s(12)*s(11),1,s(18)*s(11),(true->[])),arc(s(12)*s(11),2,s(15)*s(11),(true->[])),arc(s(13)*s(11),0,s(17)*s(11),(true->[])),arc(s(13)*s(11),1,s(18)*s(11),(true->[])),arc(s(13)*s(11),2,s(18)*s(11),(true->[])),arc(s(18)*s(10),0,s(18)*s(5),(true->[])),arc(s(18)*s(10),1,s(18)*s(5),(true->[])),arc(s(18)*s(10),2,s(18)*s(11),(true->[])),arc(s(18)*s(11),0,s(18)*s(11),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(18)*s(11),(true->[])),arc(s(15)*s(11),0,s(18)*s(11),(true->[])),arc(s(15)*s(11),1,s(18)*s(11),(true->[])),arc(s(15)*s(11),2,s(8)*s(11),(true->[])),arc(s(17)*s(11),0,s(18)*s(11),(true->[])),arc(s(17)*s(11),1,s(18)*s(11),(true->[])),arc(s(17)*s(11),2,s(16)*s(11),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(13)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(16)),sink(s(16)*s(16)),sink(s(17)*s(16)),sink(s(18)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(7)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(8)*s(3),(true->[])),arc(s(7)*s(4),0,s(14)*s(1),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(6),0,s(18)*s(1),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(4)*s(8),(true->[])),arc(s(14)*s(1),0,s(18)*s(1),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(4),0,s(18)*s(1),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(3),0,s(17)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(3),(true->[])),arc(s(4)*s(8),0,s(7)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(8)*s(8),(true->[])),arc(s(18)*s(1),0,s(18)*s(1),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(2),(true->[])),arc(s(18)*s(2),0,s(18)*s(1),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(1),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(8)*s(8),(true->[])),arc(s(17)*s(4),0,s(18)*s(1),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(16)*s(6),(true->[])),arc(s(18)*s(3),0,s(18)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(7)*s(9),0,s(14)*s(5),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(11)*s(11),(true->[])),arc(s(8)*s(8),0,s(12)*s(9),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(13)*s(8),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(1),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(13)*s(8),(true->[])),arc(s(18)*s(4),0,s(18)*s(1),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(6),(true->[])),arc(s(11)*s(11),0,s(18)*s(5),(true->[])),arc(s(11)*s(11),1,s(18)*s(5),(true->[])),arc(s(11)*s(11),2,s(4)*s(13),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(9),0,s(18)*s(5),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(15)*s(11),(true->[])),arc(s(13)*s(8),0,s(17)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(18)*s(8),(true->[])),arc(s(14)*s(7),0,s(18)*s(5),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(8),(true->[])),arc(s(18)*s(6),0,s(18)*s(1),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(8),(true->[])),arc(s(4)*s(13),0,s(7)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(18)*s(5),0,s(18)*s(5),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(7),(true->[])),arc(s(18)*s(7),0,s(18)*s(5),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(8),(true->[])),arc(s(15)*s(11),0,s(18)*s(5),(true->[])),arc(s(15)*s(11),1,s(18)*s(5),(true->[])),arc(s(15)*s(11),2,s(8)*s(13),(true->[])),arc(s(17)*s(9),0,s(18)*s(5),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(16)*s(11),(true->[])),arc(s(18)*s(8),0,s(18)*s(9),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(8),(true->[])),arc(s(7)*s(14),0,s(14)*s(10),(true->[])),arc(s(7)*s(14),1,s(14)*s(10),(true->[])),arc(s(7)*s(14),2,s(11)*s(15),(true->[])),arc(s(8)*s(13),0,s(12)*s(14),(true->[])),arc(s(8)*s(13),1,s(14)*s(10),(true->[])),arc(s(8)*s(13),2,s(13)*s(13),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(18)*s(5),(true->[])),arc(s(16)*s(11),1,s(18)*s(5),(true->[])),arc(s(16)*s(11),2,s(13)*s(13),(true->[])),arc(s(18)*s(9),0,s(18)*s(5),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(11),(true->[])),arc(s(11)*s(15),0,s(18)*s(10),(true->[])),arc(s(11)*s(15),1,s(18)*s(10),(true->[])),arc(s(11)*s(15),2,s(4)*s(16),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(18)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(12),(true->[])),arc(s(12)*s(14),0,s(18)*s(10),(true->[])),arc(s(12)*s(14),1,s(18)*s(10),(true->[])),arc(s(12)*s(14),2,s(15)*s(15),(true->[])),arc(s(13)*s(13),0,s(17)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(10),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(12),0,s(18)*s(10),(true->[])),arc(s(14)*s(12),1,s(18)*s(10),(true->[])),arc(s(14)*s(12),2,s(18)*s(13),(true->[])),arc(s(18)*s(11),0,s(18)*s(5),(true->[])),arc(s(18)*s(11),1,s(18)*s(5),(true->[])),arc(s(18)*s(11),2,s(18)*s(13),(true->[])),arc(s(4)*s(16),0,s(7)*s(16),(true->[])),arc(s(4)*s(16),1,s(10)*s(16),(true->[])),arc(s(4)*s(16),2,s(8)*s(16),(true->[])),arc(s(18)*s(10),0,s(18)*s(10),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(12),(true->[])),arc(s(18)*s(12),0,s(18)*s(10),(true->[])),arc(s(18)*s(12),1,s(18)*s(10),(true->[])),arc(s(18)*s(12),2,s(18)*s(13),(true->[])),arc(s(15)*s(15),0,s(18)*s(10),(true->[])),arc(s(15)*s(15),1,s(18)*s(10),(true->[])),arc(s(15)*s(15),2,s(8)*s(16),(true->[])),arc(s(17)*s(14),0,s(18)*s(10),(true->[])),arc(s(17)*s(14),1,s(18)*s(10),(true->[])),arc(s(17)*s(14),2,s(16)*s(15),(true->[])),arc(s(18)*s(13),0,s(18)*s(14),(true->[])),arc(s(18)*s(13),1,s(18)*s(10),(true->[])),arc(s(18)*s(13),2,s(18)*s(13),(true->[])),arc(s(7)*s(16),0,s(14)*s(16),(true->[])),arc(s(7)*s(16),1,s(14)*s(16),(true->[])),arc(s(7)*s(16),2,s(11)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(14)*s(16),(true->[])),arc(s(8)*s(16),2,s(13)*s(16),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(14)*s(16),(true->[])),arc(s(10)*s(16),2,s(14)*s(16),(true->[])),arc(s(16)*s(15),0,s(18)*s(10),(true->[])),arc(s(16)*s(15),1,s(18)*s(10),(true->[])),arc(s(16)*s(15),2,s(13)*s(16),(true->[])),arc(s(18)*s(14),0,s(18)*s(10),(true->[])),arc(s(18)*s(14),1,s(18)*s(10),(true->[])),arc(s(18)*s(14),2,s(18)*s(15),(true->[])),arc(s(11)*s(16),0,s(18)*s(16),(true->[])),arc(s(11)*s(16),1,s(18)*s(16),(true->[])),arc(s(11)*s(16),2,s(4)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(18)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(12)*s(16),0,s(18)*s(16),(true->[])),arc(s(12)*s(16),1,s(18)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(13)*s(16),0,s(17)*s(16),(true->[])),arc(s(13)*s(16),1,s(18)*s(16),(true->[])),arc(s(13)*s(16),2,s(18)*s(16),(true->[])),arc(s(18)*s(15),0,s(18)*s(10),(true->[])),arc(s(18)*s(15),1,s(18)*s(10),(true->[])),arc(s(18)*s(15),2,s(18)*s(16),(true->[])),arc(s(18)*s(16),0,s(18)*s(16),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(8)*s(16),(true->[])),arc(s(17)*s(16),0,s(18)*s(16),(true->[])),arc(s(17)*s(16),1,s(18)*s(16),(true->[])),arc(s(17)*s(16),2,s(16)*s(16),(true->[])),arc(s(16)*s(16),0,s(18)*s(16),(true->[])),arc(s(16)*s(16),1,s(18)*s(16),(true->[])),arc(s(16)*s(16),2,s(13)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(21)),sink(s(16)*s(21)),sink(s(17)*s(21)),sink(s(18)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(7)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(8)*s(3),(true->[])),arc(s(7)*s(4),0,s(14)*s(1),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(6),0,s(18)*s(1),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(4)*s(8),(true->[])),arc(s(14)*s(1),0,s(18)*s(1),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(4),0,s(18)*s(1),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(3),0,s(17)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(3),(true->[])),arc(s(4)*s(8),0,s(7)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(8)*s(8),(true->[])),arc(s(18)*s(1),0,s(18)*s(1),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(2),(true->[])),arc(s(18)*s(2),0,s(18)*s(1),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(1),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(8)*s(8),(true->[])),arc(s(17)*s(4),0,s(18)*s(1),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(16)*s(6),(true->[])),arc(s(18)*s(3),0,s(18)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(7)*s(9),0,s(14)*s(5),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(11)*s(11),(true->[])),arc(s(8)*s(8),0,s(12)*s(9),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(13)*s(8),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(1),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(13)*s(8),(true->[])),arc(s(18)*s(4),0,s(18)*s(1),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(6),(true->[])),arc(s(11)*s(11),0,s(18)*s(5),(true->[])),arc(s(11)*s(11),1,s(18)*s(5),(true->[])),arc(s(11)*s(11),2,s(4)*s(13),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(9),0,s(18)*s(5),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(15)*s(11),(true->[])),arc(s(13)*s(8),0,s(17)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(18)*s(8),(true->[])),arc(s(14)*s(7),0,s(18)*s(5),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(8),(true->[])),arc(s(18)*s(6),0,s(18)*s(1),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(8),(true->[])),arc(s(4)*s(13),0,s(7)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(18)*s(5),0,s(18)*s(5),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(7),(true->[])),arc(s(18)*s(7),0,s(18)*s(5),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(8),(true->[])),arc(s(15)*s(11),0,s(18)*s(5),(true->[])),arc(s(15)*s(11),1,s(18)*s(5),(true->[])),arc(s(15)*s(11),2,s(8)*s(13),(true->[])),arc(s(17)*s(9),0,s(18)*s(5),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(16)*s(11),(true->[])),arc(s(18)*s(8),0,s(18)*s(9),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(8),(true->[])),arc(s(7)*s(14),0,s(14)*s(10),(true->[])),arc(s(7)*s(14),1,s(14)*s(10),(true->[])),arc(s(7)*s(14),2,s(11)*s(16),(true->[])),arc(s(8)*s(13),0,s(12)*s(14),(true->[])),arc(s(8)*s(13),1,s(14)*s(10),(true->[])),arc(s(8)*s(13),2,s(13)*s(13),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(18)*s(5),(true->[])),arc(s(16)*s(11),1,s(18)*s(5),(true->[])),arc(s(16)*s(11),2,s(13)*s(13),(true->[])),arc(s(18)*s(9),0,s(18)*s(5),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(11),(true->[])),arc(s(11)*s(16),0,s(18)*s(10),(true->[])),arc(s(11)*s(16),1,s(18)*s(10),(true->[])),arc(s(11)*s(16),2,s(4)*s(18),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(18)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(12),(true->[])),arc(s(12)*s(14),0,s(18)*s(10),(true->[])),arc(s(12)*s(14),1,s(18)*s(10),(true->[])),arc(s(12)*s(14),2,s(15)*s(16),(true->[])),arc(s(13)*s(13),0,s(17)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(10),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(12),0,s(18)*s(10),(true->[])),arc(s(14)*s(12),1,s(18)*s(10),(true->[])),arc(s(14)*s(12),2,s(18)*s(13),(true->[])),arc(s(18)*s(11),0,s(18)*s(5),(true->[])),arc(s(18)*s(11),1,s(18)*s(5),(true->[])),arc(s(18)*s(11),2,s(18)*s(13),(true->[])),arc(s(4)*s(18),0,s(7)*s(19),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(8)*s(18),(true->[])),arc(s(18)*s(10),0,s(18)*s(10),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(12),(true->[])),arc(s(18)*s(12),0,s(18)*s(10),(true->[])),arc(s(18)*s(12),1,s(18)*s(10),(true->[])),arc(s(18)*s(12),2,s(18)*s(13),(true->[])),arc(s(15)*s(16),0,s(18)*s(10),(true->[])),arc(s(15)*s(16),1,s(18)*s(10),(true->[])),arc(s(15)*s(16),2,s(8)*s(18),(true->[])),arc(s(17)*s(14),0,s(18)*s(10),(true->[])),arc(s(17)*s(14),1,s(18)*s(10),(true->[])),arc(s(17)*s(14),2,s(16)*s(16),(true->[])),arc(s(18)*s(13),0,s(18)*s(14),(true->[])),arc(s(18)*s(13),1,s(18)*s(10),(true->[])),arc(s(18)*s(13),2,s(18)*s(13),(true->[])),arc(s(7)*s(19),0,s(14)*s(15),(true->[])),arc(s(7)*s(19),1,s(14)*s(15),(true->[])),arc(s(7)*s(19),2,s(11)*s(20),(true->[])),arc(s(8)*s(18),0,s(12)*s(19),(true->[])),arc(s(8)*s(18),1,s(14)*s(15),(true->[])),arc(s(8)*s(18),2,s(13)*s(18),(true->[])),arc(s(10)*s(15),0,s(14)*s(15),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(17),(true->[])),arc(s(16)*s(16),0,s(18)*s(10),(true->[])),arc(s(16)*s(16),1,s(18)*s(10),(true->[])),arc(s(16)*s(16),2,s(13)*s(18),(true->[])),arc(s(18)*s(14),0,s(18)*s(10),(true->[])),arc(s(18)*s(14),1,s(18)*s(10),(true->[])),arc(s(18)*s(14),2,s(18)*s(16),(true->[])),arc(s(11)*s(20),0,s(18)*s(15),(true->[])),arc(s(11)*s(20),1,s(18)*s(15),(true->[])),arc(s(11)*s(20),2,s(4)*s(21),(true->[])),arc(s(14)*s(15),0,s(18)*s(15),(true->[])),arc(s(14)*s(15),1,s(18)*s(15),(true->[])),arc(s(14)*s(15),2,s(18)*s(17),(true->[])),arc(s(12)*s(19),0,s(18)*s(15),(true->[])),arc(s(12)*s(19),1,s(18)*s(15),(true->[])),arc(s(12)*s(19),2,s(15)*s(20),(true->[])),arc(s(13)*s(18),0,s(17)*s(19),(true->[])),arc(s(13)*s(18),1,s(18)*s(15),(true->[])),arc(s(13)*s(18),2,s(18)*s(18),(true->[])),arc(s(14)*s(17),0,s(18)*s(15),(true->[])),arc(s(14)*s(17),1,s(18)*s(15),(true->[])),arc(s(14)*s(17),2,s(18)*s(18),(true->[])),arc(s(18)*s(16),0,s(18)*s(10),(true->[])),arc(s(18)*s(16),1,s(18)*s(10),(true->[])),arc(s(18)*s(16),2,s(18)*s(18),(true->[])),arc(s(4)*s(21),0,s(7)*s(21),(true->[])),arc(s(4)*s(21),1,s(10)*s(21),(true->[])),arc(s(4)*s(21),2,s(8)*s(21),(true->[])),arc(s(18)*s(15),0,s(18)*s(15),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(18)*s(17),(true->[])),arc(s(18)*s(17),0,s(18)*s(15),(true->[])),arc(s(18)*s(17),1,s(18)*s(15),(true->[])),arc(s(18)*s(17),2,s(18)*s(18),(true->[])),arc(s(15)*s(20),0,s(18)*s(15),(true->[])),arc(s(15)*s(20),1,s(18)*s(15),(true->[])),arc(s(15)*s(20),2,s(8)*s(21),(true->[])),arc(s(17)*s(19),0,s(18)*s(15),(true->[])),arc(s(17)*s(19),1,s(18)*s(15),(true->[])),arc(s(17)*s(19),2,s(16)*s(20),(true->[])),arc(s(18)*s(18),0,s(18)*s(19),(true->[])),arc(s(18)*s(18),1,s(18)*s(15),(true->[])),arc(s(18)*s(18),2,s(18)*s(18),(true->[])),arc(s(7)*s(21),0,s(14)*s(21),(true->[])),arc(s(7)*s(21),1,s(14)*s(21),(true->[])),arc(s(7)*s(21),2,s(11)*s(21),(true->[])),arc(s(8)*s(21),0,s(12)*s(21),(true->[])),arc(s(8)*s(21),1,s(14)*s(21),(true->[])),arc(s(8)*s(21),2,s(13)*s(21),(true->[])),arc(s(10)*s(21),0,s(14)*s(21),(true->[])),arc(s(10)*s(21),1,s(14)*s(21),(true->[])),arc(s(10)*s(21),2,s(14)*s(21),(true->[])),arc(s(16)*s(20),0,s(18)*s(15),(true->[])),arc(s(16)*s(20),1,s(18)*s(15),(true->[])),arc(s(16)*s(20),2,s(13)*s(21),(true->[])),arc(s(18)*s(19),0,s(18)*s(15),(true->[])),arc(s(18)*s(19),1,s(18)*s(15),(true->[])),arc(s(18)*s(19),2,s(18)*s(20),(true->[])),arc(s(11)*s(21),0,s(18)*s(21),(true->[])),arc(s(11)*s(21),1,s(18)*s(21),(true->[])),arc(s(11)*s(21),2,s(4)*s(21),(true->[])),arc(s(14)*s(21),0,s(18)*s(21),(true->[])),arc(s(14)*s(21),1,s(18)*s(21),(true->[])),arc(s(14)*s(21),2,s(18)*s(21),(true->[])),arc(s(12)*s(21),0,s(18)*s(21),(true->[])),arc(s(12)*s(21),1,s(18)*s(21),(true->[])),arc(s(12)*s(21),2,s(15)*s(21),(true->[])),arc(s(13)*s(21),0,s(17)*s(21),(true->[])),arc(s(13)*s(21),1,s(18)*s(21),(true->[])),arc(s(13)*s(21),2,s(18)*s(21),(true->[])),arc(s(18)*s(20),0,s(18)*s(15),(true->[])),arc(s(18)*s(20),1,s(18)*s(15),(true->[])),arc(s(18)*s(20),2,s(18)*s(21),(true->[])),arc(s(18)*s(21),0,s(18)*s(21),(true->[])),arc(s(18)*s(21),1,s(18)*s(21),(true->[])),arc(s(18)*s(21),2,s(18)*s(21),(true->[])),arc(s(15)*s(21),0,s(18)*s(21),(true->[])),arc(s(15)*s(21),1,s(18)*s(21),(true->[])),arc(s(15)*s(21),2,s(8)*s(21),(true->[])),arc(s(17)*s(21),0,s(18)*s(21),(true->[])),arc(s(17)*s(21),1,s(18)*s(21),(true->[])),arc(s(17)*s(21),2,s(16)*s(21),(true->[])),arc(s(16)*s(21),0,s(18)*s(21),(true->[])),arc(s(16)*s(21),1,s(18)*s(21),(true->[])),arc(s(16)*s(21),2,s(13)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(26)),sink(s(16)*s(26)),sink(s(17)*s(26)),sink(s(18)*s(26))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(7)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(8)*s(3),(true->[])),arc(s(7)*s(4),0,s(14)*s(1),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(6),0,s(18)*s(1),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(4)*s(8),(true->[])),arc(s(14)*s(1),0,s(18)*s(1),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(4),0,s(18)*s(1),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(3),0,s(17)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(3),(true->[])),arc(s(4)*s(8),0,s(7)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(8)*s(8),(true->[])),arc(s(18)*s(1),0,s(18)*s(1),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(2),(true->[])),arc(s(18)*s(2),0,s(18)*s(1),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(1),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(8)*s(8),(true->[])),arc(s(17)*s(4),0,s(18)*s(1),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(16)*s(6),(true->[])),arc(s(18)*s(3),0,s(18)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(7)*s(9),0,s(14)*s(5),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(11)*s(11),(true->[])),arc(s(8)*s(8),0,s(12)*s(9),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(13)*s(8),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(1),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(13)*s(8),(true->[])),arc(s(18)*s(4),0,s(18)*s(1),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(6),(true->[])),arc(s(11)*s(11),0,s(18)*s(5),(true->[])),arc(s(11)*s(11),1,s(18)*s(5),(true->[])),arc(s(11)*s(11),2,s(4)*s(13),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(9),0,s(18)*s(5),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(15)*s(11),(true->[])),arc(s(13)*s(8),0,s(17)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(18)*s(8),(true->[])),arc(s(14)*s(7),0,s(18)*s(5),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(8),(true->[])),arc(s(18)*s(6),0,s(18)*s(1),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(8),(true->[])),arc(s(4)*s(13),0,s(7)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(18)*s(5),0,s(18)*s(5),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(7),(true->[])),arc(s(18)*s(7),0,s(18)*s(5),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(8),(true->[])),arc(s(15)*s(11),0,s(18)*s(5),(true->[])),arc(s(15)*s(11),1,s(18)*s(5),(true->[])),arc(s(15)*s(11),2,s(8)*s(13),(true->[])),arc(s(17)*s(9),0,s(18)*s(5),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(16)*s(11),(true->[])),arc(s(18)*s(8),0,s(18)*s(9),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(8),(true->[])),arc(s(7)*s(14),0,s(14)*s(10),(true->[])),arc(s(7)*s(14),1,s(14)*s(10),(true->[])),arc(s(7)*s(14),2,s(11)*s(16),(true->[])),arc(s(8)*s(13),0,s(12)*s(14),(true->[])),arc(s(8)*s(13),1,s(14)*s(10),(true->[])),arc(s(8)*s(13),2,s(13)*s(13),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(18)*s(5),(true->[])),arc(s(16)*s(11),1,s(18)*s(5),(true->[])),arc(s(16)*s(11),2,s(13)*s(13),(true->[])),arc(s(18)*s(9),0,s(18)*s(5),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(11),(true->[])),arc(s(11)*s(16),0,s(18)*s(10),(true->[])),arc(s(11)*s(16),1,s(18)*s(10),(true->[])),arc(s(11)*s(16),2,s(4)*s(18),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(18)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(12),(true->[])),arc(s(12)*s(14),0,s(18)*s(10),(true->[])),arc(s(12)*s(14),1,s(18)*s(10),(true->[])),arc(s(12)*s(14),2,s(15)*s(16),(true->[])),arc(s(13)*s(13),0,s(17)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(10),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(12),0,s(18)*s(10),(true->[])),arc(s(14)*s(12),1,s(18)*s(10),(true->[])),arc(s(14)*s(12),2,s(18)*s(13),(true->[])),arc(s(18)*s(11),0,s(18)*s(5),(true->[])),arc(s(18)*s(11),1,s(18)*s(5),(true->[])),arc(s(18)*s(11),2,s(18)*s(13),(true->[])),arc(s(4)*s(18),0,s(7)*s(19),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(8)*s(18),(true->[])),arc(s(18)*s(10),0,s(18)*s(10),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(12),(true->[])),arc(s(18)*s(12),0,s(18)*s(10),(true->[])),arc(s(18)*s(12),1,s(18)*s(10),(true->[])),arc(s(18)*s(12),2,s(18)*s(13),(true->[])),arc(s(15)*s(16),0,s(18)*s(10),(true->[])),arc(s(15)*s(16),1,s(18)*s(10),(true->[])),arc(s(15)*s(16),2,s(8)*s(18),(true->[])),arc(s(17)*s(14),0,s(18)*s(10),(true->[])),arc(s(17)*s(14),1,s(18)*s(10),(true->[])),arc(s(17)*s(14),2,s(16)*s(16),(true->[])),arc(s(18)*s(13),0,s(18)*s(14),(true->[])),arc(s(18)*s(13),1,s(18)*s(10),(true->[])),arc(s(18)*s(13),2,s(18)*s(13),(true->[])),arc(s(7)*s(19),0,s(14)*s(15),(true->[])),arc(s(7)*s(19),1,s(14)*s(15),(true->[])),arc(s(7)*s(19),2,s(11)*s(21),(true->[])),arc(s(8)*s(18),0,s(12)*s(19),(true->[])),arc(s(8)*s(18),1,s(14)*s(15),(true->[])),arc(s(8)*s(18),2,s(13)*s(18),(true->[])),arc(s(10)*s(15),0,s(14)*s(15),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(17),(true->[])),arc(s(16)*s(16),0,s(18)*s(10),(true->[])),arc(s(16)*s(16),1,s(18)*s(10),(true->[])),arc(s(16)*s(16),2,s(13)*s(18),(true->[])),arc(s(18)*s(14),0,s(18)*s(10),(true->[])),arc(s(18)*s(14),1,s(18)*s(10),(true->[])),arc(s(18)*s(14),2,s(18)*s(16),(true->[])),arc(s(11)*s(21),0,s(18)*s(15),(true->[])),arc(s(11)*s(21),1,s(18)*s(15),(true->[])),arc(s(11)*s(21),2,s(4)*s(23),(true->[])),arc(s(14)*s(15),0,s(18)*s(15),(true->[])),arc(s(14)*s(15),1,s(18)*s(15),(true->[])),arc(s(14)*s(15),2,s(18)*s(17),(true->[])),arc(s(12)*s(19),0,s(18)*s(15),(true->[])),arc(s(12)*s(19),1,s(18)*s(15),(true->[])),arc(s(12)*s(19),2,s(15)*s(21),(true->[])),arc(s(13)*s(18),0,s(17)*s(19),(true->[])),arc(s(13)*s(18),1,s(18)*s(15),(true->[])),arc(s(13)*s(18),2,s(18)*s(18),(true->[])),arc(s(14)*s(17),0,s(18)*s(15),(true->[])),arc(s(14)*s(17),1,s(18)*s(15),(true->[])),arc(s(14)*s(17),2,s(18)*s(18),(true->[])),arc(s(18)*s(16),0,s(18)*s(10),(true->[])),arc(s(18)*s(16),1,s(18)*s(10),(true->[])),arc(s(18)*s(16),2,s(18)*s(18),(true->[])),arc(s(4)*s(23),0,s(7)*s(24),(true->[])),arc(s(4)*s(23),1,s(10)*s(20),(true->[])),arc(s(4)*s(23),2,s(8)*s(23),(true->[])),arc(s(18)*s(15),0,s(18)*s(15),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(18)*s(17),(true->[])),arc(s(18)*s(17),0,s(18)*s(15),(true->[])),arc(s(18)*s(17),1,s(18)*s(15),(true->[])),arc(s(18)*s(17),2,s(18)*s(18),(true->[])),arc(s(15)*s(21),0,s(18)*s(15),(true->[])),arc(s(15)*s(21),1,s(18)*s(15),(true->[])),arc(s(15)*s(21),2,s(8)*s(23),(true->[])),arc(s(17)*s(19),0,s(18)*s(15),(true->[])),arc(s(17)*s(19),1,s(18)*s(15),(true->[])),arc(s(17)*s(19),2,s(16)*s(21),(true->[])),arc(s(18)*s(18),0,s(18)*s(19),(true->[])),arc(s(18)*s(18),1,s(18)*s(15),(true->[])),arc(s(18)*s(18),2,s(18)*s(18),(true->[])),arc(s(7)*s(24),0,s(14)*s(20),(true->[])),arc(s(7)*s(24),1,s(14)*s(20),(true->[])),arc(s(7)*s(24),2,s(11)*s(25),(true->[])),arc(s(8)*s(23),0,s(12)*s(24),(true->[])),arc(s(8)*s(23),1,s(14)*s(20),(true->[])),arc(s(8)*s(23),2,s(13)*s(23),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(14)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(22),(true->[])),arc(s(16)*s(21),0,s(18)*s(15),(true->[])),arc(s(16)*s(21),1,s(18)*s(15),(true->[])),arc(s(16)*s(21),2,s(13)*s(23),(true->[])),arc(s(18)*s(19),0,s(18)*s(15),(true->[])),arc(s(18)*s(19),1,s(18)*s(15),(true->[])),arc(s(18)*s(19),2,s(18)*s(21),(true->[])),arc(s(11)*s(25),0,s(18)*s(20),(true->[])),arc(s(11)*s(25),1,s(18)*s(20),(true->[])),arc(s(11)*s(25),2,s(4)*s(26),(true->[])),arc(s(14)*s(20),0,s(18)*s(20),(true->[])),arc(s(14)*s(20),1,s(18)*s(20),(true->[])),arc(s(14)*s(20),2,s(18)*s(22),(true->[])),arc(s(12)*s(24),0,s(18)*s(20),(true->[])),arc(s(12)*s(24),1,s(18)*s(20),(true->[])),arc(s(12)*s(24),2,s(15)*s(25),(true->[])),arc(s(13)*s(23),0,s(17)*s(24),(true->[])),arc(s(13)*s(23),1,s(18)*s(20),(true->[])),arc(s(13)*s(23),2,s(18)*s(23),(true->[])),arc(s(14)*s(22),0,s(18)*s(20),(true->[])),arc(s(14)*s(22),1,s(18)*s(20),(true->[])),arc(s(14)*s(22),2,s(18)*s(23),(true->[])),arc(s(18)*s(21),0,s(18)*s(15),(true->[])),arc(s(18)*s(21),1,s(18)*s(15),(true->[])),arc(s(18)*s(21),2,s(18)*s(23),(true->[])),arc(s(4)*s(26),0,s(7)*s(26),(true->[])),arc(s(4)*s(26),1,s(10)*s(26),(true->[])),arc(s(4)*s(26),2,s(8)*s(26),(true->[])),arc(s(18)*s(20),0,s(18)*s(20),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(18)*s(22),(true->[])),arc(s(18)*s(22),0,s(18)*s(20),(true->[])),arc(s(18)*s(22),1,s(18)*s(20),(true->[])),arc(s(18)*s(22),2,s(18)*s(23),(true->[])),arc(s(15)*s(25),0,s(18)*s(20),(true->[])),arc(s(15)*s(25),1,s(18)*s(20),(true->[])),arc(s(15)*s(25),2,s(8)*s(26),(true->[])),arc(s(17)*s(24),0,s(18)*s(20),(true->[])),arc(s(17)*s(24),1,s(18)*s(20),(true->[])),arc(s(17)*s(24),2,s(16)*s(25),(true->[])),arc(s(18)*s(23),0,s(18)*s(24),(true->[])),arc(s(18)*s(23),1,s(18)*s(20),(true->[])),arc(s(18)*s(23),2,s(18)*s(23),(true->[])),arc(s(7)*s(26),0,s(14)*s(26),(true->[])),arc(s(7)*s(26),1,s(14)*s(26),(true->[])),arc(s(7)*s(26),2,s(11)*s(26),(true->[])),arc(s(8)*s(26),0,s(12)*s(26),(true->[])),arc(s(8)*s(26),1,s(14)*s(26),(true->[])),arc(s(8)*s(26),2,s(13)*s(26),(true->[])),arc(s(10)*s(26),0,s(14)*s(26),(true->[])),arc(s(10)*s(26),1,s(14)*s(26),(true->[])),arc(s(10)*s(26),2,s(14)*s(26),(true->[])),arc(s(16)*s(25),0,s(18)*s(20),(true->[])),arc(s(16)*s(25),1,s(18)*s(20),(true->[])),arc(s(16)*s(25),2,s(13)*s(26),(true->[])),arc(s(18)*s(24),0,s(18)*s(20),(true->[])),arc(s(18)*s(24),1,s(18)*s(20),(true->[])),arc(s(18)*s(24),2,s(18)*s(25),(true->[])),arc(s(11)*s(26),0,s(18)*s(26),(true->[])),arc(s(11)*s(26),1,s(18)*s(26),(true->[])),arc(s(11)*s(26),2,s(4)*s(26),(true->[])),arc(s(14)*s(26),0,s(18)*s(26),(true->[])),arc(s(14)*s(26),1,s(18)*s(26),(true->[])),arc(s(14)*s(26),2,s(18)*s(26),(true->[])),arc(s(12)*s(26),0,s(18)*s(26),(true->[])),arc(s(12)*s(26),1,s(18)*s(26),(true->[])),arc(s(12)*s(26),2,s(15)*s(26),(true->[])),arc(s(13)*s(26),0,s(17)*s(26),(true->[])),arc(s(13)*s(26),1,s(18)*s(26),(true->[])),arc(s(13)*s(26),2,s(18)*s(26),(true->[])),arc(s(18)*s(25),0,s(18)*s(20),(true->[])),arc(s(18)*s(25),1,s(18)*s(20),(true->[])),arc(s(18)*s(25),2,s(18)*s(26),(true->[])),arc(s(18)*s(26),0,s(18)*s(26),(true->[])),arc(s(18)*s(26),1,s(18)*s(26),(true->[])),arc(s(18)*s(26),2,s(18)*s(26),(true->[])),arc(s(15)*s(26),0,s(18)*s(26),(true->[])),arc(s(15)*s(26),1,s(18)*s(26),(true->[])),arc(s(15)*s(26),2,s(8)*s(26),(true->[])),arc(s(17)*s(26),0,s(18)*s(26),(true->[])),arc(s(17)*s(26),1,s(18)*s(26),(true->[])),arc(s(17)*s(26),2,s(16)*s(26),(true->[])),arc(s(16)*s(26),0,s(18)*s(26),(true->[])),arc(s(16)*s(26),1,s(18)*s(26),(true->[])),arc(s(16)*s(26),2,s(13)*s(26),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(31)),sink(s(16)*s(31)),sink(s(17)*s(31)),sink(s(18)*s(31))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(7)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(8)*s(3),(true->[])),arc(s(7)*s(4),0,s(14)*s(1),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(6),0,s(18)*s(1),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(4)*s(8),(true->[])),arc(s(14)*s(1),0,s(18)*s(1),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(4),0,s(18)*s(1),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(3),0,s(17)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(3),(true->[])),arc(s(4)*s(8),0,s(7)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(8)*s(8),(true->[])),arc(s(18)*s(1),0,s(18)*s(1),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(2),(true->[])),arc(s(18)*s(2),0,s(18)*s(1),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(1),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(8)*s(8),(true->[])),arc(s(17)*s(4),0,s(18)*s(1),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(16)*s(6),(true->[])),arc(s(18)*s(3),0,s(18)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(7)*s(9),0,s(14)*s(5),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(11)*s(11),(true->[])),arc(s(8)*s(8),0,s(12)*s(9),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(13)*s(8),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(1),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(13)*s(8),(true->[])),arc(s(18)*s(4),0,s(18)*s(1),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(6),(true->[])),arc(s(11)*s(11),0,s(18)*s(5),(true->[])),arc(s(11)*s(11),1,s(18)*s(5),(true->[])),arc(s(11)*s(11),2,s(4)*s(13),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(9),0,s(18)*s(5),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(15)*s(11),(true->[])),arc(s(13)*s(8),0,s(17)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(18)*s(8),(true->[])),arc(s(14)*s(7),0,s(18)*s(5),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(8),(true->[])),arc(s(18)*s(6),0,s(18)*s(1),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(8),(true->[])),arc(s(4)*s(13),0,s(7)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(18)*s(5),0,s(18)*s(5),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(7),(true->[])),arc(s(18)*s(7),0,s(18)*s(5),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(8),(true->[])),arc(s(15)*s(11),0,s(18)*s(5),(true->[])),arc(s(15)*s(11),1,s(18)*s(5),(true->[])),arc(s(15)*s(11),2,s(8)*s(13),(true->[])),arc(s(17)*s(9),0,s(18)*s(5),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(16)*s(11),(true->[])),arc(s(18)*s(8),0,s(18)*s(9),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(8),(true->[])),arc(s(7)*s(14),0,s(14)*s(10),(true->[])),arc(s(7)*s(14),1,s(14)*s(10),(true->[])),arc(s(7)*s(14),2,s(11)*s(16),(true->[])),arc(s(8)*s(13),0,s(12)*s(14),(true->[])),arc(s(8)*s(13),1,s(14)*s(10),(true->[])),arc(s(8)*s(13),2,s(13)*s(13),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(18)*s(5),(true->[])),arc(s(16)*s(11),1,s(18)*s(5),(true->[])),arc(s(16)*s(11),2,s(13)*s(13),(true->[])),arc(s(18)*s(9),0,s(18)*s(5),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(11),(true->[])),arc(s(11)*s(16),0,s(18)*s(10),(true->[])),arc(s(11)*s(16),1,s(18)*s(10),(true->[])),arc(s(11)*s(16),2,s(4)*s(18),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(18)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(12),(true->[])),arc(s(12)*s(14),0,s(18)*s(10),(true->[])),arc(s(12)*s(14),1,s(18)*s(10),(true->[])),arc(s(12)*s(14),2,s(15)*s(16),(true->[])),arc(s(13)*s(13),0,s(17)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(10),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(12),0,s(18)*s(10),(true->[])),arc(s(14)*s(12),1,s(18)*s(10),(true->[])),arc(s(14)*s(12),2,s(18)*s(13),(true->[])),arc(s(18)*s(11),0,s(18)*s(5),(true->[])),arc(s(18)*s(11),1,s(18)*s(5),(true->[])),arc(s(18)*s(11),2,s(18)*s(13),(true->[])),arc(s(4)*s(18),0,s(7)*s(19),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(8)*s(18),(true->[])),arc(s(18)*s(10),0,s(18)*s(10),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(12),(true->[])),arc(s(18)*s(12),0,s(18)*s(10),(true->[])),arc(s(18)*s(12),1,s(18)*s(10),(true->[])),arc(s(18)*s(12),2,s(18)*s(13),(true->[])),arc(s(15)*s(16),0,s(18)*s(10),(true->[])),arc(s(15)*s(16),1,s(18)*s(10),(true->[])),arc(s(15)*s(16),2,s(8)*s(18),(true->[])),arc(s(17)*s(14),0,s(18)*s(10),(true->[])),arc(s(17)*s(14),1,s(18)*s(10),(true->[])),arc(s(17)*s(14),2,s(16)*s(16),(true->[])),arc(s(18)*s(13),0,s(18)*s(14),(true->[])),arc(s(18)*s(13),1,s(18)*s(10),(true->[])),arc(s(18)*s(13),2,s(18)*s(13),(true->[])),arc(s(7)*s(19),0,s(14)*s(15),(true->[])),arc(s(7)*s(19),1,s(14)*s(15),(true->[])),arc(s(7)*s(19),2,s(11)*s(21),(true->[])),arc(s(8)*s(18),0,s(12)*s(19),(true->[])),arc(s(8)*s(18),1,s(14)*s(15),(true->[])),arc(s(8)*s(18),2,s(13)*s(18),(true->[])),arc(s(10)*s(15),0,s(14)*s(15),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(17),(true->[])),arc(s(16)*s(16),0,s(18)*s(10),(true->[])),arc(s(16)*s(16),1,s(18)*s(10),(true->[])),arc(s(16)*s(16),2,s(13)*s(18),(true->[])),arc(s(18)*s(14),0,s(18)*s(10),(true->[])),arc(s(18)*s(14),1,s(18)*s(10),(true->[])),arc(s(18)*s(14),2,s(18)*s(16),(true->[])),arc(s(11)*s(21),0,s(18)*s(15),(true->[])),arc(s(11)*s(21),1,s(18)*s(15),(true->[])),arc(s(11)*s(21),2,s(4)*s(23),(true->[])),arc(s(14)*s(15),0,s(18)*s(15),(true->[])),arc(s(14)*s(15),1,s(18)*s(15),(true->[])),arc(s(14)*s(15),2,s(18)*s(17),(true->[])),arc(s(12)*s(19),0,s(18)*s(15),(true->[])),arc(s(12)*s(19),1,s(18)*s(15),(true->[])),arc(s(12)*s(19),2,s(15)*s(21),(true->[])),arc(s(13)*s(18),0,s(17)*s(19),(true->[])),arc(s(13)*s(18),1,s(18)*s(15),(true->[])),arc(s(13)*s(18),2,s(18)*s(18),(true->[])),arc(s(14)*s(17),0,s(18)*s(15),(true->[])),arc(s(14)*s(17),1,s(18)*s(15),(true->[])),arc(s(14)*s(17),2,s(18)*s(18),(true->[])),arc(s(18)*s(16),0,s(18)*s(10),(true->[])),arc(s(18)*s(16),1,s(18)*s(10),(true->[])),arc(s(18)*s(16),2,s(18)*s(18),(true->[])),arc(s(4)*s(23),0,s(7)*s(24),(true->[])),arc(s(4)*s(23),1,s(10)*s(20),(true->[])),arc(s(4)*s(23),2,s(8)*s(23),(true->[])),arc(s(18)*s(15),0,s(18)*s(15),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(18)*s(17),(true->[])),arc(s(18)*s(17),0,s(18)*s(15),(true->[])),arc(s(18)*s(17),1,s(18)*s(15),(true->[])),arc(s(18)*s(17),2,s(18)*s(18),(true->[])),arc(s(15)*s(21),0,s(18)*s(15),(true->[])),arc(s(15)*s(21),1,s(18)*s(15),(true->[])),arc(s(15)*s(21),2,s(8)*s(23),(true->[])),arc(s(17)*s(19),0,s(18)*s(15),(true->[])),arc(s(17)*s(19),1,s(18)*s(15),(true->[])),arc(s(17)*s(19),2,s(16)*s(21),(true->[])),arc(s(18)*s(18),0,s(18)*s(19),(true->[])),arc(s(18)*s(18),1,s(18)*s(15),(true->[])),arc(s(18)*s(18),2,s(18)*s(18),(true->[])),arc(s(7)*s(24),0,s(14)*s(20),(true->[])),arc(s(7)*s(24),1,s(14)*s(20),(true->[])),arc(s(7)*s(24),2,s(11)*s(26),(true->[])),arc(s(8)*s(23),0,s(12)*s(24),(true->[])),arc(s(8)*s(23),1,s(14)*s(20),(true->[])),arc(s(8)*s(23),2,s(13)*s(23),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(14)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(22),(true->[])),arc(s(16)*s(21),0,s(18)*s(15),(true->[])),arc(s(16)*s(21),1,s(18)*s(15),(true->[])),arc(s(16)*s(21),2,s(13)*s(23),(true->[])),arc(s(18)*s(19),0,s(18)*s(15),(true->[])),arc(s(18)*s(19),1,s(18)*s(15),(true->[])),arc(s(18)*s(19),2,s(18)*s(21),(true->[])),arc(s(11)*s(26),0,s(18)*s(20),(true->[])),arc(s(11)*s(26),1,s(18)*s(20),(true->[])),arc(s(11)*s(26),2,s(4)*s(28),(true->[])),arc(s(14)*s(20),0,s(18)*s(20),(true->[])),arc(s(14)*s(20),1,s(18)*s(20),(true->[])),arc(s(14)*s(20),2,s(18)*s(22),(true->[])),arc(s(12)*s(24),0,s(18)*s(20),(true->[])),arc(s(12)*s(24),1,s(18)*s(20),(true->[])),arc(s(12)*s(24),2,s(15)*s(26),(true->[])),arc(s(13)*s(23),0,s(17)*s(24),(true->[])),arc(s(13)*s(23),1,s(18)*s(20),(true->[])),arc(s(13)*s(23),2,s(18)*s(23),(true->[])),arc(s(14)*s(22),0,s(18)*s(20),(true->[])),arc(s(14)*s(22),1,s(18)*s(20),(true->[])),arc(s(14)*s(22),2,s(18)*s(23),(true->[])),arc(s(18)*s(21),0,s(18)*s(15),(true->[])),arc(s(18)*s(21),1,s(18)*s(15),(true->[])),arc(s(18)*s(21),2,s(18)*s(23),(true->[])),arc(s(4)*s(28),0,s(7)*s(29),(true->[])),arc(s(4)*s(28),1,s(10)*s(25),(true->[])),arc(s(4)*s(28),2,s(8)*s(28),(true->[])),arc(s(18)*s(20),0,s(18)*s(20),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(18)*s(22),(true->[])),arc(s(18)*s(22),0,s(18)*s(20),(true->[])),arc(s(18)*s(22),1,s(18)*s(20),(true->[])),arc(s(18)*s(22),2,s(18)*s(23),(true->[])),arc(s(15)*s(26),0,s(18)*s(20),(true->[])),arc(s(15)*s(26),1,s(18)*s(20),(true->[])),arc(s(15)*s(26),2,s(8)*s(28),(true->[])),arc(s(17)*s(24),0,s(18)*s(20),(true->[])),arc(s(17)*s(24),1,s(18)*s(20),(true->[])),arc(s(17)*s(24),2,s(16)*s(26),(true->[])),arc(s(18)*s(23),0,s(18)*s(24),(true->[])),arc(s(18)*s(23),1,s(18)*s(20),(true->[])),arc(s(18)*s(23),2,s(18)*s(23),(true->[])),arc(s(7)*s(29),0,s(14)*s(25),(true->[])),arc(s(7)*s(29),1,s(14)*s(25),(true->[])),arc(s(7)*s(29),2,s(11)*s(30),(true->[])),arc(s(8)*s(28),0,s(12)*s(29),(true->[])),arc(s(8)*s(28),1,s(14)*s(25),(true->[])),arc(s(8)*s(28),2,s(13)*s(28),(true->[])),arc(s(10)*s(25),0,s(14)*s(25),(true->[])),arc(s(10)*s(25),1,s(14)*s(25),(true->[])),arc(s(10)*s(25),2,s(14)*s(27),(true->[])),arc(s(16)*s(26),0,s(18)*s(20),(true->[])),arc(s(16)*s(26),1,s(18)*s(20),(true->[])),arc(s(16)*s(26),2,s(13)*s(28),(true->[])),arc(s(18)*s(24),0,s(18)*s(20),(true->[])),arc(s(18)*s(24),1,s(18)*s(20),(true->[])),arc(s(18)*s(24),2,s(18)*s(26),(true->[])),arc(s(11)*s(30),0,s(18)*s(25),(true->[])),arc(s(11)*s(30),1,s(18)*s(25),(true->[])),arc(s(11)*s(30),2,s(4)*s(31),(true->[])),arc(s(14)*s(25),0,s(18)*s(25),(true->[])),arc(s(14)*s(25),1,s(18)*s(25),(true->[])),arc(s(14)*s(25),2,s(18)*s(27),(true->[])),arc(s(12)*s(29),0,s(18)*s(25),(true->[])),arc(s(12)*s(29),1,s(18)*s(25),(true->[])),arc(s(12)*s(29),2,s(15)*s(30),(true->[])),arc(s(13)*s(28),0,s(17)*s(29),(true->[])),arc(s(13)*s(28),1,s(18)*s(25),(true->[])),arc(s(13)*s(28),2,s(18)*s(28),(true->[])),arc(s(14)*s(27),0,s(18)*s(25),(true->[])),arc(s(14)*s(27),1,s(18)*s(25),(true->[])),arc(s(14)*s(27),2,s(18)*s(28),(true->[])),arc(s(18)*s(26),0,s(18)*s(20),(true->[])),arc(s(18)*s(26),1,s(18)*s(20),(true->[])),arc(s(18)*s(26),2,s(18)*s(28),(true->[])),arc(s(4)*s(31),0,s(7)*s(31),(true->[])),arc(s(4)*s(31),1,s(10)*s(31),(true->[])),arc(s(4)*s(31),2,s(8)*s(31),(true->[])),arc(s(18)*s(25),0,s(18)*s(25),(true->[])),arc(s(18)*s(25),1,s(18)*s(25),(true->[])),arc(s(18)*s(25),2,s(18)*s(27),(true->[])),arc(s(18)*s(27),0,s(18)*s(25),(true->[])),arc(s(18)*s(27),1,s(18)*s(25),(true->[])),arc(s(18)*s(27),2,s(18)*s(28),(true->[])),arc(s(15)*s(30),0,s(18)*s(25),(true->[])),arc(s(15)*s(30),1,s(18)*s(25),(true->[])),arc(s(15)*s(30),2,s(8)*s(31),(true->[])),arc(s(17)*s(29),0,s(18)*s(25),(true->[])),arc(s(17)*s(29),1,s(18)*s(25),(true->[])),arc(s(17)*s(29),2,s(16)*s(30),(true->[])),arc(s(18)*s(28),0,s(18)*s(29),(true->[])),arc(s(18)*s(28),1,s(18)*s(25),(true->[])),arc(s(18)*s(28),2,s(18)*s(28),(true->[])),arc(s(7)*s(31),0,s(14)*s(31),(true->[])),arc(s(7)*s(31),1,s(14)*s(31),(true->[])),arc(s(7)*s(31),2,s(11)*s(31),(true->[])),arc(s(8)*s(31),0,s(12)*s(31),(true->[])),arc(s(8)*s(31),1,s(14)*s(31),(true->[])),arc(s(8)*s(31),2,s(13)*s(31),(true->[])),arc(s(10)*s(31),0,s(14)*s(31),(true->[])),arc(s(10)*s(31),1,s(14)*s(31),(true->[])),arc(s(10)*s(31),2,s(14)*s(31),(true->[])),arc(s(16)*s(30),0,s(18)*s(25),(true->[])),arc(s(16)*s(30),1,s(18)*s(25),(true->[])),arc(s(16)*s(30),2,s(13)*s(31),(true->[])),arc(s(18)*s(29),0,s(18)*s(25),(true->[])),arc(s(18)*s(29),1,s(18)*s(25),(true->[])),arc(s(18)*s(29),2,s(18)*s(30),(true->[])),arc(s(11)*s(31),0,s(18)*s(31),(true->[])),arc(s(11)*s(31),1,s(18)*s(31),(true->[])),arc(s(11)*s(31),2,s(4)*s(31),(true->[])),arc(s(14)*s(31),0,s(18)*s(31),(true->[])),arc(s(14)*s(31),1,s(18)*s(31),(true->[])),arc(s(14)*s(31),2,s(18)*s(31),(true->[])),arc(s(12)*s(31),0,s(18)*s(31),(true->[])),arc(s(12)*s(31),1,s(18)*s(31),(true->[])),arc(s(12)*s(31),2,s(15)*s(31),(true->[])),arc(s(13)*s(31),0,s(17)*s(31),(true->[])),arc(s(13)*s(31),1,s(18)*s(31),(true->[])),arc(s(13)*s(31),2,s(18)*s(31),(true->[])),arc(s(18)*s(30),0,s(18)*s(25),(true->[])),arc(s(18)*s(30),1,s(18)*s(25),(true->[])),arc(s(18)*s(30),2,s(18)*s(31),(true->[])),arc(s(18)*s(31),0,s(18)*s(31),(true->[])),arc(s(18)*s(31),1,s(18)*s(31),(true->[])),arc(s(18)*s(31),2,s(18)*s(31),(true->[])),arc(s(15)*s(31),0,s(18)*s(31),(true->[])),arc(s(15)*s(31),1,s(18)*s(31),(true->[])),arc(s(15)*s(31),2,s(8)*s(31),(true->[])),arc(s(17)*s(31),0,s(18)*s(31),(true->[])),arc(s(17)*s(31),1,s(18)*s(31),(true->[])),arc(s(17)*s(31),2,s(16)*s(31),(true->[])),arc(s(16)*s(31),0,s(18)*s(31),(true->[])),arc(s(16)*s(31),1,s(18)*s(31),(true->[])),arc(s(16)*s(31),2,s(13)*s(31),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(6)),sink(s(31)*s(6)),sink(s(32)*s(6)),sink(s(33)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(5),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(5),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(2),(true->[])),arc(s(12)*s(5),0,s(20)*s(1),(true->[])),arc(s(12)*s(5),1,s(20)*s(1),(true->[])),arc(s(12)*s(5),2,s(4)*s(6),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(22)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(4),0,s(25)*s(1),(true->[])),arc(s(18)*s(4),1,s(25)*s(1),(true->[])),arc(s(18)*s(4),2,s(21)*s(5),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(2),(true->[])),arc(s(17)*s(5),0,s(25)*s(1),(true->[])),arc(s(17)*s(5),1,s(25)*s(1),(true->[])),arc(s(17)*s(5),2,s(7)*s(6),(true->[])),arc(s(19)*s(2),0,s(25)*s(1),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(3),(true->[])),arc(s(4)*s(6),0,s(9)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(22)*s(4),0,s(29)*s(1),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(3),0,s(27)*s(4),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(28)*s(3),(true->[])),arc(s(25)*s(1),0,s(29)*s(1),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(2),(true->[])),arc(s(21)*s(5),0,s(29)*s(1),(true->[])),arc(s(21)*s(5),1,s(29)*s(1),(true->[])),arc(s(21)*s(5),2,s(11)*s(6),(true->[])),arc(s(24)*s(2),0,s(29)*s(1),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(28)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(6),(true->[])),arc(s(9)*s(6),1,s(15)*s(6),(true->[])),arc(s(9)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(15)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(13)*s(6),(true->[])),arc(s(26)*s(5),0,s(33)*s(1),(true->[])),arc(s(26)*s(5),1,s(33)*s(1),(true->[])),arc(s(26)*s(5),2,s(16)*s(6),(true->[])),arc(s(29)*s(1),0,s(33)*s(1),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(4),0,s(33)*s(1),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(30)*s(5),(true->[])),arc(s(28)*s(3),0,s(32)*s(4),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(33)*s(3),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(3),(true->[])),arc(s(11)*s(6),0,s(18)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(16)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(17)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(19)*s(6),(true->[])),arc(s(12)*s(6),0,s(20)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(4)*s(6),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(16)*s(6),0,s(22)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(23)*s(6),(true->[])),arc(s(33)*s(1),0,s(33)*s(1),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(2),(true->[])),arc(s(33)*s(2),0,s(33)*s(1),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(3),(true->[])),arc(s(30)*s(5),0,s(33)*s(1),(true->[])),arc(s(30)*s(5),1,s(33)*s(1),(true->[])),arc(s(30)*s(5),2,s(23)*s(6),(true->[])),arc(s(32)*s(4),0,s(33)*s(1),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(31)*s(5),(true->[])),arc(s(33)*s(3),0,s(33)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(3),(true->[])),arc(s(18)*s(6),0,s(25)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(21)*s(6),(true->[])),arc(s(20)*s(6),0,s(25)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(24)*s(6),(true->[])),arc(s(17)*s(6),0,s(25)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(7)*s(6),(true->[])),arc(s(19)*s(6),0,s(25)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(6),(true->[])),arc(s(22)*s(6),0,s(29)*s(6),(true->[])),arc(s(22)*s(6),1,s(29)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(6),(true->[])),arc(s(23)*s(6),0,s(27)*s(6),(true->[])),arc(s(23)*s(6),1,s(29)*s(6),(true->[])),arc(s(23)*s(6),2,s(28)*s(6),(true->[])),arc(s(25)*s(6),0,s(29)*s(6),(true->[])),arc(s(25)*s(6),1,s(29)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(6),(true->[])),arc(s(31)*s(5),0,s(33)*s(1),(true->[])),arc(s(31)*s(5),1,s(33)*s(1),(true->[])),arc(s(31)*s(5),2,s(28)*s(6),(true->[])),arc(s(33)*s(4),0,s(33)*s(1),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(5),(true->[])),arc(s(21)*s(6),0,s(29)*s(6),(true->[])),arc(s(21)*s(6),1,s(29)*s(6),(true->[])),arc(s(21)*s(6),2,s(11)*s(6),(true->[])),arc(s(24)*s(6),0,s(29)*s(6),(true->[])),arc(s(24)*s(6),1,s(29)*s(6),(true->[])),arc(s(24)*s(6),2,s(28)*s(6),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(33)*s(6),(true->[])),arc(s(26)*s(6),2,s(16)*s(6),(true->[])),arc(s(29)*s(6),0,s(33)*s(6),(true->[])),arc(s(29)*s(6),1,s(33)*s(6),(true->[])),arc(s(29)*s(6),2,s(33)*s(6),(true->[])),arc(s(27)*s(6),0,s(33)*s(6),(true->[])),arc(s(27)*s(6),1,s(33)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(6),(true->[])),arc(s(28)*s(6),0,s(32)*s(6),(true->[])),arc(s(28)*s(6),1,s(33)*s(6),(true->[])),arc(s(28)*s(6),2,s(33)*s(6),(true->[])),arc(s(33)*s(5),0,s(33)*s(1),(true->[])),arc(s(33)*s(5),1,s(33)*s(1),(true->[])),arc(s(33)*s(5),2,s(33)*s(6),(true->[])),arc(s(33)*s(6),0,s(33)*s(6),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(33)*s(6),(true->[])),arc(s(30)*s(6),0,s(33)*s(6),(true->[])),arc(s(30)*s(6),1,s(33)*s(6),(true->[])),arc(s(30)*s(6),2,s(23)*s(6),(true->[])),arc(s(32)*s(6),0,s(33)*s(6),(true->[])),arc(s(32)*s(6),1,s(33)*s(6),(true->[])),arc(s(32)*s(6),2,s(31)*s(6),(true->[])),arc(s(31)*s(6),0,s(33)*s(6),(true->[])),arc(s(31)*s(6),1,s(33)*s(6),(true->[])),arc(s(31)*s(6),2,s(28)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(11)),sink(s(31)*s(11)),sink(s(32)*s(11)),sink(s(33)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(22)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(4),0,s(25)*s(1),(true->[])),arc(s(18)*s(4),1,s(25)*s(1),(true->[])),arc(s(18)*s(4),2,s(21)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(19)*s(2),0,s(25)*s(1),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(22)*s(4),0,s(29)*s(1),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(26)*s(6),(true->[])),arc(s(23)*s(3),0,s(27)*s(4),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(28)*s(3),(true->[])),arc(s(25)*s(1),0,s(29)*s(1),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(2),(true->[])),arc(s(21)*s(6),0,s(29)*s(1),(true->[])),arc(s(21)*s(6),1,s(29)*s(1),(true->[])),arc(s(21)*s(6),2,s(11)*s(8),(true->[])),arc(s(24)*s(2),0,s(29)*s(1),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(28)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(10),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(6),0,s(33)*s(1),(true->[])),arc(s(26)*s(6),1,s(33)*s(1),(true->[])),arc(s(26)*s(6),2,s(16)*s(8),(true->[])),arc(s(29)*s(1),0,s(33)*s(1),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(4),0,s(33)*s(1),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(30)*s(6),(true->[])),arc(s(28)*s(3),0,s(32)*s(4),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(33)*s(3),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(3),(true->[])),arc(s(11)*s(8),0,s(18)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(10),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(19)*s(7),(true->[])),arc(s(12)*s(10),0,s(20)*s(5),(true->[])),arc(s(12)*s(10),1,s(20)*s(5),(true->[])),arc(s(12)*s(10),2,s(4)*s(11),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(16)*s(8),0,s(22)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(23)*s(8),(true->[])),arc(s(33)*s(1),0,s(33)*s(1),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(2),(true->[])),arc(s(33)*s(2),0,s(33)*s(1),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(3),(true->[])),arc(s(30)*s(6),0,s(33)*s(1),(true->[])),arc(s(30)*s(6),1,s(33)*s(1),(true->[])),arc(s(30)*s(6),2,s(23)*s(8),(true->[])),arc(s(32)*s(4),0,s(33)*s(1),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(31)*s(6),(true->[])),arc(s(33)*s(3),0,s(33)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(3),(true->[])),arc(s(18)*s(9),0,s(25)*s(5),(true->[])),arc(s(18)*s(9),1,s(25)*s(5),(true->[])),arc(s(18)*s(9),2,s(21)*s(10),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(24)*s(7),(true->[])),arc(s(17)*s(10),0,s(25)*s(5),(true->[])),arc(s(17)*s(10),1,s(25)*s(5),(true->[])),arc(s(17)*s(10),2,s(7)*s(11),(true->[])),arc(s(19)*s(7),0,s(25)*s(5),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(23)*s(8),(true->[])),arc(s(4)*s(11),0,s(9)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(7)*s(11),(true->[])),arc(s(22)*s(9),0,s(29)*s(5),(true->[])),arc(s(22)*s(9),1,s(29)*s(5),(true->[])),arc(s(22)*s(9),2,s(26)*s(10),(true->[])),arc(s(23)*s(8),0,s(27)*s(9),(true->[])),arc(s(23)*s(8),1,s(29)*s(5),(true->[])),arc(s(23)*s(8),2,s(28)*s(8),(true->[])),arc(s(25)*s(5),0,s(29)*s(5),(true->[])),arc(s(25)*s(5),1,s(29)*s(5),(true->[])),arc(s(25)*s(5),2,s(29)*s(7),(true->[])),arc(s(31)*s(6),0,s(33)*s(1),(true->[])),arc(s(31)*s(6),1,s(33)*s(1),(true->[])),arc(s(31)*s(6),2,s(28)*s(8),(true->[])),arc(s(33)*s(4),0,s(33)*s(1),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(6),(true->[])),arc(s(21)*s(10),0,s(29)*s(5),(true->[])),arc(s(21)*s(10),1,s(29)*s(5),(true->[])),arc(s(21)*s(10),2,s(11)*s(11),(true->[])),arc(s(24)*s(7),0,s(29)*s(5),(true->[])),arc(s(24)*s(7),1,s(29)*s(5),(true->[])),arc(s(24)*s(7),2,s(28)*s(8),(true->[])),arc(s(7)*s(11),0,s(14)*s(11),(true->[])),arc(s(7)*s(11),1,s(15)*s(11),(true->[])),arc(s(7)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(11),0,s(15)*s(11),(true->[])),arc(s(9)*s(11),1,s(15)*s(11),(true->[])),arc(s(9)*s(11),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(15)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(13)*s(11),(true->[])),arc(s(26)*s(10),0,s(33)*s(5),(true->[])),arc(s(26)*s(10),1,s(33)*s(5),(true->[])),arc(s(26)*s(10),2,s(16)*s(11),(true->[])),arc(s(29)*s(5),0,s(33)*s(5),(true->[])),arc(s(29)*s(5),1,s(33)*s(5),(true->[])),arc(s(29)*s(5),2,s(33)*s(7),(true->[])),arc(s(27)*s(9),0,s(33)*s(5),(true->[])),arc(s(27)*s(9),1,s(33)*s(5),(true->[])),arc(s(27)*s(9),2,s(30)*s(10),(true->[])),arc(s(28)*s(8),0,s(32)*s(9),(true->[])),arc(s(28)*s(8),1,s(33)*s(5),(true->[])),arc(s(28)*s(8),2,s(33)*s(8),(true->[])),arc(s(29)*s(7),0,s(33)*s(5),(true->[])),arc(s(29)*s(7),1,s(33)*s(5),(true->[])),arc(s(29)*s(7),2,s(33)*s(8),(true->[])),arc(s(33)*s(6),0,s(33)*s(1),(true->[])),arc(s(33)*s(6),1,s(33)*s(1),(true->[])),arc(s(33)*s(6),2,s(33)*s(8),(true->[])),arc(s(11)*s(11),0,s(18)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(11),0,s(20)*s(11),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(11),0,s(20)*s(11),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(19)*s(11),(true->[])),arc(s(12)*s(11),0,s(20)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(4)*s(11),(true->[])),arc(s(13)*s(11),0,s(20)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(16)*s(11),0,s(22)*s(11),(true->[])),arc(s(16)*s(11),1,s(25)*s(11),(true->[])),arc(s(16)*s(11),2,s(23)*s(11),(true->[])),arc(s(33)*s(5),0,s(33)*s(5),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(33)*s(7),(true->[])),arc(s(33)*s(7),0,s(33)*s(5),(true->[])),arc(s(33)*s(7),1,s(33)*s(5),(true->[])),arc(s(33)*s(7),2,s(33)*s(8),(true->[])),arc(s(30)*s(10),0,s(33)*s(5),(true->[])),arc(s(30)*s(10),1,s(33)*s(5),(true->[])),arc(s(30)*s(10),2,s(23)*s(11),(true->[])),arc(s(32)*s(9),0,s(33)*s(5),(true->[])),arc(s(32)*s(9),1,s(33)*s(5),(true->[])),arc(s(32)*s(9),2,s(31)*s(10),(true->[])),arc(s(33)*s(8),0,s(33)*s(9),(true->[])),arc(s(33)*s(8),1,s(33)*s(5),(true->[])),arc(s(33)*s(8),2,s(33)*s(8),(true->[])),arc(s(18)*s(11),0,s(25)*s(11),(true->[])),arc(s(18)*s(11),1,s(25)*s(11),(true->[])),arc(s(18)*s(11),2,s(21)*s(11),(true->[])),arc(s(20)*s(11),0,s(25)*s(11),(true->[])),arc(s(20)*s(11),1,s(25)*s(11),(true->[])),arc(s(20)*s(11),2,s(24)*s(11),(true->[])),arc(s(17)*s(11),0,s(25)*s(11),(true->[])),arc(s(17)*s(11),1,s(25)*s(11),(true->[])),arc(s(17)*s(11),2,s(7)*s(11),(true->[])),arc(s(19)*s(11),0,s(25)*s(11),(true->[])),arc(s(19)*s(11),1,s(25)*s(11),(true->[])),arc(s(19)*s(11),2,s(23)*s(11),(true->[])),arc(s(22)*s(11),0,s(29)*s(11),(true->[])),arc(s(22)*s(11),1,s(29)*s(11),(true->[])),arc(s(22)*s(11),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(11),(true->[])),arc(s(23)*s(11),1,s(29)*s(11),(true->[])),arc(s(23)*s(11),2,s(28)*s(11),(true->[])),arc(s(25)*s(11),0,s(29)*s(11),(true->[])),arc(s(25)*s(11),1,s(29)*s(11),(true->[])),arc(s(25)*s(11),2,s(29)*s(11),(true->[])),arc(s(31)*s(10),0,s(33)*s(5),(true->[])),arc(s(31)*s(10),1,s(33)*s(5),(true->[])),arc(s(31)*s(10),2,s(28)*s(11),(true->[])),arc(s(33)*s(9),0,s(33)*s(5),(true->[])),arc(s(33)*s(9),1,s(33)*s(5),(true->[])),arc(s(33)*s(9),2,s(33)*s(10),(true->[])),arc(s(21)*s(11),0,s(29)*s(11),(true->[])),arc(s(21)*s(11),1,s(29)*s(11),(true->[])),arc(s(21)*s(11),2,s(11)*s(11),(true->[])),arc(s(24)*s(11),0,s(29)*s(11),(true->[])),arc(s(24)*s(11),1,s(29)*s(11),(true->[])),arc(s(24)*s(11),2,s(28)*s(11),(true->[])),arc(s(26)*s(11),0,s(33)*s(11),(true->[])),arc(s(26)*s(11),1,s(33)*s(11),(true->[])),arc(s(26)*s(11),2,s(16)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(11),(true->[])),arc(s(29)*s(11),1,s(33)*s(11),(true->[])),arc(s(29)*s(11),2,s(33)*s(11),(true->[])),arc(s(27)*s(11),0,s(33)*s(11),(true->[])),arc(s(27)*s(11),1,s(33)*s(11),(true->[])),arc(s(27)*s(11),2,s(30)*s(11),(true->[])),arc(s(28)*s(11),0,s(32)*s(11),(true->[])),arc(s(28)*s(11),1,s(33)*s(11),(true->[])),arc(s(28)*s(11),2,s(33)*s(11),(true->[])),arc(s(33)*s(10),0,s(33)*s(5),(true->[])),arc(s(33)*s(10),1,s(33)*s(5),(true->[])),arc(s(33)*s(10),2,s(33)*s(11),(true->[])),arc(s(33)*s(11),0,s(33)*s(11),(true->[])),arc(s(33)*s(11),1,s(33)*s(11),(true->[])),arc(s(33)*s(11),2,s(33)*s(11),(true->[])),arc(s(30)*s(11),0,s(33)*s(11),(true->[])),arc(s(30)*s(11),1,s(33)*s(11),(true->[])),arc(s(30)*s(11),2,s(23)*s(11),(true->[])),arc(s(32)*s(11),0,s(33)*s(11),(true->[])),arc(s(32)*s(11),1,s(33)*s(11),(true->[])),arc(s(32)*s(11),2,s(31)*s(11),(true->[])),arc(s(31)*s(11),0,s(33)*s(11),(true->[])),arc(s(31)*s(11),1,s(33)*s(11),(true->[])),arc(s(31)*s(11),2,s(28)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(16)),sink(s(31)*s(16)),sink(s(32)*s(16)),sink(s(33)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(22)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(4),0,s(25)*s(1),(true->[])),arc(s(18)*s(4),1,s(25)*s(1),(true->[])),arc(s(18)*s(4),2,s(21)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(19)*s(2),0,s(25)*s(1),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(22)*s(4),0,s(29)*s(1),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(26)*s(6),(true->[])),arc(s(23)*s(3),0,s(27)*s(4),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(28)*s(3),(true->[])),arc(s(25)*s(1),0,s(29)*s(1),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(2),(true->[])),arc(s(21)*s(6),0,s(29)*s(1),(true->[])),arc(s(21)*s(6),1,s(29)*s(1),(true->[])),arc(s(21)*s(6),2,s(11)*s(8),(true->[])),arc(s(24)*s(2),0,s(29)*s(1),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(28)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(11),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(6),0,s(33)*s(1),(true->[])),arc(s(26)*s(6),1,s(33)*s(1),(true->[])),arc(s(26)*s(6),2,s(16)*s(8),(true->[])),arc(s(29)*s(1),0,s(33)*s(1),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(4),0,s(33)*s(1),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(30)*s(6),(true->[])),arc(s(28)*s(3),0,s(32)*s(4),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(33)*s(3),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(3),(true->[])),arc(s(11)*s(8),0,s(18)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(11),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(19)*s(7),(true->[])),arc(s(12)*s(11),0,s(20)*s(5),(true->[])),arc(s(12)*s(11),1,s(20)*s(5),(true->[])),arc(s(12)*s(11),2,s(4)*s(13),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(16)*s(8),0,s(22)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(23)*s(8),(true->[])),arc(s(33)*s(1),0,s(33)*s(1),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(2),(true->[])),arc(s(33)*s(2),0,s(33)*s(1),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(3),(true->[])),arc(s(30)*s(6),0,s(33)*s(1),(true->[])),arc(s(30)*s(6),1,s(33)*s(1),(true->[])),arc(s(30)*s(6),2,s(23)*s(8),(true->[])),arc(s(32)*s(4),0,s(33)*s(1),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(31)*s(6),(true->[])),arc(s(33)*s(3),0,s(33)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(3),(true->[])),arc(s(18)*s(9),0,s(25)*s(5),(true->[])),arc(s(18)*s(9),1,s(25)*s(5),(true->[])),arc(s(18)*s(9),2,s(21)*s(11),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(24)*s(7),(true->[])),arc(s(17)*s(11),0,s(25)*s(5),(true->[])),arc(s(17)*s(11),1,s(25)*s(5),(true->[])),arc(s(17)*s(11),2,s(7)*s(13),(true->[])),arc(s(19)*s(7),0,s(25)*s(5),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(23)*s(8),(true->[])),arc(s(4)*s(13),0,s(9)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(22)*s(9),0,s(29)*s(5),(true->[])),arc(s(22)*s(9),1,s(29)*s(5),(true->[])),arc(s(22)*s(9),2,s(26)*s(11),(true->[])),arc(s(23)*s(8),0,s(27)*s(9),(true->[])),arc(s(23)*s(8),1,s(29)*s(5),(true->[])),arc(s(23)*s(8),2,s(28)*s(8),(true->[])),arc(s(25)*s(5),0,s(29)*s(5),(true->[])),arc(s(25)*s(5),1,s(29)*s(5),(true->[])),arc(s(25)*s(5),2,s(29)*s(7),(true->[])),arc(s(31)*s(6),0,s(33)*s(1),(true->[])),arc(s(31)*s(6),1,s(33)*s(1),(true->[])),arc(s(31)*s(6),2,s(28)*s(8),(true->[])),arc(s(33)*s(4),0,s(33)*s(1),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(6),(true->[])),arc(s(21)*s(11),0,s(29)*s(5),(true->[])),arc(s(21)*s(11),1,s(29)*s(5),(true->[])),arc(s(21)*s(11),2,s(11)*s(13),(true->[])),arc(s(24)*s(7),0,s(29)*s(5),(true->[])),arc(s(24)*s(7),1,s(29)*s(5),(true->[])),arc(s(24)*s(7),2,s(28)*s(8),(true->[])),arc(s(7)*s(13),0,s(14)*s(14),(true->[])),arc(s(7)*s(13),1,s(15)*s(10),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(14),0,s(15)*s(10),(true->[])),arc(s(9)*s(14),1,s(15)*s(10),(true->[])),arc(s(9)*s(14),2,s(12)*s(15),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(13)*s(12),(true->[])),arc(s(26)*s(11),0,s(33)*s(5),(true->[])),arc(s(26)*s(11),1,s(33)*s(5),(true->[])),arc(s(26)*s(11),2,s(16)*s(13),(true->[])),arc(s(29)*s(5),0,s(33)*s(5),(true->[])),arc(s(29)*s(5),1,s(33)*s(5),(true->[])),arc(s(29)*s(5),2,s(33)*s(7),(true->[])),arc(s(27)*s(9),0,s(33)*s(5),(true->[])),arc(s(27)*s(9),1,s(33)*s(5),(true->[])),arc(s(27)*s(9),2,s(30)*s(11),(true->[])),arc(s(28)*s(8),0,s(32)*s(9),(true->[])),arc(s(28)*s(8),1,s(33)*s(5),(true->[])),arc(s(28)*s(8),2,s(33)*s(8),(true->[])),arc(s(29)*s(7),0,s(33)*s(5),(true->[])),arc(s(29)*s(7),1,s(33)*s(5),(true->[])),arc(s(29)*s(7),2,s(33)*s(8),(true->[])),arc(s(33)*s(6),0,s(33)*s(1),(true->[])),arc(s(33)*s(6),1,s(33)*s(1),(true->[])),arc(s(33)*s(6),2,s(33)*s(8),(true->[])),arc(s(11)*s(13),0,s(18)*s(14),(true->[])),arc(s(11)*s(13),1,s(20)*s(10),(true->[])),arc(s(11)*s(13),2,s(16)*s(13),(true->[])),arc(s(14)*s(14),0,s(20)*s(10),(true->[])),arc(s(14)*s(14),1,s(20)*s(10),(true->[])),arc(s(14)*s(14),2,s(17)*s(15),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(19)*s(12),(true->[])),arc(s(12)*s(15),0,s(20)*s(10),(true->[])),arc(s(12)*s(15),1,s(20)*s(10),(true->[])),arc(s(12)*s(15),2,s(4)*s(16),(true->[])),arc(s(13)*s(12),0,s(20)*s(10),(true->[])),arc(s(13)*s(12),1,s(20)*s(10),(true->[])),arc(s(13)*s(12),2,s(16)*s(13),(true->[])),arc(s(16)*s(13),0,s(22)*s(14),(true->[])),arc(s(16)*s(13),1,s(25)*s(10),(true->[])),arc(s(16)*s(13),2,s(23)*s(13),(true->[])),arc(s(33)*s(5),0,s(33)*s(5),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(33)*s(7),(true->[])),arc(s(33)*s(7),0,s(33)*s(5),(true->[])),arc(s(33)*s(7),1,s(33)*s(5),(true->[])),arc(s(33)*s(7),2,s(33)*s(8),(true->[])),arc(s(30)*s(11),0,s(33)*s(5),(true->[])),arc(s(30)*s(11),1,s(33)*s(5),(true->[])),arc(s(30)*s(11),2,s(23)*s(13),(true->[])),arc(s(32)*s(9),0,s(33)*s(5),(true->[])),arc(s(32)*s(9),1,s(33)*s(5),(true->[])),arc(s(32)*s(9),2,s(31)*s(11),(true->[])),arc(s(33)*s(8),0,s(33)*s(9),(true->[])),arc(s(33)*s(8),1,s(33)*s(5),(true->[])),arc(s(33)*s(8),2,s(33)*s(8),(true->[])),arc(s(18)*s(14),0,s(25)*s(10),(true->[])),arc(s(18)*s(14),1,s(25)*s(10),(true->[])),arc(s(18)*s(14),2,s(21)*s(15),(true->[])),arc(s(20)*s(10),0,s(25)*s(10),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(12),(true->[])),arc(s(17)*s(15),0,s(25)*s(10),(true->[])),arc(s(17)*s(15),1,s(25)*s(10),(true->[])),arc(s(17)*s(15),2,s(7)*s(16),(true->[])),arc(s(19)*s(12),0,s(25)*s(10),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(23)*s(13),(true->[])),arc(s(4)*s(16),0,s(9)*s(16),(true->[])),arc(s(4)*s(16),1,s(10)*s(16),(true->[])),arc(s(4)*s(16),2,s(7)*s(16),(true->[])),arc(s(22)*s(14),0,s(29)*s(10),(true->[])),arc(s(22)*s(14),1,s(29)*s(10),(true->[])),arc(s(22)*s(14),2,s(26)*s(15),(true->[])),arc(s(23)*s(13),0,s(27)*s(14),(true->[])),arc(s(23)*s(13),1,s(29)*s(10),(true->[])),arc(s(23)*s(13),2,s(28)*s(13),(true->[])),arc(s(25)*s(10),0,s(29)*s(10),(true->[])),arc(s(25)*s(10),1,s(29)*s(10),(true->[])),arc(s(25)*s(10),2,s(29)*s(12),(true->[])),arc(s(31)*s(11),0,s(33)*s(5),(true->[])),arc(s(31)*s(11),1,s(33)*s(5),(true->[])),arc(s(31)*s(11),2,s(28)*s(13),(true->[])),arc(s(33)*s(9),0,s(33)*s(5),(true->[])),arc(s(33)*s(9),1,s(33)*s(5),(true->[])),arc(s(33)*s(9),2,s(33)*s(11),(true->[])),arc(s(21)*s(15),0,s(29)*s(10),(true->[])),arc(s(21)*s(15),1,s(29)*s(10),(true->[])),arc(s(21)*s(15),2,s(11)*s(16),(true->[])),arc(s(24)*s(12),0,s(29)*s(10),(true->[])),arc(s(24)*s(12),1,s(29)*s(10),(true->[])),arc(s(24)*s(12),2,s(28)*s(13),(true->[])),arc(s(7)*s(16),0,s(14)*s(16),(true->[])),arc(s(7)*s(16),1,s(15)*s(16),(true->[])),arc(s(7)*s(16),2,s(11)*s(16),(true->[])),arc(s(9)*s(16),0,s(15)*s(16),(true->[])),arc(s(9)*s(16),1,s(15)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(10)*s(16),0,s(15)*s(16),(true->[])),arc(s(10)*s(16),1,s(15)*s(16),(true->[])),arc(s(10)*s(16),2,s(13)*s(16),(true->[])),arc(s(26)*s(15),0,s(33)*s(10),(true->[])),arc(s(26)*s(15),1,s(33)*s(10),(true->[])),arc(s(26)*s(15),2,s(16)*s(16),(true->[])),arc(s(29)*s(10),0,s(33)*s(10),(true->[])),arc(s(29)*s(10),1,s(33)*s(10),(true->[])),arc(s(29)*s(10),2,s(33)*s(12),(true->[])),arc(s(27)*s(14),0,s(33)*s(10),(true->[])),arc(s(27)*s(14),1,s(33)*s(10),(true->[])),arc(s(27)*s(14),2,s(30)*s(15),(true->[])),arc(s(28)*s(13),0,s(32)*s(14),(true->[])),arc(s(28)*s(13),1,s(33)*s(10),(true->[])),arc(s(28)*s(13),2,s(33)*s(13),(true->[])),arc(s(29)*s(12),0,s(33)*s(10),(true->[])),arc(s(29)*s(12),1,s(33)*s(10),(true->[])),arc(s(29)*s(12),2,s(33)*s(13),(true->[])),arc(s(33)*s(11),0,s(33)*s(5),(true->[])),arc(s(33)*s(11),1,s(33)*s(5),(true->[])),arc(s(33)*s(11),2,s(33)*s(13),(true->[])),arc(s(11)*s(16),0,s(18)*s(16),(true->[])),arc(s(11)*s(16),1,s(20)*s(16),(true->[])),arc(s(11)*s(16),2,s(16)*s(16),(true->[])),arc(s(14)*s(16),0,s(20)*s(16),(true->[])),arc(s(14)*s(16),1,s(20)*s(16),(true->[])),arc(s(14)*s(16),2,s(17)*s(16),(true->[])),arc(s(15)*s(16),0,s(20)*s(16),(true->[])),arc(s(15)*s(16),1,s(20)*s(16),(true->[])),arc(s(15)*s(16),2,s(19)*s(16),(true->[])),arc(s(12)*s(16),0,s(20)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(16),(true->[])),arc(s(12)*s(16),2,s(4)*s(16),(true->[])),arc(s(13)*s(16),0,s(20)*s(16),(true->[])),arc(s(13)*s(16),1,s(20)*s(16),(true->[])),arc(s(13)*s(16),2,s(16)*s(16),(true->[])),arc(s(16)*s(16),0,s(22)*s(16),(true->[])),arc(s(16)*s(16),1,s(25)*s(16),(true->[])),arc(s(16)*s(16),2,s(23)*s(16),(true->[])),arc(s(33)*s(10),0,s(33)*s(10),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(33)*s(12),(true->[])),arc(s(33)*s(12),0,s(33)*s(10),(true->[])),arc(s(33)*s(12),1,s(33)*s(10),(true->[])),arc(s(33)*s(12),2,s(33)*s(13),(true->[])),arc(s(30)*s(15),0,s(33)*s(10),(true->[])),arc(s(30)*s(15),1,s(33)*s(10),(true->[])),arc(s(30)*s(15),2,s(23)*s(16),(true->[])),arc(s(32)*s(14),0,s(33)*s(10),(true->[])),arc(s(32)*s(14),1,s(33)*s(10),(true->[])),arc(s(32)*s(14),2,s(31)*s(15),(true->[])),arc(s(33)*s(13),0,s(33)*s(14),(true->[])),arc(s(33)*s(13),1,s(33)*s(10),(true->[])),arc(s(33)*s(13),2,s(33)*s(13),(true->[])),arc(s(18)*s(16),0,s(25)*s(16),(true->[])),arc(s(18)*s(16),1,s(25)*s(16),(true->[])),arc(s(18)*s(16),2,s(21)*s(16),(true->[])),arc(s(20)*s(16),0,s(25)*s(16),(true->[])),arc(s(20)*s(16),1,s(25)*s(16),(true->[])),arc(s(20)*s(16),2,s(24)*s(16),(true->[])),arc(s(17)*s(16),0,s(25)*s(16),(true->[])),arc(s(17)*s(16),1,s(25)*s(16),(true->[])),arc(s(17)*s(16),2,s(7)*s(16),(true->[])),arc(s(19)*s(16),0,s(25)*s(16),(true->[])),arc(s(19)*s(16),1,s(25)*s(16),(true->[])),arc(s(19)*s(16),2,s(23)*s(16),(true->[])),arc(s(22)*s(16),0,s(29)*s(16),(true->[])),arc(s(22)*s(16),1,s(29)*s(16),(true->[])),arc(s(22)*s(16),2,s(26)*s(16),(true->[])),arc(s(23)*s(16),0,s(27)*s(16),(true->[])),arc(s(23)*s(16),1,s(29)*s(16),(true->[])),arc(s(23)*s(16),2,s(28)*s(16),(true->[])),arc(s(25)*s(16),0,s(29)*s(16),(true->[])),arc(s(25)*s(16),1,s(29)*s(16),(true->[])),arc(s(25)*s(16),2,s(29)*s(16),(true->[])),arc(s(31)*s(15),0,s(33)*s(10),(true->[])),arc(s(31)*s(15),1,s(33)*s(10),(true->[])),arc(s(31)*s(15),2,s(28)*s(16),(true->[])),arc(s(33)*s(14),0,s(33)*s(10),(true->[])),arc(s(33)*s(14),1,s(33)*s(10),(true->[])),arc(s(33)*s(14),2,s(33)*s(15),(true->[])),arc(s(21)*s(16),0,s(29)*s(16),(true->[])),arc(s(21)*s(16),1,s(29)*s(16),(true->[])),arc(s(21)*s(16),2,s(11)*s(16),(true->[])),arc(s(24)*s(16),0,s(29)*s(16),(true->[])),arc(s(24)*s(16),1,s(29)*s(16),(true->[])),arc(s(24)*s(16),2,s(28)*s(16),(true->[])),arc(s(26)*s(16),0,s(33)*s(16),(true->[])),arc(s(26)*s(16),1,s(33)*s(16),(true->[])),arc(s(26)*s(16),2,s(16)*s(16),(true->[])),arc(s(29)*s(16),0,s(33)*s(16),(true->[])),arc(s(29)*s(16),1,s(33)*s(16),(true->[])),arc(s(29)*s(16),2,s(33)*s(16),(true->[])),arc(s(27)*s(16),0,s(33)*s(16),(true->[])),arc(s(27)*s(16),1,s(33)*s(16),(true->[])),arc(s(27)*s(16),2,s(30)*s(16),(true->[])),arc(s(28)*s(16),0,s(32)*s(16),(true->[])),arc(s(28)*s(16),1,s(33)*s(16),(true->[])),arc(s(28)*s(16),2,s(33)*s(16),(true->[])),arc(s(33)*s(15),0,s(33)*s(10),(true->[])),arc(s(33)*s(15),1,s(33)*s(10),(true->[])),arc(s(33)*s(15),2,s(33)*s(16),(true->[])),arc(s(33)*s(16),0,s(33)*s(16),(true->[])),arc(s(33)*s(16),1,s(33)*s(16),(true->[])),arc(s(33)*s(16),2,s(33)*s(16),(true->[])),arc(s(30)*s(16),0,s(33)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(23)*s(16),(true->[])),arc(s(32)*s(16),0,s(33)*s(16),(true->[])),arc(s(32)*s(16),1,s(33)*s(16),(true->[])),arc(s(32)*s(16),2,s(31)*s(16),(true->[])),arc(s(31)*s(16),0,s(33)*s(16),(true->[])),arc(s(31)*s(16),1,s(33)*s(16),(true->[])),arc(s(31)*s(16),2,s(28)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(21)),sink(s(31)*s(21)),sink(s(32)*s(21)),sink(s(33)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(22)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(4),0,s(25)*s(1),(true->[])),arc(s(18)*s(4),1,s(25)*s(1),(true->[])),arc(s(18)*s(4),2,s(21)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(19)*s(2),0,s(25)*s(1),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(22)*s(4),0,s(29)*s(1),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(26)*s(6),(true->[])),arc(s(23)*s(3),0,s(27)*s(4),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(28)*s(3),(true->[])),arc(s(25)*s(1),0,s(29)*s(1),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(2),(true->[])),arc(s(21)*s(6),0,s(29)*s(1),(true->[])),arc(s(21)*s(6),1,s(29)*s(1),(true->[])),arc(s(21)*s(6),2,s(11)*s(8),(true->[])),arc(s(24)*s(2),0,s(29)*s(1),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(28)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(11),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(6),0,s(33)*s(1),(true->[])),arc(s(26)*s(6),1,s(33)*s(1),(true->[])),arc(s(26)*s(6),2,s(16)*s(8),(true->[])),arc(s(29)*s(1),0,s(33)*s(1),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(4),0,s(33)*s(1),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(30)*s(6),(true->[])),arc(s(28)*s(3),0,s(32)*s(4),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(33)*s(3),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(3),(true->[])),arc(s(11)*s(8),0,s(18)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(11),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(19)*s(7),(true->[])),arc(s(12)*s(11),0,s(20)*s(5),(true->[])),arc(s(12)*s(11),1,s(20)*s(5),(true->[])),arc(s(12)*s(11),2,s(4)*s(13),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(16)*s(8),0,s(22)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(23)*s(8),(true->[])),arc(s(33)*s(1),0,s(33)*s(1),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(2),(true->[])),arc(s(33)*s(2),0,s(33)*s(1),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(3),(true->[])),arc(s(30)*s(6),0,s(33)*s(1),(true->[])),arc(s(30)*s(6),1,s(33)*s(1),(true->[])),arc(s(30)*s(6),2,s(23)*s(8),(true->[])),arc(s(32)*s(4),0,s(33)*s(1),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(31)*s(6),(true->[])),arc(s(33)*s(3),0,s(33)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(3),(true->[])),arc(s(18)*s(9),0,s(25)*s(5),(true->[])),arc(s(18)*s(9),1,s(25)*s(5),(true->[])),arc(s(18)*s(9),2,s(21)*s(11),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(24)*s(7),(true->[])),arc(s(17)*s(11),0,s(25)*s(5),(true->[])),arc(s(17)*s(11),1,s(25)*s(5),(true->[])),arc(s(17)*s(11),2,s(7)*s(13),(true->[])),arc(s(19)*s(7),0,s(25)*s(5),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(23)*s(8),(true->[])),arc(s(4)*s(13),0,s(9)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(22)*s(9),0,s(29)*s(5),(true->[])),arc(s(22)*s(9),1,s(29)*s(5),(true->[])),arc(s(22)*s(9),2,s(26)*s(11),(true->[])),arc(s(23)*s(8),0,s(27)*s(9),(true->[])),arc(s(23)*s(8),1,s(29)*s(5),(true->[])),arc(s(23)*s(8),2,s(28)*s(8),(true->[])),arc(s(25)*s(5),0,s(29)*s(5),(true->[])),arc(s(25)*s(5),1,s(29)*s(5),(true->[])),arc(s(25)*s(5),2,s(29)*s(7),(true->[])),arc(s(31)*s(6),0,s(33)*s(1),(true->[])),arc(s(31)*s(6),1,s(33)*s(1),(true->[])),arc(s(31)*s(6),2,s(28)*s(8),(true->[])),arc(s(33)*s(4),0,s(33)*s(1),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(6),(true->[])),arc(s(21)*s(11),0,s(29)*s(5),(true->[])),arc(s(21)*s(11),1,s(29)*s(5),(true->[])),arc(s(21)*s(11),2,s(11)*s(13),(true->[])),arc(s(24)*s(7),0,s(29)*s(5),(true->[])),arc(s(24)*s(7),1,s(29)*s(5),(true->[])),arc(s(24)*s(7),2,s(28)*s(8),(true->[])),arc(s(7)*s(13),0,s(14)*s(14),(true->[])),arc(s(7)*s(13),1,s(15)*s(10),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(14),0,s(15)*s(10),(true->[])),arc(s(9)*s(14),1,s(15)*s(10),(true->[])),arc(s(9)*s(14),2,s(12)*s(16),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(13)*s(12),(true->[])),arc(s(26)*s(11),0,s(33)*s(5),(true->[])),arc(s(26)*s(11),1,s(33)*s(5),(true->[])),arc(s(26)*s(11),2,s(16)*s(13),(true->[])),arc(s(29)*s(5),0,s(33)*s(5),(true->[])),arc(s(29)*s(5),1,s(33)*s(5),(true->[])),arc(s(29)*s(5),2,s(33)*s(7),(true->[])),arc(s(27)*s(9),0,s(33)*s(5),(true->[])),arc(s(27)*s(9),1,s(33)*s(5),(true->[])),arc(s(27)*s(9),2,s(30)*s(11),(true->[])),arc(s(28)*s(8),0,s(32)*s(9),(true->[])),arc(s(28)*s(8),1,s(33)*s(5),(true->[])),arc(s(28)*s(8),2,s(33)*s(8),(true->[])),arc(s(29)*s(7),0,s(33)*s(5),(true->[])),arc(s(29)*s(7),1,s(33)*s(5),(true->[])),arc(s(29)*s(7),2,s(33)*s(8),(true->[])),arc(s(33)*s(6),0,s(33)*s(1),(true->[])),arc(s(33)*s(6),1,s(33)*s(1),(true->[])),arc(s(33)*s(6),2,s(33)*s(8),(true->[])),arc(s(11)*s(13),0,s(18)*s(14),(true->[])),arc(s(11)*s(13),1,s(20)*s(10),(true->[])),arc(s(11)*s(13),2,s(16)*s(13),(true->[])),arc(s(14)*s(14),0,s(20)*s(10),(true->[])),arc(s(14)*s(14),1,s(20)*s(10),(true->[])),arc(s(14)*s(14),2,s(17)*s(16),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(19)*s(12),(true->[])),arc(s(12)*s(16),0,s(20)*s(10),(true->[])),arc(s(12)*s(16),1,s(20)*s(10),(true->[])),arc(s(12)*s(16),2,s(4)*s(18),(true->[])),arc(s(13)*s(12),0,s(20)*s(10),(true->[])),arc(s(13)*s(12),1,s(20)*s(10),(true->[])),arc(s(13)*s(12),2,s(16)*s(13),(true->[])),arc(s(16)*s(13),0,s(22)*s(14),(true->[])),arc(s(16)*s(13),1,s(25)*s(10),(true->[])),arc(s(16)*s(13),2,s(23)*s(13),(true->[])),arc(s(33)*s(5),0,s(33)*s(5),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(33)*s(7),(true->[])),arc(s(33)*s(7),0,s(33)*s(5),(true->[])),arc(s(33)*s(7),1,s(33)*s(5),(true->[])),arc(s(33)*s(7),2,s(33)*s(8),(true->[])),arc(s(30)*s(11),0,s(33)*s(5),(true->[])),arc(s(30)*s(11),1,s(33)*s(5),(true->[])),arc(s(30)*s(11),2,s(23)*s(13),(true->[])),arc(s(32)*s(9),0,s(33)*s(5),(true->[])),arc(s(32)*s(9),1,s(33)*s(5),(true->[])),arc(s(32)*s(9),2,s(31)*s(11),(true->[])),arc(s(33)*s(8),0,s(33)*s(9),(true->[])),arc(s(33)*s(8),1,s(33)*s(5),(true->[])),arc(s(33)*s(8),2,s(33)*s(8),(true->[])),arc(s(18)*s(14),0,s(25)*s(10),(true->[])),arc(s(18)*s(14),1,s(25)*s(10),(true->[])),arc(s(18)*s(14),2,s(21)*s(16),(true->[])),arc(s(20)*s(10),0,s(25)*s(10),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(12),(true->[])),arc(s(17)*s(16),0,s(25)*s(10),(true->[])),arc(s(17)*s(16),1,s(25)*s(10),(true->[])),arc(s(17)*s(16),2,s(7)*s(18),(true->[])),arc(s(19)*s(12),0,s(25)*s(10),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(23)*s(13),(true->[])),arc(s(4)*s(18),0,s(9)*s(19),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(18),(true->[])),arc(s(22)*s(14),0,s(29)*s(10),(true->[])),arc(s(22)*s(14),1,s(29)*s(10),(true->[])),arc(s(22)*s(14),2,s(26)*s(16),(true->[])),arc(s(23)*s(13),0,s(27)*s(14),(true->[])),arc(s(23)*s(13),1,s(29)*s(10),(true->[])),arc(s(23)*s(13),2,s(28)*s(13),(true->[])),arc(s(25)*s(10),0,s(29)*s(10),(true->[])),arc(s(25)*s(10),1,s(29)*s(10),(true->[])),arc(s(25)*s(10),2,s(29)*s(12),(true->[])),arc(s(31)*s(11),0,s(33)*s(5),(true->[])),arc(s(31)*s(11),1,s(33)*s(5),(true->[])),arc(s(31)*s(11),2,s(28)*s(13),(true->[])),arc(s(33)*s(9),0,s(33)*s(5),(true->[])),arc(s(33)*s(9),1,s(33)*s(5),(true->[])),arc(s(33)*s(9),2,s(33)*s(11),(true->[])),arc(s(21)*s(16),0,s(29)*s(10),(true->[])),arc(s(21)*s(16),1,s(29)*s(10),(true->[])),arc(s(21)*s(16),2,s(11)*s(18),(true->[])),arc(s(24)*s(12),0,s(29)*s(10),(true->[])),arc(s(24)*s(12),1,s(29)*s(10),(true->[])),arc(s(24)*s(12),2,s(28)*s(13),(true->[])),arc(s(7)*s(18),0,s(14)*s(19),(true->[])),arc(s(7)*s(18),1,s(15)*s(15),(true->[])),arc(s(7)*s(18),2,s(11)*s(18),(true->[])),arc(s(9)*s(19),0,s(15)*s(15),(true->[])),arc(s(9)*s(19),1,s(15)*s(15),(true->[])),arc(s(9)*s(19),2,s(12)*s(20),(true->[])),arc(s(10)*s(15),0,s(15)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(13)*s(17),(true->[])),arc(s(26)*s(16),0,s(33)*s(10),(true->[])),arc(s(26)*s(16),1,s(33)*s(10),(true->[])),arc(s(26)*s(16),2,s(16)*s(18),(true->[])),arc(s(29)*s(10),0,s(33)*s(10),(true->[])),arc(s(29)*s(10),1,s(33)*s(10),(true->[])),arc(s(29)*s(10),2,s(33)*s(12),(true->[])),arc(s(27)*s(14),0,s(33)*s(10),(true->[])),arc(s(27)*s(14),1,s(33)*s(10),(true->[])),arc(s(27)*s(14),2,s(30)*s(16),(true->[])),arc(s(28)*s(13),0,s(32)*s(14),(true->[])),arc(s(28)*s(13),1,s(33)*s(10),(true->[])),arc(s(28)*s(13),2,s(33)*s(13),(true->[])),arc(s(29)*s(12),0,s(33)*s(10),(true->[])),arc(s(29)*s(12),1,s(33)*s(10),(true->[])),arc(s(29)*s(12),2,s(33)*s(13),(true->[])),arc(s(33)*s(11),0,s(33)*s(5),(true->[])),arc(s(33)*s(11),1,s(33)*s(5),(true->[])),arc(s(33)*s(11),2,s(33)*s(13),(true->[])),arc(s(11)*s(18),0,s(18)*s(19),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(16)*s(18),(true->[])),arc(s(14)*s(19),0,s(20)*s(15),(true->[])),arc(s(14)*s(19),1,s(20)*s(15),(true->[])),arc(s(14)*s(19),2,s(17)*s(20),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(19)*s(17),(true->[])),arc(s(12)*s(20),0,s(20)*s(15),(true->[])),arc(s(12)*s(20),1,s(20)*s(15),(true->[])),arc(s(12)*s(20),2,s(4)*s(21),(true->[])),arc(s(13)*s(17),0,s(20)*s(15),(true->[])),arc(s(13)*s(17),1,s(20)*s(15),(true->[])),arc(s(13)*s(17),2,s(16)*s(18),(true->[])),arc(s(16)*s(18),0,s(22)*s(19),(true->[])),arc(s(16)*s(18),1,s(25)*s(15),(true->[])),arc(s(16)*s(18),2,s(23)*s(18),(true->[])),arc(s(33)*s(10),0,s(33)*s(10),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(33)*s(12),(true->[])),arc(s(33)*s(12),0,s(33)*s(10),(true->[])),arc(s(33)*s(12),1,s(33)*s(10),(true->[])),arc(s(33)*s(12),2,s(33)*s(13),(true->[])),arc(s(30)*s(16),0,s(33)*s(10),(true->[])),arc(s(30)*s(16),1,s(33)*s(10),(true->[])),arc(s(30)*s(16),2,s(23)*s(18),(true->[])),arc(s(32)*s(14),0,s(33)*s(10),(true->[])),arc(s(32)*s(14),1,s(33)*s(10),(true->[])),arc(s(32)*s(14),2,s(31)*s(16),(true->[])),arc(s(33)*s(13),0,s(33)*s(14),(true->[])),arc(s(33)*s(13),1,s(33)*s(10),(true->[])),arc(s(33)*s(13),2,s(33)*s(13),(true->[])),arc(s(18)*s(19),0,s(25)*s(15),(true->[])),arc(s(18)*s(19),1,s(25)*s(15),(true->[])),arc(s(18)*s(19),2,s(21)*s(20),(true->[])),arc(s(20)*s(15),0,s(25)*s(15),(true->[])),arc(s(20)*s(15),1,s(25)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(17),(true->[])),arc(s(17)*s(20),0,s(25)*s(15),(true->[])),arc(s(17)*s(20),1,s(25)*s(15),(true->[])),arc(s(17)*s(20),2,s(7)*s(21),(true->[])),arc(s(19)*s(17),0,s(25)*s(15),(true->[])),arc(s(19)*s(17),1,s(25)*s(15),(true->[])),arc(s(19)*s(17),2,s(23)*s(18),(true->[])),arc(s(4)*s(21),0,s(9)*s(21),(true->[])),arc(s(4)*s(21),1,s(10)*s(21),(true->[])),arc(s(4)*s(21),2,s(7)*s(21),(true->[])),arc(s(22)*s(19),0,s(29)*s(15),(true->[])),arc(s(22)*s(19),1,s(29)*s(15),(true->[])),arc(s(22)*s(19),2,s(26)*s(20),(true->[])),arc(s(23)*s(18),0,s(27)*s(19),(true->[])),arc(s(23)*s(18),1,s(29)*s(15),(true->[])),arc(s(23)*s(18),2,s(28)*s(18),(true->[])),arc(s(25)*s(15),0,s(29)*s(15),(true->[])),arc(s(25)*s(15),1,s(29)*s(15),(true->[])),arc(s(25)*s(15),2,s(29)*s(17),(true->[])),arc(s(31)*s(16),0,s(33)*s(10),(true->[])),arc(s(31)*s(16),1,s(33)*s(10),(true->[])),arc(s(31)*s(16),2,s(28)*s(18),(true->[])),arc(s(33)*s(14),0,s(33)*s(10),(true->[])),arc(s(33)*s(14),1,s(33)*s(10),(true->[])),arc(s(33)*s(14),2,s(33)*s(16),(true->[])),arc(s(21)*s(20),0,s(29)*s(15),(true->[])),arc(s(21)*s(20),1,s(29)*s(15),(true->[])),arc(s(21)*s(20),2,s(11)*s(21),(true->[])),arc(s(24)*s(17),0,s(29)*s(15),(true->[])),arc(s(24)*s(17),1,s(29)*s(15),(true->[])),arc(s(24)*s(17),2,s(28)*s(18),(true->[])),arc(s(7)*s(21),0,s(14)*s(21),(true->[])),arc(s(7)*s(21),1,s(15)*s(21),(true->[])),arc(s(7)*s(21),2,s(11)*s(21),(true->[])),arc(s(9)*s(21),0,s(15)*s(21),(true->[])),arc(s(9)*s(21),1,s(15)*s(21),(true->[])),arc(s(9)*s(21),2,s(12)*s(21),(true->[])),arc(s(10)*s(21),0,s(15)*s(21),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(13)*s(21),(true->[])),arc(s(26)*s(20),0,s(33)*s(15),(true->[])),arc(s(26)*s(20),1,s(33)*s(15),(true->[])),arc(s(26)*s(20),2,s(16)*s(21),(true->[])),arc(s(29)*s(15),0,s(33)*s(15),(true->[])),arc(s(29)*s(15),1,s(33)*s(15),(true->[])),arc(s(29)*s(15),2,s(33)*s(17),(true->[])),arc(s(27)*s(19),0,s(33)*s(15),(true->[])),arc(s(27)*s(19),1,s(33)*s(15),(true->[])),arc(s(27)*s(19),2,s(30)*s(20),(true->[])),arc(s(28)*s(18),0,s(32)*s(19),(true->[])),arc(s(28)*s(18),1,s(33)*s(15),(true->[])),arc(s(28)*s(18),2,s(33)*s(18),(true->[])),arc(s(29)*s(17),0,s(33)*s(15),(true->[])),arc(s(29)*s(17),1,s(33)*s(15),(true->[])),arc(s(29)*s(17),2,s(33)*s(18),(true->[])),arc(s(33)*s(16),0,s(33)*s(10),(true->[])),arc(s(33)*s(16),1,s(33)*s(10),(true->[])),arc(s(33)*s(16),2,s(33)*s(18),(true->[])),arc(s(11)*s(21),0,s(18)*s(21),(true->[])),arc(s(11)*s(21),1,s(20)*s(21),(true->[])),arc(s(11)*s(21),2,s(16)*s(21),(true->[])),arc(s(14)*s(21),0,s(20)*s(21),(true->[])),arc(s(14)*s(21),1,s(20)*s(21),(true->[])),arc(s(14)*s(21),2,s(17)*s(21),(true->[])),arc(s(15)*s(21),0,s(20)*s(21),(true->[])),arc(s(15)*s(21),1,s(20)*s(21),(true->[])),arc(s(15)*s(21),2,s(19)*s(21),(true->[])),arc(s(12)*s(21),0,s(20)*s(21),(true->[])),arc(s(12)*s(21),1,s(20)*s(21),(true->[])),arc(s(12)*s(21),2,s(4)*s(21),(true->[])),arc(s(13)*s(21),0,s(20)*s(21),(true->[])),arc(s(13)*s(21),1,s(20)*s(21),(true->[])),arc(s(13)*s(21),2,s(16)*s(21),(true->[])),arc(s(16)*s(21),0,s(22)*s(21),(true->[])),arc(s(16)*s(21),1,s(25)*s(21),(true->[])),arc(s(16)*s(21),2,s(23)*s(21),(true->[])),arc(s(33)*s(15),0,s(33)*s(15),(true->[])),arc(s(33)*s(15),1,s(33)*s(15),(true->[])),arc(s(33)*s(15),2,s(33)*s(17),(true->[])),arc(s(33)*s(17),0,s(33)*s(15),(true->[])),arc(s(33)*s(17),1,s(33)*s(15),(true->[])),arc(s(33)*s(17),2,s(33)*s(18),(true->[])),arc(s(30)*s(20),0,s(33)*s(15),(true->[])),arc(s(30)*s(20),1,s(33)*s(15),(true->[])),arc(s(30)*s(20),2,s(23)*s(21),(true->[])),arc(s(32)*s(19),0,s(33)*s(15),(true->[])),arc(s(32)*s(19),1,s(33)*s(15),(true->[])),arc(s(32)*s(19),2,s(31)*s(20),(true->[])),arc(s(33)*s(18),0,s(33)*s(19),(true->[])),arc(s(33)*s(18),1,s(33)*s(15),(true->[])),arc(s(33)*s(18),2,s(33)*s(18),(true->[])),arc(s(18)*s(21),0,s(25)*s(21),(true->[])),arc(s(18)*s(21),1,s(25)*s(21),(true->[])),arc(s(18)*s(21),2,s(21)*s(21),(true->[])),arc(s(20)*s(21),0,s(25)*s(21),(true->[])),arc(s(20)*s(21),1,s(25)*s(21),(true->[])),arc(s(20)*s(21),2,s(24)*s(21),(true->[])),arc(s(17)*s(21),0,s(25)*s(21),(true->[])),arc(s(17)*s(21),1,s(25)*s(21),(true->[])),arc(s(17)*s(21),2,s(7)*s(21),(true->[])),arc(s(19)*s(21),0,s(25)*s(21),(true->[])),arc(s(19)*s(21),1,s(25)*s(21),(true->[])),arc(s(19)*s(21),2,s(23)*s(21),(true->[])),arc(s(22)*s(21),0,s(29)*s(21),(true->[])),arc(s(22)*s(21),1,s(29)*s(21),(true->[])),arc(s(22)*s(21),2,s(26)*s(21),(true->[])),arc(s(23)*s(21),0,s(27)*s(21),(true->[])),arc(s(23)*s(21),1,s(29)*s(21),(true->[])),arc(s(23)*s(21),2,s(28)*s(21),(true->[])),arc(s(25)*s(21),0,s(29)*s(21),(true->[])),arc(s(25)*s(21),1,s(29)*s(21),(true->[])),arc(s(25)*s(21),2,s(29)*s(21),(true->[])),arc(s(31)*s(20),0,s(33)*s(15),(true->[])),arc(s(31)*s(20),1,s(33)*s(15),(true->[])),arc(s(31)*s(20),2,s(28)*s(21),(true->[])),arc(s(33)*s(19),0,s(33)*s(15),(true->[])),arc(s(33)*s(19),1,s(33)*s(15),(true->[])),arc(s(33)*s(19),2,s(33)*s(20),(true->[])),arc(s(21)*s(21),0,s(29)*s(21),(true->[])),arc(s(21)*s(21),1,s(29)*s(21),(true->[])),arc(s(21)*s(21),2,s(11)*s(21),(true->[])),arc(s(24)*s(21),0,s(29)*s(21),(true->[])),arc(s(24)*s(21),1,s(29)*s(21),(true->[])),arc(s(24)*s(21),2,s(28)*s(21),(true->[])),arc(s(26)*s(21),0,s(33)*s(21),(true->[])),arc(s(26)*s(21),1,s(33)*s(21),(true->[])),arc(s(26)*s(21),2,s(16)*s(21),(true->[])),arc(s(29)*s(21),0,s(33)*s(21),(true->[])),arc(s(29)*s(21),1,s(33)*s(21),(true->[])),arc(s(29)*s(21),2,s(33)*s(21),(true->[])),arc(s(27)*s(21),0,s(33)*s(21),(true->[])),arc(s(27)*s(21),1,s(33)*s(21),(true->[])),arc(s(27)*s(21),2,s(30)*s(21),(true->[])),arc(s(28)*s(21),0,s(32)*s(21),(true->[])),arc(s(28)*s(21),1,s(33)*s(21),(true->[])),arc(s(28)*s(21),2,s(33)*s(21),(true->[])),arc(s(33)*s(20),0,s(33)*s(15),(true->[])),arc(s(33)*s(20),1,s(33)*s(15),(true->[])),arc(s(33)*s(20),2,s(33)*s(21),(true->[])),arc(s(33)*s(21),0,s(33)*s(21),(true->[])),arc(s(33)*s(21),1,s(33)*s(21),(true->[])),arc(s(33)*s(21),2,s(33)*s(21),(true->[])),arc(s(30)*s(21),0,s(33)*s(21),(true->[])),arc(s(30)*s(21),1,s(33)*s(21),(true->[])),arc(s(30)*s(21),2,s(23)*s(21),(true->[])),arc(s(32)*s(21),0,s(33)*s(21),(true->[])),arc(s(32)*s(21),1,s(33)*s(21),(true->[])),arc(s(32)*s(21),2,s(31)*s(21),(true->[])),arc(s(31)*s(21),0,s(33)*s(21),(true->[])),arc(s(31)*s(21),1,s(33)*s(21),(true->[])),arc(s(31)*s(21),2,s(28)*s(21),(true->[]))],[],[],[])).
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ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(31)),sink(s(31)*s(31)),sink(s(32)*s(31)),sink(s(33)*s(31))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(22)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(4),0,s(25)*s(1),(true->[])),arc(s(18)*s(4),1,s(25)*s(1),(true->[])),arc(s(18)*s(4),2,s(21)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(19)*s(2),0,s(25)*s(1),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(22)*s(4),0,s(29)*s(1),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(26)*s(6),(true->[])),arc(s(23)*s(3),0,s(27)*s(4),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(28)*s(3),(true->[])),arc(s(25)*s(1),0,s(29)*s(1),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(2),(true->[])),arc(s(21)*s(6),0,s(29)*s(1),(true->[])),arc(s(21)*s(6),1,s(29)*s(1),(true->[])),arc(s(21)*s(6),2,s(11)*s(8),(true->[])),arc(s(24)*s(2),0,s(29)*s(1),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(28)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(11),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(6),0,s(33)*s(1),(true->[])),arc(s(26)*s(6),1,s(33)*s(1),(true->[])),arc(s(26)*s(6),2,s(16)*s(8),(true->[])),arc(s(29)*s(1),0,s(33)*s(1),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(4),0,s(33)*s(1),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(30)*s(6),(true->[])),arc(s(28)*s(3),0,s(32)*s(4),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(33)*s(3),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(3),(true->[])),arc(s(11)*s(8),0,s(18)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(11),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(19)*s(7),(true->[])),arc(s(12)*s(11),0,s(20)*s(5),(true->[])),arc(s(12)*s(11),1,s(20)*s(5),(true->[])),arc(s(12)*s(11),2,s(4)*s(13),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(16)*s(8),0,s(22)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(23)*s(8),(true->[])),arc(s(33)*s(1),0,s(33)*s(1),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(2),(true->[])),arc(s(33)*s(2),0,s(33)*s(1),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(3),(true->[])),arc(s(30)*s(6),0,s(33)*s(1),(true->[])),arc(s(30)*s(6),1,s(33)*s(1),(true->[])),arc(s(30)*s(6),2,s(23)*s(8),(true->[])),arc(s(32)*s(4),0,s(33)*s(1),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(31)*s(6),(true->[])),arc(s(33)*s(3),0,s(33)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(3),(true->[])),arc(s(18)*s(9),0,s(25)*s(5),(true->[])),arc(s(18)*s(9),1,s(25)*s(5),(true->[])),arc(s(18)*s(9),2,s(21)*s(11),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(24)*s(7),(true->[])),arc(s(17)*s(11),0,s(25)*s(5),(true->[])),arc(s(17)*s(11),1,s(25)*s(5),(true->[])),arc(s(17)*s(11),2,s(7)*s(13),(true->[])),arc(s(19)*s(7),0,s(25)*s(5),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(23)*s(8),(true->[])),arc(s(4)*s(13),0,s(9)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(22)*s(9),0,s(29)*s(5),(true->[])),arc(s(22)*s(9),1,s(29)*s(5),(true->[])),arc(s(22)*s(9),2,s(26)*s(11),(true->[])),arc(s(23)*s(8),0,s(27)*s(9),(true->[])),arc(s(23)*s(8),1,s(29)*s(5),(true->[])),arc(s(23)*s(8),2,s(28)*s(8),(true->[])),arc(s(25)*s(5),0,s(29)*s(5),(true->[])),arc(s(25)*s(5),1,s(29)*s(5),(true->[])),arc(s(25)*s(5),2,s(29)*s(7),(true->[])),arc(s(31)*s(6),0,s(33)*s(1),(true->[])),arc(s(31)*s(6),1,s(33)*s(1),(true->[])),arc(s(31)*s(6),2,s(28)*s(8),(true->[])),arc(s(33)*s(4),0,s(33)*s(1),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(6),(true->[])),arc(s(21)*s(11),0,s(29)*s(5),(true->[])),arc(s(21)*s(11),1,s(29)*s(5),(true->[])),arc(s(21)*s(11),2,s(11)*s(13),(true->[])),arc(s(24)*s(7),0,s(29)*s(5),(true->[])),arc(s(24)*s(7),1,s(29)*s(5),(true->[])),arc(s(24)*s(7),2,s(28)*s(8),(true->[])),arc(s(7)*s(13),0,s(14)*s(14),(true->[])),arc(s(7)*s(13),1,s(15)*s(10),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(14),0,s(15)*s(10),(true->[])),arc(s(9)*s(14),1,s(15)*s(10),(true->[])),arc(s(9)*s(14),2,s(12)*s(16),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(13)*s(12),(true->[])),arc(s(26)*s(11),0,s(33)*s(5),(true->[])),arc(s(26)*s(11),1,s(33)*s(5),(true->[])),arc(s(26)*s(11),2,s(16)*s(13),(true->[])),arc(s(29)*s(5),0,s(33)*s(5),(true->[])),arc(s(29)*s(5),1,s(33)*s(5),(true->[])),arc(s(29)*s(5),2,s(33)*s(7),(true->[])),arc(s(27)*s(9),0,s(33)*s(5),(true->[])),arc(s(27)*s(9),1,s(33)*s(5),(true->[])),arc(s(27)*s(9),2,s(30)*s(11),(true->[])),arc(s(28)*s(8),0,s(32)*s(9),(true->[])),arc(s(28)*s(8),1,s(33)*s(5),(true->[])),arc(s(28)*s(8),2,s(33)*s(8),(true->[])),arc(s(29)*s(7),0,s(33)*s(5),(true->[])),arc(s(29)*s(7),1,s(33)*s(5),(true->[])),arc(s(29)*s(7),2,s(33)*s(8),(true->[])),arc(s(33)*s(6),0,s(33)*s(1),(true->[])),arc(s(33)*s(6),1,s(33)*s(1),(true->[])),arc(s(33)*s(6),2,s(33)*s(8),(true->[])),arc(s(11)*s(13),0,s(18)*s(14),(true->[])),arc(s(11)*s(13),1,s(20)*s(10),(true->[])),arc(s(11)*s(13),2,s(16)*s(13),(true->[])),arc(s(14)*s(14),0,s(20)*s(10),(true->[])),arc(s(14)*s(14),1,s(20)*s(10),(true->[])),arc(s(14)*s(14),2,s(17)*s(16),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(19)*s(12),(true->[])),arc(s(12)*s(16),0,s(20)*s(10),(true->[])),arc(s(12)*s(16),1,s(20)*s(10),(true->[])),arc(s(12)*s(16),2,s(4)*s(18),(true->[])),arc(s(13)*s(12),0,s(20)*s(10),(true->[])),arc(s(13)*s(12),1,s(20)*s(10),(true->[])),arc(s(13)*s(12),2,s(16)*s(13),(true->[])),arc(s(16)*s(13),0,s(22)*s(14),(true->[])),arc(s(16)*s(13),1,s(25)*s(10),(true->[])),arc(s(16)*s(13),2,s(23)*s(13),(true->[])),arc(s(33)*s(5),0,s(33)*s(5),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(33)*s(7),(true->[])),arc(s(33)*s(7),0,s(33)*s(5),(true->[])),arc(s(33)*s(7),1,s(33)*s(5),(true->[])),arc(s(33)*s(7),2,s(33)*s(8),(true->[])),arc(s(30)*s(11),0,s(33)*s(5),(true->[])),arc(s(30)*s(11),1,s(33)*s(5),(true->[])),arc(s(30)*s(11),2,s(23)*s(13),(true->[])),arc(s(32)*s(9),0,s(33)*s(5),(true->[])),arc(s(32)*s(9),1,s(33)*s(5),(true->[])),arc(s(32)*s(9),2,s(31)*s(11),(true->[])),arc(s(33)*s(8),0,s(33)*s(9),(true->[])),arc(s(33)*s(8),1,s(33)*s(5),(true->[])),arc(s(33)*s(8),2,s(33)*s(8),(true->[])),arc(s(18)*s(14),0,s(25)*s(10),(true->[])),arc(s(18)*s(14),1,s(25)*s(10),(true->[])),arc(s(18)*s(14),2,s(21)*s(16),(true->[])),arc(s(20)*s(10),0,s(25)*s(10),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(12),(true->[])),arc(s(17)*s(16),0,s(25)*s(10),(true->[])),arc(s(17)*s(16),1,s(25)*s(10),(true->[])),arc(s(17)*s(16),2,s(7)*s(18),(true->[])),arc(s(19)*s(12),0,s(25)*s(10),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(23)*s(13),(true->[])),arc(s(4)*s(18),0,s(9)*s(19),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(18),(true->[])),arc(s(22)*s(14),0,s(29)*s(10),(true->[])),arc(s(22)*s(14),1,s(29)*s(10),(true->[])),arc(s(22)*s(14),2,s(26)*s(16),(true->[])),arc(s(23)*s(13),0,s(27)*s(14),(true->[])),arc(s(23)*s(13),1,s(29)*s(10),(true->[])),arc(s(23)*s(13),2,s(28)*s(13),(true->[])),arc(s(25)*s(10),0,s(29)*s(10),(true->[])),arc(s(25)*s(10),1,s(29)*s(10),(true->[])),arc(s(25)*s(10),2,s(29)*s(12),(true->[])),arc(s(31)*s(11),0,s(33)*s(5),(true->[])),arc(s(31)*s(11),1,s(33)*s(5),(true->[])),arc(s(31)*s(11),2,s(28)*s(13),(true->[])),arc(s(33)*s(9),0,s(33)*s(5),(true->[])),arc(s(33)*s(9),1,s(33)*s(5),(true->[])),arc(s(33)*s(9),2,s(33)*s(11),(true->[])),arc(s(21)*s(16),0,s(29)*s(10),(true->[])),arc(s(21)*s(16),1,s(29)*s(10),(true->[])),arc(s(21)*s(16),2,s(11)*s(18),(true->[])),arc(s(24)*s(12),0,s(29)*s(10),(true->[])),arc(s(24)*s(12),1,s(29)*s(10),(true->[])),arc(s(24)*s(12),2,s(28)*s(13),(true->[])),arc(s(7)*s(18),0,s(14)*s(19),(true->[])),arc(s(7)*s(18),1,s(15)*s(15),(true->[])),arc(s(7)*s(18),2,s(11)*s(18),(true->[])),arc(s(9)*s(19),0,s(15)*s(15),(true->[])),arc(s(9)*s(19),1,s(15)*s(15),(true->[])),arc(s(9)*s(19),2,s(12)*s(21),(true->[])),arc(s(10)*s(15),0,s(15)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(13)*s(17),(true->[])),arc(s(26)*s(16),0,s(33)*s(10),(true->[])),arc(s(26)*s(16),1,s(33)*s(10),(true->[])),arc(s(26)*s(16),2,s(16)*s(18),(true->[])),arc(s(29)*s(10),0,s(33)*s(10),(true->[])),arc(s(29)*s(10),1,s(33)*s(10),(true->[])),arc(s(29)*s(10),2,s(33)*s(12),(true->[])),arc(s(27)*s(14),0,s(33)*s(10),(true->[])),arc(s(27)*s(14),1,s(33)*s(10),(true->[])),arc(s(27)*s(14),2,s(30)*s(16),(true->[])),arc(s(28)*s(13),0,s(32)*s(14),(true->[])),arc(s(28)*s(13),1,s(33)*s(10),(true->[])),arc(s(28)*s(13),2,s(33)*s(13),(true->[])),arc(s(29)*s(12),0,s(33)*s(10),(true->[])),arc(s(29)*s(12),1,s(33)*s(10),(true->[])),arc(s(29)*s(12),2,s(33)*s(13),(true->[])),arc(s(33)*s(11),0,s(33)*s(5),(true->[])),arc(s(33)*s(11),1,s(33)*s(5),(true->[])),arc(s(33)*s(11),2,s(33)*s(13),(true->[])),arc(s(11)*s(18),0,s(18)*s(19),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(16)*s(18),(true->[])),arc(s(14)*s(19),0,s(20)*s(15),(true->[])),arc(s(14)*s(19),1,s(20)*s(15),(true->[])),arc(s(14)*s(19),2,s(17)*s(21),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(19)*s(17),(true->[])),arc(s(12)*s(21),0,s(20)*s(15),(true->[])),arc(s(12)*s(21),1,s(20)*s(15),(true->[])),arc(s(12)*s(21),2,s(4)*s(23),(true->[])),arc(s(13)*s(17),0,s(20)*s(15),(true->[])),arc(s(13)*s(17),1,s(20)*s(15),(true->[])),arc(s(13)*s(17),2,s(16)*s(18),(true->[])),arc(s(16)*s(18),0,s(22)*s(19),(true->[])),arc(s(16)*s(18),1,s(25)*s(15),(true->[])),arc(s(16)*s(18),2,s(23)*s(18),(true->[])),arc(s(33)*s(10),0,s(33)*s(10),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(33)*s(12),(true->[])),arc(s(33)*s(12),0,s(33)*s(10),(true->[])),arc(s(33)*s(12),1,s(33)*s(10),(true->[])),arc(s(33)*s(12),2,s(33)*s(13),(true->[])),arc(s(30)*s(16),0,s(33)*s(10),(true->[])),arc(s(30)*s(16),1,s(33)*s(10),(true->[])),arc(s(30)*s(16),2,s(23)*s(18),(true->[])),arc(s(32)*s(14),0,s(33)*s(10),(true->[])),arc(s(32)*s(14),1,s(33)*s(10),(true->[])),arc(s(32)*s(14),2,s(31)*s(16),(true->[])),arc(s(33)*s(13),0,s(33)*s(14),(true->[])),arc(s(33)*s(13),1,s(33)*s(10),(true->[])),arc(s(33)*s(13),2,s(33)*s(13),(true->[])),arc(s(18)*s(19),0,s(25)*s(15),(true->[])),arc(s(18)*s(19),1,s(25)*s(15),(true->[])),arc(s(18)*s(19),2,s(21)*s(21),(true->[])),arc(s(20)*s(15),0,s(25)*s(15),(true->[])),arc(s(20)*s(15),1,s(25)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(17),(true->[])),arc(s(17)*s(21),0,s(25)*s(15),(true->[])),arc(s(17)*s(21),1,s(25)*s(15),(true->[])),arc(s(17)*s(21),2,s(7)*s(23),(true->[])),arc(s(19)*s(17),0,s(25)*s(15),(true->[])),arc(s(19)*s(17),1,s(25)*s(15),(true->[])),arc(s(19)*s(17),2,s(23)*s(18),(true->[])),arc(s(4)*s(23),0,s(9)*s(24),(true->[])),arc(s(4)*s(23),1,s(10)*s(20),(true->[])),arc(s(4)*s(23),2,s(7)*s(23),(true->[])),arc(s(22)*s(19),0,s(29)*s(15),(true->[])),arc(s(22)*s(19),1,s(29)*s(15),(true->[])),arc(s(22)*s(19),2,s(26)*s(21),(true->[])),arc(s(23)*s(18),0,s(27)*s(19),(true->[])),arc(s(23)*s(18),1,s(29)*s(15),(true->[])),arc(s(23)*s(18),2,s(28)*s(18),(true->[])),arc(s(25)*s(15),0,s(29)*s(15),(true->[])),arc(s(25)*s(15),1,s(29)*s(15),(true->[])),arc(s(25)*s(15),2,s(29)*s(17),(true->[])),arc(s(31)*s(16),0,s(33)*s(10),(true->[])),arc(s(31)*s(16),1,s(33)*s(10),(true->[])),arc(s(31)*s(16),2,s(28)*s(18),(true->[])),arc(s(33)*s(14),0,s(33)*s(10),(true->[])),arc(s(33)*s(14),1,s(33)*s(10),(true->[])),arc(s(33)*s(14),2,s(33)*s(16),(true->[])),arc(s(21)*s(21),0,s(29)*s(15),(true->[])),arc(s(21)*s(21),1,s(29)*s(15),(true->[])),arc(s(21)*s(21),2,s(11)*s(23),(true->[])),arc(s(24)*s(17),0,s(29)*s(15),(true->[])),arc(s(24)*s(17),1,s(29)*s(15),(true->[])),arc(s(24)*s(17),2,s(28)*s(18),(true->[])),arc(s(7)*s(23),0,s(14)*s(24),(true->[])),arc(s(7)*s(23),1,s(15)*s(20),(true->[])),arc(s(7)*s(23),2,s(11)*s(23),(true->[])),arc(s(9)*s(24),0,s(15)*s(20),(true->[])),arc(s(9)*s(24),1,s(15)*s(20),(true->[])),arc(s(9)*s(24),2,s(12)*s(26),(true->[])),arc(s(10)*s(20),0,s(15)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(13)*s(22),(true->[])),arc(s(26)*s(21),0,s(33)*s(15),(true->[])),arc(s(26)*s(21),1,s(33)*s(15),(true->[])),arc(s(26)*s(21),2,s(16)*s(23),(true->[])),arc(s(29)*s(15),0,s(33)*s(15),(true->[])),arc(s(29)*s(15),1,s(33)*s(15),(true->[])),arc(s(29)*s(15),2,s(33)*s(17),(true->[])),arc(s(27)*s(19),0,s(33)*s(15),(true->[])),arc(s(27)*s(19),1,s(33)*s(15),(true->[])),arc(s(27)*s(19),2,s(30)*s(21),(true->[])),arc(s(28)*s(18),0,s(32)*s(19),(true->[])),arc(s(28)*s(18),1,s(33)*s(15),(true->[])),arc(s(28)*s(18),2,s(33)*s(18),(true->[])),arc(s(29)*s(17),0,s(33)*s(15),(true->[])),arc(s(29)*s(17),1,s(33)*s(15),(true->[])),arc(s(29)*s(17),2,s(33)*s(18),(true->[])),arc(s(33)*s(16),0,s(33)*s(10),(true->[])),arc(s(33)*s(16),1,s(33)*s(10),(true->[])),arc(s(33)*s(16),2,s(33)*s(18),(true->[])),arc(s(11)*s(23),0,s(18)*s(24),(true->[])),arc(s(11)*s(23),1,s(20)*s(20),(true->[])),arc(s(11)*s(23),2,s(16)*s(23),(true->[])),arc(s(14)*s(24),0,s(20)*s(20),(true->[])),arc(s(14)*s(24),1,s(20)*s(20),(true->[])),arc(s(14)*s(24),2,s(17)*s(26),(true->[])),arc(s(15)*s(20),0,s(20)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(19)*s(22),(true->[])),arc(s(12)*s(26),0,s(20)*s(20),(true->[])),arc(s(12)*s(26),1,s(20)*s(20),(true->[])),arc(s(12)*s(26),2,s(4)*s(28),(true->[])),arc(s(13)*s(22),0,s(20)*s(20),(true->[])),arc(s(13)*s(22),1,s(20)*s(20),(true->[])),arc(s(13)*s(22),2,s(16)*s(23),(true->[])),arc(s(16)*s(23),0,s(22)*s(24),(true->[])),arc(s(16)*s(23),1,s(25)*s(20),(true->[])),arc(s(16)*s(23),2,s(23)*s(23),(true->[])),arc(s(33)*s(15),0,s(33)*s(15),(true->[])),arc(s(33)*s(15),1,s(33)*s(15),(true->[])),arc(s(33)*s(15),2,s(33)*s(17),(true->[])),arc(s(33)*s(17),0,s(33)*s(15),(true->[])),arc(s(33)*s(17),1,s(33)*s(15),(true->[])),arc(s(33)*s(17),2,s(33)*s(18),(true->[])),arc(s(30)*s(21),0,s(33)*s(15),(true->[])),arc(s(30)*s(21),1,s(33)*s(15),(true->[])),arc(s(30)*s(21),2,s(23)*s(23),(true->[])),arc(s(32)*s(19),0,s(33)*s(15),(true->[])),arc(s(32)*s(19),1,s(33)*s(15),(true->[])),arc(s(32)*s(19),2,s(31)*s(21),(true->[])),arc(s(33)*s(18),0,s(33)*s(19),(true->[])),arc(s(33)*s(18),1,s(33)*s(15),(true->[])),arc(s(33)*s(18),2,s(33)*s(18),(true->[])),arc(s(18)*s(24),0,s(25)*s(20),(true->[])),arc(s(18)*s(24),1,s(25)*s(20),(true->[])),arc(s(18)*s(24),2,s(21)*s(26),(true->[])),arc(s(20)*s(20),0,s(25)*s(20),(true->[])),arc(s(20)*s(20),1,s(25)*s(20),(true->[])),arc(s(20)*s(20),2,s(24)*s(22),(true->[])),arc(s(17)*s(26),0,s(25)*s(20),(true->[])),arc(s(17)*s(26),1,s(25)*s(20),(true->[])),arc(s(17)*s(26),2,s(7)*s(28),(true->[])),arc(s(19)*s(22),0,s(25)*s(20),(true->[])),arc(s(19)*s(22),1,s(25)*s(20),(true->[])),arc(s(19)*s(22),2,s(23)*s(23),(true->[])),arc(s(4)*s(28),0,s(9)*s(29),(true->[])),arc(s(4)*s(28),1,s(10)*s(25),(true->[])),arc(s(4)*s(28),2,s(7)*s(28),(true->[])),arc(s(22)*s(24),0,s(29)*s(20),(true->[])),arc(s(22)*s(24),1,s(29)*s(20),(true->[])),arc(s(22)*s(24),2,s(26)*s(26),(true->[])),arc(s(23)*s(23),0,s(27)*s(24),(true->[])),arc(s(23)*s(23),1,s(29)*s(20),(true->[])),arc(s(23)*s(23),2,s(28)*s(23),(true->[])),arc(s(25)*s(20),0,s(29)*s(20),(true->[])),arc(s(25)*s(20),1,s(29)*s(20),(true->[])),arc(s(25)*s(20),2,s(29)*s(22),(true->[])),arc(s(31)*s(21),0,s(33)*s(15),(true->[])),arc(s(31)*s(21),1,s(33)*s(15),(true->[])),arc(s(31)*s(21),2,s(28)*s(23),(true->[])),arc(s(33)*s(19),0,s(33)*s(15),(true->[])),arc(s(33)*s(19),1,s(33)*s(15),(true->[])),arc(s(33)*s(19),2,s(33)*s(21),(true->[])),arc(s(21)*s(26),0,s(29)*s(20),(true->[])),arc(s(21)*s(26),1,s(29)*s(20),(true->[])),arc(s(21)*s(26),2,s(11)*s(28),(true->[])),arc(s(24)*s(22),0,s(29)*s(20),(true->[])),arc(s(24)*s(22),1,s(29)*s(20),(true->[])),arc(s(24)*s(22),2,s(28)*s(23),(true->[])),arc(s(7)*s(28),0,s(14)*s(29),(true->[])),arc(s(7)*s(28),1,s(15)*s(25),(true->[])),arc(s(7)*s(28),2,s(11)*s(28),(true->[])),arc(s(9)*s(29),0,s(15)*s(25),(true->[])),arc(s(9)*s(29),1,s(15)*s(25),(true->[])),arc(s(9)*s(29),2,s(12)*s(30),(true->[])),arc(s(10)*s(25),0,s(15)*s(25),(true->[])),arc(s(10)*s(25),1,s(15)*s(25),(true->[])),arc(s(10)*s(25),2,s(13)*s(27),(true->[])),arc(s(26)*s(26),0,s(33)*s(20),(true->[])),arc(s(26)*s(26),1,s(33)*s(20),(true->[])),arc(s(26)*s(26),2,s(16)*s(28),(true->[])),arc(s(29)*s(20),0,s(33)*s(20),(true->[])),arc(s(29)*s(20),1,s(33)*s(20),(true->[])),arc(s(29)*s(20),2,s(33)*s(22),(true->[])),arc(s(27)*s(24),0,s(33)*s(20),(true->[])),arc(s(27)*s(24),1,s(33)*s(20),(true->[])),arc(s(27)*s(24),2,s(30)*s(26),(true->[])),arc(s(28)*s(23),0,s(32)*s(24),(true->[])),arc(s(28)*s(23),1,s(33)*s(20),(true->[])),arc(s(28)*s(23),2,s(33)*s(23),(true->[])),arc(s(29)*s(22),0,s(33)*s(20),(true->[])),arc(s(29)*s(22),1,s(33)*s(20),(true->[])),arc(s(29)*s(22),2,s(33)*s(23),(true->[])),arc(s(33)*s(21),0,s(33)*s(15),(true->[])),arc(s(33)*s(21),1,s(33)*s(15),(true->[])),arc(s(33)*s(21),2,s(33)*s(23),(true->[])),arc(s(11)*s(28),0,s(18)*s(29),(true->[])),arc(s(11)*s(28),1,s(20)*s(25),(true->[])),arc(s(11)*s(28),2,s(16)*s(28),(true->[])),arc(s(14)*s(29),0,s(20)*s(25),(true->[])),arc(s(14)*s(29),1,s(20)*s(25),(true->[])),arc(s(14)*s(29),2,s(17)*s(30),(true->[])),arc(s(15)*s(25),0,s(20)*s(25),(true->[])),arc(s(15)*s(25),1,s(20)*s(25),(true->[])),arc(s(15)*s(25),2,s(19)*s(27),(true->[])),arc(s(12)*s(30),0,s(20)*s(25),(true->[])),arc(s(12)*s(30),1,s(20)*s(25),(true->[])),arc(s(12)*s(30),2,s(4)*s(31),(true->[])),arc(s(13)*s(27),0,s(20)*s(25),(true->[])),arc(s(13)*s(27),1,s(20)*s(25),(true->[])),arc(s(13)*s(27),2,s(16)*s(28),(true->[])),arc(s(16)*s(28),0,s(22)*s(29),(true->[])),arc(s(16)*s(28),1,s(25)*s(25),(true->[])),arc(s(16)*s(28),2,s(23)*s(28),(true->[])),arc(s(33)*s(20),0,s(33)*s(20),(true->[])),arc(s(33)*s(20),1,s(33)*s(20),(true->[])),arc(s(33)*s(20),2,s(33)*s(22),(true->[])),arc(s(33)*s(22),0,s(33)*s(20),(true->[])),arc(s(33)*s(22),1,s(33)*s(20),(true->[])),arc(s(33)*s(22),2,s(33)*s(23),(true->[])),arc(s(30)*s(26),0,s(33)*s(20),(true->[])),arc(s(30)*s(26),1,s(33)*s(20),(true->[])),arc(s(30)*s(26),2,s(23)*s(28),(true->[])),arc(s(32)*s(24),0,s(33)*s(20),(true->[])),arc(s(32)*s(24),1,s(33)*s(20),(true->[])),arc(s(32)*s(24),2,s(31)*s(26),(true->[])),arc(s(33)*s(23),0,s(33)*s(24),(true->[])),arc(s(33)*s(23),1,s(33)*s(20),(true->[])),arc(s(33)*s(23),2,s(33)*s(23),(true->[])),arc(s(18)*s(29),0,s(25)*s(25),(true->[])),arc(s(18)*s(29),1,s(25)*s(25),(true->[])),arc(s(18)*s(29),2,s(21)*s(30),(true->[])),arc(s(20)*s(25),0,s(25)*s(25),(true->[])),arc(s(20)*s(25),1,s(25)*s(25),(true->[])),arc(s(20)*s(25),2,s(24)*s(27),(true->[])),arc(s(17)*s(30),0,s(25)*s(25),(true->[])),arc(s(17)*s(30),1,s(25)*s(25),(true->[])),arc(s(17)*s(30),2,s(7)*s(31),(true->[])),arc(s(19)*s(27),0,s(25)*s(25),(true->[])),arc(s(19)*s(27),1,s(25)*s(25),(true->[])),arc(s(19)*s(27),2,s(23)*s(28),(true->[])),arc(s(4)*s(31),0,s(9)*s(31),(true->[])),arc(s(4)*s(31),1,s(10)*s(31),(true->[])),arc(s(4)*s(31),2,s(7)*s(31),(true->[])),arc(s(22)*s(29),0,s(29)*s(25),(true->[])),arc(s(22)*s(29),1,s(29)*s(25),(true->[])),arc(s(22)*s(29),2,s(26)*s(30),(true->[])),arc(s(23)*s(28),0,s(27)*s(29),(true->[])),arc(s(23)*s(28),1,s(29)*s(25),(true->[])),arc(s(23)*s(28),2,s(28)*s(28),(true->[])),arc(s(25)*s(25),0,s(29)*s(25),(true->[])),arc(s(25)*s(25),1,s(29)*s(25),(true->[])),arc(s(25)*s(25),2,s(29)*s(27),(true->[])),arc(s(31)*s(26),0,s(33)*s(20),(true->[])),arc(s(31)*s(26),1,s(33)*s(20),(true->[])),arc(s(31)*s(26),2,s(28)*s(28),(true->[])),arc(s(33)*s(24),0,s(33)*s(20),(true->[])),arc(s(33)*s(24),1,s(33)*s(20),(true->[])),arc(s(33)*s(24),2,s(33)*s(26),(true->[])),arc(s(21)*s(30),0,s(29)*s(25),(true->[])),arc(s(21)*s(30),1,s(29)*s(25),(true->[])),arc(s(21)*s(30),2,s(11)*s(31),(true->[])),arc(s(24)*s(27),0,s(29)*s(25),(true->[])),arc(s(24)*s(27),1,s(29)*s(25),(true->[])),arc(s(24)*s(27),2,s(28)*s(28),(true->[])),arc(s(7)*s(31),0,s(14)*s(31),(true->[])),arc(s(7)*s(31),1,s(15)*s(31),(true->[])),arc(s(7)*s(31),2,s(11)*s(31),(true->[])),arc(s(9)*s(31),0,s(15)*s(31),(true->[])),arc(s(9)*s(31),1,s(15)*s(31),(true->[])),arc(s(9)*s(31),2,s(12)*s(31),(true->[])),arc(s(10)*s(31),0,s(15)*s(31),(true->[])),arc(s(10)*s(31),1,s(15)*s(31),(true->[])),arc(s(10)*s(31),2,s(13)*s(31),(true->[])),arc(s(26)*s(30),0,s(33)*s(25),(true->[])),arc(s(26)*s(30),1,s(33)*s(25),(true->[])),arc(s(26)*s(30),2,s(16)*s(31),(true->[])),arc(s(29)*s(25),0,s(33)*s(25),(true->[])),arc(s(29)*s(25),1,s(33)*s(25),(true->[])),arc(s(29)*s(25),2,s(33)*s(27),(true->[])),arc(s(27)*s(29),0,s(33)*s(25),(true->[])),arc(s(27)*s(29),1,s(33)*s(25),(true->[])),arc(s(27)*s(29),2,s(30)*s(30),(true->[])),arc(s(28)*s(28),0,s(32)*s(29),(true->[])),arc(s(28)*s(28),1,s(33)*s(25),(true->[])),arc(s(28)*s(28),2,s(33)*s(28),(true->[])),arc(s(29)*s(27),0,s(33)*s(25),(true->[])),arc(s(29)*s(27),1,s(33)*s(25),(true->[])),arc(s(29)*s(27),2,s(33)*s(28),(true->[])),arc(s(33)*s(26),0,s(33)*s(20),(true->[])),arc(s(33)*s(26),1,s(33)*s(20),(true->[])),arc(s(33)*s(26),2,s(33)*s(28),(true->[])),arc(s(11)*s(31),0,s(18)*s(31),(true->[])),arc(s(11)*s(31),1,s(20)*s(31),(true->[])),arc(s(11)*s(31),2,s(16)*s(31),(true->[])),arc(s(14)*s(31),0,s(20)*s(31),(true->[])),arc(s(14)*s(31),1,s(20)*s(31),(true->[])),arc(s(14)*s(31),2,s(17)*s(31),(true->[])),arc(s(15)*s(31),0,s(20)*s(31),(true->[])),arc(s(15)*s(31),1,s(20)*s(31),(true->[])),arc(s(15)*s(31),2,s(19)*s(31),(true->[])),arc(s(12)*s(31),0,s(20)*s(31),(true->[])),arc(s(12)*s(31),1,s(20)*s(31),(true->[])),arc(s(12)*s(31),2,s(4)*s(31),(true->[])),arc(s(13)*s(31),0,s(20)*s(31),(true->[])),arc(s(13)*s(31),1,s(20)*s(31),(true->[])),arc(s(13)*s(31),2,s(16)*s(31),(true->[])),arc(s(16)*s(31),0,s(22)*s(31),(true->[])),arc(s(16)*s(31),1,s(25)*s(31),(true->[])),arc(s(16)*s(31),2,s(23)*s(31),(true->[])),arc(s(33)*s(25),0,s(33)*s(25),(true->[])),arc(s(33)*s(25),1,s(33)*s(25),(true->[])),arc(s(33)*s(25),2,s(33)*s(27),(true->[])),arc(s(33)*s(27),0,s(33)*s(25),(true->[])),arc(s(33)*s(27),1,s(33)*s(25),(true->[])),arc(s(33)*s(27),2,s(33)*s(28),(true->[])),arc(s(30)*s(30),0,s(33)*s(25),(true->[])),arc(s(30)*s(30),1,s(33)*s(25),(true->[])),arc(s(30)*s(30),2,s(23)*s(31),(true->[])),arc(s(32)*s(29),0,s(33)*s(25),(true->[])),arc(s(32)*s(29),1,s(33)*s(25),(true->[])),arc(s(32)*s(29),2,s(31)*s(30),(true->[])),arc(s(33)*s(28),0,s(33)*s(29),(true->[])),arc(s(33)*s(28),1,s(33)*s(25),(true->[])),arc(s(33)*s(28),2,s(33)*s(28),(true->[])),arc(s(18)*s(31),0,s(25)*s(31),(true->[])),arc(s(18)*s(31),1,s(25)*s(31),(true->[])),arc(s(18)*s(31),2,s(21)*s(31),(true->[])),arc(s(20)*s(31),0,s(25)*s(31),(true->[])),arc(s(20)*s(31),1,s(25)*s(31),(true->[])),arc(s(20)*s(31),2,s(24)*s(31),(true->[])),arc(s(17)*s(31),0,s(25)*s(31),(true->[])),arc(s(17)*s(31),1,s(25)*s(31),(true->[])),arc(s(17)*s(31),2,s(7)*s(31),(true->[])),arc(s(19)*s(31),0,s(25)*s(31),(true->[])),arc(s(19)*s(31),1,s(25)*s(31),(true->[])),arc(s(19)*s(31),2,s(23)*s(31),(true->[])),arc(s(22)*s(31),0,s(29)*s(31),(true->[])),arc(s(22)*s(31),1,s(29)*s(31),(true->[])),arc(s(22)*s(31),2,s(26)*s(31),(true->[])),arc(s(23)*s(31),0,s(27)*s(31),(true->[])),arc(s(23)*s(31),1,s(29)*s(31),(true->[])),arc(s(23)*s(31),2,s(28)*s(31),(true->[])),arc(s(25)*s(31),0,s(29)*s(31),(true->[])),arc(s(25)*s(31),1,s(29)*s(31),(true->[])),arc(s(25)*s(31),2,s(29)*s(31),(true->[])),arc(s(31)*s(30),0,s(33)*s(25),(true->[])),arc(s(31)*s(30),1,s(33)*s(25),(true->[])),arc(s(31)*s(30),2,s(28)*s(31),(true->[])),arc(s(33)*s(29),0,s(33)*s(25),(true->[])),arc(s(33)*s(29),1,s(33)*s(25),(true->[])),arc(s(33)*s(29),2,s(33)*s(30),(true->[])),arc(s(21)*s(31),0,s(29)*s(31),(true->[])),arc(s(21)*s(31),1,s(29)*s(31),(true->[])),arc(s(21)*s(31),2,s(11)*s(31),(true->[])),arc(s(24)*s(31),0,s(29)*s(31),(true->[])),arc(s(24)*s(31),1,s(29)*s(31),(true->[])),arc(s(24)*s(31),2,s(28)*s(31),(true->[])),arc(s(26)*s(31),0,s(33)*s(31),(true->[])),arc(s(26)*s(31),1,s(33)*s(31),(true->[])),arc(s(26)*s(31),2,s(16)*s(31),(true->[])),arc(s(29)*s(31),0,s(33)*s(31),(true->[])),arc(s(29)*s(31),1,s(33)*s(31),(true->[])),arc(s(29)*s(31),2,s(33)*s(31),(true->[])),arc(s(27)*s(31),0,s(33)*s(31),(true->[])),arc(s(27)*s(31),1,s(33)*s(31),(true->[])),arc(s(27)*s(31),2,s(30)*s(31),(true->[])),arc(s(28)*s(31),0,s(32)*s(31),(true->[])),arc(s(28)*s(31),1,s(33)*s(31),(true->[])),arc(s(28)*s(31),2,s(33)*s(31),(true->[])),arc(s(33)*s(30),0,s(33)*s(25),(true->[])),arc(s(33)*s(30),1,s(33)*s(25),(true->[])),arc(s(33)*s(30),2,s(33)*s(31),(true->[])),arc(s(33)*s(31),0,s(33)*s(31),(true->[])),arc(s(33)*s(31),1,s(33)*s(31),(true->[])),arc(s(33)*s(31),2,s(33)*s(31),(true->[])),arc(s(30)*s(31),0,s(33)*s(31),(true->[])),arc(s(30)*s(31),1,s(33)*s(31),(true->[])),arc(s(30)*s(31),2,s(23)*s(31),(true->[])),arc(s(32)*s(31),0,s(33)*s(31),(true->[])),arc(s(32)*s(31),1,s(33)*s(31),(true->[])),arc(s(32)*s(31),2,s(31)*s(31),(true->[])),arc(s(31)*s(31),0,s(33)*s(31),(true->[])),arc(s(31)*s(31),1,s(33)*s(31),(true->[])),arc(s(31)*s(31),2,s(28)*s(31),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(6)),sink(s(46)*s(6)),sink(s(47)*s(6)),sink(s(48)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(5),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(5),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(5),0,s(20)*s(1),(true->[])),arc(s(12)*s(5),1,s(20)*s(1),(true->[])),arc(s(12)*s(5),2,s(4)*s(6),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(5),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(5),0,s(25)*s(1),(true->[])),arc(s(17)*s(5),1,s(25)*s(1),(true->[])),arc(s(17)*s(5),2,s(7)*s(6),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(6),0,s(9)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(5),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(5),0,s(30)*s(1),(true->[])),arc(s(22)*s(5),1,s(30)*s(1),(true->[])),arc(s(22)*s(5),2,s(11)*s(6),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(6),(true->[])),arc(s(9)*s(6),1,s(15)*s(6),(true->[])),arc(s(9)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(15)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(13)*s(6),(true->[])),arc(s(26)*s(3),0,s(33)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(5),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(34)*s(2),(true->[])),arc(s(27)*s(5),0,s(35)*s(1),(true->[])),arc(s(27)*s(5),1,s(35)*s(1),(true->[])),arc(s(27)*s(5),2,s(16)*s(6),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(16)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(17)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(18)*s(6),(true->[])),arc(s(12)*s(6),0,s(20)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(4)*s(6),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(31)*s(3),0,s(37)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(33)*s(4),0,s(40)*s(1),(true->[])),arc(s(33)*s(4),1,s(40)*s(1),(true->[])),arc(s(33)*s(4),2,s(36)*s(5),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(39)*s(2),(true->[])),arc(s(32)*s(5),0,s(40)*s(1),(true->[])),arc(s(32)*s(5),1,s(40)*s(1),(true->[])),arc(s(32)*s(5),2,s(21)*s(6),(true->[])),arc(s(34)*s(2),0,s(40)*s(1),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(38)*s(3),(true->[])),arc(s(16)*s(6),0,s(24)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(6),(true->[])),arc(s(19)*s(6),0,s(25)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(22)*s(6),(true->[])),arc(s(20)*s(6),0,s(25)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(17)*s(6),0,s(25)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(7)*s(6),(true->[])),arc(s(18)*s(6),0,s(25)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(21)*s(6),(true->[])),arc(s(37)*s(4),0,s(44)*s(1),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(41)*s(5),(true->[])),arc(s(38)*s(3),0,s(42)*s(4),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(43)*s(3),(true->[])),arc(s(40)*s(1),0,s(44)*s(1),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(2),(true->[])),arc(s(36)*s(5),0,s(44)*s(1),(true->[])),arc(s(36)*s(5),1,s(44)*s(1),(true->[])),arc(s(36)*s(5),2,s(26)*s(6),(true->[])),arc(s(39)*s(2),0,s(44)*s(1),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(43)*s(3),(true->[])),arc(s(21)*s(6),0,s(29)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(26)*s(6),(true->[])),arc(s(24)*s(6),0,s(30)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(27)*s(6),(true->[])),arc(s(25)*s(6),0,s(30)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(28)*s(6),(true->[])),arc(s(22)*s(6),0,s(30)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(11)*s(6),(true->[])),arc(s(23)*s(6),0,s(30)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(26)*s(6),(true->[])),arc(s(41)*s(5),0,s(48)*s(1),(true->[])),arc(s(41)*s(5),1,s(48)*s(1),(true->[])),arc(s(41)*s(5),2,s(31)*s(6),(true->[])),arc(s(44)*s(1),0,s(48)*s(1),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(2),(true->[])),arc(s(42)*s(4),0,s(48)*s(1),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(45)*s(5),(true->[])),arc(s(43)*s(3),0,s(47)*s(4),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(48)*s(3),(true->[])),arc(s(44)*s(2),0,s(48)*s(1),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(3),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(35)*s(6),(true->[])),arc(s(26)*s(6),2,s(31)*s(6),(true->[])),arc(s(29)*s(6),0,s(35)*s(6),(true->[])),arc(s(29)*s(6),1,s(35)*s(6),(true->[])),arc(s(29)*s(6),2,s(32)*s(6),(true->[])),arc(s(30)*s(6),0,s(35)*s(6),(true->[])),arc(s(30)*s(6),1,s(35)*s(6),(true->[])),arc(s(30)*s(6),2,s(34)*s(6),(true->[])),arc(s(27)*s(6),0,s(35)*s(6),(true->[])),arc(s(27)*s(6),1,s(35)*s(6),(true->[])),arc(s(27)*s(6),2,s(16)*s(6),(true->[])),arc(s(28)*s(6),0,s(35)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(31)*s(6),(true->[])),arc(s(31)*s(6),0,s(37)*s(6),(true->[])),arc(s(31)*s(6),1,s(40)*s(6),(true->[])),arc(s(31)*s(6),2,s(38)*s(6),(true->[])),arc(s(48)*s(1),0,s(48)*s(1),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(2),(true->[])),arc(s(48)*s(2),0,s(48)*s(1),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(3),(true->[])),arc(s(45)*s(5),0,s(48)*s(1),(true->[])),arc(s(45)*s(5),1,s(48)*s(1),(true->[])),arc(s(45)*s(5),2,s(38)*s(6),(true->[])),arc(s(47)*s(4),0,s(48)*s(1),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(46)*s(5),(true->[])),arc(s(48)*s(3),0,s(48)*s(4),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(3),(true->[])),arc(s(33)*s(6),0,s(40)*s(6),(true->[])),arc(s(33)*s(6),1,s(40)*s(6),(true->[])),arc(s(33)*s(6),2,s(36)*s(6),(true->[])),arc(s(35)*s(6),0,s(40)*s(6),(true->[])),arc(s(35)*s(6),1,s(40)*s(6),(true->[])),arc(s(35)*s(6),2,s(39)*s(6),(true->[])),arc(s(32)*s(6),0,s(40)*s(6),(true->[])),arc(s(32)*s(6),1,s(40)*s(6),(true->[])),arc(s(32)*s(6),2,s(21)*s(6),(true->[])),arc(s(34)*s(6),0,s(40)*s(6),(true->[])),arc(s(34)*s(6),1,s(40)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(6),(true->[])),arc(s(37)*s(6),0,s(44)*s(6),(true->[])),arc(s(37)*s(6),1,s(44)*s(6),(true->[])),arc(s(37)*s(6),2,s(41)*s(6),(true->[])),arc(s(38)*s(6),0,s(42)*s(6),(true->[])),arc(s(38)*s(6),1,s(44)*s(6),(true->[])),arc(s(38)*s(6),2,s(43)*s(6),(true->[])),arc(s(40)*s(6),0,s(44)*s(6),(true->[])),arc(s(40)*s(6),1,s(44)*s(6),(true->[])),arc(s(40)*s(6),2,s(44)*s(6),(true->[])),arc(s(46)*s(5),0,s(48)*s(1),(true->[])),arc(s(46)*s(5),1,s(48)*s(1),(true->[])),arc(s(46)*s(5),2,s(43)*s(6),(true->[])),arc(s(48)*s(4),0,s(48)*s(1),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(5),(true->[])),arc(s(36)*s(6),0,s(44)*s(6),(true->[])),arc(s(36)*s(6),1,s(44)*s(6),(true->[])),arc(s(36)*s(6),2,s(26)*s(6),(true->[])),arc(s(39)*s(6),0,s(44)*s(6),(true->[])),arc(s(39)*s(6),1,s(44)*s(6),(true->[])),arc(s(39)*s(6),2,s(43)*s(6),(true->[])),arc(s(41)*s(6),0,s(48)*s(6),(true->[])),arc(s(41)*s(6),1,s(48)*s(6),(true->[])),arc(s(41)*s(6),2,s(31)*s(6),(true->[])),arc(s(44)*s(6),0,s(48)*s(6),(true->[])),arc(s(44)*s(6),1,s(48)*s(6),(true->[])),arc(s(44)*s(6),2,s(48)*s(6),(true->[])),arc(s(42)*s(6),0,s(48)*s(6),(true->[])),arc(s(42)*s(6),1,s(48)*s(6),(true->[])),arc(s(42)*s(6),2,s(45)*s(6),(true->[])),arc(s(43)*s(6),0,s(47)*s(6),(true->[])),arc(s(43)*s(6),1,s(48)*s(6),(true->[])),arc(s(43)*s(6),2,s(48)*s(6),(true->[])),arc(s(48)*s(5),0,s(48)*s(1),(true->[])),arc(s(48)*s(5),1,s(48)*s(1),(true->[])),arc(s(48)*s(5),2,s(48)*s(6),(true->[])),arc(s(48)*s(6),0,s(48)*s(6),(true->[])),arc(s(48)*s(6),1,s(48)*s(6),(true->[])),arc(s(48)*s(6),2,s(48)*s(6),(true->[])),arc(s(45)*s(6),0,s(48)*s(6),(true->[])),arc(s(45)*s(6),1,s(48)*s(6),(true->[])),arc(s(45)*s(6),2,s(38)*s(6),(true->[])),arc(s(47)*s(6),0,s(48)*s(6),(true->[])),arc(s(47)*s(6),1,s(48)*s(6),(true->[])),arc(s(47)*s(6),2,s(46)*s(6),(true->[])),arc(s(46)*s(6),0,s(48)*s(6),(true->[])),arc(s(46)*s(6),1,s(48)*s(6),(true->[])),arc(s(46)*s(6),2,s(43)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(11)),sink(s(46)*s(11)),sink(s(47)*s(11)),sink(s(48)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(6),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(6),0,s(30)*s(1),(true->[])),arc(s(22)*s(6),1,s(30)*s(1),(true->[])),arc(s(22)*s(6),2,s(11)*s(8),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(10),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(3),0,s(33)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(6),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(34)*s(2),(true->[])),arc(s(27)*s(6),0,s(35)*s(1),(true->[])),arc(s(27)*s(6),1,s(35)*s(1),(true->[])),arc(s(27)*s(6),2,s(16)*s(8),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(8),0,s(19)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(10),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(10),0,s(20)*s(5),(true->[])),arc(s(12)*s(10),1,s(20)*s(5),(true->[])),arc(s(12)*s(10),2,s(4)*s(11),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(31)*s(3),0,s(37)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(33)*s(4),0,s(40)*s(1),(true->[])),arc(s(33)*s(4),1,s(40)*s(1),(true->[])),arc(s(33)*s(4),2,s(36)*s(6),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(39)*s(2),(true->[])),arc(s(32)*s(6),0,s(40)*s(1),(true->[])),arc(s(32)*s(6),1,s(40)*s(1),(true->[])),arc(s(32)*s(6),2,s(21)*s(8),(true->[])),arc(s(34)*s(2),0,s(40)*s(1),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(38)*s(3),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(21)*s(8),(true->[])),arc(s(19)*s(9),0,s(25)*s(5),(true->[])),arc(s(19)*s(9),1,s(25)*s(5),(true->[])),arc(s(19)*s(9),2,s(22)*s(10),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(23)*s(7),(true->[])),arc(s(17)*s(10),0,s(25)*s(5),(true->[])),arc(s(17)*s(10),1,s(25)*s(5),(true->[])),arc(s(17)*s(10),2,s(7)*s(11),(true->[])),arc(s(18)*s(7),0,s(25)*s(5),(true->[])),arc(s(18)*s(7),1,s(25)*s(5),(true->[])),arc(s(18)*s(7),2,s(21)*s(8),(true->[])),arc(s(4)*s(11),0,s(9)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(7)*s(11),(true->[])),arc(s(37)*s(4),0,s(44)*s(1),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(41)*s(6),(true->[])),arc(s(38)*s(3),0,s(42)*s(4),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(43)*s(3),(true->[])),arc(s(40)*s(1),0,s(44)*s(1),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(2),(true->[])),arc(s(36)*s(6),0,s(44)*s(1),(true->[])),arc(s(36)*s(6),1,s(44)*s(1),(true->[])),arc(s(36)*s(6),2,s(26)*s(8),(true->[])),arc(s(39)*s(2),0,s(44)*s(1),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(43)*s(3),(true->[])),arc(s(21)*s(8),0,s(29)*s(9),(true->[])),arc(s(21)*s(8),1,s(30)*s(5),(true->[])),arc(s(21)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(9),0,s(30)*s(5),(true->[])),arc(s(24)*s(9),1,s(30)*s(5),(true->[])),arc(s(24)*s(9),2,s(27)*s(10),(true->[])),arc(s(25)*s(5),0,s(30)*s(5),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(28)*s(7),(true->[])),arc(s(22)*s(10),0,s(30)*s(5),(true->[])),arc(s(22)*s(10),1,s(30)*s(5),(true->[])),arc(s(22)*s(10),2,s(11)*s(11),(true->[])),arc(s(23)*s(7),0,s(30)*s(5),(true->[])),arc(s(23)*s(7),1,s(30)*s(5),(true->[])),arc(s(23)*s(7),2,s(26)*s(8),(true->[])),arc(s(7)*s(11),0,s(14)*s(11),(true->[])),arc(s(7)*s(11),1,s(15)*s(11),(true->[])),arc(s(7)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(11),0,s(15)*s(11),(true->[])),arc(s(9)*s(11),1,s(15)*s(11),(true->[])),arc(s(9)*s(11),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(15)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(13)*s(11),(true->[])),arc(s(41)*s(6),0,s(48)*s(1),(true->[])),arc(s(41)*s(6),1,s(48)*s(1),(true->[])),arc(s(41)*s(6),2,s(31)*s(8),(true->[])),arc(s(44)*s(1),0,s(48)*s(1),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(2),(true->[])),arc(s(42)*s(4),0,s(48)*s(1),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(45)*s(6),(true->[])),arc(s(43)*s(3),0,s(47)*s(4),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(48)*s(3),(true->[])),arc(s(44)*s(2),0,s(48)*s(1),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(3),(true->[])),arc(s(26)*s(8),0,s(33)*s(9),(true->[])),arc(s(26)*s(8),1,s(35)*s(5),(true->[])),arc(s(26)*s(8),2,s(31)*s(8),(true->[])),arc(s(29)*s(9),0,s(35)*s(5),(true->[])),arc(s(29)*s(9),1,s(35)*s(5),(true->[])),arc(s(29)*s(9),2,s(32)*s(10),(true->[])),arc(s(30)*s(5),0,s(35)*s(5),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(34)*s(7),(true->[])),arc(s(27)*s(10),0,s(35)*s(5),(true->[])),arc(s(27)*s(10),1,s(35)*s(5),(true->[])),arc(s(27)*s(10),2,s(16)*s(11),(true->[])),arc(s(28)*s(7),0,s(35)*s(5),(true->[])),arc(s(28)*s(7),1,s(35)*s(5),(true->[])),arc(s(28)*s(7),2,s(31)*s(8),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(11),0,s(20)*s(11),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(11),0,s(20)*s(11),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(18)*s(11),(true->[])),arc(s(12)*s(11),0,s(20)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(4)*s(11),(true->[])),arc(s(13)*s(11),0,s(20)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(31)*s(8),0,s(37)*s(9),(true->[])),arc(s(31)*s(8),1,s(40)*s(5),(true->[])),arc(s(31)*s(8),2,s(38)*s(8),(true->[])),arc(s(48)*s(1),0,s(48)*s(1),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(2),(true->[])),arc(s(48)*s(2),0,s(48)*s(1),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(3),(true->[])),arc(s(45)*s(6),0,s(48)*s(1),(true->[])),arc(s(45)*s(6),1,s(48)*s(1),(true->[])),arc(s(45)*s(6),2,s(38)*s(8),(true->[])),arc(s(47)*s(4),0,s(48)*s(1),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(46)*s(6),(true->[])),arc(s(48)*s(3),0,s(48)*s(4),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(3),(true->[])),arc(s(33)*s(9),0,s(40)*s(5),(true->[])),arc(s(33)*s(9),1,s(40)*s(5),(true->[])),arc(s(33)*s(9),2,s(36)*s(10),(true->[])),arc(s(35)*s(5),0,s(40)*s(5),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(39)*s(7),(true->[])),arc(s(32)*s(10),0,s(40)*s(5),(true->[])),arc(s(32)*s(10),1,s(40)*s(5),(true->[])),arc(s(32)*s(10),2,s(21)*s(11),(true->[])),arc(s(34)*s(7),0,s(40)*s(5),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(38)*s(8),(true->[])),arc(s(16)*s(11),0,s(24)*s(11),(true->[])),arc(s(16)*s(11),1,s(25)*s(11),(true->[])),arc(s(16)*s(11),2,s(21)*s(11),(true->[])),arc(s(19)*s(11),0,s(25)*s(11),(true->[])),arc(s(19)*s(11),1,s(25)*s(11),(true->[])),arc(s(19)*s(11),2,s(22)*s(11),(true->[])),arc(s(20)*s(11),0,s(25)*s(11),(true->[])),arc(s(20)*s(11),1,s(25)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(17)*s(11),0,s(25)*s(11),(true->[])),arc(s(17)*s(11),1,s(25)*s(11),(true->[])),arc(s(17)*s(11),2,s(7)*s(11),(true->[])),arc(s(18)*s(11),0,s(25)*s(11),(true->[])),arc(s(18)*s(11),1,s(25)*s(11),(true->[])),arc(s(18)*s(11),2,s(21)*s(11),(true->[])),arc(s(37)*s(9),0,s(44)*s(5),(true->[])),arc(s(37)*s(9),1,s(44)*s(5),(true->[])),arc(s(37)*s(9),2,s(41)*s(10),(true->[])),arc(s(38)*s(8),0,s(42)*s(9),(true->[])),arc(s(38)*s(8),1,s(44)*s(5),(true->[])),arc(s(38)*s(8),2,s(43)*s(8),(true->[])),arc(s(40)*s(5),0,s(44)*s(5),(true->[])),arc(s(40)*s(5),1,s(44)*s(5),(true->[])),arc(s(40)*s(5),2,s(44)*s(7),(true->[])),arc(s(46)*s(6),0,s(48)*s(1),(true->[])),arc(s(46)*s(6),1,s(48)*s(1),(true->[])),arc(s(46)*s(6),2,s(43)*s(8),(true->[])),arc(s(48)*s(4),0,s(48)*s(1),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(6),(true->[])),arc(s(36)*s(10),0,s(44)*s(5),(true->[])),arc(s(36)*s(10),1,s(44)*s(5),(true->[])),arc(s(36)*s(10),2,s(26)*s(11),(true->[])),arc(s(39)*s(7),0,s(44)*s(5),(true->[])),arc(s(39)*s(7),1,s(44)*s(5),(true->[])),arc(s(39)*s(7),2,s(43)*s(8),(true->[])),arc(s(21)*s(11),0,s(29)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(26)*s(11),(true->[])),arc(s(24)*s(11),0,s(30)*s(11),(true->[])),arc(s(24)*s(11),1,s(30)*s(11),(true->[])),arc(s(24)*s(11),2,s(27)*s(11),(true->[])),arc(s(25)*s(11),0,s(30)*s(11),(true->[])),arc(s(25)*s(11),1,s(30)*s(11),(true->[])),arc(s(25)*s(11),2,s(28)*s(11),(true->[])),arc(s(22)*s(11),0,s(30)*s(11),(true->[])),arc(s(22)*s(11),1,s(30)*s(11),(true->[])),arc(s(22)*s(11),2,s(11)*s(11),(true->[])),arc(s(23)*s(11),0,s(30)*s(11),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(41)*s(10),0,s(48)*s(5),(true->[])),arc(s(41)*s(10),1,s(48)*s(5),(true->[])),arc(s(41)*s(10),2,s(31)*s(11),(true->[])),arc(s(44)*s(5),0,s(48)*s(5),(true->[])),arc(s(44)*s(5),1,s(48)*s(5),(true->[])),arc(s(44)*s(5),2,s(48)*s(7),(true->[])),arc(s(42)*s(9),0,s(48)*s(5),(true->[])),arc(s(42)*s(9),1,s(48)*s(5),(true->[])),arc(s(42)*s(9),2,s(45)*s(10),(true->[])),arc(s(43)*s(8),0,s(47)*s(9),(true->[])),arc(s(43)*s(8),1,s(48)*s(5),(true->[])),arc(s(43)*s(8),2,s(48)*s(8),(true->[])),arc(s(44)*s(7),0,s(48)*s(5),(true->[])),arc(s(44)*s(7),1,s(48)*s(5),(true->[])),arc(s(44)*s(7),2,s(48)*s(8),(true->[])),arc(s(48)*s(6),0,s(48)*s(1),(true->[])),arc(s(48)*s(6),1,s(48)*s(1),(true->[])),arc(s(48)*s(6),2,s(48)*s(8),(true->[])),arc(s(26)*s(11),0,s(33)*s(11),(true->[])),arc(s(26)*s(11),1,s(35)*s(11),(true->[])),arc(s(26)*s(11),2,s(31)*s(11),(true->[])),arc(s(29)*s(11),0,s(35)*s(11),(true->[])),arc(s(29)*s(11),1,s(35)*s(11),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(11),0,s(35)*s(11),(true->[])),arc(s(30)*s(11),1,s(35)*s(11),(true->[])),arc(s(30)*s(11),2,s(34)*s(11),(true->[])),arc(s(27)*s(11),0,s(35)*s(11),(true->[])),arc(s(27)*s(11),1,s(35)*s(11),(true->[])),arc(s(27)*s(11),2,s(16)*s(11),(true->[])),arc(s(28)*s(11),0,s(35)*s(11),(true->[])),arc(s(28)*s(11),1,s(35)*s(11),(true->[])),arc(s(28)*s(11),2,s(31)*s(11),(true->[])),arc(s(31)*s(11),0,s(37)*s(11),(true->[])),arc(s(31)*s(11),1,s(40)*s(11),(true->[])),arc(s(31)*s(11),2,s(38)*s(11),(true->[])),arc(s(48)*s(5),0,s(48)*s(5),(true->[])),arc(s(48)*s(5),1,s(48)*s(5),(true->[])),arc(s(48)*s(5),2,s(48)*s(7),(true->[])),arc(s(48)*s(7),0,s(48)*s(5),(true->[])),arc(s(48)*s(7),1,s(48)*s(5),(true->[])),arc(s(48)*s(7),2,s(48)*s(8),(true->[])),arc(s(45)*s(10),0,s(48)*s(5),(true->[])),arc(s(45)*s(10),1,s(48)*s(5),(true->[])),arc(s(45)*s(10),2,s(38)*s(11),(true->[])),arc(s(47)*s(9),0,s(48)*s(5),(true->[])),arc(s(47)*s(9),1,s(48)*s(5),(true->[])),arc(s(47)*s(9),2,s(46)*s(10),(true->[])),arc(s(48)*s(8),0,s(48)*s(9),(true->[])),arc(s(48)*s(8),1,s(48)*s(5),(true->[])),arc(s(48)*s(8),2,s(48)*s(8),(true->[])),arc(s(33)*s(11),0,s(40)*s(11),(true->[])),arc(s(33)*s(11),1,s(40)*s(11),(true->[])),arc(s(33)*s(11),2,s(36)*s(11),(true->[])),arc(s(35)*s(11),0,s(40)*s(11),(true->[])),arc(s(35)*s(11),1,s(40)*s(11),(true->[])),arc(s(35)*s(11),2,s(39)*s(11),(true->[])),arc(s(32)*s(11),0,s(40)*s(11),(true->[])),arc(s(32)*s(11),1,s(40)*s(11),(true->[])),arc(s(32)*s(11),2,s(21)*s(11),(true->[])),arc(s(34)*s(11),0,s(40)*s(11),(true->[])),arc(s(34)*s(11),1,s(40)*s(11),(true->[])),arc(s(34)*s(11),2,s(38)*s(11),(true->[])),arc(s(37)*s(11),0,s(44)*s(11),(true->[])),arc(s(37)*s(11),1,s(44)*s(11),(true->[])),arc(s(37)*s(11),2,s(41)*s(11),(true->[])),arc(s(38)*s(11),0,s(42)*s(11),(true->[])),arc(s(38)*s(11),1,s(44)*s(11),(true->[])),arc(s(38)*s(11),2,s(43)*s(11),(true->[])),arc(s(40)*s(11),0,s(44)*s(11),(true->[])),arc(s(40)*s(11),1,s(44)*s(11),(true->[])),arc(s(40)*s(11),2,s(44)*s(11),(true->[])),arc(s(46)*s(10),0,s(48)*s(5),(true->[])),arc(s(46)*s(10),1,s(48)*s(5),(true->[])),arc(s(46)*s(10),2,s(43)*s(11),(true->[])),arc(s(48)*s(9),0,s(48)*s(5),(true->[])),arc(s(48)*s(9),1,s(48)*s(5),(true->[])),arc(s(48)*s(9),2,s(48)*s(10),(true->[])),arc(s(36)*s(11),0,s(44)*s(11),(true->[])),arc(s(36)*s(11),1,s(44)*s(11),(true->[])),arc(s(36)*s(11),2,s(26)*s(11),(true->[])),arc(s(39)*s(11),0,s(44)*s(11),(true->[])),arc(s(39)*s(11),1,s(44)*s(11),(true->[])),arc(s(39)*s(11),2,s(43)*s(11),(true->[])),arc(s(41)*s(11),0,s(48)*s(11),(true->[])),arc(s(41)*s(11),1,s(48)*s(11),(true->[])),arc(s(41)*s(11),2,s(31)*s(11),(true->[])),arc(s(44)*s(11),0,s(48)*s(11),(true->[])),arc(s(44)*s(11),1,s(48)*s(11),(true->[])),arc(s(44)*s(11),2,s(48)*s(11),(true->[])),arc(s(42)*s(11),0,s(48)*s(11),(true->[])),arc(s(42)*s(11),1,s(48)*s(11),(true->[])),arc(s(42)*s(11),2,s(45)*s(11),(true->[])),arc(s(43)*s(11),0,s(47)*s(11),(true->[])),arc(s(43)*s(11),1,s(48)*s(11),(true->[])),arc(s(43)*s(11),2,s(48)*s(11),(true->[])),arc(s(48)*s(10),0,s(48)*s(5),(true->[])),arc(s(48)*s(10),1,s(48)*s(5),(true->[])),arc(s(48)*s(10),2,s(48)*s(11),(true->[])),arc(s(48)*s(11),0,s(48)*s(11),(true->[])),arc(s(48)*s(11),1,s(48)*s(11),(true->[])),arc(s(48)*s(11),2,s(48)*s(11),(true->[])),arc(s(45)*s(11),0,s(48)*s(11),(true->[])),arc(s(45)*s(11),1,s(48)*s(11),(true->[])),arc(s(45)*s(11),2,s(38)*s(11),(true->[])),arc(s(47)*s(11),0,s(48)*s(11),(true->[])),arc(s(47)*s(11),1,s(48)*s(11),(true->[])),arc(s(47)*s(11),2,s(46)*s(11),(true->[])),arc(s(46)*s(11),0,s(48)*s(11),(true->[])),arc(s(46)*s(11),1,s(48)*s(11),(true->[])),arc(s(46)*s(11),2,s(43)*s(11),(true->[]))],[],[],[])).
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ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(21)),sink(s(46)*s(21)),sink(s(47)*s(21)),sink(s(48)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(6),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(6),0,s(30)*s(1),(true->[])),arc(s(22)*s(6),1,s(30)*s(1),(true->[])),arc(s(22)*s(6),2,s(11)*s(8),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(11),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(3),0,s(33)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(6),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(34)*s(2),(true->[])),arc(s(27)*s(6),0,s(35)*s(1),(true->[])),arc(s(27)*s(6),1,s(35)*s(1),(true->[])),arc(s(27)*s(6),2,s(16)*s(8),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(8),0,s(19)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(11),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(11),0,s(20)*s(5),(true->[])),arc(s(12)*s(11),1,s(20)*s(5),(true->[])),arc(s(12)*s(11),2,s(4)*s(13),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(31)*s(3),0,s(37)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(33)*s(4),0,s(40)*s(1),(true->[])),arc(s(33)*s(4),1,s(40)*s(1),(true->[])),arc(s(33)*s(4),2,s(36)*s(6),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(39)*s(2),(true->[])),arc(s(32)*s(6),0,s(40)*s(1),(true->[])),arc(s(32)*s(6),1,s(40)*s(1),(true->[])),arc(s(32)*s(6),2,s(21)*s(8),(true->[])),arc(s(34)*s(2),0,s(40)*s(1),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(38)*s(3),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(21)*s(8),(true->[])),arc(s(19)*s(9),0,s(25)*s(5),(true->[])),arc(s(19)*s(9),1,s(25)*s(5),(true->[])),arc(s(19)*s(9),2,s(22)*s(11),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(23)*s(7),(true->[])),arc(s(17)*s(11),0,s(25)*s(5),(true->[])),arc(s(17)*s(11),1,s(25)*s(5),(true->[])),arc(s(17)*s(11),2,s(7)*s(13),(true->[])),arc(s(18)*s(7),0,s(25)*s(5),(true->[])),arc(s(18)*s(7),1,s(25)*s(5),(true->[])),arc(s(18)*s(7),2,s(21)*s(8),(true->[])),arc(s(4)*s(13),0,s(9)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(37)*s(4),0,s(44)*s(1),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(41)*s(6),(true->[])),arc(s(38)*s(3),0,s(42)*s(4),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(43)*s(3),(true->[])),arc(s(40)*s(1),0,s(44)*s(1),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(2),(true->[])),arc(s(36)*s(6),0,s(44)*s(1),(true->[])),arc(s(36)*s(6),1,s(44)*s(1),(true->[])),arc(s(36)*s(6),2,s(26)*s(8),(true->[])),arc(s(39)*s(2),0,s(44)*s(1),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(43)*s(3),(true->[])),arc(s(21)*s(8),0,s(29)*s(9),(true->[])),arc(s(21)*s(8),1,s(30)*s(5),(true->[])),arc(s(21)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(9),0,s(30)*s(5),(true->[])),arc(s(24)*s(9),1,s(30)*s(5),(true->[])),arc(s(24)*s(9),2,s(27)*s(11),(true->[])),arc(s(25)*s(5),0,s(30)*s(5),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(28)*s(7),(true->[])),arc(s(22)*s(11),0,s(30)*s(5),(true->[])),arc(s(22)*s(11),1,s(30)*s(5),(true->[])),arc(s(22)*s(11),2,s(11)*s(13),(true->[])),arc(s(23)*s(7),0,s(30)*s(5),(true->[])),arc(s(23)*s(7),1,s(30)*s(5),(true->[])),arc(s(23)*s(7),2,s(26)*s(8),(true->[])),arc(s(7)*s(13),0,s(14)*s(14),(true->[])),arc(s(7)*s(13),1,s(15)*s(10),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(14),0,s(15)*s(10),(true->[])),arc(s(9)*s(14),1,s(15)*s(10),(true->[])),arc(s(9)*s(14),2,s(12)*s(16),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(13)*s(12),(true->[])),arc(s(41)*s(6),0,s(48)*s(1),(true->[])),arc(s(41)*s(6),1,s(48)*s(1),(true->[])),arc(s(41)*s(6),2,s(31)*s(8),(true->[])),arc(s(44)*s(1),0,s(48)*s(1),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(2),(true->[])),arc(s(42)*s(4),0,s(48)*s(1),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(45)*s(6),(true->[])),arc(s(43)*s(3),0,s(47)*s(4),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(48)*s(3),(true->[])),arc(s(44)*s(2),0,s(48)*s(1),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(3),(true->[])),arc(s(26)*s(8),0,s(33)*s(9),(true->[])),arc(s(26)*s(8),1,s(35)*s(5),(true->[])),arc(s(26)*s(8),2,s(31)*s(8),(true->[])),arc(s(29)*s(9),0,s(35)*s(5),(true->[])),arc(s(29)*s(9),1,s(35)*s(5),(true->[])),arc(s(29)*s(9),2,s(32)*s(11),(true->[])),arc(s(30)*s(5),0,s(35)*s(5),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(34)*s(7),(true->[])),arc(s(27)*s(11),0,s(35)*s(5),(true->[])),arc(s(27)*s(11),1,s(35)*s(5),(true->[])),arc(s(27)*s(11),2,s(16)*s(13),(true->[])),arc(s(28)*s(7),0,s(35)*s(5),(true->[])),arc(s(28)*s(7),1,s(35)*s(5),(true->[])),arc(s(28)*s(7),2,s(31)*s(8),(true->[])),arc(s(11)*s(13),0,s(19)*s(14),(true->[])),arc(s(11)*s(13),1,s(20)*s(10),(true->[])),arc(s(11)*s(13),2,s(16)*s(13),(true->[])),arc(s(14)*s(14),0,s(20)*s(10),(true->[])),arc(s(14)*s(14),1,s(20)*s(10),(true->[])),arc(s(14)*s(14),2,s(17)*s(16),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(12),(true->[])),arc(s(12)*s(16),0,s(20)*s(10),(true->[])),arc(s(12)*s(16),1,s(20)*s(10),(true->[])),arc(s(12)*s(16),2,s(4)*s(18),(true->[])),arc(s(13)*s(12),0,s(20)*s(10),(true->[])),arc(s(13)*s(12),1,s(20)*s(10),(true->[])),arc(s(13)*s(12),2,s(16)*s(13),(true->[])),arc(s(31)*s(8),0,s(37)*s(9),(true->[])),arc(s(31)*s(8),1,s(40)*s(5),(true->[])),arc(s(31)*s(8),2,s(38)*s(8),(true->[])),arc(s(48)*s(1),0,s(48)*s(1),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(2),(true->[])),arc(s(48)*s(2),0,s(48)*s(1),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(3),(true->[])),arc(s(45)*s(6),0,s(48)*s(1),(true->[])),arc(s(45)*s(6),1,s(48)*s(1),(true->[])),arc(s(45)*s(6),2,s(38)*s(8),(true->[])),arc(s(47)*s(4),0,s(48)*s(1),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(46)*s(6),(true->[])),arc(s(48)*s(3),0,s(48)*s(4),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(3),(true->[])),arc(s(33)*s(9),0,s(40)*s(5),(true->[])),arc(s(33)*s(9),1,s(40)*s(5),(true->[])),arc(s(33)*s(9),2,s(36)*s(11),(true->[])),arc(s(35)*s(5),0,s(40)*s(5),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(39)*s(7),(true->[])),arc(s(32)*s(11),0,s(40)*s(5),(true->[])),arc(s(32)*s(11),1,s(40)*s(5),(true->[])),arc(s(32)*s(11),2,s(21)*s(13),(true->[])),arc(s(34)*s(7),0,s(40)*s(5),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(38)*s(8),(true->[])),arc(s(16)*s(13),0,s(24)*s(14),(true->[])),arc(s(16)*s(13),1,s(25)*s(10),(true->[])),arc(s(16)*s(13),2,s(21)*s(13),(true->[])),arc(s(19)*s(14),0,s(25)*s(10),(true->[])),arc(s(19)*s(14),1,s(25)*s(10),(true->[])),arc(s(19)*s(14),2,s(22)*s(16),(true->[])),arc(s(20)*s(10),0,s(25)*s(10),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(23)*s(12),(true->[])),arc(s(17)*s(16),0,s(25)*s(10),(true->[])),arc(s(17)*s(16),1,s(25)*s(10),(true->[])),arc(s(17)*s(16),2,s(7)*s(18),(true->[])),arc(s(18)*s(12),0,s(25)*s(10),(true->[])),arc(s(18)*s(12),1,s(25)*s(10),(true->[])),arc(s(18)*s(12),2,s(21)*s(13),(true->[])),arc(s(4)*s(18),0,s(9)*s(19),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(18),(true->[])),arc(s(37)*s(9),0,s(44)*s(5),(true->[])),arc(s(37)*s(9),1,s(44)*s(5),(true->[])),arc(s(37)*s(9),2,s(41)*s(11),(true->[])),arc(s(38)*s(8),0,s(42)*s(9),(true->[])),arc(s(38)*s(8),1,s(44)*s(5),(true->[])),arc(s(38)*s(8),2,s(43)*s(8),(true->[])),arc(s(40)*s(5),0,s(44)*s(5),(true->[])),arc(s(40)*s(5),1,s(44)*s(5),(true->[])),arc(s(40)*s(5),2,s(44)*s(7),(true->[])),arc(s(46)*s(6),0,s(48)*s(1),(true->[])),arc(s(46)*s(6),1,s(48)*s(1),(true->[])),arc(s(46)*s(6),2,s(43)*s(8),(true->[])),arc(s(48)*s(4),0,s(48)*s(1),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(6),(true->[])),arc(s(36)*s(11),0,s(44)*s(5),(true->[])),arc(s(36)*s(11),1,s(44)*s(5),(true->[])),arc(s(36)*s(11),2,s(26)*s(13),(true->[])),arc(s(39)*s(7),0,s(44)*s(5),(true->[])),arc(s(39)*s(7),1,s(44)*s(5),(true->[])),arc(s(39)*s(7),2,s(43)*s(8),(true->[])),arc(s(21)*s(13),0,s(29)*s(14),(true->[])),arc(s(21)*s(13),1,s(30)*s(10),(true->[])),arc(s(21)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(14),0,s(30)*s(10),(true->[])),arc(s(24)*s(14),1,s(30)*s(10),(true->[])),arc(s(24)*s(14),2,s(27)*s(16),(true->[])),arc(s(25)*s(10),0,s(30)*s(10),(true->[])),arc(s(25)*s(10),1,s(30)*s(10),(true->[])),arc(s(25)*s(10),2,s(28)*s(12),(true->[])),arc(s(22)*s(16),0,s(30)*s(10),(true->[])),arc(s(22)*s(16),1,s(30)*s(10),(true->[])),arc(s(22)*s(16),2,s(11)*s(18),(true->[])),arc(s(23)*s(12),0,s(30)*s(10),(true->[])),arc(s(23)*s(12),1,s(30)*s(10),(true->[])),arc(s(23)*s(12),2,s(26)*s(13),(true->[])),arc(s(7)*s(18),0,s(14)*s(19),(true->[])),arc(s(7)*s(18),1,s(15)*s(15),(true->[])),arc(s(7)*s(18),2,s(11)*s(18),(true->[])),arc(s(9)*s(19),0,s(15)*s(15),(true->[])),arc(s(9)*s(19),1,s(15)*s(15),(true->[])),arc(s(9)*s(19),2,s(12)*s(20),(true->[])),arc(s(10)*s(15),0,s(15)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(13)*s(17),(true->[])),arc(s(41)*s(11),0,s(48)*s(5),(true->[])),arc(s(41)*s(11),1,s(48)*s(5),(true->[])),arc(s(41)*s(11),2,s(31)*s(13),(true->[])),arc(s(44)*s(5),0,s(48)*s(5),(true->[])),arc(s(44)*s(5),1,s(48)*s(5),(true->[])),arc(s(44)*s(5),2,s(48)*s(7),(true->[])),arc(s(42)*s(9),0,s(48)*s(5),(true->[])),arc(s(42)*s(9),1,s(48)*s(5),(true->[])),arc(s(42)*s(9),2,s(45)*s(11),(true->[])),arc(s(43)*s(8),0,s(47)*s(9),(true->[])),arc(s(43)*s(8),1,s(48)*s(5),(true->[])),arc(s(43)*s(8),2,s(48)*s(8),(true->[])),arc(s(44)*s(7),0,s(48)*s(5),(true->[])),arc(s(44)*s(7),1,s(48)*s(5),(true->[])),arc(s(44)*s(7),2,s(48)*s(8),(true->[])),arc(s(48)*s(6),0,s(48)*s(1),(true->[])),arc(s(48)*s(6),1,s(48)*s(1),(true->[])),arc(s(48)*s(6),2,s(48)*s(8),(true->[])),arc(s(26)*s(13),0,s(33)*s(14),(true->[])),arc(s(26)*s(13),1,s(35)*s(10),(true->[])),arc(s(26)*s(13),2,s(31)*s(13),(true->[])),arc(s(29)*s(14),0,s(35)*s(10),(true->[])),arc(s(29)*s(14),1,s(35)*s(10),(true->[])),arc(s(29)*s(14),2,s(32)*s(16),(true->[])),arc(s(30)*s(10),0,s(35)*s(10),(true->[])),arc(s(30)*s(10),1,s(35)*s(10),(true->[])),arc(s(30)*s(10),2,s(34)*s(12),(true->[])),arc(s(27)*s(16),0,s(35)*s(10),(true->[])),arc(s(27)*s(16),1,s(35)*s(10),(true->[])),arc(s(27)*s(16),2,s(16)*s(18),(true->[])),arc(s(28)*s(12),0,s(35)*s(10),(true->[])),arc(s(28)*s(12),1,s(35)*s(10),(true->[])),arc(s(28)*s(12),2,s(31)*s(13),(true->[])),arc(s(11)*s(18),0,s(19)*s(19),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(16)*s(18),(true->[])),arc(s(14)*s(19),0,s(20)*s(15),(true->[])),arc(s(14)*s(19),1,s(20)*s(15),(true->[])),arc(s(14)*s(19),2,s(17)*s(20),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(18)*s(17),(true->[])),arc(s(12)*s(20),0,s(20)*s(15),(true->[])),arc(s(12)*s(20),1,s(20)*s(15),(true->[])),arc(s(12)*s(20),2,s(4)*s(21),(true->[])),arc(s(13)*s(17),0,s(20)*s(15),(true->[])),arc(s(13)*s(17),1,s(20)*s(15),(true->[])),arc(s(13)*s(17),2,s(16)*s(18),(true->[])),arc(s(31)*s(13),0,s(37)*s(14),(true->[])),arc(s(31)*s(13),1,s(40)*s(10),(true->[])),arc(s(31)*s(13),2,s(38)*s(13),(true->[])),arc(s(48)*s(5),0,s(48)*s(5),(true->[])),arc(s(48)*s(5),1,s(48)*s(5),(true->[])),arc(s(48)*s(5),2,s(48)*s(7),(true->[])),arc(s(48)*s(7),0,s(48)*s(5),(true->[])),arc(s(48)*s(7),1,s(48)*s(5),(true->[])),arc(s(48)*s(7),2,s(48)*s(8),(true->[])),arc(s(45)*s(11),0,s(48)*s(5),(true->[])),arc(s(45)*s(11),1,s(48)*s(5),(true->[])),arc(s(45)*s(11),2,s(38)*s(13),(true->[])),arc(s(47)*s(9),0,s(48)*s(5),(true->[])),arc(s(47)*s(9),1,s(48)*s(5),(true->[])),arc(s(47)*s(9),2,s(46)*s(11),(true->[])),arc(s(48)*s(8),0,s(48)*s(9),(true->[])),arc(s(48)*s(8),1,s(48)*s(5),(true->[])),arc(s(48)*s(8),2,s(48)*s(8),(true->[])),arc(s(33)*s(14),0,s(40)*s(10),(true->[])),arc(s(33)*s(14),1,s(40)*s(10),(true->[])),arc(s(33)*s(14),2,s(36)*s(16),(true->[])),arc(s(35)*s(10),0,s(40)*s(10),(true->[])),arc(s(35)*s(10),1,s(40)*s(10),(true->[])),arc(s(35)*s(10),2,s(39)*s(12),(true->[])),arc(s(32)*s(16),0,s(40)*s(10),(true->[])),arc(s(32)*s(16),1,s(40)*s(10),(true->[])),arc(s(32)*s(16),2,s(21)*s(18),(true->[])),arc(s(34)*s(12),0,s(40)*s(10),(true->[])),arc(s(34)*s(12),1,s(40)*s(10),(true->[])),arc(s(34)*s(12),2,s(38)*s(13),(true->[])),arc(s(16)*s(18),0,s(24)*s(19),(true->[])),arc(s(16)*s(18),1,s(25)*s(15),(true->[])),arc(s(16)*s(18),2,s(21)*s(18),(true->[])),arc(s(19)*s(19),0,s(25)*s(15),(true->[])),arc(s(19)*s(19),1,s(25)*s(15),(true->[])),arc(s(19)*s(19),2,s(22)*s(20),(true->[])),arc(s(20)*s(15),0,s(25)*s(15),(true->[])),arc(s(20)*s(15),1,s(25)*s(15),(true->[])),arc(s(20)*s(15),2,s(23)*s(17),(true->[])),arc(s(17)*s(20),0,s(25)*s(15),(true->[])),arc(s(17)*s(20),1,s(25)*s(15),(true->[])),arc(s(17)*s(20),2,s(7)*s(21),(true->[])),arc(s(18)*s(17),0,s(25)*s(15),(true->[])),arc(s(18)*s(17),1,s(25)*s(15),(true->[])),arc(s(18)*s(17),2,s(21)*s(18),(true->[])),arc(s(4)*s(21),0,s(9)*s(21),(true->[])),arc(s(4)*s(21),1,s(10)*s(21),(true->[])),arc(s(4)*s(21),2,s(7)*s(21),(true->[])),arc(s(37)*s(14),0,s(44)*s(10),(true->[])),arc(s(37)*s(14),1,s(44)*s(10),(true->[])),arc(s(37)*s(14),2,s(41)*s(16),(true->[])),arc(s(38)*s(13),0,s(42)*s(14),(true->[])),arc(s(38)*s(13),1,s(44)*s(10),(true->[])),arc(s(38)*s(13),2,s(43)*s(13),(true->[])),arc(s(40)*s(10),0,s(44)*s(10),(true->[])),arc(s(40)*s(10),1,s(44)*s(10),(true->[])),arc(s(40)*s(10),2,s(44)*s(12),(true->[])),arc(s(46)*s(11),0,s(48)*s(5),(true->[])),arc(s(46)*s(11),1,s(48)*s(5),(true->[])),arc(s(46)*s(11),2,s(43)*s(13),(true->[])),arc(s(48)*s(9),0,s(48)*s(5),(true->[])),arc(s(48)*s(9),1,s(48)*s(5),(true->[])),arc(s(48)*s(9),2,s(48)*s(11),(true->[])),arc(s(36)*s(16),0,s(44)*s(10),(true->[])),arc(s(36)*s(16),1,s(44)*s(10),(true->[])),arc(s(36)*s(16),2,s(26)*s(18),(true->[])),arc(s(39)*s(12),0,s(44)*s(10),(true->[])),arc(s(39)*s(12),1,s(44)*s(10),(true->[])),arc(s(39)*s(12),2,s(43)*s(13),(true->[])),arc(s(21)*s(18),0,s(29)*s(19),(true->[])),arc(s(21)*s(18),1,s(30)*s(15),(true->[])),arc(s(21)*s(18),2,s(26)*s(18),(true->[])),arc(s(24)*s(19),0,s(30)*s(15),(true->[])),arc(s(24)*s(19),1,s(30)*s(15),(true->[])),arc(s(24)*s(19),2,s(27)*s(20),(true->[])),arc(s(25)*s(15),0,s(30)*s(15),(true->[])),arc(s(25)*s(15),1,s(30)*s(15),(true->[])),arc(s(25)*s(15),2,s(28)*s(17),(true->[])),arc(s(22)*s(20),0,s(30)*s(15),(true->[])),arc(s(22)*s(20),1,s(30)*s(15),(true->[])),arc(s(22)*s(20),2,s(11)*s(21),(true->[])),arc(s(23)*s(17),0,s(30)*s(15),(true->[])),arc(s(23)*s(17),1,s(30)*s(15),(true->[])),arc(s(23)*s(17),2,s(26)*s(18),(true->[])),arc(s(7)*s(21),0,s(14)*s(21),(true->[])),arc(s(7)*s(21),1,s(15)*s(21),(true->[])),arc(s(7)*s(21),2,s(11)*s(21),(true->[])),arc(s(9)*s(21),0,s(15)*s(21),(true->[])),arc(s(9)*s(21),1,s(15)*s(21),(true->[])),arc(s(9)*s(21),2,s(12)*s(21),(true->[])),arc(s(10)*s(21),0,s(15)*s(21),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(13)*s(21),(true->[])),arc(s(41)*s(16),0,s(48)*s(10),(true->[])),arc(s(41)*s(16),1,s(48)*s(10),(true->[])),arc(s(41)*s(16),2,s(31)*s(18),(true->[])),arc(s(44)*s(10),0,s(48)*s(10),(true->[])),arc(s(44)*s(10),1,s(48)*s(10),(true->[])),arc(s(44)*s(10),2,s(48)*s(12),(true->[])),arc(s(42)*s(14),0,s(48)*s(10),(true->[])),arc(s(42)*s(14),1,s(48)*s(10),(true->[])),arc(s(42)*s(14),2,s(45)*s(16),(true->[])),arc(s(43)*s(13),0,s(47)*s(14),(true->[])),arc(s(43)*s(13),1,s(48)*s(10),(true->[])),arc(s(43)*s(13),2,s(48)*s(13),(true->[])),arc(s(44)*s(12),0,s(48)*s(10),(true->[])),arc(s(44)*s(12),1,s(48)*s(10),(true->[])),arc(s(44)*s(12),2,s(48)*s(13),(true->[])),arc(s(48)*s(11),0,s(48)*s(5),(true->[])),arc(s(48)*s(11),1,s(48)*s(5),(true->[])),arc(s(48)*s(11),2,s(48)*s(13),(true->[])),arc(s(26)*s(18),0,s(33)*s(19),(true->[])),arc(s(26)*s(18),1,s(35)*s(15),(true->[])),arc(s(26)*s(18),2,s(31)*s(18),(true->[])),arc(s(29)*s(19),0,s(35)*s(15),(true->[])),arc(s(29)*s(19),1,s(35)*s(15),(true->[])),arc(s(29)*s(19),2,s(32)*s(20),(true->[])),arc(s(30)*s(15),0,s(35)*s(15),(true->[])),arc(s(30)*s(15),1,s(35)*s(15),(true->[])),arc(s(30)*s(15),2,s(34)*s(17),(true->[])),arc(s(27)*s(20),0,s(35)*s(15),(true->[])),arc(s(27)*s(20),1,s(35)*s(15),(true->[])),arc(s(27)*s(20),2,s(16)*s(21),(true->[])),arc(s(28)*s(17),0,s(35)*s(15),(true->[])),arc(s(28)*s(17),1,s(35)*s(15),(true->[])),arc(s(28)*s(17),2,s(31)*s(18),(true->[])),arc(s(11)*s(21),0,s(19)*s(21),(true->[])),arc(s(11)*s(21),1,s(20)*s(21),(true->[])),arc(s(11)*s(21),2,s(16)*s(21),(true->[])),arc(s(14)*s(21),0,s(20)*s(21),(true->[])),arc(s(14)*s(21),1,s(20)*s(21),(true->[])),arc(s(14)*s(21),2,s(17)*s(21),(true->[])),arc(s(15)*s(21),0,s(20)*s(21),(true->[])),arc(s(15)*s(21),1,s(20)*s(21),(true->[])),arc(s(15)*s(21),2,s(18)*s(21),(true->[])),arc(s(12)*s(21),0,s(20)*s(21),(true->[])),arc(s(12)*s(21),1,s(20)*s(21),(true->[])),arc(s(12)*s(21),2,s(4)*s(21),(true->[])),arc(s(13)*s(21),0,s(20)*s(21),(true->[])),arc(s(13)*s(21),1,s(20)*s(21),(true->[])),arc(s(13)*s(21),2,s(16)*s(21),(true->[])),arc(s(31)*s(18),0,s(37)*s(19),(true->[])),arc(s(31)*s(18),1,s(40)*s(15),(true->[])),arc(s(31)*s(18),2,s(38)*s(18),(true->[])),arc(s(48)*s(10),0,s(48)*s(10),(true->[])),arc(s(48)*s(10),1,s(48)*s(10),(true->[])),arc(s(48)*s(10),2,s(48)*s(12),(true->[])),arc(s(48)*s(12),0,s(48)*s(10),(true->[])),arc(s(48)*s(12),1,s(48)*s(10),(true->[])),arc(s(48)*s(12),2,s(48)*s(13),(true->[])),arc(s(45)*s(16),0,s(48)*s(10),(true->[])),arc(s(45)*s(16),1,s(48)*s(10),(true->[])),arc(s(45)*s(16),2,s(38)*s(18),(true->[])),arc(s(47)*s(14),0,s(48)*s(10),(true->[])),arc(s(47)*s(14),1,s(48)*s(10),(true->[])),arc(s(47)*s(14),2,s(46)*s(16),(true->[])),arc(s(48)*s(13),0,s(48)*s(14),(true->[])),arc(s(48)*s(13),1,s(48)*s(10),(true->[])),arc(s(48)*s(13),2,s(48)*s(13),(true->[])),arc(s(33)*s(19),0,s(40)*s(15),(true->[])),arc(s(33)*s(19),1,s(40)*s(15),(true->[])),arc(s(33)*s(19),2,s(36)*s(20),(true->[])),arc(s(35)*s(15),0,s(40)*s(15),(true->[])),arc(s(35)*s(15),1,s(40)*s(15),(true->[])),arc(s(35)*s(15),2,s(39)*s(17),(true->[])),arc(s(32)*s(20),0,s(40)*s(15),(true->[])),arc(s(32)*s(20),1,s(40)*s(15),(true->[])),arc(s(32)*s(20),2,s(21)*s(21),(true->[])),arc(s(34)*s(17),0,s(40)*s(15),(true->[])),arc(s(34)*s(17),1,s(40)*s(15),(true->[])),arc(s(34)*s(17),2,s(38)*s(18),(true->[])),arc(s(16)*s(21),0,s(24)*s(21),(true->[])),arc(s(16)*s(21),1,s(25)*s(21),(true->[])),arc(s(16)*s(21),2,s(21)*s(21),(true->[])),arc(s(19)*s(21),0,s(25)*s(21),(true->[])),arc(s(19)*s(21),1,s(25)*s(21),(true->[])),arc(s(19)*s(21),2,s(22)*s(21),(true->[])),arc(s(20)*s(21),0,s(25)*s(21),(true->[])),arc(s(20)*s(21),1,s(25)*s(21),(true->[])),arc(s(20)*s(21),2,s(23)*s(21),(true->[])),arc(s(17)*s(21),0,s(25)*s(21),(true->[])),arc(s(17)*s(21),1,s(25)*s(21),(true->[])),arc(s(17)*s(21),2,s(7)*s(21),(true->[])),arc(s(18)*s(21),0,s(25)*s(21),(true->[])),arc(s(18)*s(21),1,s(25)*s(21),(true->[])),arc(s(18)*s(21),2,s(21)*s(21),(true->[])),arc(s(37)*s(19),0,s(44)*s(15),(true->[])),arc(s(37)*s(19),1,s(44)*s(15),(true->[])),arc(s(37)*s(19),2,s(41)*s(20),(true->[])),arc(s(38)*s(18),0,s(42)*s(19),(true->[])),arc(s(38)*s(18),1,s(44)*s(15),(true->[])),arc(s(38)*s(18),2,s(43)*s(18),(true->[])),arc(s(40)*s(15),0,s(44)*s(15),(true->[])),arc(s(40)*s(15),1,s(44)*s(15),(true->[])),arc(s(40)*s(15),2,s(44)*s(17),(true->[])),arc(s(46)*s(16),0,s(48)*s(10),(true->[])),arc(s(46)*s(16),1,s(48)*s(10),(true->[])),arc(s(46)*s(16),2,s(43)*s(18),(true->[])),arc(s(48)*s(14),0,s(48)*s(10),(true->[])),arc(s(48)*s(14),1,s(48)*s(10),(true->[])),arc(s(48)*s(14),2,s(48)*s(16),(true->[])),arc(s(36)*s(20),0,s(44)*s(15),(true->[])),arc(s(36)*s(20),1,s(44)*s(15),(true->[])),arc(s(36)*s(20),2,s(26)*s(21),(true->[])),arc(s(39)*s(17),0,s(44)*s(15),(true->[])),arc(s(39)*s(17),1,s(44)*s(15),(true->[])),arc(s(39)*s(17),2,s(43)*s(18),(true->[])),arc(s(21)*s(21),0,s(29)*s(21),(true->[])),arc(s(21)*s(21),1,s(30)*s(21),(true->[])),arc(s(21)*s(21),2,s(26)*s(21),(true->[])),arc(s(24)*s(21),0,s(30)*s(21),(true->[])),arc(s(24)*s(21),1,s(30)*s(21),(true->[])),arc(s(24)*s(21),2,s(27)*s(21),(true->[])),arc(s(25)*s(21),0,s(30)*s(21),(true->[])),arc(s(25)*s(21),1,s(30)*s(21),(true->[])),arc(s(25)*s(21),2,s(28)*s(21),(true->[])),arc(s(22)*s(21),0,s(30)*s(21),(true->[])),arc(s(22)*s(21),1,s(30)*s(21),(true->[])),arc(s(22)*s(21),2,s(11)*s(21),(true->[])),arc(s(23)*s(21),0,s(30)*s(21),(true->[])),arc(s(23)*s(21),1,s(30)*s(21),(true->[])),arc(s(23)*s(21),2,s(26)*s(21),(true->[])),arc(s(41)*s(20),0,s(48)*s(15),(true->[])),arc(s(41)*s(20),1,s(48)*s(15),(true->[])),arc(s(41)*s(20),2,s(31)*s(21),(true->[])),arc(s(44)*s(15),0,s(48)*s(15),(true->[])),arc(s(44)*s(15),1,s(48)*s(15),(true->[])),arc(s(44)*s(15),2,s(48)*s(17),(true->[])),arc(s(42)*s(19),0,s(48)*s(15),(true->[])),arc(s(42)*s(19),1,s(48)*s(15),(true->[])),arc(s(42)*s(19),2,s(45)*s(20),(true->[])),arc(s(43)*s(18),0,s(47)*s(19),(true->[])),arc(s(43)*s(18),1,s(48)*s(15),(true->[])),arc(s(43)*s(18),2,s(48)*s(18),(true->[])),arc(s(44)*s(17),0,s(48)*s(15),(true->[])),arc(s(44)*s(17),1,s(48)*s(15),(true->[])),arc(s(44)*s(17),2,s(48)*s(18),(true->[])),arc(s(48)*s(16),0,s(48)*s(10),(true->[])),arc(s(48)*s(16),1,s(48)*s(10),(true->[])),arc(s(48)*s(16),2,s(48)*s(18),(true->[])),arc(s(26)*s(21),0,s(33)*s(21),(true->[])),arc(s(26)*s(21),1,s(35)*s(21),(true->[])),arc(s(26)*s(21),2,s(31)*s(21),(true->[])),arc(s(29)*s(21),0,s(35)*s(21),(true->[])),arc(s(29)*s(21),1,s(35)*s(21),(true->[])),arc(s(29)*s(21),2,s(32)*s(21),(true->[])),arc(s(30)*s(21),0,s(35)*s(21),(true->[])),arc(s(30)*s(21),1,s(35)*s(21),(true->[])),arc(s(30)*s(21),2,s(34)*s(21),(true->[])),arc(s(27)*s(21),0,s(35)*s(21),(true->[])),arc(s(27)*s(21),1,s(35)*s(21),(true->[])),arc(s(27)*s(21),2,s(16)*s(21),(true->[])),arc(s(28)*s(21),0,s(35)*s(21),(true->[])),arc(s(28)*s(21),1,s(35)*s(21),(true->[])),arc(s(28)*s(21),2,s(31)*s(21),(true->[])),arc(s(31)*s(21),0,s(37)*s(21),(true->[])),arc(s(31)*s(21),1,s(40)*s(21),(true->[])),arc(s(31)*s(21),2,s(38)*s(21),(true->[])),arc(s(48)*s(15),0,s(48)*s(15),(true->[])),arc(s(48)*s(15),1,s(48)*s(15),(true->[])),arc(s(48)*s(15),2,s(48)*s(17),(true->[])),arc(s(48)*s(17),0,s(48)*s(15),(true->[])),arc(s(48)*s(17),1,s(48)*s(15),(true->[])),arc(s(48)*s(17),2,s(48)*s(18),(true->[])),arc(s(45)*s(20),0,s(48)*s(15),(true->[])),arc(s(45)*s(20),1,s(48)*s(15),(true->[])),arc(s(45)*s(20),2,s(38)*s(21),(true->[])),arc(s(47)*s(19),0,s(48)*s(15),(true->[])),arc(s(47)*s(19),1,s(48)*s(15),(true->[])),arc(s(47)*s(19),2,s(46)*s(20),(true->[])),arc(s(48)*s(18),0,s(48)*s(19),(true->[])),arc(s(48)*s(18),1,s(48)*s(15),(true->[])),arc(s(48)*s(18),2,s(48)*s(18),(true->[])),arc(s(33)*s(21),0,s(40)*s(21),(true->[])),arc(s(33)*s(21),1,s(40)*s(21),(true->[])),arc(s(33)*s(21),2,s(36)*s(21),(true->[])),arc(s(35)*s(21),0,s(40)*s(21),(true->[])),arc(s(35)*s(21),1,s(40)*s(21),(true->[])),arc(s(35)*s(21),2,s(39)*s(21),(true->[])),arc(s(32)*s(21),0,s(40)*s(21),(true->[])),arc(s(32)*s(21),1,s(40)*s(21),(true->[])),arc(s(32)*s(21),2,s(21)*s(21),(true->[])),arc(s(34)*s(21),0,s(40)*s(21),(true->[])),arc(s(34)*s(21),1,s(40)*s(21),(true->[])),arc(s(34)*s(21),2,s(38)*s(21),(true->[])),arc(s(37)*s(21),0,s(44)*s(21),(true->[])),arc(s(37)*s(21),1,s(44)*s(21),(true->[])),arc(s(37)*s(21),2,s(41)*s(21),(true->[])),arc(s(38)*s(21),0,s(42)*s(21),(true->[])),arc(s(38)*s(21),1,s(44)*s(21),(true->[])),arc(s(38)*s(21),2,s(43)*s(21),(true->[])),arc(s(40)*s(21),0,s(44)*s(21),(true->[])),arc(s(40)*s(21),1,s(44)*s(21),(true->[])),arc(s(40)*s(21),2,s(44)*s(21),(true->[])),arc(s(46)*s(20),0,s(48)*s(15),(true->[])),arc(s(46)*s(20),1,s(48)*s(15),(true->[])),arc(s(46)*s(20),2,s(43)*s(21),(true->[])),arc(s(48)*s(19),0,s(48)*s(15),(true->[])),arc(s(48)*s(19),1,s(48)*s(15),(true->[])),arc(s(48)*s(19),2,s(48)*s(20),(true->[])),arc(s(36)*s(21),0,s(44)*s(21),(true->[])),arc(s(36)*s(21),1,s(44)*s(21),(true->[])),arc(s(36)*s(21),2,s(26)*s(21),(true->[])),arc(s(39)*s(21),0,s(44)*s(21),(true->[])),arc(s(39)*s(21),1,s(44)*s(21),(true->[])),arc(s(39)*s(21),2,s(43)*s(21),(true->[])),arc(s(41)*s(21),0,s(48)*s(21),(true->[])),arc(s(41)*s(21),1,s(48)*s(21),(true->[])),arc(s(41)*s(21),2,s(31)*s(21),(true->[])),arc(s(44)*s(21),0,s(48)*s(21),(true->[])),arc(s(44)*s(21),1,s(48)*s(21),(true->[])),arc(s(44)*s(21),2,s(48)*s(21),(true->[])),arc(s(42)*s(21),0,s(48)*s(21),(true->[])),arc(s(42)*s(21),1,s(48)*s(21),(true->[])),arc(s(42)*s(21),2,s(45)*s(21),(true->[])),arc(s(43)*s(21),0,s(47)*s(21),(true->[])),arc(s(43)*s(21),1,s(48)*s(21),(true->[])),arc(s(43)*s(21),2,s(48)*s(21),(true->[])),arc(s(48)*s(20),0,s(48)*s(15),(true->[])),arc(s(48)*s(20),1,s(48)*s(15),(true->[])),arc(s(48)*s(20),2,s(48)*s(21),(true->[])),arc(s(48)*s(21),0,s(48)*s(21),(true->[])),arc(s(48)*s(21),1,s(48)*s(21),(true->[])),arc(s(48)*s(21),2,s(48)*s(21),(true->[])),arc(s(45)*s(21),0,s(48)*s(21),(true->[])),arc(s(45)*s(21),1,s(48)*s(21),(true->[])),arc(s(45)*s(21),2,s(38)*s(21),(true->[])),arc(s(47)*s(21),0,s(48)*s(21),(true->[])),arc(s(47)*s(21),1,s(48)*s(21),(true->[])),arc(s(47)*s(21),2,s(46)*s(21),(true->[])),arc(s(46)*s(21),0,s(48)*s(21),(true->[])),arc(s(46)*s(21),1,s(48)*s(21),(true->[])),arc(s(46)*s(21),2,s(43)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(26)),sink(s(46)*s(26)),sink(s(47)*s(26)),sink(s(48)*s(26))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(6),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(6),0,s(30)*s(1),(true->[])),arc(s(22)*s(6),1,s(30)*s(1),(true->[])),arc(s(22)*s(6),2,s(11)*s(8),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(11),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(3),0,s(33)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(6),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(34)*s(2),(true->[])),arc(s(27)*s(6),0,s(35)*s(1),(true->[])),arc(s(27)*s(6),1,s(35)*s(1),(true->[])),arc(s(27)*s(6),2,s(16)*s(8),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(8),0,s(19)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(11),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(11),0,s(20)*s(5),(true->[])),arc(s(12)*s(11),1,s(20)*s(5),(true->[])),arc(s(12)*s(11),2,s(4)*s(13),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(31)*s(3),0,s(37)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(33)*s(4),0,s(40)*s(1),(true->[])),arc(s(33)*s(4),1,s(40)*s(1),(true->[])),arc(s(33)*s(4),2,s(36)*s(6),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(39)*s(2),(true->[])),arc(s(32)*s(6),0,s(40)*s(1),(true->[])),arc(s(32)*s(6),1,s(40)*s(1),(true->[])),arc(s(32)*s(6),2,s(21)*s(8),(true->[])),arc(s(34)*s(2),0,s(40)*s(1),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(38)*s(3),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(21)*s(8),(true->[])),arc(s(19)*s(9),0,s(25)*s(5),(true->[])),arc(s(19)*s(9),1,s(25)*s(5),(true->[])),arc(s(19)*s(9),2,s(22)*s(11),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(23)*s(7),(true->[])),arc(s(17)*s(11),0,s(25)*s(5),(true->[])),arc(s(17)*s(11),1,s(25)*s(5),(true->[])),arc(s(17)*s(11),2,s(7)*s(13),(true->[])),arc(s(18)*s(7),0,s(25)*s(5),(true->[])),arc(s(18)*s(7),1,s(25)*s(5),(true->[])),arc(s(18)*s(7),2,s(21)*s(8),(true->[])),arc(s(4)*s(13),0,s(9)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(37)*s(4),0,s(44)*s(1),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(41)*s(6),(true->[])),arc(s(38)*s(3),0,s(42)*s(4),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(43)*s(3),(true->[])),arc(s(40)*s(1),0,s(44)*s(1),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(2),(true->[])),arc(s(36)*s(6),0,s(44)*s(1),(true->[])),arc(s(36)*s(6),1,s(44)*s(1),(true->[])),arc(s(36)*s(6),2,s(26)*s(8),(true->[])),arc(s(39)*s(2),0,s(44)*s(1),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(43)*s(3),(true->[])),arc(s(21)*s(8),0,s(29)*s(9),(true->[])),arc(s(21)*s(8),1,s(30)*s(5),(true->[])),arc(s(21)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(9),0,s(30)*s(5),(true->[])),arc(s(24)*s(9),1,s(30)*s(5),(true->[])),arc(s(24)*s(9),2,s(27)*s(11),(true->[])),arc(s(25)*s(5),0,s(30)*s(5),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(28)*s(7),(true->[])),arc(s(22)*s(11),0,s(30)*s(5),(true->[])),arc(s(22)*s(11),1,s(30)*s(5),(true->[])),arc(s(22)*s(11),2,s(11)*s(13),(true->[])),arc(s(23)*s(7),0,s(30)*s(5),(true->[])),arc(s(23)*s(7),1,s(30)*s(5),(true->[])),arc(s(23)*s(7),2,s(26)*s(8),(true->[])),arc(s(7)*s(13),0,s(14)*s(14),(true->[])),arc(s(7)*s(13),1,s(15)*s(10),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(14),0,s(15)*s(10),(true->[])),arc(s(9)*s(14),1,s(15)*s(10),(true->[])),arc(s(9)*s(14),2,s(12)*s(16),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(13)*s(12),(true->[])),arc(s(41)*s(6),0,s(48)*s(1),(true->[])),arc(s(41)*s(6),1,s(48)*s(1),(true->[])),arc(s(41)*s(6),2,s(31)*s(8),(true->[])),arc(s(44)*s(1),0,s(48)*s(1),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(2),(true->[])),arc(s(42)*s(4),0,s(48)*s(1),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(45)*s(6),(true->[])),arc(s(43)*s(3),0,s(47)*s(4),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(48)*s(3),(true->[])),arc(s(44)*s(2),0,s(48)*s(1),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(3),(true->[])),arc(s(26)*s(8),0,s(33)*s(9),(true->[])),arc(s(26)*s(8),1,s(35)*s(5),(true->[])),arc(s(26)*s(8),2,s(31)*s(8),(true->[])),arc(s(29)*s(9),0,s(35)*s(5),(true->[])),arc(s(29)*s(9),1,s(35)*s(5),(true->[])),arc(s(29)*s(9),2,s(32)*s(11),(true->[])),arc(s(30)*s(5),0,s(35)*s(5),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(34)*s(7),(true->[])),arc(s(27)*s(11),0,s(35)*s(5),(true->[])),arc(s(27)*s(11),1,s(35)*s(5),(true->[])),arc(s(27)*s(11),2,s(16)*s(13),(true->[])),arc(s(28)*s(7),0,s(35)*s(5),(true->[])),arc(s(28)*s(7),1,s(35)*s(5),(true->[])),arc(s(28)*s(7),2,s(31)*s(8),(true->[])),arc(s(11)*s(13),0,s(19)*s(14),(true->[])),arc(s(11)*s(13),1,s(20)*s(10),(true->[])),arc(s(11)*s(13),2,s(16)*s(13),(true->[])),arc(s(14)*s(14),0,s(20)*s(10),(true->[])),arc(s(14)*s(14),1,s(20)*s(10),(true->[])),arc(s(14)*s(14),2,s(17)*s(16),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(12),(true->[])),arc(s(12)*s(16),0,s(20)*s(10),(true->[])),arc(s(12)*s(16),1,s(20)*s(10),(true->[])),arc(s(12)*s(16),2,s(4)*s(18),(true->[])),arc(s(13)*s(12),0,s(20)*s(10),(true->[])),arc(s(13)*s(12),1,s(20)*s(10),(true->[])),arc(s(13)*s(12),2,s(16)*s(13),(true->[])),arc(s(31)*s(8),0,s(37)*s(9),(true->[])),arc(s(31)*s(8),1,s(40)*s(5),(true->[])),arc(s(31)*s(8),2,s(38)*s(8),(true->[])),arc(s(48)*s(1),0,s(48)*s(1),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(2),(true->[])),arc(s(48)*s(2),0,s(48)*s(1),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(3),(true->[])),arc(s(45)*s(6),0,s(48)*s(1),(true->[])),arc(s(45)*s(6),1,s(48)*s(1),(true->[])),arc(s(45)*s(6),2,s(38)*s(8),(true->[])),arc(s(47)*s(4),0,s(48)*s(1),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(46)*s(6),(true->[])),arc(s(48)*s(3),0,s(48)*s(4),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(3),(true->[])),arc(s(33)*s(9),0,s(40)*s(5),(true->[])),arc(s(33)*s(9),1,s(40)*s(5),(true->[])),arc(s(33)*s(9),2,s(36)*s(11),(true->[])),arc(s(35)*s(5),0,s(40)*s(5),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(39)*s(7),(true->[])),arc(s(32)*s(11),0,s(40)*s(5),(true->[])),arc(s(32)*s(11),1,s(40)*s(5),(true->[])),arc(s(32)*s(11),2,s(21)*s(13),(true->[])),arc(s(34)*s(7),0,s(40)*s(5),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(38)*s(8),(true->[])),arc(s(16)*s(13),0,s(24)*s(14),(true->[])),arc(s(16)*s(13),1,s(25)*s(10),(true->[])),arc(s(16)*s(13),2,s(21)*s(13),(true->[])),arc(s(19)*s(14),0,s(25)*s(10),(true->[])),arc(s(19)*s(14),1,s(25)*s(10),(true->[])),arc(s(19)*s(14),2,s(22)*s(16),(true->[])),arc(s(20)*s(10),0,s(25)*s(10),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(23)*s(12),(true->[])),arc(s(17)*s(16),0,s(25)*s(10),(true->[])),arc(s(17)*s(16),1,s(25)*s(10),(true->[])),arc(s(17)*s(16),2,s(7)*s(18),(true->[])),arc(s(18)*s(12),0,s(25)*s(10),(true->[])),arc(s(18)*s(12),1,s(25)*s(10),(true->[])),arc(s(18)*s(12),2,s(21)*s(13),(true->[])),arc(s(4)*s(18),0,s(9)*s(19),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(18),(true->[])),arc(s(37)*s(9),0,s(44)*s(5),(true->[])),arc(s(37)*s(9),1,s(44)*s(5),(true->[])),arc(s(37)*s(9),2,s(41)*s(11),(true->[])),arc(s(38)*s(8),0,s(42)*s(9),(true->[])),arc(s(38)*s(8),1,s(44)*s(5),(true->[])),arc(s(38)*s(8),2,s(43)*s(8),(true->[])),arc(s(40)*s(5),0,s(44)*s(5),(true->[])),arc(s(40)*s(5),1,s(44)*s(5),(true->[])),arc(s(40)*s(5),2,s(44)*s(7),(true->[])),arc(s(46)*s(6),0,s(48)*s(1),(true->[])),arc(s(46)*s(6),1,s(48)*s(1),(true->[])),arc(s(46)*s(6),2,s(43)*s(8),(true->[])),arc(s(48)*s(4),0,s(48)*s(1),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(6),(true->[])),arc(s(36)*s(11),0,s(44)*s(5),(true->[])),arc(s(36)*s(11),1,s(44)*s(5),(true->[])),arc(s(36)*s(11),2,s(26)*s(13),(true->[])),arc(s(39)*s(7),0,s(44)*s(5),(true->[])),arc(s(39)*s(7),1,s(44)*s(5),(true->[])),arc(s(39)*s(7),2,s(43)*s(8),(true->[])),arc(s(21)*s(13),0,s(29)*s(14),(true->[])),arc(s(21)*s(13),1,s(30)*s(10),(true->[])),arc(s(21)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(14),0,s(30)*s(10),(true->[])),arc(s(24)*s(14),1,s(30)*s(10),(true->[])),arc(s(24)*s(14),2,s(27)*s(16),(true->[])),arc(s(25)*s(10),0,s(30)*s(10),(true->[])),arc(s(25)*s(10),1,s(30)*s(10),(true->[])),arc(s(25)*s(10),2,s(28)*s(12),(true->[])),arc(s(22)*s(16),0,s(30)*s(10),(true->[])),arc(s(22)*s(16),1,s(30)*s(10),(true->[])),arc(s(22)*s(16),2,s(11)*s(18),(true->[])),arc(s(23)*s(12),0,s(30)*s(10),(true->[])),arc(s(23)*s(12),1,s(30)*s(10),(true->[])),arc(s(23)*s(12),2,s(26)*s(13),(true->[])),arc(s(7)*s(18),0,s(14)*s(19),(true->[])),arc(s(7)*s(18),1,s(15)*s(15),(true->[])),arc(s(7)*s(18),2,s(11)*s(18),(true->[])),arc(s(9)*s(19),0,s(15)*s(15),(true->[])),arc(s(9)*s(19),1,s(15)*s(15),(true->[])),arc(s(9)*s(19),2,s(12)*s(21),(true->[])),arc(s(10)*s(15),0,s(15)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(13)*s(17),(true->[])),arc(s(41)*s(11),0,s(48)*s(5),(true->[])),arc(s(41)*s(11),1,s(48)*s(5),(true->[])),arc(s(41)*s(11),2,s(31)*s(13),(true->[])),arc(s(44)*s(5),0,s(48)*s(5),(true->[])),arc(s(44)*s(5),1,s(48)*s(5),(true->[])),arc(s(44)*s(5),2,s(48)*s(7),(true->[])),arc(s(42)*s(9),0,s(48)*s(5),(true->[])),arc(s(42)*s(9),1,s(48)*s(5),(true->[])),arc(s(42)*s(9),2,s(45)*s(11),(true->[])),arc(s(43)*s(8),0,s(47)*s(9),(true->[])),arc(s(43)*s(8),1,s(48)*s(5),(true->[])),arc(s(43)*s(8),2,s(48)*s(8),(true->[])),arc(s(44)*s(7),0,s(48)*s(5),(true->[])),arc(s(44)*s(7),1,s(48)*s(5),(true->[])),arc(s(44)*s(7),2,s(48)*s(8),(true->[])),arc(s(48)*s(6),0,s(48)*s(1),(true->[])),arc(s(48)*s(6),1,s(48)*s(1),(true->[])),arc(s(48)*s(6),2,s(48)*s(8),(true->[])),arc(s(26)*s(13),0,s(33)*s(14),(true->[])),arc(s(26)*s(13),1,s(35)*s(10),(true->[])),arc(s(26)*s(13),2,s(31)*s(13),(true->[])),arc(s(29)*s(14),0,s(35)*s(10),(true->[])),arc(s(29)*s(14),1,s(35)*s(10),(true->[])),arc(s(29)*s(14),2,s(32)*s(16),(true->[])),arc(s(30)*s(10),0,s(35)*s(10),(true->[])),arc(s(30)*s(10),1,s(35)*s(10),(true->[])),arc(s(30)*s(10),2,s(34)*s(12),(true->[])),arc(s(27)*s(16),0,s(35)*s(10),(true->[])),arc(s(27)*s(16),1,s(35)*s(10),(true->[])),arc(s(27)*s(16),2,s(16)*s(18),(true->[])),arc(s(28)*s(12),0,s(35)*s(10),(true->[])),arc(s(28)*s(12),1,s(35)*s(10),(true->[])),arc(s(28)*s(12),2,s(31)*s(13),(true->[])),arc(s(11)*s(18),0,s(19)*s(19),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(16)*s(18),(true->[])),arc(s(14)*s(19),0,s(20)*s(15),(true->[])),arc(s(14)*s(19),1,s(20)*s(15),(true->[])),arc(s(14)*s(19),2,s(17)*s(21),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(18)*s(17),(true->[])),arc(s(12)*s(21),0,s(20)*s(15),(true->[])),arc(s(12)*s(21),1,s(20)*s(15),(true->[])),arc(s(12)*s(21),2,s(4)*s(23),(true->[])),arc(s(13)*s(17),0,s(20)*s(15),(true->[])),arc(s(13)*s(17),1,s(20)*s(15),(true->[])),arc(s(13)*s(17),2,s(16)*s(18),(true->[])),arc(s(31)*s(13),0,s(37)*s(14),(true->[])),arc(s(31)*s(13),1,s(40)*s(10),(true->[])),arc(s(31)*s(13),2,s(38)*s(13),(true->[])),arc(s(48)*s(5),0,s(48)*s(5),(true->[])),arc(s(48)*s(5),1,s(48)*s(5),(true->[])),arc(s(48)*s(5),2,s(48)*s(7),(true->[])),arc(s(48)*s(7),0,s(48)*s(5),(true->[])),arc(s(48)*s(7),1,s(48)*s(5),(true->[])),arc(s(48)*s(7),2,s(48)*s(8),(true->[])),arc(s(45)*s(11),0,s(48)*s(5),(true->[])),arc(s(45)*s(11),1,s(48)*s(5),(true->[])),arc(s(45)*s(11),2,s(38)*s(13),(true->[])),arc(s(47)*s(9),0,s(48)*s(5),(true->[])),arc(s(47)*s(9),1,s(48)*s(5),(true->[])),arc(s(47)*s(9),2,s(46)*s(11),(true->[])),arc(s(48)*s(8),0,s(48)*s(9),(true->[])),arc(s(48)*s(8),1,s(48)*s(5),(true->[])),arc(s(48)*s(8),2,s(48)*s(8),(true->[])),arc(s(33)*s(14),0,s(40)*s(10),(true->[])),arc(s(33)*s(14),1,s(40)*s(10),(true->[])),arc(s(33)*s(14),2,s(36)*s(16),(true->[])),arc(s(35)*s(10),0,s(40)*s(10),(true->[])),arc(s(35)*s(10),1,s(40)*s(10),(true->[])),arc(s(35)*s(10),2,s(39)*s(12),(true->[])),arc(s(32)*s(16),0,s(40)*s(10),(true->[])),arc(s(32)*s(16),1,s(40)*s(10),(true->[])),arc(s(32)*s(16),2,s(21)*s(18),(true->[])),arc(s(34)*s(12),0,s(40)*s(10),(true->[])),arc(s(34)*s(12),1,s(40)*s(10),(true->[])),arc(s(34)*s(12),2,s(38)*s(13),(true->[])),arc(s(16)*s(18),0,s(24)*s(19),(true->[])),arc(s(16)*s(18),1,s(25)*s(15),(true->[])),arc(s(16)*s(18),2,s(21)*s(18),(true->[])),arc(s(19)*s(19),0,s(25)*s(15),(true->[])),arc(s(19)*s(19),1,s(25)*s(15),(true->[])),arc(s(19)*s(19),2,s(22)*s(21),(true->[])),arc(s(20)*s(15),0,s(25)*s(15),(true->[])),arc(s(20)*s(15),1,s(25)*s(15),(true->[])),arc(s(20)*s(15),2,s(23)*s(17),(true->[])),arc(s(17)*s(21),0,s(25)*s(15),(true->[])),arc(s(17)*s(21),1,s(25)*s(15),(true->[])),arc(s(17)*s(21),2,s(7)*s(23),(true->[])),arc(s(18)*s(17),0,s(25)*s(15),(true->[])),arc(s(18)*s(17),1,s(25)*s(15),(true->[])),arc(s(18)*s(17),2,s(21)*s(18),(true->[])),arc(s(4)*s(23),0,s(9)*s(24),(true->[])),arc(s(4)*s(23),1,s(10)*s(20),(true->[])),arc(s(4)*s(23),2,s(7)*s(23),(true->[])),arc(s(37)*s(14),0,s(44)*s(10),(true->[])),arc(s(37)*s(14),1,s(44)*s(10),(true->[])),arc(s(37)*s(14),2,s(41)*s(16),(true->[])),arc(s(38)*s(13),0,s(42)*s(14),(true->[])),arc(s(38)*s(13),1,s(44)*s(10),(true->[])),arc(s(38)*s(13),2,s(43)*s(13),(true->[])),arc(s(40)*s(10),0,s(44)*s(10),(true->[])),arc(s(40)*s(10),1,s(44)*s(10),(true->[])),arc(s(40)*s(10),2,s(44)*s(12),(true->[])),arc(s(46)*s(11),0,s(48)*s(5),(true->[])),arc(s(46)*s(11),1,s(48)*s(5),(true->[])),arc(s(46)*s(11),2,s(43)*s(13),(true->[])),arc(s(48)*s(9),0,s(48)*s(5),(true->[])),arc(s(48)*s(9),1,s(48)*s(5),(true->[])),arc(s(48)*s(9),2,s(48)*s(11),(true->[])),arc(s(36)*s(16),0,s(44)*s(10),(true->[])),arc(s(36)*s(16),1,s(44)*s(10),(true->[])),arc(s(36)*s(16),2,s(26)*s(18),(true->[])),arc(s(39)*s(12),0,s(44)*s(10),(true->[])),arc(s(39)*s(12),1,s(44)*s(10),(true->[])),arc(s(39)*s(12),2,s(43)*s(13),(true->[])),arc(s(21)*s(18),0,s(29)*s(19),(true->[])),arc(s(21)*s(18),1,s(30)*s(15),(true->[])),arc(s(21)*s(18),2,s(26)*s(18),(true->[])),arc(s(24)*s(19),0,s(30)*s(15),(true->[])),arc(s(24)*s(19),1,s(30)*s(15),(true->[])),arc(s(24)*s(19),2,s(27)*s(21),(true->[])),arc(s(25)*s(15),0,s(30)*s(15),(true->[])),arc(s(25)*s(15),1,s(30)*s(15),(true->[])),arc(s(25)*s(15),2,s(28)*s(17),(true->[])),arc(s(22)*s(21),0,s(30)*s(15),(true->[])),arc(s(22)*s(21),1,s(30)*s(15),(true->[])),arc(s(22)*s(21),2,s(11)*s(23),(true->[])),arc(s(23)*s(17),0,s(30)*s(15),(true->[])),arc(s(23)*s(17),1,s(30)*s(15),(true->[])),arc(s(23)*s(17),2,s(26)*s(18),(true->[])),arc(s(7)*s(23),0,s(14)*s(24),(true->[])),arc(s(7)*s(23),1,s(15)*s(20),(true->[])),arc(s(7)*s(23),2,s(11)*s(23),(true->[])),arc(s(9)*s(24),0,s(15)*s(20),(true->[])),arc(s(9)*s(24),1,s(15)*s(20),(true->[])),arc(s(9)*s(24),2,s(12)*s(25),(true->[])),arc(s(10)*s(20),0,s(15)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(13)*s(22),(true->[])),arc(s(41)*s(16),0,s(48)*s(10),(true->[])),arc(s(41)*s(16),1,s(48)*s(10),(true->[])),arc(s(41)*s(16),2,s(31)*s(18),(true->[])),arc(s(44)*s(10),0,s(48)*s(10),(true->[])),arc(s(44)*s(10),1,s(48)*s(10),(true->[])),arc(s(44)*s(10),2,s(48)*s(12),(true->[])),arc(s(42)*s(14),0,s(48)*s(10),(true->[])),arc(s(42)*s(14),1,s(48)*s(10),(true->[])),arc(s(42)*s(14),2,s(45)*s(16),(true->[])),arc(s(43)*s(13),0,s(47)*s(14),(true->[])),arc(s(43)*s(13),1,s(48)*s(10),(true->[])),arc(s(43)*s(13),2,s(48)*s(13),(true->[])),arc(s(44)*s(12),0,s(48)*s(10),(true->[])),arc(s(44)*s(12),1,s(48)*s(10),(true->[])),arc(s(44)*s(12),2,s(48)*s(13),(true->[])),arc(s(48)*s(11),0,s(48)*s(5),(true->[])),arc(s(48)*s(11),1,s(48)*s(5),(true->[])),arc(s(48)*s(11),2,s(48)*s(13),(true->[])),arc(s(26)*s(18),0,s(33)*s(19),(true->[])),arc(s(26)*s(18),1,s(35)*s(15),(true->[])),arc(s(26)*s(18),2,s(31)*s(18),(true->[])),arc(s(29)*s(19),0,s(35)*s(15),(true->[])),arc(s(29)*s(19),1,s(35)*s(15),(true->[])),arc(s(29)*s(19),2,s(32)*s(21),(true->[])),arc(s(30)*s(15),0,s(35)*s(15),(true->[])),arc(s(30)*s(15),1,s(35)*s(15),(true->[])),arc(s(30)*s(15),2,s(34)*s(17),(true->[])),arc(s(27)*s(21),0,s(35)*s(15),(true->[])),arc(s(27)*s(21),1,s(35)*s(15),(true->[])),arc(s(27)*s(21),2,s(16)*s(23),(true->[])),arc(s(28)*s(17),0,s(35)*s(15),(true->[])),arc(s(28)*s(17),1,s(35)*s(15),(true->[])),arc(s(28)*s(17),2,s(31)*s(18),(true->[])),arc(s(11)*s(23),0,s(19)*s(24),(true->[])),arc(s(11)*s(23),1,s(20)*s(20),(true->[])),arc(s(11)*s(23),2,s(16)*s(23),(true->[])),arc(s(14)*s(24),0,s(20)*s(20),(true->[])),arc(s(14)*s(24),1,s(20)*s(20),(true->[])),arc(s(14)*s(24),2,s(17)*s(25),(true->[])),arc(s(15)*s(20),0,s(20)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(18)*s(22),(true->[])),arc(s(12)*s(25),0,s(20)*s(20),(true->[])),arc(s(12)*s(25),1,s(20)*s(20),(true->[])),arc(s(12)*s(25),2,s(4)*s(26),(true->[])),arc(s(13)*s(22),0,s(20)*s(20),(true->[])),arc(s(13)*s(22),1,s(20)*s(20),(true->[])),arc(s(13)*s(22),2,s(16)*s(23),(true->[])),arc(s(31)*s(18),0,s(37)*s(19),(true->[])),arc(s(31)*s(18),1,s(40)*s(15),(true->[])),arc(s(31)*s(18),2,s(38)*s(18),(true->[])),arc(s(48)*s(10),0,s(48)*s(10),(true->[])),arc(s(48)*s(10),1,s(48)*s(10),(true->[])),arc(s(48)*s(10),2,s(48)*s(12),(true->[])),arc(s(48)*s(12),0,s(48)*s(10),(true->[])),arc(s(48)*s(12),1,s(48)*s(10),(true->[])),arc(s(48)*s(12),2,s(48)*s(13),(true->[])),arc(s(45)*s(16),0,s(48)*s(10),(true->[])),arc(s(45)*s(16),1,s(48)*s(10),(true->[])),arc(s(45)*s(16),2,s(38)*s(18),(true->[])),arc(s(47)*s(14),0,s(48)*s(10),(true->[])),arc(s(47)*s(14),1,s(48)*s(10),(true->[])),arc(s(47)*s(14),2,s(46)*s(16),(true->[])),arc(s(48)*s(13),0,s(48)*s(14),(true->[])),arc(s(48)*s(13),1,s(48)*s(10),(true->[])),arc(s(48)*s(13),2,s(48)*s(13),(true->[])),arc(s(33)*s(19),0,s(40)*s(15),(true->[])),arc(s(33)*s(19),1,s(40)*s(15),(true->[])),arc(s(33)*s(19),2,s(36)*s(21),(true->[])),arc(s(35)*s(15),0,s(40)*s(15),(true->[])),arc(s(35)*s(15),1,s(40)*s(15),(true->[])),arc(s(35)*s(15),2,s(39)*s(17),(true->[])),arc(s(32)*s(21),0,s(40)*s(15),(true->[])),arc(s(32)*s(21),1,s(40)*s(15),(true->[])),arc(s(32)*s(21),2,s(21)*s(23),(true->[])),arc(s(34)*s(17),0,s(40)*s(15),(true->[])),arc(s(34)*s(17),1,s(40)*s(15),(true->[])),arc(s(34)*s(17),2,s(38)*s(18),(true->[])),arc(s(16)*s(23),0,s(24)*s(24),(true->[])),arc(s(16)*s(23),1,s(25)*s(20),(true->[])),arc(s(16)*s(23),2,s(21)*s(23),(true->[])),arc(s(19)*s(24),0,s(25)*s(20),(true->[])),arc(s(19)*s(24),1,s(25)*s(20),(true->[])),arc(s(19)*s(24),2,s(22)*s(25),(true->[])),arc(s(20)*s(20),0,s(25)*s(20),(true->[])),arc(s(20)*s(20),1,s(25)*s(20),(true->[])),arc(s(20)*s(20),2,s(23)*s(22),(true->[])),arc(s(17)*s(25),0,s(25)*s(20),(true->[])),arc(s(17)*s(25),1,s(25)*s(20),(true->[])),arc(s(17)*s(25),2,s(7)*s(26),(true->[])),arc(s(18)*s(22),0,s(25)*s(20),(true->[])),arc(s(18)*s(22),1,s(25)*s(20),(true->[])),arc(s(18)*s(22),2,s(21)*s(23),(true->[])),arc(s(4)*s(26),0,s(9)*s(26),(true->[])),arc(s(4)*s(26),1,s(10)*s(26),(true->[])),arc(s(4)*s(26),2,s(7)*s(26),(true->[])),arc(s(37)*s(19),0,s(44)*s(15),(true->[])),arc(s(37)*s(19),1,s(44)*s(15),(true->[])),arc(s(37)*s(19),2,s(41)*s(21),(true->[])),arc(s(38)*s(18),0,s(42)*s(19),(true->[])),arc(s(38)*s(18),1,s(44)*s(15),(true->[])),arc(s(38)*s(18),2,s(43)*s(18),(true->[])),arc(s(40)*s(15),0,s(44)*s(15),(true->[])),arc(s(40)*s(15),1,s(44)*s(15),(true->[])),arc(s(40)*s(15),2,s(44)*s(17),(true->[])),arc(s(46)*s(16),0,s(48)*s(10),(true->[])),arc(s(46)*s(16),1,s(48)*s(10),(true->[])),arc(s(46)*s(16),2,s(43)*s(18),(true->[])),arc(s(48)*s(14),0,s(48)*s(10),(true->[])),arc(s(48)*s(14),1,s(48)*s(10),(true->[])),arc(s(48)*s(14),2,s(48)*s(16),(true->[])),arc(s(36)*s(21),0,s(44)*s(15),(true->[])),arc(s(36)*s(21),1,s(44)*s(15),(true->[])),arc(s(36)*s(21),2,s(26)*s(23),(true->[])),arc(s(39)*s(17),0,s(44)*s(15),(true->[])),arc(s(39)*s(17),1,s(44)*s(15),(true->[])),arc(s(39)*s(17),2,s(43)*s(18),(true->[])),arc(s(21)*s(23),0,s(29)*s(24),(true->[])),arc(s(21)*s(23),1,s(30)*s(20),(true->[])),arc(s(21)*s(23),2,s(26)*s(23),(true->[])),arc(s(24)*s(24),0,s(30)*s(20),(true->[])),arc(s(24)*s(24),1,s(30)*s(20),(true->[])),arc(s(24)*s(24),2,s(27)*s(25),(true->[])),arc(s(25)*s(20),0,s(30)*s(20),(true->[])),arc(s(25)*s(20),1,s(30)*s(20),(true->[])),arc(s(25)*s(20),2,s(28)*s(22),(true->[])),arc(s(22)*s(25),0,s(30)*s(20),(true->[])),arc(s(22)*s(25),1,s(30)*s(20),(true->[])),arc(s(22)*s(25),2,s(11)*s(26),(true->[])),arc(s(23)*s(22),0,s(30)*s(20),(true->[])),arc(s(23)*s(22),1,s(30)*s(20),(true->[])),arc(s(23)*s(22),2,s(26)*s(23),(true->[])),arc(s(7)*s(26),0,s(14)*s(26),(true->[])),arc(s(7)*s(26),1,s(15)*s(26),(true->[])),arc(s(7)*s(26),2,s(11)*s(26),(true->[])),arc(s(9)*s(26),0,s(15)*s(26),(true->[])),arc(s(9)*s(26),1,s(15)*s(26),(true->[])),arc(s(9)*s(26),2,s(12)*s(26),(true->[])),arc(s(10)*s(26),0,s(15)*s(26),(true->[])),arc(s(10)*s(26),1,s(15)*s(26),(true->[])),arc(s(10)*s(26),2,s(13)*s(26),(true->[])),arc(s(41)*s(21),0,s(48)*s(15),(true->[])),arc(s(41)*s(21),1,s(48)*s(15),(true->[])),arc(s(41)*s(21),2,s(31)*s(23),(true->[])),arc(s(44)*s(15),0,s(48)*s(15),(true->[])),arc(s(44)*s(15),1,s(48)*s(15),(true->[])),arc(s(44)*s(15),2,s(48)*s(17),(true->[])),arc(s(42)*s(19),0,s(48)*s(15),(true->[])),arc(s(42)*s(19),1,s(48)*s(15),(true->[])),arc(s(42)*s(19),2,s(45)*s(21),(true->[])),arc(s(43)*s(18),0,s(47)*s(19),(true->[])),arc(s(43)*s(18),1,s(48)*s(15),(true->[])),arc(s(43)*s(18),2,s(48)*s(18),(true->[])),arc(s(44)*s(17),0,s(48)*s(15),(true->[])),arc(s(44)*s(17),1,s(48)*s(15),(true->[])),arc(s(44)*s(17),2,s(48)*s(18),(true->[])),arc(s(48)*s(16),0,s(48)*s(10),(true->[])),arc(s(48)*s(16),1,s(48)*s(10),(true->[])),arc(s(48)*s(16),2,s(48)*s(18),(true->[])),arc(s(26)*s(23),0,s(33)*s(24),(true->[])),arc(s(26)*s(23),1,s(35)*s(20),(true->[])),arc(s(26)*s(23),2,s(31)*s(23),(true->[])),arc(s(29)*s(24),0,s(35)*s(20),(true->[])),arc(s(29)*s(24),1,s(35)*s(20),(true->[])),arc(s(29)*s(24),2,s(32)*s(25),(true->[])),arc(s(30)*s(20),0,s(35)*s(20),(true->[])),arc(s(30)*s(20),1,s(35)*s(20),(true->[])),arc(s(30)*s(20),2,s(34)*s(22),(true->[])),arc(s(27)*s(25),0,s(35)*s(20),(true->[])),arc(s(27)*s(25),1,s(35)*s(20),(true->[])),arc(s(27)*s(25),2,s(16)*s(26),(true->[])),arc(s(28)*s(22),0,s(35)*s(20),(true->[])),arc(s(28)*s(22),1,s(35)*s(20),(true->[])),arc(s(28)*s(22),2,s(31)*s(23),(true->[])),arc(s(11)*s(26),0,s(19)*s(26),(true->[])),arc(s(11)*s(26),1,s(20)*s(26),(true->[])),arc(s(11)*s(26),2,s(16)*s(26),(true->[])),arc(s(14)*s(26),0,s(20)*s(26),(true->[])),arc(s(14)*s(26),1,s(20)*s(26),(true->[])),arc(s(14)*s(26),2,s(17)*s(26),(true->[])),arc(s(15)*s(26),0,s(20)*s(26),(true->[])),arc(s(15)*s(26),1,s(20)*s(26),(true->[])),arc(s(15)*s(26),2,s(18)*s(26),(true->[])),arc(s(12)*s(26),0,s(20)*s(26),(true->[])),arc(s(12)*s(26),1,s(20)*s(26),(true->[])),arc(s(12)*s(26),2,s(4)*s(26),(true->[])),arc(s(13)*s(26),0,s(20)*s(26),(true->[])),arc(s(13)*s(26),1,s(20)*s(26),(true->[])),arc(s(13)*s(26),2,s(16)*s(26),(true->[])),arc(s(31)*s(23),0,s(37)*s(24),(true->[])),arc(s(31)*s(23),1,s(40)*s(20),(true->[])),arc(s(31)*s(23),2,s(38)*s(23),(true->[])),arc(s(48)*s(15),0,s(48)*s(15),(true->[])),arc(s(48)*s(15),1,s(48)*s(15),(true->[])),arc(s(48)*s(15),2,s(48)*s(17),(true->[])),arc(s(48)*s(17),0,s(48)*s(15),(true->[])),arc(s(48)*s(17),1,s(48)*s(15),(true->[])),arc(s(48)*s(17),2,s(48)*s(18),(true->[])),arc(s(45)*s(21),0,s(48)*s(15),(true->[])),arc(s(45)*s(21),1,s(48)*s(15),(true->[])),arc(s(45)*s(21),2,s(38)*s(23),(true->[])),arc(s(47)*s(19),0,s(48)*s(15),(true->[])),arc(s(47)*s(19),1,s(48)*s(15),(true->[])),arc(s(47)*s(19),2,s(46)*s(21),(true->[])),arc(s(48)*s(18),0,s(48)*s(19),(true->[])),arc(s(48)*s(18),1,s(48)*s(15),(true->[])),arc(s(48)*s(18),2,s(48)*s(18),(true->[])),arc(s(33)*s(24),0,s(40)*s(20),(true->[])),arc(s(33)*s(24),1,s(40)*s(20),(true->[])),arc(s(33)*s(24),2,s(36)*s(25),(true->[])),arc(s(35)*s(20),0,s(40)*s(20),(true->[])),arc(s(35)*s(20),1,s(40)*s(20),(true->[])),arc(s(35)*s(20),2,s(39)*s(22),(true->[])),arc(s(32)*s(25),0,s(40)*s(20),(true->[])),arc(s(32)*s(25),1,s(40)*s(20),(true->[])),arc(s(32)*s(25),2,s(21)*s(26),(true->[])),arc(s(34)*s(22),0,s(40)*s(20),(true->[])),arc(s(34)*s(22),1,s(40)*s(20),(true->[])),arc(s(34)*s(22),2,s(38)*s(23),(true->[])),arc(s(16)*s(26),0,s(24)*s(26),(true->[])),arc(s(16)*s(26),1,s(25)*s(26),(true->[])),arc(s(16)*s(26),2,s(21)*s(26),(true->[])),arc(s(19)*s(26),0,s(25)*s(26),(true->[])),arc(s(19)*s(26),1,s(25)*s(26),(true->[])),arc(s(19)*s(26),2,s(22)*s(26),(true->[])),arc(s(20)*s(26),0,s(25)*s(26),(true->[])),arc(s(20)*s(26),1,s(25)*s(26),(true->[])),arc(s(20)*s(26),2,s(23)*s(26),(true->[])),arc(s(17)*s(26),0,s(25)*s(26),(true->[])),arc(s(17)*s(26),1,s(25)*s(26),(true->[])),arc(s(17)*s(26),2,s(7)*s(26),(true->[])),arc(s(18)*s(26),0,s(25)*s(26),(true->[])),arc(s(18)*s(26),1,s(25)*s(26),(true->[])),arc(s(18)*s(26),2,s(21)*s(26),(true->[])),arc(s(37)*s(24),0,s(44)*s(20),(true->[])),arc(s(37)*s(24),1,s(44)*s(20),(true->[])),arc(s(37)*s(24),2,s(41)*s(25),(true->[])),arc(s(38)*s(23),0,s(42)*s(24),(true->[])),arc(s(38)*s(23),1,s(44)*s(20),(true->[])),arc(s(38)*s(23),2,s(43)*s(23),(true->[])),arc(s(40)*s(20),0,s(44)*s(20),(true->[])),arc(s(40)*s(20),1,s(44)*s(20),(true->[])),arc(s(40)*s(20),2,s(44)*s(22),(true->[])),arc(s(46)*s(21),0,s(48)*s(15),(true->[])),arc(s(46)*s(21),1,s(48)*s(15),(true->[])),arc(s(46)*s(21),2,s(43)*s(23),(true->[])),arc(s(48)*s(19),0,s(48)*s(15),(true->[])),arc(s(48)*s(19),1,s(48)*s(15),(true->[])),arc(s(48)*s(19),2,s(48)*s(21),(true->[])),arc(s(36)*s(25),0,s(44)*s(20),(true->[])),arc(s(36)*s(25),1,s(44)*s(20),(true->[])),arc(s(36)*s(25),2,s(26)*s(26),(true->[])),arc(s(39)*s(22),0,s(44)*s(20),(true->[])),arc(s(39)*s(22),1,s(44)*s(20),(true->[])),arc(s(39)*s(22),2,s(43)*s(23),(true->[])),arc(s(21)*s(26),0,s(29)*s(26),(true->[])),arc(s(21)*s(26),1,s(30)*s(26),(true->[])),arc(s(21)*s(26),2,s(26)*s(26),(true->[])),arc(s(24)*s(26),0,s(30)*s(26),(true->[])),arc(s(24)*s(26),1,s(30)*s(26),(true->[])),arc(s(24)*s(26),2,s(27)*s(26),(true->[])),arc(s(25)*s(26),0,s(30)*s(26),(true->[])),arc(s(25)*s(26),1,s(30)*s(26),(true->[])),arc(s(25)*s(26),2,s(28)*s(26),(true->[])),arc(s(22)*s(26),0,s(30)*s(26),(true->[])),arc(s(22)*s(26),1,s(30)*s(26),(true->[])),arc(s(22)*s(26),2,s(11)*s(26),(true->[])),arc(s(23)*s(26),0,s(30)*s(26),(true->[])),arc(s(23)*s(26),1,s(30)*s(26),(true->[])),arc(s(23)*s(26),2,s(26)*s(26),(true->[])),arc(s(41)*s(25),0,s(48)*s(20),(true->[])),arc(s(41)*s(25),1,s(48)*s(20),(true->[])),arc(s(41)*s(25),2,s(31)*s(26),(true->[])),arc(s(44)*s(20),0,s(48)*s(20),(true->[])),arc(s(44)*s(20),1,s(48)*s(20),(true->[])),arc(s(44)*s(20),2,s(48)*s(22),(true->[])),arc(s(42)*s(24),0,s(48)*s(20),(true->[])),arc(s(42)*s(24),1,s(48)*s(20),(true->[])),arc(s(42)*s(24),2,s(45)*s(25),(true->[])),arc(s(43)*s(23),0,s(47)*s(24),(true->[])),arc(s(43)*s(23),1,s(48)*s(20),(true->[])),arc(s(43)*s(23),2,s(48)*s(23),(true->[])),arc(s(44)*s(22),0,s(48)*s(20),(true->[])),arc(s(44)*s(22),1,s(48)*s(20),(true->[])),arc(s(44)*s(22),2,s(48)*s(23),(true->[])),arc(s(48)*s(21),0,s(48)*s(15),(true->[])),arc(s(48)*s(21),1,s(48)*s(15),(true->[])),arc(s(48)*s(21),2,s(48)*s(23),(true->[])),arc(s(26)*s(26),0,s(33)*s(26),(true->[])),arc(s(26)*s(26),1,s(35)*s(26),(true->[])),arc(s(26)*s(26),2,s(31)*s(26),(true->[])),arc(s(29)*s(26),0,s(35)*s(26),(true->[])),arc(s(29)*s(26),1,s(35)*s(26),(true->[])),arc(s(29)*s(26),2,s(32)*s(26),(true->[])),arc(s(30)*s(26),0,s(35)*s(26),(true->[])),arc(s(30)*s(26),1,s(35)*s(26),(true->[])),arc(s(30)*s(26),2,s(34)*s(26),(true->[])),arc(s(27)*s(26),0,s(35)*s(26),(true->[])),arc(s(27)*s(26),1,s(35)*s(26),(true->[])),arc(s(27)*s(26),2,s(16)*s(26),(true->[])),arc(s(28)*s(26),0,s(35)*s(26),(true->[])),arc(s(28)*s(26),1,s(35)*s(26),(true->[])),arc(s(28)*s(26),2,s(31)*s(26),(true->[])),arc(s(31)*s(26),0,s(37)*s(26),(true->[])),arc(s(31)*s(26),1,s(40)*s(26),(true->[])),arc(s(31)*s(26),2,s(38)*s(26),(true->[])),arc(s(48)*s(20),0,s(48)*s(20),(true->[])),arc(s(48)*s(20),1,s(48)*s(20),(true->[])),arc(s(48)*s(20),2,s(48)*s(22),(true->[])),arc(s(48)*s(22),0,s(48)*s(20),(true->[])),arc(s(48)*s(22),1,s(48)*s(20),(true->[])),arc(s(48)*s(22),2,s(48)*s(23),(true->[])),arc(s(45)*s(25),0,s(48)*s(20),(true->[])),arc(s(45)*s(25),1,s(48)*s(20),(true->[])),arc(s(45)*s(25),2,s(38)*s(26),(true->[])),arc(s(47)*s(24),0,s(48)*s(20),(true->[])),arc(s(47)*s(24),1,s(48)*s(20),(true->[])),arc(s(47)*s(24),2,s(46)*s(25),(true->[])),arc(s(48)*s(23),0,s(48)*s(24),(true->[])),arc(s(48)*s(23),1,s(48)*s(20),(true->[])),arc(s(48)*s(23),2,s(48)*s(23),(true->[])),arc(s(33)*s(26),0,s(40)*s(26),(true->[])),arc(s(33)*s(26),1,s(40)*s(26),(true->[])),arc(s(33)*s(26),2,s(36)*s(26),(true->[])),arc(s(35)*s(26),0,s(40)*s(26),(true->[])),arc(s(35)*s(26),1,s(40)*s(26),(true->[])),arc(s(35)*s(26),2,s(39)*s(26),(true->[])),arc(s(32)*s(26),0,s(40)*s(26),(true->[])),arc(s(32)*s(26),1,s(40)*s(26),(true->[])),arc(s(32)*s(26),2,s(21)*s(26),(true->[])),arc(s(34)*s(26),0,s(40)*s(26),(true->[])),arc(s(34)*s(26),1,s(40)*s(26),(true->[])),arc(s(34)*s(26),2,s(38)*s(26),(true->[])),arc(s(37)*s(26),0,s(44)*s(26),(true->[])),arc(s(37)*s(26),1,s(44)*s(26),(true->[])),arc(s(37)*s(26),2,s(41)*s(26),(true->[])),arc(s(38)*s(26),0,s(42)*s(26),(true->[])),arc(s(38)*s(26),1,s(44)*s(26),(true->[])),arc(s(38)*s(26),2,s(43)*s(26),(true->[])),arc(s(40)*s(26),0,s(44)*s(26),(true->[])),arc(s(40)*s(26),1,s(44)*s(26),(true->[])),arc(s(40)*s(26),2,s(44)*s(26),(true->[])),arc(s(46)*s(25),0,s(48)*s(20),(true->[])),arc(s(46)*s(25),1,s(48)*s(20),(true->[])),arc(s(46)*s(25),2,s(43)*s(26),(true->[])),arc(s(48)*s(24),0,s(48)*s(20),(true->[])),arc(s(48)*s(24),1,s(48)*s(20),(true->[])),arc(s(48)*s(24),2,s(48)*s(25),(true->[])),arc(s(36)*s(26),0,s(44)*s(26),(true->[])),arc(s(36)*s(26),1,s(44)*s(26),(true->[])),arc(s(36)*s(26),2,s(26)*s(26),(true->[])),arc(s(39)*s(26),0,s(44)*s(26),(true->[])),arc(s(39)*s(26),1,s(44)*s(26),(true->[])),arc(s(39)*s(26),2,s(43)*s(26),(true->[])),arc(s(41)*s(26),0,s(48)*s(26),(true->[])),arc(s(41)*s(26),1,s(48)*s(26),(true->[])),arc(s(41)*s(26),2,s(31)*s(26),(true->[])),arc(s(44)*s(26),0,s(48)*s(26),(true->[])),arc(s(44)*s(26),1,s(48)*s(26),(true->[])),arc(s(44)*s(26),2,s(48)*s(26),(true->[])),arc(s(42)*s(26),0,s(48)*s(26),(true->[])),arc(s(42)*s(26),1,s(48)*s(26),(true->[])),arc(s(42)*s(26),2,s(45)*s(26),(true->[])),arc(s(43)*s(26),0,s(47)*s(26),(true->[])),arc(s(43)*s(26),1,s(48)*s(26),(true->[])),arc(s(43)*s(26),2,s(48)*s(26),(true->[])),arc(s(48)*s(25),0,s(48)*s(20),(true->[])),arc(s(48)*s(25),1,s(48)*s(20),(true->[])),arc(s(48)*s(25),2,s(48)*s(26),(true->[])),arc(s(48)*s(26),0,s(48)*s(26),(true->[])),arc(s(48)*s(26),1,s(48)*s(26),(true->[])),arc(s(48)*s(26),2,s(48)*s(26),(true->[])),arc(s(45)*s(26),0,s(48)*s(26),(true->[])),arc(s(45)*s(26),1,s(48)*s(26),(true->[])),arc(s(45)*s(26),2,s(38)*s(26),(true->[])),arc(s(47)*s(26),0,s(48)*s(26),(true->[])),arc(s(47)*s(26),1,s(48)*s(26),(true->[])),arc(s(47)*s(26),2,s(46)*s(26),(true->[])),arc(s(46)*s(26),0,s(48)*s(26),(true->[])),arc(s(46)*s(26),1,s(48)*s(26),(true->[])),arc(s(46)*s(26),2,s(43)*s(26),(true->[]))],[],[],[])).
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ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(60)*s(11)),sink(s(61)*s(11)),sink(s(62)*s(11)),sink(s(63)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(6),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(6),0,s(30)*s(1),(true->[])),arc(s(22)*s(6),1,s(30)*s(1),(true->[])),arc(s(22)*s(6),2,s(11)*s(8),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(10),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(3),0,s(34)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(6),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(6),0,s(35)*s(1),(true->[])),arc(s(27)*s(6),1,s(35)*s(1),(true->[])),arc(s(27)*s(6),2,s(16)*s(8),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(8),0,s(19)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(10),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(10),0,s(20)*s(5),(true->[])),arc(s(12)*s(10),1,s(20)*s(5),(true->[])),arc(s(12)*s(10),2,s(4)*s(11),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(36)*s(3),(true->[])),arc(s(34)*s(4),0,s(40)*s(1),(true->[])),arc(s(34)*s(4),1,s(40)*s(1),(true->[])),arc(s(34)*s(4),2,s(37)*s(6),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(38)*s(2),(true->[])),arc(s(32)*s(6),0,s(40)*s(1),(true->[])),arc(s(32)*s(6),1,s(40)*s(1),(true->[])),arc(s(32)*s(6),2,s(21)*s(8),(true->[])),arc(s(33)*s(2),0,s(40)*s(1),(true->[])),arc(s(33)*s(2),1,s(40)*s(1),(true->[])),arc(s(33)*s(2),2,s(36)*s(3),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(21)*s(8),(true->[])),arc(s(19)*s(9),0,s(25)*s(5),(true->[])),arc(s(19)*s(9),1,s(25)*s(5),(true->[])),arc(s(19)*s(9),2,s(22)*s(10),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(23)*s(7),(true->[])),arc(s(17)*s(10),0,s(25)*s(5),(true->[])),arc(s(17)*s(10),1,s(25)*s(5),(true->[])),arc(s(17)*s(10),2,s(7)*s(11),(true->[])),arc(s(18)*s(7),0,s(25)*s(5),(true->[])),arc(s(18)*s(7),1,s(25)*s(5),(true->[])),arc(s(18)*s(7),2,s(21)*s(8),(true->[])),arc(s(4)*s(11),0,s(9)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(7)*s(11),(true->[])),arc(s(36)*s(3),0,s(44)*s(4),(true->[])),arc(s(36)*s(3),1,s(45)*s(1),(true->[])),arc(s(36)*s(3),2,s(41)*s(3),(true->[])),arc(s(39)*s(4),0,s(45)*s(1),(true->[])),arc(s(39)*s(4),1,s(45)*s(1),(true->[])),arc(s(39)*s(4),2,s(42)*s(6),(true->[])),arc(s(40)*s(1),0,s(45)*s(1),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(43)*s(2),(true->[])),arc(s(37)*s(6),0,s(45)*s(1),(true->[])),arc(s(37)*s(6),1,s(45)*s(1),(true->[])),arc(s(37)*s(6),2,s(26)*s(8),(true->[])),arc(s(38)*s(2),0,s(45)*s(1),(true->[])),arc(s(38)*s(2),1,s(45)*s(1),(true->[])),arc(s(38)*s(2),2,s(41)*s(3),(true->[])),arc(s(21)*s(8),0,s(29)*s(9),(true->[])),arc(s(21)*s(8),1,s(30)*s(5),(true->[])),arc(s(21)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(9),0,s(30)*s(5),(true->[])),arc(s(24)*s(9),1,s(30)*s(5),(true->[])),arc(s(24)*s(9),2,s(27)*s(10),(true->[])),arc(s(25)*s(5),0,s(30)*s(5),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(28)*s(7),(true->[])),arc(s(22)*s(10),0,s(30)*s(5),(true->[])),arc(s(22)*s(10),1,s(30)*s(5),(true->[])),arc(s(22)*s(10),2,s(11)*s(11),(true->[])),arc(s(23)*s(7),0,s(30)*s(5),(true->[])),arc(s(23)*s(7),1,s(30)*s(5),(true->[])),arc(s(23)*s(7),2,s(26)*s(8),(true->[])),arc(s(7)*s(11),0,s(14)*s(11),(true->[])),arc(s(7)*s(11),1,s(15)*s(11),(true->[])),arc(s(7)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(11),0,s(15)*s(11),(true->[])),arc(s(9)*s(11),1,s(15)*s(11),(true->[])),arc(s(9)*s(11),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(15)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(13)*s(11),(true->[])),arc(s(41)*s(3),0,s(48)*s(4),(true->[])),arc(s(41)*s(3),1,s(50)*s(1),(true->[])),arc(s(41)*s(3),2,s(46)*s(3),(true->[])),arc(s(44)*s(4),0,s(50)*s(1),(true->[])),arc(s(44)*s(4),1,s(50)*s(1),(true->[])),arc(s(44)*s(4),2,s(47)*s(6),(true->[])),arc(s(45)*s(1),0,s(50)*s(1),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(49)*s(2),(true->[])),arc(s(42)*s(6),0,s(50)*s(1),(true->[])),arc(s(42)*s(6),1,s(50)*s(1),(true->[])),arc(s(42)*s(6),2,s(31)*s(8),(true->[])),arc(s(43)*s(2),0,s(50)*s(1),(true->[])),arc(s(43)*s(2),1,s(50)*s(1),(true->[])),arc(s(43)*s(2),2,s(46)*s(3),(true->[])),arc(s(26)*s(8),0,s(34)*s(9),(true->[])),arc(s(26)*s(8),1,s(35)*s(5),(true->[])),arc(s(26)*s(8),2,s(31)*s(8),(true->[])),arc(s(29)*s(9),0,s(35)*s(5),(true->[])),arc(s(29)*s(9),1,s(35)*s(5),(true->[])),arc(s(29)*s(9),2,s(32)*s(10),(true->[])),arc(s(30)*s(5),0,s(35)*s(5),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(33)*s(7),(true->[])),arc(s(27)*s(10),0,s(35)*s(5),(true->[])),arc(s(27)*s(10),1,s(35)*s(5),(true->[])),arc(s(27)*s(10),2,s(16)*s(11),(true->[])),arc(s(28)*s(7),0,s(35)*s(5),(true->[])),arc(s(28)*s(7),1,s(35)*s(5),(true->[])),arc(s(28)*s(7),2,s(31)*s(8),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(11),0,s(20)*s(11),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(11),0,s(20)*s(11),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(18)*s(11),(true->[])),arc(s(12)*s(11),0,s(20)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(4)*s(11),(true->[])),arc(s(13)*s(11),0,s(20)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(46)*s(3),0,s(52)*s(4),(true->[])),arc(s(46)*s(3),1,s(55)*s(1),(true->[])),arc(s(46)*s(3),2,s(53)*s(3),(true->[])),arc(s(48)*s(4),0,s(55)*s(1),(true->[])),arc(s(48)*s(4),1,s(55)*s(1),(true->[])),arc(s(48)*s(4),2,s(51)*s(6),(true->[])),arc(s(50)*s(1),0,s(55)*s(1),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(54)*s(2),(true->[])),arc(s(47)*s(6),0,s(55)*s(1),(true->[])),arc(s(47)*s(6),1,s(55)*s(1),(true->[])),arc(s(47)*s(6),2,s(36)*s(8),(true->[])),arc(s(49)*s(2),0,s(55)*s(1),(true->[])),arc(s(49)*s(2),1,s(55)*s(1),(true->[])),arc(s(49)*s(2),2,s(53)*s(3),(true->[])),arc(s(31)*s(8),0,s(39)*s(9),(true->[])),arc(s(31)*s(8),1,s(40)*s(5),(true->[])),arc(s(31)*s(8),2,s(36)*s(8),(true->[])),arc(s(34)*s(9),0,s(40)*s(5),(true->[])),arc(s(34)*s(9),1,s(40)*s(5),(true->[])),arc(s(34)*s(9),2,s(37)*s(10),(true->[])),arc(s(35)*s(5),0,s(40)*s(5),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(38)*s(7),(true->[])),arc(s(32)*s(10),0,s(40)*s(5),(true->[])),arc(s(32)*s(10),1,s(40)*s(5),(true->[])),arc(s(32)*s(10),2,s(21)*s(11),(true->[])),arc(s(33)*s(7),0,s(40)*s(5),(true->[])),arc(s(33)*s(7),1,s(40)*s(5),(true->[])),arc(s(33)*s(7),2,s(36)*s(8),(true->[])),arc(s(16)*s(11),0,s(24)*s(11),(true->[])),arc(s(16)*s(11),1,s(25)*s(11),(true->[])),arc(s(16)*s(11),2,s(21)*s(11),(true->[])),arc(s(19)*s(11),0,s(25)*s(11),(true->[])),arc(s(19)*s(11),1,s(25)*s(11),(true->[])),arc(s(19)*s(11),2,s(22)*s(11),(true->[])),arc(s(20)*s(11),0,s(25)*s(11),(true->[])),arc(s(20)*s(11),1,s(25)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(17)*s(11),0,s(25)*s(11),(true->[])),arc(s(17)*s(11),1,s(25)*s(11),(true->[])),arc(s(17)*s(11),2,s(7)*s(11),(true->[])),arc(s(18)*s(11),0,s(25)*s(11),(true->[])),arc(s(18)*s(11),1,s(25)*s(11),(true->[])),arc(s(18)*s(11),2,s(21)*s(11),(true->[])),arc(s(52)*s(4),0,s(59)*s(1),(true->[])),arc(s(52)*s(4),1,s(59)*s(1),(true->[])),arc(s(52)*s(4),2,s(56)*s(6),(true->[])),arc(s(53)*s(3),0,s(57)*s(4),(true->[])),arc(s(53)*s(3),1,s(59)*s(1),(true->[])),arc(s(53)*s(3),2,s(58)*s(3),(true->[])),arc(s(55)*s(1),0,s(59)*s(1),(true->[])),arc(s(55)*s(1),1,s(59)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(2),(true->[])),arc(s(51)*s(6),0,s(59)*s(1),(true->[])),arc(s(51)*s(6),1,s(59)*s(1),(true->[])),arc(s(51)*s(6),2,s(41)*s(8),(true->[])),arc(s(54)*s(2),0,s(59)*s(1),(true->[])),arc(s(54)*s(2),1,s(59)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(3),(true->[])),arc(s(36)*s(8),0,s(44)*s(9),(true->[])),arc(s(36)*s(8),1,s(45)*s(5),(true->[])),arc(s(36)*s(8),2,s(41)*s(8),(true->[])),arc(s(39)*s(9),0,s(45)*s(5),(true->[])),arc(s(39)*s(9),1,s(45)*s(5),(true->[])),arc(s(39)*s(9),2,s(42)*s(10),(true->[])),arc(s(40)*s(5),0,s(45)*s(5),(true->[])),arc(s(40)*s(5),1,s(45)*s(5),(true->[])),arc(s(40)*s(5),2,s(43)*s(7),(true->[])),arc(s(37)*s(10),0,s(45)*s(5),(true->[])),arc(s(37)*s(10),1,s(45)*s(5),(true->[])),arc(s(37)*s(10),2,s(26)*s(11),(true->[])),arc(s(38)*s(7),0,s(45)*s(5),(true->[])),arc(s(38)*s(7),1,s(45)*s(5),(true->[])),arc(s(38)*s(7),2,s(41)*s(8),(true->[])),arc(s(21)*s(11),0,s(29)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(26)*s(11),(true->[])),arc(s(24)*s(11),0,s(30)*s(11),(true->[])),arc(s(24)*s(11),1,s(30)*s(11),(true->[])),arc(s(24)*s(11),2,s(27)*s(11),(true->[])),arc(s(25)*s(11),0,s(30)*s(11),(true->[])),arc(s(25)*s(11),1,s(30)*s(11),(true->[])),arc(s(25)*s(11),2,s(28)*s(11),(true->[])),arc(s(22)*s(11),0,s(30)*s(11),(true->[])),arc(s(22)*s(11),1,s(30)*s(11),(true->[])),arc(s(22)*s(11),2,s(11)*s(11),(true->[])),arc(s(23)*s(11),0,s(30)*s(11),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(56)*s(6),0,s(63)*s(1),(true->[])),arc(s(56)*s(6),1,s(63)*s(1),(true->[])),arc(s(56)*s(6),2,s(46)*s(8),(true->[])),arc(s(59)*s(1),0,s(63)*s(1),(true->[])),arc(s(59)*s(1),1,s(63)*s(1),(true->[])),arc(s(59)*s(1),2,s(63)*s(2),(true->[])),arc(s(57)*s(4),0,s(63)*s(1),(true->[])),arc(s(57)*s(4),1,s(63)*s(1),(true->[])),arc(s(57)*s(4),2,s(60)*s(6),(true->[])),arc(s(58)*s(3),0,s(62)*s(4),(true->[])),arc(s(58)*s(3),1,s(63)*s(1),(true->[])),arc(s(58)*s(3),2,s(63)*s(3),(true->[])),arc(s(59)*s(2),0,s(63)*s(1),(true->[])),arc(s(59)*s(2),1,s(63)*s(1),(true->[])),arc(s(59)*s(2),2,s(63)*s(3),(true->[])),arc(s(41)*s(8),0,s(48)*s(9),(true->[])),arc(s(41)*s(8),1,s(50)*s(5),(true->[])),arc(s(41)*s(8),2,s(46)*s(8),(true->[])),arc(s(44)*s(9),0,s(50)*s(5),(true->[])),arc(s(44)*s(9),1,s(50)*s(5),(true->[])),arc(s(44)*s(9),2,s(47)*s(10),(true->[])),arc(s(45)*s(5),0,s(50)*s(5),(true->[])),arc(s(45)*s(5),1,s(50)*s(5),(true->[])),arc(s(45)*s(5),2,s(49)*s(7),(true->[])),arc(s(42)*s(10),0,s(50)*s(5),(true->[])),arc(s(42)*s(10),1,s(50)*s(5),(true->[])),arc(s(42)*s(10),2,s(31)*s(11),(true->[])),arc(s(43)*s(7),0,s(50)*s(5),(true->[])),arc(s(43)*s(7),1,s(50)*s(5),(true->[])),arc(s(43)*s(7),2,s(46)*s(8),(true->[])),arc(s(26)*s(11),0,s(34)*s(11),(true->[])),arc(s(26)*s(11),1,s(35)*s(11),(true->[])),arc(s(26)*s(11),2,s(31)*s(11),(true->[])),arc(s(29)*s(11),0,s(35)*s(11),(true->[])),arc(s(29)*s(11),1,s(35)*s(11),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(11),0,s(35)*s(11),(true->[])),arc(s(30)*s(11),1,s(35)*s(11),(true->[])),arc(s(30)*s(11),2,s(33)*s(11),(true->[])),arc(s(27)*s(11),0,s(35)*s(11),(true->[])),arc(s(27)*s(11),1,s(35)*s(11),(true->[])),arc(s(27)*s(11),2,s(16)*s(11),(true->[])),arc(s(28)*s(11),0,s(35)*s(11),(true->[])),arc(s(28)*s(11),1,s(35)*s(11),(true->[])),arc(s(28)*s(11),2,s(31)*s(11),(true->[])),arc(s(46)*s(8),0,s(52)*s(9),(true->[])),arc(s(46)*s(8),1,s(55)*s(5),(true->[])),arc(s(46)*s(8),2,s(53)*s(8),(true->[])),arc(s(63)*s(1),0,s(63)*s(1),(true->[])),arc(s(63)*s(1),1,s(63)*s(1),(true->[])),arc(s(63)*s(1),2,s(63)*s(2),(true->[])),arc(s(63)*s(2),0,s(63)*s(1),(true->[])),arc(s(63)*s(2),1,s(63)*s(1),(true->[])),arc(s(63)*s(2),2,s(63)*s(3),(true->[])),arc(s(60)*s(6),0,s(63)*s(1),(true->[])),arc(s(60)*s(6),1,s(63)*s(1),(true->[])),arc(s(60)*s(6),2,s(53)*s(8),(true->[])),arc(s(62)*s(4),0,s(63)*s(1),(true->[])),arc(s(62)*s(4),1,s(63)*s(1),(true->[])),arc(s(62)*s(4),2,s(61)*s(6),(true->[])),arc(s(63)*s(3),0,s(63)*s(4),(true->[])),arc(s(63)*s(3),1,s(63)*s(1),(true->[])),arc(s(63)*s(3),2,s(63)*s(3),(true->[])),arc(s(48)*s(9),0,s(55)*s(5),(true->[])),arc(s(48)*s(9),1,s(55)*s(5),(true->[])),arc(s(48)*s(9),2,s(51)*s(10),(true->[])),arc(s(50)*s(5),0,s(55)*s(5),(true->[])),arc(s(50)*s(5),1,s(55)*s(5),(true->[])),arc(s(50)*s(5),2,s(54)*s(7),(true->[])),arc(s(47)*s(10),0,s(55)*s(5),(true->[])),arc(s(47)*s(10),1,s(55)*s(5),(true->[])),arc(s(47)*s(10),2,s(36)*s(11),(true->[])),arc(s(49)*s(7),0,s(55)*s(5),(true->[])),arc(s(49)*s(7),1,s(55)*s(5),(true->[])),arc(s(49)*s(7),2,s(53)*s(8),(true->[])),arc(s(31)*s(11),0,s(39)*s(11),(true->[])),arc(s(31)*s(11),1,s(40)*s(11),(true->[])),arc(s(31)*s(11),2,s(36)*s(11),(true->[])),arc(s(34)*s(11),0,s(40)*s(11),(true->[])),arc(s(34)*s(11),1,s(40)*s(11),(true->[])),arc(s(34)*s(11),2,s(37)*s(11),(true->[])),arc(s(35)*s(11),0,s(40)*s(11),(true->[])),arc(s(35)*s(11),1,s(40)*s(11),(true->[])),arc(s(35)*s(11),2,s(38)*s(11),(true->[])),arc(s(32)*s(11),0,s(40)*s(11),(true->[])),arc(s(32)*s(11),1,s(40)*s(11),(true->[])),arc(s(32)*s(11),2,s(21)*s(11),(true->[])),arc(s(33)*s(11),0,s(40)*s(11),(true->[])),arc(s(33)*s(11),1,s(40)*s(11),(true->[])),arc(s(33)*s(11),2,s(36)*s(11),(true->[])),arc(s(52)*s(9),0,s(59)*s(5),(true->[])),arc(s(52)*s(9),1,s(59)*s(5),(true->[])),arc(s(52)*s(9),2,s(56)*s(10),(true->[])),arc(s(53)*s(8),0,s(57)*s(9),(true->[])),arc(s(53)*s(8),1,s(59)*s(5),(true->[])),arc(s(53)*s(8),2,s(58)*s(8),(true->[])),arc(s(55)*s(5),0,s(59)*s(5),(true->[])),arc(s(55)*s(5),1,s(59)*s(5),(true->[])),arc(s(55)*s(5),2,s(59)*s(7),(true->[])),arc(s(61)*s(6),0,s(63)*s(1),(true->[])),arc(s(61)*s(6),1,s(63)*s(1),(true->[])),arc(s(61)*s(6),2,s(58)*s(8),(true->[])),arc(s(63)*s(4),0,s(63)*s(1),(true->[])),arc(s(63)*s(4),1,s(63)*s(1),(true->[])),arc(s(63)*s(4),2,s(63)*s(6),(true->[])),arc(s(51)*s(10),0,s(59)*s(5),(true->[])),arc(s(51)*s(10),1,s(59)*s(5),(true->[])),arc(s(51)*s(10),2,s(41)*s(11),(true->[])),arc(s(54)*s(7),0,s(59)*s(5),(true->[])),arc(s(54)*s(7),1,s(59)*s(5),(true->[])),arc(s(54)*s(7),2,s(58)*s(8),(true->[])),arc(s(36)*s(11),0,s(44)*s(11),(true->[])),arc(s(36)*s(11),1,s(45)*s(11),(true->[])),arc(s(36)*s(11),2,s(41)*s(11),(true->[])),arc(s(39)*s(11),0,s(45)*s(11),(true->[])),arc(s(39)*s(11),1,s(45)*s(11),(true->[])),arc(s(39)*s(11),2,s(42)*s(11),(true->[])),arc(s(40)*s(11),0,s(45)*s(11),(true->[])),arc(s(40)*s(11),1,s(45)*s(11),(true->[])),arc(s(40)*s(11),2,s(43)*s(11),(true->[])),arc(s(37)*s(11),0,s(45)*s(11),(true->[])),arc(s(37)*s(11),1,s(45)*s(11),(true->[])),arc(s(37)*s(11),2,s(26)*s(11),(true->[])),arc(s(38)*s(11),0,s(45)*s(11),(true->[])),arc(s(38)*s(11),1,s(45)*s(11),(true->[])),arc(s(38)*s(11),2,s(41)*s(11),(true->[])),arc(s(56)*s(10),0,s(63)*s(5),(true->[])),arc(s(56)*s(10),1,s(63)*s(5),(true->[])),arc(s(56)*s(10),2,s(46)*s(11),(true->[])),arc(s(59)*s(5),0,s(63)*s(5),(true->[])),arc(s(59)*s(5),1,s(63)*s(5),(true->[])),arc(s(59)*s(5),2,s(63)*s(7),(true->[])),arc(s(57)*s(9),0,s(63)*s(5),(true->[])),arc(s(57)*s(9),1,s(63)*s(5),(true->[])),arc(s(57)*s(9),2,s(60)*s(10),(true->[])),arc(s(58)*s(8),0,s(62)*s(9),(true->[])),arc(s(58)*s(8),1,s(63)*s(5),(true->[])),arc(s(58)*s(8),2,s(63)*s(8),(true->[])),arc(s(59)*s(7),0,s(63)*s(5),(true->[])),arc(s(59)*s(7),1,s(63)*s(5),(true->[])),arc(s(59)*s(7),2,s(63)*s(8),(true->[])),arc(s(63)*s(6),0,s(63)*s(1),(true->[])),arc(s(63)*s(6),1,s(63)*s(1),(true->[])),arc(s(63)*s(6),2,s(63)*s(8),(true->[])),arc(s(41)*s(11),0,s(48)*s(11),(true->[])),arc(s(41)*s(11),1,s(50)*s(11),(true->[])),arc(s(41)*s(11),2,s(46)*s(11),(true->[])),arc(s(44)*s(11),0,s(50)*s(11),(true->[])),arc(s(44)*s(11),1,s(50)*s(11),(true->[])),arc(s(44)*s(11),2,s(47)*s(11),(true->[])),arc(s(45)*s(11),0,s(50)*s(11),(true->[])),arc(s(45)*s(11),1,s(50)*s(11),(true->[])),arc(s(45)*s(11),2,s(49)*s(11),(true->[])),arc(s(42)*s(11),0,s(50)*s(11),(true->[])),arc(s(42)*s(11),1,s(50)*s(11),(true->[])),arc(s(42)*s(11),2,s(31)*s(11),(true->[])),arc(s(43)*s(11),0,s(50)*s(11),(true->[])),arc(s(43)*s(11),1,s(50)*s(11),(true->[])),arc(s(43)*s(11),2,s(46)*s(11),(true->[])),arc(s(46)*s(11),0,s(52)*s(11),(true->[])),arc(s(46)*s(11),1,s(55)*s(11),(true->[])),arc(s(46)*s(11),2,s(53)*s(11),(true->[])),arc(s(63)*s(5),0,s(63)*s(5),(true->[])),arc(s(63)*s(5),1,s(63)*s(5),(true->[])),arc(s(63)*s(5),2,s(63)*s(7),(true->[])),arc(s(63)*s(7),0,s(63)*s(5),(true->[])),arc(s(63)*s(7),1,s(63)*s(5),(true->[])),arc(s(63)*s(7),2,s(63)*s(8),(true->[])),arc(s(60)*s(10),0,s(63)*s(5),(true->[])),arc(s(60)*s(10),1,s(63)*s(5),(true->[])),arc(s(60)*s(10),2,s(53)*s(11),(true->[])),arc(s(62)*s(9),0,s(63)*s(5),(true->[])),arc(s(62)*s(9),1,s(63)*s(5),(true->[])),arc(s(62)*s(9),2,s(61)*s(10),(true->[])),arc(s(63)*s(8),0,s(63)*s(9),(true->[])),arc(s(63)*s(8),1,s(63)*s(5),(true->[])),arc(s(63)*s(8),2,s(63)*s(8),(true->[])),arc(s(48)*s(11),0,s(55)*s(11),(true->[])),arc(s(48)*s(11),1,s(55)*s(11),(true->[])),arc(s(48)*s(11),2,s(51)*s(11),(true->[])),arc(s(50)*s(11),0,s(55)*s(11),(true->[])),arc(s(50)*s(11),1,s(55)*s(11),(true->[])),arc(s(50)*s(11),2,s(54)*s(11),(true->[])),arc(s(47)*s(11),0,s(55)*s(11),(true->[])),arc(s(47)*s(11),1,s(55)*s(11),(true->[])),arc(s(47)*s(11),2,s(36)*s(11),(true->[])),arc(s(49)*s(11),0,s(55)*s(11),(true->[])),arc(s(49)*s(11),1,s(55)*s(11),(true->[])),arc(s(49)*s(11),2,s(53)*s(11),(true->[])),arc(s(52)*s(11),0,s(59)*s(11),(true->[])),arc(s(52)*s(11),1,s(59)*s(11),(true->[])),arc(s(52)*s(11),2,s(56)*s(11),(true->[])),arc(s(53)*s(11),0,s(57)*s(11),(true->[])),arc(s(53)*s(11),1,s(59)*s(11),(true->[])),arc(s(53)*s(11),2,s(58)*s(11),(true->[])),arc(s(55)*s(11),0,s(59)*s(11),(true->[])),arc(s(55)*s(11),1,s(59)*s(11),(true->[])),arc(s(55)*s(11),2,s(59)*s(11),(true->[])),arc(s(61)*s(10),0,s(63)*s(5),(true->[])),arc(s(61)*s(10),1,s(63)*s(5),(true->[])),arc(s(61)*s(10),2,s(58)*s(11),(true->[])),arc(s(63)*s(9),0,s(63)*s(5),(true->[])),arc(s(63)*s(9),1,s(63)*s(5),(true->[])),arc(s(63)*s(9),2,s(63)*s(10),(true->[])),arc(s(51)*s(11),0,s(59)*s(11),(true->[])),arc(s(51)*s(11),1,s(59)*s(11),(true->[])),arc(s(51)*s(11),2,s(41)*s(11),(true->[])),arc(s(54)*s(11),0,s(59)*s(11),(true->[])),arc(s(54)*s(11),1,s(59)*s(11),(true->[])),arc(s(54)*s(11),2,s(58)*s(11),(true->[])),arc(s(56)*s(11),0,s(63)*s(11),(true->[])),arc(s(56)*s(11),1,s(63)*s(11),(true->[])),arc(s(56)*s(11),2,s(46)*s(11),(true->[])),arc(s(59)*s(11),0,s(63)*s(11),(true->[])),arc(s(59)*s(11),1,s(63)*s(11),(true->[])),arc(s(59)*s(11),2,s(63)*s(11),(true->[])),arc(s(57)*s(11),0,s(63)*s(11),(true->[])),arc(s(57)*s(11),1,s(63)*s(11),(true->[])),arc(s(57)*s(11),2,s(60)*s(11),(true->[])),arc(s(58)*s(11),0,s(62)*s(11),(true->[])),arc(s(58)*s(11),1,s(63)*s(11),(true->[])),arc(s(58)*s(11),2,s(63)*s(11),(true->[])),arc(s(63)*s(10),0,s(63)*s(5),(true->[])),arc(s(63)*s(10),1,s(63)*s(5),(true->[])),arc(s(63)*s(10),2,s(63)*s(11),(true->[])),arc(s(63)*s(11),0,s(63)*s(11),(true->[])),arc(s(63)*s(11),1,s(63)*s(11),(true->[])),arc(s(63)*s(11),2,s(63)*s(11),(true->[])),arc(s(60)*s(11),0,s(63)*s(11),(true->[])),arc(s(60)*s(11),1,s(63)*s(11),(true->[])),arc(s(60)*s(11),2,s(53)*s(11),(true->[])),arc(s(62)*s(11),0,s(63)*s(11),(true->[])),arc(s(62)*s(11),1,s(63)*s(11),(true->[])),arc(s(62)*s(11),2,s(61)*s(11),(true->[])),arc(s(61)*s(11),0,s(63)*s(11),(true->[])),arc(s(61)*s(11),1,s(63)*s(11),(true->[])),arc(s(61)*s(11),2,s(58)*s(11),(true->[]))],[],[],[])).
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ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(60)*s(21)),sink(s(61)*s(21)),sink(s(62)*s(21)),sink(s(63)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(6),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(6),0,s(30)*s(1),(true->[])),arc(s(22)*s(6),1,s(30)*s(1),(true->[])),arc(s(22)*s(6),2,s(11)*s(8),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(11),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(3),0,s(34)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(6),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(6),0,s(35)*s(1),(true->[])),arc(s(27)*s(6),1,s(35)*s(1),(true->[])),arc(s(27)*s(6),2,s(16)*s(8),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(8),0,s(19)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(11),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(11),0,s(20)*s(5),(true->[])),arc(s(12)*s(11),1,s(20)*s(5),(true->[])),arc(s(12)*s(11),2,s(4)*s(13),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(36)*s(3),(true->[])),arc(s(34)*s(4),0,s(40)*s(1),(true->[])),arc(s(34)*s(4),1,s(40)*s(1),(true->[])),arc(s(34)*s(4),2,s(37)*s(6),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(38)*s(2),(true->[])),arc(s(32)*s(6),0,s(40)*s(1),(true->[])),arc(s(32)*s(6),1,s(40)*s(1),(true->[])),arc(s(32)*s(6),2,s(21)*s(8),(true->[])),arc(s(33)*s(2),0,s(40)*s(1),(true->[])),arc(s(33)*s(2),1,s(40)*s(1),(true->[])),arc(s(33)*s(2),2,s(36)*s(3),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(21)*s(8),(true->[])),arc(s(19)*s(9),0,s(25)*s(5),(true->[])),arc(s(19)*s(9),1,s(25)*s(5),(true->[])),arc(s(19)*s(9),2,s(22)*s(11),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(23)*s(7),(true->[])),arc(s(17)*s(11),0,s(25)*s(5),(true->[])),arc(s(17)*s(11),1,s(25)*s(5),(true->[])),arc(s(17)*s(11),2,s(7)*s(13),(true->[])),arc(s(18)*s(7),0,s(25)*s(5),(true->[])),arc(s(18)*s(7),1,s(25)*s(5),(true->[])),arc(s(18)*s(7),2,s(21)*s(8),(true->[])),arc(s(4)*s(13),0,s(9)*s(14),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(36)*s(3),0,s(44)*s(4),(true->[])),arc(s(36)*s(3),1,s(45)*s(1),(true->[])),arc(s(36)*s(3),2,s(41)*s(3),(true->[])),arc(s(39)*s(4),0,s(45)*s(1),(true->[])),arc(s(39)*s(4),1,s(45)*s(1),(true->[])),arc(s(39)*s(4),2,s(42)*s(6),(true->[])),arc(s(40)*s(1),0,s(45)*s(1),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(43)*s(2),(true->[])),arc(s(37)*s(6),0,s(45)*s(1),(true->[])),arc(s(37)*s(6),1,s(45)*s(1),(true->[])),arc(s(37)*s(6),2,s(26)*s(8),(true->[])),arc(s(38)*s(2),0,s(45)*s(1),(true->[])),arc(s(38)*s(2),1,s(45)*s(1),(true->[])),arc(s(38)*s(2),2,s(41)*s(3),(true->[])),arc(s(21)*s(8),0,s(29)*s(9),(true->[])),arc(s(21)*s(8),1,s(30)*s(5),(true->[])),arc(s(21)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(9),0,s(30)*s(5),(true->[])),arc(s(24)*s(9),1,s(30)*s(5),(true->[])),arc(s(24)*s(9),2,s(27)*s(11),(true->[])),arc(s(25)*s(5),0,s(30)*s(5),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(28)*s(7),(true->[])),arc(s(22)*s(11),0,s(30)*s(5),(true->[])),arc(s(22)*s(11),1,s(30)*s(5),(true->[])),arc(s(22)*s(11),2,s(11)*s(13),(true->[])),arc(s(23)*s(7),0,s(30)*s(5),(true->[])),arc(s(23)*s(7),1,s(30)*s(5),(true->[])),arc(s(23)*s(7),2,s(26)*s(8),(true->[])),arc(s(7)*s(13),0,s(14)*s(14),(true->[])),arc(s(7)*s(13),1,s(15)*s(10),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(14),0,s(15)*s(10),(true->[])),arc(s(9)*s(14),1,s(15)*s(10),(true->[])),arc(s(9)*s(14),2,s(12)*s(16),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(13)*s(12),(true->[])),arc(s(41)*s(3),0,s(48)*s(4),(true->[])),arc(s(41)*s(3),1,s(50)*s(1),(true->[])),arc(s(41)*s(3),2,s(46)*s(3),(true->[])),arc(s(44)*s(4),0,s(50)*s(1),(true->[])),arc(s(44)*s(4),1,s(50)*s(1),(true->[])),arc(s(44)*s(4),2,s(47)*s(6),(true->[])),arc(s(45)*s(1),0,s(50)*s(1),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(49)*s(2),(true->[])),arc(s(42)*s(6),0,s(50)*s(1),(true->[])),arc(s(42)*s(6),1,s(50)*s(1),(true->[])),arc(s(42)*s(6),2,s(31)*s(8),(true->[])),arc(s(43)*s(2),0,s(50)*s(1),(true->[])),arc(s(43)*s(2),1,s(50)*s(1),(true->[])),arc(s(43)*s(2),2,s(46)*s(3),(true->[])),arc(s(26)*s(8),0,s(34)*s(9),(true->[])),arc(s(26)*s(8),1,s(35)*s(5),(true->[])),arc(s(26)*s(8),2,s(31)*s(8),(true->[])),arc(s(29)*s(9),0,s(35)*s(5),(true->[])),arc(s(29)*s(9),1,s(35)*s(5),(true->[])),arc(s(29)*s(9),2,s(32)*s(11),(true->[])),arc(s(30)*s(5),0,s(35)*s(5),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(33)*s(7),(true->[])),arc(s(27)*s(11),0,s(35)*s(5),(true->[])),arc(s(27)*s(11),1,s(35)*s(5),(true->[])),arc(s(27)*s(11),2,s(16)*s(13),(true->[])),arc(s(28)*s(7),0,s(35)*s(5),(true->[])),arc(s(28)*s(7),1,s(35)*s(5),(true->[])),arc(s(28)*s(7),2,s(31)*s(8),(true->[])),arc(s(11)*s(13),0,s(19)*s(14),(true->[])),arc(s(11)*s(13),1,s(20)*s(10),(true->[])),arc(s(11)*s(13),2,s(16)*s(13),(true->[])),arc(s(14)*s(14),0,s(20)*s(10),(true->[])),arc(s(14)*s(14),1,s(20)*s(10),(true->[])),arc(s(14)*s(14),2,s(17)*s(16),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(12),(true->[])),arc(s(12)*s(16),0,s(20)*s(10),(true->[])),arc(s(12)*s(16),1,s(20)*s(10),(true->[])),arc(s(12)*s(16),2,s(4)*s(18),(true->[])),arc(s(13)*s(12),0,s(20)*s(10),(true->[])),arc(s(13)*s(12),1,s(20)*s(10),(true->[])),arc(s(13)*s(12),2,s(16)*s(13),(true->[])),arc(s(46)*s(3),0,s(52)*s(4),(true->[])),arc(s(46)*s(3),1,s(55)*s(1),(true->[])),arc(s(46)*s(3),2,s(53)*s(3),(true->[])),arc(s(48)*s(4),0,s(55)*s(1),(true->[])),arc(s(48)*s(4),1,s(55)*s(1),(true->[])),arc(s(48)*s(4),2,s(51)*s(6),(true->[])),arc(s(50)*s(1),0,s(55)*s(1),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(54)*s(2),(true->[])),arc(s(47)*s(6),0,s(55)*s(1),(true->[])),arc(s(47)*s(6),1,s(55)*s(1),(true->[])),arc(s(47)*s(6),2,s(36)*s(8),(true->[])),arc(s(49)*s(2),0,s(55)*s(1),(true->[])),arc(s(49)*s(2),1,s(55)*s(1),(true->[])),arc(s(49)*s(2),2,s(53)*s(3),(true->[])),arc(s(31)*s(8),0,s(39)*s(9),(true->[])),arc(s(31)*s(8),1,s(40)*s(5),(true->[])),arc(s(31)*s(8),2,s(36)*s(8),(true->[])),arc(s(34)*s(9),0,s(40)*s(5),(true->[])),arc(s(34)*s(9),1,s(40)*s(5),(true->[])),arc(s(34)*s(9),2,s(37)*s(11),(true->[])),arc(s(35)*s(5),0,s(40)*s(5),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(38)*s(7),(true->[])),arc(s(32)*s(11),0,s(40)*s(5),(true->[])),arc(s(32)*s(11),1,s(40)*s(5),(true->[])),arc(s(32)*s(11),2,s(21)*s(13),(true->[])),arc(s(33)*s(7),0,s(40)*s(5),(true->[])),arc(s(33)*s(7),1,s(40)*s(5),(true->[])),arc(s(33)*s(7),2,s(36)*s(8),(true->[])),arc(s(16)*s(13),0,s(24)*s(14),(true->[])),arc(s(16)*s(13),1,s(25)*s(10),(true->[])),arc(s(16)*s(13),2,s(21)*s(13),(true->[])),arc(s(19)*s(14),0,s(25)*s(10),(true->[])),arc(s(19)*s(14),1,s(25)*s(10),(true->[])),arc(s(19)*s(14),2,s(22)*s(16),(true->[])),arc(s(20)*s(10),0,s(25)*s(10),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(23)*s(12),(true->[])),arc(s(17)*s(16),0,s(25)*s(10),(true->[])),arc(s(17)*s(16),1,s(25)*s(10),(true->[])),arc(s(17)*s(16),2,s(7)*s(18),(true->[])),arc(s(18)*s(12),0,s(25)*s(10),(true->[])),arc(s(18)*s(12),1,s(25)*s(10),(true->[])),arc(s(18)*s(12),2,s(21)*s(13),(true->[])),arc(s(4)*s(18),0,s(9)*s(19),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(18),(true->[])),arc(s(52)*s(4),0,s(59)*s(1),(true->[])),arc(s(52)*s(4),1,s(59)*s(1),(true->[])),arc(s(52)*s(4),2,s(56)*s(6),(true->[])),arc(s(53)*s(3),0,s(57)*s(4),(true->[])),arc(s(53)*s(3),1,s(59)*s(1),(true->[])),arc(s(53)*s(3),2,s(58)*s(3),(true->[])),arc(s(55)*s(1),0,s(59)*s(1),(true->[])),arc(s(55)*s(1),1,s(59)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(2),(true->[])),arc(s(51)*s(6),0,s(59)*s(1),(true->[])),arc(s(51)*s(6),1,s(59)*s(1),(true->[])),arc(s(51)*s(6),2,s(41)*s(8),(true->[])),arc(s(54)*s(2),0,s(59)*s(1),(true->[])),arc(s(54)*s(2),1,s(59)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(3),(true->[])),arc(s(36)*s(8),0,s(44)*s(9),(true->[])),arc(s(36)*s(8),1,s(45)*s(5),(true->[])),arc(s(36)*s(8),2,s(41)*s(8),(true->[])),arc(s(39)*s(9),0,s(45)*s(5),(true->[])),arc(s(39)*s(9),1,s(45)*s(5),(true->[])),arc(s(39)*s(9),2,s(42)*s(11),(true->[])),arc(s(40)*s(5),0,s(45)*s(5),(true->[])),arc(s(40)*s(5),1,s(45)*s(5),(true->[])),arc(s(40)*s(5),2,s(43)*s(7),(true->[])),arc(s(37)*s(11),0,s(45)*s(5),(true->[])),arc(s(37)*s(11),1,s(45)*s(5),(true->[])),arc(s(37)*s(11),2,s(26)*s(13),(true->[])),arc(s(38)*s(7),0,s(45)*s(5),(true->[])),arc(s(38)*s(7),1,s(45)*s(5),(true->[])),arc(s(38)*s(7),2,s(41)*s(8),(true->[])),arc(s(21)*s(13),0,s(29)*s(14),(true->[])),arc(s(21)*s(13),1,s(30)*s(10),(true->[])),arc(s(21)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(14),0,s(30)*s(10),(true->[])),arc(s(24)*s(14),1,s(30)*s(10),(true->[])),arc(s(24)*s(14),2,s(27)*s(16),(true->[])),arc(s(25)*s(10),0,s(30)*s(10),(true->[])),arc(s(25)*s(10),1,s(30)*s(10),(true->[])),arc(s(25)*s(10),2,s(28)*s(12),(true->[])),arc(s(22)*s(16),0,s(30)*s(10),(true->[])),arc(s(22)*s(16),1,s(30)*s(10),(true->[])),arc(s(22)*s(16),2,s(11)*s(18),(true->[])),arc(s(23)*s(12),0,s(30)*s(10),(true->[])),arc(s(23)*s(12),1,s(30)*s(10),(true->[])),arc(s(23)*s(12),2,s(26)*s(13),(true->[])),arc(s(7)*s(18),0,s(14)*s(19),(true->[])),arc(s(7)*s(18),1,s(15)*s(15),(true->[])),arc(s(7)*s(18),2,s(11)*s(18),(true->[])),arc(s(9)*s(19),0,s(15)*s(15),(true->[])),arc(s(9)*s(19),1,s(15)*s(15),(true->[])),arc(s(9)*s(19),2,s(12)*s(20),(true->[])),arc(s(10)*s(15),0,s(15)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(13)*s(17),(true->[])),arc(s(56)*s(6),0,s(63)*s(1),(true->[])),arc(s(56)*s(6),1,s(63)*s(1),(true->[])),arc(s(56)*s(6),2,s(46)*s(8),(true->[])),arc(s(59)*s(1),0,s(63)*s(1),(true->[])),arc(s(59)*s(1),1,s(63)*s(1),(true->[])),arc(s(59)*s(1),2,s(63)*s(2),(true->[])),arc(s(57)*s(4),0,s(63)*s(1),(true->[])),arc(s(57)*s(4),1,s(63)*s(1),(true->[])),arc(s(57)*s(4),2,s(60)*s(6),(true->[])),arc(s(58)*s(3),0,s(62)*s(4),(true->[])),arc(s(58)*s(3),1,s(63)*s(1),(true->[])),arc(s(58)*s(3),2,s(63)*s(3),(true->[])),arc(s(59)*s(2),0,s(63)*s(1),(true->[])),arc(s(59)*s(2),1,s(63)*s(1),(true->[])),arc(s(59)*s(2),2,s(63)*s(3),(true->[])),arc(s(41)*s(8),0,s(48)*s(9),(true->[])),arc(s(41)*s(8),1,s(50)*s(5),(true->[])),arc(s(41)*s(8),2,s(46)*s(8),(true->[])),arc(s(44)*s(9),0,s(50)*s(5),(true->[])),arc(s(44)*s(9),1,s(50)*s(5),(true->[])),arc(s(44)*s(9),2,s(47)*s(11),(true->[])),arc(s(45)*s(5),0,s(50)*s(5),(true->[])),arc(s(45)*s(5),1,s(50)*s(5),(true->[])),arc(s(45)*s(5),2,s(49)*s(7),(true->[])),arc(s(42)*s(11),0,s(50)*s(5),(true->[])),arc(s(42)*s(11),1,s(50)*s(5),(true->[])),arc(s(42)*s(11),2,s(31)*s(13),(true->[])),arc(s(43)*s(7),0,s(50)*s(5),(true->[])),arc(s(43)*s(7),1,s(50)*s(5),(true->[])),arc(s(43)*s(7),2,s(46)*s(8),(true->[])),arc(s(26)*s(13),0,s(34)*s(14),(true->[])),arc(s(26)*s(13),1,s(35)*s(10),(true->[])),arc(s(26)*s(13),2,s(31)*s(13),(true->[])),arc(s(29)*s(14),0,s(35)*s(10),(true->[])),arc(s(29)*s(14),1,s(35)*s(10),(true->[])),arc(s(29)*s(14),2,s(32)*s(16),(true->[])),arc(s(30)*s(10),0,s(35)*s(10),(true->[])),arc(s(30)*s(10),1,s(35)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(12),(true->[])),arc(s(27)*s(16),0,s(35)*s(10),(true->[])),arc(s(27)*s(16),1,s(35)*s(10),(true->[])),arc(s(27)*s(16),2,s(16)*s(18),(true->[])),arc(s(28)*s(12),0,s(35)*s(10),(true->[])),arc(s(28)*s(12),1,s(35)*s(10),(true->[])),arc(s(28)*s(12),2,s(31)*s(13),(true->[])),arc(s(11)*s(18),0,s(19)*s(19),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(16)*s(18),(true->[])),arc(s(14)*s(19),0,s(20)*s(15),(true->[])),arc(s(14)*s(19),1,s(20)*s(15),(true->[])),arc(s(14)*s(19),2,s(17)*s(20),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(18)*s(17),(true->[])),arc(s(12)*s(20),0,s(20)*s(15),(true->[])),arc(s(12)*s(20),1,s(20)*s(15),(true->[])),arc(s(12)*s(20),2,s(4)*s(21),(true->[])),arc(s(13)*s(17),0,s(20)*s(15),(true->[])),arc(s(13)*s(17),1,s(20)*s(15),(true->[])),arc(s(13)*s(17),2,s(16)*s(18),(true->[])),arc(s(46)*s(8),0,s(52)*s(9),(true->[])),arc(s(46)*s(8),1,s(55)*s(5),(true->[])),arc(s(46)*s(8),2,s(53)*s(8),(true->[])),arc(s(63)*s(1),0,s(63)*s(1),(true->[])),arc(s(63)*s(1),1,s(63)*s(1),(true->[])),arc(s(63)*s(1),2,s(63)*s(2),(true->[])),arc(s(63)*s(2),0,s(63)*s(1),(true->[])),arc(s(63)*s(2),1,s(63)*s(1),(true->[])),arc(s(63)*s(2),2,s(63)*s(3),(true->[])),arc(s(60)*s(6),0,s(63)*s(1),(true->[])),arc(s(60)*s(6),1,s(63)*s(1),(true->[])),arc(s(60)*s(6),2,s(53)*s(8),(true->[])),arc(s(62)*s(4),0,s(63)*s(1),(true->[])),arc(s(62)*s(4),1,s(63)*s(1),(true->[])),arc(s(62)*s(4),2,s(61)*s(6),(true->[])),arc(s(63)*s(3),0,s(63)*s(4),(true->[])),arc(s(63)*s(3),1,s(63)*s(1),(true->[])),arc(s(63)*s(3),2,s(63)*s(3),(true->[])),arc(s(48)*s(9),0,s(55)*s(5),(true->[])),arc(s(48)*s(9),1,s(55)*s(5),(true->[])),arc(s(48)*s(9),2,s(51)*s(11),(true->[])),arc(s(50)*s(5),0,s(55)*s(5),(true->[])),arc(s(50)*s(5),1,s(55)*s(5),(true->[])),arc(s(50)*s(5),2,s(54)*s(7),(true->[])),arc(s(47)*s(11),0,s(55)*s(5),(true->[])),arc(s(47)*s(11),1,s(55)*s(5),(true->[])),arc(s(47)*s(11),2,s(36)*s(13),(true->[])),arc(s(49)*s(7),0,s(55)*s(5),(true->[])),arc(s(49)*s(7),1,s(55)*s(5),(true->[])),arc(s(49)*s(7),2,s(53)*s(8),(true->[])),arc(s(31)*s(13),0,s(39)*s(14),(true->[])),arc(s(31)*s(13),1,s(40)*s(10),(true->[])),arc(s(31)*s(13),2,s(36)*s(13),(true->[])),arc(s(34)*s(14),0,s(40)*s(10),(true->[])),arc(s(34)*s(14),1,s(40)*s(10),(true->[])),arc(s(34)*s(14),2,s(37)*s(16),(true->[])),arc(s(35)*s(10),0,s(40)*s(10),(true->[])),arc(s(35)*s(10),1,s(40)*s(10),(true->[])),arc(s(35)*s(10),2,s(38)*s(12),(true->[])),arc(s(32)*s(16),0,s(40)*s(10),(true->[])),arc(s(32)*s(16),1,s(40)*s(10),(true->[])),arc(s(32)*s(16),2,s(21)*s(18),(true->[])),arc(s(33)*s(12),0,s(40)*s(10),(true->[])),arc(s(33)*s(12),1,s(40)*s(10),(true->[])),arc(s(33)*s(12),2,s(36)*s(13),(true->[])),arc(s(16)*s(18),0,s(24)*s(19),(true->[])),arc(s(16)*s(18),1,s(25)*s(15),(true->[])),arc(s(16)*s(18),2,s(21)*s(18),(true->[])),arc(s(19)*s(19),0,s(25)*s(15),(true->[])),arc(s(19)*s(19),1,s(25)*s(15),(true->[])),arc(s(19)*s(19),2,s(22)*s(20),(true->[])),arc(s(20)*s(15),0,s(25)*s(15),(true->[])),arc(s(20)*s(15),1,s(25)*s(15),(true->[])),arc(s(20)*s(15),2,s(23)*s(17),(true->[])),arc(s(17)*s(20),0,s(25)*s(15),(true->[])),arc(s(17)*s(20),1,s(25)*s(15),(true->[])),arc(s(17)*s(20),2,s(7)*s(21),(true->[])),arc(s(18)*s(17),0,s(25)*s(15),(true->[])),arc(s(18)*s(17),1,s(25)*s(15),(true->[])),arc(s(18)*s(17),2,s(21)*s(18),(true->[])),arc(s(4)*s(21),0,s(9)*s(21),(true->[])),arc(s(4)*s(21),1,s(10)*s(21),(true->[])),arc(s(4)*s(21),2,s(7)*s(21),(true->[])),arc(s(52)*s(9),0,s(59)*s(5),(true->[])),arc(s(52)*s(9),1,s(59)*s(5),(true->[])),arc(s(52)*s(9),2,s(56)*s(11),(true->[])),arc(s(53)*s(8),0,s(57)*s(9),(true->[])),arc(s(53)*s(8),1,s(59)*s(5),(true->[])),arc(s(53)*s(8),2,s(58)*s(8),(true->[])),arc(s(55)*s(5),0,s(59)*s(5),(true->[])),arc(s(55)*s(5),1,s(59)*s(5),(true->[])),arc(s(55)*s(5),2,s(59)*s(7),(true->[])),arc(s(61)*s(6),0,s(63)*s(1),(true->[])),arc(s(61)*s(6),1,s(63)*s(1),(true->[])),arc(s(61)*s(6),2,s(58)*s(8),(true->[])),arc(s(63)*s(4),0,s(63)*s(1),(true->[])),arc(s(63)*s(4),1,s(63)*s(1),(true->[])),arc(s(63)*s(4),2,s(63)*s(6),(true->[])),arc(s(51)*s(11),0,s(59)*s(5),(true->[])),arc(s(51)*s(11),1,s(59)*s(5),(true->[])),arc(s(51)*s(11),2,s(41)*s(13),(true->[])),arc(s(54)*s(7),0,s(59)*s(5),(true->[])),arc(s(54)*s(7),1,s(59)*s(5),(true->[])),arc(s(54)*s(7),2,s(58)*s(8),(true->[])),arc(s(36)*s(13),0,s(44)*s(14),(true->[])),arc(s(36)*s(13),1,s(45)*s(10),(true->[])),arc(s(36)*s(13),2,s(41)*s(13),(true->[])),arc(s(39)*s(14),0,s(45)*s(10),(true->[])),arc(s(39)*s(14),1,s(45)*s(10),(true->[])),arc(s(39)*s(14),2,s(42)*s(16),(true->[])),arc(s(40)*s(10),0,s(45)*s(10),(true->[])),arc(s(40)*s(10),1,s(45)*s(10),(true->[])),arc(s(40)*s(10),2,s(43)*s(12),(true->[])),arc(s(37)*s(16),0,s(45)*s(10),(true->[])),arc(s(37)*s(16),1,s(45)*s(10),(true->[])),arc(s(37)*s(16),2,s(26)*s(18),(true->[])),arc(s(38)*s(12),0,s(45)*s(10),(true->[])),arc(s(38)*s(12),1,s(45)*s(10),(true->[])),arc(s(38)*s(12),2,s(41)*s(13),(true->[])),arc(s(21)*s(18),0,s(29)*s(19),(true->[])),arc(s(21)*s(18),1,s(30)*s(15),(true->[])),arc(s(21)*s(18),2,s(26)*s(18),(true->[])),arc(s(24)*s(19),0,s(30)*s(15),(true->[])),arc(s(24)*s(19),1,s(30)*s(15),(true->[])),arc(s(24)*s(19),2,s(27)*s(20),(true->[])),arc(s(25)*s(15),0,s(30)*s(15),(true->[])),arc(s(25)*s(15),1,s(30)*s(15),(true->[])),arc(s(25)*s(15),2,s(28)*s(17),(true->[])),arc(s(22)*s(20),0,s(30)*s(15),(true->[])),arc(s(22)*s(20),1,s(30)*s(15),(true->[])),arc(s(22)*s(20),2,s(11)*s(21),(true->[])),arc(s(23)*s(17),0,s(30)*s(15),(true->[])),arc(s(23)*s(17),1,s(30)*s(15),(true->[])),arc(s(23)*s(17),2,s(26)*s(18),(true->[])),arc(s(7)*s(21),0,s(14)*s(21),(true->[])),arc(s(7)*s(21),1,s(15)*s(21),(true->[])),arc(s(7)*s(21),2,s(11)*s(21),(true->[])),arc(s(9)*s(21),0,s(15)*s(21),(true->[])),arc(s(9)*s(21),1,s(15)*s(21),(true->[])),arc(s(9)*s(21),2,s(12)*s(21),(true->[])),arc(s(10)*s(21),0,s(15)*s(21),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(13)*s(21),(true->[])),arc(s(56)*s(11),0,s(63)*s(5),(true->[])),arc(s(56)*s(11),1,s(63)*s(5),(true->[])),arc(s(56)*s(11),2,s(46)*s(13),(true->[])),arc(s(59)*s(5),0,s(63)*s(5),(true->[])),arc(s(59)*s(5),1,s(63)*s(5),(true->[])),arc(s(59)*s(5),2,s(63)*s(7),(true->[])),arc(s(57)*s(9),0,s(63)*s(5),(true->[])),arc(s(57)*s(9),1,s(63)*s(5),(true->[])),arc(s(57)*s(9),2,s(60)*s(11),(true->[])),arc(s(58)*s(8),0,s(62)*s(9),(true->[])),arc(s(58)*s(8),1,s(63)*s(5),(true->[])),arc(s(58)*s(8),2,s(63)*s(8),(true->[])),arc(s(59)*s(7),0,s(63)*s(5),(true->[])),arc(s(59)*s(7),1,s(63)*s(5),(true->[])),arc(s(59)*s(7),2,s(63)*s(8),(true->[])),arc(s(63)*s(6),0,s(63)*s(1),(true->[])),arc(s(63)*s(6),1,s(63)*s(1),(true->[])),arc(s(63)*s(6),2,s(63)*s(8),(true->[])),arc(s(41)*s(13),0,s(48)*s(14),(true->[])),arc(s(41)*s(13),1,s(50)*s(10),(true->[])),arc(s(41)*s(13),2,s(46)*s(13),(true->[])),arc(s(44)*s(14),0,s(50)*s(10),(true->[])),arc(s(44)*s(14),1,s(50)*s(10),(true->[])),arc(s(44)*s(14),2,s(47)*s(16),(true->[])),arc(s(45)*s(10),0,s(50)*s(10),(true->[])),arc(s(45)*s(10),1,s(50)*s(10),(true->[])),arc(s(45)*s(10),2,s(49)*s(12),(true->[])),arc(s(42)*s(16),0,s(50)*s(10),(true->[])),arc(s(42)*s(16),1,s(50)*s(10),(true->[])),arc(s(42)*s(16),2,s(31)*s(18),(true->[])),arc(s(43)*s(12),0,s(50)*s(10),(true->[])),arc(s(43)*s(12),1,s(50)*s(10),(true->[])),arc(s(43)*s(12),2,s(46)*s(13),(true->[])),arc(s(26)*s(18),0,s(34)*s(19),(true->[])),arc(s(26)*s(18),1,s(35)*s(15),(true->[])),arc(s(26)*s(18),2,s(31)*s(18),(true->[])),arc(s(29)*s(19),0,s(35)*s(15),(true->[])),arc(s(29)*s(19),1,s(35)*s(15),(true->[])),arc(s(29)*s(19),2,s(32)*s(20),(true->[])),arc(s(30)*s(15),0,s(35)*s(15),(true->[])),arc(s(30)*s(15),1,s(35)*s(15),(true->[])),arc(s(30)*s(15),2,s(33)*s(17),(true->[])),arc(s(27)*s(20),0,s(35)*s(15),(true->[])),arc(s(27)*s(20),1,s(35)*s(15),(true->[])),arc(s(27)*s(20),2,s(16)*s(21),(true->[])),arc(s(28)*s(17),0,s(35)*s(15),(true->[])),arc(s(28)*s(17),1,s(35)*s(15),(true->[])),arc(s(28)*s(17),2,s(31)*s(18),(true->[])),arc(s(11)*s(21),0,s(19)*s(21),(true->[])),arc(s(11)*s(21),1,s(20)*s(21),(true->[])),arc(s(11)*s(21),2,s(16)*s(21),(true->[])),arc(s(14)*s(21),0,s(20)*s(21),(true->[])),arc(s(14)*s(21),1,s(20)*s(21),(true->[])),arc(s(14)*s(21),2,s(17)*s(21),(true->[])),arc(s(15)*s(21),0,s(20)*s(21),(true->[])),arc(s(15)*s(21),1,s(20)*s(21),(true->[])),arc(s(15)*s(21),2,s(18)*s(21),(true->[])),arc(s(12)*s(21),0,s(20)*s(21),(true->[])),arc(s(12)*s(21),1,s(20)*s(21),(true->[])),arc(s(12)*s(21),2,s(4)*s(21),(true->[])),arc(s(13)*s(21),0,s(20)*s(21),(true->[])),arc(s(13)*s(21),1,s(20)*s(21),(true->[])),arc(s(13)*s(21),2,s(16)*s(21),(true->[])),arc(s(46)*s(13),0,s(52)*s(14),(true->[])),arc(s(46)*s(13),1,s(55)*s(10),(true->[])),arc(s(46)*s(13),2,s(53)*s(13),(true->[])),arc(s(63)*s(5),0,s(63)*s(5),(true->[])),arc(s(63)*s(5),1,s(63)*s(5),(true->[])),arc(s(63)*s(5),2,s(63)*s(7),(true->[])),arc(s(63)*s(7),0,s(63)*s(5),(true->[])),arc(s(63)*s(7),1,s(63)*s(5),(true->[])),arc(s(63)*s(7),2,s(63)*s(8),(true->[])),arc(s(60)*s(11),0,s(63)*s(5),(true->[])),arc(s(60)*s(11),1,s(63)*s(5),(true->[])),arc(s(60)*s(11),2,s(53)*s(13),(true->[])),arc(s(62)*s(9),0,s(63)*s(5),(true->[])),arc(s(62)*s(9),1,s(63)*s(5),(true->[])),arc(s(62)*s(9),2,s(61)*s(11),(true->[])),arc(s(63)*s(8),0,s(63)*s(9),(true->[])),arc(s(63)*s(8),1,s(63)*s(5),(true->[])),arc(s(63)*s(8),2,s(63)*s(8),(true->[])),arc(s(48)*s(14),0,s(55)*s(10),(true->[])),arc(s(48)*s(14),1,s(55)*s(10),(true->[])),arc(s(48)*s(14),2,s(51)*s(16),(true->[])),arc(s(50)*s(10),0,s(55)*s(10),(true->[])),arc(s(50)*s(10),1,s(55)*s(10),(true->[])),arc(s(50)*s(10),2,s(54)*s(12),(true->[])),arc(s(47)*s(16),0,s(55)*s(10),(true->[])),arc(s(47)*s(16),1,s(55)*s(10),(true->[])),arc(s(47)*s(16),2,s(36)*s(18),(true->[])),arc(s(49)*s(12),0,s(55)*s(10),(true->[])),arc(s(49)*s(12),1,s(55)*s(10),(true->[])),arc(s(49)*s(12),2,s(53)*s(13),(true->[])),arc(s(31)*s(18),0,s(39)*s(19),(true->[])),arc(s(31)*s(18),1,s(40)*s(15),(true->[])),arc(s(31)*s(18),2,s(36)*s(18),(true->[])),arc(s(34)*s(19),0,s(40)*s(15),(true->[])),arc(s(34)*s(19),1,s(40)*s(15),(true->[])),arc(s(34)*s(19),2,s(37)*s(20),(true->[])),arc(s(35)*s(15),0,s(40)*s(15),(true->[])),arc(s(35)*s(15),1,s(40)*s(15),(true->[])),arc(s(35)*s(15),2,s(38)*s(17),(true->[])),arc(s(32)*s(20),0,s(40)*s(15),(true->[])),arc(s(32)*s(20),1,s(40)*s(15),(true->[])),arc(s(32)*s(20),2,s(21)*s(21),(true->[])),arc(s(33)*s(17),0,s(40)*s(15),(true->[])),arc(s(33)*s(17),1,s(40)*s(15),(true->[])),arc(s(33)*s(17),2,s(36)*s(18),(true->[])),arc(s(16)*s(21),0,s(24)*s(21),(true->[])),arc(s(16)*s(21),1,s(25)*s(21),(true->[])),arc(s(16)*s(21),2,s(21)*s(21),(true->[])),arc(s(19)*s(21),0,s(25)*s(21),(true->[])),arc(s(19)*s(21),1,s(25)*s(21),(true->[])),arc(s(19)*s(21),2,s(22)*s(21),(true->[])),arc(s(20)*s(21),0,s(25)*s(21),(true->[])),arc(s(20)*s(21),1,s(25)*s(21),(true->[])),arc(s(20)*s(21),2,s(23)*s(21),(true->[])),arc(s(17)*s(21),0,s(25)*s(21),(true->[])),arc(s(17)*s(21),1,s(25)*s(21),(true->[])),arc(s(17)*s(21),2,s(7)*s(21),(true->[])),arc(s(18)*s(21),0,s(25)*s(21),(true->[])),arc(s(18)*s(21),1,s(25)*s(21),(true->[])),arc(s(18)*s(21),2,s(21)*s(21),(true->[])),arc(s(52)*s(14),0,s(59)*s(10),(true->[])),arc(s(52)*s(14),1,s(59)*s(10),(true->[])),arc(s(52)*s(14),2,s(56)*s(16),(true->[])),arc(s(53)*s(13),0,s(57)*s(14),(true->[])),arc(s(53)*s(13),1,s(59)*s(10),(true->[])),arc(s(53)*s(13),2,s(58)*s(13),(true->[])),arc(s(55)*s(10),0,s(59)*s(10),(true->[])),arc(s(55)*s(10),1,s(59)*s(10),(true->[])),arc(s(55)*s(10),2,s(59)*s(12),(true->[])),arc(s(61)*s(11),0,s(63)*s(5),(true->[])),arc(s(61)*s(11),1,s(63)*s(5),(true->[])),arc(s(61)*s(11),2,s(58)*s(13),(true->[])),arc(s(63)*s(9),0,s(63)*s(5),(true->[])),arc(s(63)*s(9),1,s(63)*s(5),(true->[])),arc(s(63)*s(9),2,s(63)*s(11),(true->[])),arc(s(51)*s(16),0,s(59)*s(10),(true->[])),arc(s(51)*s(16),1,s(59)*s(10),(true->[])),arc(s(51)*s(16),2,s(41)*s(18),(true->[])),arc(s(54)*s(12),0,s(59)*s(10),(true->[])),arc(s(54)*s(12),1,s(59)*s(10),(true->[])),arc(s(54)*s(12),2,s(58)*s(13),(true->[])),arc(s(36)*s(18),0,s(44)*s(19),(true->[])),arc(s(36)*s(18),1,s(45)*s(15),(true->[])),arc(s(36)*s(18),2,s(41)*s(18),(true->[])),arc(s(39)*s(19),0,s(45)*s(15),(true->[])),arc(s(39)*s(19),1,s(45)*s(15),(true->[])),arc(s(39)*s(19),2,s(42)*s(20),(true->[])),arc(s(40)*s(15),0,s(45)*s(15),(true->[])),arc(s(40)*s(15),1,s(45)*s(15),(true->[])),arc(s(40)*s(15),2,s(43)*s(17),(true->[])),arc(s(37)*s(20),0,s(45)*s(15),(true->[])),arc(s(37)*s(20),1,s(45)*s(15),(true->[])),arc(s(37)*s(20),2,s(26)*s(21),(true->[])),arc(s(38)*s(17),0,s(45)*s(15),(true->[])),arc(s(38)*s(17),1,s(45)*s(15),(true->[])),arc(s(38)*s(17),2,s(41)*s(18),(true->[])),arc(s(21)*s(21),0,s(29)*s(21),(true->[])),arc(s(21)*s(21),1,s(30)*s(21),(true->[])),arc(s(21)*s(21),2,s(26)*s(21),(true->[])),arc(s(24)*s(21),0,s(30)*s(21),(true->[])),arc(s(24)*s(21),1,s(30)*s(21),(true->[])),arc(s(24)*s(21),2,s(27)*s(21),(true->[])),arc(s(25)*s(21),0,s(30)*s(21),(true->[])),arc(s(25)*s(21),1,s(30)*s(21),(true->[])),arc(s(25)*s(21),2,s(28)*s(21),(true->[])),arc(s(22)*s(21),0,s(30)*s(21),(true->[])),arc(s(22)*s(21),1,s(30)*s(21),(true->[])),arc(s(22)*s(21),2,s(11)*s(21),(true->[])),arc(s(23)*s(21),0,s(30)*s(21),(true->[])),arc(s(23)*s(21),1,s(30)*s(21),(true->[])),arc(s(23)*s(21),2,s(26)*s(21),(true->[])),arc(s(56)*s(16),0,s(63)*s(10),(true->[])),arc(s(56)*s(16),1,s(63)*s(10),(true->[])),arc(s(56)*s(16),2,s(46)*s(18),(true->[])),arc(s(59)*s(10),0,s(63)*s(10),(true->[])),arc(s(59)*s(10),1,s(63)*s(10),(true->[])),arc(s(59)*s(10),2,s(63)*s(12),(true->[])),arc(s(57)*s(14),0,s(63)*s(10),(true->[])),arc(s(57)*s(14),1,s(63)*s(10),(true->[])),arc(s(57)*s(14),2,s(60)*s(16),(true->[])),arc(s(58)*s(13),0,s(62)*s(14),(true->[])),arc(s(58)*s(13),1,s(63)*s(10),(true->[])),arc(s(58)*s(13),2,s(63)*s(13),(true->[])),arc(s(59)*s(12),0,s(63)*s(10),(true->[])),arc(s(59)*s(12),1,s(63)*s(10),(true->[])),arc(s(59)*s(12),2,s(63)*s(13),(true->[])),arc(s(63)*s(11),0,s(63)*s(5),(true->[])),arc(s(63)*s(11),1,s(63)*s(5),(true->[])),arc(s(63)*s(11),2,s(63)*s(13),(true->[])),arc(s(41)*s(18),0,s(48)*s(19),(true->[])),arc(s(41)*s(18),1,s(50)*s(15),(true->[])),arc(s(41)*s(18),2,s(46)*s(18),(true->[])),arc(s(44)*s(19),0,s(50)*s(15),(true->[])),arc(s(44)*s(19),1,s(50)*s(15),(true->[])),arc(s(44)*s(19),2,s(47)*s(20),(true->[])),arc(s(45)*s(15),0,s(50)*s(15),(true->[])),arc(s(45)*s(15),1,s(50)*s(15),(true->[])),arc(s(45)*s(15),2,s(49)*s(17),(true->[])),arc(s(42)*s(20),0,s(50)*s(15),(true->[])),arc(s(42)*s(20),1,s(50)*s(15),(true->[])),arc(s(42)*s(20),2,s(31)*s(21),(true->[])),arc(s(43)*s(17),0,s(50)*s(15),(true->[])),arc(s(43)*s(17),1,s(50)*s(15),(true->[])),arc(s(43)*s(17),2,s(46)*s(18),(true->[])),arc(s(26)*s(21),0,s(34)*s(21),(true->[])),arc(s(26)*s(21),1,s(35)*s(21),(true->[])),arc(s(26)*s(21),2,s(31)*s(21),(true->[])),arc(s(29)*s(21),0,s(35)*s(21),(true->[])),arc(s(29)*s(21),1,s(35)*s(21),(true->[])),arc(s(29)*s(21),2,s(32)*s(21),(true->[])),arc(s(30)*s(21),0,s(35)*s(21),(true->[])),arc(s(30)*s(21),1,s(35)*s(21),(true->[])),arc(s(30)*s(21),2,s(33)*s(21),(true->[])),arc(s(27)*s(21),0,s(35)*s(21),(true->[])),arc(s(27)*s(21),1,s(35)*s(21),(true->[])),arc(s(27)*s(21),2,s(16)*s(21),(true->[])),arc(s(28)*s(21),0,s(35)*s(21),(true->[])),arc(s(28)*s(21),1,s(35)*s(21),(true->[])),arc(s(28)*s(21),2,s(31)*s(21),(true->[])),arc(s(46)*s(18),0,s(52)*s(19),(true->[])),arc(s(46)*s(18),1,s(55)*s(15),(true->[])),arc(s(46)*s(18),2,s(53)*s(18),(true->[])),arc(s(63)*s(10),0,s(63)*s(10),(true->[])),arc(s(63)*s(10),1,s(63)*s(10),(true->[])),arc(s(63)*s(10),2,s(63)*s(12),(true->[])),arc(s(63)*s(12),0,s(63)*s(10),(true->[])),arc(s(63)*s(12),1,s(63)*s(10),(true->[])),arc(s(63)*s(12),2,s(63)*s(13),(true->[])),arc(s(60)*s(16),0,s(63)*s(10),(true->[])),arc(s(60)*s(16),1,s(63)*s(10),(true->[])),arc(s(60)*s(16),2,s(53)*s(18),(true->[])),arc(s(62)*s(14),0,s(63)*s(10),(true->[])),arc(s(62)*s(14),1,s(63)*s(10),(true->[])),arc(s(62)*s(14),2,s(61)*s(16),(true->[])),arc(s(63)*s(13),0,s(63)*s(14),(true->[])),arc(s(63)*s(13),1,s(63)*s(10),(true->[])),arc(s(63)*s(13),2,s(63)*s(13),(true->[])),arc(s(48)*s(19),0,s(55)*s(15),(true->[])),arc(s(48)*s(19),1,s(55)*s(15),(true->[])),arc(s(48)*s(19),2,s(51)*s(20),(true->[])),arc(s(50)*s(15),0,s(55)*s(15),(true->[])),arc(s(50)*s(15),1,s(55)*s(15),(true->[])),arc(s(50)*s(15),2,s(54)*s(17),(true->[])),arc(s(47)*s(20),0,s(55)*s(15),(true->[])),arc(s(47)*s(20),1,s(55)*s(15),(true->[])),arc(s(47)*s(20),2,s(36)*s(21),(true->[])),arc(s(49)*s(17),0,s(55)*s(15),(true->[])),arc(s(49)*s(17),1,s(55)*s(15),(true->[])),arc(s(49)*s(17),2,s(53)*s(18),(true->[])),arc(s(31)*s(21),0,s(39)*s(21),(true->[])),arc(s(31)*s(21),1,s(40)*s(21),(true->[])),arc(s(31)*s(21),2,s(36)*s(21),(true->[])),arc(s(34)*s(21),0,s(40)*s(21),(true->[])),arc(s(34)*s(21),1,s(40)*s(21),(true->[])),arc(s(34)*s(21),2,s(37)*s(21),(true->[])),arc(s(35)*s(21),0,s(40)*s(21),(true->[])),arc(s(35)*s(21),1,s(40)*s(21),(true->[])),arc(s(35)*s(21),2,s(38)*s(21),(true->[])),arc(s(32)*s(21),0,s(40)*s(21),(true->[])),arc(s(32)*s(21),1,s(40)*s(21),(true->[])),arc(s(32)*s(21),2,s(21)*s(21),(true->[])),arc(s(33)*s(21),0,s(40)*s(21),(true->[])),arc(s(33)*s(21),1,s(40)*s(21),(true->[])),arc(s(33)*s(21),2,s(36)*s(21),(true->[])),arc(s(52)*s(19),0,s(59)*s(15),(true->[])),arc(s(52)*s(19),1,s(59)*s(15),(true->[])),arc(s(52)*s(19),2,s(56)*s(20),(true->[])),arc(s(53)*s(18),0,s(57)*s(19),(true->[])),arc(s(53)*s(18),1,s(59)*s(15),(true->[])),arc(s(53)*s(18),2,s(58)*s(18),(true->[])),arc(s(55)*s(15),0,s(59)*s(15),(true->[])),arc(s(55)*s(15),1,s(59)*s(15),(true->[])),arc(s(55)*s(15),2,s(59)*s(17),(true->[])),arc(s(61)*s(16),0,s(63)*s(10),(true->[])),arc(s(61)*s(16),1,s(63)*s(10),(true->[])),arc(s(61)*s(16),2,s(58)*s(18),(true->[])),arc(s(63)*s(14),0,s(63)*s(10),(true->[])),arc(s(63)*s(14),1,s(63)*s(10),(true->[])),arc(s(63)*s(14),2,s(63)*s(16),(true->[])),arc(s(51)*s(20),0,s(59)*s(15),(true->[])),arc(s(51)*s(20),1,s(59)*s(15),(true->[])),arc(s(51)*s(20),2,s(41)*s(21),(true->[])),arc(s(54)*s(17),0,s(59)*s(15),(true->[])),arc(s(54)*s(17),1,s(59)*s(15),(true->[])),arc(s(54)*s(17),2,s(58)*s(18),(true->[])),arc(s(36)*s(21),0,s(44)*s(21),(true->[])),arc(s(36)*s(21),1,s(45)*s(21),(true->[])),arc(s(36)*s(21),2,s(41)*s(21),(true->[])),arc(s(39)*s(21),0,s(45)*s(21),(true->[])),arc(s(39)*s(21),1,s(45)*s(21),(true->[])),arc(s(39)*s(21),2,s(42)*s(21),(true->[])),arc(s(40)*s(21),0,s(45)*s(21),(true->[])),arc(s(40)*s(21),1,s(45)*s(21),(true->[])),arc(s(40)*s(21),2,s(43)*s(21),(true->[])),arc(s(37)*s(21),0,s(45)*s(21),(true->[])),arc(s(37)*s(21),1,s(45)*s(21),(true->[])),arc(s(37)*s(21),2,s(26)*s(21),(true->[])),arc(s(38)*s(21),0,s(45)*s(21),(true->[])),arc(s(38)*s(21),1,s(45)*s(21),(true->[])),arc(s(38)*s(21),2,s(41)*s(21),(true->[])),arc(s(56)*s(20),0,s(63)*s(15),(true->[])),arc(s(56)*s(20),1,s(63)*s(15),(true->[])),arc(s(56)*s(20),2,s(46)*s(21),(true->[])),arc(s(59)*s(15),0,s(63)*s(15),(true->[])),arc(s(59)*s(15),1,s(63)*s(15),(true->[])),arc(s(59)*s(15),2,s(63)*s(17),(true->[])),arc(s(57)*s(19),0,s(63)*s(15),(true->[])),arc(s(57)*s(19),1,s(63)*s(15),(true->[])),arc(s(57)*s(19),2,s(60)*s(20),(true->[])),arc(s(58)*s(18),0,s(62)*s(19),(true->[])),arc(s(58)*s(18),1,s(63)*s(15),(true->[])),arc(s(58)*s(18),2,s(63)*s(18),(true->[])),arc(s(59)*s(17),0,s(63)*s(15),(true->[])),arc(s(59)*s(17),1,s(63)*s(15),(true->[])),arc(s(59)*s(17),2,s(63)*s(18),(true->[])),arc(s(63)*s(16),0,s(63)*s(10),(true->[])),arc(s(63)*s(16),1,s(63)*s(10),(true->[])),arc(s(63)*s(16),2,s(63)*s(18),(true->[])),arc(s(41)*s(21),0,s(48)*s(21),(true->[])),arc(s(41)*s(21),1,s(50)*s(21),(true->[])),arc(s(41)*s(21),2,s(46)*s(21),(true->[])),arc(s(44)*s(21),0,s(50)*s(21),(true->[])),arc(s(44)*s(21),1,s(50)*s(21),(true->[])),arc(s(44)*s(21),2,s(47)*s(21),(true->[])),arc(s(45)*s(21),0,s(50)*s(21),(true->[])),arc(s(45)*s(21),1,s(50)*s(21),(true->[])),arc(s(45)*s(21),2,s(49)*s(21),(true->[])),arc(s(42)*s(21),0,s(50)*s(21),(true->[])),arc(s(42)*s(21),1,s(50)*s(21),(true->[])),arc(s(42)*s(21),2,s(31)*s(21),(true->[])),arc(s(43)*s(21),0,s(50)*s(21),(true->[])),arc(s(43)*s(21),1,s(50)*s(21),(true->[])),arc(s(43)*s(21),2,s(46)*s(21),(true->[])),arc(s(46)*s(21),0,s(52)*s(21),(true->[])),arc(s(46)*s(21),1,s(55)*s(21),(true->[])),arc(s(46)*s(21),2,s(53)*s(21),(true->[])),arc(s(63)*s(15),0,s(63)*s(15),(true->[])),arc(s(63)*s(15),1,s(63)*s(15),(true->[])),arc(s(63)*s(15),2,s(63)*s(17),(true->[])),arc(s(63)*s(17),0,s(63)*s(15),(true->[])),arc(s(63)*s(17),1,s(63)*s(15),(true->[])),arc(s(63)*s(17),2,s(63)*s(18),(true->[])),arc(s(60)*s(20),0,s(63)*s(15),(true->[])),arc(s(60)*s(20),1,s(63)*s(15),(true->[])),arc(s(60)*s(20),2,s(53)*s(21),(true->[])),arc(s(62)*s(19),0,s(63)*s(15),(true->[])),arc(s(62)*s(19),1,s(63)*s(15),(true->[])),arc(s(62)*s(19),2,s(61)*s(20),(true->[])),arc(s(63)*s(18),0,s(63)*s(19),(true->[])),arc(s(63)*s(18),1,s(63)*s(15),(true->[])),arc(s(63)*s(18),2,s(63)*s(18),(true->[])),arc(s(48)*s(21),0,s(55)*s(21),(true->[])),arc(s(48)*s(21),1,s(55)*s(21),(true->[])),arc(s(48)*s(21),2,s(51)*s(21),(true->[])),arc(s(50)*s(21),0,s(55)*s(21),(true->[])),arc(s(50)*s(21),1,s(55)*s(21),(true->[])),arc(s(50)*s(21),2,s(54)*s(21),(true->[])),arc(s(47)*s(21),0,s(55)*s(21),(true->[])),arc(s(47)*s(21),1,s(55)*s(21),(true->[])),arc(s(47)*s(21),2,s(36)*s(21),(true->[])),arc(s(49)*s(21),0,s(55)*s(21),(true->[])),arc(s(49)*s(21),1,s(55)*s(21),(true->[])),arc(s(49)*s(21),2,s(53)*s(21),(true->[])),arc(s(52)*s(21),0,s(59)*s(21),(true->[])),arc(s(52)*s(21),1,s(59)*s(21),(true->[])),arc(s(52)*s(21),2,s(56)*s(21),(true->[])),arc(s(53)*s(21),0,s(57)*s(21),(true->[])),arc(s(53)*s(21),1,s(59)*s(21),(true->[])),arc(s(53)*s(21),2,s(58)*s(21),(true->[])),arc(s(55)*s(21),0,s(59)*s(21),(true->[])),arc(s(55)*s(21),1,s(59)*s(21),(true->[])),arc(s(55)*s(21),2,s(59)*s(21),(true->[])),arc(s(61)*s(20),0,s(63)*s(15),(true->[])),arc(s(61)*s(20),1,s(63)*s(15),(true->[])),arc(s(61)*s(20),2,s(58)*s(21),(true->[])),arc(s(63)*s(19),0,s(63)*s(15),(true->[])),arc(s(63)*s(19),1,s(63)*s(15),(true->[])),arc(s(63)*s(19),2,s(63)*s(20),(true->[])),arc(s(51)*s(21),0,s(59)*s(21),(true->[])),arc(s(51)*s(21),1,s(59)*s(21),(true->[])),arc(s(51)*s(21),2,s(41)*s(21),(true->[])),arc(s(54)*s(21),0,s(59)*s(21),(true->[])),arc(s(54)*s(21),1,s(59)*s(21),(true->[])),arc(s(54)*s(21),2,s(58)*s(21),(true->[])),arc(s(56)*s(21),0,s(63)*s(21),(true->[])),arc(s(56)*s(21),1,s(63)*s(21),(true->[])),arc(s(56)*s(21),2,s(46)*s(21),(true->[])),arc(s(59)*s(21),0,s(63)*s(21),(true->[])),arc(s(59)*s(21),1,s(63)*s(21),(true->[])),arc(s(59)*s(21),2,s(63)*s(21),(true->[])),arc(s(57)*s(21),0,s(63)*s(21),(true->[])),arc(s(57)*s(21),1,s(63)*s(21),(true->[])),arc(s(57)*s(21),2,s(60)*s(21),(true->[])),arc(s(58)*s(21),0,s(62)*s(21),(true->[])),arc(s(58)*s(21),1,s(63)*s(21),(true->[])),arc(s(58)*s(21),2,s(63)*s(21),(true->[])),arc(s(63)*s(20),0,s(63)*s(15),(true->[])),arc(s(63)*s(20),1,s(63)*s(15),(true->[])),arc(s(63)*s(20),2,s(63)*s(21),(true->[])),arc(s(63)*s(21),0,s(63)*s(21),(true->[])),arc(s(63)*s(21),1,s(63)*s(21),(true->[])),arc(s(63)*s(21),2,s(63)*s(21),(true->[])),arc(s(60)*s(21),0,s(63)*s(21),(true->[])),arc(s(60)*s(21),1,s(63)*s(21),(true->[])),arc(s(60)*s(21),2,s(53)*s(21),(true->[])),arc(s(62)*s(21),0,s(63)*s(21),(true->[])),arc(s(62)*s(21),1,s(63)*s(21),(true->[])),arc(s(62)*s(21),2,s(61)*s(21),(true->[])),arc(s(61)*s(21),0,s(63)*s(21),(true->[])),arc(s(61)*s(21),1,s(63)*s(21),(true->[])),arc(s(61)*s(21),2,s(58)*s(21),(true->[]))],[],[],[])).
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ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(75)*s(6)),sink(s(76)*s(6)),sink(s(77)*s(6)),sink(s(78)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(5),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(5),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(5),0,s(20)*s(1),(true->[])),arc(s(12)*s(5),1,s(20)*s(1),(true->[])),arc(s(12)*s(5),2,s(4)*s(6),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(5),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(5),0,s(25)*s(1),(true->[])),arc(s(17)*s(5),1,s(25)*s(1),(true->[])),arc(s(17)*s(5),2,s(7)*s(6),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(6),0,s(9)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(5),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(5),0,s(30)*s(1),(true->[])),arc(s(22)*s(5),1,s(30)*s(1),(true->[])),arc(s(22)*s(5),2,s(11)*s(6),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(6),(true->[])),arc(s(9)*s(6),1,s(15)*s(6),(true->[])),arc(s(9)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(15)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(13)*s(6),(true->[])),arc(s(26)*s(3),0,s(34)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(5),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(5),0,s(35)*s(1),(true->[])),arc(s(27)*s(5),1,s(35)*s(1),(true->[])),arc(s(27)*s(5),2,s(16)*s(6),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(16)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(17)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(18)*s(6),(true->[])),arc(s(12)*s(6),0,s(20)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(4)*s(6),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(36)*s(3),(true->[])),arc(s(34)*s(4),0,s(40)*s(1),(true->[])),arc(s(34)*s(4),1,s(40)*s(1),(true->[])),arc(s(34)*s(4),2,s(37)*s(5),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(38)*s(2),(true->[])),arc(s(32)*s(5),0,s(40)*s(1),(true->[])),arc(s(32)*s(5),1,s(40)*s(1),(true->[])),arc(s(32)*s(5),2,s(21)*s(6),(true->[])),arc(s(33)*s(2),0,s(40)*s(1),(true->[])),arc(s(33)*s(2),1,s(40)*s(1),(true->[])),arc(s(33)*s(2),2,s(36)*s(3),(true->[])),arc(s(16)*s(6),0,s(24)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(6),(true->[])),arc(s(19)*s(6),0,s(25)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(22)*s(6),(true->[])),arc(s(20)*s(6),0,s(25)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(17)*s(6),0,s(25)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(7)*s(6),(true->[])),arc(s(18)*s(6),0,s(25)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(21)*s(6),(true->[])),arc(s(36)*s(3),0,s(44)*s(4),(true->[])),arc(s(36)*s(3),1,s(45)*s(1),(true->[])),arc(s(36)*s(3),2,s(41)*s(3),(true->[])),arc(s(39)*s(4),0,s(45)*s(1),(true->[])),arc(s(39)*s(4),1,s(45)*s(1),(true->[])),arc(s(39)*s(4),2,s(42)*s(5),(true->[])),arc(s(40)*s(1),0,s(45)*s(1),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(43)*s(2),(true->[])),arc(s(37)*s(5),0,s(45)*s(1),(true->[])),arc(s(37)*s(5),1,s(45)*s(1),(true->[])),arc(s(37)*s(5),2,s(26)*s(6),(true->[])),arc(s(38)*s(2),0,s(45)*s(1),(true->[])),arc(s(38)*s(2),1,s(45)*s(1),(true->[])),arc(s(38)*s(2),2,s(41)*s(3),(true->[])),arc(s(21)*s(6),0,s(29)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(26)*s(6),(true->[])),arc(s(24)*s(6),0,s(30)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(27)*s(6),(true->[])),arc(s(25)*s(6),0,s(30)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(28)*s(6),(true->[])),arc(s(22)*s(6),0,s(30)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(11)*s(6),(true->[])),arc(s(23)*s(6),0,s(30)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(26)*s(6),(true->[])),arc(s(41)*s(3),0,s(49)*s(4),(true->[])),arc(s(41)*s(3),1,s(50)*s(1),(true->[])),arc(s(41)*s(3),2,s(46)*s(3),(true->[])),arc(s(44)*s(4),0,s(50)*s(1),(true->[])),arc(s(44)*s(4),1,s(50)*s(1),(true->[])),arc(s(44)*s(4),2,s(47)*s(5),(true->[])),arc(s(45)*s(1),0,s(50)*s(1),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(48)*s(2),(true->[])),arc(s(42)*s(5),0,s(50)*s(1),(true->[])),arc(s(42)*s(5),1,s(50)*s(1),(true->[])),arc(s(42)*s(5),2,s(31)*s(6),(true->[])),arc(s(43)*s(2),0,s(50)*s(1),(true->[])),arc(s(43)*s(2),1,s(50)*s(1),(true->[])),arc(s(43)*s(2),2,s(46)*s(3),(true->[])),arc(s(26)*s(6),0,s(34)*s(6),(true->[])),arc(s(26)*s(6),1,s(35)*s(6),(true->[])),arc(s(26)*s(6),2,s(31)*s(6),(true->[])),arc(s(29)*s(6),0,s(35)*s(6),(true->[])),arc(s(29)*s(6),1,s(35)*s(6),(true->[])),arc(s(29)*s(6),2,s(32)*s(6),(true->[])),arc(s(30)*s(6),0,s(35)*s(6),(true->[])),arc(s(30)*s(6),1,s(35)*s(6),(true->[])),arc(s(30)*s(6),2,s(33)*s(6),(true->[])),arc(s(27)*s(6),0,s(35)*s(6),(true->[])),arc(s(27)*s(6),1,s(35)*s(6),(true->[])),arc(s(27)*s(6),2,s(16)*s(6),(true->[])),arc(s(28)*s(6),0,s(35)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(31)*s(6),(true->[])),arc(s(46)*s(3),0,s(54)*s(4),(true->[])),arc(s(46)*s(3),1,s(55)*s(1),(true->[])),arc(s(46)*s(3),2,s(51)*s(3),(true->[])),arc(s(49)*s(4),0,s(55)*s(1),(true->[])),arc(s(49)*s(4),1,s(55)*s(1),(true->[])),arc(s(49)*s(4),2,s(52)*s(5),(true->[])),arc(s(50)*s(1),0,s(55)*s(1),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(53)*s(2),(true->[])),arc(s(47)*s(5),0,s(55)*s(1),(true->[])),arc(s(47)*s(5),1,s(55)*s(1),(true->[])),arc(s(47)*s(5),2,s(36)*s(6),(true->[])),arc(s(48)*s(2),0,s(55)*s(1),(true->[])),arc(s(48)*s(2),1,s(55)*s(1),(true->[])),arc(s(48)*s(2),2,s(51)*s(3),(true->[])),arc(s(31)*s(6),0,s(39)*s(6),(true->[])),arc(s(31)*s(6),1,s(40)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(6),(true->[])),arc(s(34)*s(6),0,s(40)*s(6),(true->[])),arc(s(34)*s(6),1,s(40)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(6),(true->[])),arc(s(35)*s(6),0,s(40)*s(6),(true->[])),arc(s(35)*s(6),1,s(40)*s(6),(true->[])),arc(s(35)*s(6),2,s(38)*s(6),(true->[])),arc(s(32)*s(6),0,s(40)*s(6),(true->[])),arc(s(32)*s(6),1,s(40)*s(6),(true->[])),arc(s(32)*s(6),2,s(21)*s(6),(true->[])),arc(s(33)*s(6),0,s(40)*s(6),(true->[])),arc(s(33)*s(6),1,s(40)*s(6),(true->[])),arc(s(33)*s(6),2,s(36)*s(6),(true->[])),arc(s(51)*s(3),0,s(59)*s(4),(true->[])),arc(s(51)*s(3),1,s(60)*s(1),(true->[])),arc(s(51)*s(3),2,s(56)*s(3),(true->[])),arc(s(54)*s(4),0,s(60)*s(1),(true->[])),arc(s(54)*s(4),1,s(60)*s(1),(true->[])),arc(s(54)*s(4),2,s(57)*s(5),(true->[])),arc(s(55)*s(1),0,s(60)*s(1),(true->[])),arc(s(55)*s(1),1,s(60)*s(1),(true->[])),arc(s(55)*s(1),2,s(58)*s(2),(true->[])),arc(s(52)*s(5),0,s(60)*s(1),(true->[])),arc(s(52)*s(5),1,s(60)*s(1),(true->[])),arc(s(52)*s(5),2,s(41)*s(6),(true->[])),arc(s(53)*s(2),0,s(60)*s(1),(true->[])),arc(s(53)*s(2),1,s(60)*s(1),(true->[])),arc(s(53)*s(2),2,s(56)*s(3),(true->[])),arc(s(36)*s(6),0,s(44)*s(6),(true->[])),arc(s(36)*s(6),1,s(45)*s(6),(true->[])),arc(s(36)*s(6),2,s(41)*s(6),(true->[])),arc(s(39)*s(6),0,s(45)*s(6),(true->[])),arc(s(39)*s(6),1,s(45)*s(6),(true->[])),arc(s(39)*s(6),2,s(42)*s(6),(true->[])),arc(s(40)*s(6),0,s(45)*s(6),(true->[])),arc(s(40)*s(6),1,s(45)*s(6),(true->[])),arc(s(40)*s(6),2,s(43)*s(6),(true->[])),arc(s(37)*s(6),0,s(45)*s(6),(true->[])),arc(s(37)*s(6),1,s(45)*s(6),(true->[])),arc(s(37)*s(6),2,s(26)*s(6),(true->[])),arc(s(38)*s(6),0,s(45)*s(6),(true->[])),arc(s(38)*s(6),1,s(45)*s(6),(true->[])),arc(s(38)*s(6),2,s(41)*s(6),(true->[])),arc(s(56)*s(3),0,s(63)*s(4),(true->[])),arc(s(56)*s(3),1,s(65)*s(1),(true->[])),arc(s(56)*s(3),2,s(61)*s(3),(true->[])),arc(s(59)*s(4),0,s(65)*s(1),(true->[])),arc(s(59)*s(4),1,s(65)*s(1),(true->[])),arc(s(59)*s(4),2,s(62)*s(5),(true->[])),arc(s(60)*s(1),0,s(65)*s(1),(true->[])),arc(s(60)*s(1),1,s(65)*s(1),(true->[])),arc(s(60)*s(1),2,s(64)*s(2),(true->[])),arc(s(57)*s(5),0,s(65)*s(1),(true->[])),arc(s(57)*s(5),1,s(65)*s(1),(true->[])),arc(s(57)*s(5),2,s(46)*s(6),(true->[])),arc(s(58)*s(2),0,s(65)*s(1),(true->[])),arc(s(58)*s(2),1,s(65)*s(1),(true->[])),arc(s(58)*s(2),2,s(61)*s(3),(true->[])),arc(s(41)*s(6),0,s(49)*s(6),(true->[])),arc(s(41)*s(6),1,s(50)*s(6),(true->[])),arc(s(41)*s(6),2,s(46)*s(6),(true->[])),arc(s(44)*s(6),0,s(50)*s(6),(true->[])),arc(s(44)*s(6),1,s(50)*s(6),(true->[])),arc(s(44)*s(6),2,s(47)*s(6),(true->[])),arc(s(45)*s(6),0,s(50)*s(6),(true->[])),arc(s(45)*s(6),1,s(50)*s(6),(true->[])),arc(s(45)*s(6),2,s(48)*s(6),(true->[])),arc(s(42)*s(6),0,s(50)*s(6),(true->[])),arc(s(42)*s(6),1,s(50)*s(6),(true->[])),arc(s(42)*s(6),2,s(31)*s(6),(true->[])),arc(s(43)*s(6),0,s(50)*s(6),(true->[])),arc(s(43)*s(6),1,s(50)*s(6),(true->[])),arc(s(43)*s(6),2,s(46)*s(6),(true->[])),arc(s(61)*s(3),0,s(67)*s(4),(true->[])),arc(s(61)*s(3),1,s(70)*s(1),(true->[])),arc(s(61)*s(3),2,s(68)*s(3),(true->[])),arc(s(63)*s(4),0,s(70)*s(1),(true->[])),arc(s(63)*s(4),1,s(70)*s(1),(true->[])),arc(s(63)*s(4),2,s(66)*s(5),(true->[])),arc(s(65)*s(1),0,s(70)*s(1),(true->[])),arc(s(65)*s(1),1,s(70)*s(1),(true->[])),arc(s(65)*s(1),2,s(69)*s(2),(true->[])),arc(s(62)*s(5),0,s(70)*s(1),(true->[])),arc(s(62)*s(5),1,s(70)*s(1),(true->[])),arc(s(62)*s(5),2,s(51)*s(6),(true->[])),arc(s(64)*s(2),0,s(70)*s(1),(true->[])),arc(s(64)*s(2),1,s(70)*s(1),(true->[])),arc(s(64)*s(2),2,s(68)*s(3),(true->[])),arc(s(46)*s(6),0,s(54)*s(6),(true->[])),arc(s(46)*s(6),1,s(55)*s(6),(true->[])),arc(s(46)*s(6),2,s(51)*s(6),(true->[])),arc(s(49)*s(6),0,s(55)*s(6),(true->[])),arc(s(49)*s(6),1,s(55)*s(6),(true->[])),arc(s(49)*s(6),2,s(52)*s(6),(true->[])),arc(s(50)*s(6),0,s(55)*s(6),(true->[])),arc(s(50)*s(6),1,s(55)*s(6),(true->[])),arc(s(50)*s(6),2,s(53)*s(6),(true->[])),arc(s(47)*s(6),0,s(55)*s(6),(true->[])),arc(s(47)*s(6),1,s(55)*s(6),(true->[])),arc(s(47)*s(6),2,s(36)*s(6),(true->[])),arc(s(48)*s(6),0,s(55)*s(6),(true->[])),arc(s(48)*s(6),1,s(55)*s(6),(true->[])),arc(s(48)*s(6),2,s(51)*s(6),(true->[])),arc(s(67)*s(4),0,s(74)*s(1),(true->[])),arc(s(67)*s(4),1,s(74)*s(1),(true->[])),arc(s(67)*s(4),2,s(71)*s(5),(true->[])),arc(s(68)*s(3),0,s(72)*s(4),(true->[])),arc(s(68)*s(3),1,s(74)*s(1),(true->[])),arc(s(68)*s(3),2,s(73)*s(3),(true->[])),arc(s(70)*s(1),0,s(74)*s(1),(true->[])),arc(s(70)*s(1),1,s(74)*s(1),(true->[])),arc(s(70)*s(1),2,s(74)*s(2),(true->[])),arc(s(66)*s(5),0,s(74)*s(1),(true->[])),arc(s(66)*s(5),1,s(74)*s(1),(true->[])),arc(s(66)*s(5),2,s(56)*s(6),(true->[])),arc(s(69)*s(2),0,s(74)*s(1),(true->[])),arc(s(69)*s(2),1,s(74)*s(1),(true->[])),arc(s(69)*s(2),2,s(73)*s(3),(true->[])),arc(s(51)*s(6),0,s(59)*s(6),(true->[])),arc(s(51)*s(6),1,s(60)*s(6),(true->[])),arc(s(51)*s(6),2,s(56)*s(6),(true->[])),arc(s(54)*s(6),0,s(60)*s(6),(true->[])),arc(s(54)*s(6),1,s(60)*s(6),(true->[])),arc(s(54)*s(6),2,s(57)*s(6),(true->[])),arc(s(55)*s(6),0,s(60)*s(6),(true->[])),arc(s(55)*s(6),1,s(60)*s(6),(true->[])),arc(s(55)*s(6),2,s(58)*s(6),(true->[])),arc(s(52)*s(6),0,s(60)*s(6),(true->[])),arc(s(52)*s(6),1,s(60)*s(6),(true->[])),arc(s(52)*s(6),2,s(41)*s(6),(true->[])),arc(s(53)*s(6),0,s(60)*s(6),(true->[])),arc(s(53)*s(6),1,s(60)*s(6),(true->[])),arc(s(53)*s(6),2,s(56)*s(6),(true->[])),arc(s(71)*s(5),0,s(78)*s(1),(true->[])),arc(s(71)*s(5),1,s(78)*s(1),(true->[])),arc(s(71)*s(5),2,s(61)*s(6),(true->[])),arc(s(74)*s(1),0,s(78)*s(1),(true->[])),arc(s(74)*s(1),1,s(78)*s(1),(true->[])),arc(s(74)*s(1),2,s(78)*s(2),(true->[])),arc(s(72)*s(4),0,s(78)*s(1),(true->[])),arc(s(72)*s(4),1,s(78)*s(1),(true->[])),arc(s(72)*s(4),2,s(75)*s(5),(true->[])),arc(s(73)*s(3),0,s(77)*s(4),(true->[])),arc(s(73)*s(3),1,s(78)*s(1),(true->[])),arc(s(73)*s(3),2,s(78)*s(3),(true->[])),arc(s(74)*s(2),0,s(78)*s(1),(true->[])),arc(s(74)*s(2),1,s(78)*s(1),(true->[])),arc(s(74)*s(2),2,s(78)*s(3),(true->[])),arc(s(56)*s(6),0,s(63)*s(6),(true->[])),arc(s(56)*s(6),1,s(65)*s(6),(true->[])),arc(s(56)*s(6),2,s(61)*s(6),(true->[])),arc(s(59)*s(6),0,s(65)*s(6),(true->[])),arc(s(59)*s(6),1,s(65)*s(6),(true->[])),arc(s(59)*s(6),2,s(62)*s(6),(true->[])),arc(s(60)*s(6),0,s(65)*s(6),(true->[])),arc(s(60)*s(6),1,s(65)*s(6),(true->[])),arc(s(60)*s(6),2,s(64)*s(6),(true->[])),arc(s(57)*s(6),0,s(65)*s(6),(true->[])),arc(s(57)*s(6),1,s(65)*s(6),(true->[])),arc(s(57)*s(6),2,s(46)*s(6),(true->[])),arc(s(58)*s(6),0,s(65)*s(6),(true->[])),arc(s(58)*s(6),1,s(65)*s(6),(true->[])),arc(s(58)*s(6),2,s(61)*s(6),(true->[])),arc(s(61)*s(6),0,s(67)*s(6),(true->[])),arc(s(61)*s(6),1,s(70)*s(6),(true->[])),arc(s(61)*s(6),2,s(68)*s(6),(true->[])),arc(s(78)*s(1),0,s(78)*s(1),(true->[])),arc(s(78)*s(1),1,s(78)*s(1),(true->[])),arc(s(78)*s(1),2,s(78)*s(2),(true->[])),arc(s(78)*s(2),0,s(78)*s(1),(true->[])),arc(s(78)*s(2),1,s(78)*s(1),(true->[])),arc(s(78)*s(2),2,s(78)*s(3),(true->[])),arc(s(75)*s(5),0,s(78)*s(1),(true->[])),arc(s(75)*s(5),1,s(78)*s(1),(true->[])),arc(s(75)*s(5),2,s(68)*s(6),(true->[])),arc(s(77)*s(4),0,s(78)*s(1),(true->[])),arc(s(77)*s(4),1,s(78)*s(1),(true->[])),arc(s(77)*s(4),2,s(76)*s(5),(true->[])),arc(s(78)*s(3),0,s(78)*s(4),(true->[])),arc(s(78)*s(3),1,s(78)*s(1),(true->[])),arc(s(78)*s(3),2,s(78)*s(3),(true->[])),arc(s(63)*s(6),0,s(70)*s(6),(true->[])),arc(s(63)*s(6),1,s(70)*s(6),(true->[])),arc(s(63)*s(6),2,s(66)*s(6),(true->[])),arc(s(65)*s(6),0,s(70)*s(6),(true->[])),arc(s(65)*s(6),1,s(70)*s(6),(true->[])),arc(s(65)*s(6),2,s(69)*s(6),(true->[])),arc(s(62)*s(6),0,s(70)*s(6),(true->[])),arc(s(62)*s(6),1,s(70)*s(6),(true->[])),arc(s(62)*s(6),2,s(51)*s(6),(true->[])),arc(s(64)*s(6),0,s(70)*s(6),(true->[])),arc(s(64)*s(6),1,s(70)*s(6),(true->[])),arc(s(64)*s(6),2,s(68)*s(6),(true->[])),arc(s(67)*s(6),0,s(74)*s(6),(true->[])),arc(s(67)*s(6),1,s(74)*s(6),(true->[])),arc(s(67)*s(6),2,s(71)*s(6),(true->[])),arc(s(68)*s(6),0,s(72)*s(6),(true->[])),arc(s(68)*s(6),1,s(74)*s(6),(true->[])),arc(s(68)*s(6),2,s(73)*s(6),(true->[])),arc(s(70)*s(6),0,s(74)*s(6),(true->[])),arc(s(70)*s(6),1,s(74)*s(6),(true->[])),arc(s(70)*s(6),2,s(74)*s(6),(true->[])),arc(s(76)*s(5),0,s(78)*s(1),(true->[])),arc(s(76)*s(5),1,s(78)*s(1),(true->[])),arc(s(76)*s(5),2,s(73)*s(6),(true->[])),arc(s(78)*s(4),0,s(78)*s(1),(true->[])),arc(s(78)*s(4),1,s(78)*s(1),(true->[])),arc(s(78)*s(4),2,s(78)*s(5),(true->[])),arc(s(66)*s(6),0,s(74)*s(6),(true->[])),arc(s(66)*s(6),1,s(74)*s(6),(true->[])),arc(s(66)*s(6),2,s(56)*s(6),(true->[])),arc(s(69)*s(6),0,s(74)*s(6),(true->[])),arc(s(69)*s(6),1,s(74)*s(6),(true->[])),arc(s(69)*s(6),2,s(73)*s(6),(true->[])),arc(s(71)*s(6),0,s(78)*s(6),(true->[])),arc(s(71)*s(6),1,s(78)*s(6),(true->[])),arc(s(71)*s(6),2,s(61)*s(6),(true->[])),arc(s(74)*s(6),0,s(78)*s(6),(true->[])),arc(s(74)*s(6),1,s(78)*s(6),(true->[])),arc(s(74)*s(6),2,s(78)*s(6),(true->[])),arc(s(72)*s(6),0,s(78)*s(6),(true->[])),arc(s(72)*s(6),1,s(78)*s(6),(true->[])),arc(s(72)*s(6),2,s(75)*s(6),(true->[])),arc(s(73)*s(6),0,s(77)*s(6),(true->[])),arc(s(73)*s(6),1,s(78)*s(6),(true->[])),arc(s(73)*s(6),2,s(78)*s(6),(true->[])),arc(s(78)*s(5),0,s(78)*s(1),(true->[])),arc(s(78)*s(5),1,s(78)*s(1),(true->[])),arc(s(78)*s(5),2,s(78)*s(6),(true->[])),arc(s(78)*s(6),0,s(78)*s(6),(true->[])),arc(s(78)*s(6),1,s(78)*s(6),(true->[])),arc(s(78)*s(6),2,s(78)*s(6),(true->[])),arc(s(75)*s(6),0,s(78)*s(6),(true->[])),arc(s(75)*s(6),1,s(78)*s(6),(true->[])),arc(s(75)*s(6),2,s(68)*s(6),(true->[])),arc(s(77)*s(6),0,s(78)*s(6),(true->[])),arc(s(77)*s(6),1,s(78)*s(6),(true->[])),arc(s(77)*s(6),2,s(76)*s(6),(true->[])),arc(s(76)*s(6),0,s(78)*s(6),(true->[])),arc(s(76)*s(6),1,s(78)*s(6),(true->[])),arc(s(76)*s(6),2,s(73)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(75)*s(11)),sink(s(76)*s(11)),sink(s(77)*s(11)),sink(s(78)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(20)*s(1),(true->[])),arc(s(12)*s(6),2,s(4)*s(8),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(6),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(6),0,s(25)*s(1),(true->[])),arc(s(17)*s(6),1,s(25)*s(1),(true->[])),arc(s(17)*s(6),2,s(7)*s(8),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(8),0,s(9)*s(9),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(6),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(6),0,s(30)*s(1),(true->[])),arc(s(22)*s(6),1,s(30)*s(1),(true->[])),arc(s(22)*s(6),2,s(11)*s(8),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(8),0,s(14)*s(9),(true->[])),arc(s(7)*s(8),1,s(15)*s(5),(true->[])),arc(s(7)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(15)*s(5),(true->[])),arc(s(9)*s(9),2,s(12)*s(10),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(13)*s(7),(true->[])),arc(s(26)*s(3),0,s(34)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(6),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(6),0,s(35)*s(1),(true->[])),arc(s(27)*s(6),1,s(35)*s(1),(true->[])),arc(s(27)*s(6),2,s(16)*s(8),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(8),0,s(19)*s(9),(true->[])),arc(s(11)*s(8),1,s(20)*s(5),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(20)*s(5),(true->[])),arc(s(14)*s(9),2,s(17)*s(10),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(18)*s(7),(true->[])),arc(s(12)*s(10),0,s(20)*s(5),(true->[])),arc(s(12)*s(10),1,s(20)*s(5),(true->[])),arc(s(12)*s(10),2,s(4)*s(11),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(20)*s(5),(true->[])),arc(s(13)*s(7),2,s(16)*s(8),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(36)*s(3),(true->[])),arc(s(34)*s(4),0,s(40)*s(1),(true->[])),arc(s(34)*s(4),1,s(40)*s(1),(true->[])),arc(s(34)*s(4),2,s(37)*s(6),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(38)*s(2),(true->[])),arc(s(32)*s(6),0,s(40)*s(1),(true->[])),arc(s(32)*s(6),1,s(40)*s(1),(true->[])),arc(s(32)*s(6),2,s(21)*s(8),(true->[])),arc(s(33)*s(2),0,s(40)*s(1),(true->[])),arc(s(33)*s(2),1,s(40)*s(1),(true->[])),arc(s(33)*s(2),2,s(36)*s(3),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(25)*s(5),(true->[])),arc(s(16)*s(8),2,s(21)*s(8),(true->[])),arc(s(19)*s(9),0,s(25)*s(5),(true->[])),arc(s(19)*s(9),1,s(25)*s(5),(true->[])),arc(s(19)*s(9),2,s(22)*s(10),(true->[])),arc(s(20)*s(5),0,s(25)*s(5),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(23)*s(7),(true->[])),arc(s(17)*s(10),0,s(25)*s(5),(true->[])),arc(s(17)*s(10),1,s(25)*s(5),(true->[])),arc(s(17)*s(10),2,s(7)*s(11),(true->[])),arc(s(18)*s(7),0,s(25)*s(5),(true->[])),arc(s(18)*s(7),1,s(25)*s(5),(true->[])),arc(s(18)*s(7),2,s(21)*s(8),(true->[])),arc(s(4)*s(11),0,s(9)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(7)*s(11),(true->[])),arc(s(36)*s(3),0,s(44)*s(4),(true->[])),arc(s(36)*s(3),1,s(45)*s(1),(true->[])),arc(s(36)*s(3),2,s(41)*s(3),(true->[])),arc(s(39)*s(4),0,s(45)*s(1),(true->[])),arc(s(39)*s(4),1,s(45)*s(1),(true->[])),arc(s(39)*s(4),2,s(42)*s(6),(true->[])),arc(s(40)*s(1),0,s(45)*s(1),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(43)*s(2),(true->[])),arc(s(37)*s(6),0,s(45)*s(1),(true->[])),arc(s(37)*s(6),1,s(45)*s(1),(true->[])),arc(s(37)*s(6),2,s(26)*s(8),(true->[])),arc(s(38)*s(2),0,s(45)*s(1),(true->[])),arc(s(38)*s(2),1,s(45)*s(1),(true->[])),arc(s(38)*s(2),2,s(41)*s(3),(true->[])),arc(s(21)*s(8),0,s(29)*s(9),(true->[])),arc(s(21)*s(8),1,s(30)*s(5),(true->[])),arc(s(21)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(9),0,s(30)*s(5),(true->[])),arc(s(24)*s(9),1,s(30)*s(5),(true->[])),arc(s(24)*s(9),2,s(27)*s(10),(true->[])),arc(s(25)*s(5),0,s(30)*s(5),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(28)*s(7),(true->[])),arc(s(22)*s(10),0,s(30)*s(5),(true->[])),arc(s(22)*s(10),1,s(30)*s(5),(true->[])),arc(s(22)*s(10),2,s(11)*s(11),(true->[])),arc(s(23)*s(7),0,s(30)*s(5),(true->[])),arc(s(23)*s(7),1,s(30)*s(5),(true->[])),arc(s(23)*s(7),2,s(26)*s(8),(true->[])),arc(s(7)*s(11),0,s(14)*s(11),(true->[])),arc(s(7)*s(11),1,s(15)*s(11),(true->[])),arc(s(7)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(11),0,s(15)*s(11),(true->[])),arc(s(9)*s(11),1,s(15)*s(11),(true->[])),arc(s(9)*s(11),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(15)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(13)*s(11),(true->[])),arc(s(41)*s(3),0,s(49)*s(4),(true->[])),arc(s(41)*s(3),1,s(50)*s(1),(true->[])),arc(s(41)*s(3),2,s(46)*s(3),(true->[])),arc(s(44)*s(4),0,s(50)*s(1),(true->[])),arc(s(44)*s(4),1,s(50)*s(1),(true->[])),arc(s(44)*s(4),2,s(47)*s(6),(true->[])),arc(s(45)*s(1),0,s(50)*s(1),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(48)*s(2),(true->[])),arc(s(42)*s(6),0,s(50)*s(1),(true->[])),arc(s(42)*s(6),1,s(50)*s(1),(true->[])),arc(s(42)*s(6),2,s(31)*s(8),(true->[])),arc(s(43)*s(2),0,s(50)*s(1),(true->[])),arc(s(43)*s(2),1,s(50)*s(1),(true->[])),arc(s(43)*s(2),2,s(46)*s(3),(true->[])),arc(s(26)*s(8),0,s(34)*s(9),(true->[])),arc(s(26)*s(8),1,s(35)*s(5),(true->[])),arc(s(26)*s(8),2,s(31)*s(8),(true->[])),arc(s(29)*s(9),0,s(35)*s(5),(true->[])),arc(s(29)*s(9),1,s(35)*s(5),(true->[])),arc(s(29)*s(9),2,s(32)*s(10),(true->[])),arc(s(30)*s(5),0,s(35)*s(5),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(33)*s(7),(true->[])),arc(s(27)*s(10),0,s(35)*s(5),(true->[])),arc(s(27)*s(10),1,s(35)*s(5),(true->[])),arc(s(27)*s(10),2,s(16)*s(11),(true->[])),arc(s(28)*s(7),0,s(35)*s(5),(true->[])),arc(s(28)*s(7),1,s(35)*s(5),(true->[])),arc(s(28)*s(7),2,s(31)*s(8),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(11),0,s(20)*s(11),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(11),0,s(20)*s(11),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(18)*s(11),(true->[])),arc(s(12)*s(11),0,s(20)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(4)*s(11),(true->[])),arc(s(13)*s(11),0,s(20)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(46)*s(3),0,s(54)*s(4),(true->[])),arc(s(46)*s(3),1,s(55)*s(1),(true->[])),arc(s(46)*s(3),2,s(51)*s(3),(true->[])),arc(s(49)*s(4),0,s(55)*s(1),(true->[])),arc(s(49)*s(4),1,s(55)*s(1),(true->[])),arc(s(49)*s(4),2,s(52)*s(6),(true->[])),arc(s(50)*s(1),0,s(55)*s(1),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(53)*s(2),(true->[])),arc(s(47)*s(6),0,s(55)*s(1),(true->[])),arc(s(47)*s(6),1,s(55)*s(1),(true->[])),arc(s(47)*s(6),2,s(36)*s(8),(true->[])),arc(s(48)*s(2),0,s(55)*s(1),(true->[])),arc(s(48)*s(2),1,s(55)*s(1),(true->[])),arc(s(48)*s(2),2,s(51)*s(3),(true->[])),arc(s(31)*s(8),0,s(39)*s(9),(true->[])),arc(s(31)*s(8),1,s(40)*s(5),(true->[])),arc(s(31)*s(8),2,s(36)*s(8),(true->[])),arc(s(34)*s(9),0,s(40)*s(5),(true->[])),arc(s(34)*s(9),1,s(40)*s(5),(true->[])),arc(s(34)*s(9),2,s(37)*s(10),(true->[])),arc(s(35)*s(5),0,s(40)*s(5),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(38)*s(7),(true->[])),arc(s(32)*s(10),0,s(40)*s(5),(true->[])),arc(s(32)*s(10),1,s(40)*s(5),(true->[])),arc(s(32)*s(10),2,s(21)*s(11),(true->[])),arc(s(33)*s(7),0,s(40)*s(5),(true->[])),arc(s(33)*s(7),1,s(40)*s(5),(true->[])),arc(s(33)*s(7),2,s(36)*s(8),(true->[])),arc(s(16)*s(11),0,s(24)*s(11),(true->[])),arc(s(16)*s(11),1,s(25)*s(11),(true->[])),arc(s(16)*s(11),2,s(21)*s(11),(true->[])),arc(s(19)*s(11),0,s(25)*s(11),(true->[])),arc(s(19)*s(11),1,s(25)*s(11),(true->[])),arc(s(19)*s(11),2,s(22)*s(11),(true->[])),arc(s(20)*s(11),0,s(25)*s(11),(true->[])),arc(s(20)*s(11),1,s(25)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(17)*s(11),0,s(25)*s(11),(true->[])),arc(s(17)*s(11),1,s(25)*s(11),(true->[])),arc(s(17)*s(11),2,s(7)*s(11),(true->[])),arc(s(18)*s(11),0,s(25)*s(11),(true->[])),arc(s(18)*s(11),1,s(25)*s(11),(true->[])),arc(s(18)*s(11),2,s(21)*s(11),(true->[])),arc(s(51)*s(3),0,s(59)*s(4),(true->[])),arc(s(51)*s(3),1,s(60)*s(1),(true->[])),arc(s(51)*s(3),2,s(56)*s(3),(true->[])),arc(s(54)*s(4),0,s(60)*s(1),(true->[])),arc(s(54)*s(4),1,s(60)*s(1),(true->[])),arc(s(54)*s(4),2,s(57)*s(6),(true->[])),arc(s(55)*s(1),0,s(60)*s(1),(true->[])),arc(s(55)*s(1),1,s(60)*s(1),(true->[])),arc(s(55)*s(1),2,s(58)*s(2),(true->[])),arc(s(52)*s(6),0,s(60)*s(1),(true->[])),arc(s(52)*s(6),1,s(60)*s(1),(true->[])),arc(s(52)*s(6),2,s(41)*s(8),(true->[])),arc(s(53)*s(2),0,s(60)*s(1),(true->[])),arc(s(53)*s(2),1,s(60)*s(1),(true->[])),arc(s(53)*s(2),2,s(56)*s(3),(true->[])),arc(s(36)*s(8),0,s(44)*s(9),(true->[])),arc(s(36)*s(8),1,s(45)*s(5),(true->[])),arc(s(36)*s(8),2,s(41)*s(8),(true->[])),arc(s(39)*s(9),0,s(45)*s(5),(true->[])),arc(s(39)*s(9),1,s(45)*s(5),(true->[])),arc(s(39)*s(9),2,s(42)*s(10),(true->[])),arc(s(40)*s(5),0,s(45)*s(5),(true->[])),arc(s(40)*s(5),1,s(45)*s(5),(true->[])),arc(s(40)*s(5),2,s(43)*s(7),(true->[])),arc(s(37)*s(10),0,s(45)*s(5),(true->[])),arc(s(37)*s(10),1,s(45)*s(5),(true->[])),arc(s(37)*s(10),2,s(26)*s(11),(true->[])),arc(s(38)*s(7),0,s(45)*s(5),(true->[])),arc(s(38)*s(7),1,s(45)*s(5),(true->[])),arc(s(38)*s(7),2,s(41)*s(8),(true->[])),arc(s(21)*s(11),0,s(29)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(26)*s(11),(true->[])),arc(s(24)*s(11),0,s(30)*s(11),(true->[])),arc(s(24)*s(11),1,s(30)*s(11),(true->[])),arc(s(24)*s(11),2,s(27)*s(11),(true->[])),arc(s(25)*s(11),0,s(30)*s(11),(true->[])),arc(s(25)*s(11),1,s(30)*s(11),(true->[])),arc(s(25)*s(11),2,s(28)*s(11),(true->[])),arc(s(22)*s(11),0,s(30)*s(11),(true->[])),arc(s(22)*s(11),1,s(30)*s(11),(true->[])),arc(s(22)*s(11),2,s(11)*s(11),(true->[])),arc(s(23)*s(11),0,s(30)*s(11),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(56)*s(3),0,s(63)*s(4),(true->[])),arc(s(56)*s(3),1,s(65)*s(1),(true->[])),arc(s(56)*s(3),2,s(61)*s(3),(true->[])),arc(s(59)*s(4),0,s(65)*s(1),(true->[])),arc(s(59)*s(4),1,s(65)*s(1),(true->[])),arc(s(59)*s(4),2,s(62)*s(6),(true->[])),arc(s(60)*s(1),0,s(65)*s(1),(true->[])),arc(s(60)*s(1),1,s(65)*s(1),(true->[])),arc(s(60)*s(1),2,s(64)*s(2),(true->[])),arc(s(57)*s(6),0,s(65)*s(1),(true->[])),arc(s(57)*s(6),1,s(65)*s(1),(true->[])),arc(s(57)*s(6),2,s(46)*s(8),(true->[])),arc(s(58)*s(2),0,s(65)*s(1),(true->[])),arc(s(58)*s(2),1,s(65)*s(1),(true->[])),arc(s(58)*s(2),2,s(61)*s(3),(true->[])),arc(s(41)*s(8),0,s(49)*s(9),(true->[])),arc(s(41)*s(8),1,s(50)*s(5),(true->[])),arc(s(41)*s(8),2,s(46)*s(8),(true->[])),arc(s(44)*s(9),0,s(50)*s(5),(true->[])),arc(s(44)*s(9),1,s(50)*s(5),(true->[])),arc(s(44)*s(9),2,s(47)*s(10),(true->[])),arc(s(45)*s(5),0,s(50)*s(5),(true->[])),arc(s(45)*s(5),1,s(50)*s(5),(true->[])),arc(s(45)*s(5),2,s(48)*s(7),(true->[])),arc(s(42)*s(10),0,s(50)*s(5),(true->[])),arc(s(42)*s(10),1,s(50)*s(5),(true->[])),arc(s(42)*s(10),2,s(31)*s(11),(true->[])),arc(s(43)*s(7),0,s(50)*s(5),(true->[])),arc(s(43)*s(7),1,s(50)*s(5),(true->[])),arc(s(43)*s(7),2,s(46)*s(8),(true->[])),arc(s(26)*s(11),0,s(34)*s(11),(true->[])),arc(s(26)*s(11),1,s(35)*s(11),(true->[])),arc(s(26)*s(11),2,s(31)*s(11),(true->[])),arc(s(29)*s(11),0,s(35)*s(11),(true->[])),arc(s(29)*s(11),1,s(35)*s(11),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(11),0,s(35)*s(11),(true->[])),arc(s(30)*s(11),1,s(35)*s(11),(true->[])),arc(s(30)*s(11),2,s(33)*s(11),(true->[])),arc(s(27)*s(11),0,s(35)*s(11),(true->[])),arc(s(27)*s(11),1,s(35)*s(11),(true->[])),arc(s(27)*s(11),2,s(16)*s(11),(true->[])),arc(s(28)*s(11),0,s(35)*s(11),(true->[])),arc(s(28)*s(11),1,s(35)*s(11),(true->[])),arc(s(28)*s(11),2,s(31)*s(11),(true->[])),arc(s(61)*s(3),0,s(67)*s(4),(true->[])),arc(s(61)*s(3),1,s(70)*s(1),(true->[])),arc(s(61)*s(3),2,s(68)*s(3),(true->[])),arc(s(63)*s(4),0,s(70)*s(1),(true->[])),arc(s(63)*s(4),1,s(70)*s(1),(true->[])),arc(s(63)*s(4),2,s(66)*s(6),(true->[])),arc(s(65)*s(1),0,s(70)*s(1),(true->[])),arc(s(65)*s(1),1,s(70)*s(1),(true->[])),arc(s(65)*s(1),2,s(69)*s(2),(true->[])),arc(s(62)*s(6),0,s(70)*s(1),(true->[])),arc(s(62)*s(6),1,s(70)*s(1),(true->[])),arc(s(62)*s(6),2,s(51)*s(8),(true->[])),arc(s(64)*s(2),0,s(70)*s(1),(true->[])),arc(s(64)*s(2),1,s(70)*s(1),(true->[])),arc(s(64)*s(2),2,s(68)*s(3),(true->[])),arc(s(46)*s(8),0,s(54)*s(9),(true->[])),arc(s(46)*s(8),1,s(55)*s(5),(true->[])),arc(s(46)*s(8),2,s(51)*s(8),(true->[])),arc(s(49)*s(9),0,s(55)*s(5),(true->[])),arc(s(49)*s(9),1,s(55)*s(5),(true->[])),arc(s(49)*s(9),2,s(52)*s(10),(true->[])),arc(s(50)*s(5),0,s(55)*s(5),(true->[])),arc(s(50)*s(5),1,s(55)*s(5),(true->[])),arc(s(50)*s(5),2,s(53)*s(7),(true->[])),arc(s(47)*s(10),0,s(55)*s(5),(true->[])),arc(s(47)*s(10),1,s(55)*s(5),(true->[])),arc(s(47)*s(10),2,s(36)*s(11),(true->[])),arc(s(48)*s(7),0,s(55)*s(5),(true->[])),arc(s(48)*s(7),1,s(55)*s(5),(true->[])),arc(s(48)*s(7),2,s(51)*s(8),(true->[])),arc(s(31)*s(11),0,s(39)*s(11),(true->[])),arc(s(31)*s(11),1,s(40)*s(11),(true->[])),arc(s(31)*s(11),2,s(36)*s(11),(true->[])),arc(s(34)*s(11),0,s(40)*s(11),(true->[])),arc(s(34)*s(11),1,s(40)*s(11),(true->[])),arc(s(34)*s(11),2,s(37)*s(11),(true->[])),arc(s(35)*s(11),0,s(40)*s(11),(true->[])),arc(s(35)*s(11),1,s(40)*s(11),(true->[])),arc(s(35)*s(11),2,s(38)*s(11),(true->[])),arc(s(32)*s(11),0,s(40)*s(11),(true->[])),arc(s(32)*s(11),1,s(40)*s(11),(true->[])),arc(s(32)*s(11),2,s(21)*s(11),(true->[])),arc(s(33)*s(11),0,s(40)*s(11),(true->[])),arc(s(33)*s(11),1,s(40)*s(11),(true->[])),arc(s(33)*s(11),2,s(36)*s(11),(true->[])),arc(s(67)*s(4),0,s(74)*s(1),(true->[])),arc(s(67)*s(4),1,s(74)*s(1),(true->[])),arc(s(67)*s(4),2,s(71)*s(6),(true->[])),arc(s(68)*s(3),0,s(72)*s(4),(true->[])),arc(s(68)*s(3),1,s(74)*s(1),(true->[])),arc(s(68)*s(3),2,s(73)*s(3),(true->[])),arc(s(70)*s(1),0,s(74)*s(1),(true->[])),arc(s(70)*s(1),1,s(74)*s(1),(true->[])),arc(s(70)*s(1),2,s(74)*s(2),(true->[])),arc(s(66)*s(6),0,s(74)*s(1),(true->[])),arc(s(66)*s(6),1,s(74)*s(1),(true->[])),arc(s(66)*s(6),2,s(56)*s(8),(true->[])),arc(s(69)*s(2),0,s(74)*s(1),(true->[])),arc(s(69)*s(2),1,s(74)*s(1),(true->[])),arc(s(69)*s(2),2,s(73)*s(3),(true->[])),arc(s(51)*s(8),0,s(59)*s(9),(true->[])),arc(s(51)*s(8),1,s(60)*s(5),(true->[])),arc(s(51)*s(8),2,s(56)*s(8),(true->[])),arc(s(54)*s(9),0,s(60)*s(5),(true->[])),arc(s(54)*s(9),1,s(60)*s(5),(true->[])),arc(s(54)*s(9),2,s(57)*s(10),(true->[])),arc(s(55)*s(5),0,s(60)*s(5),(true->[])),arc(s(55)*s(5),1,s(60)*s(5),(true->[])),arc(s(55)*s(5),2,s(58)*s(7),(true->[])),arc(s(52)*s(10),0,s(60)*s(5),(true->[])),arc(s(52)*s(10),1,s(60)*s(5),(true->[])),arc(s(52)*s(10),2,s(41)*s(11),(true->[])),arc(s(53)*s(7),0,s(60)*s(5),(true->[])),arc(s(53)*s(7),1,s(60)*s(5),(true->[])),arc(s(53)*s(7),2,s(56)*s(8),(true->[])),arc(s(36)*s(11),0,s(44)*s(11),(true->[])),arc(s(36)*s(11),1,s(45)*s(11),(true->[])),arc(s(36)*s(11),2,s(41)*s(11),(true->[])),arc(s(39)*s(11),0,s(45)*s(11),(true->[])),arc(s(39)*s(11),1,s(45)*s(11),(true->[])),arc(s(39)*s(11),2,s(42)*s(11),(true->[])),arc(s(40)*s(11),0,s(45)*s(11),(true->[])),arc(s(40)*s(11),1,s(45)*s(11),(true->[])),arc(s(40)*s(11),2,s(43)*s(11),(true->[])),arc(s(37)*s(11),0,s(45)*s(11),(true->[])),arc(s(37)*s(11),1,s(45)*s(11),(true->[])),arc(s(37)*s(11),2,s(26)*s(11),(true->[])),arc(s(38)*s(11),0,s(45)*s(11),(true->[])),arc(s(38)*s(11),1,s(45)*s(11),(true->[])),arc(s(38)*s(11),2,s(41)*s(11),(true->[])),arc(s(71)*s(6),0,s(78)*s(1),(true->[])),arc(s(71)*s(6),1,s(78)*s(1),(true->[])),arc(s(71)*s(6),2,s(61)*s(8),(true->[])),arc(s(74)*s(1),0,s(78)*s(1),(true->[])),arc(s(74)*s(1),1,s(78)*s(1),(true->[])),arc(s(74)*s(1),2,s(78)*s(2),(true->[])),arc(s(72)*s(4),0,s(78)*s(1),(true->[])),arc(s(72)*s(4),1,s(78)*s(1),(true->[])),arc(s(72)*s(4),2,s(75)*s(6),(true->[])),arc(s(73)*s(3),0,s(77)*s(4),(true->[])),arc(s(73)*s(3),1,s(78)*s(1),(true->[])),arc(s(73)*s(3),2,s(78)*s(3),(true->[])),arc(s(74)*s(2),0,s(78)*s(1),(true->[])),arc(s(74)*s(2),1,s(78)*s(1),(true->[])),arc(s(74)*s(2),2,s(78)*s(3),(true->[])),arc(s(56)*s(8),0,s(63)*s(9),(true->[])),arc(s(56)*s(8),1,s(65)*s(5),(true->[])),arc(s(56)*s(8),2,s(61)*s(8),(true->[])),arc(s(59)*s(9),0,s(65)*s(5),(true->[])),arc(s(59)*s(9),1,s(65)*s(5),(true->[])),arc(s(59)*s(9),2,s(62)*s(10),(true->[])),arc(s(60)*s(5),0,s(65)*s(5),(true->[])),arc(s(60)*s(5),1,s(65)*s(5),(true->[])),arc(s(60)*s(5),2,s(64)*s(7),(true->[])),arc(s(57)*s(10),0,s(65)*s(5),(true->[])),arc(s(57)*s(10),1,s(65)*s(5),(true->[])),arc(s(57)*s(10),2,s(46)*s(11),(true->[])),arc(s(58)*s(7),0,s(65)*s(5),(true->[])),arc(s(58)*s(7),1,s(65)*s(5),(true->[])),arc(s(58)*s(7),2,s(61)*s(8),(true->[])),arc(s(41)*s(11),0,s(49)*s(11),(true->[])),arc(s(41)*s(11),1,s(50)*s(11),(true->[])),arc(s(41)*s(11),2,s(46)*s(11),(true->[])),arc(s(44)*s(11),0,s(50)*s(11),(true->[])),arc(s(44)*s(11),1,s(50)*s(11),(true->[])),arc(s(44)*s(11),2,s(47)*s(11),(true->[])),arc(s(45)*s(11),0,s(50)*s(11),(true->[])),arc(s(45)*s(11),1,s(50)*s(11),(true->[])),arc(s(45)*s(11),2,s(48)*s(11),(true->[])),arc(s(42)*s(11),0,s(50)*s(11),(true->[])),arc(s(42)*s(11),1,s(50)*s(11),(true->[])),arc(s(42)*s(11),2,s(31)*s(11),(true->[])),arc(s(43)*s(11),0,s(50)*s(11),(true->[])),arc(s(43)*s(11),1,s(50)*s(11),(true->[])),arc(s(43)*s(11),2,s(46)*s(11),(true->[])),arc(s(61)*s(8),0,s(67)*s(9),(true->[])),arc(s(61)*s(8),1,s(70)*s(5),(true->[])),arc(s(61)*s(8),2,s(68)*s(8),(true->[])),arc(s(78)*s(1),0,s(78)*s(1),(true->[])),arc(s(78)*s(1),1,s(78)*s(1),(true->[])),arc(s(78)*s(1),2,s(78)*s(2),(true->[])),arc(s(78)*s(2),0,s(78)*s(1),(true->[])),arc(s(78)*s(2),1,s(78)*s(1),(true->[])),arc(s(78)*s(2),2,s(78)*s(3),(true->[])),arc(s(75)*s(6),0,s(78)*s(1),(true->[])),arc(s(75)*s(6),1,s(78)*s(1),(true->[])),arc(s(75)*s(6),2,s(68)*s(8),(true->[])),arc(s(77)*s(4),0,s(78)*s(1),(true->[])),arc(s(77)*s(4),1,s(78)*s(1),(true->[])),arc(s(77)*s(4),2,s(76)*s(6),(true->[])),arc(s(78)*s(3),0,s(78)*s(4),(true->[])),arc(s(78)*s(3),1,s(78)*s(1),(true->[])),arc(s(78)*s(3),2,s(78)*s(3),(true->[])),arc(s(63)*s(9),0,s(70)*s(5),(true->[])),arc(s(63)*s(9),1,s(70)*s(5),(true->[])),arc(s(63)*s(9),2,s(66)*s(10),(true->[])),arc(s(65)*s(5),0,s(70)*s(5),(true->[])),arc(s(65)*s(5),1,s(70)*s(5),(true->[])),arc(s(65)*s(5),2,s(69)*s(7),(true->[])),arc(s(62)*s(10),0,s(70)*s(5),(true->[])),arc(s(62)*s(10),1,s(70)*s(5),(true->[])),arc(s(62)*s(10),2,s(51)*s(11),(true->[])),arc(s(64)*s(7),0,s(70)*s(5),(true->[])),arc(s(64)*s(7),1,s(70)*s(5),(true->[])),arc(s(64)*s(7),2,s(68)*s(8),(true->[])),arc(s(46)*s(11),0,s(54)*s(11),(true->[])),arc(s(46)*s(11),1,s(55)*s(11),(true->[])),arc(s(46)*s(11),2,s(51)*s(11),(true->[])),arc(s(49)*s(11),0,s(55)*s(11),(true->[])),arc(s(49)*s(11),1,s(55)*s(11),(true->[])),arc(s(49)*s(11),2,s(52)*s(11),(true->[])),arc(s(50)*s(11),0,s(55)*s(11),(true->[])),arc(s(50)*s(11),1,s(55)*s(11),(true->[])),arc(s(50)*s(11),2,s(53)*s(11),(true->[])),arc(s(47)*s(11),0,s(55)*s(11),(true->[])),arc(s(47)*s(11),1,s(55)*s(11),(true->[])),arc(s(47)*s(11),2,s(36)*s(11),(true->[])),arc(s(48)*s(11),0,s(55)*s(11),(true->[])),arc(s(48)*s(11),1,s(55)*s(11),(true->[])),arc(s(48)*s(11),2,s(51)*s(11),(true->[])),arc(s(67)*s(9),0,s(74)*s(5),(true->[])),arc(s(67)*s(9),1,s(74)*s(5),(true->[])),arc(s(67)*s(9),2,s(71)*s(10),(true->[])),arc(s(68)*s(8),0,s(72)*s(9),(true->[])),arc(s(68)*s(8),1,s(74)*s(5),(true->[])),arc(s(68)*s(8),2,s(73)*s(8),(true->[])),arc(s(70)*s(5),0,s(74)*s(5),(true->[])),arc(s(70)*s(5),1,s(74)*s(5),(true->[])),arc(s(70)*s(5),2,s(74)*s(7),(true->[])),arc(s(76)*s(6),0,s(78)*s(1),(true->[])),arc(s(76)*s(6),1,s(78)*s(1),(true->[])),arc(s(76)*s(6),2,s(73)*s(8),(true->[])),arc(s(78)*s(4),0,s(78)*s(1),(true->[])),arc(s(78)*s(4),1,s(78)*s(1),(true->[])),arc(s(78)*s(4),2,s(78)*s(6),(true->[])),arc(s(66)*s(10),0,s(74)*s(5),(true->[])),arc(s(66)*s(10),1,s(74)*s(5),(true->[])),arc(s(66)*s(10),2,s(56)*s(11),(true->[])),arc(s(69)*s(7),0,s(74)*s(5),(true->[])),arc(s(69)*s(7),1,s(74)*s(5),(true->[])),arc(s(69)*s(7),2,s(73)*s(8),(true->[])),arc(s(51)*s(11),0,s(59)*s(11),(true->[])),arc(s(51)*s(11),1,s(60)*s(11),(true->[])),arc(s(51)*s(11),2,s(56)*s(11),(true->[])),arc(s(54)*s(11),0,s(60)*s(11),(true->[])),arc(s(54)*s(11),1,s(60)*s(11),(true->[])),arc(s(54)*s(11),2,s(57)*s(11),(true->[])),arc(s(55)*s(11),0,s(60)*s(11),(true->[])),arc(s(55)*s(11),1,s(60)*s(11),(true->[])),arc(s(55)*s(11),2,s(58)*s(11),(true->[])),arc(s(52)*s(11),0,s(60)*s(11),(true->[])),arc(s(52)*s(11),1,s(60)*s(11),(true->[])),arc(s(52)*s(11),2,s(41)*s(11),(true->[])),arc(s(53)*s(11),0,s(60)*s(11),(true->[])),arc(s(53)*s(11),1,s(60)*s(11),(true->[])),arc(s(53)*s(11),2,s(56)*s(11),(true->[])),arc(s(71)*s(10),0,s(78)*s(5),(true->[])),arc(s(71)*s(10),1,s(78)*s(5),(true->[])),arc(s(71)*s(10),2,s(61)*s(11),(true->[])),arc(s(74)*s(5),0,s(78)*s(5),(true->[])),arc(s(74)*s(5),1,s(78)*s(5),(true->[])),arc(s(74)*s(5),2,s(78)*s(7),(true->[])),arc(s(72)*s(9),0,s(78)*s(5),(true->[])),arc(s(72)*s(9),1,s(78)*s(5),(true->[])),arc(s(72)*s(9),2,s(75)*s(10),(true->[])),arc(s(73)*s(8),0,s(77)*s(9),(true->[])),arc(s(73)*s(8),1,s(78)*s(5),(true->[])),arc(s(73)*s(8),2,s(78)*s(8),(true->[])),arc(s(74)*s(7),0,s(78)*s(5),(true->[])),arc(s(74)*s(7),1,s(78)*s(5),(true->[])),arc(s(74)*s(7),2,s(78)*s(8),(true->[])),arc(s(78)*s(6),0,s(78)*s(1),(true->[])),arc(s(78)*s(6),1,s(78)*s(1),(true->[])),arc(s(78)*s(6),2,s(78)*s(8),(true->[])),arc(s(56)*s(11),0,s(63)*s(11),(true->[])),arc(s(56)*s(11),1,s(65)*s(11),(true->[])),arc(s(56)*s(11),2,s(61)*s(11),(true->[])),arc(s(59)*s(11),0,s(65)*s(11),(true->[])),arc(s(59)*s(11),1,s(65)*s(11),(true->[])),arc(s(59)*s(11),2,s(62)*s(11),(true->[])),arc(s(60)*s(11),0,s(65)*s(11),(true->[])),arc(s(60)*s(11),1,s(65)*s(11),(true->[])),arc(s(60)*s(11),2,s(64)*s(11),(true->[])),arc(s(57)*s(11),0,s(65)*s(11),(true->[])),arc(s(57)*s(11),1,s(65)*s(11),(true->[])),arc(s(57)*s(11),2,s(46)*s(11),(true->[])),arc(s(58)*s(11),0,s(65)*s(11),(true->[])),arc(s(58)*s(11),1,s(65)*s(11),(true->[])),arc(s(58)*s(11),2,s(61)*s(11),(true->[])),arc(s(61)*s(11),0,s(67)*s(11),(true->[])),arc(s(61)*s(11),1,s(70)*s(11),(true->[])),arc(s(61)*s(11),2,s(68)*s(11),(true->[])),arc(s(78)*s(5),0,s(78)*s(5),(true->[])),arc(s(78)*s(5),1,s(78)*s(5),(true->[])),arc(s(78)*s(5),2,s(78)*s(7),(true->[])),arc(s(78)*s(7),0,s(78)*s(5),(true->[])),arc(s(78)*s(7),1,s(78)*s(5),(true->[])),arc(s(78)*s(7),2,s(78)*s(8),(true->[])),arc(s(75)*s(10),0,s(78)*s(5),(true->[])),arc(s(75)*s(10),1,s(78)*s(5),(true->[])),arc(s(75)*s(10),2,s(68)*s(11),(true->[])),arc(s(77)*s(9),0,s(78)*s(5),(true->[])),arc(s(77)*s(9),1,s(78)*s(5),(true->[])),arc(s(77)*s(9),2,s(76)*s(10),(true->[])),arc(s(78)*s(8),0,s(78)*s(9),(true->[])),arc(s(78)*s(8),1,s(78)*s(5),(true->[])),arc(s(78)*s(8),2,s(78)*s(8),(true->[])),arc(s(63)*s(11),0,s(70)*s(11),(true->[])),arc(s(63)*s(11),1,s(70)*s(11),(true->[])),arc(s(63)*s(11),2,s(66)*s(11),(true->[])),arc(s(65)*s(11),0,s(70)*s(11),(true->[])),arc(s(65)*s(11),1,s(70)*s(11),(true->[])),arc(s(65)*s(11),2,s(69)*s(11),(true->[])),arc(s(62)*s(11),0,s(70)*s(11),(true->[])),arc(s(62)*s(11),1,s(70)*s(11),(true->[])),arc(s(62)*s(11),2,s(51)*s(11),(true->[])),arc(s(64)*s(11),0,s(70)*s(11),(true->[])),arc(s(64)*s(11),1,s(70)*s(11),(true->[])),arc(s(64)*s(11),2,s(68)*s(11),(true->[])),arc(s(67)*s(11),0,s(74)*s(11),(true->[])),arc(s(67)*s(11),1,s(74)*s(11),(true->[])),arc(s(67)*s(11),2,s(71)*s(11),(true->[])),arc(s(68)*s(11),0,s(72)*s(11),(true->[])),arc(s(68)*s(11),1,s(74)*s(11),(true->[])),arc(s(68)*s(11),2,s(73)*s(11),(true->[])),arc(s(70)*s(11),0,s(74)*s(11),(true->[])),arc(s(70)*s(11),1,s(74)*s(11),(true->[])),arc(s(70)*s(11),2,s(74)*s(11),(true->[])),arc(s(76)*s(10),0,s(78)*s(5),(true->[])),arc(s(76)*s(10),1,s(78)*s(5),(true->[])),arc(s(76)*s(10),2,s(73)*s(11),(true->[])),arc(s(78)*s(9),0,s(78)*s(5),(true->[])),arc(s(78)*s(9),1,s(78)*s(5),(true->[])),arc(s(78)*s(9),2,s(78)*s(10),(true->[])),arc(s(66)*s(11),0,s(74)*s(11),(true->[])),arc(s(66)*s(11),1,s(74)*s(11),(true->[])),arc(s(66)*s(11),2,s(56)*s(11),(true->[])),arc(s(69)*s(11),0,s(74)*s(11),(true->[])),arc(s(69)*s(11),1,s(74)*s(11),(true->[])),arc(s(69)*s(11),2,s(73)*s(11),(true->[])),arc(s(71)*s(11),0,s(78)*s(11),(true->[])),arc(s(71)*s(11),1,s(78)*s(11),(true->[])),arc(s(71)*s(11),2,s(61)*s(11),(true->[])),arc(s(74)*s(11),0,s(78)*s(11),(true->[])),arc(s(74)*s(11),1,s(78)*s(11),(true->[])),arc(s(74)*s(11),2,s(78)*s(11),(true->[])),arc(s(72)*s(11),0,s(78)*s(11),(true->[])),arc(s(72)*s(11),1,s(78)*s(11),(true->[])),arc(s(72)*s(11),2,s(75)*s(11),(true->[])),arc(s(73)*s(11),0,s(77)*s(11),(true->[])),arc(s(73)*s(11),1,s(78)*s(11),(true->[])),arc(s(73)*s(11),2,s(78)*s(11),(true->[])),arc(s(78)*s(10),0,s(78)*s(5),(true->[])),arc(s(78)*s(10),1,s(78)*s(5),(true->[])),arc(s(78)*s(10),2,s(78)*s(11),(true->[])),arc(s(78)*s(11),0,s(78)*s(11),(true->[])),arc(s(78)*s(11),1,s(78)*s(11),(true->[])),arc(s(78)*s(11),2,s(78)*s(11),(true->[])),arc(s(75)*s(11),0,s(78)*s(11),(true->[])),arc(s(75)*s(11),1,s(78)*s(11),(true->[])),arc(s(75)*s(11),2,s(68)*s(11),(true->[])),arc(s(77)*s(11),0,s(78)*s(11),(true->[])),arc(s(77)*s(11),1,s(78)*s(11),(true->[])),arc(s(77)*s(11),2,s(76)*s(11),(true->[])),arc(s(76)*s(11),0,s(78)*s(11),(true->[])),arc(s(76)*s(11),1,s(78)*s(11),(true->[])),arc(s(76)*s(11),2,s(73)*s(11),(true->[]))],[],[],[])).
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ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(90)*s(6)),sink(s(91)*s(6)),sink(s(92)*s(6)),sink(s(93)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(4),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(4),(true->[])),arc(s(7)*s(3),1,s(15)*s(1),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(15)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(1),(true->[])),arc(s(9)*s(4),2,s(12)*s(5),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(15)*s(1),(true->[])),arc(s(8)*s(2),1,s(15)*s(1),(true->[])),arc(s(8)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(19)*s(4),(true->[])),arc(s(11)*s(3),1,s(20)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(4),0,s(20)*s(1),(true->[])),arc(s(14)*s(4),1,s(20)*s(1),(true->[])),arc(s(14)*s(4),2,s(17)*s(5),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(12)*s(5),0,s(20)*s(1),(true->[])),arc(s(12)*s(5),1,s(20)*s(1),(true->[])),arc(s(12)*s(5),2,s(4)*s(6),(true->[])),arc(s(13)*s(2),0,s(20)*s(1),(true->[])),arc(s(13)*s(2),1,s(20)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(25)*s(1),(true->[])),arc(s(16)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(25)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(1),(true->[])),arc(s(19)*s(4),2,s(22)*s(5),(true->[])),arc(s(20)*s(1),0,s(25)*s(1),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(2),(true->[])),arc(s(17)*s(5),0,s(25)*s(1),(true->[])),arc(s(17)*s(5),1,s(25)*s(1),(true->[])),arc(s(17)*s(5),2,s(7)*s(6),(true->[])),arc(s(18)*s(2),0,s(25)*s(1),(true->[])),arc(s(18)*s(2),1,s(25)*s(1),(true->[])),arc(s(18)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(6),0,s(9)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(21)*s(3),0,s(29)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(1),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(4),0,s(30)*s(1),(true->[])),arc(s(24)*s(4),1,s(30)*s(1),(true->[])),arc(s(24)*s(4),2,s(27)*s(5),(true->[])),arc(s(25)*s(1),0,s(30)*s(1),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(28)*s(2),(true->[])),arc(s(22)*s(5),0,s(30)*s(1),(true->[])),arc(s(22)*s(5),1,s(30)*s(1),(true->[])),arc(s(22)*s(5),2,s(11)*s(6),(true->[])),arc(s(23)*s(2),0,s(30)*s(1),(true->[])),arc(s(23)*s(2),1,s(30)*s(1),(true->[])),arc(s(23)*s(2),2,s(26)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(6),(true->[])),arc(s(9)*s(6),1,s(15)*s(6),(true->[])),arc(s(9)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(15)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(13)*s(6),(true->[])),arc(s(26)*s(3),0,s(34)*s(4),(true->[])),arc(s(26)*s(3),1,s(35)*s(1),(true->[])),arc(s(26)*s(3),2,s(31)*s(3),(true->[])),arc(s(29)*s(4),0,s(35)*s(1),(true->[])),arc(s(29)*s(4),1,s(35)*s(1),(true->[])),arc(s(29)*s(4),2,s(32)*s(5),(true->[])),arc(s(30)*s(1),0,s(35)*s(1),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(2),(true->[])),arc(s(27)*s(5),0,s(35)*s(1),(true->[])),arc(s(27)*s(5),1,s(35)*s(1),(true->[])),arc(s(27)*s(5),2,s(16)*s(6),(true->[])),arc(s(28)*s(2),0,s(35)*s(1),(true->[])),arc(s(28)*s(2),1,s(35)*s(1),(true->[])),arc(s(28)*s(2),2,s(31)*s(3),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(16)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(17)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(18)*s(6),(true->[])),arc(s(12)*s(6),0,s(20)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(4)*s(6),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(40)*s(1),(true->[])),arc(s(31)*s(3),2,s(36)*s(3),(true->[])),arc(s(34)*s(4),0,s(40)*s(1),(true->[])),arc(s(34)*s(4),1,s(40)*s(1),(true->[])),arc(s(34)*s(4),2,s(37)*s(5),(true->[])),arc(s(35)*s(1),0,s(40)*s(1),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(38)*s(2),(true->[])),arc(s(32)*s(5),0,s(40)*s(1),(true->[])),arc(s(32)*s(5),1,s(40)*s(1),(true->[])),arc(s(32)*s(5),2,s(21)*s(6),(true->[])),arc(s(33)*s(2),0,s(40)*s(1),(true->[])),arc(s(33)*s(2),1,s(40)*s(1),(true->[])),arc(s(33)*s(2),2,s(36)*s(3),(true->[])),arc(s(16)*s(6),0,s(24)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(6),(true->[])),arc(s(19)*s(6),0,s(25)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(22)*s(6),(true->[])),arc(s(20)*s(6),0,s(25)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(17)*s(6),0,s(25)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(7)*s(6),(true->[])),arc(s(18)*s(6),0,s(25)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(21)*s(6),(true->[])),arc(s(36)*s(3),0,s(44)*s(4),(true->[])),arc(s(36)*s(3),1,s(45)*s(1),(true->[])),arc(s(36)*s(3),2,s(41)*s(3),(true->[])),arc(s(39)*s(4),0,s(45)*s(1),(true->[])),arc(s(39)*s(4),1,s(45)*s(1),(true->[])),arc(s(39)*s(4),2,s(42)*s(5),(true->[])),arc(s(40)*s(1),0,s(45)*s(1),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(43)*s(2),(true->[])),arc(s(37)*s(5),0,s(45)*s(1),(true->[])),arc(s(37)*s(5),1,s(45)*s(1),(true->[])),arc(s(37)*s(5),2,s(26)*s(6),(true->[])),arc(s(38)*s(2),0,s(45)*s(1),(true->[])),arc(s(38)*s(2),1,s(45)*s(1),(true->[])),arc(s(38)*s(2),2,s(41)*s(3),(true->[])),arc(s(21)*s(6),0,s(29)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(26)*s(6),(true->[])),arc(s(24)*s(6),0,s(30)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(27)*s(6),(true->[])),arc(s(25)*s(6),0,s(30)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(28)*s(6),(true->[])),arc(s(22)*s(6),0,s(30)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(11)*s(6),(true->[])),arc(s(23)*s(6),0,s(30)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(26)*s(6),(true->[])),arc(s(41)*s(3),0,s(49)*s(4),(true->[])),arc(s(41)*s(3),1,s(50)*s(1),(true->[])),arc(s(41)*s(3),2,s(46)*s(3),(true->[])),arc(s(44)*s(4),0,s(50)*s(1),(true->[])),arc(s(44)*s(4),1,s(50)*s(1),(true->[])),arc(s(44)*s(4),2,s(47)*s(5),(true->[])),arc(s(45)*s(1),0,s(50)*s(1),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(48)*s(2),(true->[])),arc(s(42)*s(5),0,s(50)*s(1),(true->[])),arc(s(42)*s(5),1,s(50)*s(1),(true->[])),arc(s(42)*s(5),2,s(31)*s(6),(true->[])),arc(s(43)*s(2),0,s(50)*s(1),(true->[])),arc(s(43)*s(2),1,s(50)*s(1),(true->[])),arc(s(43)*s(2),2,s(46)*s(3),(true->[])),arc(s(26)*s(6),0,s(34)*s(6),(true->[])),arc(s(26)*s(6),1,s(35)*s(6),(true->[])),arc(s(26)*s(6),2,s(31)*s(6),(true->[])),arc(s(29)*s(6),0,s(35)*s(6),(true->[])),arc(s(29)*s(6),1,s(35)*s(6),(true->[])),arc(s(29)*s(6),2,s(32)*s(6),(true->[])),arc(s(30)*s(6),0,s(35)*s(6),(true->[])),arc(s(30)*s(6),1,s(35)*s(6),(true->[])),arc(s(30)*s(6),2,s(33)*s(6),(true->[])),arc(s(27)*s(6),0,s(35)*s(6),(true->[])),arc(s(27)*s(6),1,s(35)*s(6),(true->[])),arc(s(27)*s(6),2,s(16)*s(6),(true->[])),arc(s(28)*s(6),0,s(35)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(31)*s(6),(true->[])),arc(s(46)*s(3),0,s(54)*s(4),(true->[])),arc(s(46)*s(3),1,s(55)*s(1),(true->[])),arc(s(46)*s(3),2,s(51)*s(3),(true->[])),arc(s(49)*s(4),0,s(55)*s(1),(true->[])),arc(s(49)*s(4),1,s(55)*s(1),(true->[])),arc(s(49)*s(4),2,s(52)*s(5),(true->[])),arc(s(50)*s(1),0,s(55)*s(1),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(53)*s(2),(true->[])),arc(s(47)*s(5),0,s(55)*s(1),(true->[])),arc(s(47)*s(5),1,s(55)*s(1),(true->[])),arc(s(47)*s(5),2,s(36)*s(6),(true->[])),arc(s(48)*s(2),0,s(55)*s(1),(true->[])),arc(s(48)*s(2),1,s(55)*s(1),(true->[])),arc(s(48)*s(2),2,s(51)*s(3),(true->[])),arc(s(31)*s(6),0,s(39)*s(6),(true->[])),arc(s(31)*s(6),1,s(40)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(6),(true->[])),arc(s(34)*s(6),0,s(40)*s(6),(true->[])),arc(s(34)*s(6),1,s(40)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(6),(true->[])),arc(s(35)*s(6),0,s(40)*s(6),(true->[])),arc(s(35)*s(6),1,s(40)*s(6),(true->[])),arc(s(35)*s(6),2,s(38)*s(6),(true->[])),arc(s(32)*s(6),0,s(40)*s(6),(true->[])),arc(s(32)*s(6),1,s(40)*s(6),(true->[])),arc(s(32)*s(6),2,s(21)*s(6),(true->[])),arc(s(33)*s(6),0,s(40)*s(6),(true->[])),arc(s(33)*s(6),1,s(40)*s(6),(true->[])),arc(s(33)*s(6),2,s(36)*s(6),(true->[])),arc(s(51)*s(3),0,s(59)*s(4),(true->[])),arc(s(51)*s(3),1,s(60)*s(1),(true->[])),arc(s(51)*s(3),2,s(56)*s(3),(true->[])),arc(s(54)*s(4),0,s(60)*s(1),(true->[])),arc(s(54)*s(4),1,s(60)*s(1),(true->[])),arc(s(54)*s(4),2,s(57)*s(5),(true->[])),arc(s(55)*s(1),0,s(60)*s(1),(true->[])),arc(s(55)*s(1),1,s(60)*s(1),(true->[])),arc(s(55)*s(1),2,s(58)*s(2),(true->[])),arc(s(52)*s(5),0,s(60)*s(1),(true->[])),arc(s(52)*s(5),1,s(60)*s(1),(true->[])),arc(s(52)*s(5),2,s(41)*s(6),(true->[])),arc(s(53)*s(2),0,s(60)*s(1),(true->[])),arc(s(53)*s(2),1,s(60)*s(1),(true->[])),arc(s(53)*s(2),2,s(56)*s(3),(true->[])),arc(s(36)*s(6),0,s(44)*s(6),(true->[])),arc(s(36)*s(6),1,s(45)*s(6),(true->[])),arc(s(36)*s(6),2,s(41)*s(6),(true->[])),arc(s(39)*s(6),0,s(45)*s(6),(true->[])),arc(s(39)*s(6),1,s(45)*s(6),(true->[])),arc(s(39)*s(6),2,s(42)*s(6),(true->[])),arc(s(40)*s(6),0,s(45)*s(6),(true->[])),arc(s(40)*s(6),1,s(45)*s(6),(true->[])),arc(s(40)*s(6),2,s(43)*s(6),(true->[])),arc(s(37)*s(6),0,s(45)*s(6),(true->[])),arc(s(37)*s(6),1,s(45)*s(6),(true->[])),arc(s(37)*s(6),2,s(26)*s(6),(true->[])),arc(s(38)*s(6),0,s(45)*s(6),(true->[])),arc(s(38)*s(6),1,s(45)*s(6),(true->[])),arc(s(38)*s(6),2,s(41)*s(6),(true->[])),arc(s(56)*s(3),0,s(64)*s(4),(true->[])),arc(s(56)*s(3),1,s(65)*s(1),(true->[])),arc(s(56)*s(3),2,s(61)*s(3),(true->[])),arc(s(59)*s(4),0,s(65)*s(1),(true->[])),arc(s(59)*s(4),1,s(65)*s(1),(true->[])),arc(s(59)*s(4),2,s(62)*s(5),(true->[])),arc(s(60)*s(1),0,s(65)*s(1),(true->[])),arc(s(60)*s(1),1,s(65)*s(1),(true->[])),arc(s(60)*s(1),2,s(63)*s(2),(true->[])),arc(s(57)*s(5),0,s(65)*s(1),(true->[])),arc(s(57)*s(5),1,s(65)*s(1),(true->[])),arc(s(57)*s(5),2,s(46)*s(6),(true->[])),arc(s(58)*s(2),0,s(65)*s(1),(true->[])),arc(s(58)*s(2),1,s(65)*s(1),(true->[])),arc(s(58)*s(2),2,s(61)*s(3),(true->[])),arc(s(41)*s(6),0,s(49)*s(6),(true->[])),arc(s(41)*s(6),1,s(50)*s(6),(true->[])),arc(s(41)*s(6),2,s(46)*s(6),(true->[])),arc(s(44)*s(6),0,s(50)*s(6),(true->[])),arc(s(44)*s(6),1,s(50)*s(6),(true->[])),arc(s(44)*s(6),2,s(47)*s(6),(true->[])),arc(s(45)*s(6),0,s(50)*s(6),(true->[])),arc(s(45)*s(6),1,s(50)*s(6),(true->[])),arc(s(45)*s(6),2,s(48)*s(6),(true->[])),arc(s(42)*s(6),0,s(50)*s(6),(true->[])),arc(s(42)*s(6),1,s(50)*s(6),(true->[])),arc(s(42)*s(6),2,s(31)*s(6),(true->[])),arc(s(43)*s(6),0,s(50)*s(6),(true->[])),arc(s(43)*s(6),1,s(50)*s(6),(true->[])),arc(s(43)*s(6),2,s(46)*s(6),(true->[])),arc(s(61)*s(3),0,s(69)*s(4),(true->[])),arc(s(61)*s(3),1,s(70)*s(1),(true->[])),arc(s(61)*s(3),2,s(66)*s(3),(true->[])),arc(s(64)*s(4),0,s(70)*s(1),(true->[])),arc(s(64)*s(4),1,s(70)*s(1),(true->[])),arc(s(64)*s(4),2,s(67)*s(5),(true->[])),arc(s(65)*s(1),0,s(70)*s(1),(true->[])),arc(s(65)*s(1),1,s(70)*s(1),(true->[])),arc(s(65)*s(1),2,s(68)*s(2),(true->[])),arc(s(62)*s(5),0,s(70)*s(1),(true->[])),arc(s(62)*s(5),1,s(70)*s(1),(true->[])),arc(s(62)*s(5),2,s(51)*s(6),(true->[])),arc(s(63)*s(2),0,s(70)*s(1),(true->[])),arc(s(63)*s(2),1,s(70)*s(1),(true->[])),arc(s(63)*s(2),2,s(66)*s(3),(true->[])),arc(s(46)*s(6),0,s(54)*s(6),(true->[])),arc(s(46)*s(6),1,s(55)*s(6),(true->[])),arc(s(46)*s(6),2,s(51)*s(6),(true->[])),arc(s(49)*s(6),0,s(55)*s(6),(true->[])),arc(s(49)*s(6),1,s(55)*s(6),(true->[])),arc(s(49)*s(6),2,s(52)*s(6),(true->[])),arc(s(50)*s(6),0,s(55)*s(6),(true->[])),arc(s(50)*s(6),1,s(55)*s(6),(true->[])),arc(s(50)*s(6),2,s(53)*s(6),(true->[])),arc(s(47)*s(6),0,s(55)*s(6),(true->[])),arc(s(47)*s(6),1,s(55)*s(6),(true->[])),arc(s(47)*s(6),2,s(36)*s(6),(true->[])),arc(s(48)*s(6),0,s(55)*s(6),(true->[])),arc(s(48)*s(6),1,s(55)*s(6),(true->[])),arc(s(48)*s(6),2,s(51)*s(6),(true->[])),arc(s(66)*s(3),0,s(74)*s(4),(true->[])),arc(s(66)*s(3),1,s(75)*s(1),(true->[])),arc(s(66)*s(3),2,s(71)*s(3),(true->[])),arc(s(69)*s(4),0,s(75)*s(1),(true->[])),arc(s(69)*s(4),1,s(75)*s(1),(true->[])),arc(s(69)*s(4),2,s(72)*s(5),(true->[])),arc(s(70)*s(1),0,s(75)*s(1),(true->[])),arc(s(70)*s(1),1,s(75)*s(1),(true->[])),arc(s(70)*s(1),2,s(73)*s(2),(true->[])),arc(s(67)*s(5),0,s(75)*s(1),(true->[])),arc(s(67)*s(5),1,s(75)*s(1),(true->[])),arc(s(67)*s(5),2,s(56)*s(6),(true->[])),arc(s(68)*s(2),0,s(75)*s(1),(true->[])),arc(s(68)*s(2),1,s(75)*s(1),(true->[])),arc(s(68)*s(2),2,s(71)*s(3),(true->[])),arc(s(51)*s(6),0,s(59)*s(6),(true->[])),arc(s(51)*s(6),1,s(60)*s(6),(true->[])),arc(s(51)*s(6),2,s(56)*s(6),(true->[])),arc(s(54)*s(6),0,s(60)*s(6),(true->[])),arc(s(54)*s(6),1,s(60)*s(6),(true->[])),arc(s(54)*s(6),2,s(57)*s(6),(true->[])),arc(s(55)*s(6),0,s(60)*s(6),(true->[])),arc(s(55)*s(6),1,s(60)*s(6),(true->[])),arc(s(55)*s(6),2,s(58)*s(6),(true->[])),arc(s(52)*s(6),0,s(60)*s(6),(true->[])),arc(s(52)*s(6),1,s(60)*s(6),(true->[])),arc(s(52)*s(6),2,s(41)*s(6),(true->[])),arc(s(53)*s(6),0,s(60)*s(6),(true->[])),arc(s(53)*s(6),1,s(60)*s(6),(true->[])),arc(s(53)*s(6),2,s(56)*s(6),(true->[])),arc(s(71)*s(3),0,s(78)*s(4),(true->[])),arc(s(71)*s(3),1,s(80)*s(1),(true->[])),arc(s(71)*s(3),2,s(76)*s(3),(true->[])),arc(s(74)*s(4),0,s(80)*s(1),(true->[])),arc(s(74)*s(4),1,s(80)*s(1),(true->[])),arc(s(74)*s(4),2,s(77)*s(5),(true->[])),arc(s(75)*s(1),0,s(80)*s(1),(true->[])),arc(s(75)*s(1),1,s(80)*s(1),(true->[])),arc(s(75)*s(1),2,s(79)*s(2),(true->[])),arc(s(72)*s(5),0,s(80)*s(1),(true->[])),arc(s(72)*s(5),1,s(80)*s(1),(true->[])),arc(s(72)*s(5),2,s(61)*s(6),(true->[])),arc(s(73)*s(2),0,s(80)*s(1),(true->[])),arc(s(73)*s(2),1,s(80)*s(1),(true->[])),arc(s(73)*s(2),2,s(76)*s(3),(true->[])),arc(s(56)*s(6),0,s(64)*s(6),(true->[])),arc(s(56)*s(6),1,s(65)*s(6),(true->[])),arc(s(56)*s(6),2,s(61)*s(6),(true->[])),arc(s(59)*s(6),0,s(65)*s(6),(true->[])),arc(s(59)*s(6),1,s(65)*s(6),(true->[])),arc(s(59)*s(6),2,s(62)*s(6),(true->[])),arc(s(60)*s(6),0,s(65)*s(6),(true->[])),arc(s(60)*s(6),1,s(65)*s(6),(true->[])),arc(s(60)*s(6),2,s(63)*s(6),(true->[])),arc(s(57)*s(6),0,s(65)*s(6),(true->[])),arc(s(57)*s(6),1,s(65)*s(6),(true->[])),arc(s(57)*s(6),2,s(46)*s(6),(true->[])),arc(s(58)*s(6),0,s(65)*s(6),(true->[])),arc(s(58)*s(6),1,s(65)*s(6),(true->[])),arc(s(58)*s(6),2,s(61)*s(6),(true->[])),arc(s(76)*s(3),0,s(82)*s(4),(true->[])),arc(s(76)*s(3),1,s(85)*s(1),(true->[])),arc(s(76)*s(3),2,s(83)*s(3),(true->[])),arc(s(78)*s(4),0,s(85)*s(1),(true->[])),arc(s(78)*s(4),1,s(85)*s(1),(true->[])),arc(s(78)*s(4),2,s(81)*s(5),(true->[])),arc(s(80)*s(1),0,s(85)*s(1),(true->[])),arc(s(80)*s(1),1,s(85)*s(1),(true->[])),arc(s(80)*s(1),2,s(84)*s(2),(true->[])),arc(s(77)*s(5),0,s(85)*s(1),(true->[])),arc(s(77)*s(5),1,s(85)*s(1),(true->[])),arc(s(77)*s(5),2,s(66)*s(6),(true->[])),arc(s(79)*s(2),0,s(85)*s(1),(true->[])),arc(s(79)*s(2),1,s(85)*s(1),(true->[])),arc(s(79)*s(2),2,s(83)*s(3),(true->[])),arc(s(61)*s(6),0,s(69)*s(6),(true->[])),arc(s(61)*s(6),1,s(70)*s(6),(true->[])),arc(s(61)*s(6),2,s(66)*s(6),(true->[])),arc(s(64)*s(6),0,s(70)*s(6),(true->[])),arc(s(64)*s(6),1,s(70)*s(6),(true->[])),arc(s(64)*s(6),2,s(67)*s(6),(true->[])),arc(s(65)*s(6),0,s(70)*s(6),(true->[])),arc(s(65)*s(6),1,s(70)*s(6),(true->[])),arc(s(65)*s(6),2,s(68)*s(6),(true->[])),arc(s(62)*s(6),0,s(70)*s(6),(true->[])),arc(s(62)*s(6),1,s(70)*s(6),(true->[])),arc(s(62)*s(6),2,s(51)*s(6),(true->[])),arc(s(63)*s(6),0,s(70)*s(6),(true->[])),arc(s(63)*s(6),1,s(70)*s(6),(true->[])),arc(s(63)*s(6),2,s(66)*s(6),(true->[])),arc(s(82)*s(4),0,s(89)*s(1),(true->[])),arc(s(82)*s(4),1,s(89)*s(1),(true->[])),arc(s(82)*s(4),2,s(86)*s(5),(true->[])),arc(s(83)*s(3),0,s(87)*s(4),(true->[])),arc(s(83)*s(3),1,s(89)*s(1),(true->[])),arc(s(83)*s(3),2,s(88)*s(3),(true->[])),arc(s(85)*s(1),0,s(89)*s(1),(true->[])),arc(s(85)*s(1),1,s(89)*s(1),(true->[])),arc(s(85)*s(1),2,s(89)*s(2),(true->[])),arc(s(81)*s(5),0,s(89)*s(1),(true->[])),arc(s(81)*s(5),1,s(89)*s(1),(true->[])),arc(s(81)*s(5),2,s(71)*s(6),(true->[])),arc(s(84)*s(2),0,s(89)*s(1),(true->[])),arc(s(84)*s(2),1,s(89)*s(1),(true->[])),arc(s(84)*s(2),2,s(88)*s(3),(true->[])),arc(s(66)*s(6),0,s(74)*s(6),(true->[])),arc(s(66)*s(6),1,s(75)*s(6),(true->[])),arc(s(66)*s(6),2,s(71)*s(6),(true->[])),arc(s(69)*s(6),0,s(75)*s(6),(true->[])),arc(s(69)*s(6),1,s(75)*s(6),(true->[])),arc(s(69)*s(6),2,s(72)*s(6),(true->[])),arc(s(70)*s(6),0,s(75)*s(6),(true->[])),arc(s(70)*s(6),1,s(75)*s(6),(true->[])),arc(s(70)*s(6),2,s(73)*s(6),(true->[])),arc(s(67)*s(6),0,s(75)*s(6),(true->[])),arc(s(67)*s(6),1,s(75)*s(6),(true->[])),arc(s(67)*s(6),2,s(56)*s(6),(true->[])),arc(s(68)*s(6),0,s(75)*s(6),(true->[])),arc(s(68)*s(6),1,s(75)*s(6),(true->[])),arc(s(68)*s(6),2,s(71)*s(6),(true->[])),arc(s(86)*s(5),0,s(93)*s(1),(true->[])),arc(s(86)*s(5),1,s(93)*s(1),(true->[])),arc(s(86)*s(5),2,s(76)*s(6),(true->[])),arc(s(89)*s(1),0,s(93)*s(1),(true->[])),arc(s(89)*s(1),1,s(93)*s(1),(true->[])),arc(s(89)*s(1),2,s(93)*s(2),(true->[])),arc(s(87)*s(4),0,s(93)*s(1),(true->[])),arc(s(87)*s(4),1,s(93)*s(1),(true->[])),arc(s(87)*s(4),2,s(90)*s(5),(true->[])),arc(s(88)*s(3),0,s(92)*s(4),(true->[])),arc(s(88)*s(3),1,s(93)*s(1),(true->[])),arc(s(88)*s(3),2,s(93)*s(3),(true->[])),arc(s(89)*s(2),0,s(93)*s(1),(true->[])),arc(s(89)*s(2),1,s(93)*s(1),(true->[])),arc(s(89)*s(2),2,s(93)*s(3),(true->[])),arc(s(71)*s(6),0,s(78)*s(6),(true->[])),arc(s(71)*s(6),1,s(80)*s(6),(true->[])),arc(s(71)*s(6),2,s(76)*s(6),(true->[])),arc(s(74)*s(6),0,s(80)*s(6),(true->[])),arc(s(74)*s(6),1,s(80)*s(6),(true->[])),arc(s(74)*s(6),2,s(77)*s(6),(true->[])),arc(s(75)*s(6),0,s(80)*s(6),(true->[])),arc(s(75)*s(6),1,s(80)*s(6),(true->[])),arc(s(75)*s(6),2,s(79)*s(6),(true->[])),arc(s(72)*s(6),0,s(80)*s(6),(true->[])),arc(s(72)*s(6),1,s(80)*s(6),(true->[])),arc(s(72)*s(6),2,s(61)*s(6),(true->[])),arc(s(73)*s(6),0,s(80)*s(6),(true->[])),arc(s(73)*s(6),1,s(80)*s(6),(true->[])),arc(s(73)*s(6),2,s(76)*s(6),(true->[])),arc(s(76)*s(6),0,s(82)*s(6),(true->[])),arc(s(76)*s(6),1,s(85)*s(6),(true->[])),arc(s(76)*s(6),2,s(83)*s(6),(true->[])),arc(s(93)*s(1),0,s(93)*s(1),(true->[])),arc(s(93)*s(1),1,s(93)*s(1),(true->[])),arc(s(93)*s(1),2,s(93)*s(2),(true->[])),arc(s(93)*s(2),0,s(93)*s(1),(true->[])),arc(s(93)*s(2),1,s(93)*s(1),(true->[])),arc(s(93)*s(2),2,s(93)*s(3),(true->[])),arc(s(90)*s(5),0,s(93)*s(1),(true->[])),arc(s(90)*s(5),1,s(93)*s(1),(true->[])),arc(s(90)*s(5),2,s(83)*s(6),(true->[])),arc(s(92)*s(4),0,s(93)*s(1),(true->[])),arc(s(92)*s(4),1,s(93)*s(1),(true->[])),arc(s(92)*s(4),2,s(91)*s(5),(true->[])),arc(s(93)*s(3),0,s(93)*s(4),(true->[])),arc(s(93)*s(3),1,s(93)*s(1),(true->[])),arc(s(93)*s(3),2,s(93)*s(3),(true->[])),arc(s(78)*s(6),0,s(85)*s(6),(true->[])),arc(s(78)*s(6),1,s(85)*s(6),(true->[])),arc(s(78)*s(6),2,s(81)*s(6),(true->[])),arc(s(80)*s(6),0,s(85)*s(6),(true->[])),arc(s(80)*s(6),1,s(85)*s(6),(true->[])),arc(s(80)*s(6),2,s(84)*s(6),(true->[])),arc(s(77)*s(6),0,s(85)*s(6),(true->[])),arc(s(77)*s(6),1,s(85)*s(6),(true->[])),arc(s(77)*s(6),2,s(66)*s(6),(true->[])),arc(s(79)*s(6),0,s(85)*s(6),(true->[])),arc(s(79)*s(6),1,s(85)*s(6),(true->[])),arc(s(79)*s(6),2,s(83)*s(6),(true->[])),arc(s(82)*s(6),0,s(89)*s(6),(true->[])),arc(s(82)*s(6),1,s(89)*s(6),(true->[])),arc(s(82)*s(6),2,s(86)*s(6),(true->[])),arc(s(83)*s(6),0,s(87)*s(6),(true->[])),arc(s(83)*s(6),1,s(89)*s(6),(true->[])),arc(s(83)*s(6),2,s(88)*s(6),(true->[])),arc(s(85)*s(6),0,s(89)*s(6),(true->[])),arc(s(85)*s(6),1,s(89)*s(6),(true->[])),arc(s(85)*s(6),2,s(89)*s(6),(true->[])),arc(s(91)*s(5),0,s(93)*s(1),(true->[])),arc(s(91)*s(5),1,s(93)*s(1),(true->[])),arc(s(91)*s(5),2,s(88)*s(6),(true->[])),arc(s(93)*s(4),0,s(93)*s(1),(true->[])),arc(s(93)*s(4),1,s(93)*s(1),(true->[])),arc(s(93)*s(4),2,s(93)*s(5),(true->[])),arc(s(81)*s(6),0,s(89)*s(6),(true->[])),arc(s(81)*s(6),1,s(89)*s(6),(true->[])),arc(s(81)*s(6),2,s(71)*s(6),(true->[])),arc(s(84)*s(6),0,s(89)*s(6),(true->[])),arc(s(84)*s(6),1,s(89)*s(6),(true->[])),arc(s(84)*s(6),2,s(88)*s(6),(true->[])),arc(s(86)*s(6),0,s(93)*s(6),(true->[])),arc(s(86)*s(6),1,s(93)*s(6),(true->[])),arc(s(86)*s(6),2,s(76)*s(6),(true->[])),arc(s(89)*s(6),0,s(93)*s(6),(true->[])),arc(s(89)*s(6),1,s(93)*s(6),(true->[])),arc(s(89)*s(6),2,s(93)*s(6),(true->[])),arc(s(87)*s(6),0,s(93)*s(6),(true->[])),arc(s(87)*s(6),1,s(93)*s(6),(true->[])),arc(s(87)*s(6),2,s(90)*s(6),(true->[])),arc(s(88)*s(6),0,s(92)*s(6),(true->[])),arc(s(88)*s(6),1,s(93)*s(6),(true->[])),arc(s(88)*s(6),2,s(93)*s(6),(true->[])),arc(s(93)*s(5),0,s(93)*s(1),(true->[])),arc(s(93)*s(5),1,s(93)*s(1),(true->[])),arc(s(93)*s(5),2,s(93)*s(6),(true->[])),arc(s(93)*s(6),0,s(93)*s(6),(true->[])),arc(s(93)*s(6),1,s(93)*s(6),(true->[])),arc(s(93)*s(6),2,s(93)*s(6),(true->[])),arc(s(90)*s(6),0,s(93)*s(6),(true->[])),arc(s(90)*s(6),1,s(93)*s(6),(true->[])),arc(s(90)*s(6),2,s(83)*s(6),(true->[])),arc(s(92)*s(6),0,s(93)*s(6),(true->[])),arc(s(92)*s(6),1,s(93)*s(6),(true->[])),arc(s(92)*s(6),2,s(91)*s(6),(true->[])),arc(s(91)*s(6),0,s(93)*s(6),(true->[])),arc(s(91)*s(6),1,s(93)*s(6),(true->[])),arc(s(91)*s(6),2,s(88)*s(6),(true->[]))],[],[],[])).
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ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_is_even, kernel([source(s(10)),sink(s(6)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_bump_on_decreasing_sequence, nb_bump_on_decreasing_sequence_is_odd, kernel([source(s(1)),sink(s(6)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(9),(true->[]))],[],[],[])).


nb_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.961: Illustrating the NB_BUMP_ON_DECREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.962 and 4.963 respectively depict the automaton associated with the constraint
NB_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.962: Automaton for the NB_BUMP_ON_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.963: Simplified automaton for the NB_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is 0; Ri −Ri−1 ≥ 0 and
−Ri +Ri−3 + 1 ≥ 0 are linear invariants.
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Specialisation

≤ s > r > t
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Figure 4.964: Automaton without registers for the NB_BUMP_ON_DECREA-
SING_SEQUENCE_EQ_0 constraint; it describes all sequences containing no occur-
rence of the BUMP_ON_DECREASING_SEQUENCE pattern on a sequence of vari-
ables; it is derived from the automaton that counts the number of occurrences of
the BUMP_ON_DECREASING_SEQUENCE pattern by removing the register R and the
found transition, i.e. the transition from state v to state t that increments R.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.965: (top) Automaton without registers for the NB_BUMP_ON_DE-
CREASING_SEQUENCE_EQ_UP constraint; it describes all sequences containing
the maximum number of occurrences of the BUMP_ON_DECREASING_SEQUENCE
pattern on a sequence of sv variables, i.e. max(0, b sv−3

3 c) of the Restric-
tions slot (see ¬); transitions in blue correspond to a new occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern, dashed transitions correspond to slack,
and accepting states have a light-brown background; states s , u , t′ , e′ , r′′ are
accepting when sv mod 3 = 1, states r , v , s′ , u′ , t′′ , e′′ are accepting when
sv mod 3 = 2, states t , r′ , s′′ are accepting when sv mod 3 = 0. (bottom) All
corresponding solutions for sv− 1 ∈ {5, 6, 7}.
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NB_DECREASING

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint NB_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, (`− 1) ∗ bsv/`c+ max(0, sv mod `− 1))¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)
` = min(sv, rv) 0

3

¬
11

VALUE ≤ 8

Ê Ë

Ì

Í Î

Ï

Ð Ñ

Purpose

VALUE is the number of occurrences of the DECREASING pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.

Example (5, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.966 provides an example where the NB_DECREASING

(5, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_decreasing,['20141203']).

ctr_origin(nb_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(nb_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_decreasing,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_decreasing, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),l=min(sv,rv)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(l-1)*(sv/l)+max(0,sv mod l-1)),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_decreasing, []).

ctr_functional_dependency(nb_decreasing, 1, [2]).

ctr_typical(nb_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(nb_decreasing,nb_decreasing(5,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(nb_decreasing,[]).

ctr_eval(nb_decreasing, [checker(nb_decreasing_c1),
    checker(nb_decreasing_c),
    automaton(nb_decreasing_a1),
    automaton(nb_decreasing_a),
    automaton_with_signature(nb_decreasing_a1_s),
    automaton_with_signature(nb_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_decreasing_c(VARS, Default, s, Default, 0, Default, Value).

nb_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,1),
        nb_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result).
nb_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

nb_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_decreasing_c1(VARS, Default, s, Default, Value).

nb_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
nb_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(nb_decreasing, nb_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing, nb_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing, nb_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing, nb_decreasing_ao1, pair_signature(2,signature)).

nb_decreasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_decreasing_a(Flag,Value,VARIABLES,Default).

nb_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 0, R + max(D, 1)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

nb_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 0, R + max(D, 1)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_decreasing_a1(Flag,Value,VARIABLES,Default).

nb_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + 1])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

nb_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + 1])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_decreasing_r(VALUE,Xs,SV):-
        nb_decreasing_r(VALUE,Xs,SV,SV).

nb_decreasing_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(min(SV,RV)-1)*(SV/min(SV,RV))+max(0,SV mod min(SV,RV)-1)).

ctr_glue_matrix(nb_decreasing, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(nb_decreasing, [cell(s,s,0)]).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_0, kernel([source(s),sink(s)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_1, kernel([source(a),sink(b)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,b,(true->[])),arc(b,1,b,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_5, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_is_even, kernel([source(sE),sink(sE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_is_odd, kernel([source(sE),sink(sO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_up, kernel([source(s(1)),sink(s(1))],[arc(s(1),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_lt_up, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_up_minus_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_gt_1, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_lt_up_minus_1, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_up_minus_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_gt_2, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_lt_up_minus_2, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_up_minus_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_gt_3, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_lt_up_minus_3, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_up_minus_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_gt_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_lt_up_minus_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_eq_up_minus_5, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_gt_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_lt_up_minus_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(7),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(2)*s(7),(true->[])),arc(s(2)*s(7),1,s(2)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(7),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(7),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(7),(true->[])),arc(s(4)*s(7),0,s(4)*s(7),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(4),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(4),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(5),(true->[])),arc(s(6)*s(5),0,s(6)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(4),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(6)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(6),0,s(6)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(6)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(4),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(5),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(6)*s(5),0,s(6)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(6),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(6)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(6)*s(7),(true->[])),arc(s(6)*s(7),0,s(6)*s(7),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(6)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(4),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(4),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(4),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(6),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(6)*s(6),0,s(7)*s(6),(true->[])),arc(s(6)*s(6),1,s(7)*s(6),(true->[])),arc(s(6)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing, nb_decreasing_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(2),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(4),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(6),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(7)*s(6),(true->[])),arc(s(6)*s(6),1,s(7)*s(6),(true->[])),arc(s(6)*s(6),2,s(6)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(6),(true->[])),arc(s(6)*s(7),0,s(7)*s(7),(true->[])),arc(s(6)*s(7),1,s(7)*s(7),(true->[])),arc(s(6)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[]))],[],[],[])).


nb_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.966: Illustrating the NB_DECREASING constraint of the Example slot



1962 NB_DECREASING

Automaton Figures 4.967 and 4.968 respectively depict the automaton associated with the constraint
NB_DECREASING and its simplified form.

R s





C ← default
D ← 0
R← default





R + C

>{
D ← 0
R← R + max(D, 1)

}
≤

Figure 4.967: Automaton for the NB_DECREASING constraint obtained by applying
decoration Table 3.37 to the seed transducer of the DECREASING pattern where default

is 0

R s

{R← default}

R

>
{R← R + 1} ≤

Figure 4.968: Simplified automaton for the NB_DECREASING constraint obtained by
applying decoration Table 3.39 to the seed transducer of the DECREASING pattern
where default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 + 1 ≥ 0 are linear invariants.

s

s
−→
C +

←−
C

Table 4.227: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.4, for the NB_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature ONE , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.228: Concrete glue matrix, derived from the parametrised glue matrix 3.4, for
the simplified automaton of the NB_DECREASING constraint defined as the composi-
tion of the DECREASING pattern , the feature ONE , and the aggregator sum ; cells
of the glue matrix are coloured with the colour of the constituent to which they are
related.
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Specialisation

≤ s <,=

Figure 4.969: Automaton without registers for the NB_DECREASING_EQ_0 con-
straint; it describes all sequences containing no occurrence of the DECREASING pattern
on a sequence of variables; it is derived from the automaton that counts the number of
occurrences of the DECREASING pattern by removing the register R and the found
transition, i.e. the transition from state s to state s that increments R.

R sE R sO

<,=

>

<,=

>(A)

R sE R sO

<,=

>

<,=

>(B)

Figure 4.970: Automata without registers for the (A) NB_DECREASING_IS_EVEN and
the (B) NB_DECREASING_IS_ODD constraints; they respectively achieve an even/odd
number of occurrences of the DECREASING pattern on a sequence of n variables; tran-
sitions in blue correspond to a new occurrence of the DECREASING pattern.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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1966 NB_DECREASING_SEQUENCE

NB_DECREASING_SEQUENCE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint NB_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c¬
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.975)

13

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the DECREASING_SEQUENCE pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.

Example (3, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.971 provides an example where the NB_DECREASING_SEQUENCE

(3, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_decreasing_sequence,['20141203']).

ctr_origin(nb_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(nb_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_decreasing_sequence, []).

ctr_functional_dependency(nb_decreasing_sequence, 1, [2]).

ctr_typical(nb_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(nb_decreasing_sequence,nb_decreasing_sequence(3,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(nb_decreasing_sequence,[]).

ctr_eval(nb_decreasing_sequence, [checker(nb_decreasing_sequence_c1),
    checker(nb_decreasing_sequence_c),
    automaton(nb_decreasing_sequence_a1),
    automaton(nb_decreasing_sequence_a),
    automaton_with_signature(nb_decreasing_sequence_a1_s),
    automaton_with_signature(nb_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

nb_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,1)),
        nb_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        nb_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

nb_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_decreasing_sequence_c1(VARS, Default, s, Default, Value).

nb_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
nb_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
nb_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
nb_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(nb_decreasing_sequence, nb_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing_sequence, nb_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing_sequence, nb_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing_sequence, nb_decreasing_sequence_ao1, pair_signature(2,signature)).

nb_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

nb_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(D, 1), 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([max(C, max(D, 1)), 0, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

nb_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(D, 1), 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([max(C, max(D, 1)), 0, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

nb_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([R + 1])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

nb_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([R + 1])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_decreasing_sequence_r(VALUE,Xs,SV):-
        nb_decreasing_sequence_r(VALUE,Xs,SV,SV).

nb_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2.

ctr_glue_matrix(nb_decreasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,1)]).

ctr_glue_matrix1(nb_decreasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,0),cell(t,t,-1)]).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_0, kernel([source(s),sink(s)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_1, kernel([source(s(1)),sink(s(2)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_2, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_3, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_4, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_5, kernel([source(s(1)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_up, kernel([source(s),sink(s),sink(t),sink(t1)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,t,(true->[])),arc(t,0,s,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,t1,(true->[])),arc(s1,2,t1,(true->[])),arc(t1,0,s1,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_is_even, kernel([source(sE),sink(sE),sink(tE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,tO,(true->[])),arc(tO,0,sO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,tO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,tE,(true->[])),arc(tE,0,sE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,tE,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_is_odd, kernel([source(sE),sink(sO),sink(tO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,tO,(true->[])),arc(tO,0,sO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,tO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,tE,(true->[])),arc(tE,0,sE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,tE,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_lt_up, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_up_minus_1, kernel([source(s(2)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(8),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_lt_up_minus_1, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_up_minus_2, kernel([source(s(2)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(9),(true->[])),arc(s(12),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_gt_2, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_lt_up_minus_2, kernel([source(s(2)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(14),0,s(12),(true->[])),arc(s(14),1,s(12),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(14),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(13),(true->[])),arc(s(16),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_gt_3, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_lt_up_minus_3, kernel([source(s(2)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(16),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(18),(true->[])),arc(s(19),1,s(18),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(18),(true->[])),arc(s(20),1,s(17),(true->[])),arc(s(20),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_gt_4, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_lt_up_minus_4, kernel([source(s(2)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(22),(true->[])),arc(s(24),1,s(21),(true->[])),arc(s(24),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_gt_5, kernel([source(s(1)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_lt_up_minus_5, kernel([source(s(2)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(21),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(23),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(6)),sink(s(5)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(10)),sink(s(5)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(12)),sink(s(5)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(5)*s(11),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(12),(true->[])),arc(s(4)*s(12),0,s(5)*s(12),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_0_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_1_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_2_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_3_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_4_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(10)),sink(s(9)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_5_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(12)),sink(s(9)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(11),0,s(9)*s(11),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(12),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(12),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(12),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(9)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(12),(true->[])),arc(s(9)*s(12),0,s(9)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_0_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_1_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_2_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_3_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_4_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(10)),sink(s(13)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_5_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(12)),sink(s(13)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(12),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(12),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(11),0,s(13)*s(11),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(12),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(13)*s(12),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(12),(true->[])),arc(s(12)*s(12),0,s(13)*s(12),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_0_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(2)),sink(s(17)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(2),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_1_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_2_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(6)),sink(s(17)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(6),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_3_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(8)),sink(s(17)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(8),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_4_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(10)),sink(s(17)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(10),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(10),(true->[])),arc(s(15)*s(10),0,s(16)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(16)*s(10),0,s(17)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(10),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_5_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(12)),sink(s(17)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(12),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(12),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(10),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(12),(true->[])),arc(s(13)*s(10),0,s(14)*s(11),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(13)*s(12),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(12),(true->[])),arc(s(15)*s(10),0,s(16)*s(11),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(13)*s(12),0,s(14)*s(12),(true->[])),arc(s(13)*s(12),1,s(15)*s(12),(true->[])),arc(s(13)*s(12),2,s(15)*s(12),(true->[])),arc(s(16)*s(11),0,s(17)*s(11),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(12),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(13)*s(12),(true->[])),arc(s(15)*s(12),0,s(16)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(12),(true->[])),arc(s(16)*s(12),0,s(17)*s(12),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(15)*s(12),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_0_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(2),(true->[])),arc(s(17)*s(2),0,s(18)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(2),(true->[])),arc(s(19)*s(2),0,s(20)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(2),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_1_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(4)),sink(s(21)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(4),0,s(18)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(4),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_2_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(6)),sink(s(21)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(6),(true->[])),arc(s(17)*s(6),0,s(18)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(6),(true->[])),arc(s(19)*s(6),0,s(20)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(6),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_3_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(8)),sink(s(21)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(8),(true->[])),arc(s(17)*s(8),0,s(18)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(8),0,s(20)*s(8),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(8),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_4_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(10)),sink(s(21)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(10),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(10),(true->[])),arc(s(17)*s(8),0,s(18)*s(9),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(10),(true->[])),arc(s(15)*s(10),0,s(16)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(10),(true->[])),arc(s(19)*s(8),0,s(20)*s(9),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(10),(true->[])),arc(s(17)*s(10),0,s(18)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(19)*s(10),(true->[])),arc(s(20)*s(9),0,s(21)*s(9),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(10),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(10),(true->[])),arc(s(19)*s(10),0,s(20)*s(10),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(10),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(19)*s(10),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_0_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(2)),sink(s(25)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(2),(true->[])),arc(s(17)*s(2),0,s(18)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(2),(true->[])),arc(s(19)*s(2),0,s(20)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(2),(true->[])),arc(s(21)*s(2),0,s(22)*s(2),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(2),(true->[])),arc(s(23)*s(2),0,s(24)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(2),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_1_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(4)),sink(s(25)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(4),0,s(18)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(4),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(4),(true->[])),arc(s(21)*s(4),0,s(22)*s(4),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(4),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_2_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(6)),sink(s(25)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(4),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(6),(true->[])),arc(s(17)*s(6),0,s(18)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(6),(true->[])),arc(s(19)*s(6),0,s(20)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(6),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(6),(true->[])),arc(s(21)*s(6),0,s(22)*s(6),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(23)*s(6),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(21)*s(6),(true->[])),arc(s(23)*s(6),0,s(24)*s(6),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(23)*s(6),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_3_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(8)),sink(s(25)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(4),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(6),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(8),(true->[])),arc(s(17)*s(8),0,s(18)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(6),0,s(22)*s(7),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(23)*s(6),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(8),0,s(20)*s(8),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(21)*s(8),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(21)*s(8),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(20)*s(8),0,s(22)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(8),(true->[])),arc(s(21)*s(8),0,s(22)*s(8),(true->[])),arc(s(21)*s(8),1,s(23)*s(8),(true->[])),arc(s(21)*s(8),2,s(23)*s(8),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(22)*s(8),0,s(24)*s(8),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(21)*s(8),(true->[])),arc(s(23)*s(8),0,s(24)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(8),(true->[])),arc(s(23)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(8),(true->[])),arc(s(24)*s(8),0,s(25)*s(8),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[]))],[],[],[])).
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ctr_specialisation(nb_decreasing_sequence, nb_decreasing_sequence_between_5_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(12)),sink(s(25)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(4),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(12),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(12),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(10),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(6),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(12),(true->[])),arc(s(13)*s(10),0,s(14)*s(11),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(10),(true->[])),arc(s(17)*s(8),0,s(18)*s(9),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(6),0,s(22)*s(7),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(23)*s(6),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(13)*s(12),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(12),(true->[])),arc(s(15)*s(10),0,s(16)*s(11),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(10),(true->[])),arc(s(19)*s(8),0,s(20)*s(9),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(21)*s(8),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(21)*s(8),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(13)*s(12),0,s(14)*s(12),(true->[])),arc(s(13)*s(12),1,s(15)*s(12),(true->[])),arc(s(13)*s(12),2,s(15)*s(12),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(12),(true->[])),arc(s(17)*s(10),0,s(18)*s(11),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(19)*s(10),(true->[])),arc(s(20)*s(9),0,s(22)*s(9),(true->[])),arc(s(20)*s(9),1,s(22)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(10),(true->[])),arc(s(21)*s(8),0,s(22)*s(9),(true->[])),arc(s(21)*s(8),1,s(23)*s(8),(true->[])),arc(s(21)*s(8),2,s(23)*s(8),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(13)*s(12),(true->[])),arc(s(15)*s(12),0,s(16)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(17)*s(12),(true->[])),arc(s(18)*s(11),0,s(20)*s(11),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(17)*s(12),(true->[])),arc(s(19)*s(10),0,s(20)*s(11),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(24)*s(9),(true->[])),arc(s(22)*s(9),1,s(24)*s(9),(true->[])),arc(s(22)*s(9),2,s(21)*s(10),(true->[])),arc(s(23)*s(8),0,s(24)*s(9),(true->[])),arc(s(23)*s(8),1,s(25)*s(8),(true->[])),arc(s(23)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(8),(true->[])),arc(s(16)*s(12),0,s(18)*s(12),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(15)*s(12),(true->[])),arc(s(17)*s(12),0,s(18)*s(12),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(19)*s(12),(true->[])),arc(s(20)*s(11),0,s(22)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(11),(true->[])),arc(s(20)*s(11),2,s(19)*s(12),(true->[])),arc(s(21)*s(10),0,s(22)*s(11),(true->[])),arc(s(21)*s(10),1,s(23)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(10),(true->[])),arc(s(24)*s(9),0,s(25)*s(9),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(23)*s(10),(true->[])),arc(s(25)*s(8),0,s(25)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(17)*s(12),(true->[])),arc(s(19)*s(12),0,s(20)*s(12),(true->[])),arc(s(19)*s(12),1,s(21)*s(12),(true->[])),arc(s(19)*s(12),2,s(21)*s(12),(true->[])),arc(s(22)*s(11),0,s(24)*s(11),(true->[])),arc(s(22)*s(11),1,s(24)*s(11),(true->[])),arc(s(22)*s(11),2,s(21)*s(12),(true->[])),arc(s(23)*s(10),0,s(24)*s(11),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(25)*s(10),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(10),(true->[])),arc(s(20)*s(12),0,s(22)*s(12),(true->[])),arc(s(20)*s(12),1,s(22)*s(12),(true->[])),arc(s(20)*s(12),2,s(19)*s(12),(true->[])),arc(s(21)*s(12),0,s(22)*s(12),(true->[])),arc(s(21)*s(12),1,s(23)*s(12),(true->[])),arc(s(21)*s(12),2,s(23)*s(12),(true->[])),arc(s(24)*s(11),0,s(25)*s(11),(true->[])),arc(s(24)*s(11),1,s(25)*s(11),(true->[])),arc(s(24)*s(11),2,s(23)*s(12),(true->[])),arc(s(25)*s(10),0,s(25)*s(11),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[])),arc(s(22)*s(12),0,s(24)*s(12),(true->[])),arc(s(22)*s(12),1,s(24)*s(12),(true->[])),arc(s(22)*s(12),2,s(21)*s(12),(true->[])),arc(s(23)*s(12),0,s(24)*s(12),(true->[])),arc(s(23)*s(12),1,s(25)*s(12),(true->[])),arc(s(23)*s(12),2,s(25)*s(12),(true->[])),arc(s(25)*s(11),0,s(25)*s(11),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(25)*s(12),(true->[])),arc(s(24)*s(12),0,s(25)*s(12),(true->[])),arc(s(24)*s(12),1,s(25)*s(12),(true->[])),arc(s(24)*s(12),2,s(23)*s(12),(true->[])),arc(s(25)*s(12),0,s(25)*s(12),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(25)*s(12),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.971: Illustrating the NB_DECREASING_SEQUENCE constraint of the Exam-
ple slot
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Automaton Figures 4.972 and 4.973 respectively depict the automaton associated with the constraint
NB_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





≥ t
R

+
C >{

C ← max(D, 1)
D ← 0

}

≤

>{
C ← max(C,max(D, 1))
D ← 0

}=
{D ← max(D, 1)}

<



C ← default
D ← 0
R← R + C





Figure 4.972: Automaton for the NB_DECREASING_SEQUENCE constraint obtained by
applying decoration Table 3.37 to the seed transducer of the DECREASING_SEQUENCE
pattern where default is 0

≤ s

{R← default}

≥ t

R

>
{R← R + 1}

≤

>=

<

Figure 4.973: Simplified automaton for the NB_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.39 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−2 + 1 ≥ 0
are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C 1

M

Table 4.229: Concrete glue matrix, derived from the parametrised glue matrix 3.5,
for the NB_DECREASING_SEQUENCE constraint defined as the composition of the
DECREASING_SEQUENCE pattern , the feature ONE , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s 0 0

t 0 −1
M

Table 4.230: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the simplified automaton of the NB_DECREASING_SEQUENCE constraint defined as
the composition of the DECREASING_SEQUENCE pattern , the feature ONE , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.
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Specialisation

≤ s <,=

Figure 4.974: Automaton without registers for the NB_DECREASING_SEQUEN-
CE_EQ_0 constraint; it describes all sequences containing no occurrence of the DE-
CREASING_SEQUENCE pattern on a sequence of variables; it is derived from the au-
tomaton that counts the number of occurrences of the DECREASING_SEQUENCE pat-
tern by removing the register R, the found transition from state s to t that incre-
ments R, and the state t that becomes unreachable after removing transition s→ t.

< s > t

≤ s′ ≥ t′

>

<

>

<

<,= =>

> < > < >

< > < > < >

= > < > < >

> < < > < >

> < = > < >

> < > < < >

> < > < = >

> < > < > <

> < > < > =

> < > < > >

> < > = < >

> < > > < >

> = < > < >

> > < > < >

Figure 4.975: (left) Automaton without registers for the NB_DECREASING_SEQUEN-
CE_EQ_UP constraint; it describes all sequences containing the maximum number of
occurrences of the DECREASING_SEQUENCE pattern on a sequence of sv variables,
i.e. b sv2 c of the Restrictions slot (see ¬); transitions in blue correspond to a new occur-
rence of the DECREASING_SEQUENCE pattern, dashed transitions to slack, and accept-
ing states have a light-brown background; state t is accepting when sv mod 2 = 0,
while states s and t′ are accepting when sv mod 2 = 1. (right) All corresponding
solutions for sv− 1 ∈ {5, 6}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≤ sE ≥ tO

≤ sO≥ tE

<,=
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≤ sE ≥ tO

≤ sO≥ tE
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<

>

<
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Figure 4.976: Automata without registers for the (A) NB_DECREASING_SEQUEN-
CE_IS_EVEN and the (B) NB_DECREASING_SEQUENCE_IS_ODD constraints; they
respectively achieve an even/odd number of occurrences of the DECREAS-
ING_SEQUENCE pattern on a sequence of n variables; transitions in blue correspond to
a new occurrence of the DECREASING_SEQUENCE pattern.
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NB_DECREASING_TERRACE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint NB_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(`− 2)/2c ∗ bsv/`c+ max(0, b(sv mod `− 2)/2c))¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)
` = max(1, min(sv, 2 ∗ rv− 2)) 0

3

¬

(see also fig. 4.981)
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VALUE ≤ 5

Ê Ë Ì Í Î

Purpose

VALUE is the number of occurrences of the DECREASING_TERRACE pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.

Example (2, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.977 provides an example where the NB_DECREASING_TERRACE

(2, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_decreasing_terrace,['20141203']).

ctr_origin(nb_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(nb_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_decreasing_terrace,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_decreasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),l=max(1,min(sv,2*rv-2))],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(l-2)/2*(sv/l)+max(0,(sv mod l-2)/2)),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_decreasing_terrace, []).

ctr_functional_dependency(nb_decreasing_terrace, 1, [2]).

ctr_typical(nb_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(nb_decreasing_terrace,nb_decreasing_terrace(2,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(nb_decreasing_terrace,[]).

ctr_eval(nb_decreasing_terrace, [checker(nb_decreasing_terrace_c1),
    checker(nb_decreasing_terrace_c),
    automaton(nb_decreasing_terrace_a1),
    automaton(nb_decreasing_terrace_a),
    automaton_with_signature(nb_decreasing_terrace_a1_s),
    automaton_with_signature(nb_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

nb_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
nb_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        nb_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
nb_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        nb_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
nb_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        nb_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
nb_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,1),
        nb_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
nb_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        nb_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

nb_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_decreasing_terrace_c1(VARS, Default, s, Default, Value).

nb_decreasing_terrace_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).
nb_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        nb_decreasing_terrace_c1([Xj|Xs], Default, r, R, Result).
nb_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        nb_decreasing_terrace_c1([Xj|Xs], Default, r, R, Result).
nb_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_decreasing_terrace_c1([Xj|Xs], Default, t, R, Result).
nb_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        nb_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).
nb_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_decreasing_terrace_c1([Xj|Xs], Default, t, R, Result).
nb_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_decreasing_terrace_c1([Xj|Xs], Default, r, A1000, Result).
nb_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(nb_decreasing_terrace, nb_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing_terrace, nb_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing_terrace, nb_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_decreasing_terrace, nb_decreasing_terrace_ao1, pair_signature(2,signature)).

nb_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

nb_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,GT,r,([C, 0, R + max(D, 1)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

nb_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,GT,r,([C, 0, R + max(D, 1)])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

nb_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R + 1])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

nb_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R + 1])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_decreasing_terrace_r(VALUE,Xs,SV):-
        nb_decreasing_terrace_r(VALUE,Xs,SV,SV).

nb_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(max(1,min(SV,2*RV-2))-2)/2*(SV/max(1,min(SV,2*RV-2)))+max(0,(SV mod max(1,min(SV,2*RV-2))-2)/2)).

ctr_glue_matrix(nb_decreasing_terrace, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,1),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,1)]).

ctr_glue_matrix1(nb_decreasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,1),cell(t,s,0),cell(t,r,1),cell(t,t,1)]).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_0, kernel([source(s),sink(s),sink(r),sink(t)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s,(true->[])),arc(r,1,t,(true->[])),arc(r,2,r,(true->[])),arc(t,0,s,(true->[])),arc(t,1,t,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_1, kernel([source(s(1)),sink(s(4)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(4),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_2, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_3, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_4, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(13),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_5, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(13),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(16),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1),sink(r1),sink(s2)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s2,(true->[])),arc(r,1,t,(true->[])),arc(r,2,r1,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,r,(true->[])),arc(s1,0,s2,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,r1,(true->[])),arc(r1,1,t1,(true->[])),arc(t1,2,r1,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_up_minus_1, kernel([source(s0),sink(r3),sink(t2),sink(r2),sink(s3),sink(t1),sink(e4)],[arc(s0,0,s1,(true->[])),arc(s0,1,s1,(true->[])),arc(s0,2,r0,(true->[])),arc(r0,0,s2,(true->[])),arc(r0,1,t0,(true->[])),arc(r0,2,r1,(true->[])),arc(t0,0,s3,(true->[])),arc(t0,1,t1,(true->[])),arc(t0,2,r0,(true->[])),arc(s1,0,s2,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,r1,(true->[])),arc(r1,0,s3,(true->[])),arc(r1,1,t1,(true->[])),arc(r1,2,r2,(true->[])),arc(t1,1,t2,(true->[])),arc(t1,2,r1,(true->[])),arc(s2,0,s3,(true->[])),arc(s2,1,s3,(true->[])),arc(s2,2,r2,(true->[])),arc(r2,0,e4,(true->[])),arc(r2,1,t2,(true->[])),arc(r2,2,r3,(true->[])),arc(t1,0,e4,(true->[])),arc(t2,1,t3,(true->[])),arc(t2,2,r2,(true->[])),arc(s3,0,e4,(true->[])),arc(s3,1,e4,(true->[])),arc(s3,2,r3,(true->[])),arc(r3,1,t3,(true->[])),arc(t3,2,r3,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,rE,(true->[])),arc(tE,0,sE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,rO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,rO,(true->[])),arc(tO,0,sO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,rE,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_is_odd, kernel([source(sE),sink(sO),sink(rO),sink(tO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,rE,(true->[])),arc(tE,0,sE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,rO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,rO,(true->[])),arc(tO,0,sO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,rE,(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_gt_0, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_lt_up, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_gt_1, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_lt_up_minus_1, kernel([source(s(1)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_up_minus_2, kernel([source(s(1)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(17),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(17),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(14),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(14),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),1,s(13),(true->[])),arc(s(19),1,s(13),(true->[])),arc(s(19),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_gt_2, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_lt_up_minus_2, kernel([source(s(1)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_up_minus_3, kernel([source(s(1)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(22),(true->[])),arc(s(17),1,s(21),(true->[])),arc(s(17),2,s(23),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(22),(true->[])),arc(s(18),2,s(23),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(25),(true->[])),arc(s(21),2,s(17),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(20),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),1,s(19),(true->[])),arc(s(25),1,s(19),(true->[])),arc(s(25),2,s(23),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_gt_3, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_lt_up_minus_3, kernel([source(s(1)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(26),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(26),(true->[])),arc(s(25),1,s(26),(true->[])),arc(s(25),2,s(23),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_up_minus_4, kernel([source(s(1)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(27),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(28),(true->[])),arc(s(23),1,s(27),(true->[])),arc(s(23),2,s(29),(true->[])),arc(s(24),0,s(28),(true->[])),arc(s(24),1,s(28),(true->[])),arc(s(24),2,s(29),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(27),0,s(26),(true->[])),arc(s(27),1,s(31),(true->[])),arc(s(27),2,s(23),(true->[])),arc(s(28),0,s(26),(true->[])),arc(s(28),1,s(26),(true->[])),arc(s(28),2,s(30),(true->[])),arc(s(29),0,s(26),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(30),(true->[])),arc(s(30),1,s(25),(true->[])),arc(s(31),1,s(25),(true->[])),arc(s(31),2,s(29),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_gt_4, kernel([source(s(1)),sink(s(16))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(13),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_lt_up_minus_4, kernel([source(s(1)),sink(s(31)),sink(s(32))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(23),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(26),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(32),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(32),(true->[])),arc(s(31),1,s(32),(true->[])),arc(s(31),2,s(29),(true->[])),arc(s(32),0,s(32),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(32),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_eq_up_minus_5, kernel([source(s(1)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(23),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(34),(true->[])),arc(s(28),1,s(33),(true->[])),arc(s(28),2,s(26),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(33),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(34),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(33),0,s(32),(true->[])),arc(s(33),1,s(37),(true->[])),arc(s(33),2,s(29),(true->[])),arc(s(34),0,s(32),(true->[])),arc(s(34),1,s(32),(true->[])),arc(s(34),2,s(36),(true->[])),arc(s(35),0,s(32),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(36),(true->[])),arc(s(36),1,s(31),(true->[])),arc(s(37),1,s(31),(true->[])),arc(s(37),2,s(35),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_gt_5, kernel([source(s(1)),sink(s(19))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(13),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_lt_up_minus_5, kernel([source(s(1)),sink(s(37)),sink(s(38))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(23),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(26),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(33),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(36),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(29),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),0,s(36),(true->[])),arc(s(33),1,s(36),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(32),(true->[])),arc(s(35),0,s(38),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(38),(true->[])),arc(s(36),1,s(38),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(38),(true->[])),arc(s(37),1,s(38),(true->[])),arc(s(37),2,s(35),(true->[])),arc(s(38),0,s(38),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(38),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(8)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(8)*s(1),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(4)*s(4),0,s(8)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(7)),sink(s(8)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(8)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(8)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(1),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(4)*s(6),0,s(8)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(5),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(4),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(7),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(5),0,s(8)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(4)*s(7),0,s(8)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(4),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(5)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(10)),sink(s(8)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(8)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(8)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(1),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(4)*s(6),0,s(8)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(8)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(4),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(5),0,s(8)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(4)*s(9),0,s(8)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(4),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(9),0,s(8)*s(7),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(10),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(9),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(4)*s(10),0,s(8)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(9),0,s(8)*s(7),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(5)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(13)),sink(s(8)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(8)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(8)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(1),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(4)*s(6),0,s(8)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(8)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(4),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(5),0,s(8)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(4)*s(9),0,s(8)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(8)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(4),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(7),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(9),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(4)*s(12),0,s(8)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(8)*s(9),0,s(8)*s(7),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(11),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(12),0,s(8)*s(10),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(13),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(11),(true->[])),arc(s(8)*s(11),0,s(8)*s(10),(true->[])),arc(s(8)*s(11),1,s(8)*s(12),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(12),0,s(8)*s(10),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(8)*s(13),(true->[])),arc(s(7)*s(13),2,s(5)*s(13),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(16)),sink(s(8)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(8)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(8)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(1),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(4)*s(6),0,s(8)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(8)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(4),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(5),0,s(8)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(4)*s(9),0,s(8)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(8)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(4),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(7),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(9),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(4)*s(12),0,s(8)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(8)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(8)*s(9),0,s(8)*s(7),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(11),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(8)*s(10),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(11),(true->[])),arc(s(8)*s(11),0,s(8)*s(10),(true->[])),arc(s(8)*s(11),1,s(8)*s(12),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(4)*s(15),0,s(8)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(16),(true->[])),arc(s(5)*s(14),0,s(8)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(8)*s(12),0,s(8)*s(10),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(14),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(7)*s(15),0,s(8)*s(13),(true->[])),arc(s(7)*s(15),1,s(8)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(16),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(14),(true->[])),arc(s(8)*s(14),0,s(8)*s(13),(true->[])),arc(s(8)*s(14),1,s(8)*s(15),(true->[])),arc(s(8)*s(14),2,s(8)*s(14),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(2)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(8)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(8)*s(15),0,s(8)*s(13),(true->[])),arc(s(8)*s(15),1,s(8)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(16),(true->[])),arc(s(7)*s(16),0,s(8)*s(16),(true->[])),arc(s(7)*s(16),1,s(8)*s(16),(true->[])),arc(s(7)*s(16),2,s(5)*s(16),(true->[])),arc(s(8)*s(16),0,s(8)*s(16),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(19)),sink(s(8)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(8)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(8)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(1),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(4)*s(6),0,s(8)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(8)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(4),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(5),(true->[])),arc(s(8)*s(5),0,s(8)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(4)*s(9),0,s(8)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(8)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(4),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(7),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(9),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(4)*s(12),0,s(8)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(8)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(8)*s(9),0,s(8)*s(7),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(11),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(8)*s(10),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(11),(true->[])),arc(s(8)*s(11),0,s(8)*s(10),(true->[])),arc(s(8)*s(11),1,s(8)*s(12),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(4)*s(15),0,s(8)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(17),(true->[])),arc(s(5)*s(14),0,s(8)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(8)*s(12),0,s(8)*s(10),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(14),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(7)*s(15),0,s(8)*s(13),(true->[])),arc(s(7)*s(15),1,s(8)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(17),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(14),(true->[])),arc(s(8)*s(14),0,s(8)*s(13),(true->[])),arc(s(8)*s(14),1,s(8)*s(15),(true->[])),arc(s(8)*s(14),2,s(8)*s(14),(true->[])),arc(s(4)*s(18),0,s(8)*s(16),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(19),(true->[])),arc(s(5)*s(17),0,s(8)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(8)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(17),(true->[])),arc(s(8)*s(15),0,s(8)*s(13),(true->[])),arc(s(8)*s(15),1,s(8)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(17),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(7)*s(18),0,s(8)*s(16),(true->[])),arc(s(7)*s(18),1,s(8)*s(18),(true->[])),arc(s(7)*s(18),2,s(5)*s(19),(true->[])),arc(s(8)*s(16),0,s(8)*s(16),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(17),(true->[])),arc(s(8)*s(17),0,s(8)*s(16),(true->[])),arc(s(8)*s(17),1,s(8)*s(18),(true->[])),arc(s(8)*s(17),2,s(8)*s(17),(true->[])),arc(s(4)*s(19),0,s(8)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(19),(true->[])),arc(s(5)*s(19),0,s(8)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(8)*s(19),(true->[])),arc(s(6)*s(19),1,s(8)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(8)*s(18),0,s(8)*s(16),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(8)*s(19),(true->[])),arc(s(7)*s(19),0,s(8)*s(19),(true->[])),arc(s(7)*s(19),1,s(8)*s(19),(true->[])),arc(s(7)*s(19),2,s(5)*s(19),(true->[])),arc(s(8)*s(19),0,s(8)*s(19),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(8)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(14)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(3),0,s(14)*s(1),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(4),(true->[])),arc(s(13)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(7)),sink(s(14)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(14)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(14)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(1),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(7),0,s(9)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(14)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(5)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(4),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(5),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(7),0,s(14)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(14)*s(7),(true->[])),arc(s(13)*s(7),2,s(11)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(10)),sink(s(14)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(14)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(14)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(1),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(14)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(14)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(4),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(5),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(4)*s(10),0,s(9)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(10),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(14)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(8),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(5)*s(10),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(9),0,s(14)*s(7),(true->[])),arc(s(13)*s(9),1,s(14)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(10),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(7),(true->[])),arc(s(14)*s(8),1,s(14)*s(9),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(8)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(10),(true->[])),arc(s(13)*s(10),2,s(11)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(13)),sink(s(14)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(14)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(14)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(1),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(14)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(14)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(4),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(5),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(13),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(14)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(14)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(8),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(13),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(7),(true->[])),arc(s(13)*s(9),1,s(14)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(7),(true->[])),arc(s(14)*s(8),1,s(14)*s(9),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[])),arc(s(4)*s(13),0,s(9)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(13),(true->[])),arc(s(5)*s(13),0,s(9)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(14)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(13),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(14)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(11),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(5)*s(13),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(12),0,s(14)*s(10),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(13),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(11),(true->[])),arc(s(14)*s(11),0,s(14)*s(10),(true->[])),arc(s(14)*s(11),1,s(14)*s(12),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(10)*s(13),0,s(14)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(8)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(13),0,s(14)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(14)*s(12),0,s(14)*s(10),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(13),(true->[])),arc(s(13)*s(13),0,s(14)*s(13),(true->[])),arc(s(13)*s(13),1,s(14)*s(13),(true->[])),arc(s(13)*s(13),2,s(11)*s(13),(true->[])),arc(s(14)*s(13),0,s(14)*s(13),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(16)),sink(s(14)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(14)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(14)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(1),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(14)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(14)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(4),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(5),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(14)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(14)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(8),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(7),(true->[])),arc(s(13)*s(9),1,s(14)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(7),(true->[])),arc(s(14)*s(8),1,s(14)*s(9),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[])),arc(s(4)*s(15),0,s(9)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(16),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(10)*s(12),0,s(14)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(14),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(14)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(11),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(7)*s(15),0,s(12)*s(13),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(16),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(12),0,s(14)*s(10),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(14),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(11),(true->[])),arc(s(14)*s(11),0,s(14)*s(10),(true->[])),arc(s(14)*s(11),1,s(14)*s(12),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(4)*s(16),0,s(9)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(2)*s(16),(true->[])),arc(s(5)*s(16),0,s(9)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(10)*s(15),0,s(14)*s(13),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(8)*s(16),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(14)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(12),0,s(14)*s(10),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(14),(true->[])),arc(s(7)*s(16),0,s(12)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(5)*s(16),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(11)*s(16),(true->[])),arc(s(13)*s(15),0,s(14)*s(13),(true->[])),arc(s(13)*s(15),1,s(14)*s(15),(true->[])),arc(s(13)*s(15),2,s(11)*s(16),(true->[])),arc(s(14)*s(13),0,s(14)*s(13),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(14),(true->[])),arc(s(14)*s(14),0,s(14)*s(13),(true->[])),arc(s(14)*s(14),1,s(14)*s(15),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(14)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(14)*s(15),0,s(14)*s(13),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(16),(true->[])),arc(s(13)*s(16),0,s(14)*s(16),(true->[])),arc(s(13)*s(16),1,s(14)*s(16),(true->[])),arc(s(13)*s(16),2,s(11)*s(16),(true->[])),arc(s(14)*s(16),0,s(14)*s(16),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(19)),sink(s(14)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(14)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(14)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(1),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(14)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(14)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(4),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(5),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(14)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(14)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(8),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(7),(true->[])),arc(s(13)*s(9),1,s(14)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(7),(true->[])),arc(s(14)*s(8),1,s(14)*s(9),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[])),arc(s(4)*s(15),0,s(9)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(17),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(10)*s(12),0,s(14)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(14),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(14)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(11),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(7)*s(15),0,s(12)*s(13),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(17),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(12),0,s(14)*s(10),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(14),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(11),(true->[])),arc(s(14)*s(11),0,s(14)*s(10),(true->[])),arc(s(14)*s(11),1,s(14)*s(12),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(4)*s(18),0,s(9)*s(16),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(19),(true->[])),arc(s(5)*s(17),0,s(9)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(17),(true->[])),arc(s(10)*s(15),0,s(14)*s(13),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(8)*s(17),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(14)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(12),0,s(14)*s(10),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(14),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(7)*s(18),0,s(12)*s(16),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(5)*s(19),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(17),(true->[])),arc(s(8)*s(17),0,s(12)*s(16),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(11)*s(17),(true->[])),arc(s(13)*s(15),0,s(14)*s(13),(true->[])),arc(s(13)*s(15),1,s(14)*s(15),(true->[])),arc(s(13)*s(15),2,s(11)*s(17),(true->[])),arc(s(14)*s(13),0,s(14)*s(13),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(14),(true->[])),arc(s(14)*s(14),0,s(14)*s(13),(true->[])),arc(s(14)*s(14),1,s(14)*s(15),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[])),arc(s(4)*s(19),0,s(9)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(19),(true->[])),arc(s(5)*s(19),0,s(9)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(9)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(10)*s(18),0,s(14)*s(16),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(8)*s(19),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(14)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(17),(true->[])),arc(s(11)*s(17),0,s(14)*s(16),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(14)*s(17),(true->[])),arc(s(14)*s(15),0,s(14)*s(13),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(17),(true->[])),arc(s(7)*s(19),0,s(12)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(5)*s(19),(true->[])),arc(s(9)*s(19),0,s(12)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(11)*s(19),(true->[])),arc(s(8)*s(19),0,s(12)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(11)*s(19),(true->[])),arc(s(13)*s(18),0,s(14)*s(16),(true->[])),arc(s(13)*s(18),1,s(14)*s(18),(true->[])),arc(s(13)*s(18),2,s(11)*s(19),(true->[])),arc(s(14)*s(16),0,s(14)*s(16),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(17),(true->[])),arc(s(14)*s(17),0,s(14)*s(16),(true->[])),arc(s(14)*s(17),1,s(14)*s(18),(true->[])),arc(s(14)*s(17),2,s(14)*s(17),(true->[])),arc(s(10)*s(19),0,s(14)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(8)*s(19),(true->[])),arc(s(12)*s(19),0,s(14)*s(19),(true->[])),arc(s(12)*s(19),1,s(14)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(19),(true->[])),arc(s(11)*s(19),0,s(14)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(19),(true->[])),arc(s(14)*s(18),0,s(14)*s(16),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(19),(true->[])),arc(s(13)*s(19),0,s(14)*s(19),(true->[])),arc(s(13)*s(19),1,s(14)*s(19),(true->[])),arc(s(13)*s(19),2,s(11)*s(19),(true->[])),arc(s(14)*s(19),0,s(14)*s(19),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(4),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(4),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(20)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(18)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(11)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(19)*s(3),0,s(20)*s(1),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(16)*s(4),0,s(20)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(14)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(4),(true->[])),arc(s(19)*s(4),2,s(17)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(7)),sink(s(20)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(7),0,s(9)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(20)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(20)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(5)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(7),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(1),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(7),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(20)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(5),(true->[])),arc(s(13)*s(7),0,s(18)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(11)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(6),0,s(20)*s(4),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(7),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(5),(true->[])),arc(s(20)*s(5),0,s(20)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(16)*s(7),0,s(20)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(14)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(20)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(6),0,s(20)*s(4),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(7),(true->[])),arc(s(19)*s(7),0,s(20)*s(7),(true->[])),arc(s(19)*s(7),1,s(20)*s(7),(true->[])),arc(s(19)*s(7),2,s(17)*s(7),(true->[])),arc(s(20)*s(7),0,s(20)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(10)),sink(s(20)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(20)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(20)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(1),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(4)*s(10),0,s(9)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(10),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(20)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(20)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(5),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(5)*s(10),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(10),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(4),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(5),(true->[])),arc(s(20)*s(5),0,s(20)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(8)*s(10),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(15)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(20)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(10),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(20)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(4),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(8),(true->[])),arc(s(13)*s(10),0,s(18)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(11)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(17)*s(10),(true->[])),arc(s(19)*s(9),0,s(20)*s(7),(true->[])),arc(s(19)*s(9),1,s(20)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(10),(true->[])),arc(s(20)*s(7),0,s(20)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(7),(true->[])),arc(s(20)*s(8),1,s(20)*s(9),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[])),arc(s(16)*s(10),0,s(20)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(14)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(9),0,s(20)*s(7),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(10),(true->[])),arc(s(19)*s(10),0,s(20)*s(10),(true->[])),arc(s(19)*s(10),1,s(20)*s(10),(true->[])),arc(s(19)*s(10),2,s(17)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(13)),sink(s(20)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(20)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(20)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(1),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(13),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(20)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(20)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(5),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(13),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(4),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(5),(true->[])),arc(s(20)*s(5),0,s(20)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(4)*s(13),0,s(9)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(13),(true->[])),arc(s(5)*s(13),0,s(9)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(15)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(13),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(20)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(11),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(20)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(4),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(8),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(5)*s(13),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(12),0,s(18)*s(10),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(13),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(7),(true->[])),arc(s(19)*s(9),1,s(20)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(11),(true->[])),arc(s(20)*s(7),0,s(20)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(7),(true->[])),arc(s(20)*s(8),1,s(20)*s(9),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[])),arc(s(10)*s(13),0,s(15)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(8)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(13),0,s(15)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(20)*s(10),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(13),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(20)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(20)*s(9),0,s(20)*s(7),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(11),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(11)*s(13),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(18)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(17)*s(13),(true->[])),arc(s(19)*s(12),0,s(20)*s(10),(true->[])),arc(s(19)*s(12),1,s(20)*s(12),(true->[])),arc(s(19)*s(12),2,s(17)*s(13),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(11),(true->[])),arc(s(20)*s(11),0,s(20)*s(10),(true->[])),arc(s(20)*s(11),1,s(20)*s(12),(true->[])),arc(s(20)*s(11),2,s(20)*s(11),(true->[])),arc(s(16)*s(13),0,s(20)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(14)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(17)*s(13),0,s(20)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(13),(true->[])),arc(s(20)*s(12),0,s(20)*s(10),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(13),(true->[])),arc(s(19)*s(13),0,s(20)*s(13),(true->[])),arc(s(19)*s(13),1,s(20)*s(13),(true->[])),arc(s(19)*s(13),2,s(17)*s(13),(true->[])),arc(s(20)*s(13),0,s(20)*s(13),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(16)),sink(s(20)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(20)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(20)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(1),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(20)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(20)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(5),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(4),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(5),(true->[])),arc(s(20)*s(5),0,s(20)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(4)*s(15),0,s(9)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(16),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(10)*s(12),0,s(15)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(14),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(20)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(11),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(20)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(4),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(8),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(7)*s(15),0,s(12)*s(13),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(16),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(12),0,s(18)*s(10),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(14),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(7),(true->[])),arc(s(19)*s(9),1,s(20)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(11),(true->[])),arc(s(20)*s(7),0,s(20)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(7),(true->[])),arc(s(20)*s(8),1,s(20)*s(9),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[])),arc(s(4)*s(16),0,s(9)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(2)*s(16),(true->[])),arc(s(5)*s(16),0,s(9)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(10)*s(15),0,s(15)*s(13),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(8)*s(16),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(16)*s(12),0,s(20)*s(10),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(14),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(20)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(20)*s(9),0,s(20)*s(7),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(11),(true->[])),arc(s(7)*s(16),0,s(12)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(5)*s(16),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(11)*s(16),(true->[])),arc(s(13)*s(15),0,s(18)*s(13),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(11)*s(16),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(19)*s(12),0,s(20)*s(10),(true->[])),arc(s(19)*s(12),1,s(20)*s(12),(true->[])),arc(s(19)*s(12),2,s(17)*s(14),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(11),(true->[])),arc(s(20)*s(11),0,s(20)*s(10),(true->[])),arc(s(20)*s(11),1,s(20)*s(12),(true->[])),arc(s(20)*s(11),2,s(20)*s(11),(true->[])),arc(s(10)*s(16),0,s(15)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(15)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(16)*s(15),0,s(20)*s(13),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(14)*s(16),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(20)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(12),0,s(20)*s(10),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(14),(true->[])),arc(s(13)*s(16),0,s(18)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(11)*s(16),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(17)*s(16),(true->[])),arc(s(19)*s(15),0,s(20)*s(13),(true->[])),arc(s(19)*s(15),1,s(20)*s(15),(true->[])),arc(s(19)*s(15),2,s(17)*s(16),(true->[])),arc(s(20)*s(13),0,s(20)*s(13),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(14),(true->[])),arc(s(20)*s(14),0,s(20)*s(13),(true->[])),arc(s(20)*s(14),1,s(20)*s(15),(true->[])),arc(s(20)*s(14),2,s(20)*s(14),(true->[])),arc(s(16)*s(16),0,s(20)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(14)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(16),(true->[])),arc(s(18)*s(16),1,s(20)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(16),(true->[])),arc(s(17)*s(16),0,s(20)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(16),(true->[])),arc(s(20)*s(15),0,s(20)*s(13),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(20)*s(16),(true->[])),arc(s(19)*s(16),0,s(20)*s(16),(true->[])),arc(s(19)*s(16),1,s(20)*s(16),(true->[])),arc(s(19)*s(16),2,s(17)*s(16),(true->[])),arc(s(20)*s(16),0,s(20)*s(16),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(19)),sink(s(20)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(20)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(20)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(1),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(20)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(20)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(5),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(4),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(5),(true->[])),arc(s(20)*s(5),0,s(20)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(4)*s(15),0,s(9)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(17),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(10)*s(12),0,s(15)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(14),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(20)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(11),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(20)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(4),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(8),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(7)*s(15),0,s(12)*s(13),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(17),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(12),0,s(18)*s(10),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(14),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(7),(true->[])),arc(s(19)*s(9),1,s(20)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(11),(true->[])),arc(s(20)*s(7),0,s(20)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(7),(true->[])),arc(s(20)*s(8),1,s(20)*s(9),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[])),arc(s(4)*s(18),0,s(9)*s(16),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(19),(true->[])),arc(s(5)*s(17),0,s(9)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(17),(true->[])),arc(s(10)*s(15),0,s(15)*s(13),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(8)*s(17),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(16)*s(12),0,s(20)*s(10),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(14),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(20)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(20)*s(9),0,s(20)*s(7),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(11),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(7)*s(18),0,s(12)*s(16),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(5)*s(19),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(17),(true->[])),arc(s(8)*s(17),0,s(12)*s(16),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(11)*s(17),(true->[])),arc(s(13)*s(15),0,s(18)*s(13),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(11)*s(17),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(19)*s(12),0,s(20)*s(10),(true->[])),arc(s(19)*s(12),1,s(20)*s(12),(true->[])),arc(s(19)*s(12),2,s(17)*s(14),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(11),(true->[])),arc(s(20)*s(11),0,s(20)*s(10),(true->[])),arc(s(20)*s(11),1,s(20)*s(12),(true->[])),arc(s(20)*s(11),2,s(20)*s(11),(true->[])),arc(s(4)*s(19),0,s(9)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(19),(true->[])),arc(s(5)*s(19),0,s(9)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(9)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(10)*s(18),0,s(15)*s(16),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(8)*s(19),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(17),(true->[])),arc(s(11)*s(17),0,s(15)*s(16),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(14)*s(17),(true->[])),arc(s(16)*s(15),0,s(20)*s(13),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(14)*s(17),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(20)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(12),0,s(20)*s(10),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(14),(true->[])),arc(s(7)*s(19),0,s(12)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(5)*s(19),(true->[])),arc(s(9)*s(19),0,s(12)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(11)*s(19),(true->[])),arc(s(8)*s(19),0,s(12)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(11)*s(19),(true->[])),arc(s(13)*s(18),0,s(18)*s(16),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(11)*s(19),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(17),(true->[])),arc(s(14)*s(17),0,s(18)*s(16),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(17)*s(17),(true->[])),arc(s(19)*s(15),0,s(20)*s(13),(true->[])),arc(s(19)*s(15),1,s(20)*s(15),(true->[])),arc(s(19)*s(15),2,s(17)*s(17),(true->[])),arc(s(20)*s(13),0,s(20)*s(13),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(14),(true->[])),arc(s(20)*s(14),0,s(20)*s(13),(true->[])),arc(s(20)*s(14),1,s(20)*s(15),(true->[])),arc(s(20)*s(14),2,s(20)*s(14),(true->[])),arc(s(10)*s(19),0,s(15)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(8)*s(19),(true->[])),arc(s(12)*s(19),0,s(15)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(19),(true->[])),arc(s(11)*s(19),0,s(15)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(19),(true->[])),arc(s(16)*s(18),0,s(20)*s(16),(true->[])),arc(s(16)*s(18),1,s(19)*s(18),(true->[])),arc(s(16)*s(18),2,s(14)*s(19),(true->[])),arc(s(18)*s(16),0,s(20)*s(16),(true->[])),arc(s(18)*s(16),1,s(20)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(17),(true->[])),arc(s(17)*s(17),0,s(20)*s(16),(true->[])),arc(s(17)*s(17),1,s(19)*s(18),(true->[])),arc(s(17)*s(17),2,s(20)*s(17),(true->[])),arc(s(20)*s(15),0,s(20)*s(13),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(20)*s(17),(true->[])),arc(s(13)*s(19),0,s(18)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(11)*s(19),(true->[])),arc(s(15)*s(19),0,s(18)*s(19),(true->[])),arc(s(15)*s(19),1,s(18)*s(19),(true->[])),arc(s(15)*s(19),2,s(17)*s(19),(true->[])),arc(s(14)*s(19),0,s(18)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(17)*s(19),(true->[])),arc(s(19)*s(18),0,s(20)*s(16),(true->[])),arc(s(19)*s(18),1,s(20)*s(18),(true->[])),arc(s(19)*s(18),2,s(17)*s(19),(true->[])),arc(s(20)*s(16),0,s(20)*s(16),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(17),(true->[])),arc(s(20)*s(17),0,s(20)*s(16),(true->[])),arc(s(20)*s(17),1,s(20)*s(18),(true->[])),arc(s(20)*s(17),2,s(20)*s(17),(true->[])),arc(s(16)*s(19),0,s(20)*s(19),(true->[])),arc(s(16)*s(19),1,s(19)*s(19),(true->[])),arc(s(16)*s(19),2,s(14)*s(19),(true->[])),arc(s(18)*s(19),0,s(20)*s(19),(true->[])),arc(s(18)*s(19),1,s(20)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(19),(true->[])),arc(s(17)*s(19),0,s(20)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(19),(true->[])),arc(s(20)*s(18),0,s(20)*s(16),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(20)*s(19),(true->[])),arc(s(19)*s(19),0,s(20)*s(19),(true->[])),arc(s(19)*s(19),1,s(20)*s(19),(true->[])),arc(s(19)*s(19),2,s(17)*s(19),(true->[])),arc(s(20)*s(19),0,s(20)*s(19),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(20)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(4)),sink(s(26)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(4),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(4),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(18)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(11)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(4),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(16)*s(4),0,s(21)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(14)*s(4),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(21)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(4),(true->[])),arc(s(24)*s(1),0,s(26)*s(1),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(26)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(19)*s(4),0,s(24)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(17)*s(4),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(4),(true->[])),arc(s(25)*s(3),0,s(26)*s(1),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(4),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(1),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[])),arc(s(22)*s(4),0,s(26)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(20)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(4),0,s(26)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(26)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(1),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(4),(true->[])),arc(s(25)*s(4),0,s(26)*s(4),(true->[])),arc(s(25)*s(4),1,s(26)*s(4),(true->[])),arc(s(25)*s(4),2,s(23)*s(4),(true->[])),arc(s(26)*s(4),0,s(26)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(7)),sink(s(26)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(7),0,s(9)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(5)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(7),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(7),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(26)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(26)*s(1),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(26)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(13)*s(7),0,s(18)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(11)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(7),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(26)*s(1),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(1),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[])),arc(s(16)*s(7),0,s(21)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(14)*s(7),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(21)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(22)*s(6),0,s(26)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(7),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(26)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(26)*s(3),0,s(26)*s(1),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(5),(true->[])),arc(s(19)*s(7),0,s(24)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(17)*s(7),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(7),0,s(24)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(23)*s(7),(true->[])),arc(s(25)*s(6),0,s(26)*s(4),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(7),(true->[])),arc(s(26)*s(4),0,s(26)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(5),(true->[])),arc(s(26)*s(5),0,s(26)*s(4),(true->[])),arc(s(26)*s(5),1,s(26)*s(6),(true->[])),arc(s(26)*s(5),2,s(26)*s(5),(true->[])),arc(s(22)*s(7),0,s(26)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(20)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(26)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(7),0,s(26)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(26)*s(7),(true->[])),arc(s(26)*s(6),0,s(26)*s(4),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(7),(true->[])),arc(s(25)*s(7),0,s(26)*s(7),(true->[])),arc(s(25)*s(7),1,s(26)*s(7),(true->[])),arc(s(25)*s(7),2,s(23)*s(7),(true->[])),arc(s(26)*s(7),0,s(26)*s(7),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(10)),sink(s(26)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(4)*s(10),0,s(9)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(10),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(26)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(26)*s(1),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(26)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(5)*s(10),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(10),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(26)*s(1),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(1),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(8)*s(10),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(15)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(21)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(10),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(26)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(26)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(26)*s(3),0,s(26)*s(1),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(5),(true->[])),arc(s(13)*s(10),0,s(18)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(11)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(17)*s(10),(true->[])),arc(s(19)*s(9),0,s(24)*s(7),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(10),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(26)*s(4),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(8),(true->[])),arc(s(26)*s(4),0,s(26)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(5),(true->[])),arc(s(26)*s(5),0,s(26)*s(4),(true->[])),arc(s(26)*s(5),1,s(26)*s(6),(true->[])),arc(s(26)*s(5),2,s(26)*s(5),(true->[])),arc(s(16)*s(10),0,s(21)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(14)*s(10),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(10),0,s(21)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(20)*s(10),(true->[])),arc(s(22)*s(9),0,s(26)*s(7),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(20)*s(10),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(26)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(26)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(26)*s(6),0,s(26)*s(4),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(8),(true->[])),arc(s(19)*s(10),0,s(24)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(17)*s(10),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(10),(true->[])),arc(s(20)*s(10),0,s(24)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(23)*s(10),(true->[])),arc(s(25)*s(9),0,s(26)*s(7),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(23)*s(10),(true->[])),arc(s(26)*s(7),0,s(26)*s(7),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(8),(true->[])),arc(s(26)*s(8),0,s(26)*s(7),(true->[])),arc(s(26)*s(8),1,s(26)*s(9),(true->[])),arc(s(26)*s(8),2,s(26)*s(8),(true->[])),arc(s(22)*s(10),0,s(26)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(20)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(10),(true->[])),arc(s(24)*s(10),1,s(26)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(10),(true->[])),arc(s(23)*s(10),0,s(26)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(26)*s(10),(true->[])),arc(s(26)*s(9),0,s(26)*s(7),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(26)*s(10),(true->[])),arc(s(25)*s(10),0,s(26)*s(10),(true->[])),arc(s(25)*s(10),1,s(26)*s(10),(true->[])),arc(s(25)*s(10),2,s(23)*s(10),(true->[])),arc(s(26)*s(10),0,s(26)*s(10),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(16)),sink(s(26)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(26)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(26)*s(1),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(26)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(26)*s(1),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(1),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[])),arc(s(4)*s(15),0,s(9)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(16),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(10)*s(12),0,s(15)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(14),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(21)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(11),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(26)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(26)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(26)*s(3),0,s(26)*s(1),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(5),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(7)*s(15),0,s(12)*s(13),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(16),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(12),0,s(18)*s(10),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(14),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(24)*s(7),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(26)*s(4),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(8),(true->[])),arc(s(26)*s(4),0,s(26)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(5),(true->[])),arc(s(26)*s(5),0,s(26)*s(4),(true->[])),arc(s(26)*s(5),1,s(26)*s(6),(true->[])),arc(s(26)*s(5),2,s(26)*s(5),(true->[])),arc(s(4)*s(16),0,s(9)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(2)*s(16),(true->[])),arc(s(5)*s(16),0,s(9)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(10)*s(15),0,s(15)*s(13),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(8)*s(16),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(16)*s(12),0,s(21)*s(10),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(14),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(22)*s(9),0,s(26)*s(7),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(20)*s(11),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(26)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(26)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(26)*s(6),0,s(26)*s(4),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(8),(true->[])),arc(s(7)*s(16),0,s(12)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(5)*s(16),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(11)*s(16),(true->[])),arc(s(13)*s(15),0,s(18)*s(13),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(11)*s(16),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(19)*s(12),0,s(24)*s(10),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(17)*s(14),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(25)*s(9),0,s(26)*s(7),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(23)*s(11),(true->[])),arc(s(26)*s(7),0,s(26)*s(7),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(8),(true->[])),arc(s(26)*s(8),0,s(26)*s(7),(true->[])),arc(s(26)*s(8),1,s(26)*s(9),(true->[])),arc(s(26)*s(8),2,s(26)*s(8),(true->[])),arc(s(10)*s(16),0,s(15)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(15)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(16)*s(15),0,s(21)*s(13),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(14)*s(16),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(21)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(22)*s(12),0,s(26)*s(10),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(20)*s(14),(true->[])),arc(s(24)*s(10),0,s(26)*s(10),(true->[])),arc(s(24)*s(10),1,s(26)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(26)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(26)*s(9),0,s(26)*s(7),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(26)*s(11),(true->[])),arc(s(13)*s(16),0,s(18)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(11)*s(16),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(17)*s(16),(true->[])),arc(s(19)*s(15),0,s(24)*s(13),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(17)*s(16),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(13),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(23)*s(14),(true->[])),arc(s(25)*s(12),0,s(26)*s(10),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(23)*s(14),(true->[])),arc(s(26)*s(10),0,s(26)*s(10),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(11),(true->[])),arc(s(26)*s(11),0,s(26)*s(10),(true->[])),arc(s(26)*s(11),1,s(26)*s(12),(true->[])),arc(s(26)*s(11),2,s(26)*s(11),(true->[])),arc(s(16)*s(16),0,s(21)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(14)*s(16),(true->[])),arc(s(18)*s(16),0,s(21)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(16),(true->[])),arc(s(17)*s(16),0,s(21)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(16),(true->[])),arc(s(22)*s(15),0,s(26)*s(13),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(20)*s(16),(true->[])),arc(s(24)*s(13),0,s(26)*s(13),(true->[])),arc(s(24)*s(13),1,s(26)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(14),(true->[])),arc(s(23)*s(14),0,s(26)*s(13),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(26)*s(14),(true->[])),arc(s(26)*s(12),0,s(26)*s(10),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(26)*s(14),(true->[])),arc(s(19)*s(16),0,s(24)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(17)*s(16),(true->[])),arc(s(21)*s(16),0,s(24)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(23)*s(16),(true->[])),arc(s(20)*s(16),0,s(24)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(23)*s(16),(true->[])),arc(s(25)*s(15),0,s(26)*s(13),(true->[])),arc(s(25)*s(15),1,s(26)*s(15),(true->[])),arc(s(25)*s(15),2,s(23)*s(16),(true->[])),arc(s(26)*s(13),0,s(26)*s(13),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(26)*s(14),(true->[])),arc(s(26)*s(14),0,s(26)*s(13),(true->[])),arc(s(26)*s(14),1,s(26)*s(15),(true->[])),arc(s(26)*s(14),2,s(26)*s(14),(true->[])),arc(s(22)*s(16),0,s(26)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(20)*s(16),(true->[])),arc(s(24)*s(16),0,s(26)*s(16),(true->[])),arc(s(24)*s(16),1,s(26)*s(16),(true->[])),arc(s(24)*s(16),2,s(26)*s(16),(true->[])),arc(s(23)*s(16),0,s(26)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(26)*s(16),(true->[])),arc(s(26)*s(15),0,s(26)*s(13),(true->[])),arc(s(26)*s(15),1,s(26)*s(15),(true->[])),arc(s(26)*s(15),2,s(26)*s(16),(true->[])),arc(s(25)*s(16),0,s(26)*s(16),(true->[])),arc(s(25)*s(16),1,s(26)*s(16),(true->[])),arc(s(25)*s(16),2,s(23)*s(16),(true->[])),arc(s(26)*s(16),0,s(26)*s(16),(true->[])),arc(s(26)*s(16),1,s(26)*s(16),(true->[])),arc(s(26)*s(16),2,s(26)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(31)*s(4)),sink(s(32)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(4),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(4),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(18)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(11)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(4),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(16)*s(4),0,s(21)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(14)*s(4),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(21)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(4),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(19)*s(4),0,s(24)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(17)*s(4),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(4),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(4),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(22)*s(4),0,s(27)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(20)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(26)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(4),(true->[])),arc(s(30)*s(1),0,s(32)*s(1),(true->[])),arc(s(30)*s(1),1,s(32)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(32)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(25)*s(4),0,s(30)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(23)*s(4),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(4),(true->[])),arc(s(26)*s(4),0,s(30)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(29)*s(4),(true->[])),arc(s(31)*s(3),0,s(32)*s(1),(true->[])),arc(s(31)*s(3),1,s(32)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(4),(true->[])),arc(s(32)*s(1),0,s(32)*s(1),(true->[])),arc(s(32)*s(1),1,s(32)*s(1),(true->[])),arc(s(32)*s(1),2,s(32)*s(2),(true->[])),arc(s(32)*s(2),0,s(32)*s(1),(true->[])),arc(s(32)*s(2),1,s(32)*s(3),(true->[])),arc(s(32)*s(2),2,s(32)*s(2),(true->[])),arc(s(28)*s(4),0,s(32)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(26)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(32)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(4),0,s(32)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(32)*s(4),(true->[])),arc(s(32)*s(3),0,s(32)*s(1),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(4),(true->[])),arc(s(31)*s(4),0,s(32)*s(4),(true->[])),arc(s(31)*s(4),1,s(32)*s(4),(true->[])),arc(s(31)*s(4),2,s(29)*s(4),(true->[])),arc(s(32)*s(4),0,s(32)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(31)*s(7)),sink(s(32)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(7),0,s(9)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(5)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(7),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(7),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(13)*s(7),0,s(18)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(11)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(7),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(16)*s(7),0,s(21)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(14)*s(7),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(21)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(22)*s(6),0,s(27)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(7),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(28)*s(3),0,s(32)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(5),(true->[])),arc(s(30)*s(1),0,s(32)*s(1),(true->[])),arc(s(30)*s(1),1,s(32)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(32)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(19)*s(7),0,s(24)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(17)*s(7),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(7),0,s(24)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(23)*s(7),(true->[])),arc(s(25)*s(6),0,s(30)*s(4),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(7),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(31)*s(3),0,s(32)*s(1),(true->[])),arc(s(31)*s(3),1,s(32)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(5),(true->[])),arc(s(32)*s(1),0,s(32)*s(1),(true->[])),arc(s(32)*s(1),1,s(32)*s(1),(true->[])),arc(s(32)*s(1),2,s(32)*s(2),(true->[])),arc(s(32)*s(2),0,s(32)*s(1),(true->[])),arc(s(32)*s(2),1,s(32)*s(3),(true->[])),arc(s(32)*s(2),2,s(32)*s(2),(true->[])),arc(s(22)*s(7),0,s(27)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(20)*s(7),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(7),0,s(27)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(26)*s(7),(true->[])),arc(s(28)*s(6),0,s(32)*s(4),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(26)*s(7),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(32)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(32)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(32)*s(3),0,s(32)*s(1),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(5),(true->[])),arc(s(25)*s(7),0,s(30)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(23)*s(7),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(7),(true->[])),arc(s(26)*s(7),0,s(30)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(29)*s(7),(true->[])),arc(s(31)*s(6),0,s(32)*s(4),(true->[])),arc(s(31)*s(6),1,s(32)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(7),(true->[])),arc(s(32)*s(4),0,s(32)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(5),(true->[])),arc(s(32)*s(5),0,s(32)*s(4),(true->[])),arc(s(32)*s(5),1,s(32)*s(6),(true->[])),arc(s(32)*s(5),2,s(32)*s(5),(true->[])),arc(s(28)*s(7),0,s(32)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(26)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(7),(true->[])),arc(s(30)*s(7),1,s(32)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(7),(true->[])),arc(s(29)*s(7),0,s(32)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(32)*s(7),(true->[])),arc(s(32)*s(6),0,s(32)*s(4),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(32)*s(7),(true->[])),arc(s(31)*s(7),0,s(32)*s(7),(true->[])),arc(s(31)*s(7),1,s(32)*s(7),(true->[])),arc(s(31)*s(7),2,s(29)*s(7),(true->[])),arc(s(32)*s(7),0,s(32)*s(7),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(32)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(31)*s(10)),sink(s(32)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(4)*s(10),0,s(9)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(10),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(5)*s(10),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(10),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(8)*s(10),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(15)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(21)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(10),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(27)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(28)*s(3),0,s(32)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(5),(true->[])),arc(s(30)*s(1),0,s(32)*s(1),(true->[])),arc(s(30)*s(1),1,s(32)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(32)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(13)*s(10),0,s(18)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(11)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(17)*s(10),(true->[])),arc(s(19)*s(9),0,s(24)*s(7),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(10),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(30)*s(4),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(8),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(31)*s(3),0,s(32)*s(1),(true->[])),arc(s(31)*s(3),1,s(32)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(5),(true->[])),arc(s(32)*s(1),0,s(32)*s(1),(true->[])),arc(s(32)*s(1),1,s(32)*s(1),(true->[])),arc(s(32)*s(1),2,s(32)*s(2),(true->[])),arc(s(32)*s(2),0,s(32)*s(1),(true->[])),arc(s(32)*s(2),1,s(32)*s(3),(true->[])),arc(s(32)*s(2),2,s(32)*s(2),(true->[])),arc(s(16)*s(10),0,s(21)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(14)*s(10),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(10),0,s(21)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(20)*s(10),(true->[])),arc(s(22)*s(9),0,s(27)*s(7),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(20)*s(10),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(28)*s(6),0,s(32)*s(4),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(26)*s(8),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(32)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(32)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(32)*s(3),0,s(32)*s(1),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(5),(true->[])),arc(s(19)*s(10),0,s(24)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(17)*s(10),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(10),(true->[])),arc(s(20)*s(10),0,s(24)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(23)*s(10),(true->[])),arc(s(25)*s(9),0,s(30)*s(7),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(23)*s(10),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(31)*s(6),0,s(32)*s(4),(true->[])),arc(s(31)*s(6),1,s(32)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(8),(true->[])),arc(s(32)*s(4),0,s(32)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(5),(true->[])),arc(s(32)*s(5),0,s(32)*s(4),(true->[])),arc(s(32)*s(5),1,s(32)*s(6),(true->[])),arc(s(32)*s(5),2,s(32)*s(5),(true->[])),arc(s(22)*s(10),0,s(27)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(20)*s(10),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(10),(true->[])),arc(s(23)*s(10),0,s(27)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(26)*s(10),(true->[])),arc(s(28)*s(9),0,s(32)*s(7),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(26)*s(10),(true->[])),arc(s(30)*s(7),0,s(32)*s(7),(true->[])),arc(s(30)*s(7),1,s(32)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(32)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(32)*s(6),0,s(32)*s(4),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(32)*s(8),(true->[])),arc(s(25)*s(10),0,s(30)*s(10),(true->[])),arc(s(25)*s(10),1,s(28)*s(10),(true->[])),arc(s(25)*s(10),2,s(23)*s(10),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(10),(true->[])),arc(s(26)*s(10),0,s(30)*s(10),(true->[])),arc(s(26)*s(10),1,s(28)*s(10),(true->[])),arc(s(26)*s(10),2,s(29)*s(10),(true->[])),arc(s(31)*s(9),0,s(32)*s(7),(true->[])),arc(s(31)*s(9),1,s(32)*s(9),(true->[])),arc(s(31)*s(9),2,s(29)*s(10),(true->[])),arc(s(32)*s(7),0,s(32)*s(7),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(32)*s(8),(true->[])),arc(s(32)*s(8),0,s(32)*s(7),(true->[])),arc(s(32)*s(8),1,s(32)*s(9),(true->[])),arc(s(32)*s(8),2,s(32)*s(8),(true->[])),arc(s(28)*s(10),0,s(32)*s(10),(true->[])),arc(s(28)*s(10),1,s(31)*s(10),(true->[])),arc(s(28)*s(10),2,s(26)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(10),(true->[])),arc(s(30)*s(10),1,s(32)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(10),(true->[])),arc(s(29)*s(10),0,s(32)*s(10),(true->[])),arc(s(29)*s(10),1,s(31)*s(10),(true->[])),arc(s(29)*s(10),2,s(32)*s(10),(true->[])),arc(s(32)*s(9),0,s(32)*s(7),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(32)*s(10),(true->[])),arc(s(31)*s(10),0,s(32)*s(10),(true->[])),arc(s(31)*s(10),1,s(32)*s(10),(true->[])),arc(s(31)*s(10),2,s(29)*s(10),(true->[])),arc(s(32)*s(10),0,s(32)*s(10),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(32)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(31)*s(19)),sink(s(32)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(4)*s(15),0,s(9)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(17),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(10)*s(12),0,s(15)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(14),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(21)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(11),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(27)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(28)*s(3),0,s(32)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(5),(true->[])),arc(s(30)*s(1),0,s(32)*s(1),(true->[])),arc(s(30)*s(1),1,s(32)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(32)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(7)*s(15),0,s(12)*s(13),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(17),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(12),0,s(18)*s(10),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(14),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(24)*s(7),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(30)*s(4),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(8),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(31)*s(3),0,s(32)*s(1),(true->[])),arc(s(31)*s(3),1,s(32)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(5),(true->[])),arc(s(32)*s(1),0,s(32)*s(1),(true->[])),arc(s(32)*s(1),1,s(32)*s(1),(true->[])),arc(s(32)*s(1),2,s(32)*s(2),(true->[])),arc(s(32)*s(2),0,s(32)*s(1),(true->[])),arc(s(32)*s(2),1,s(32)*s(3),(true->[])),arc(s(32)*s(2),2,s(32)*s(2),(true->[])),arc(s(4)*s(18),0,s(9)*s(16),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(19),(true->[])),arc(s(5)*s(17),0,s(9)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(17),(true->[])),arc(s(10)*s(15),0,s(15)*s(13),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(8)*s(17),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(16)*s(12),0,s(21)*s(10),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(14),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(22)*s(9),0,s(27)*s(7),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(20)*s(11),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(28)*s(6),0,s(32)*s(4),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(26)*s(8),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(32)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(32)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(32)*s(3),0,s(32)*s(1),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(5),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(7)*s(18),0,s(12)*s(16),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(5)*s(19),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(17),(true->[])),arc(s(8)*s(17),0,s(12)*s(16),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(11)*s(17),(true->[])),arc(s(13)*s(15),0,s(18)*s(13),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(11)*s(17),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(19)*s(12),0,s(24)*s(10),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(17)*s(14),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(25)*s(9),0,s(30)*s(7),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(23)*s(11),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(31)*s(6),0,s(32)*s(4),(true->[])),arc(s(31)*s(6),1,s(32)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(8),(true->[])),arc(s(32)*s(4),0,s(32)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(5),(true->[])),arc(s(32)*s(5),0,s(32)*s(4),(true->[])),arc(s(32)*s(5),1,s(32)*s(6),(true->[])),arc(s(32)*s(5),2,s(32)*s(5),(true->[])),arc(s(4)*s(19),0,s(9)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(19),(true->[])),arc(s(5)*s(19),0,s(9)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(9)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(10)*s(18),0,s(15)*s(16),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(8)*s(19),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(17),(true->[])),arc(s(11)*s(17),0,s(15)*s(16),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(14)*s(17),(true->[])),arc(s(16)*s(15),0,s(21)*s(13),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(14)*s(17),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(21)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(22)*s(12),0,s(27)*s(10),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(20)*s(14),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(28)*s(9),0,s(32)*s(7),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(26)*s(11),(true->[])),arc(s(30)*s(7),0,s(32)*s(7),(true->[])),arc(s(30)*s(7),1,s(32)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(32)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(32)*s(6),0,s(32)*s(4),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(32)*s(8),(true->[])),arc(s(7)*s(19),0,s(12)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(5)*s(19),(true->[])),arc(s(9)*s(19),0,s(12)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(11)*s(19),(true->[])),arc(s(8)*s(19),0,s(12)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(11)*s(19),(true->[])),arc(s(13)*s(18),0,s(18)*s(16),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(11)*s(19),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(17),(true->[])),arc(s(14)*s(17),0,s(18)*s(16),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(17)*s(17),(true->[])),arc(s(19)*s(15),0,s(24)*s(13),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(17)*s(17),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(13),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(23)*s(14),(true->[])),arc(s(25)*s(12),0,s(30)*s(10),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(23)*s(14),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(10),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(29)*s(11),(true->[])),arc(s(31)*s(9),0,s(32)*s(7),(true->[])),arc(s(31)*s(9),1,s(32)*s(9),(true->[])),arc(s(31)*s(9),2,s(29)*s(11),(true->[])),arc(s(32)*s(7),0,s(32)*s(7),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(32)*s(8),(true->[])),arc(s(32)*s(8),0,s(32)*s(7),(true->[])),arc(s(32)*s(8),1,s(32)*s(9),(true->[])),arc(s(32)*s(8),2,s(32)*s(8),(true->[])),arc(s(10)*s(19),0,s(15)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(8)*s(19),(true->[])),arc(s(12)*s(19),0,s(15)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(19),(true->[])),arc(s(11)*s(19),0,s(15)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(19),(true->[])),arc(s(16)*s(18),0,s(21)*s(16),(true->[])),arc(s(16)*s(18),1,s(19)*s(18),(true->[])),arc(s(16)*s(18),2,s(14)*s(19),(true->[])),arc(s(18)*s(16),0,s(21)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(17),(true->[])),arc(s(17)*s(17),0,s(21)*s(16),(true->[])),arc(s(17)*s(17),1,s(19)*s(18),(true->[])),arc(s(17)*s(17),2,s(20)*s(17),(true->[])),arc(s(22)*s(15),0,s(27)*s(13),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(20)*s(17),(true->[])),arc(s(24)*s(13),0,s(27)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(14),(true->[])),arc(s(23)*s(14),0,s(27)*s(13),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(26)*s(14),(true->[])),arc(s(28)*s(12),0,s(32)*s(10),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(26)*s(14),(true->[])),arc(s(30)*s(10),0,s(32)*s(10),(true->[])),arc(s(30)*s(10),1,s(32)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(32)*s(10),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(32)*s(9),0,s(32)*s(7),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(32)*s(11),(true->[])),arc(s(13)*s(19),0,s(18)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(11)*s(19),(true->[])),arc(s(15)*s(19),0,s(18)*s(19),(true->[])),arc(s(15)*s(19),1,s(18)*s(19),(true->[])),arc(s(15)*s(19),2,s(17)*s(19),(true->[])),arc(s(14)*s(19),0,s(18)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(17)*s(19),(true->[])),arc(s(19)*s(18),0,s(24)*s(16),(true->[])),arc(s(19)*s(18),1,s(22)*s(18),(true->[])),arc(s(19)*s(18),2,s(17)*s(19),(true->[])),arc(s(21)*s(16),0,s(24)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(23)*s(17),(true->[])),arc(s(20)*s(17),0,s(24)*s(16),(true->[])),arc(s(20)*s(17),1,s(22)*s(18),(true->[])),arc(s(20)*s(17),2,s(23)*s(17),(true->[])),arc(s(25)*s(15),0,s(30)*s(13),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(23)*s(17),(true->[])),arc(s(27)*s(13),0,s(30)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(14),(true->[])),arc(s(26)*s(14),0,s(30)*s(13),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(29)*s(14),(true->[])),arc(s(31)*s(12),0,s(32)*s(10),(true->[])),arc(s(31)*s(12),1,s(32)*s(12),(true->[])),arc(s(31)*s(12),2,s(29)*s(14),(true->[])),arc(s(32)*s(10),0,s(32)*s(10),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(32)*s(11),(true->[])),arc(s(32)*s(11),0,s(32)*s(10),(true->[])),arc(s(32)*s(11),1,s(32)*s(12),(true->[])),arc(s(32)*s(11),2,s(32)*s(11),(true->[])),arc(s(16)*s(19),0,s(21)*s(19),(true->[])),arc(s(16)*s(19),1,s(19)*s(19),(true->[])),arc(s(16)*s(19),2,s(14)*s(19),(true->[])),arc(s(18)*s(19),0,s(21)*s(19),(true->[])),arc(s(18)*s(19),1,s(21)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(19),(true->[])),arc(s(17)*s(19),0,s(21)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(19),(true->[])),arc(s(22)*s(18),0,s(27)*s(16),(true->[])),arc(s(22)*s(18),1,s(25)*s(18),(true->[])),arc(s(22)*s(18),2,s(20)*s(19),(true->[])),arc(s(24)*s(16),0,s(27)*s(16),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(26)*s(17),(true->[])),arc(s(23)*s(17),0,s(27)*s(16),(true->[])),arc(s(23)*s(17),1,s(25)*s(18),(true->[])),arc(s(23)*s(17),2,s(26)*s(17),(true->[])),arc(s(28)*s(15),0,s(32)*s(13),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(26)*s(17),(true->[])),arc(s(30)*s(13),0,s(32)*s(13),(true->[])),arc(s(30)*s(13),1,s(32)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(14),(true->[])),arc(s(29)*s(14),0,s(32)*s(13),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(32)*s(14),(true->[])),arc(s(32)*s(12),0,s(32)*s(10),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(32)*s(14),(true->[])),arc(s(19)*s(19),0,s(24)*s(19),(true->[])),arc(s(19)*s(19),1,s(22)*s(19),(true->[])),arc(s(19)*s(19),2,s(17)*s(19),(true->[])),arc(s(21)*s(19),0,s(24)*s(19),(true->[])),arc(s(21)*s(19),1,s(24)*s(19),(true->[])),arc(s(21)*s(19),2,s(23)*s(19),(true->[])),arc(s(20)*s(19),0,s(24)*s(19),(true->[])),arc(s(20)*s(19),1,s(22)*s(19),(true->[])),arc(s(20)*s(19),2,s(23)*s(19),(true->[])),arc(s(25)*s(18),0,s(30)*s(16),(true->[])),arc(s(25)*s(18),1,s(28)*s(18),(true->[])),arc(s(25)*s(18),2,s(23)*s(19),(true->[])),arc(s(27)*s(16),0,s(30)*s(16),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(29)*s(17),(true->[])),arc(s(26)*s(17),0,s(30)*s(16),(true->[])),arc(s(26)*s(17),1,s(28)*s(18),(true->[])),arc(s(26)*s(17),2,s(29)*s(17),(true->[])),arc(s(31)*s(15),0,s(32)*s(13),(true->[])),arc(s(31)*s(15),1,s(32)*s(15),(true->[])),arc(s(31)*s(15),2,s(29)*s(17),(true->[])),arc(s(32)*s(13),0,s(32)*s(13),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(32)*s(14),(true->[])),arc(s(32)*s(14),0,s(32)*s(13),(true->[])),arc(s(32)*s(14),1,s(32)*s(15),(true->[])),arc(s(32)*s(14),2,s(32)*s(14),(true->[])),arc(s(22)*s(19),0,s(27)*s(19),(true->[])),arc(s(22)*s(19),1,s(25)*s(19),(true->[])),arc(s(22)*s(19),2,s(20)*s(19),(true->[])),arc(s(24)*s(19),0,s(27)*s(19),(true->[])),arc(s(24)*s(19),1,s(27)*s(19),(true->[])),arc(s(24)*s(19),2,s(26)*s(19),(true->[])),arc(s(23)*s(19),0,s(27)*s(19),(true->[])),arc(s(23)*s(19),1,s(25)*s(19),(true->[])),arc(s(23)*s(19),2,s(26)*s(19),(true->[])),arc(s(28)*s(18),0,s(32)*s(16),(true->[])),arc(s(28)*s(18),1,s(31)*s(18),(true->[])),arc(s(28)*s(18),2,s(26)*s(19),(true->[])),arc(s(30)*s(16),0,s(32)*s(16),(true->[])),arc(s(30)*s(16),1,s(32)*s(16),(true->[])),arc(s(30)*s(16),2,s(32)*s(17),(true->[])),arc(s(29)*s(17),0,s(32)*s(16),(true->[])),arc(s(29)*s(17),1,s(31)*s(18),(true->[])),arc(s(29)*s(17),2,s(32)*s(17),(true->[])),arc(s(32)*s(15),0,s(32)*s(13),(true->[])),arc(s(32)*s(15),1,s(32)*s(15),(true->[])),arc(s(32)*s(15),2,s(32)*s(17),(true->[])),arc(s(25)*s(19),0,s(30)*s(19),(true->[])),arc(s(25)*s(19),1,s(28)*s(19),(true->[])),arc(s(25)*s(19),2,s(23)*s(19),(true->[])),arc(s(27)*s(19),0,s(30)*s(19),(true->[])),arc(s(27)*s(19),1,s(30)*s(19),(true->[])),arc(s(27)*s(19),2,s(29)*s(19),(true->[])),arc(s(26)*s(19),0,s(30)*s(19),(true->[])),arc(s(26)*s(19),1,s(28)*s(19),(true->[])),arc(s(26)*s(19),2,s(29)*s(19),(true->[])),arc(s(31)*s(18),0,s(32)*s(16),(true->[])),arc(s(31)*s(18),1,s(32)*s(18),(true->[])),arc(s(31)*s(18),2,s(29)*s(19),(true->[])),arc(s(32)*s(16),0,s(32)*s(16),(true->[])),arc(s(32)*s(16),1,s(32)*s(16),(true->[])),arc(s(32)*s(16),2,s(32)*s(17),(true->[])),arc(s(32)*s(17),0,s(32)*s(16),(true->[])),arc(s(32)*s(17),1,s(32)*s(18),(true->[])),arc(s(32)*s(17),2,s(32)*s(17),(true->[])),arc(s(28)*s(19),0,s(32)*s(19),(true->[])),arc(s(28)*s(19),1,s(31)*s(19),(true->[])),arc(s(28)*s(19),2,s(26)*s(19),(true->[])),arc(s(30)*s(19),0,s(32)*s(19),(true->[])),arc(s(30)*s(19),1,s(32)*s(19),(true->[])),arc(s(30)*s(19),2,s(32)*s(19),(true->[])),arc(s(29)*s(19),0,s(32)*s(19),(true->[])),arc(s(29)*s(19),1,s(31)*s(19),(true->[])),arc(s(29)*s(19),2,s(32)*s(19),(true->[])),arc(s(32)*s(18),0,s(32)*s(16),(true->[])),arc(s(32)*s(18),1,s(32)*s(18),(true->[])),arc(s(32)*s(18),2,s(32)*s(19),(true->[])),arc(s(31)*s(19),0,s(32)*s(19),(true->[])),arc(s(31)*s(19),1,s(32)*s(19),(true->[])),arc(s(31)*s(19),2,s(29)*s(19),(true->[])),arc(s(32)*s(19),0,s(32)*s(19),(true->[])),arc(s(32)*s(19),1,s(32)*s(19),(true->[])),arc(s(32)*s(19),2,s(32)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(4)),sink(s(38)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(4),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(4),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(18)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(11)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(4),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(16)*s(4),0,s(21)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(14)*s(4),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(21)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(4),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(19)*s(4),0,s(24)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(17)*s(4),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(4),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(4),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(22)*s(4),0,s(27)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(20)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(26)*s(4),(true->[])),arc(s(28)*s(3),0,s(33)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(4),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(25)*s(4),0,s(30)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(23)*s(4),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(4),(true->[])),arc(s(26)*s(4),0,s(30)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(29)*s(4),(true->[])),arc(s(31)*s(3),0,s(36)*s(1),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(4),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(28)*s(4),0,s(33)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(26)*s(4),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(4),0,s(33)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(32)*s(4),(true->[])),arc(s(34)*s(3),0,s(38)*s(1),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(32)*s(4),(true->[])),arc(s(36)*s(1),0,s(38)*s(1),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(38)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(31)*s(4),0,s(36)*s(4),(true->[])),arc(s(31)*s(4),1,s(34)*s(4),(true->[])),arc(s(31)*s(4),2,s(29)*s(4),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(4),(true->[])),arc(s(32)*s(4),0,s(36)*s(4),(true->[])),arc(s(32)*s(4),1,s(34)*s(4),(true->[])),arc(s(32)*s(4),2,s(35)*s(4),(true->[])),arc(s(37)*s(3),0,s(38)*s(1),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(35)*s(4),(true->[])),arc(s(38)*s(1),0,s(38)*s(1),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(2),(true->[])),arc(s(38)*s(2),0,s(38)*s(1),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(2),(true->[])),arc(s(34)*s(4),0,s(38)*s(4),(true->[])),arc(s(34)*s(4),1,s(37)*s(4),(true->[])),arc(s(34)*s(4),2,s(32)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(4),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(4),0,s(38)*s(4),(true->[])),arc(s(35)*s(4),1,s(37)*s(4),(true->[])),arc(s(35)*s(4),2,s(38)*s(4),(true->[])),arc(s(38)*s(3),0,s(38)*s(1),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(4),(true->[])),arc(s(37)*s(4),0,s(38)*s(4),(true->[])),arc(s(37)*s(4),1,s(38)*s(4),(true->[])),arc(s(37)*s(4),2,s(35)*s(4),(true->[])),arc(s(38)*s(4),0,s(38)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(7)),sink(s(38)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(7),0,s(9)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(5)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(7),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(7),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(13)*s(7),0,s(18)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(11)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(7),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(16)*s(7),0,s(21)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(14)*s(7),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(21)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(22)*s(6),0,s(27)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(7),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(5),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(19)*s(7),0,s(24)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(17)*s(7),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(7),0,s(24)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(23)*s(7),(true->[])),arc(s(25)*s(6),0,s(30)*s(4),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(7),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(31)*s(3),0,s(36)*s(1),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(5),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(22)*s(7),0,s(27)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(20)*s(7),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(7),0,s(27)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(26)*s(7),(true->[])),arc(s(28)*s(6),0,s(33)*s(4),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(26)*s(7),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(34)*s(3),0,s(38)*s(1),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(32)*s(5),(true->[])),arc(s(36)*s(1),0,s(38)*s(1),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(38)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(25)*s(7),0,s(30)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(23)*s(7),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(7),(true->[])),arc(s(26)*s(7),0,s(30)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(29)*s(7),(true->[])),arc(s(31)*s(6),0,s(36)*s(4),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(7),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(37)*s(3),0,s(38)*s(1),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(35)*s(5),(true->[])),arc(s(38)*s(1),0,s(38)*s(1),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(2),(true->[])),arc(s(38)*s(2),0,s(38)*s(1),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(2),(true->[])),arc(s(28)*s(7),0,s(33)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(26)*s(7),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(7),(true->[])),arc(s(29)*s(7),0,s(33)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(32)*s(7),(true->[])),arc(s(34)*s(6),0,s(38)*s(4),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(32)*s(7),(true->[])),arc(s(36)*s(4),0,s(38)*s(4),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(38)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(38)*s(3),0,s(38)*s(1),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(5),(true->[])),arc(s(31)*s(7),0,s(36)*s(7),(true->[])),arc(s(31)*s(7),1,s(34)*s(7),(true->[])),arc(s(31)*s(7),2,s(29)*s(7),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(7),(true->[])),arc(s(32)*s(7),0,s(36)*s(7),(true->[])),arc(s(32)*s(7),1,s(34)*s(7),(true->[])),arc(s(32)*s(7),2,s(35)*s(7),(true->[])),arc(s(37)*s(6),0,s(38)*s(4),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(35)*s(7),(true->[])),arc(s(38)*s(4),0,s(38)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(5),(true->[])),arc(s(38)*s(5),0,s(38)*s(4),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(5),(true->[])),arc(s(34)*s(7),0,s(38)*s(7),(true->[])),arc(s(34)*s(7),1,s(37)*s(7),(true->[])),arc(s(34)*s(7),2,s(32)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(7),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(7),(true->[])),arc(s(35)*s(7),0,s(38)*s(7),(true->[])),arc(s(35)*s(7),1,s(37)*s(7),(true->[])),arc(s(35)*s(7),2,s(38)*s(7),(true->[])),arc(s(38)*s(6),0,s(38)*s(4),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(7),(true->[])),arc(s(37)*s(7),0,s(38)*s(7),(true->[])),arc(s(37)*s(7),1,s(38)*s(7),(true->[])),arc(s(37)*s(7),2,s(35)*s(7),(true->[])),arc(s(38)*s(7),0,s(38)*s(7),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(7),(true->[]))],[],[],[])).
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ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(13)),sink(s(38)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(13),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(13),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(4)*s(13),0,s(9)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(13),(true->[])),arc(s(5)*s(13),0,s(9)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(15)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(13),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(21)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(11),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(27)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(5),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(5)*s(13),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(12),0,s(18)*s(10),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(13),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(24)*s(7),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(30)*s(4),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(8),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(31)*s(3),0,s(36)*s(1),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(5),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(10)*s(13),0,s(15)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(8)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(13),0,s(15)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(21)*s(10),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(13),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(22)*s(9),0,s(27)*s(7),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(20)*s(11),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(28)*s(6),0,s(33)*s(4),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(26)*s(8),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(34)*s(3),0,s(38)*s(1),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(32)*s(5),(true->[])),arc(s(36)*s(1),0,s(38)*s(1),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(38)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(11)*s(13),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(18)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(17)*s(13),(true->[])),arc(s(19)*s(12),0,s(24)*s(10),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(17)*s(13),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(25)*s(9),0,s(30)*s(7),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(23)*s(11),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(31)*s(6),0,s(36)*s(4),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(8),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(37)*s(3),0,s(38)*s(1),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(35)*s(5),(true->[])),arc(s(38)*s(1),0,s(38)*s(1),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(2),(true->[])),arc(s(38)*s(2),0,s(38)*s(1),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(2),(true->[])),arc(s(16)*s(13),0,s(21)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(14)*s(13),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(17)*s(13),0,s(21)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(13),(true->[])),arc(s(22)*s(12),0,s(27)*s(10),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(20)*s(13),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(28)*s(9),0,s(33)*s(7),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(26)*s(11),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(34)*s(6),0,s(38)*s(4),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(32)*s(8),(true->[])),arc(s(36)*s(4),0,s(38)*s(4),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(38)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(38)*s(3),0,s(38)*s(1),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(5),(true->[])),arc(s(19)*s(13),0,s(24)*s(13),(true->[])),arc(s(19)*s(13),1,s(22)*s(13),(true->[])),arc(s(19)*s(13),2,s(17)*s(13),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(13),(true->[])),arc(s(20)*s(13),0,s(24)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(23)*s(13),(true->[])),arc(s(25)*s(12),0,s(30)*s(10),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(23)*s(13),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(10),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(29)*s(11),(true->[])),arc(s(31)*s(9),0,s(36)*s(7),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(29)*s(11),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(8),(true->[])),arc(s(32)*s(8),0,s(36)*s(7),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(35)*s(8),(true->[])),arc(s(37)*s(6),0,s(38)*s(4),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(35)*s(8),(true->[])),arc(s(38)*s(4),0,s(38)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(5),(true->[])),arc(s(38)*s(5),0,s(38)*s(4),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(5),(true->[])),arc(s(22)*s(13),0,s(27)*s(13),(true->[])),arc(s(22)*s(13),1,s(25)*s(13),(true->[])),arc(s(22)*s(13),2,s(20)*s(13),(true->[])),arc(s(24)*s(13),0,s(27)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(13),(true->[])),arc(s(23)*s(13),0,s(27)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(26)*s(13),(true->[])),arc(s(28)*s(12),0,s(33)*s(10),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(26)*s(13),(true->[])),arc(s(30)*s(10),0,s(33)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(10),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(34)*s(9),0,s(38)*s(7),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(32)*s(11),(true->[])),arc(s(36)*s(7),0,s(38)*s(7),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(8),(true->[])),arc(s(35)*s(8),0,s(38)*s(7),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(8),(true->[])),arc(s(38)*s(6),0,s(38)*s(4),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(8),(true->[])),arc(s(25)*s(13),0,s(30)*s(13),(true->[])),arc(s(25)*s(13),1,s(28)*s(13),(true->[])),arc(s(25)*s(13),2,s(23)*s(13),(true->[])),arc(s(27)*s(13),0,s(30)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(13),(true->[])),arc(s(26)*s(13),0,s(30)*s(13),(true->[])),arc(s(26)*s(13),1,s(28)*s(13),(true->[])),arc(s(26)*s(13),2,s(29)*s(13),(true->[])),arc(s(31)*s(12),0,s(36)*s(10),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(29)*s(13),(true->[])),arc(s(33)*s(10),0,s(36)*s(10),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(35)*s(11),(true->[])),arc(s(32)*s(11),0,s(36)*s(10),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(35)*s(11),(true->[])),arc(s(37)*s(9),0,s(38)*s(7),(true->[])),arc(s(37)*s(9),1,s(38)*s(9),(true->[])),arc(s(37)*s(9),2,s(35)*s(11),(true->[])),arc(s(38)*s(7),0,s(38)*s(7),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(8),(true->[])),arc(s(38)*s(8),0,s(38)*s(7),(true->[])),arc(s(38)*s(8),1,s(38)*s(9),(true->[])),arc(s(38)*s(8),2,s(38)*s(8),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(31)*s(13),(true->[])),arc(s(28)*s(13),2,s(26)*s(13),(true->[])),arc(s(30)*s(13),0,s(33)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(13),(true->[])),arc(s(29)*s(13),0,s(33)*s(13),(true->[])),arc(s(29)*s(13),1,s(31)*s(13),(true->[])),arc(s(29)*s(13),2,s(32)*s(13),(true->[])),arc(s(34)*s(12),0,s(38)*s(10),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(32)*s(13),(true->[])),arc(s(36)*s(10),0,s(38)*s(10),(true->[])),arc(s(36)*s(10),1,s(38)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(11),(true->[])),arc(s(35)*s(11),0,s(38)*s(10),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(38)*s(11),(true->[])),arc(s(38)*s(9),0,s(38)*s(7),(true->[])),arc(s(38)*s(9),1,s(38)*s(9),(true->[])),arc(s(38)*s(9),2,s(38)*s(11),(true->[])),arc(s(31)*s(13),0,s(36)*s(13),(true->[])),arc(s(31)*s(13),1,s(34)*s(13),(true->[])),arc(s(31)*s(13),2,s(29)*s(13),(true->[])),arc(s(33)*s(13),0,s(36)*s(13),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(35)*s(13),(true->[])),arc(s(32)*s(13),0,s(36)*s(13),(true->[])),arc(s(32)*s(13),1,s(34)*s(13),(true->[])),arc(s(32)*s(13),2,s(35)*s(13),(true->[])),arc(s(37)*s(12),0,s(38)*s(10),(true->[])),arc(s(37)*s(12),1,s(38)*s(12),(true->[])),arc(s(37)*s(12),2,s(35)*s(13),(true->[])),arc(s(38)*s(10),0,s(38)*s(10),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(38)*s(11),(true->[])),arc(s(38)*s(11),0,s(38)*s(10),(true->[])),arc(s(38)*s(11),1,s(38)*s(12),(true->[])),arc(s(38)*s(11),2,s(38)*s(11),(true->[])),arc(s(34)*s(13),0,s(38)*s(13),(true->[])),arc(s(34)*s(13),1,s(37)*s(13),(true->[])),arc(s(34)*s(13),2,s(32)*s(13),(true->[])),arc(s(36)*s(13),0,s(38)*s(13),(true->[])),arc(s(36)*s(13),1,s(38)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(13),(true->[])),arc(s(35)*s(13),0,s(38)*s(13),(true->[])),arc(s(35)*s(13),1,s(37)*s(13),(true->[])),arc(s(35)*s(13),2,s(38)*s(13),(true->[])),arc(s(38)*s(12),0,s(38)*s(10),(true->[])),arc(s(38)*s(12),1,s(38)*s(12),(true->[])),arc(s(38)*s(12),2,s(38)*s(13),(true->[])),arc(s(37)*s(13),0,s(38)*s(13),(true->[])),arc(s(37)*s(13),1,s(38)*s(13),(true->[])),arc(s(37)*s(13),2,s(35)*s(13),(true->[])),arc(s(38)*s(13),0,s(38)*s(13),(true->[])),arc(s(38)*s(13),1,s(38)*s(13),(true->[])),arc(s(38)*s(13),2,s(38)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(16)),sink(s(38)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(4)*s(15),0,s(9)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(16),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(10)*s(12),0,s(15)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(14),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(21)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(11),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(27)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(5),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(7)*s(15),0,s(12)*s(13),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(16),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(12),0,s(18)*s(10),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(14),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(24)*s(7),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(30)*s(4),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(8),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(31)*s(3),0,s(36)*s(1),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(5),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(4)*s(16),0,s(9)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(2)*s(16),(true->[])),arc(s(5)*s(16),0,s(9)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(10)*s(15),0,s(15)*s(13),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(8)*s(16),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(16)*s(12),0,s(21)*s(10),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(14),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(22)*s(9),0,s(27)*s(7),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(20)*s(11),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(28)*s(6),0,s(33)*s(4),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(26)*s(8),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(34)*s(3),0,s(38)*s(1),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(32)*s(5),(true->[])),arc(s(36)*s(1),0,s(38)*s(1),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(38)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(7)*s(16),0,s(12)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(5)*s(16),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(11)*s(16),(true->[])),arc(s(13)*s(15),0,s(18)*s(13),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(11)*s(16),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(19)*s(12),0,s(24)*s(10),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(17)*s(14),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(25)*s(9),0,s(30)*s(7),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(23)*s(11),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(31)*s(6),0,s(36)*s(4),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(8),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(37)*s(3),0,s(38)*s(1),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(35)*s(5),(true->[])),arc(s(38)*s(1),0,s(38)*s(1),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(2),(true->[])),arc(s(38)*s(2),0,s(38)*s(1),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(2),(true->[])),arc(s(10)*s(16),0,s(15)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(15)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(16)*s(15),0,s(21)*s(13),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(14)*s(16),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(21)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(22)*s(12),0,s(27)*s(10),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(20)*s(14),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(28)*s(9),0,s(33)*s(7),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(26)*s(11),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(34)*s(6),0,s(38)*s(4),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(32)*s(8),(true->[])),arc(s(36)*s(4),0,s(38)*s(4),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(38)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(38)*s(3),0,s(38)*s(1),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(5),(true->[])),arc(s(13)*s(16),0,s(18)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(11)*s(16),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(17)*s(16),(true->[])),arc(s(19)*s(15),0,s(24)*s(13),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(17)*s(16),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(13),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(23)*s(14),(true->[])),arc(s(25)*s(12),0,s(30)*s(10),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(23)*s(14),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(10),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(29)*s(11),(true->[])),arc(s(31)*s(9),0,s(36)*s(7),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(29)*s(11),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(8),(true->[])),arc(s(32)*s(8),0,s(36)*s(7),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(35)*s(8),(true->[])),arc(s(37)*s(6),0,s(38)*s(4),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(35)*s(8),(true->[])),arc(s(38)*s(4),0,s(38)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(5),(true->[])),arc(s(38)*s(5),0,s(38)*s(4),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(5),(true->[])),arc(s(16)*s(16),0,s(21)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(14)*s(16),(true->[])),arc(s(18)*s(16),0,s(21)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(16),(true->[])),arc(s(17)*s(16),0,s(21)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(16),(true->[])),arc(s(22)*s(15),0,s(27)*s(13),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(20)*s(16),(true->[])),arc(s(24)*s(13),0,s(27)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(14),(true->[])),arc(s(23)*s(14),0,s(27)*s(13),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(26)*s(14),(true->[])),arc(s(28)*s(12),0,s(33)*s(10),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(26)*s(14),(true->[])),arc(s(30)*s(10),0,s(33)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(10),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(34)*s(9),0,s(38)*s(7),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(32)*s(11),(true->[])),arc(s(36)*s(7),0,s(38)*s(7),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(8),(true->[])),arc(s(35)*s(8),0,s(38)*s(7),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(8),(true->[])),arc(s(38)*s(6),0,s(38)*s(4),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(8),(true->[])),arc(s(19)*s(16),0,s(24)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(17)*s(16),(true->[])),arc(s(21)*s(16),0,s(24)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(23)*s(16),(true->[])),arc(s(20)*s(16),0,s(24)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(23)*s(16),(true->[])),arc(s(25)*s(15),0,s(30)*s(13),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(23)*s(16),(true->[])),arc(s(27)*s(13),0,s(30)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(14),(true->[])),arc(s(26)*s(14),0,s(30)*s(13),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(29)*s(14),(true->[])),arc(s(31)*s(12),0,s(36)*s(10),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(29)*s(14),(true->[])),arc(s(33)*s(10),0,s(36)*s(10),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(35)*s(11),(true->[])),arc(s(32)*s(11),0,s(36)*s(10),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(35)*s(11),(true->[])),arc(s(37)*s(9),0,s(38)*s(7),(true->[])),arc(s(37)*s(9),1,s(38)*s(9),(true->[])),arc(s(37)*s(9),2,s(35)*s(11),(true->[])),arc(s(38)*s(7),0,s(38)*s(7),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(8),(true->[])),arc(s(38)*s(8),0,s(38)*s(7),(true->[])),arc(s(38)*s(8),1,s(38)*s(9),(true->[])),arc(s(38)*s(8),2,s(38)*s(8),(true->[])),arc(s(22)*s(16),0,s(27)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(20)*s(16),(true->[])),arc(s(24)*s(16),0,s(27)*s(16),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(26)*s(16),(true->[])),arc(s(23)*s(16),0,s(27)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(26)*s(16),(true->[])),arc(s(28)*s(15),0,s(33)*s(13),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(26)*s(16),(true->[])),arc(s(30)*s(13),0,s(33)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(14),(true->[])),arc(s(29)*s(14),0,s(33)*s(13),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(32)*s(14),(true->[])),arc(s(34)*s(12),0,s(38)*s(10),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(32)*s(14),(true->[])),arc(s(36)*s(10),0,s(38)*s(10),(true->[])),arc(s(36)*s(10),1,s(38)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(11),(true->[])),arc(s(35)*s(11),0,s(38)*s(10),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(38)*s(11),(true->[])),arc(s(38)*s(9),0,s(38)*s(7),(true->[])),arc(s(38)*s(9),1,s(38)*s(9),(true->[])),arc(s(38)*s(9),2,s(38)*s(11),(true->[])),arc(s(25)*s(16),0,s(30)*s(16),(true->[])),arc(s(25)*s(16),1,s(28)*s(16),(true->[])),arc(s(25)*s(16),2,s(23)*s(16),(true->[])),arc(s(27)*s(16),0,s(30)*s(16),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(29)*s(16),(true->[])),arc(s(26)*s(16),0,s(30)*s(16),(true->[])),arc(s(26)*s(16),1,s(28)*s(16),(true->[])),arc(s(26)*s(16),2,s(29)*s(16),(true->[])),arc(s(31)*s(15),0,s(36)*s(13),(true->[])),arc(s(31)*s(15),1,s(34)*s(15),(true->[])),arc(s(31)*s(15),2,s(29)*s(16),(true->[])),arc(s(33)*s(13),0,s(36)*s(13),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(35)*s(14),(true->[])),arc(s(32)*s(14),0,s(36)*s(13),(true->[])),arc(s(32)*s(14),1,s(34)*s(15),(true->[])),arc(s(32)*s(14),2,s(35)*s(14),(true->[])),arc(s(37)*s(12),0,s(38)*s(10),(true->[])),arc(s(37)*s(12),1,s(38)*s(12),(true->[])),arc(s(37)*s(12),2,s(35)*s(14),(true->[])),arc(s(38)*s(10),0,s(38)*s(10),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(38)*s(11),(true->[])),arc(s(38)*s(11),0,s(38)*s(10),(true->[])),arc(s(38)*s(11),1,s(38)*s(12),(true->[])),arc(s(38)*s(11),2,s(38)*s(11),(true->[])),arc(s(28)*s(16),0,s(33)*s(16),(true->[])),arc(s(28)*s(16),1,s(31)*s(16),(true->[])),arc(s(28)*s(16),2,s(26)*s(16),(true->[])),arc(s(30)*s(16),0,s(33)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(32)*s(16),(true->[])),arc(s(29)*s(16),0,s(33)*s(16),(true->[])),arc(s(29)*s(16),1,s(31)*s(16),(true->[])),arc(s(29)*s(16),2,s(32)*s(16),(true->[])),arc(s(34)*s(15),0,s(38)*s(13),(true->[])),arc(s(34)*s(15),1,s(37)*s(15),(true->[])),arc(s(34)*s(15),2,s(32)*s(16),(true->[])),arc(s(36)*s(13),0,s(38)*s(13),(true->[])),arc(s(36)*s(13),1,s(38)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(14),(true->[])),arc(s(35)*s(14),0,s(38)*s(13),(true->[])),arc(s(35)*s(14),1,s(37)*s(15),(true->[])),arc(s(35)*s(14),2,s(38)*s(14),(true->[])),arc(s(38)*s(12),0,s(38)*s(10),(true->[])),arc(s(38)*s(12),1,s(38)*s(12),(true->[])),arc(s(38)*s(12),2,s(38)*s(14),(true->[])),arc(s(31)*s(16),0,s(36)*s(16),(true->[])),arc(s(31)*s(16),1,s(34)*s(16),(true->[])),arc(s(31)*s(16),2,s(29)*s(16),(true->[])),arc(s(33)*s(16),0,s(36)*s(16),(true->[])),arc(s(33)*s(16),1,s(36)*s(16),(true->[])),arc(s(33)*s(16),2,s(35)*s(16),(true->[])),arc(s(32)*s(16),0,s(36)*s(16),(true->[])),arc(s(32)*s(16),1,s(34)*s(16),(true->[])),arc(s(32)*s(16),2,s(35)*s(16),(true->[])),arc(s(37)*s(15),0,s(38)*s(13),(true->[])),arc(s(37)*s(15),1,s(38)*s(15),(true->[])),arc(s(37)*s(15),2,s(35)*s(16),(true->[])),arc(s(38)*s(13),0,s(38)*s(13),(true->[])),arc(s(38)*s(13),1,s(38)*s(13),(true->[])),arc(s(38)*s(13),2,s(38)*s(14),(true->[])),arc(s(38)*s(14),0,s(38)*s(13),(true->[])),arc(s(38)*s(14),1,s(38)*s(15),(true->[])),arc(s(38)*s(14),2,s(38)*s(14),(true->[])),arc(s(34)*s(16),0,s(38)*s(16),(true->[])),arc(s(34)*s(16),1,s(37)*s(16),(true->[])),arc(s(34)*s(16),2,s(32)*s(16),(true->[])),arc(s(36)*s(16),0,s(38)*s(16),(true->[])),arc(s(36)*s(16),1,s(38)*s(16),(true->[])),arc(s(36)*s(16),2,s(38)*s(16),(true->[])),arc(s(35)*s(16),0,s(38)*s(16),(true->[])),arc(s(35)*s(16),1,s(37)*s(16),(true->[])),arc(s(35)*s(16),2,s(38)*s(16),(true->[])),arc(s(38)*s(15),0,s(38)*s(13),(true->[])),arc(s(38)*s(15),1,s(38)*s(15),(true->[])),arc(s(38)*s(15),2,s(38)*s(16),(true->[])),arc(s(37)*s(16),0,s(38)*s(16),(true->[])),arc(s(37)*s(16),1,s(38)*s(16),(true->[])),arc(s(37)*s(16),2,s(35)*s(16),(true->[])),arc(s(38)*s(16),0,s(38)*s(16),(true->[])),arc(s(38)*s(16),1,s(38)*s(16),(true->[])),arc(s(38)*s(16),2,s(38)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_decreasing_terrace, nb_decreasing_terrace_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(19)),sink(s(38)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(5),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(12)*s(1),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(5),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(9)*s(4),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(15)*s(1),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(8)*s(5),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(12)*s(4),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(18)*s(1),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(11)*s(5),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(7),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(15)*s(4),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(8),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(21)*s(1),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(5),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(11),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(18)*s(4),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(11)*s(8),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(24)*s(1),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(17)*s(5),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(4)*s(12),0,s(9)*s(10),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(15)*s(7),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(21)*s(4),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(8),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(20)*s(5),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(10),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(18)*s(7),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(11)*s(11),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(24)*s(4),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(17)*s(8),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(30)*s(1),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(23)*s(5),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(4)*s(15),0,s(9)*s(13),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(2)*s(17),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(10)*s(12),0,s(15)*s(10),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(8)*s(14),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(21)*s(7),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(11),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(27)*s(4),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(1),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(26)*s(5),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(7)*s(15),0,s(12)*s(13),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(5)*s(17),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(12),0,s(18)*s(10),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(11)*s(14),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(24)*s(7),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(30)*s(4),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(23)*s(8),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(31)*s(3),0,s(36)*s(1),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(29)*s(5),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(4)*s(18),0,s(9)*s(16),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(19),(true->[])),arc(s(5)*s(17),0,s(9)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(17),(true->[])),arc(s(10)*s(15),0,s(15)*s(13),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(8)*s(17),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(16)*s(12),0,s(21)*s(10),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(14),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(22)*s(9),0,s(27)*s(7),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(20)*s(11),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(28)*s(6),0,s(33)*s(4),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(26)*s(8),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(34)*s(3),0,s(38)*s(1),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(32)*s(5),(true->[])),arc(s(36)*s(1),0,s(38)*s(1),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(38)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(7)*s(18),0,s(12)*s(16),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(5)*s(19),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(17),(true->[])),arc(s(8)*s(17),0,s(12)*s(16),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(11)*s(17),(true->[])),arc(s(13)*s(15),0,s(18)*s(13),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(11)*s(17),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(19)*s(12),0,s(24)*s(10),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(17)*s(14),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(25)*s(9),0,s(30)*s(7),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(23)*s(11),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(31)*s(6),0,s(36)*s(4),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(8),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(37)*s(3),0,s(38)*s(1),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(35)*s(5),(true->[])),arc(s(38)*s(1),0,s(38)*s(1),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(2),(true->[])),arc(s(38)*s(2),0,s(38)*s(1),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(2),(true->[])),arc(s(4)*s(19),0,s(9)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(19),(true->[])),arc(s(5)*s(19),0,s(9)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(9)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(10)*s(18),0,s(15)*s(16),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(8)*s(19),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(17),(true->[])),arc(s(11)*s(17),0,s(15)*s(16),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(14)*s(17),(true->[])),arc(s(16)*s(15),0,s(21)*s(13),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(14)*s(17),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(21)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(22)*s(12),0,s(27)*s(10),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(20)*s(14),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(28)*s(9),0,s(33)*s(7),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(26)*s(11),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(34)*s(6),0,s(38)*s(4),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(32)*s(8),(true->[])),arc(s(36)*s(4),0,s(38)*s(4),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(38)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(38)*s(3),0,s(38)*s(1),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(5),(true->[])),arc(s(7)*s(19),0,s(12)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(5)*s(19),(true->[])),arc(s(9)*s(19),0,s(12)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(11)*s(19),(true->[])),arc(s(8)*s(19),0,s(12)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(11)*s(19),(true->[])),arc(s(13)*s(18),0,s(18)*s(16),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(11)*s(19),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(17),(true->[])),arc(s(14)*s(17),0,s(18)*s(16),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(17)*s(17),(true->[])),arc(s(19)*s(15),0,s(24)*s(13),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(17)*s(17),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(13),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(23)*s(14),(true->[])),arc(s(25)*s(12),0,s(30)*s(10),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(23)*s(14),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(10),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(29)*s(11),(true->[])),arc(s(31)*s(9),0,s(36)*s(7),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(29)*s(11),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(8),(true->[])),arc(s(32)*s(8),0,s(36)*s(7),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(35)*s(8),(true->[])),arc(s(37)*s(6),0,s(38)*s(4),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(35)*s(8),(true->[])),arc(s(38)*s(4),0,s(38)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(5),(true->[])),arc(s(38)*s(5),0,s(38)*s(4),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(5),(true->[])),arc(s(10)*s(19),0,s(15)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(8)*s(19),(true->[])),arc(s(12)*s(19),0,s(15)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(19),(true->[])),arc(s(11)*s(19),0,s(15)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(19),(true->[])),arc(s(16)*s(18),0,s(21)*s(16),(true->[])),arc(s(16)*s(18),1,s(19)*s(18),(true->[])),arc(s(16)*s(18),2,s(14)*s(19),(true->[])),arc(s(18)*s(16),0,s(21)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(17),(true->[])),arc(s(17)*s(17),0,s(21)*s(16),(true->[])),arc(s(17)*s(17),1,s(19)*s(18),(true->[])),arc(s(17)*s(17),2,s(20)*s(17),(true->[])),arc(s(22)*s(15),0,s(27)*s(13),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(20)*s(17),(true->[])),arc(s(24)*s(13),0,s(27)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(14),(true->[])),arc(s(23)*s(14),0,s(27)*s(13),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(26)*s(14),(true->[])),arc(s(28)*s(12),0,s(33)*s(10),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(26)*s(14),(true->[])),arc(s(30)*s(10),0,s(33)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(10),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(34)*s(9),0,s(38)*s(7),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(32)*s(11),(true->[])),arc(s(36)*s(7),0,s(38)*s(7),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(8),(true->[])),arc(s(35)*s(8),0,s(38)*s(7),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(8),(true->[])),arc(s(38)*s(6),0,s(38)*s(4),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(8),(true->[])),arc(s(13)*s(19),0,s(18)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(11)*s(19),(true->[])),arc(s(15)*s(19),0,s(18)*s(19),(true->[])),arc(s(15)*s(19),1,s(18)*s(19),(true->[])),arc(s(15)*s(19),2,s(17)*s(19),(true->[])),arc(s(14)*s(19),0,s(18)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(17)*s(19),(true->[])),arc(s(19)*s(18),0,s(24)*s(16),(true->[])),arc(s(19)*s(18),1,s(22)*s(18),(true->[])),arc(s(19)*s(18),2,s(17)*s(19),(true->[])),arc(s(21)*s(16),0,s(24)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(23)*s(17),(true->[])),arc(s(20)*s(17),0,s(24)*s(16),(true->[])),arc(s(20)*s(17),1,s(22)*s(18),(true->[])),arc(s(20)*s(17),2,s(23)*s(17),(true->[])),arc(s(25)*s(15),0,s(30)*s(13),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(23)*s(17),(true->[])),arc(s(27)*s(13),0,s(30)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(14),(true->[])),arc(s(26)*s(14),0,s(30)*s(13),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(29)*s(14),(true->[])),arc(s(31)*s(12),0,s(36)*s(10),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(29)*s(14),(true->[])),arc(s(33)*s(10),0,s(36)*s(10),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(35)*s(11),(true->[])),arc(s(32)*s(11),0,s(36)*s(10),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(35)*s(11),(true->[])),arc(s(37)*s(9),0,s(38)*s(7),(true->[])),arc(s(37)*s(9),1,s(38)*s(9),(true->[])),arc(s(37)*s(9),2,s(35)*s(11),(true->[])),arc(s(38)*s(7),0,s(38)*s(7),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(8),(true->[])),arc(s(38)*s(8),0,s(38)*s(7),(true->[])),arc(s(38)*s(8),1,s(38)*s(9),(true->[])),arc(s(38)*s(8),2,s(38)*s(8),(true->[])),arc(s(16)*s(19),0,s(21)*s(19),(true->[])),arc(s(16)*s(19),1,s(19)*s(19),(true->[])),arc(s(16)*s(19),2,s(14)*s(19),(true->[])),arc(s(18)*s(19),0,s(21)*s(19),(true->[])),arc(s(18)*s(19),1,s(21)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(19),(true->[])),arc(s(17)*s(19),0,s(21)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(19),(true->[])),arc(s(22)*s(18),0,s(27)*s(16),(true->[])),arc(s(22)*s(18),1,s(25)*s(18),(true->[])),arc(s(22)*s(18),2,s(20)*s(19),(true->[])),arc(s(24)*s(16),0,s(27)*s(16),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(26)*s(17),(true->[])),arc(s(23)*s(17),0,s(27)*s(16),(true->[])),arc(s(23)*s(17),1,s(25)*s(18),(true->[])),arc(s(23)*s(17),2,s(26)*s(17),(true->[])),arc(s(28)*s(15),0,s(33)*s(13),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(26)*s(17),(true->[])),arc(s(30)*s(13),0,s(33)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(14),(true->[])),arc(s(29)*s(14),0,s(33)*s(13),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(32)*s(14),(true->[])),arc(s(34)*s(12),0,s(38)*s(10),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(32)*s(14),(true->[])),arc(s(36)*s(10),0,s(38)*s(10),(true->[])),arc(s(36)*s(10),1,s(38)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(11),(true->[])),arc(s(35)*s(11),0,s(38)*s(10),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(38)*s(11),(true->[])),arc(s(38)*s(9),0,s(38)*s(7),(true->[])),arc(s(38)*s(9),1,s(38)*s(9),(true->[])),arc(s(38)*s(9),2,s(38)*s(11),(true->[])),arc(s(19)*s(19),0,s(24)*s(19),(true->[])),arc(s(19)*s(19),1,s(22)*s(19),(true->[])),arc(s(19)*s(19),2,s(17)*s(19),(true->[])),arc(s(21)*s(19),0,s(24)*s(19),(true->[])),arc(s(21)*s(19),1,s(24)*s(19),(true->[])),arc(s(21)*s(19),2,s(23)*s(19),(true->[])),arc(s(20)*s(19),0,s(24)*s(19),(true->[])),arc(s(20)*s(19),1,s(22)*s(19),(true->[])),arc(s(20)*s(19),2,s(23)*s(19),(true->[])),arc(s(25)*s(18),0,s(30)*s(16),(true->[])),arc(s(25)*s(18),1,s(28)*s(18),(true->[])),arc(s(25)*s(18),2,s(23)*s(19),(true->[])),arc(s(27)*s(16),0,s(30)*s(16),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(29)*s(17),(true->[])),arc(s(26)*s(17),0,s(30)*s(16),(true->[])),arc(s(26)*s(17),1,s(28)*s(18),(true->[])),arc(s(26)*s(17),2,s(29)*s(17),(true->[])),arc(s(31)*s(15),0,s(36)*s(13),(true->[])),arc(s(31)*s(15),1,s(34)*s(15),(true->[])),arc(s(31)*s(15),2,s(29)*s(17),(true->[])),arc(s(33)*s(13),0,s(36)*s(13),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(35)*s(14),(true->[])),arc(s(32)*s(14),0,s(36)*s(13),(true->[])),arc(s(32)*s(14),1,s(34)*s(15),(true->[])),arc(s(32)*s(14),2,s(35)*s(14),(true->[])),arc(s(37)*s(12),0,s(38)*s(10),(true->[])),arc(s(37)*s(12),1,s(38)*s(12),(true->[])),arc(s(37)*s(12),2,s(35)*s(14),(true->[])),arc(s(38)*s(10),0,s(38)*s(10),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(38)*s(11),(true->[])),arc(s(38)*s(11),0,s(38)*s(10),(true->[])),arc(s(38)*s(11),1,s(38)*s(12),(true->[])),arc(s(38)*s(11),2,s(38)*s(11),(true->[])),arc(s(22)*s(19),0,s(27)*s(19),(true->[])),arc(s(22)*s(19),1,s(25)*s(19),(true->[])),arc(s(22)*s(19),2,s(20)*s(19),(true->[])),arc(s(24)*s(19),0,s(27)*s(19),(true->[])),arc(s(24)*s(19),1,s(27)*s(19),(true->[])),arc(s(24)*s(19),2,s(26)*s(19),(true->[])),arc(s(23)*s(19),0,s(27)*s(19),(true->[])),arc(s(23)*s(19),1,s(25)*s(19),(true->[])),arc(s(23)*s(19),2,s(26)*s(19),(true->[])),arc(s(28)*s(18),0,s(33)*s(16),(true->[])),arc(s(28)*s(18),1,s(31)*s(18),(true->[])),arc(s(28)*s(18),2,s(26)*s(19),(true->[])),arc(s(30)*s(16),0,s(33)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(32)*s(17),(true->[])),arc(s(29)*s(17),0,s(33)*s(16),(true->[])),arc(s(29)*s(17),1,s(31)*s(18),(true->[])),arc(s(29)*s(17),2,s(32)*s(17),(true->[])),arc(s(34)*s(15),0,s(38)*s(13),(true->[])),arc(s(34)*s(15),1,s(37)*s(15),(true->[])),arc(s(34)*s(15),2,s(32)*s(17),(true->[])),arc(s(36)*s(13),0,s(38)*s(13),(true->[])),arc(s(36)*s(13),1,s(38)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(14),(true->[])),arc(s(35)*s(14),0,s(38)*s(13),(true->[])),arc(s(35)*s(14),1,s(37)*s(15),(true->[])),arc(s(35)*s(14),2,s(38)*s(14),(true->[])),arc(s(38)*s(12),0,s(38)*s(10),(true->[])),arc(s(38)*s(12),1,s(38)*s(12),(true->[])),arc(s(38)*s(12),2,s(38)*s(14),(true->[])),arc(s(25)*s(19),0,s(30)*s(19),(true->[])),arc(s(25)*s(19),1,s(28)*s(19),(true->[])),arc(s(25)*s(19),2,s(23)*s(19),(true->[])),arc(s(27)*s(19),0,s(30)*s(19),(true->[])),arc(s(27)*s(19),1,s(30)*s(19),(true->[])),arc(s(27)*s(19),2,s(29)*s(19),(true->[])),arc(s(26)*s(19),0,s(30)*s(19),(true->[])),arc(s(26)*s(19),1,s(28)*s(19),(true->[])),arc(s(26)*s(19),2,s(29)*s(19),(true->[])),arc(s(31)*s(18),0,s(36)*s(16),(true->[])),arc(s(31)*s(18),1,s(34)*s(18),(true->[])),arc(s(31)*s(18),2,s(29)*s(19),(true->[])),arc(s(33)*s(16),0,s(36)*s(16),(true->[])),arc(s(33)*s(16),1,s(36)*s(16),(true->[])),arc(s(33)*s(16),2,s(35)*s(17),(true->[])),arc(s(32)*s(17),0,s(36)*s(16),(true->[])),arc(s(32)*s(17),1,s(34)*s(18),(true->[])),arc(s(32)*s(17),2,s(35)*s(17),(true->[])),arc(s(37)*s(15),0,s(38)*s(13),(true->[])),arc(s(37)*s(15),1,s(38)*s(15),(true->[])),arc(s(37)*s(15),2,s(35)*s(17),(true->[])),arc(s(38)*s(13),0,s(38)*s(13),(true->[])),arc(s(38)*s(13),1,s(38)*s(13),(true->[])),arc(s(38)*s(13),2,s(38)*s(14),(true->[])),arc(s(38)*s(14),0,s(38)*s(13),(true->[])),arc(s(38)*s(14),1,s(38)*s(15),(true->[])),arc(s(38)*s(14),2,s(38)*s(14),(true->[])),arc(s(28)*s(19),0,s(33)*s(19),(true->[])),arc(s(28)*s(19),1,s(31)*s(19),(true->[])),arc(s(28)*s(19),2,s(26)*s(19),(true->[])),arc(s(30)*s(19),0,s(33)*s(19),(true->[])),arc(s(30)*s(19),1,s(33)*s(19),(true->[])),arc(s(30)*s(19),2,s(32)*s(19),(true->[])),arc(s(29)*s(19),0,s(33)*s(19),(true->[])),arc(s(29)*s(19),1,s(31)*s(19),(true->[])),arc(s(29)*s(19),2,s(32)*s(19),(true->[])),arc(s(34)*s(18),0,s(38)*s(16),(true->[])),arc(s(34)*s(18),1,s(37)*s(18),(true->[])),arc(s(34)*s(18),2,s(32)*s(19),(true->[])),arc(s(36)*s(16),0,s(38)*s(16),(true->[])),arc(s(36)*s(16),1,s(38)*s(16),(true->[])),arc(s(36)*s(16),2,s(38)*s(17),(true->[])),arc(s(35)*s(17),0,s(38)*s(16),(true->[])),arc(s(35)*s(17),1,s(37)*s(18),(true->[])),arc(s(35)*s(17),2,s(38)*s(17),(true->[])),arc(s(38)*s(15),0,s(38)*s(13),(true->[])),arc(s(38)*s(15),1,s(38)*s(15),(true->[])),arc(s(38)*s(15),2,s(38)*s(17),(true->[])),arc(s(31)*s(19),0,s(36)*s(19),(true->[])),arc(s(31)*s(19),1,s(34)*s(19),(true->[])),arc(s(31)*s(19),2,s(29)*s(19),(true->[])),arc(s(33)*s(19),0,s(36)*s(19),(true->[])),arc(s(33)*s(19),1,s(36)*s(19),(true->[])),arc(s(33)*s(19),2,s(35)*s(19),(true->[])),arc(s(32)*s(19),0,s(36)*s(19),(true->[])),arc(s(32)*s(19),1,s(34)*s(19),(true->[])),arc(s(32)*s(19),2,s(35)*s(19),(true->[])),arc(s(37)*s(18),0,s(38)*s(16),(true->[])),arc(s(37)*s(18),1,s(38)*s(18),(true->[])),arc(s(37)*s(18),2,s(35)*s(19),(true->[])),arc(s(38)*s(16),0,s(38)*s(16),(true->[])),arc(s(38)*s(16),1,s(38)*s(16),(true->[])),arc(s(38)*s(16),2,s(38)*s(17),(true->[])),arc(s(38)*s(17),0,s(38)*s(16),(true->[])),arc(s(38)*s(17),1,s(38)*s(18),(true->[])),arc(s(38)*s(17),2,s(38)*s(17),(true->[])),arc(s(34)*s(19),0,s(38)*s(19),(true->[])),arc(s(34)*s(19),1,s(37)*s(19),(true->[])),arc(s(34)*s(19),2,s(32)*s(19),(true->[])),arc(s(36)*s(19),0,s(38)*s(19),(true->[])),arc(s(36)*s(19),1,s(38)*s(19),(true->[])),arc(s(36)*s(19),2,s(38)*s(19),(true->[])),arc(s(35)*s(19),0,s(38)*s(19),(true->[])),arc(s(35)*s(19),1,s(37)*s(19),(true->[])),arc(s(35)*s(19),2,s(38)*s(19),(true->[])),arc(s(38)*s(18),0,s(38)*s(16),(true->[])),arc(s(38)*s(18),1,s(38)*s(18),(true->[])),arc(s(38)*s(18),2,s(38)*s(19),(true->[])),arc(s(37)*s(19),0,s(38)*s(19),(true->[])),arc(s(37)*s(19),1,s(38)*s(19),(true->[])),arc(s(37)*s(19),2,s(35)*s(19),(true->[])),arc(s(38)*s(19),0,s(38)*s(19),(true->[])),arc(s(38)*s(19),1,s(38)*s(19),(true->[])),arc(s(38)*s(19),2,s(38)*s(19),(true->[]))],[],[],[])).


nb_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.977: Illustrating the NB_DECREASING_TERRACE constraint of the Example
slot



1974 NB_DECREASING_TERRACE

Automaton Figures 4.978 and 4.979 respectively depict the automaton associated with the constraint
NB_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C

≤

>

>

=
{D ← max(D, 1)}

<

=
{D ← max(D, 1)}

>{
D ← 0
R← R + max(D, 1)

}

<

{D
←

0}

Figure 4.978: Automaton for the NB_DECREASING_TERRACE constraint obtained by
applying decoration Table 3.37 to the seed transducer of the DECREASING_TERRACE
pattern where default is 0

≤ s{R← default}

> r= t

R

≤

>

>
=

<

=

>
{R← R + 1}

<

Figure 4.979: Simplified automaton for the NB_DECREASING_TERRACE constraint
obtained by applying decoration Table 3.39 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−2 + 1 ≥ 0
are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C 1

C

t
−→
C +

←−
C 1

C
1

C

Table 4.231: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the NB_DECREASING_TERRACE constraint defined as the composition of the
DECREASING_TERRACE pattern , the feature ONE , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s r t

s 0 0 0

r 0 0 1
C

t 0 1
C

1
C

Table 4.232: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the simplified automaton of the NB_DECREASING_TERRACE constraint defined as
the composition of the DECREASING_TERRACE pattern , the feature ONE , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.
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Specialisation

≤ s

> r= t

<,=

>

>
=

<

=

<

Figure 4.980: Automaton without registers for the NB_DECREASING_TERRA-
CE_EQ_0 constraint; it describes all sequences containing no occurrence of the DE-
CREASING_TERRACE pattern on a sequence of variables; it is derived from the au-
tomaton that counts the number of occurrences of the DECREASING_TERRACE pattern
by removing the register R and the found transition, i.e. the transition from state t to
state r that increments R.

≤ s > r = t

≤ s′ > r′ = t′

≤ s′′

> =

>

> =

>

<,= > =

<,= <

> = > = >

< > = > = >

= > = > = >

> = = > = >

> = > = = >

> = > = > <

> = > = > =

> = > = > >

> = > > = >

> > = > = >

Figure 4.981: (left) Automaton without registers for the NB_DECREASING_TERRA-
CE_EQ_UP constraint; it describes all sequences containing the maximum number of
occurrences of the DECREASING_TERRACE pattern on a sequence of sv variables,
assuming no restriction on the domain of the variables, i.e. the simplified bound
max(0, b sv−2

2 c) of the Restrictions slot (see ¬); transitions in blue correspond to a
new occurrence of the DECREASING_TERRACE pattern, dashed transitions to slack,
and accepting states have a light-brown background; states r and s′ are accepting
when sv mod 2 = 0, states s , t , r′ and s′′ are accepting when sv mod 2 = 1.
(right) All corresponding solutions for sv− 1 ∈ {5, 6}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.982: Automata without registers for the (A) NB_DECREASING_TERRA-
CE_IS_EVEN and the (B) NB_DECREASING_TERRACE_IS_ODD constraints; they re-
spectively achieve an even/odd number of occurrences of the DECREASING_TERRACE
pattern on a sequence of n variables; transitions in blue correspond to a new occurrence
of the DECREASING_TERRACE pattern.
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NB_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint NB_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 3)/3c¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

(see also fig. 4.987)

17

VALUE ≤ 4

Ê Ë Ì Í

Purpose

VALUE is the number of occurrences of the DIP_ON_INCREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.

Example (2, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.983 provides an example where the NB_DIP_ON_INCREASING_SEQUENCE

(2, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_dip_on_increasing_sequence,['20141203']).

ctr_origin(nb_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(nb_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_dip_on_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_dip_on_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup((sv-3)/3,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_dip_on_increasing_sequence, []).

ctr_functional_dependency(nb_dip_on_increasing_sequence, 1, [2]).

ctr_typical(nb_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(nb_dip_on_increasing_sequence,nb_dip_on_increasing_sequence(2,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(nb_dip_on_increasing_sequence,[]).

ctr_eval(nb_dip_on_increasing_sequence, [checker(nb_dip_on_increasing_sequence_c1),
    checker(nb_dip_on_increasing_sequence_c),
    automaton(nb_dip_on_increasing_sequence_a1),
    automaton(nb_dip_on_increasing_sequence_a),
    automaton_with_signature(nb_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(nb_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_dip_on_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

nb_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
nb_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,1),
        nb_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result).

nb_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_dip_on_increasing_sequence_c1(VARS, Default, s, Default, Value).

nb_dip_on_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>=Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, R, Result) :-
        Xi>=Xj, !,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).

ctr_automaton_signature(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

nb_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

nb_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, max(D, 1), R])),
        arc(u,GT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,LT,v,([C, max(D, 1), R])),
        arc(v,GT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,LT,t,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

nb_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, max(D, 1), R])),
        arc(u,GT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,LT,v,([C, max(D, 1), R])),
        arc(v,GT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,LT,t,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

nb_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,EQ,s,([R])),
        arc(t,GT,u,([R])),
        arc(u,GT,s,([R])),
        arc(u,EQ,s,([R])),
        arc(u,LT,v,([R])),
        arc(v,GT,s,([R])),
        arc(v,EQ,s,([R])),
        arc(v,LT,t,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

nb_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,EQ,s,([R])),
        arc(t,GT,u,([R])),
        arc(u,GT,s,([R])),
        arc(u,EQ,s,([R])),
        arc(u,LT,v,([R])),
        arc(v,GT,s,([R])),
        arc(v,EQ,s,([R])),
        arc(v,LT,t,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        nb_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

nb_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-3)/3).



ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_0, kernel([source(s),sink(s),sink(r),sink(t),sink(u),sink(v)],[arc(s,0,r,(true->[])),arc(s,1,s,(true->[])),arc(s,2,s,(true->[])),arc(r,0,t,(true->[])),arc(r,1,s,(true->[])),arc(r,2,s,(true->[])),arc(t,0,t,(true->[])),arc(t,1,s,(true->[])),arc(t,2,u,(true->[])),arc(u,0,v,(true->[])),arc(u,1,s,(true->[])),arc(u,2,s,(true->[])),arc(v,1,s,(true->[])),arc(v,2,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_1, kernel([source(s(1)),sink(s(6)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(6),(true->[])),arc(s(9),2,s(6),(true->[])),arc(s(10),1,s(6),(true->[])),arc(s(10),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_2, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14)),sink(s(15))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(5),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(11),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(11),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),1,s(11),(true->[])),arc(s(15),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_3, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(5),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(10),(true->[])),arc(s(15),2,s(10),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(16),(true->[])),arc(s(17),2,s(16),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(16),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(16),(true->[])),arc(s(19),2,s(16),(true->[])),arc(s(20),1,s(16),(true->[])),arc(s(20),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_4, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(5),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(10),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(15),(true->[])),arc(s(20),2,s(15),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(21),(true->[])),arc(s(22),2,s(21),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(21),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(21),(true->[])),arc(s(24),2,s(21),(true->[])),arc(s(25),1,s(21),(true->[])),arc(s(25),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_5, kernel([source(s(1)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(5),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(10),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(15),(true->[])),arc(s(21),2,s(15),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(20),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(20),(true->[])),arc(s(24),2,s(20),(true->[])),arc(s(25),0,s(28),(true->[])),arc(s(25),1,s(20),(true->[])),arc(s(25),2,s(20),(true->[])),arc(s(26),0,s(27),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(26),(true->[])),arc(s(27),2,s(26),(true->[])),arc(s(28),0,s(28),(true->[])),arc(s(28),1,s(26),(true->[])),arc(s(28),2,s(29),(true->[])),arc(s(29),0,s(30),(true->[])),arc(s(29),1,s(26),(true->[])),arc(s(29),2,s(26),(true->[])),arc(s(30),1,s(26),(true->[])),arc(s(30),2,s(26),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(u),sink(v),sink(s1),sink(r1),sink(t1),sink(u1),sink(e1),sink(s2),sink(r2),sink(t2),sink(e2)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(r,0,t,(true->[])),arc(r,1,s2,(true->[])),arc(r,2,s2,(true->[])),arc(t,0,t1,(true->[])),arc(t,1,e1,(true->[])),arc(t,2,u,(true->[])),arc(u,0,v,(true->[])),arc(u,1,e2,(true->[])),arc(u,2,e2,(true->[])),arc(v,0,t,(true->[])),arc(s1,0,r1,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,s2,(true->[])),arc(r1,0,t1,(true->[])),arc(r1,1,e1,(true->[])),arc(r1,2,e1,(true->[])),arc(t1,0,t2,(true->[])),arc(t1,1,e2,(true->[])),arc(t1,2,u1,(true->[])),arc(u1,0,v1,(true->[])),arc(v1,0,t1,(true->[])),arc(e1,0,e2,(true->[])),arc(e1,1,e2,(true->[])),arc(e1,2,e2,(true->[])),arc(s2,0,r2,(true->[])),arc(s2,1,e1,(true->[])),arc(s2,2,e1,(true->[])),arc(r2,0,t2,(true->[])),arc(r2,1,e2,(true->[])),arc(r2,2,e2,(true->[])),arc(t2,2,u2,(true->[])),arc(u2,0,v2,(true->[])),arc(v2,0,t2,(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_gt_0, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_lt_up, kernel([source(s(1)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(14),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(18),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(8),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_up_minus_1, kernel([source(s(2)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32))],[arc(s(1),0,s(14),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(17),(true->[])),arc(s(8),2,s(17),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(17),(true->[])),arc(s(11),2,s(17),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(27),(true->[])),arc(s(12),2,s(27),(true->[])),arc(s(13),0,s(31),(true->[])),arc(s(14),0,s(32),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(27),(true->[])),arc(s(15),2,s(27),(true->[])),arc(s(16),0,s(29),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(28),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(29),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(20),0,s(13),(true->[])),arc(s(21),0,s(9),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(16),(true->[])),arc(s(22),1,s(19),(true->[])),arc(s(22),2,s(19),(true->[])),arc(s(23),0,s(29),(true->[])),arc(s(24),0,s(19),(true->[])),arc(s(24),1,s(19),(true->[])),arc(s(24),2,s(19),(true->[])),arc(s(25),0,s(22),(true->[])),arc(s(25),1,s(24),(true->[])),arc(s(25),2,s(24),(true->[])),arc(s(26),0,s(23),(true->[])),arc(s(26),1,s(19),(true->[])),arc(s(26),2,s(19),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(24),(true->[])),arc(s(27),2,s(24),(true->[])),arc(s(28),0,s(31),(true->[])),arc(s(28),1,s(24),(true->[])),arc(s(28),2,s(24),(true->[])),arc(s(29),0,s(31),(true->[])),arc(s(29),1,s(24),(true->[])),arc(s(29),2,s(26),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(19),(true->[])),arc(s(30),2,s(19),(true->[])),arc(s(31),0,s(32),(true->[])),arc(s(31),1,s(19),(true->[])),arc(s(31),2,s(20),(true->[])),arc(s(32),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_gt_1, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(5),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_lt_up_minus_1, kernel([source(s(1)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(13),(true->[])),arc(s(21),1,s(29),(true->[])),arc(s(21),2,s(29),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(29),(true->[])),arc(s(23),0,s(28),(true->[])),arc(s(23),1,s(29),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(28),(true->[])),arc(s(24),1,s(29),(true->[])),arc(s(24),2,s(29),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(29),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(18),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(33),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(33),(true->[])),arc(s(27),2,s(33),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(33),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(33),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(23),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(28),(true->[])),arc(s(31),1,s(33),(true->[])),arc(s(31),2,s(33),(true->[])),arc(s(32),0,s(31),(true->[])),arc(s(32),1,s(33),(true->[])),arc(s(32),2,s(33),(true->[])),arc(s(33),0,s(33),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(33),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_up_minus_2, kernel([source(s(2)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46)),sink(s(47))],[arc(s(1),0,s(29),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(21),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(9),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(26),(true->[])),arc(s(18),2,s(26),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(26),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(21),0,s(25),(true->[])),arc(s(21),1,s(26),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(14),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(32),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(32),(true->[])),arc(s(23),2,s(32),(true->[])),arc(s(24),0,s(31),(true->[])),arc(s(24),1,s(32),(true->[])),arc(s(24),2,s(30),(true->[])),arc(s(25),0,s(31),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(32),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(32),(true->[])),arc(s(26),2,s(32),(true->[])),arc(s(27),0,s(19),(true->[])),arc(s(27),1,s(42),(true->[])),arc(s(27),2,s(42),(true->[])),arc(s(28),0,s(46),(true->[])),arc(s(29),0,s(47),(true->[])),arc(s(30),0,s(36),(true->[])),arc(s(30),1,s(42),(true->[])),arc(s(30),2,s(42),(true->[])),arc(s(31),0,s(44),(true->[])),arc(s(31),1,s(42),(true->[])),arc(s(31),2,s(40),(true->[])),arc(s(32),0,s(43),(true->[])),arc(s(32),1,s(42),(true->[])),arc(s(32),2,s(42),(true->[])),arc(s(33),0,s(44),(true->[])),arc(s(33),1,s(42),(true->[])),arc(s(33),2,s(42),(true->[])),arc(s(35),0,s(28),(true->[])),arc(s(36),0,s(24),(true->[])),arc(s(36),1,s(39),(true->[])),arc(s(36),2,s(39),(true->[])),arc(s(37),0,s(31),(true->[])),arc(s(37),1,s(34),(true->[])),arc(s(37),2,s(34),(true->[])),arc(s(38),0,s(44),(true->[])),arc(s(39),0,s(34),(true->[])),arc(s(39),1,s(34),(true->[])),arc(s(39),2,s(34),(true->[])),arc(s(40),0,s(37),(true->[])),arc(s(40),1,s(39),(true->[])),arc(s(40),2,s(39),(true->[])),arc(s(41),0,s(38),(true->[])),arc(s(41),1,s(34),(true->[])),arc(s(41),2,s(34),(true->[])),arc(s(42),0,s(45),(true->[])),arc(s(42),1,s(39),(true->[])),arc(s(42),2,s(39),(true->[])),arc(s(43),0,s(46),(true->[])),arc(s(43),1,s(39),(true->[])),arc(s(43),2,s(39),(true->[])),arc(s(44),0,s(46),(true->[])),arc(s(44),1,s(39),(true->[])),arc(s(44),2,s(41),(true->[])),arc(s(45),0,s(47),(true->[])),arc(s(45),1,s(34),(true->[])),arc(s(45),2,s(34),(true->[])),arc(s(46),0,s(47),(true->[])),arc(s(46),1,s(34),(true->[])),arc(s(46),2,s(35),(true->[])),arc(s(47),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_gt_2, kernel([source(s(1)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(5),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(10),(true->[])),arc(s(15),2,s(10),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_lt_up_minus_2, kernel([source(s(1)),sink(s(45)),sink(s(46)),sink(s(47)),sink(s(48))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(13),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(30),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(28),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(28),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(30),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(18),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(35),(true->[])),arc(s(27),0,s(31),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(23),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(40),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(40),(true->[])),arc(s(33),0,s(38),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(40),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(40),(true->[])),arc(s(36),0,s(28),(true->[])),arc(s(36),1,s(44),(true->[])),arc(s(36),2,s(44),(true->[])),arc(s(37),0,s(41),(true->[])),arc(s(37),1,s(44),(true->[])),arc(s(37),2,s(44),(true->[])),arc(s(38),0,s(43),(true->[])),arc(s(38),1,s(44),(true->[])),arc(s(38),2,s(42),(true->[])),arc(s(39),0,s(43),(true->[])),arc(s(39),1,s(44),(true->[])),arc(s(39),2,s(44),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(44),(true->[])),arc(s(40),2,s(44),(true->[])),arc(s(41),0,s(33),(true->[])),arc(s(41),1,s(48),(true->[])),arc(s(41),2,s(48),(true->[])),arc(s(42),0,s(45),(true->[])),arc(s(42),1,s(48),(true->[])),arc(s(42),2,s(48),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(48),(true->[])),arc(s(43),2,s(47),(true->[])),arc(s(44),0,s(48),(true->[])),arc(s(44),1,s(48),(true->[])),arc(s(44),2,s(48),(true->[])),arc(s(45),0,s(38),(true->[])),arc(s(45),1,s(48),(true->[])),arc(s(45),2,s(48),(true->[])),arc(s(46),0,s(43),(true->[])),arc(s(46),1,s(48),(true->[])),arc(s(46),2,s(48),(true->[])),arc(s(47),0,s(46),(true->[])),arc(s(47),1,s(48),(true->[])),arc(s(47),2,s(48),(true->[])),arc(s(48),0,s(48),(true->[])),arc(s(48),1,s(48),(true->[])),arc(s(48),2,s(48),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62))],[arc(s(1),0,s(44),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(21),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(9),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(26),(true->[])),arc(s(18),2,s(26),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(26),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(21),0,s(25),(true->[])),arc(s(21),1,s(26),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(14),(true->[])),arc(s(22),1,s(31),(true->[])),arc(s(22),2,s(31),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(31),(true->[])),arc(s(23),2,s(31),(true->[])),arc(s(24),0,s(29),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(28),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(31),(true->[])),arc(s(25),2,s(31),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(31),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(19),(true->[])),arc(s(27),1,s(36),(true->[])),arc(s(27),2,s(36),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(36),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(36),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(36),(true->[])),arc(s(30),2,s(36),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(36),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(24),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(41),(true->[])),arc(s(33),0,s(37),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(41),(true->[])),arc(s(34),0,s(39),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(41),(true->[])),arc(s(35),2,s(41),(true->[])),arc(s(36),0,s(40),(true->[])),arc(s(36),1,s(41),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(29),(true->[])),arc(s(37),1,s(47),(true->[])),arc(s(37),2,s(47),(true->[])),arc(s(38),0,s(42),(true->[])),arc(s(38),1,s(47),(true->[])),arc(s(38),2,s(47),(true->[])),arc(s(39),0,s(46),(true->[])),arc(s(39),1,s(47),(true->[])),arc(s(39),2,s(45),(true->[])),arc(s(40),0,s(46),(true->[])),arc(s(40),1,s(47),(true->[])),arc(s(40),2,s(47),(true->[])),arc(s(41),0,s(48),(true->[])),arc(s(41),1,s(47),(true->[])),arc(s(41),2,s(47),(true->[])),arc(s(42),0,s(34),(true->[])),arc(s(42),1,s(57),(true->[])),arc(s(42),2,s(57),(true->[])),arc(s(43),0,s(61),(true->[])),arc(s(44),0,s(62),(true->[])),arc(s(45),0,s(51),(true->[])),arc(s(45),1,s(57),(true->[])),arc(s(45),2,s(57),(true->[])),arc(s(46),0,s(59),(true->[])),arc(s(46),1,s(57),(true->[])),arc(s(46),2,s(55),(true->[])),arc(s(47),0,s(58),(true->[])),arc(s(47),1,s(57),(true->[])),arc(s(47),2,s(57),(true->[])),arc(s(48),0,s(59),(true->[])),arc(s(48),1,s(57),(true->[])),arc(s(48),2,s(57),(true->[])),arc(s(50),0,s(43),(true->[])),arc(s(51),0,s(39),(true->[])),arc(s(51),1,s(54),(true->[])),arc(s(51),2,s(54),(true->[])),arc(s(52),0,s(46),(true->[])),arc(s(52),1,s(49),(true->[])),arc(s(52),2,s(49),(true->[])),arc(s(53),0,s(59),(true->[])),arc(s(54),0,s(49),(true->[])),arc(s(54),1,s(49),(true->[])),arc(s(54),2,s(49),(true->[])),arc(s(55),0,s(52),(true->[])),arc(s(55),1,s(54),(true->[])),arc(s(55),2,s(54),(true->[])),arc(s(56),0,s(53),(true->[])),arc(s(56),1,s(49),(true->[])),arc(s(56),2,s(49),(true->[])),arc(s(57),0,s(60),(true->[])),arc(s(57),1,s(54),(true->[])),arc(s(57),2,s(54),(true->[])),arc(s(58),0,s(61),(true->[])),arc(s(58),1,s(54),(true->[])),arc(s(58),2,s(54),(true->[])),arc(s(59),0,s(61),(true->[])),arc(s(59),1,s(54),(true->[])),arc(s(59),2,s(56),(true->[])),arc(s(60),0,s(62),(true->[])),arc(s(60),1,s(49),(true->[])),arc(s(60),2,s(49),(true->[])),arc(s(61),0,s(62),(true->[])),arc(s(61),1,s(49),(true->[])),arc(s(61),2,s(50),(true->[])),arc(s(62),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_gt_3, kernel([source(s(1)),sink(s(21))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(5),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(10),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(15),(true->[])),arc(s(20),2,s(15),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_lt_up_minus_3, kernel([source(s(1)),sink(s(60)),sink(s(61)),sink(s(62)),sink(s(63))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(13),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(30),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(28),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(28),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(30),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(18),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(35),(true->[])),arc(s(27),0,s(31),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(23),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(40),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(40),(true->[])),arc(s(33),0,s(38),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(40),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(40),(true->[])),arc(s(36),0,s(28),(true->[])),arc(s(36),1,s(45),(true->[])),arc(s(36),2,s(45),(true->[])),arc(s(37),0,s(41),(true->[])),arc(s(37),1,s(45),(true->[])),arc(s(37),2,s(45),(true->[])),arc(s(38),0,s(43),(true->[])),arc(s(38),1,s(45),(true->[])),arc(s(38),2,s(42),(true->[])),arc(s(39),0,s(43),(true->[])),arc(s(39),1,s(45),(true->[])),arc(s(39),2,s(45),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(45),(true->[])),arc(s(40),2,s(45),(true->[])),arc(s(41),0,s(33),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(50),(true->[])),arc(s(42),0,s(46),(true->[])),arc(s(42),1,s(50),(true->[])),arc(s(42),2,s(50),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(47),(true->[])),arc(s(44),0,s(48),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(50),(true->[])),arc(s(45),0,s(49),(true->[])),arc(s(45),1,s(50),(true->[])),arc(s(45),2,s(50),(true->[])),arc(s(46),0,s(38),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(55),(true->[])),arc(s(47),0,s(51),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(55),(true->[])),arc(s(48),0,s(53),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(53),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(55),(true->[])),arc(s(50),0,s(54),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(55),(true->[])),arc(s(51),0,s(43),(true->[])),arc(s(51),1,s(59),(true->[])),arc(s(51),2,s(59),(true->[])),arc(s(52),0,s(56),(true->[])),arc(s(52),1,s(59),(true->[])),arc(s(52),2,s(59),(true->[])),arc(s(53),0,s(58),(true->[])),arc(s(53),1,s(59),(true->[])),arc(s(53),2,s(57),(true->[])),arc(s(54),0,s(58),(true->[])),arc(s(54),1,s(59),(true->[])),arc(s(54),2,s(59),(true->[])),arc(s(55),0,s(59),(true->[])),arc(s(55),1,s(59),(true->[])),arc(s(55),2,s(59),(true->[])),arc(s(56),0,s(48),(true->[])),arc(s(56),1,s(63),(true->[])),arc(s(56),2,s(63),(true->[])),arc(s(57),0,s(60),(true->[])),arc(s(57),1,s(63),(true->[])),arc(s(57),2,s(63),(true->[])),arc(s(58),0,s(63),(true->[])),arc(s(58),1,s(63),(true->[])),arc(s(58),2,s(62),(true->[])),arc(s(59),0,s(63),(true->[])),arc(s(59),1,s(63),(true->[])),arc(s(59),2,s(63),(true->[])),arc(s(60),0,s(53),(true->[])),arc(s(60),1,s(63),(true->[])),arc(s(60),2,s(63),(true->[])),arc(s(61),0,s(58),(true->[])),arc(s(61),1,s(63),(true->[])),arc(s(61),2,s(63),(true->[])),arc(s(62),0,s(61),(true->[])),arc(s(62),1,s(63),(true->[])),arc(s(62),2,s(63),(true->[])),arc(s(63),0,s(63),(true->[])),arc(s(63),1,s(63),(true->[])),arc(s(63),2,s(63),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(64)),sink(s(65)),sink(s(66)),sink(s(67)),sink(s(68)),sink(s(69)),sink(s(70)),sink(s(71)),sink(s(72)),sink(s(73)),sink(s(74)),sink(s(75)),sink(s(76)),sink(s(77))],[arc(s(1),0,s(59),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(21),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(9),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(26),(true->[])),arc(s(18),2,s(26),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(26),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(21),0,s(25),(true->[])),arc(s(21),1,s(26),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(14),(true->[])),arc(s(22),1,s(31),(true->[])),arc(s(22),2,s(31),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(31),(true->[])),arc(s(23),2,s(31),(true->[])),arc(s(24),0,s(29),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(28),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(31),(true->[])),arc(s(25),2,s(31),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(31),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(19),(true->[])),arc(s(27),1,s(36),(true->[])),arc(s(27),2,s(36),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(36),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(36),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(36),(true->[])),arc(s(30),2,s(36),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(36),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(24),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(41),(true->[])),arc(s(33),0,s(37),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(41),(true->[])),arc(s(34),0,s(39),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(41),(true->[])),arc(s(35),2,s(41),(true->[])),arc(s(36),0,s(40),(true->[])),arc(s(36),1,s(41),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(29),(true->[])),arc(s(37),1,s(46),(true->[])),arc(s(37),2,s(46),(true->[])),arc(s(38),0,s(42),(true->[])),arc(s(38),1,s(46),(true->[])),arc(s(38),2,s(46),(true->[])),arc(s(39),0,s(44),(true->[])),arc(s(39),1,s(46),(true->[])),arc(s(39),2,s(43),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(46),(true->[])),arc(s(40),2,s(46),(true->[])),arc(s(41),0,s(45),(true->[])),arc(s(41),1,s(46),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),0,s(34),(true->[])),arc(s(42),1,s(51),(true->[])),arc(s(42),2,s(51),(true->[])),arc(s(43),0,s(47),(true->[])),arc(s(43),1,s(51),(true->[])),arc(s(43),2,s(51),(true->[])),arc(s(44),0,s(49),(true->[])),arc(s(44),1,s(51),(true->[])),arc(s(44),2,s(48),(true->[])),arc(s(45),0,s(49),(true->[])),arc(s(45),1,s(51),(true->[])),arc(s(45),2,s(51),(true->[])),arc(s(46),0,s(50),(true->[])),arc(s(46),1,s(51),(true->[])),arc(s(46),2,s(51),(true->[])),arc(s(47),0,s(39),(true->[])),arc(s(47),1,s(56),(true->[])),arc(s(47),2,s(56),(true->[])),arc(s(48),0,s(52),(true->[])),arc(s(48),1,s(56),(true->[])),arc(s(48),2,s(56),(true->[])),arc(s(49),0,s(54),(true->[])),arc(s(49),1,s(56),(true->[])),arc(s(49),2,s(53),(true->[])),arc(s(50),0,s(54),(true->[])),arc(s(50),1,s(56),(true->[])),arc(s(50),2,s(56),(true->[])),arc(s(51),0,s(55),(true->[])),arc(s(51),1,s(56),(true->[])),arc(s(51),2,s(56),(true->[])),arc(s(52),0,s(44),(true->[])),arc(s(52),1,s(62),(true->[])),arc(s(52),2,s(62),(true->[])),arc(s(53),0,s(57),(true->[])),arc(s(53),1,s(62),(true->[])),arc(s(53),2,s(62),(true->[])),arc(s(54),0,s(61),(true->[])),arc(s(54),1,s(62),(true->[])),arc(s(54),2,s(60),(true->[])),arc(s(55),0,s(61),(true->[])),arc(s(55),1,s(62),(true->[])),arc(s(55),2,s(62),(true->[])),arc(s(56),0,s(63),(true->[])),arc(s(56),1,s(62),(true->[])),arc(s(56),2,s(62),(true->[])),arc(s(57),0,s(49),(true->[])),arc(s(57),1,s(72),(true->[])),arc(s(57),2,s(72),(true->[])),arc(s(58),0,s(76),(true->[])),arc(s(59),0,s(77),(true->[])),arc(s(60),0,s(66),(true->[])),arc(s(60),1,s(72),(true->[])),arc(s(60),2,s(72),(true->[])),arc(s(61),0,s(74),(true->[])),arc(s(61),1,s(72),(true->[])),arc(s(61),2,s(70),(true->[])),arc(s(62),0,s(73),(true->[])),arc(s(62),1,s(72),(true->[])),arc(s(62),2,s(72),(true->[])),arc(s(63),0,s(74),(true->[])),arc(s(63),1,s(72),(true->[])),arc(s(63),2,s(72),(true->[])),arc(s(65),0,s(58),(true->[])),arc(s(66),0,s(54),(true->[])),arc(s(66),1,s(69),(true->[])),arc(s(66),2,s(69),(true->[])),arc(s(67),0,s(61),(true->[])),arc(s(67),1,s(64),(true->[])),arc(s(67),2,s(64),(true->[])),arc(s(68),0,s(74),(true->[])),arc(s(69),0,s(64),(true->[])),arc(s(69),1,s(64),(true->[])),arc(s(69),2,s(64),(true->[])),arc(s(70),0,s(67),(true->[])),arc(s(70),1,s(69),(true->[])),arc(s(70),2,s(69),(true->[])),arc(s(71),0,s(68),(true->[])),arc(s(71),1,s(64),(true->[])),arc(s(71),2,s(64),(true->[])),arc(s(72),0,s(75),(true->[])),arc(s(72),1,s(69),(true->[])),arc(s(72),2,s(69),(true->[])),arc(s(73),0,s(76),(true->[])),arc(s(73),1,s(69),(true->[])),arc(s(73),2,s(69),(true->[])),arc(s(74),0,s(76),(true->[])),arc(s(74),1,s(69),(true->[])),arc(s(74),2,s(71),(true->[])),arc(s(75),0,s(77),(true->[])),arc(s(75),1,s(64),(true->[])),arc(s(75),2,s(64),(true->[])),arc(s(76),0,s(77),(true->[])),arc(s(76),1,s(64),(true->[])),arc(s(76),2,s(65),(true->[])),arc(s(77),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_gt_4, kernel([source(s(1)),sink(s(26))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(5),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(10),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(15),(true->[])),arc(s(21),2,s(15),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(20),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(20),(true->[])),arc(s(24),2,s(20),(true->[])),arc(s(25),0,s(26),(true->[])),arc(s(25),1,s(20),(true->[])),arc(s(25),2,s(20),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_lt_up_minus_4, kernel([source(s(1)),sink(s(75)),sink(s(76)),sink(s(77)),sink(s(78))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(13),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(30),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(28),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(28),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(30),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(18),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(35),(true->[])),arc(s(27),0,s(31),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(23),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(40),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(40),(true->[])),arc(s(33),0,s(38),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(40),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(40),(true->[])),arc(s(36),0,s(28),(true->[])),arc(s(36),1,s(45),(true->[])),arc(s(36),2,s(45),(true->[])),arc(s(37),0,s(41),(true->[])),arc(s(37),1,s(45),(true->[])),arc(s(37),2,s(45),(true->[])),arc(s(38),0,s(43),(true->[])),arc(s(38),1,s(45),(true->[])),arc(s(38),2,s(42),(true->[])),arc(s(39),0,s(43),(true->[])),arc(s(39),1,s(45),(true->[])),arc(s(39),2,s(45),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(45),(true->[])),arc(s(40),2,s(45),(true->[])),arc(s(41),0,s(33),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(50),(true->[])),arc(s(42),0,s(46),(true->[])),arc(s(42),1,s(50),(true->[])),arc(s(42),2,s(50),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(47),(true->[])),arc(s(44),0,s(48),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(50),(true->[])),arc(s(45),0,s(49),(true->[])),arc(s(45),1,s(50),(true->[])),arc(s(45),2,s(50),(true->[])),arc(s(46),0,s(38),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(55),(true->[])),arc(s(47),0,s(51),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(55),(true->[])),arc(s(48),0,s(53),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(53),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(55),(true->[])),arc(s(50),0,s(54),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(55),(true->[])),arc(s(51),0,s(43),(true->[])),arc(s(51),1,s(60),(true->[])),arc(s(51),2,s(60),(true->[])),arc(s(52),0,s(56),(true->[])),arc(s(52),1,s(60),(true->[])),arc(s(52),2,s(60),(true->[])),arc(s(53),0,s(58),(true->[])),arc(s(53),1,s(60),(true->[])),arc(s(53),2,s(57),(true->[])),arc(s(54),0,s(58),(true->[])),arc(s(54),1,s(60),(true->[])),arc(s(54),2,s(60),(true->[])),arc(s(55),0,s(59),(true->[])),arc(s(55),1,s(60),(true->[])),arc(s(55),2,s(60),(true->[])),arc(s(56),0,s(48),(true->[])),arc(s(56),1,s(65),(true->[])),arc(s(56),2,s(65),(true->[])),arc(s(57),0,s(61),(true->[])),arc(s(57),1,s(65),(true->[])),arc(s(57),2,s(65),(true->[])),arc(s(58),0,s(63),(true->[])),arc(s(58),1,s(65),(true->[])),arc(s(58),2,s(62),(true->[])),arc(s(59),0,s(63),(true->[])),arc(s(59),1,s(65),(true->[])),arc(s(59),2,s(65),(true->[])),arc(s(60),0,s(64),(true->[])),arc(s(60),1,s(65),(true->[])),arc(s(60),2,s(65),(true->[])),arc(s(61),0,s(53),(true->[])),arc(s(61),1,s(70),(true->[])),arc(s(61),2,s(70),(true->[])),arc(s(62),0,s(66),(true->[])),arc(s(62),1,s(70),(true->[])),arc(s(62),2,s(70),(true->[])),arc(s(63),0,s(68),(true->[])),arc(s(63),1,s(70),(true->[])),arc(s(63),2,s(67),(true->[])),arc(s(64),0,s(68),(true->[])),arc(s(64),1,s(70),(true->[])),arc(s(64),2,s(70),(true->[])),arc(s(65),0,s(69),(true->[])),arc(s(65),1,s(70),(true->[])),arc(s(65),2,s(70),(true->[])),arc(s(66),0,s(58),(true->[])),arc(s(66),1,s(74),(true->[])),arc(s(66),2,s(74),(true->[])),arc(s(67),0,s(71),(true->[])),arc(s(67),1,s(74),(true->[])),arc(s(67),2,s(74),(true->[])),arc(s(68),0,s(73),(true->[])),arc(s(68),1,s(74),(true->[])),arc(s(68),2,s(72),(true->[])),arc(s(69),0,s(73),(true->[])),arc(s(69),1,s(74),(true->[])),arc(s(69),2,s(74),(true->[])),arc(s(70),0,s(74),(true->[])),arc(s(70),1,s(74),(true->[])),arc(s(70),2,s(74),(true->[])),arc(s(71),0,s(63),(true->[])),arc(s(71),1,s(78),(true->[])),arc(s(71),2,s(78),(true->[])),arc(s(72),0,s(75),(true->[])),arc(s(72),1,s(78),(true->[])),arc(s(72),2,s(78),(true->[])),arc(s(73),0,s(78),(true->[])),arc(s(73),1,s(78),(true->[])),arc(s(73),2,s(77),(true->[])),arc(s(74),0,s(78),(true->[])),arc(s(74),1,s(78),(true->[])),arc(s(74),2,s(78),(true->[])),arc(s(75),0,s(68),(true->[])),arc(s(75),1,s(78),(true->[])),arc(s(75),2,s(78),(true->[])),arc(s(76),0,s(73),(true->[])),arc(s(76),1,s(78),(true->[])),arc(s(76),2,s(78),(true->[])),arc(s(77),0,s(76),(true->[])),arc(s(77),1,s(78),(true->[])),arc(s(77),2,s(78),(true->[])),arc(s(78),0,s(78),(true->[])),arc(s(78),1,s(78),(true->[])),arc(s(78),2,s(78),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(79)),sink(s(80)),sink(s(81)),sink(s(82)),sink(s(83)),sink(s(84)),sink(s(85)),sink(s(86)),sink(s(87)),sink(s(88)),sink(s(89)),sink(s(90)),sink(s(91)),sink(s(92))],[arc(s(1),0,s(74),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(21),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(9),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(26),(true->[])),arc(s(18),2,s(26),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(26),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(21),0,s(25),(true->[])),arc(s(21),1,s(26),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(14),(true->[])),arc(s(22),1,s(31),(true->[])),arc(s(22),2,s(31),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(31),(true->[])),arc(s(23),2,s(31),(true->[])),arc(s(24),0,s(29),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(28),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(31),(true->[])),arc(s(25),2,s(31),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(31),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(19),(true->[])),arc(s(27),1,s(36),(true->[])),arc(s(27),2,s(36),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(36),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(36),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(36),(true->[])),arc(s(30),2,s(36),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(36),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(24),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(41),(true->[])),arc(s(33),0,s(37),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(41),(true->[])),arc(s(34),0,s(39),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(41),(true->[])),arc(s(35),2,s(41),(true->[])),arc(s(36),0,s(40),(true->[])),arc(s(36),1,s(41),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(29),(true->[])),arc(s(37),1,s(46),(true->[])),arc(s(37),2,s(46),(true->[])),arc(s(38),0,s(42),(true->[])),arc(s(38),1,s(46),(true->[])),arc(s(38),2,s(46),(true->[])),arc(s(39),0,s(44),(true->[])),arc(s(39),1,s(46),(true->[])),arc(s(39),2,s(43),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(46),(true->[])),arc(s(40),2,s(46),(true->[])),arc(s(41),0,s(45),(true->[])),arc(s(41),1,s(46),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),0,s(34),(true->[])),arc(s(42),1,s(51),(true->[])),arc(s(42),2,s(51),(true->[])),arc(s(43),0,s(47),(true->[])),arc(s(43),1,s(51),(true->[])),arc(s(43),2,s(51),(true->[])),arc(s(44),0,s(49),(true->[])),arc(s(44),1,s(51),(true->[])),arc(s(44),2,s(48),(true->[])),arc(s(45),0,s(49),(true->[])),arc(s(45),1,s(51),(true->[])),arc(s(45),2,s(51),(true->[])),arc(s(46),0,s(50),(true->[])),arc(s(46),1,s(51),(true->[])),arc(s(46),2,s(51),(true->[])),arc(s(47),0,s(39),(true->[])),arc(s(47),1,s(56),(true->[])),arc(s(47),2,s(56),(true->[])),arc(s(48),0,s(52),(true->[])),arc(s(48),1,s(56),(true->[])),arc(s(48),2,s(56),(true->[])),arc(s(49),0,s(54),(true->[])),arc(s(49),1,s(56),(true->[])),arc(s(49),2,s(53),(true->[])),arc(s(50),0,s(54),(true->[])),arc(s(50),1,s(56),(true->[])),arc(s(50),2,s(56),(true->[])),arc(s(51),0,s(55),(true->[])),arc(s(51),1,s(56),(true->[])),arc(s(51),2,s(56),(true->[])),arc(s(52),0,s(44),(true->[])),arc(s(52),1,s(61),(true->[])),arc(s(52),2,s(61),(true->[])),arc(s(53),0,s(57),(true->[])),arc(s(53),1,s(61),(true->[])),arc(s(53),2,s(61),(true->[])),arc(s(54),0,s(59),(true->[])),arc(s(54),1,s(61),(true->[])),arc(s(54),2,s(58),(true->[])),arc(s(55),0,s(59),(true->[])),arc(s(55),1,s(61),(true->[])),arc(s(55),2,s(61),(true->[])),arc(s(56),0,s(60),(true->[])),arc(s(56),1,s(61),(true->[])),arc(s(56),2,s(61),(true->[])),arc(s(57),0,s(49),(true->[])),arc(s(57),1,s(66),(true->[])),arc(s(57),2,s(66),(true->[])),arc(s(58),0,s(62),(true->[])),arc(s(58),1,s(66),(true->[])),arc(s(58),2,s(66),(true->[])),arc(s(59),0,s(64),(true->[])),arc(s(59),1,s(66),(true->[])),arc(s(59),2,s(63),(true->[])),arc(s(60),0,s(64),(true->[])),arc(s(60),1,s(66),(true->[])),arc(s(60),2,s(66),(true->[])),arc(s(61),0,s(65),(true->[])),arc(s(61),1,s(66),(true->[])),arc(s(61),2,s(66),(true->[])),arc(s(62),0,s(54),(true->[])),arc(s(62),1,s(71),(true->[])),arc(s(62),2,s(71),(true->[])),arc(s(63),0,s(67),(true->[])),arc(s(63),1,s(71),(true->[])),arc(s(63),2,s(71),(true->[])),arc(s(64),0,s(69),(true->[])),arc(s(64),1,s(71),(true->[])),arc(s(64),2,s(68),(true->[])),arc(s(65),0,s(69),(true->[])),arc(s(65),1,s(71),(true->[])),arc(s(65),2,s(71),(true->[])),arc(s(66),0,s(70),(true->[])),arc(s(66),1,s(71),(true->[])),arc(s(66),2,s(71),(true->[])),arc(s(67),0,s(59),(true->[])),arc(s(67),1,s(77),(true->[])),arc(s(67),2,s(77),(true->[])),arc(s(68),0,s(72),(true->[])),arc(s(68),1,s(77),(true->[])),arc(s(68),2,s(77),(true->[])),arc(s(69),0,s(76),(true->[])),arc(s(69),1,s(77),(true->[])),arc(s(69),2,s(75),(true->[])),arc(s(70),0,s(76),(true->[])),arc(s(70),1,s(77),(true->[])),arc(s(70),2,s(77),(true->[])),arc(s(71),0,s(78),(true->[])),arc(s(71),1,s(77),(true->[])),arc(s(71),2,s(77),(true->[])),arc(s(72),0,s(64),(true->[])),arc(s(72),1,s(87),(true->[])),arc(s(72),2,s(87),(true->[])),arc(s(73),0,s(91),(true->[])),arc(s(74),0,s(92),(true->[])),arc(s(75),0,s(81),(true->[])),arc(s(75),1,s(87),(true->[])),arc(s(75),2,s(87),(true->[])),arc(s(76),0,s(89),(true->[])),arc(s(76),1,s(87),(true->[])),arc(s(76),2,s(85),(true->[])),arc(s(77),0,s(88),(true->[])),arc(s(77),1,s(87),(true->[])),arc(s(77),2,s(87),(true->[])),arc(s(78),0,s(89),(true->[])),arc(s(78),1,s(87),(true->[])),arc(s(78),2,s(87),(true->[])),arc(s(80),0,s(73),(true->[])),arc(s(81),0,s(69),(true->[])),arc(s(81),1,s(84),(true->[])),arc(s(81),2,s(84),(true->[])),arc(s(82),0,s(76),(true->[])),arc(s(82),1,s(79),(true->[])),arc(s(82),2,s(79),(true->[])),arc(s(83),0,s(89),(true->[])),arc(s(84),0,s(79),(true->[])),arc(s(84),1,s(79),(true->[])),arc(s(84),2,s(79),(true->[])),arc(s(85),0,s(82),(true->[])),arc(s(85),1,s(84),(true->[])),arc(s(85),2,s(84),(true->[])),arc(s(86),0,s(83),(true->[])),arc(s(86),1,s(79),(true->[])),arc(s(86),2,s(79),(true->[])),arc(s(87),0,s(90),(true->[])),arc(s(87),1,s(84),(true->[])),arc(s(87),2,s(84),(true->[])),arc(s(88),0,s(91),(true->[])),arc(s(88),1,s(84),(true->[])),arc(s(88),2,s(84),(true->[])),arc(s(89),0,s(91),(true->[])),arc(s(89),1,s(84),(true->[])),arc(s(89),2,s(86),(true->[])),arc(s(90),0,s(92),(true->[])),arc(s(90),1,s(79),(true->[])),arc(s(90),2,s(79),(true->[])),arc(s(91),0,s(92),(true->[])),arc(s(91),1,s(79),(true->[])),arc(s(91),2,s(80),(true->[])),arc(s(92),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_gt_5, kernel([source(s(1)),sink(s(31))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(5),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(10),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(10),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(15),(true->[])),arc(s(21),2,s(15),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(20),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(20),(true->[])),arc(s(24),2,s(20),(true->[])),arc(s(25),0,s(27),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[])),arc(s(26),0,s(28),(true->[])),arc(s(26),1,s(20),(true->[])),arc(s(26),2,s(20),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(25),(true->[])),arc(s(27),2,s(25),(true->[])),arc(s(28),0,s(28),(true->[])),arc(s(28),1,s(25),(true->[])),arc(s(28),2,s(29),(true->[])),arc(s(29),0,s(30),(true->[])),arc(s(29),1,s(25),(true->[])),arc(s(29),2,s(25),(true->[])),arc(s(30),0,s(31),(true->[])),arc(s(30),1,s(25),(true->[])),arc(s(30),2,s(25),(true->[])),arc(s(31),0,s(31),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(31),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_lt_up_minus_5, kernel([source(s(1)),sink(s(90)),sink(s(91)),sink(s(92)),sink(s(93))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(13),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(30),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(28),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(28),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(30),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(18),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(35),(true->[])),arc(s(27),0,s(31),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(23),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(40),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(40),(true->[])),arc(s(33),0,s(38),(true->[])),arc(s(33),1,s(40),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(40),(true->[])),arc(s(34),2,s(40),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(40),(true->[])),arc(s(36),0,s(28),(true->[])),arc(s(36),1,s(45),(true->[])),arc(s(36),2,s(45),(true->[])),arc(s(37),0,s(41),(true->[])),arc(s(37),1,s(45),(true->[])),arc(s(37),2,s(45),(true->[])),arc(s(38),0,s(43),(true->[])),arc(s(38),1,s(45),(true->[])),arc(s(38),2,s(42),(true->[])),arc(s(39),0,s(43),(true->[])),arc(s(39),1,s(45),(true->[])),arc(s(39),2,s(45),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(45),(true->[])),arc(s(40),2,s(45),(true->[])),arc(s(41),0,s(33),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(50),(true->[])),arc(s(42),0,s(46),(true->[])),arc(s(42),1,s(50),(true->[])),arc(s(42),2,s(50),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(47),(true->[])),arc(s(44),0,s(48),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(50),(true->[])),arc(s(45),0,s(49),(true->[])),arc(s(45),1,s(50),(true->[])),arc(s(45),2,s(50),(true->[])),arc(s(46),0,s(38),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(55),(true->[])),arc(s(47),0,s(51),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(55),(true->[])),arc(s(48),0,s(53),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(53),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(55),(true->[])),arc(s(50),0,s(54),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(55),(true->[])),arc(s(51),0,s(43),(true->[])),arc(s(51),1,s(60),(true->[])),arc(s(51),2,s(60),(true->[])),arc(s(52),0,s(56),(true->[])),arc(s(52),1,s(60),(true->[])),arc(s(52),2,s(60),(true->[])),arc(s(53),0,s(58),(true->[])),arc(s(53),1,s(60),(true->[])),arc(s(53),2,s(57),(true->[])),arc(s(54),0,s(58),(true->[])),arc(s(54),1,s(60),(true->[])),arc(s(54),2,s(60),(true->[])),arc(s(55),0,s(59),(true->[])),arc(s(55),1,s(60),(true->[])),arc(s(55),2,s(60),(true->[])),arc(s(56),0,s(48),(true->[])),arc(s(56),1,s(65),(true->[])),arc(s(56),2,s(65),(true->[])),arc(s(57),0,s(61),(true->[])),arc(s(57),1,s(65),(true->[])),arc(s(57),2,s(65),(true->[])),arc(s(58),0,s(63),(true->[])),arc(s(58),1,s(65),(true->[])),arc(s(58),2,s(62),(true->[])),arc(s(59),0,s(63),(true->[])),arc(s(59),1,s(65),(true->[])),arc(s(59),2,s(65),(true->[])),arc(s(60),0,s(64),(true->[])),arc(s(60),1,s(65),(true->[])),arc(s(60),2,s(65),(true->[])),arc(s(61),0,s(53),(true->[])),arc(s(61),1,s(70),(true->[])),arc(s(61),2,s(70),(true->[])),arc(s(62),0,s(66),(true->[])),arc(s(62),1,s(70),(true->[])),arc(s(62),2,s(70),(true->[])),arc(s(63),0,s(68),(true->[])),arc(s(63),1,s(70),(true->[])),arc(s(63),2,s(67),(true->[])),arc(s(64),0,s(68),(true->[])),arc(s(64),1,s(70),(true->[])),arc(s(64),2,s(70),(true->[])),arc(s(65),0,s(69),(true->[])),arc(s(65),1,s(70),(true->[])),arc(s(65),2,s(70),(true->[])),arc(s(66),0,s(58),(true->[])),arc(s(66),1,s(75),(true->[])),arc(s(66),2,s(75),(true->[])),arc(s(67),0,s(71),(true->[])),arc(s(67),1,s(75),(true->[])),arc(s(67),2,s(75),(true->[])),arc(s(68),0,s(73),(true->[])),arc(s(68),1,s(75),(true->[])),arc(s(68),2,s(72),(true->[])),arc(s(69),0,s(73),(true->[])),arc(s(69),1,s(75),(true->[])),arc(s(69),2,s(75),(true->[])),arc(s(70),0,s(74),(true->[])),arc(s(70),1,s(75),(true->[])),arc(s(70),2,s(75),(true->[])),arc(s(71),0,s(63),(true->[])),arc(s(71),1,s(80),(true->[])),arc(s(71),2,s(80),(true->[])),arc(s(72),0,s(76),(true->[])),arc(s(72),1,s(80),(true->[])),arc(s(72),2,s(80),(true->[])),arc(s(73),0,s(78),(true->[])),arc(s(73),1,s(80),(true->[])),arc(s(73),2,s(77),(true->[])),arc(s(74),0,s(78),(true->[])),arc(s(74),1,s(80),(true->[])),arc(s(74),2,s(80),(true->[])),arc(s(75),0,s(79),(true->[])),arc(s(75),1,s(80),(true->[])),arc(s(75),2,s(80),(true->[])),arc(s(76),0,s(68),(true->[])),arc(s(76),1,s(85),(true->[])),arc(s(76),2,s(85),(true->[])),arc(s(77),0,s(81),(true->[])),arc(s(77),1,s(85),(true->[])),arc(s(77),2,s(85),(true->[])),arc(s(78),0,s(83),(true->[])),arc(s(78),1,s(85),(true->[])),arc(s(78),2,s(82),(true->[])),arc(s(79),0,s(83),(true->[])),arc(s(79),1,s(85),(true->[])),arc(s(79),2,s(85),(true->[])),arc(s(80),0,s(84),(true->[])),arc(s(80),1,s(85),(true->[])),arc(s(80),2,s(85),(true->[])),arc(s(81),0,s(73),(true->[])),arc(s(81),1,s(89),(true->[])),arc(s(81),2,s(89),(true->[])),arc(s(82),0,s(86),(true->[])),arc(s(82),1,s(89),(true->[])),arc(s(82),2,s(89),(true->[])),arc(s(83),0,s(88),(true->[])),arc(s(83),1,s(89),(true->[])),arc(s(83),2,s(87),(true->[])),arc(s(84),0,s(88),(true->[])),arc(s(84),1,s(89),(true->[])),arc(s(84),2,s(89),(true->[])),arc(s(85),0,s(89),(true->[])),arc(s(85),1,s(89),(true->[])),arc(s(85),2,s(89),(true->[])),arc(s(86),0,s(78),(true->[])),arc(s(86),1,s(93),(true->[])),arc(s(86),2,s(93),(true->[])),arc(s(87),0,s(90),(true->[])),arc(s(87),1,s(93),(true->[])),arc(s(87),2,s(93),(true->[])),arc(s(88),0,s(93),(true->[])),arc(s(88),1,s(93),(true->[])),arc(s(88),2,s(92),(true->[])),arc(s(89),0,s(93),(true->[])),arc(s(89),1,s(93),(true->[])),arc(s(89),2,s(93),(true->[])),arc(s(90),0,s(83),(true->[])),arc(s(90),1,s(93),(true->[])),arc(s(90),2,s(93),(true->[])),arc(s(91),0,s(88),(true->[])),arc(s(91),1,s(93),(true->[])),arc(s(91),2,s(93),(true->[])),arc(s(92),0,s(91),(true->[])),arc(s(92),1,s(93),(true->[])),arc(s(92),2,s(93),(true->[])),arc(s(93),0,s(93),(true->[])),arc(s(93),1,s(93),(true->[])),arc(s(93),2,s(93),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(6)),sink(s(16)*s(6)),sink(s(17)*s(6)),sink(s(18)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(5),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(11)*s(5),0,s(4)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(1),(true->[])),arc(s(11)*s(5),2,s(18)*s(1),(true->[])),arc(s(14)*s(1),0,s(18)*s(2),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(1),(true->[])),arc(s(12)*s(4),0,s(15)*s(5),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(18)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(18)*s(1),0,s(18)*s(2),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(1),(true->[])),arc(s(18)*s(2),0,s(18)*s(3),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(5),0,s(8)*s(6),(true->[])),arc(s(15)*s(5),1,s(18)*s(1),(true->[])),arc(s(15)*s(5),2,s(18)*s(1),(true->[])),arc(s(17)*s(4),0,s(16)*s(5),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(18)*s(1),(true->[])),arc(s(18)*s(3),0,s(18)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(4),(true->[])),arc(s(7)*s(6),0,s(11)*s(6),(true->[])),arc(s(7)*s(6),1,s(14)*s(6),(true->[])),arc(s(7)*s(6),2,s(14)*s(6),(true->[])),arc(s(8)*s(6),0,s(13)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(13)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(1),(true->[])),arc(s(16)*s(5),2,s(18)*s(1),(true->[])),arc(s(18)*s(4),0,s(18)*s(5),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(14)*s(6),0,s(18)*s(6),(true->[])),arc(s(14)*s(6),1,s(18)*s(6),(true->[])),arc(s(14)*s(6),2,s(18)*s(6),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(18)*s(6),(true->[])),arc(s(12)*s(6),2,s(18)*s(6),(true->[])),arc(s(13)*s(6),0,s(18)*s(6),(true->[])),arc(s(13)*s(6),1,s(18)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(18)*s(6),(true->[])),arc(s(18)*s(5),1,s(18)*s(1),(true->[])),arc(s(18)*s(5),2,s(18)*s(1),(true->[])),arc(s(18)*s(6),0,s(18)*s(6),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(18)*s(6),(true->[])),arc(s(15)*s(6),0,s(8)*s(6),(true->[])),arc(s(15)*s(6),1,s(18)*s(6),(true->[])),arc(s(15)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(16)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(6),(true->[])),arc(s(16)*s(6),0,s(13)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(11)),sink(s(16)*s(11)),sink(s(17)*s(11)),sink(s(18)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(18)*s(1),(true->[])),arc(s(14)*s(1),0,s(18)*s(2),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(1),(true->[])),arc(s(12)*s(4),0,s(15)*s(6),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(18)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(18)*s(1),0,s(18)*s(2),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(1),(true->[])),arc(s(18)*s(2),0,s(18)*s(3),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(6),0,s(8)*s(8),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(18)*s(1),(true->[])),arc(s(17)*s(4),0,s(16)*s(6),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(18)*s(1),(true->[])),arc(s(18)*s(3),0,s(18)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(10),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(14)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(6),0,s(13)*s(8),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(18)*s(1),(true->[])),arc(s(18)*s(4),0,s(18)*s(6),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(1),(true->[])),arc(s(11)*s(10),0,s(4)*s(11),(true->[])),arc(s(11)*s(10),1,s(18)*s(5),(true->[])),arc(s(11)*s(10),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(7),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(18)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(5),(true->[])),arc(s(18)*s(6),0,s(18)*s(8),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(1),(true->[])),arc(s(4)*s(11),0,s(8)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(7)*s(11),(true->[])),arc(s(18)*s(5),0,s(18)*s(7),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(5),(true->[])),arc(s(18)*s(7),0,s(18)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(5),(true->[])),arc(s(15)*s(10),0,s(8)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(5),(true->[])),arc(s(15)*s(10),2,s(18)*s(5),(true->[])),arc(s(17)*s(9),0,s(16)*s(10),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(18)*s(5),(true->[])),arc(s(18)*s(8),0,s(18)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(9),(true->[])),arc(s(7)*s(11),0,s(11)*s(11),(true->[])),arc(s(7)*s(11),1,s(14)*s(11),(true->[])),arc(s(7)*s(11),2,s(14)*s(11),(true->[])),arc(s(8)*s(11),0,s(13)*s(11),(true->[])),arc(s(8)*s(11),1,s(14)*s(11),(true->[])),arc(s(8)*s(11),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(14)*s(11),(true->[])),arc(s(10)*s(11),1,s(14)*s(11),(true->[])),arc(s(10)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(13)*s(11),(true->[])),arc(s(16)*s(10),1,s(18)*s(5),(true->[])),arc(s(16)*s(10),2,s(18)*s(5),(true->[])),arc(s(18)*s(9),0,s(18)*s(10),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(5),(true->[])),arc(s(11)*s(11),0,s(4)*s(11),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(18)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(11),(true->[])),arc(s(14)*s(11),1,s(18)*s(11),(true->[])),arc(s(14)*s(11),2,s(18)*s(11),(true->[])),arc(s(12)*s(11),0,s(15)*s(11),(true->[])),arc(s(12)*s(11),1,s(18)*s(11),(true->[])),arc(s(12)*s(11),2,s(18)*s(11),(true->[])),arc(s(13)*s(11),0,s(18)*s(11),(true->[])),arc(s(13)*s(11),1,s(18)*s(11),(true->[])),arc(s(13)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(18)*s(11),(true->[])),arc(s(18)*s(10),1,s(18)*s(5),(true->[])),arc(s(18)*s(10),2,s(18)*s(5),(true->[])),arc(s(18)*s(11),0,s(18)*s(11),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(18)*s(11),(true->[])),arc(s(15)*s(11),0,s(8)*s(11),(true->[])),arc(s(15)*s(11),1,s(18)*s(11),(true->[])),arc(s(15)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(16)*s(11),(true->[])),arc(s(17)*s(11),1,s(18)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(11),(true->[])),arc(s(16)*s(11),0,s(13)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(16)),sink(s(16)*s(16)),sink(s(17)*s(16)),sink(s(18)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(18)*s(1),(true->[])),arc(s(14)*s(1),0,s(18)*s(2),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(1),(true->[])),arc(s(12)*s(4),0,s(15)*s(6),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(18)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(18)*s(1),0,s(18)*s(2),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(1),(true->[])),arc(s(18)*s(2),0,s(18)*s(3),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(6),0,s(8)*s(8),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(18)*s(1),(true->[])),arc(s(17)*s(4),0,s(16)*s(6),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(18)*s(1),(true->[])),arc(s(18)*s(3),0,s(18)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(14)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(6),0,s(13)*s(8),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(18)*s(1),(true->[])),arc(s(18)*s(4),0,s(18)*s(6),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(18)*s(5),(true->[])),arc(s(11)*s(11),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(7),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(12)*s(9),0,s(15)*s(11),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(18)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(5),(true->[])),arc(s(18)*s(6),0,s(18)*s(8),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(18)*s(5),0,s(18)*s(7),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(5),(true->[])),arc(s(18)*s(7),0,s(18)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(5),(true->[])),arc(s(15)*s(11),0,s(8)*s(13),(true->[])),arc(s(15)*s(11),1,s(18)*s(5),(true->[])),arc(s(15)*s(11),2,s(18)*s(5),(true->[])),arc(s(17)*s(9),0,s(16)*s(11),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(18)*s(5),(true->[])),arc(s(18)*s(8),0,s(18)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(9),(true->[])),arc(s(7)*s(14),0,s(11)*s(15),(true->[])),arc(s(7)*s(14),1,s(14)*s(10),(true->[])),arc(s(7)*s(14),2,s(14)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(14)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(11),0,s(13)*s(13),(true->[])),arc(s(16)*s(11),1,s(18)*s(5),(true->[])),arc(s(16)*s(11),2,s(18)*s(5),(true->[])),arc(s(18)*s(9),0,s(18)*s(11),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(5),(true->[])),arc(s(11)*s(15),0,s(4)*s(16),(true->[])),arc(s(11)*s(15),1,s(18)*s(10),(true->[])),arc(s(11)*s(15),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(12),(true->[])),arc(s(14)*s(10),1,s(18)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(12)*s(14),0,s(15)*s(15),(true->[])),arc(s(12)*s(14),1,s(18)*s(10),(true->[])),arc(s(12)*s(14),2,s(18)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(18)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(18)*s(10),(true->[])),arc(s(14)*s(12),2,s(18)*s(10),(true->[])),arc(s(18)*s(11),0,s(18)*s(13),(true->[])),arc(s(18)*s(11),1,s(18)*s(5),(true->[])),arc(s(18)*s(11),2,s(18)*s(5),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(10)*s(16),(true->[])),arc(s(4)*s(16),2,s(7)*s(16),(true->[])),arc(s(18)*s(10),0,s(18)*s(12),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(10),(true->[])),arc(s(18)*s(12),0,s(18)*s(13),(true->[])),arc(s(18)*s(12),1,s(18)*s(10),(true->[])),arc(s(18)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(15),0,s(8)*s(16),(true->[])),arc(s(15)*s(15),1,s(18)*s(10),(true->[])),arc(s(15)*s(15),2,s(18)*s(10),(true->[])),arc(s(17)*s(14),0,s(16)*s(15),(true->[])),arc(s(17)*s(14),1,s(18)*s(10),(true->[])),arc(s(17)*s(14),2,s(18)*s(10),(true->[])),arc(s(18)*s(13),0,s(18)*s(13),(true->[])),arc(s(18)*s(13),1,s(18)*s(10),(true->[])),arc(s(18)*s(13),2,s(18)*s(14),(true->[])),arc(s(7)*s(16),0,s(11)*s(16),(true->[])),arc(s(7)*s(16),1,s(14)*s(16),(true->[])),arc(s(7)*s(16),2,s(14)*s(16),(true->[])),arc(s(8)*s(16),0,s(13)*s(16),(true->[])),arc(s(8)*s(16),1,s(14)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(14)*s(16),(true->[])),arc(s(10)*s(16),2,s(14)*s(16),(true->[])),arc(s(16)*s(15),0,s(13)*s(16),(true->[])),arc(s(16)*s(15),1,s(18)*s(10),(true->[])),arc(s(16)*s(15),2,s(18)*s(10),(true->[])),arc(s(18)*s(14),0,s(18)*s(15),(true->[])),arc(s(18)*s(14),1,s(18)*s(10),(true->[])),arc(s(18)*s(14),2,s(18)*s(10),(true->[])),arc(s(11)*s(16),0,s(4)*s(16),(true->[])),arc(s(11)*s(16),1,s(18)*s(16),(true->[])),arc(s(11)*s(16),2,s(18)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(18)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(18)*s(16),(true->[])),arc(s(12)*s(16),2,s(18)*s(16),(true->[])),arc(s(13)*s(16),0,s(18)*s(16),(true->[])),arc(s(13)*s(16),1,s(18)*s(16),(true->[])),arc(s(13)*s(16),2,s(17)*s(16),(true->[])),arc(s(18)*s(15),0,s(18)*s(16),(true->[])),arc(s(18)*s(15),1,s(18)*s(10),(true->[])),arc(s(18)*s(15),2,s(18)*s(10),(true->[])),arc(s(18)*s(16),0,s(18)*s(16),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(8)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(17)*s(16),0,s(16)*s(16),(true->[])),arc(s(17)*s(16),1,s(18)*s(16),(true->[])),arc(s(17)*s(16),2,s(18)*s(16),(true->[])),arc(s(16)*s(16),0,s(13)*s(16),(true->[])),arc(s(16)*s(16),1,s(18)*s(16),(true->[])),arc(s(16)*s(16),2,s(18)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(21)),sink(s(16)*s(21)),sink(s(17)*s(21)),sink(s(18)*s(21))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(18)*s(1),(true->[])),arc(s(14)*s(1),0,s(18)*s(2),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(1),(true->[])),arc(s(12)*s(4),0,s(15)*s(6),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(18)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(18)*s(1),0,s(18)*s(2),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(1),(true->[])),arc(s(18)*s(2),0,s(18)*s(3),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(6),0,s(8)*s(8),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(18)*s(1),(true->[])),arc(s(17)*s(4),0,s(16)*s(6),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(18)*s(1),(true->[])),arc(s(18)*s(3),0,s(18)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(14)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(6),0,s(13)*s(8),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(18)*s(1),(true->[])),arc(s(18)*s(4),0,s(18)*s(6),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(18)*s(5),(true->[])),arc(s(11)*s(11),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(7),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(12)*s(9),0,s(15)*s(11),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(18)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(5),(true->[])),arc(s(18)*s(6),0,s(18)*s(8),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(18)*s(5),0,s(18)*s(7),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(5),(true->[])),arc(s(18)*s(7),0,s(18)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(5),(true->[])),arc(s(15)*s(11),0,s(8)*s(13),(true->[])),arc(s(15)*s(11),1,s(18)*s(5),(true->[])),arc(s(15)*s(11),2,s(18)*s(5),(true->[])),arc(s(17)*s(9),0,s(16)*s(11),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(18)*s(5),(true->[])),arc(s(18)*s(8),0,s(18)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(9),(true->[])),arc(s(7)*s(14),0,s(11)*s(16),(true->[])),arc(s(7)*s(14),1,s(14)*s(10),(true->[])),arc(s(7)*s(14),2,s(14)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(14)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(11),0,s(13)*s(13),(true->[])),arc(s(16)*s(11),1,s(18)*s(5),(true->[])),arc(s(16)*s(11),2,s(18)*s(5),(true->[])),arc(s(18)*s(9),0,s(18)*s(11),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(5),(true->[])),arc(s(11)*s(16),0,s(4)*s(18),(true->[])),arc(s(11)*s(16),1,s(18)*s(10),(true->[])),arc(s(11)*s(16),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(12),(true->[])),arc(s(14)*s(10),1,s(18)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(12)*s(14),0,s(15)*s(16),(true->[])),arc(s(12)*s(14),1,s(18)*s(10),(true->[])),arc(s(12)*s(14),2,s(18)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(18)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(18)*s(10),(true->[])),arc(s(14)*s(12),2,s(18)*s(10),(true->[])),arc(s(18)*s(11),0,s(18)*s(13),(true->[])),arc(s(18)*s(11),1,s(18)*s(5),(true->[])),arc(s(18)*s(11),2,s(18)*s(5),(true->[])),arc(s(4)*s(18),0,s(8)*s(18),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(19),(true->[])),arc(s(18)*s(10),0,s(18)*s(12),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(10),(true->[])),arc(s(18)*s(12),0,s(18)*s(13),(true->[])),arc(s(18)*s(12),1,s(18)*s(10),(true->[])),arc(s(18)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(16),0,s(8)*s(18),(true->[])),arc(s(15)*s(16),1,s(18)*s(10),(true->[])),arc(s(15)*s(16),2,s(18)*s(10),(true->[])),arc(s(17)*s(14),0,s(16)*s(16),(true->[])),arc(s(17)*s(14),1,s(18)*s(10),(true->[])),arc(s(17)*s(14),2,s(18)*s(10),(true->[])),arc(s(18)*s(13),0,s(18)*s(13),(true->[])),arc(s(18)*s(13),1,s(18)*s(10),(true->[])),arc(s(18)*s(13),2,s(18)*s(14),(true->[])),arc(s(7)*s(19),0,s(11)*s(20),(true->[])),arc(s(7)*s(19),1,s(14)*s(15),(true->[])),arc(s(7)*s(19),2,s(14)*s(15),(true->[])),arc(s(8)*s(18),0,s(13)*s(18),(true->[])),arc(s(8)*s(18),1,s(14)*s(15),(true->[])),arc(s(8)*s(18),2,s(12)*s(19),(true->[])),arc(s(10)*s(15),0,s(14)*s(17),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(16)*s(16),0,s(13)*s(18),(true->[])),arc(s(16)*s(16),1,s(18)*s(10),(true->[])),arc(s(16)*s(16),2,s(18)*s(10),(true->[])),arc(s(18)*s(14),0,s(18)*s(16),(true->[])),arc(s(18)*s(14),1,s(18)*s(10),(true->[])),arc(s(18)*s(14),2,s(18)*s(10),(true->[])),arc(s(11)*s(20),0,s(4)*s(21),(true->[])),arc(s(11)*s(20),1,s(18)*s(15),(true->[])),arc(s(11)*s(20),2,s(18)*s(15),(true->[])),arc(s(14)*s(15),0,s(18)*s(17),(true->[])),arc(s(14)*s(15),1,s(18)*s(15),(true->[])),arc(s(14)*s(15),2,s(18)*s(15),(true->[])),arc(s(12)*s(19),0,s(15)*s(20),(true->[])),arc(s(12)*s(19),1,s(18)*s(15),(true->[])),arc(s(12)*s(19),2,s(18)*s(15),(true->[])),arc(s(13)*s(18),0,s(18)*s(18),(true->[])),arc(s(13)*s(18),1,s(18)*s(15),(true->[])),arc(s(13)*s(18),2,s(17)*s(19),(true->[])),arc(s(14)*s(17),0,s(18)*s(18),(true->[])),arc(s(14)*s(17),1,s(18)*s(15),(true->[])),arc(s(14)*s(17),2,s(18)*s(15),(true->[])),arc(s(18)*s(16),0,s(18)*s(18),(true->[])),arc(s(18)*s(16),1,s(18)*s(10),(true->[])),arc(s(18)*s(16),2,s(18)*s(10),(true->[])),arc(s(4)*s(21),0,s(8)*s(21),(true->[])),arc(s(4)*s(21),1,s(10)*s(21),(true->[])),arc(s(4)*s(21),2,s(7)*s(21),(true->[])),arc(s(18)*s(15),0,s(18)*s(17),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(18)*s(15),(true->[])),arc(s(18)*s(17),0,s(18)*s(18),(true->[])),arc(s(18)*s(17),1,s(18)*s(15),(true->[])),arc(s(18)*s(17),2,s(18)*s(15),(true->[])),arc(s(15)*s(20),0,s(8)*s(21),(true->[])),arc(s(15)*s(20),1,s(18)*s(15),(true->[])),arc(s(15)*s(20),2,s(18)*s(15),(true->[])),arc(s(17)*s(19),0,s(16)*s(20),(true->[])),arc(s(17)*s(19),1,s(18)*s(15),(true->[])),arc(s(17)*s(19),2,s(18)*s(15),(true->[])),arc(s(18)*s(18),0,s(18)*s(18),(true->[])),arc(s(18)*s(18),1,s(18)*s(15),(true->[])),arc(s(18)*s(18),2,s(18)*s(19),(true->[])),arc(s(7)*s(21),0,s(11)*s(21),(true->[])),arc(s(7)*s(21),1,s(14)*s(21),(true->[])),arc(s(7)*s(21),2,s(14)*s(21),(true->[])),arc(s(8)*s(21),0,s(13)*s(21),(true->[])),arc(s(8)*s(21),1,s(14)*s(21),(true->[])),arc(s(8)*s(21),2,s(12)*s(21),(true->[])),arc(s(10)*s(21),0,s(14)*s(21),(true->[])),arc(s(10)*s(21),1,s(14)*s(21),(true->[])),arc(s(10)*s(21),2,s(14)*s(21),(true->[])),arc(s(16)*s(20),0,s(13)*s(21),(true->[])),arc(s(16)*s(20),1,s(18)*s(15),(true->[])),arc(s(16)*s(20),2,s(18)*s(15),(true->[])),arc(s(18)*s(19),0,s(18)*s(20),(true->[])),arc(s(18)*s(19),1,s(18)*s(15),(true->[])),arc(s(18)*s(19),2,s(18)*s(15),(true->[])),arc(s(11)*s(21),0,s(4)*s(21),(true->[])),arc(s(11)*s(21),1,s(18)*s(21),(true->[])),arc(s(11)*s(21),2,s(18)*s(21),(true->[])),arc(s(14)*s(21),0,s(18)*s(21),(true->[])),arc(s(14)*s(21),1,s(18)*s(21),(true->[])),arc(s(14)*s(21),2,s(18)*s(21),(true->[])),arc(s(12)*s(21),0,s(15)*s(21),(true->[])),arc(s(12)*s(21),1,s(18)*s(21),(true->[])),arc(s(12)*s(21),2,s(18)*s(21),(true->[])),arc(s(13)*s(21),0,s(18)*s(21),(true->[])),arc(s(13)*s(21),1,s(18)*s(21),(true->[])),arc(s(13)*s(21),2,s(17)*s(21),(true->[])),arc(s(18)*s(20),0,s(18)*s(21),(true->[])),arc(s(18)*s(20),1,s(18)*s(15),(true->[])),arc(s(18)*s(20),2,s(18)*s(15),(true->[])),arc(s(18)*s(21),0,s(18)*s(21),(true->[])),arc(s(18)*s(21),1,s(18)*s(21),(true->[])),arc(s(18)*s(21),2,s(18)*s(21),(true->[])),arc(s(15)*s(21),0,s(8)*s(21),(true->[])),arc(s(15)*s(21),1,s(18)*s(21),(true->[])),arc(s(15)*s(21),2,s(18)*s(21),(true->[])),arc(s(17)*s(21),0,s(16)*s(21),(true->[])),arc(s(17)*s(21),1,s(18)*s(21),(true->[])),arc(s(17)*s(21),2,s(18)*s(21),(true->[])),arc(s(16)*s(21),0,s(13)*s(21),(true->[])),arc(s(16)*s(21),1,s(18)*s(21),(true->[])),arc(s(16)*s(21),2,s(18)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(26)),sink(s(16)*s(26)),sink(s(17)*s(26)),sink(s(18)*s(26))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(18)*s(1),(true->[])),arc(s(14)*s(1),0,s(18)*s(2),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(1),(true->[])),arc(s(12)*s(4),0,s(15)*s(6),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(18)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(18)*s(1),0,s(18)*s(2),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(1),(true->[])),arc(s(18)*s(2),0,s(18)*s(3),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(6),0,s(8)*s(8),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(18)*s(1),(true->[])),arc(s(17)*s(4),0,s(16)*s(6),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(18)*s(1),(true->[])),arc(s(18)*s(3),0,s(18)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(14)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(6),0,s(13)*s(8),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(18)*s(1),(true->[])),arc(s(18)*s(4),0,s(18)*s(6),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(18)*s(5),(true->[])),arc(s(11)*s(11),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(7),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(12)*s(9),0,s(15)*s(11),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(18)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(5),(true->[])),arc(s(18)*s(6),0,s(18)*s(8),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(18)*s(5),0,s(18)*s(7),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(5),(true->[])),arc(s(18)*s(7),0,s(18)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(5),(true->[])),arc(s(15)*s(11),0,s(8)*s(13),(true->[])),arc(s(15)*s(11),1,s(18)*s(5),(true->[])),arc(s(15)*s(11),2,s(18)*s(5),(true->[])),arc(s(17)*s(9),0,s(16)*s(11),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(18)*s(5),(true->[])),arc(s(18)*s(8),0,s(18)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(9),(true->[])),arc(s(7)*s(14),0,s(11)*s(16),(true->[])),arc(s(7)*s(14),1,s(14)*s(10),(true->[])),arc(s(7)*s(14),2,s(14)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(14)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(11),0,s(13)*s(13),(true->[])),arc(s(16)*s(11),1,s(18)*s(5),(true->[])),arc(s(16)*s(11),2,s(18)*s(5),(true->[])),arc(s(18)*s(9),0,s(18)*s(11),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(5),(true->[])),arc(s(11)*s(16),0,s(4)*s(18),(true->[])),arc(s(11)*s(16),1,s(18)*s(10),(true->[])),arc(s(11)*s(16),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(12),(true->[])),arc(s(14)*s(10),1,s(18)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(12)*s(14),0,s(15)*s(16),(true->[])),arc(s(12)*s(14),1,s(18)*s(10),(true->[])),arc(s(12)*s(14),2,s(18)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(18)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(18)*s(10),(true->[])),arc(s(14)*s(12),2,s(18)*s(10),(true->[])),arc(s(18)*s(11),0,s(18)*s(13),(true->[])),arc(s(18)*s(11),1,s(18)*s(5),(true->[])),arc(s(18)*s(11),2,s(18)*s(5),(true->[])),arc(s(4)*s(18),0,s(8)*s(18),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(19),(true->[])),arc(s(18)*s(10),0,s(18)*s(12),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(10),(true->[])),arc(s(18)*s(12),0,s(18)*s(13),(true->[])),arc(s(18)*s(12),1,s(18)*s(10),(true->[])),arc(s(18)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(16),0,s(8)*s(18),(true->[])),arc(s(15)*s(16),1,s(18)*s(10),(true->[])),arc(s(15)*s(16),2,s(18)*s(10),(true->[])),arc(s(17)*s(14),0,s(16)*s(16),(true->[])),arc(s(17)*s(14),1,s(18)*s(10),(true->[])),arc(s(17)*s(14),2,s(18)*s(10),(true->[])),arc(s(18)*s(13),0,s(18)*s(13),(true->[])),arc(s(18)*s(13),1,s(18)*s(10),(true->[])),arc(s(18)*s(13),2,s(18)*s(14),(true->[])),arc(s(7)*s(19),0,s(11)*s(21),(true->[])),arc(s(7)*s(19),1,s(14)*s(15),(true->[])),arc(s(7)*s(19),2,s(14)*s(15),(true->[])),arc(s(8)*s(18),0,s(13)*s(18),(true->[])),arc(s(8)*s(18),1,s(14)*s(15),(true->[])),arc(s(8)*s(18),2,s(12)*s(19),(true->[])),arc(s(10)*s(15),0,s(14)*s(17),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(16)*s(16),0,s(13)*s(18),(true->[])),arc(s(16)*s(16),1,s(18)*s(10),(true->[])),arc(s(16)*s(16),2,s(18)*s(10),(true->[])),arc(s(18)*s(14),0,s(18)*s(16),(true->[])),arc(s(18)*s(14),1,s(18)*s(10),(true->[])),arc(s(18)*s(14),2,s(18)*s(10),(true->[])),arc(s(11)*s(21),0,s(4)*s(23),(true->[])),arc(s(11)*s(21),1,s(18)*s(15),(true->[])),arc(s(11)*s(21),2,s(18)*s(15),(true->[])),arc(s(14)*s(15),0,s(18)*s(17),(true->[])),arc(s(14)*s(15),1,s(18)*s(15),(true->[])),arc(s(14)*s(15),2,s(18)*s(15),(true->[])),arc(s(12)*s(19),0,s(15)*s(21),(true->[])),arc(s(12)*s(19),1,s(18)*s(15),(true->[])),arc(s(12)*s(19),2,s(18)*s(15),(true->[])),arc(s(13)*s(18),0,s(18)*s(18),(true->[])),arc(s(13)*s(18),1,s(18)*s(15),(true->[])),arc(s(13)*s(18),2,s(17)*s(19),(true->[])),arc(s(14)*s(17),0,s(18)*s(18),(true->[])),arc(s(14)*s(17),1,s(18)*s(15),(true->[])),arc(s(14)*s(17),2,s(18)*s(15),(true->[])),arc(s(18)*s(16),0,s(18)*s(18),(true->[])),arc(s(18)*s(16),1,s(18)*s(10),(true->[])),arc(s(18)*s(16),2,s(18)*s(10),(true->[])),arc(s(4)*s(23),0,s(8)*s(23),(true->[])),arc(s(4)*s(23),1,s(10)*s(20),(true->[])),arc(s(4)*s(23),2,s(7)*s(24),(true->[])),arc(s(18)*s(15),0,s(18)*s(17),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(18)*s(15),(true->[])),arc(s(18)*s(17),0,s(18)*s(18),(true->[])),arc(s(18)*s(17),1,s(18)*s(15),(true->[])),arc(s(18)*s(17),2,s(18)*s(15),(true->[])),arc(s(15)*s(21),0,s(8)*s(23),(true->[])),arc(s(15)*s(21),1,s(18)*s(15),(true->[])),arc(s(15)*s(21),2,s(18)*s(15),(true->[])),arc(s(17)*s(19),0,s(16)*s(21),(true->[])),arc(s(17)*s(19),1,s(18)*s(15),(true->[])),arc(s(17)*s(19),2,s(18)*s(15),(true->[])),arc(s(18)*s(18),0,s(18)*s(18),(true->[])),arc(s(18)*s(18),1,s(18)*s(15),(true->[])),arc(s(18)*s(18),2,s(18)*s(19),(true->[])),arc(s(7)*s(24),0,s(11)*s(25),(true->[])),arc(s(7)*s(24),1,s(14)*s(20),(true->[])),arc(s(7)*s(24),2,s(14)*s(20),(true->[])),arc(s(8)*s(23),0,s(13)*s(23),(true->[])),arc(s(8)*s(23),1,s(14)*s(20),(true->[])),arc(s(8)*s(23),2,s(12)*s(24),(true->[])),arc(s(10)*s(20),0,s(14)*s(22),(true->[])),arc(s(10)*s(20),1,s(14)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(16)*s(21),0,s(13)*s(23),(true->[])),arc(s(16)*s(21),1,s(18)*s(15),(true->[])),arc(s(16)*s(21),2,s(18)*s(15),(true->[])),arc(s(18)*s(19),0,s(18)*s(21),(true->[])),arc(s(18)*s(19),1,s(18)*s(15),(true->[])),arc(s(18)*s(19),2,s(18)*s(15),(true->[])),arc(s(11)*s(25),0,s(4)*s(26),(true->[])),arc(s(11)*s(25),1,s(18)*s(20),(true->[])),arc(s(11)*s(25),2,s(18)*s(20),(true->[])),arc(s(14)*s(20),0,s(18)*s(22),(true->[])),arc(s(14)*s(20),1,s(18)*s(20),(true->[])),arc(s(14)*s(20),2,s(18)*s(20),(true->[])),arc(s(12)*s(24),0,s(15)*s(25),(true->[])),arc(s(12)*s(24),1,s(18)*s(20),(true->[])),arc(s(12)*s(24),2,s(18)*s(20),(true->[])),arc(s(13)*s(23),0,s(18)*s(23),(true->[])),arc(s(13)*s(23),1,s(18)*s(20),(true->[])),arc(s(13)*s(23),2,s(17)*s(24),(true->[])),arc(s(14)*s(22),0,s(18)*s(23),(true->[])),arc(s(14)*s(22),1,s(18)*s(20),(true->[])),arc(s(14)*s(22),2,s(18)*s(20),(true->[])),arc(s(18)*s(21),0,s(18)*s(23),(true->[])),arc(s(18)*s(21),1,s(18)*s(15),(true->[])),arc(s(18)*s(21),2,s(18)*s(15),(true->[])),arc(s(4)*s(26),0,s(8)*s(26),(true->[])),arc(s(4)*s(26),1,s(10)*s(26),(true->[])),arc(s(4)*s(26),2,s(7)*s(26),(true->[])),arc(s(18)*s(20),0,s(18)*s(22),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(18)*s(20),(true->[])),arc(s(18)*s(22),0,s(18)*s(23),(true->[])),arc(s(18)*s(22),1,s(18)*s(20),(true->[])),arc(s(18)*s(22),2,s(18)*s(20),(true->[])),arc(s(15)*s(25),0,s(8)*s(26),(true->[])),arc(s(15)*s(25),1,s(18)*s(20),(true->[])),arc(s(15)*s(25),2,s(18)*s(20),(true->[])),arc(s(17)*s(24),0,s(16)*s(25),(true->[])),arc(s(17)*s(24),1,s(18)*s(20),(true->[])),arc(s(17)*s(24),2,s(18)*s(20),(true->[])),arc(s(18)*s(23),0,s(18)*s(23),(true->[])),arc(s(18)*s(23),1,s(18)*s(20),(true->[])),arc(s(18)*s(23),2,s(18)*s(24),(true->[])),arc(s(7)*s(26),0,s(11)*s(26),(true->[])),arc(s(7)*s(26),1,s(14)*s(26),(true->[])),arc(s(7)*s(26),2,s(14)*s(26),(true->[])),arc(s(8)*s(26),0,s(13)*s(26),(true->[])),arc(s(8)*s(26),1,s(14)*s(26),(true->[])),arc(s(8)*s(26),2,s(12)*s(26),(true->[])),arc(s(10)*s(26),0,s(14)*s(26),(true->[])),arc(s(10)*s(26),1,s(14)*s(26),(true->[])),arc(s(10)*s(26),2,s(14)*s(26),(true->[])),arc(s(16)*s(25),0,s(13)*s(26),(true->[])),arc(s(16)*s(25),1,s(18)*s(20),(true->[])),arc(s(16)*s(25),2,s(18)*s(20),(true->[])),arc(s(18)*s(24),0,s(18)*s(25),(true->[])),arc(s(18)*s(24),1,s(18)*s(20),(true->[])),arc(s(18)*s(24),2,s(18)*s(20),(true->[])),arc(s(11)*s(26),0,s(4)*s(26),(true->[])),arc(s(11)*s(26),1,s(18)*s(26),(true->[])),arc(s(11)*s(26),2,s(18)*s(26),(true->[])),arc(s(14)*s(26),0,s(18)*s(26),(true->[])),arc(s(14)*s(26),1,s(18)*s(26),(true->[])),arc(s(14)*s(26),2,s(18)*s(26),(true->[])),arc(s(12)*s(26),0,s(15)*s(26),(true->[])),arc(s(12)*s(26),1,s(18)*s(26),(true->[])),arc(s(12)*s(26),2,s(18)*s(26),(true->[])),arc(s(13)*s(26),0,s(18)*s(26),(true->[])),arc(s(13)*s(26),1,s(18)*s(26),(true->[])),arc(s(13)*s(26),2,s(17)*s(26),(true->[])),arc(s(18)*s(25),0,s(18)*s(26),(true->[])),arc(s(18)*s(25),1,s(18)*s(20),(true->[])),arc(s(18)*s(25),2,s(18)*s(20),(true->[])),arc(s(18)*s(26),0,s(18)*s(26),(true->[])),arc(s(18)*s(26),1,s(18)*s(26),(true->[])),arc(s(18)*s(26),2,s(18)*s(26),(true->[])),arc(s(15)*s(26),0,s(8)*s(26),(true->[])),arc(s(15)*s(26),1,s(18)*s(26),(true->[])),arc(s(15)*s(26),2,s(18)*s(26),(true->[])),arc(s(17)*s(26),0,s(16)*s(26),(true->[])),arc(s(17)*s(26),1,s(18)*s(26),(true->[])),arc(s(17)*s(26),2,s(18)*s(26),(true->[])),arc(s(16)*s(26),0,s(13)*s(26),(true->[])),arc(s(16)*s(26),1,s(18)*s(26),(true->[])),arc(s(16)*s(26),2,s(18)*s(26),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(15)*s(31)),sink(s(16)*s(31)),sink(s(17)*s(31)),sink(s(18)*s(31))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(14)*s(1),(true->[])),arc(s(7)*s(4),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(1),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(18)*s(1),(true->[])),arc(s(11)*s(6),2,s(18)*s(1),(true->[])),arc(s(14)*s(1),0,s(18)*s(2),(true->[])),arc(s(14)*s(1),1,s(18)*s(1),(true->[])),arc(s(14)*s(1),2,s(18)*s(1),(true->[])),arc(s(12)*s(4),0,s(15)*s(6),(true->[])),arc(s(12)*s(4),1,s(18)*s(1),(true->[])),arc(s(12)*s(4),2,s(18)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(18)*s(1),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(18)*s(1),0,s(18)*s(2),(true->[])),arc(s(18)*s(1),1,s(18)*s(1),(true->[])),arc(s(18)*s(1),2,s(18)*s(1),(true->[])),arc(s(18)*s(2),0,s(18)*s(3),(true->[])),arc(s(18)*s(2),1,s(18)*s(1),(true->[])),arc(s(18)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(6),0,s(8)*s(8),(true->[])),arc(s(15)*s(6),1,s(18)*s(1),(true->[])),arc(s(15)*s(6),2,s(18)*s(1),(true->[])),arc(s(17)*s(4),0,s(16)*s(6),(true->[])),arc(s(17)*s(4),1,s(18)*s(1),(true->[])),arc(s(17)*s(4),2,s(18)*s(1),(true->[])),arc(s(18)*s(3),0,s(18)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(1),(true->[])),arc(s(18)*s(3),2,s(18)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(14)*s(5),(true->[])),arc(s(7)*s(9),2,s(14)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(6),0,s(13)*s(8),(true->[])),arc(s(16)*s(6),1,s(18)*s(1),(true->[])),arc(s(16)*s(6),2,s(18)*s(1),(true->[])),arc(s(18)*s(4),0,s(18)*s(6),(true->[])),arc(s(18)*s(4),1,s(18)*s(1),(true->[])),arc(s(18)*s(4),2,s(18)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(18)*s(5),(true->[])),arc(s(11)*s(11),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(7),(true->[])),arc(s(14)*s(5),1,s(18)*s(5),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(12)*s(9),0,s(15)*s(11),(true->[])),arc(s(12)*s(9),1,s(18)*s(5),(true->[])),arc(s(12)*s(9),2,s(18)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(18)*s(5),(true->[])),arc(s(14)*s(7),2,s(18)*s(5),(true->[])),arc(s(18)*s(6),0,s(18)*s(8),(true->[])),arc(s(18)*s(6),1,s(18)*s(1),(true->[])),arc(s(18)*s(6),2,s(18)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(18)*s(5),0,s(18)*s(7),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(5),(true->[])),arc(s(18)*s(7),0,s(18)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(5),(true->[])),arc(s(18)*s(7),2,s(18)*s(5),(true->[])),arc(s(15)*s(11),0,s(8)*s(13),(true->[])),arc(s(15)*s(11),1,s(18)*s(5),(true->[])),arc(s(15)*s(11),2,s(18)*s(5),(true->[])),arc(s(17)*s(9),0,s(16)*s(11),(true->[])),arc(s(17)*s(9),1,s(18)*s(5),(true->[])),arc(s(17)*s(9),2,s(18)*s(5),(true->[])),arc(s(18)*s(8),0,s(18)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(5),(true->[])),arc(s(18)*s(8),2,s(18)*s(9),(true->[])),arc(s(7)*s(14),0,s(11)*s(16),(true->[])),arc(s(7)*s(14),1,s(14)*s(10),(true->[])),arc(s(7)*s(14),2,s(14)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(14)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(11),0,s(13)*s(13),(true->[])),arc(s(16)*s(11),1,s(18)*s(5),(true->[])),arc(s(16)*s(11),2,s(18)*s(5),(true->[])),arc(s(18)*s(9),0,s(18)*s(11),(true->[])),arc(s(18)*s(9),1,s(18)*s(5),(true->[])),arc(s(18)*s(9),2,s(18)*s(5),(true->[])),arc(s(11)*s(16),0,s(4)*s(18),(true->[])),arc(s(11)*s(16),1,s(18)*s(10),(true->[])),arc(s(11)*s(16),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(12),(true->[])),arc(s(14)*s(10),1,s(18)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(12)*s(14),0,s(15)*s(16),(true->[])),arc(s(12)*s(14),1,s(18)*s(10),(true->[])),arc(s(12)*s(14),2,s(18)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(18)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(18)*s(10),(true->[])),arc(s(14)*s(12),2,s(18)*s(10),(true->[])),arc(s(18)*s(11),0,s(18)*s(13),(true->[])),arc(s(18)*s(11),1,s(18)*s(5),(true->[])),arc(s(18)*s(11),2,s(18)*s(5),(true->[])),arc(s(4)*s(18),0,s(8)*s(18),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(19),(true->[])),arc(s(18)*s(10),0,s(18)*s(12),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(10),(true->[])),arc(s(18)*s(12),0,s(18)*s(13),(true->[])),arc(s(18)*s(12),1,s(18)*s(10),(true->[])),arc(s(18)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(16),0,s(8)*s(18),(true->[])),arc(s(15)*s(16),1,s(18)*s(10),(true->[])),arc(s(15)*s(16),2,s(18)*s(10),(true->[])),arc(s(17)*s(14),0,s(16)*s(16),(true->[])),arc(s(17)*s(14),1,s(18)*s(10),(true->[])),arc(s(17)*s(14),2,s(18)*s(10),(true->[])),arc(s(18)*s(13),0,s(18)*s(13),(true->[])),arc(s(18)*s(13),1,s(18)*s(10),(true->[])),arc(s(18)*s(13),2,s(18)*s(14),(true->[])),arc(s(7)*s(19),0,s(11)*s(21),(true->[])),arc(s(7)*s(19),1,s(14)*s(15),(true->[])),arc(s(7)*s(19),2,s(14)*s(15),(true->[])),arc(s(8)*s(18),0,s(13)*s(18),(true->[])),arc(s(8)*s(18),1,s(14)*s(15),(true->[])),arc(s(8)*s(18),2,s(12)*s(19),(true->[])),arc(s(10)*s(15),0,s(14)*s(17),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(16)*s(16),0,s(13)*s(18),(true->[])),arc(s(16)*s(16),1,s(18)*s(10),(true->[])),arc(s(16)*s(16),2,s(18)*s(10),(true->[])),arc(s(18)*s(14),0,s(18)*s(16),(true->[])),arc(s(18)*s(14),1,s(18)*s(10),(true->[])),arc(s(18)*s(14),2,s(18)*s(10),(true->[])),arc(s(11)*s(21),0,s(4)*s(23),(true->[])),arc(s(11)*s(21),1,s(18)*s(15),(true->[])),arc(s(11)*s(21),2,s(18)*s(15),(true->[])),arc(s(14)*s(15),0,s(18)*s(17),(true->[])),arc(s(14)*s(15),1,s(18)*s(15),(true->[])),arc(s(14)*s(15),2,s(18)*s(15),(true->[])),arc(s(12)*s(19),0,s(15)*s(21),(true->[])),arc(s(12)*s(19),1,s(18)*s(15),(true->[])),arc(s(12)*s(19),2,s(18)*s(15),(true->[])),arc(s(13)*s(18),0,s(18)*s(18),(true->[])),arc(s(13)*s(18),1,s(18)*s(15),(true->[])),arc(s(13)*s(18),2,s(17)*s(19),(true->[])),arc(s(14)*s(17),0,s(18)*s(18),(true->[])),arc(s(14)*s(17),1,s(18)*s(15),(true->[])),arc(s(14)*s(17),2,s(18)*s(15),(true->[])),arc(s(18)*s(16),0,s(18)*s(18),(true->[])),arc(s(18)*s(16),1,s(18)*s(10),(true->[])),arc(s(18)*s(16),2,s(18)*s(10),(true->[])),arc(s(4)*s(23),0,s(8)*s(23),(true->[])),arc(s(4)*s(23),1,s(10)*s(20),(true->[])),arc(s(4)*s(23),2,s(7)*s(24),(true->[])),arc(s(18)*s(15),0,s(18)*s(17),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(18)*s(15),(true->[])),arc(s(18)*s(17),0,s(18)*s(18),(true->[])),arc(s(18)*s(17),1,s(18)*s(15),(true->[])),arc(s(18)*s(17),2,s(18)*s(15),(true->[])),arc(s(15)*s(21),0,s(8)*s(23),(true->[])),arc(s(15)*s(21),1,s(18)*s(15),(true->[])),arc(s(15)*s(21),2,s(18)*s(15),(true->[])),arc(s(17)*s(19),0,s(16)*s(21),(true->[])),arc(s(17)*s(19),1,s(18)*s(15),(true->[])),arc(s(17)*s(19),2,s(18)*s(15),(true->[])),arc(s(18)*s(18),0,s(18)*s(18),(true->[])),arc(s(18)*s(18),1,s(18)*s(15),(true->[])),arc(s(18)*s(18),2,s(18)*s(19),(true->[])),arc(s(7)*s(24),0,s(11)*s(26),(true->[])),arc(s(7)*s(24),1,s(14)*s(20),(true->[])),arc(s(7)*s(24),2,s(14)*s(20),(true->[])),arc(s(8)*s(23),0,s(13)*s(23),(true->[])),arc(s(8)*s(23),1,s(14)*s(20),(true->[])),arc(s(8)*s(23),2,s(12)*s(24),(true->[])),arc(s(10)*s(20),0,s(14)*s(22),(true->[])),arc(s(10)*s(20),1,s(14)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(16)*s(21),0,s(13)*s(23),(true->[])),arc(s(16)*s(21),1,s(18)*s(15),(true->[])),arc(s(16)*s(21),2,s(18)*s(15),(true->[])),arc(s(18)*s(19),0,s(18)*s(21),(true->[])),arc(s(18)*s(19),1,s(18)*s(15),(true->[])),arc(s(18)*s(19),2,s(18)*s(15),(true->[])),arc(s(11)*s(26),0,s(4)*s(28),(true->[])),arc(s(11)*s(26),1,s(18)*s(20),(true->[])),arc(s(11)*s(26),2,s(18)*s(20),(true->[])),arc(s(14)*s(20),0,s(18)*s(22),(true->[])),arc(s(14)*s(20),1,s(18)*s(20),(true->[])),arc(s(14)*s(20),2,s(18)*s(20),(true->[])),arc(s(12)*s(24),0,s(15)*s(26),(true->[])),arc(s(12)*s(24),1,s(18)*s(20),(true->[])),arc(s(12)*s(24),2,s(18)*s(20),(true->[])),arc(s(13)*s(23),0,s(18)*s(23),(true->[])),arc(s(13)*s(23),1,s(18)*s(20),(true->[])),arc(s(13)*s(23),2,s(17)*s(24),(true->[])),arc(s(14)*s(22),0,s(18)*s(23),(true->[])),arc(s(14)*s(22),1,s(18)*s(20),(true->[])),arc(s(14)*s(22),2,s(18)*s(20),(true->[])),arc(s(18)*s(21),0,s(18)*s(23),(true->[])),arc(s(18)*s(21),1,s(18)*s(15),(true->[])),arc(s(18)*s(21),2,s(18)*s(15),(true->[])),arc(s(4)*s(28),0,s(8)*s(28),(true->[])),arc(s(4)*s(28),1,s(10)*s(25),(true->[])),arc(s(4)*s(28),2,s(7)*s(29),(true->[])),arc(s(18)*s(20),0,s(18)*s(22),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(18)*s(20),(true->[])),arc(s(18)*s(22),0,s(18)*s(23),(true->[])),arc(s(18)*s(22),1,s(18)*s(20),(true->[])),arc(s(18)*s(22),2,s(18)*s(20),(true->[])),arc(s(15)*s(26),0,s(8)*s(28),(true->[])),arc(s(15)*s(26),1,s(18)*s(20),(true->[])),arc(s(15)*s(26),2,s(18)*s(20),(true->[])),arc(s(17)*s(24),0,s(16)*s(26),(true->[])),arc(s(17)*s(24),1,s(18)*s(20),(true->[])),arc(s(17)*s(24),2,s(18)*s(20),(true->[])),arc(s(18)*s(23),0,s(18)*s(23),(true->[])),arc(s(18)*s(23),1,s(18)*s(20),(true->[])),arc(s(18)*s(23),2,s(18)*s(24),(true->[])),arc(s(7)*s(29),0,s(11)*s(30),(true->[])),arc(s(7)*s(29),1,s(14)*s(25),(true->[])),arc(s(7)*s(29),2,s(14)*s(25),(true->[])),arc(s(8)*s(28),0,s(13)*s(28),(true->[])),arc(s(8)*s(28),1,s(14)*s(25),(true->[])),arc(s(8)*s(28),2,s(12)*s(29),(true->[])),arc(s(10)*s(25),0,s(14)*s(27),(true->[])),arc(s(10)*s(25),1,s(14)*s(25),(true->[])),arc(s(10)*s(25),2,s(14)*s(25),(true->[])),arc(s(16)*s(26),0,s(13)*s(28),(true->[])),arc(s(16)*s(26),1,s(18)*s(20),(true->[])),arc(s(16)*s(26),2,s(18)*s(20),(true->[])),arc(s(18)*s(24),0,s(18)*s(26),(true->[])),arc(s(18)*s(24),1,s(18)*s(20),(true->[])),arc(s(18)*s(24),2,s(18)*s(20),(true->[])),arc(s(11)*s(30),0,s(4)*s(31),(true->[])),arc(s(11)*s(30),1,s(18)*s(25),(true->[])),arc(s(11)*s(30),2,s(18)*s(25),(true->[])),arc(s(14)*s(25),0,s(18)*s(27),(true->[])),arc(s(14)*s(25),1,s(18)*s(25),(true->[])),arc(s(14)*s(25),2,s(18)*s(25),(true->[])),arc(s(12)*s(29),0,s(15)*s(30),(true->[])),arc(s(12)*s(29),1,s(18)*s(25),(true->[])),arc(s(12)*s(29),2,s(18)*s(25),(true->[])),arc(s(13)*s(28),0,s(18)*s(28),(true->[])),arc(s(13)*s(28),1,s(18)*s(25),(true->[])),arc(s(13)*s(28),2,s(17)*s(29),(true->[])),arc(s(14)*s(27),0,s(18)*s(28),(true->[])),arc(s(14)*s(27),1,s(18)*s(25),(true->[])),arc(s(14)*s(27),2,s(18)*s(25),(true->[])),arc(s(18)*s(26),0,s(18)*s(28),(true->[])),arc(s(18)*s(26),1,s(18)*s(20),(true->[])),arc(s(18)*s(26),2,s(18)*s(20),(true->[])),arc(s(4)*s(31),0,s(8)*s(31),(true->[])),arc(s(4)*s(31),1,s(10)*s(31),(true->[])),arc(s(4)*s(31),2,s(7)*s(31),(true->[])),arc(s(18)*s(25),0,s(18)*s(27),(true->[])),arc(s(18)*s(25),1,s(18)*s(25),(true->[])),arc(s(18)*s(25),2,s(18)*s(25),(true->[])),arc(s(18)*s(27),0,s(18)*s(28),(true->[])),arc(s(18)*s(27),1,s(18)*s(25),(true->[])),arc(s(18)*s(27),2,s(18)*s(25),(true->[])),arc(s(15)*s(30),0,s(8)*s(31),(true->[])),arc(s(15)*s(30),1,s(18)*s(25),(true->[])),arc(s(15)*s(30),2,s(18)*s(25),(true->[])),arc(s(17)*s(29),0,s(16)*s(30),(true->[])),arc(s(17)*s(29),1,s(18)*s(25),(true->[])),arc(s(17)*s(29),2,s(18)*s(25),(true->[])),arc(s(18)*s(28),0,s(18)*s(28),(true->[])),arc(s(18)*s(28),1,s(18)*s(25),(true->[])),arc(s(18)*s(28),2,s(18)*s(29),(true->[])),arc(s(7)*s(31),0,s(11)*s(31),(true->[])),arc(s(7)*s(31),1,s(14)*s(31),(true->[])),arc(s(7)*s(31),2,s(14)*s(31),(true->[])),arc(s(8)*s(31),0,s(13)*s(31),(true->[])),arc(s(8)*s(31),1,s(14)*s(31),(true->[])),arc(s(8)*s(31),2,s(12)*s(31),(true->[])),arc(s(10)*s(31),0,s(14)*s(31),(true->[])),arc(s(10)*s(31),1,s(14)*s(31),(true->[])),arc(s(10)*s(31),2,s(14)*s(31),(true->[])),arc(s(16)*s(30),0,s(13)*s(31),(true->[])),arc(s(16)*s(30),1,s(18)*s(25),(true->[])),arc(s(16)*s(30),2,s(18)*s(25),(true->[])),arc(s(18)*s(29),0,s(18)*s(30),(true->[])),arc(s(18)*s(29),1,s(18)*s(25),(true->[])),arc(s(18)*s(29),2,s(18)*s(25),(true->[])),arc(s(11)*s(31),0,s(4)*s(31),(true->[])),arc(s(11)*s(31),1,s(18)*s(31),(true->[])),arc(s(11)*s(31),2,s(18)*s(31),(true->[])),arc(s(14)*s(31),0,s(18)*s(31),(true->[])),arc(s(14)*s(31),1,s(18)*s(31),(true->[])),arc(s(14)*s(31),2,s(18)*s(31),(true->[])),arc(s(12)*s(31),0,s(15)*s(31),(true->[])),arc(s(12)*s(31),1,s(18)*s(31),(true->[])),arc(s(12)*s(31),2,s(18)*s(31),(true->[])),arc(s(13)*s(31),0,s(18)*s(31),(true->[])),arc(s(13)*s(31),1,s(18)*s(31),(true->[])),arc(s(13)*s(31),2,s(17)*s(31),(true->[])),arc(s(18)*s(30),0,s(18)*s(31),(true->[])),arc(s(18)*s(30),1,s(18)*s(25),(true->[])),arc(s(18)*s(30),2,s(18)*s(25),(true->[])),arc(s(18)*s(31),0,s(18)*s(31),(true->[])),arc(s(18)*s(31),1,s(18)*s(31),(true->[])),arc(s(18)*s(31),2,s(18)*s(31),(true->[])),arc(s(15)*s(31),0,s(8)*s(31),(true->[])),arc(s(15)*s(31),1,s(18)*s(31),(true->[])),arc(s(15)*s(31),2,s(18)*s(31),(true->[])),arc(s(17)*s(31),0,s(16)*s(31),(true->[])),arc(s(17)*s(31),1,s(18)*s(31),(true->[])),arc(s(17)*s(31),2,s(18)*s(31),(true->[])),arc(s(16)*s(31),0,s(13)*s(31),(true->[])),arc(s(16)*s(31),1,s(18)*s(31),(true->[])),arc(s(16)*s(31),2,s(18)*s(31),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(6)),sink(s(31)*s(6)),sink(s(32)*s(6)),sink(s(33)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(5),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(5),0,s(4)*s(6),(true->[])),arc(s(11)*s(5),1,s(20)*s(1),(true->[])),arc(s(11)*s(5),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(5),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(5),0,s(8)*s(6),(true->[])),arc(s(16)*s(5),1,s(25)*s(1),(true->[])),arc(s(16)*s(5),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(5),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(6),0,s(11)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(6),0,s(13)*s(6),(true->[])),arc(s(8)*s(6),1,s(15)*s(6),(true->[])),arc(s(8)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(29)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(5),0,s(13)*s(6),(true->[])),arc(s(21)*s(5),1,s(29)*s(1),(true->[])),arc(s(21)*s(5),2,s(29)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(5),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(29)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(19)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(6),0,s(16)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(6),0,s(18)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(6),0,s(18)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(29)*s(1),0,s(33)*s(2),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(27)*s(4),0,s(30)*s(5),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(33)*s(1),(true->[])),arc(s(26)*s(5),0,s(18)*s(6),(true->[])),arc(s(26)*s(5),1,s(33)*s(1),(true->[])),arc(s(26)*s(5),2,s(33)*s(1),(true->[])),arc(s(20)*s(6),0,s(24)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(6),(true->[])),arc(s(19)*s(6),0,s(23)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(25)*s(6),(true->[])),arc(s(16)*s(6),0,s(8)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(17)*s(6),0,s(21)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(25)*s(6),(true->[])),arc(s(18)*s(6),0,s(23)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(22)*s(6),(true->[])),arc(s(32)*s(4),0,s(31)*s(5),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(33)*s(1),(true->[])),arc(s(33)*s(1),0,s(33)*s(2),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(1),(true->[])),arc(s(33)*s(3),0,s(33)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(4),(true->[])),arc(s(33)*s(2),0,s(33)*s(3),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(5),0,s(23)*s(6),(true->[])),arc(s(30)*s(5),1,s(33)*s(1),(true->[])),arc(s(30)*s(5),2,s(33)*s(1),(true->[])),arc(s(24)*s(6),0,s(28)*s(6),(true->[])),arc(s(24)*s(6),1,s(29)*s(6),(true->[])),arc(s(24)*s(6),2,s(29)*s(6),(true->[])),arc(s(25)*s(6),0,s(29)*s(6),(true->[])),arc(s(25)*s(6),1,s(29)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(6),(true->[])),arc(s(23)*s(6),0,s(28)*s(6),(true->[])),arc(s(23)*s(6),1,s(29)*s(6),(true->[])),arc(s(23)*s(6),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(13)*s(6),(true->[])),arc(s(21)*s(6),1,s(29)*s(6),(true->[])),arc(s(21)*s(6),2,s(29)*s(6),(true->[])),arc(s(22)*s(6),0,s(26)*s(6),(true->[])),arc(s(22)*s(6),1,s(29)*s(6),(true->[])),arc(s(22)*s(6),2,s(29)*s(6),(true->[])),arc(s(31)*s(5),0,s(28)*s(6),(true->[])),arc(s(31)*s(5),1,s(33)*s(1),(true->[])),arc(s(31)*s(5),2,s(33)*s(1),(true->[])),arc(s(33)*s(4),0,s(33)*s(5),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(1),(true->[])),arc(s(28)*s(6),0,s(33)*s(6),(true->[])),arc(s(28)*s(6),1,s(33)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(6),(true->[])),arc(s(29)*s(6),0,s(33)*s(6),(true->[])),arc(s(29)*s(6),1,s(33)*s(6),(true->[])),arc(s(29)*s(6),2,s(33)*s(6),(true->[])),arc(s(27)*s(6),0,s(30)*s(6),(true->[])),arc(s(27)*s(6),1,s(33)*s(6),(true->[])),arc(s(27)*s(6),2,s(33)*s(6),(true->[])),arc(s(26)*s(6),0,s(18)*s(6),(true->[])),arc(s(26)*s(6),1,s(33)*s(6),(true->[])),arc(s(26)*s(6),2,s(33)*s(6),(true->[])),arc(s(33)*s(5),0,s(33)*s(6),(true->[])),arc(s(33)*s(5),1,s(33)*s(1),(true->[])),arc(s(33)*s(5),2,s(33)*s(1),(true->[])),arc(s(32)*s(6),0,s(31)*s(6),(true->[])),arc(s(32)*s(6),1,s(33)*s(6),(true->[])),arc(s(32)*s(6),2,s(33)*s(6),(true->[])),arc(s(33)*s(6),0,s(33)*s(6),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(33)*s(6),(true->[])),arc(s(30)*s(6),0,s(23)*s(6),(true->[])),arc(s(30)*s(6),1,s(33)*s(6),(true->[])),arc(s(30)*s(6),2,s(33)*s(6),(true->[])),arc(s(31)*s(6),0,s(28)*s(6),(true->[])),arc(s(31)*s(6),1,s(33)*s(6),(true->[])),arc(s(31)*s(6),2,s(33)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(11)),sink(s(31)*s(11)),sink(s(32)*s(11)),sink(s(33)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(10),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(29)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(29)*s(1),(true->[])),arc(s(21)*s(6),2,s(29)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(29)*s(1),(true->[])),arc(s(11)*s(10),0,s(4)*s(11),(true->[])),arc(s(11)*s(10),1,s(20)*s(5),(true->[])),arc(s(11)*s(10),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(10),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(29)*s(1),0,s(33)*s(2),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(27)*s(4),0,s(30)*s(6),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(33)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(33)*s(1),(true->[])),arc(s(26)*s(6),2,s(33)*s(1),(true->[])),arc(s(4)*s(11),0,s(8)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(7)*s(11),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(10),0,s(8)*s(11),(true->[])),arc(s(16)*s(10),1,s(25)*s(5),(true->[])),arc(s(16)*s(10),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(10),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(31)*s(6),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(33)*s(1),(true->[])),arc(s(33)*s(1),0,s(33)*s(2),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(1),(true->[])),arc(s(33)*s(3),0,s(33)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(4),(true->[])),arc(s(33)*s(2),0,s(33)*s(3),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(6),0,s(23)*s(8),(true->[])),arc(s(30)*s(6),1,s(33)*s(1),(true->[])),arc(s(30)*s(6),2,s(33)*s(1),(true->[])),arc(s(7)*s(11),0,s(11)*s(11),(true->[])),arc(s(7)*s(11),1,s(15)*s(11),(true->[])),arc(s(7)*s(11),2,s(15)*s(11),(true->[])),arc(s(8)*s(11),0,s(13)*s(11),(true->[])),arc(s(8)*s(11),1,s(15)*s(11),(true->[])),arc(s(8)*s(11),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(14)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(15)*s(11),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(29)*s(5),(true->[])),arc(s(24)*s(7),2,s(29)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(29)*s(5),(true->[])),arc(s(25)*s(5),2,s(29)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(29)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(10),0,s(13)*s(11),(true->[])),arc(s(21)*s(10),1,s(29)*s(5),(true->[])),arc(s(21)*s(10),2,s(29)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(10),(true->[])),arc(s(22)*s(9),1,s(29)*s(5),(true->[])),arc(s(22)*s(9),2,s(29)*s(5),(true->[])),arc(s(31)*s(6),0,s(28)*s(8),(true->[])),arc(s(31)*s(6),1,s(33)*s(1),(true->[])),arc(s(31)*s(6),2,s(33)*s(1),(true->[])),arc(s(33)*s(4),0,s(33)*s(6),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(20)*s(11),(true->[])),arc(s(15)*s(11),0,s(19)*s(11),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(20)*s(11),(true->[])),arc(s(12)*s(11),0,s(16)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(20)*s(11),(true->[])),arc(s(13)*s(11),0,s(18)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(11),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(20)*s(11),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(33)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(29)*s(5),0,s(33)*s(7),(true->[])),arc(s(29)*s(5),1,s(33)*s(5),(true->[])),arc(s(29)*s(5),2,s(33)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(33)*s(5),(true->[])),arc(s(29)*s(7),2,s(33)*s(5),(true->[])),arc(s(27)*s(9),0,s(30)*s(10),(true->[])),arc(s(27)*s(9),1,s(33)*s(5),(true->[])),arc(s(27)*s(9),2,s(33)*s(5),(true->[])),arc(s(26)*s(10),0,s(18)*s(11),(true->[])),arc(s(26)*s(10),1,s(33)*s(5),(true->[])),arc(s(26)*s(10),2,s(33)*s(5),(true->[])),arc(s(33)*s(6),0,s(33)*s(8),(true->[])),arc(s(33)*s(6),1,s(33)*s(1),(true->[])),arc(s(33)*s(6),2,s(33)*s(1),(true->[])),arc(s(20)*s(11),0,s(24)*s(11),(true->[])),arc(s(20)*s(11),1,s(25)*s(11),(true->[])),arc(s(20)*s(11),2,s(25)*s(11),(true->[])),arc(s(19)*s(11),0,s(23)*s(11),(true->[])),arc(s(19)*s(11),1,s(25)*s(11),(true->[])),arc(s(19)*s(11),2,s(25)*s(11),(true->[])),arc(s(16)*s(11),0,s(8)*s(11),(true->[])),arc(s(16)*s(11),1,s(25)*s(11),(true->[])),arc(s(16)*s(11),2,s(25)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(11),(true->[])),arc(s(17)*s(11),1,s(25)*s(11),(true->[])),arc(s(17)*s(11),2,s(25)*s(11),(true->[])),arc(s(18)*s(11),0,s(23)*s(11),(true->[])),arc(s(18)*s(11),1,s(25)*s(11),(true->[])),arc(s(18)*s(11),2,s(22)*s(11),(true->[])),arc(s(32)*s(9),0,s(31)*s(10),(true->[])),arc(s(32)*s(9),1,s(33)*s(5),(true->[])),arc(s(32)*s(9),2,s(33)*s(5),(true->[])),arc(s(33)*s(5),0,s(33)*s(7),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(33)*s(5),(true->[])),arc(s(33)*s(8),0,s(33)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(5),(true->[])),arc(s(33)*s(8),2,s(33)*s(9),(true->[])),arc(s(33)*s(7),0,s(33)*s(8),(true->[])),arc(s(33)*s(7),1,s(33)*s(5),(true->[])),arc(s(33)*s(7),2,s(33)*s(5),(true->[])),arc(s(30)*s(10),0,s(23)*s(11),(true->[])),arc(s(30)*s(10),1,s(33)*s(5),(true->[])),arc(s(30)*s(10),2,s(33)*s(5),(true->[])),arc(s(24)*s(11),0,s(28)*s(11),(true->[])),arc(s(24)*s(11),1,s(29)*s(11),(true->[])),arc(s(24)*s(11),2,s(29)*s(11),(true->[])),arc(s(25)*s(11),0,s(29)*s(11),(true->[])),arc(s(25)*s(11),1,s(29)*s(11),(true->[])),arc(s(25)*s(11),2,s(29)*s(11),(true->[])),arc(s(23)*s(11),0,s(28)*s(11),(true->[])),arc(s(23)*s(11),1,s(29)*s(11),(true->[])),arc(s(23)*s(11),2,s(27)*s(11),(true->[])),arc(s(21)*s(11),0,s(13)*s(11),(true->[])),arc(s(21)*s(11),1,s(29)*s(11),(true->[])),arc(s(21)*s(11),2,s(29)*s(11),(true->[])),arc(s(22)*s(11),0,s(26)*s(11),(true->[])),arc(s(22)*s(11),1,s(29)*s(11),(true->[])),arc(s(22)*s(11),2,s(29)*s(11),(true->[])),arc(s(31)*s(10),0,s(28)*s(11),(true->[])),arc(s(31)*s(10),1,s(33)*s(5),(true->[])),arc(s(31)*s(10),2,s(33)*s(5),(true->[])),arc(s(33)*s(9),0,s(33)*s(10),(true->[])),arc(s(33)*s(9),1,s(33)*s(5),(true->[])),arc(s(33)*s(9),2,s(33)*s(5),(true->[])),arc(s(28)*s(11),0,s(33)*s(11),(true->[])),arc(s(28)*s(11),1,s(33)*s(11),(true->[])),arc(s(28)*s(11),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(11),(true->[])),arc(s(29)*s(11),1,s(33)*s(11),(true->[])),arc(s(29)*s(11),2,s(33)*s(11),(true->[])),arc(s(27)*s(11),0,s(30)*s(11),(true->[])),arc(s(27)*s(11),1,s(33)*s(11),(true->[])),arc(s(27)*s(11),2,s(33)*s(11),(true->[])),arc(s(26)*s(11),0,s(18)*s(11),(true->[])),arc(s(26)*s(11),1,s(33)*s(11),(true->[])),arc(s(26)*s(11),2,s(33)*s(11),(true->[])),arc(s(33)*s(10),0,s(33)*s(11),(true->[])),arc(s(33)*s(10),1,s(33)*s(5),(true->[])),arc(s(33)*s(10),2,s(33)*s(5),(true->[])),arc(s(32)*s(11),0,s(31)*s(11),(true->[])),arc(s(32)*s(11),1,s(33)*s(11),(true->[])),arc(s(32)*s(11),2,s(33)*s(11),(true->[])),arc(s(33)*s(11),0,s(33)*s(11),(true->[])),arc(s(33)*s(11),1,s(33)*s(11),(true->[])),arc(s(33)*s(11),2,s(33)*s(11),(true->[])),arc(s(30)*s(11),0,s(23)*s(11),(true->[])),arc(s(30)*s(11),1,s(33)*s(11),(true->[])),arc(s(30)*s(11),2,s(33)*s(11),(true->[])),arc(s(31)*s(11),0,s(28)*s(11),(true->[])),arc(s(31)*s(11),1,s(33)*s(11),(true->[])),arc(s(31)*s(11),2,s(33)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(16)),sink(s(31)*s(16)),sink(s(32)*s(16)),sink(s(33)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(29)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(29)*s(1),(true->[])),arc(s(21)*s(6),2,s(29)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(29)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(20)*s(5),(true->[])),arc(s(11)*s(11),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(11),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(29)*s(1),0,s(33)*s(2),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(27)*s(4),0,s(30)*s(6),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(33)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(33)*s(1),(true->[])),arc(s(26)*s(6),2,s(33)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(25)*s(5),(true->[])),arc(s(16)*s(11),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(11),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(31)*s(6),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(33)*s(1),(true->[])),arc(s(33)*s(1),0,s(33)*s(2),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(1),(true->[])),arc(s(33)*s(3),0,s(33)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(4),(true->[])),arc(s(33)*s(2),0,s(33)*s(3),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(6),0,s(23)*s(8),(true->[])),arc(s(30)*s(6),1,s(33)*s(1),(true->[])),arc(s(30)*s(6),2,s(33)*s(1),(true->[])),arc(s(7)*s(14),0,s(11)*s(15),(true->[])),arc(s(7)*s(14),1,s(15)*s(10),(true->[])),arc(s(7)*s(14),2,s(15)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(15)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(29)*s(5),(true->[])),arc(s(24)*s(7),2,s(29)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(29)*s(5),(true->[])),arc(s(25)*s(5),2,s(29)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(29)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(11),0,s(13)*s(13),(true->[])),arc(s(21)*s(11),1,s(29)*s(5),(true->[])),arc(s(21)*s(11),2,s(29)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(11),(true->[])),arc(s(22)*s(9),1,s(29)*s(5),(true->[])),arc(s(22)*s(9),2,s(29)*s(5),(true->[])),arc(s(31)*s(6),0,s(28)*s(8),(true->[])),arc(s(31)*s(6),1,s(33)*s(1),(true->[])),arc(s(31)*s(6),2,s(33)*s(1),(true->[])),arc(s(33)*s(4),0,s(33)*s(6),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(1),(true->[])),arc(s(11)*s(15),0,s(4)*s(16),(true->[])),arc(s(11)*s(15),1,s(20)*s(10),(true->[])),arc(s(11)*s(15),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(19)*s(12),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(14),0,s(16)*s(15),(true->[])),arc(s(12)*s(14),1,s(20)*s(10),(true->[])),arc(s(12)*s(14),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(20)*s(10),(true->[])),arc(s(14)*s(12),2,s(20)*s(10),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(33)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(29)*s(5),0,s(33)*s(7),(true->[])),arc(s(29)*s(5),1,s(33)*s(5),(true->[])),arc(s(29)*s(5),2,s(33)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(33)*s(5),(true->[])),arc(s(29)*s(7),2,s(33)*s(5),(true->[])),arc(s(27)*s(9),0,s(30)*s(11),(true->[])),arc(s(27)*s(9),1,s(33)*s(5),(true->[])),arc(s(27)*s(9),2,s(33)*s(5),(true->[])),arc(s(26)*s(11),0,s(18)*s(13),(true->[])),arc(s(26)*s(11),1,s(33)*s(5),(true->[])),arc(s(26)*s(11),2,s(33)*s(5),(true->[])),arc(s(33)*s(6),0,s(33)*s(8),(true->[])),arc(s(33)*s(6),1,s(33)*s(1),(true->[])),arc(s(33)*s(6),2,s(33)*s(1),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(10)*s(16),(true->[])),arc(s(4)*s(16),2,s(7)*s(16),(true->[])),arc(s(20)*s(10),0,s(24)*s(12),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(25)*s(10),(true->[])),arc(s(19)*s(12),0,s(23)*s(13),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(25)*s(10),(true->[])),arc(s(16)*s(15),0,s(8)*s(16),(true->[])),arc(s(16)*s(15),1,s(25)*s(10),(true->[])),arc(s(16)*s(15),2,s(25)*s(10),(true->[])),arc(s(17)*s(14),0,s(21)*s(15),(true->[])),arc(s(17)*s(14),1,s(25)*s(10),(true->[])),arc(s(17)*s(14),2,s(25)*s(10),(true->[])),arc(s(18)*s(13),0,s(23)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(10),(true->[])),arc(s(18)*s(13),2,s(22)*s(14),(true->[])),arc(s(32)*s(9),0,s(31)*s(11),(true->[])),arc(s(32)*s(9),1,s(33)*s(5),(true->[])),arc(s(32)*s(9),2,s(33)*s(5),(true->[])),arc(s(33)*s(5),0,s(33)*s(7),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(33)*s(5),(true->[])),arc(s(33)*s(8),0,s(33)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(5),(true->[])),arc(s(33)*s(8),2,s(33)*s(9),(true->[])),arc(s(33)*s(7),0,s(33)*s(8),(true->[])),arc(s(33)*s(7),1,s(33)*s(5),(true->[])),arc(s(33)*s(7),2,s(33)*s(5),(true->[])),arc(s(30)*s(11),0,s(23)*s(13),(true->[])),arc(s(30)*s(11),1,s(33)*s(5),(true->[])),arc(s(30)*s(11),2,s(33)*s(5),(true->[])),arc(s(7)*s(16),0,s(11)*s(16),(true->[])),arc(s(7)*s(16),1,s(15)*s(16),(true->[])),arc(s(7)*s(16),2,s(15)*s(16),(true->[])),arc(s(8)*s(16),0,s(13)*s(16),(true->[])),arc(s(8)*s(16),1,s(15)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(15)*s(16),(true->[])),arc(s(10)*s(16),2,s(15)*s(16),(true->[])),arc(s(24)*s(12),0,s(28)*s(13),(true->[])),arc(s(24)*s(12),1,s(29)*s(10),(true->[])),arc(s(24)*s(12),2,s(29)*s(10),(true->[])),arc(s(25)*s(10),0,s(29)*s(12),(true->[])),arc(s(25)*s(10),1,s(29)*s(10),(true->[])),arc(s(25)*s(10),2,s(29)*s(10),(true->[])),arc(s(23)*s(13),0,s(28)*s(13),(true->[])),arc(s(23)*s(13),1,s(29)*s(10),(true->[])),arc(s(23)*s(13),2,s(27)*s(14),(true->[])),arc(s(21)*s(15),0,s(13)*s(16),(true->[])),arc(s(21)*s(15),1,s(29)*s(10),(true->[])),arc(s(21)*s(15),2,s(29)*s(10),(true->[])),arc(s(22)*s(14),0,s(26)*s(15),(true->[])),arc(s(22)*s(14),1,s(29)*s(10),(true->[])),arc(s(22)*s(14),2,s(29)*s(10),(true->[])),arc(s(31)*s(11),0,s(28)*s(13),(true->[])),arc(s(31)*s(11),1,s(33)*s(5),(true->[])),arc(s(31)*s(11),2,s(33)*s(5),(true->[])),arc(s(33)*s(9),0,s(33)*s(11),(true->[])),arc(s(33)*s(9),1,s(33)*s(5),(true->[])),arc(s(33)*s(9),2,s(33)*s(5),(true->[])),arc(s(11)*s(16),0,s(4)*s(16),(true->[])),arc(s(11)*s(16),1,s(20)*s(16),(true->[])),arc(s(11)*s(16),2,s(20)*s(16),(true->[])),arc(s(15)*s(16),0,s(19)*s(16),(true->[])),arc(s(15)*s(16),1,s(20)*s(16),(true->[])),arc(s(15)*s(16),2,s(20)*s(16),(true->[])),arc(s(12)*s(16),0,s(16)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(16),(true->[])),arc(s(12)*s(16),2,s(20)*s(16),(true->[])),arc(s(13)*s(16),0,s(18)*s(16),(true->[])),arc(s(13)*s(16),1,s(20)*s(16),(true->[])),arc(s(13)*s(16),2,s(17)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(20)*s(16),(true->[])),arc(s(14)*s(16),2,s(20)*s(16),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(33)*s(10),(true->[])),arc(s(28)*s(13),2,s(32)*s(14),(true->[])),arc(s(29)*s(10),0,s(33)*s(12),(true->[])),arc(s(29)*s(10),1,s(33)*s(10),(true->[])),arc(s(29)*s(10),2,s(33)*s(10),(true->[])),arc(s(29)*s(12),0,s(33)*s(13),(true->[])),arc(s(29)*s(12),1,s(33)*s(10),(true->[])),arc(s(29)*s(12),2,s(33)*s(10),(true->[])),arc(s(27)*s(14),0,s(30)*s(15),(true->[])),arc(s(27)*s(14),1,s(33)*s(10),(true->[])),arc(s(27)*s(14),2,s(33)*s(10),(true->[])),arc(s(26)*s(15),0,s(18)*s(16),(true->[])),arc(s(26)*s(15),1,s(33)*s(10),(true->[])),arc(s(26)*s(15),2,s(33)*s(10),(true->[])),arc(s(33)*s(11),0,s(33)*s(13),(true->[])),arc(s(33)*s(11),1,s(33)*s(5),(true->[])),arc(s(33)*s(11),2,s(33)*s(5),(true->[])),arc(s(20)*s(16),0,s(24)*s(16),(true->[])),arc(s(20)*s(16),1,s(25)*s(16),(true->[])),arc(s(20)*s(16),2,s(25)*s(16),(true->[])),arc(s(19)*s(16),0,s(23)*s(16),(true->[])),arc(s(19)*s(16),1,s(25)*s(16),(true->[])),arc(s(19)*s(16),2,s(25)*s(16),(true->[])),arc(s(16)*s(16),0,s(8)*s(16),(true->[])),arc(s(16)*s(16),1,s(25)*s(16),(true->[])),arc(s(16)*s(16),2,s(25)*s(16),(true->[])),arc(s(17)*s(16),0,s(21)*s(16),(true->[])),arc(s(17)*s(16),1,s(25)*s(16),(true->[])),arc(s(17)*s(16),2,s(25)*s(16),(true->[])),arc(s(18)*s(16),0,s(23)*s(16),(true->[])),arc(s(18)*s(16),1,s(25)*s(16),(true->[])),arc(s(18)*s(16),2,s(22)*s(16),(true->[])),arc(s(32)*s(14),0,s(31)*s(15),(true->[])),arc(s(32)*s(14),1,s(33)*s(10),(true->[])),arc(s(32)*s(14),2,s(33)*s(10),(true->[])),arc(s(33)*s(10),0,s(33)*s(12),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(33)*s(10),(true->[])),arc(s(33)*s(13),0,s(33)*s(13),(true->[])),arc(s(33)*s(13),1,s(33)*s(10),(true->[])),arc(s(33)*s(13),2,s(33)*s(14),(true->[])),arc(s(33)*s(12),0,s(33)*s(13),(true->[])),arc(s(33)*s(12),1,s(33)*s(10),(true->[])),arc(s(33)*s(12),2,s(33)*s(10),(true->[])),arc(s(30)*s(15),0,s(23)*s(16),(true->[])),arc(s(30)*s(15),1,s(33)*s(10),(true->[])),arc(s(30)*s(15),2,s(33)*s(10),(true->[])),arc(s(24)*s(16),0,s(28)*s(16),(true->[])),arc(s(24)*s(16),1,s(29)*s(16),(true->[])),arc(s(24)*s(16),2,s(29)*s(16),(true->[])),arc(s(25)*s(16),0,s(29)*s(16),(true->[])),arc(s(25)*s(16),1,s(29)*s(16),(true->[])),arc(s(25)*s(16),2,s(29)*s(16),(true->[])),arc(s(23)*s(16),0,s(28)*s(16),(true->[])),arc(s(23)*s(16),1,s(29)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(16),(true->[])),arc(s(21)*s(16),0,s(13)*s(16),(true->[])),arc(s(21)*s(16),1,s(29)*s(16),(true->[])),arc(s(21)*s(16),2,s(29)*s(16),(true->[])),arc(s(22)*s(16),0,s(26)*s(16),(true->[])),arc(s(22)*s(16),1,s(29)*s(16),(true->[])),arc(s(22)*s(16),2,s(29)*s(16),(true->[])),arc(s(31)*s(15),0,s(28)*s(16),(true->[])),arc(s(31)*s(15),1,s(33)*s(10),(true->[])),arc(s(31)*s(15),2,s(33)*s(10),(true->[])),arc(s(33)*s(14),0,s(33)*s(15),(true->[])),arc(s(33)*s(14),1,s(33)*s(10),(true->[])),arc(s(33)*s(14),2,s(33)*s(10),(true->[])),arc(s(28)*s(16),0,s(33)*s(16),(true->[])),arc(s(28)*s(16),1,s(33)*s(16),(true->[])),arc(s(28)*s(16),2,s(32)*s(16),(true->[])),arc(s(29)*s(16),0,s(33)*s(16),(true->[])),arc(s(29)*s(16),1,s(33)*s(16),(true->[])),arc(s(29)*s(16),2,s(33)*s(16),(true->[])),arc(s(27)*s(16),0,s(30)*s(16),(true->[])),arc(s(27)*s(16),1,s(33)*s(16),(true->[])),arc(s(27)*s(16),2,s(33)*s(16),(true->[])),arc(s(26)*s(16),0,s(18)*s(16),(true->[])),arc(s(26)*s(16),1,s(33)*s(16),(true->[])),arc(s(26)*s(16),2,s(33)*s(16),(true->[])),arc(s(33)*s(15),0,s(33)*s(16),(true->[])),arc(s(33)*s(15),1,s(33)*s(10),(true->[])),arc(s(33)*s(15),2,s(33)*s(10),(true->[])),arc(s(32)*s(16),0,s(31)*s(16),(true->[])),arc(s(32)*s(16),1,s(33)*s(16),(true->[])),arc(s(32)*s(16),2,s(33)*s(16),(true->[])),arc(s(33)*s(16),0,s(33)*s(16),(true->[])),arc(s(33)*s(16),1,s(33)*s(16),(true->[])),arc(s(33)*s(16),2,s(33)*s(16),(true->[])),arc(s(30)*s(16),0,s(23)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(33)*s(16),(true->[])),arc(s(31)*s(16),0,s(28)*s(16),(true->[])),arc(s(31)*s(16),1,s(33)*s(16),(true->[])),arc(s(31)*s(16),2,s(33)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(30)*s(31)),sink(s(31)*s(31)),sink(s(32)*s(31)),sink(s(33)*s(31))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(29)*s(1),(true->[])),arc(s(24)*s(2),2,s(29)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(29)*s(1),(true->[])),arc(s(25)*s(1),2,s(29)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(29)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(29)*s(1),(true->[])),arc(s(21)*s(6),2,s(29)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(29)*s(1),(true->[])),arc(s(22)*s(4),2,s(29)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(20)*s(5),(true->[])),arc(s(11)*s(11),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(11),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(33)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(29)*s(1),0,s(33)*s(2),(true->[])),arc(s(29)*s(1),1,s(33)*s(1),(true->[])),arc(s(29)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(33)*s(1),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(27)*s(4),0,s(30)*s(6),(true->[])),arc(s(27)*s(4),1,s(33)*s(1),(true->[])),arc(s(27)*s(4),2,s(33)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(33)*s(1),(true->[])),arc(s(26)*s(6),2,s(33)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(25)*s(5),(true->[])),arc(s(16)*s(11),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(11),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(31)*s(6),(true->[])),arc(s(32)*s(4),1,s(33)*s(1),(true->[])),arc(s(32)*s(4),2,s(33)*s(1),(true->[])),arc(s(33)*s(1),0,s(33)*s(2),(true->[])),arc(s(33)*s(1),1,s(33)*s(1),(true->[])),arc(s(33)*s(1),2,s(33)*s(1),(true->[])),arc(s(33)*s(3),0,s(33)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(1),(true->[])),arc(s(33)*s(3),2,s(33)*s(4),(true->[])),arc(s(33)*s(2),0,s(33)*s(3),(true->[])),arc(s(33)*s(2),1,s(33)*s(1),(true->[])),arc(s(33)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(6),0,s(23)*s(8),(true->[])),arc(s(30)*s(6),1,s(33)*s(1),(true->[])),arc(s(30)*s(6),2,s(33)*s(1),(true->[])),arc(s(7)*s(14),0,s(11)*s(16),(true->[])),arc(s(7)*s(14),1,s(15)*s(10),(true->[])),arc(s(7)*s(14),2,s(15)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(15)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(29)*s(5),(true->[])),arc(s(24)*s(7),2,s(29)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(29)*s(5),(true->[])),arc(s(25)*s(5),2,s(29)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(29)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(11),0,s(13)*s(13),(true->[])),arc(s(21)*s(11),1,s(29)*s(5),(true->[])),arc(s(21)*s(11),2,s(29)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(11),(true->[])),arc(s(22)*s(9),1,s(29)*s(5),(true->[])),arc(s(22)*s(9),2,s(29)*s(5),(true->[])),arc(s(31)*s(6),0,s(28)*s(8),(true->[])),arc(s(31)*s(6),1,s(33)*s(1),(true->[])),arc(s(31)*s(6),2,s(33)*s(1),(true->[])),arc(s(33)*s(4),0,s(33)*s(6),(true->[])),arc(s(33)*s(4),1,s(33)*s(1),(true->[])),arc(s(33)*s(4),2,s(33)*s(1),(true->[])),arc(s(11)*s(16),0,s(4)*s(18),(true->[])),arc(s(11)*s(16),1,s(20)*s(10),(true->[])),arc(s(11)*s(16),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(19)*s(12),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(14),0,s(16)*s(16),(true->[])),arc(s(12)*s(14),1,s(20)*s(10),(true->[])),arc(s(12)*s(14),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(20)*s(10),(true->[])),arc(s(14)*s(12),2,s(20)*s(10),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(33)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(29)*s(5),0,s(33)*s(7),(true->[])),arc(s(29)*s(5),1,s(33)*s(5),(true->[])),arc(s(29)*s(5),2,s(33)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(33)*s(5),(true->[])),arc(s(29)*s(7),2,s(33)*s(5),(true->[])),arc(s(27)*s(9),0,s(30)*s(11),(true->[])),arc(s(27)*s(9),1,s(33)*s(5),(true->[])),arc(s(27)*s(9),2,s(33)*s(5),(true->[])),arc(s(26)*s(11),0,s(18)*s(13),(true->[])),arc(s(26)*s(11),1,s(33)*s(5),(true->[])),arc(s(26)*s(11),2,s(33)*s(5),(true->[])),arc(s(33)*s(6),0,s(33)*s(8),(true->[])),arc(s(33)*s(6),1,s(33)*s(1),(true->[])),arc(s(33)*s(6),2,s(33)*s(1),(true->[])),arc(s(4)*s(18),0,s(8)*s(18),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(19),(true->[])),arc(s(20)*s(10),0,s(24)*s(12),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(25)*s(10),(true->[])),arc(s(19)*s(12),0,s(23)*s(13),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(25)*s(10),(true->[])),arc(s(16)*s(16),0,s(8)*s(18),(true->[])),arc(s(16)*s(16),1,s(25)*s(10),(true->[])),arc(s(16)*s(16),2,s(25)*s(10),(true->[])),arc(s(17)*s(14),0,s(21)*s(16),(true->[])),arc(s(17)*s(14),1,s(25)*s(10),(true->[])),arc(s(17)*s(14),2,s(25)*s(10),(true->[])),arc(s(18)*s(13),0,s(23)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(10),(true->[])),arc(s(18)*s(13),2,s(22)*s(14),(true->[])),arc(s(32)*s(9),0,s(31)*s(11),(true->[])),arc(s(32)*s(9),1,s(33)*s(5),(true->[])),arc(s(32)*s(9),2,s(33)*s(5),(true->[])),arc(s(33)*s(5),0,s(33)*s(7),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(33)*s(5),(true->[])),arc(s(33)*s(8),0,s(33)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(5),(true->[])),arc(s(33)*s(8),2,s(33)*s(9),(true->[])),arc(s(33)*s(7),0,s(33)*s(8),(true->[])),arc(s(33)*s(7),1,s(33)*s(5),(true->[])),arc(s(33)*s(7),2,s(33)*s(5),(true->[])),arc(s(30)*s(11),0,s(23)*s(13),(true->[])),arc(s(30)*s(11),1,s(33)*s(5),(true->[])),arc(s(30)*s(11),2,s(33)*s(5),(true->[])),arc(s(7)*s(19),0,s(11)*s(21),(true->[])),arc(s(7)*s(19),1,s(15)*s(15),(true->[])),arc(s(7)*s(19),2,s(15)*s(15),(true->[])),arc(s(8)*s(18),0,s(13)*s(18),(true->[])),arc(s(8)*s(18),1,s(15)*s(15),(true->[])),arc(s(8)*s(18),2,s(12)*s(19),(true->[])),arc(s(10)*s(15),0,s(14)*s(17),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(15),(true->[])),arc(s(24)*s(12),0,s(28)*s(13),(true->[])),arc(s(24)*s(12),1,s(29)*s(10),(true->[])),arc(s(24)*s(12),2,s(29)*s(10),(true->[])),arc(s(25)*s(10),0,s(29)*s(12),(true->[])),arc(s(25)*s(10),1,s(29)*s(10),(true->[])),arc(s(25)*s(10),2,s(29)*s(10),(true->[])),arc(s(23)*s(13),0,s(28)*s(13),(true->[])),arc(s(23)*s(13),1,s(29)*s(10),(true->[])),arc(s(23)*s(13),2,s(27)*s(14),(true->[])),arc(s(21)*s(16),0,s(13)*s(18),(true->[])),arc(s(21)*s(16),1,s(29)*s(10),(true->[])),arc(s(21)*s(16),2,s(29)*s(10),(true->[])),arc(s(22)*s(14),0,s(26)*s(16),(true->[])),arc(s(22)*s(14),1,s(29)*s(10),(true->[])),arc(s(22)*s(14),2,s(29)*s(10),(true->[])),arc(s(31)*s(11),0,s(28)*s(13),(true->[])),arc(s(31)*s(11),1,s(33)*s(5),(true->[])),arc(s(31)*s(11),2,s(33)*s(5),(true->[])),arc(s(33)*s(9),0,s(33)*s(11),(true->[])),arc(s(33)*s(9),1,s(33)*s(5),(true->[])),arc(s(33)*s(9),2,s(33)*s(5),(true->[])),arc(s(11)*s(21),0,s(4)*s(23),(true->[])),arc(s(11)*s(21),1,s(20)*s(15),(true->[])),arc(s(11)*s(21),2,s(20)*s(15),(true->[])),arc(s(15)*s(15),0,s(19)*s(17),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(20)*s(15),(true->[])),arc(s(12)*s(19),0,s(16)*s(21),(true->[])),arc(s(12)*s(19),1,s(20)*s(15),(true->[])),arc(s(12)*s(19),2,s(20)*s(15),(true->[])),arc(s(13)*s(18),0,s(18)*s(18),(true->[])),arc(s(13)*s(18),1,s(20)*s(15),(true->[])),arc(s(13)*s(18),2,s(17)*s(19),(true->[])),arc(s(14)*s(17),0,s(18)*s(18),(true->[])),arc(s(14)*s(17),1,s(20)*s(15),(true->[])),arc(s(14)*s(17),2,s(20)*s(15),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(33)*s(10),(true->[])),arc(s(28)*s(13),2,s(32)*s(14),(true->[])),arc(s(29)*s(10),0,s(33)*s(12),(true->[])),arc(s(29)*s(10),1,s(33)*s(10),(true->[])),arc(s(29)*s(10),2,s(33)*s(10),(true->[])),arc(s(29)*s(12),0,s(33)*s(13),(true->[])),arc(s(29)*s(12),1,s(33)*s(10),(true->[])),arc(s(29)*s(12),2,s(33)*s(10),(true->[])),arc(s(27)*s(14),0,s(30)*s(16),(true->[])),arc(s(27)*s(14),1,s(33)*s(10),(true->[])),arc(s(27)*s(14),2,s(33)*s(10),(true->[])),arc(s(26)*s(16),0,s(18)*s(18),(true->[])),arc(s(26)*s(16),1,s(33)*s(10),(true->[])),arc(s(26)*s(16),2,s(33)*s(10),(true->[])),arc(s(33)*s(11),0,s(33)*s(13),(true->[])),arc(s(33)*s(11),1,s(33)*s(5),(true->[])),arc(s(33)*s(11),2,s(33)*s(5),(true->[])),arc(s(4)*s(23),0,s(8)*s(23),(true->[])),arc(s(4)*s(23),1,s(10)*s(20),(true->[])),arc(s(4)*s(23),2,s(7)*s(24),(true->[])),arc(s(20)*s(15),0,s(24)*s(17),(true->[])),arc(s(20)*s(15),1,s(25)*s(15),(true->[])),arc(s(20)*s(15),2,s(25)*s(15),(true->[])),arc(s(19)*s(17),0,s(23)*s(18),(true->[])),arc(s(19)*s(17),1,s(25)*s(15),(true->[])),arc(s(19)*s(17),2,s(25)*s(15),(true->[])),arc(s(16)*s(21),0,s(8)*s(23),(true->[])),arc(s(16)*s(21),1,s(25)*s(15),(true->[])),arc(s(16)*s(21),2,s(25)*s(15),(true->[])),arc(s(17)*s(19),0,s(21)*s(21),(true->[])),arc(s(17)*s(19),1,s(25)*s(15),(true->[])),arc(s(17)*s(19),2,s(25)*s(15),(true->[])),arc(s(18)*s(18),0,s(23)*s(18),(true->[])),arc(s(18)*s(18),1,s(25)*s(15),(true->[])),arc(s(18)*s(18),2,s(22)*s(19),(true->[])),arc(s(32)*s(14),0,s(31)*s(16),(true->[])),arc(s(32)*s(14),1,s(33)*s(10),(true->[])),arc(s(32)*s(14),2,s(33)*s(10),(true->[])),arc(s(33)*s(10),0,s(33)*s(12),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(33)*s(10),(true->[])),arc(s(33)*s(13),0,s(33)*s(13),(true->[])),arc(s(33)*s(13),1,s(33)*s(10),(true->[])),arc(s(33)*s(13),2,s(33)*s(14),(true->[])),arc(s(33)*s(12),0,s(33)*s(13),(true->[])),arc(s(33)*s(12),1,s(33)*s(10),(true->[])),arc(s(33)*s(12),2,s(33)*s(10),(true->[])),arc(s(30)*s(16),0,s(23)*s(18),(true->[])),arc(s(30)*s(16),1,s(33)*s(10),(true->[])),arc(s(30)*s(16),2,s(33)*s(10),(true->[])),arc(s(7)*s(24),0,s(11)*s(26),(true->[])),arc(s(7)*s(24),1,s(15)*s(20),(true->[])),arc(s(7)*s(24),2,s(15)*s(20),(true->[])),arc(s(8)*s(23),0,s(13)*s(23),(true->[])),arc(s(8)*s(23),1,s(15)*s(20),(true->[])),arc(s(8)*s(23),2,s(12)*s(24),(true->[])),arc(s(10)*s(20),0,s(14)*s(22),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(15)*s(20),(true->[])),arc(s(24)*s(17),0,s(28)*s(18),(true->[])),arc(s(24)*s(17),1,s(29)*s(15),(true->[])),arc(s(24)*s(17),2,s(29)*s(15),(true->[])),arc(s(25)*s(15),0,s(29)*s(17),(true->[])),arc(s(25)*s(15),1,s(29)*s(15),(true->[])),arc(s(25)*s(15),2,s(29)*s(15),(true->[])),arc(s(23)*s(18),0,s(28)*s(18),(true->[])),arc(s(23)*s(18),1,s(29)*s(15),(true->[])),arc(s(23)*s(18),2,s(27)*s(19),(true->[])),arc(s(21)*s(21),0,s(13)*s(23),(true->[])),arc(s(21)*s(21),1,s(29)*s(15),(true->[])),arc(s(21)*s(21),2,s(29)*s(15),(true->[])),arc(s(22)*s(19),0,s(26)*s(21),(true->[])),arc(s(22)*s(19),1,s(29)*s(15),(true->[])),arc(s(22)*s(19),2,s(29)*s(15),(true->[])),arc(s(31)*s(16),0,s(28)*s(18),(true->[])),arc(s(31)*s(16),1,s(33)*s(10),(true->[])),arc(s(31)*s(16),2,s(33)*s(10),(true->[])),arc(s(33)*s(14),0,s(33)*s(16),(true->[])),arc(s(33)*s(14),1,s(33)*s(10),(true->[])),arc(s(33)*s(14),2,s(33)*s(10),(true->[])),arc(s(11)*s(26),0,s(4)*s(28),(true->[])),arc(s(11)*s(26),1,s(20)*s(20),(true->[])),arc(s(11)*s(26),2,s(20)*s(20),(true->[])),arc(s(15)*s(20),0,s(19)*s(22),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(12)*s(24),0,s(16)*s(26),(true->[])),arc(s(12)*s(24),1,s(20)*s(20),(true->[])),arc(s(12)*s(24),2,s(20)*s(20),(true->[])),arc(s(13)*s(23),0,s(18)*s(23),(true->[])),arc(s(13)*s(23),1,s(20)*s(20),(true->[])),arc(s(13)*s(23),2,s(17)*s(24),(true->[])),arc(s(14)*s(22),0,s(18)*s(23),(true->[])),arc(s(14)*s(22),1,s(20)*s(20),(true->[])),arc(s(14)*s(22),2,s(20)*s(20),(true->[])),arc(s(28)*s(18),0,s(33)*s(18),(true->[])),arc(s(28)*s(18),1,s(33)*s(15),(true->[])),arc(s(28)*s(18),2,s(32)*s(19),(true->[])),arc(s(29)*s(15),0,s(33)*s(17),(true->[])),arc(s(29)*s(15),1,s(33)*s(15),(true->[])),arc(s(29)*s(15),2,s(33)*s(15),(true->[])),arc(s(29)*s(17),0,s(33)*s(18),(true->[])),arc(s(29)*s(17),1,s(33)*s(15),(true->[])),arc(s(29)*s(17),2,s(33)*s(15),(true->[])),arc(s(27)*s(19),0,s(30)*s(21),(true->[])),arc(s(27)*s(19),1,s(33)*s(15),(true->[])),arc(s(27)*s(19),2,s(33)*s(15),(true->[])),arc(s(26)*s(21),0,s(18)*s(23),(true->[])),arc(s(26)*s(21),1,s(33)*s(15),(true->[])),arc(s(26)*s(21),2,s(33)*s(15),(true->[])),arc(s(33)*s(16),0,s(33)*s(18),(true->[])),arc(s(33)*s(16),1,s(33)*s(10),(true->[])),arc(s(33)*s(16),2,s(33)*s(10),(true->[])),arc(s(4)*s(28),0,s(8)*s(28),(true->[])),arc(s(4)*s(28),1,s(10)*s(25),(true->[])),arc(s(4)*s(28),2,s(7)*s(29),(true->[])),arc(s(20)*s(20),0,s(24)*s(22),(true->[])),arc(s(20)*s(20),1,s(25)*s(20),(true->[])),arc(s(20)*s(20),2,s(25)*s(20),(true->[])),arc(s(19)*s(22),0,s(23)*s(23),(true->[])),arc(s(19)*s(22),1,s(25)*s(20),(true->[])),arc(s(19)*s(22),2,s(25)*s(20),(true->[])),arc(s(16)*s(26),0,s(8)*s(28),(true->[])),arc(s(16)*s(26),1,s(25)*s(20),(true->[])),arc(s(16)*s(26),2,s(25)*s(20),(true->[])),arc(s(17)*s(24),0,s(21)*s(26),(true->[])),arc(s(17)*s(24),1,s(25)*s(20),(true->[])),arc(s(17)*s(24),2,s(25)*s(20),(true->[])),arc(s(18)*s(23),0,s(23)*s(23),(true->[])),arc(s(18)*s(23),1,s(25)*s(20),(true->[])),arc(s(18)*s(23),2,s(22)*s(24),(true->[])),arc(s(32)*s(19),0,s(31)*s(21),(true->[])),arc(s(32)*s(19),1,s(33)*s(15),(true->[])),arc(s(32)*s(19),2,s(33)*s(15),(true->[])),arc(s(33)*s(15),0,s(33)*s(17),(true->[])),arc(s(33)*s(15),1,s(33)*s(15),(true->[])),arc(s(33)*s(15),2,s(33)*s(15),(true->[])),arc(s(33)*s(18),0,s(33)*s(18),(true->[])),arc(s(33)*s(18),1,s(33)*s(15),(true->[])),arc(s(33)*s(18),2,s(33)*s(19),(true->[])),arc(s(33)*s(17),0,s(33)*s(18),(true->[])),arc(s(33)*s(17),1,s(33)*s(15),(true->[])),arc(s(33)*s(17),2,s(33)*s(15),(true->[])),arc(s(30)*s(21),0,s(23)*s(23),(true->[])),arc(s(30)*s(21),1,s(33)*s(15),(true->[])),arc(s(30)*s(21),2,s(33)*s(15),(true->[])),arc(s(7)*s(29),0,s(11)*s(30),(true->[])),arc(s(7)*s(29),1,s(15)*s(25),(true->[])),arc(s(7)*s(29),2,s(15)*s(25),(true->[])),arc(s(8)*s(28),0,s(13)*s(28),(true->[])),arc(s(8)*s(28),1,s(15)*s(25),(true->[])),arc(s(8)*s(28),2,s(12)*s(29),(true->[])),arc(s(10)*s(25),0,s(14)*s(27),(true->[])),arc(s(10)*s(25),1,s(15)*s(25),(true->[])),arc(s(10)*s(25),2,s(15)*s(25),(true->[])),arc(s(24)*s(22),0,s(28)*s(23),(true->[])),arc(s(24)*s(22),1,s(29)*s(20),(true->[])),arc(s(24)*s(22),2,s(29)*s(20),(true->[])),arc(s(25)*s(20),0,s(29)*s(22),(true->[])),arc(s(25)*s(20),1,s(29)*s(20),(true->[])),arc(s(25)*s(20),2,s(29)*s(20),(true->[])),arc(s(23)*s(23),0,s(28)*s(23),(true->[])),arc(s(23)*s(23),1,s(29)*s(20),(true->[])),arc(s(23)*s(23),2,s(27)*s(24),(true->[])),arc(s(21)*s(26),0,s(13)*s(28),(true->[])),arc(s(21)*s(26),1,s(29)*s(20),(true->[])),arc(s(21)*s(26),2,s(29)*s(20),(true->[])),arc(s(22)*s(24),0,s(26)*s(26),(true->[])),arc(s(22)*s(24),1,s(29)*s(20),(true->[])),arc(s(22)*s(24),2,s(29)*s(20),(true->[])),arc(s(31)*s(21),0,s(28)*s(23),(true->[])),arc(s(31)*s(21),1,s(33)*s(15),(true->[])),arc(s(31)*s(21),2,s(33)*s(15),(true->[])),arc(s(33)*s(19),0,s(33)*s(21),(true->[])),arc(s(33)*s(19),1,s(33)*s(15),(true->[])),arc(s(33)*s(19),2,s(33)*s(15),(true->[])),arc(s(11)*s(30),0,s(4)*s(31),(true->[])),arc(s(11)*s(30),1,s(20)*s(25),(true->[])),arc(s(11)*s(30),2,s(20)*s(25),(true->[])),arc(s(15)*s(25),0,s(19)*s(27),(true->[])),arc(s(15)*s(25),1,s(20)*s(25),(true->[])),arc(s(15)*s(25),2,s(20)*s(25),(true->[])),arc(s(12)*s(29),0,s(16)*s(30),(true->[])),arc(s(12)*s(29),1,s(20)*s(25),(true->[])),arc(s(12)*s(29),2,s(20)*s(25),(true->[])),arc(s(13)*s(28),0,s(18)*s(28),(true->[])),arc(s(13)*s(28),1,s(20)*s(25),(true->[])),arc(s(13)*s(28),2,s(17)*s(29),(true->[])),arc(s(14)*s(27),0,s(18)*s(28),(true->[])),arc(s(14)*s(27),1,s(20)*s(25),(true->[])),arc(s(14)*s(27),2,s(20)*s(25),(true->[])),arc(s(28)*s(23),0,s(33)*s(23),(true->[])),arc(s(28)*s(23),1,s(33)*s(20),(true->[])),arc(s(28)*s(23),2,s(32)*s(24),(true->[])),arc(s(29)*s(20),0,s(33)*s(22),(true->[])),arc(s(29)*s(20),1,s(33)*s(20),(true->[])),arc(s(29)*s(20),2,s(33)*s(20),(true->[])),arc(s(29)*s(22),0,s(33)*s(23),(true->[])),arc(s(29)*s(22),1,s(33)*s(20),(true->[])),arc(s(29)*s(22),2,s(33)*s(20),(true->[])),arc(s(27)*s(24),0,s(30)*s(26),(true->[])),arc(s(27)*s(24),1,s(33)*s(20),(true->[])),arc(s(27)*s(24),2,s(33)*s(20),(true->[])),arc(s(26)*s(26),0,s(18)*s(28),(true->[])),arc(s(26)*s(26),1,s(33)*s(20),(true->[])),arc(s(26)*s(26),2,s(33)*s(20),(true->[])),arc(s(33)*s(21),0,s(33)*s(23),(true->[])),arc(s(33)*s(21),1,s(33)*s(15),(true->[])),arc(s(33)*s(21),2,s(33)*s(15),(true->[])),arc(s(4)*s(31),0,s(8)*s(31),(true->[])),arc(s(4)*s(31),1,s(10)*s(31),(true->[])),arc(s(4)*s(31),2,s(7)*s(31),(true->[])),arc(s(20)*s(25),0,s(24)*s(27),(true->[])),arc(s(20)*s(25),1,s(25)*s(25),(true->[])),arc(s(20)*s(25),2,s(25)*s(25),(true->[])),arc(s(19)*s(27),0,s(23)*s(28),(true->[])),arc(s(19)*s(27),1,s(25)*s(25),(true->[])),arc(s(19)*s(27),2,s(25)*s(25),(true->[])),arc(s(16)*s(30),0,s(8)*s(31),(true->[])),arc(s(16)*s(30),1,s(25)*s(25),(true->[])),arc(s(16)*s(30),2,s(25)*s(25),(true->[])),arc(s(17)*s(29),0,s(21)*s(30),(true->[])),arc(s(17)*s(29),1,s(25)*s(25),(true->[])),arc(s(17)*s(29),2,s(25)*s(25),(true->[])),arc(s(18)*s(28),0,s(23)*s(28),(true->[])),arc(s(18)*s(28),1,s(25)*s(25),(true->[])),arc(s(18)*s(28),2,s(22)*s(29),(true->[])),arc(s(32)*s(24),0,s(31)*s(26),(true->[])),arc(s(32)*s(24),1,s(33)*s(20),(true->[])),arc(s(32)*s(24),2,s(33)*s(20),(true->[])),arc(s(33)*s(20),0,s(33)*s(22),(true->[])),arc(s(33)*s(20),1,s(33)*s(20),(true->[])),arc(s(33)*s(20),2,s(33)*s(20),(true->[])),arc(s(33)*s(23),0,s(33)*s(23),(true->[])),arc(s(33)*s(23),1,s(33)*s(20),(true->[])),arc(s(33)*s(23),2,s(33)*s(24),(true->[])),arc(s(33)*s(22),0,s(33)*s(23),(true->[])),arc(s(33)*s(22),1,s(33)*s(20),(true->[])),arc(s(33)*s(22),2,s(33)*s(20),(true->[])),arc(s(30)*s(26),0,s(23)*s(28),(true->[])),arc(s(30)*s(26),1,s(33)*s(20),(true->[])),arc(s(30)*s(26),2,s(33)*s(20),(true->[])),arc(s(7)*s(31),0,s(11)*s(31),(true->[])),arc(s(7)*s(31),1,s(15)*s(31),(true->[])),arc(s(7)*s(31),2,s(15)*s(31),(true->[])),arc(s(8)*s(31),0,s(13)*s(31),(true->[])),arc(s(8)*s(31),1,s(15)*s(31),(true->[])),arc(s(8)*s(31),2,s(12)*s(31),(true->[])),arc(s(10)*s(31),0,s(14)*s(31),(true->[])),arc(s(10)*s(31),1,s(15)*s(31),(true->[])),arc(s(10)*s(31),2,s(15)*s(31),(true->[])),arc(s(24)*s(27),0,s(28)*s(28),(true->[])),arc(s(24)*s(27),1,s(29)*s(25),(true->[])),arc(s(24)*s(27),2,s(29)*s(25),(true->[])),arc(s(25)*s(25),0,s(29)*s(27),(true->[])),arc(s(25)*s(25),1,s(29)*s(25),(true->[])),arc(s(25)*s(25),2,s(29)*s(25),(true->[])),arc(s(23)*s(28),0,s(28)*s(28),(true->[])),arc(s(23)*s(28),1,s(29)*s(25),(true->[])),arc(s(23)*s(28),2,s(27)*s(29),(true->[])),arc(s(21)*s(30),0,s(13)*s(31),(true->[])),arc(s(21)*s(30),1,s(29)*s(25),(true->[])),arc(s(21)*s(30),2,s(29)*s(25),(true->[])),arc(s(22)*s(29),0,s(26)*s(30),(true->[])),arc(s(22)*s(29),1,s(29)*s(25),(true->[])),arc(s(22)*s(29),2,s(29)*s(25),(true->[])),arc(s(31)*s(26),0,s(28)*s(28),(true->[])),arc(s(31)*s(26),1,s(33)*s(20),(true->[])),arc(s(31)*s(26),2,s(33)*s(20),(true->[])),arc(s(33)*s(24),0,s(33)*s(26),(true->[])),arc(s(33)*s(24),1,s(33)*s(20),(true->[])),arc(s(33)*s(24),2,s(33)*s(20),(true->[])),arc(s(11)*s(31),0,s(4)*s(31),(true->[])),arc(s(11)*s(31),1,s(20)*s(31),(true->[])),arc(s(11)*s(31),2,s(20)*s(31),(true->[])),arc(s(15)*s(31),0,s(19)*s(31),(true->[])),arc(s(15)*s(31),1,s(20)*s(31),(true->[])),arc(s(15)*s(31),2,s(20)*s(31),(true->[])),arc(s(12)*s(31),0,s(16)*s(31),(true->[])),arc(s(12)*s(31),1,s(20)*s(31),(true->[])),arc(s(12)*s(31),2,s(20)*s(31),(true->[])),arc(s(13)*s(31),0,s(18)*s(31),(true->[])),arc(s(13)*s(31),1,s(20)*s(31),(true->[])),arc(s(13)*s(31),2,s(17)*s(31),(true->[])),arc(s(14)*s(31),0,s(18)*s(31),(true->[])),arc(s(14)*s(31),1,s(20)*s(31),(true->[])),arc(s(14)*s(31),2,s(20)*s(31),(true->[])),arc(s(28)*s(28),0,s(33)*s(28),(true->[])),arc(s(28)*s(28),1,s(33)*s(25),(true->[])),arc(s(28)*s(28),2,s(32)*s(29),(true->[])),arc(s(29)*s(25),0,s(33)*s(27),(true->[])),arc(s(29)*s(25),1,s(33)*s(25),(true->[])),arc(s(29)*s(25),2,s(33)*s(25),(true->[])),arc(s(29)*s(27),0,s(33)*s(28),(true->[])),arc(s(29)*s(27),1,s(33)*s(25),(true->[])),arc(s(29)*s(27),2,s(33)*s(25),(true->[])),arc(s(27)*s(29),0,s(30)*s(30),(true->[])),arc(s(27)*s(29),1,s(33)*s(25),(true->[])),arc(s(27)*s(29),2,s(33)*s(25),(true->[])),arc(s(26)*s(30),0,s(18)*s(31),(true->[])),arc(s(26)*s(30),1,s(33)*s(25),(true->[])),arc(s(26)*s(30),2,s(33)*s(25),(true->[])),arc(s(33)*s(26),0,s(33)*s(28),(true->[])),arc(s(33)*s(26),1,s(33)*s(20),(true->[])),arc(s(33)*s(26),2,s(33)*s(20),(true->[])),arc(s(20)*s(31),0,s(24)*s(31),(true->[])),arc(s(20)*s(31),1,s(25)*s(31),(true->[])),arc(s(20)*s(31),2,s(25)*s(31),(true->[])),arc(s(19)*s(31),0,s(23)*s(31),(true->[])),arc(s(19)*s(31),1,s(25)*s(31),(true->[])),arc(s(19)*s(31),2,s(25)*s(31),(true->[])),arc(s(16)*s(31),0,s(8)*s(31),(true->[])),arc(s(16)*s(31),1,s(25)*s(31),(true->[])),arc(s(16)*s(31),2,s(25)*s(31),(true->[])),arc(s(17)*s(31),0,s(21)*s(31),(true->[])),arc(s(17)*s(31),1,s(25)*s(31),(true->[])),arc(s(17)*s(31),2,s(25)*s(31),(true->[])),arc(s(18)*s(31),0,s(23)*s(31),(true->[])),arc(s(18)*s(31),1,s(25)*s(31),(true->[])),arc(s(18)*s(31),2,s(22)*s(31),(true->[])),arc(s(32)*s(29),0,s(31)*s(30),(true->[])),arc(s(32)*s(29),1,s(33)*s(25),(true->[])),arc(s(32)*s(29),2,s(33)*s(25),(true->[])),arc(s(33)*s(25),0,s(33)*s(27),(true->[])),arc(s(33)*s(25),1,s(33)*s(25),(true->[])),arc(s(33)*s(25),2,s(33)*s(25),(true->[])),arc(s(33)*s(28),0,s(33)*s(28),(true->[])),arc(s(33)*s(28),1,s(33)*s(25),(true->[])),arc(s(33)*s(28),2,s(33)*s(29),(true->[])),arc(s(33)*s(27),0,s(33)*s(28),(true->[])),arc(s(33)*s(27),1,s(33)*s(25),(true->[])),arc(s(33)*s(27),2,s(33)*s(25),(true->[])),arc(s(30)*s(30),0,s(23)*s(31),(true->[])),arc(s(30)*s(30),1,s(33)*s(25),(true->[])),arc(s(30)*s(30),2,s(33)*s(25),(true->[])),arc(s(24)*s(31),0,s(28)*s(31),(true->[])),arc(s(24)*s(31),1,s(29)*s(31),(true->[])),arc(s(24)*s(31),2,s(29)*s(31),(true->[])),arc(s(25)*s(31),0,s(29)*s(31),(true->[])),arc(s(25)*s(31),1,s(29)*s(31),(true->[])),arc(s(25)*s(31),2,s(29)*s(31),(true->[])),arc(s(23)*s(31),0,s(28)*s(31),(true->[])),arc(s(23)*s(31),1,s(29)*s(31),(true->[])),arc(s(23)*s(31),2,s(27)*s(31),(true->[])),arc(s(21)*s(31),0,s(13)*s(31),(true->[])),arc(s(21)*s(31),1,s(29)*s(31),(true->[])),arc(s(21)*s(31),2,s(29)*s(31),(true->[])),arc(s(22)*s(31),0,s(26)*s(31),(true->[])),arc(s(22)*s(31),1,s(29)*s(31),(true->[])),arc(s(22)*s(31),2,s(29)*s(31),(true->[])),arc(s(31)*s(30),0,s(28)*s(31),(true->[])),arc(s(31)*s(30),1,s(33)*s(25),(true->[])),arc(s(31)*s(30),2,s(33)*s(25),(true->[])),arc(s(33)*s(29),0,s(33)*s(30),(true->[])),arc(s(33)*s(29),1,s(33)*s(25),(true->[])),arc(s(33)*s(29),2,s(33)*s(25),(true->[])),arc(s(28)*s(31),0,s(33)*s(31),(true->[])),arc(s(28)*s(31),1,s(33)*s(31),(true->[])),arc(s(28)*s(31),2,s(32)*s(31),(true->[])),arc(s(29)*s(31),0,s(33)*s(31),(true->[])),arc(s(29)*s(31),1,s(33)*s(31),(true->[])),arc(s(29)*s(31),2,s(33)*s(31),(true->[])),arc(s(27)*s(31),0,s(30)*s(31),(true->[])),arc(s(27)*s(31),1,s(33)*s(31),(true->[])),arc(s(27)*s(31),2,s(33)*s(31),(true->[])),arc(s(26)*s(31),0,s(18)*s(31),(true->[])),arc(s(26)*s(31),1,s(33)*s(31),(true->[])),arc(s(26)*s(31),2,s(33)*s(31),(true->[])),arc(s(33)*s(30),0,s(33)*s(31),(true->[])),arc(s(33)*s(30),1,s(33)*s(25),(true->[])),arc(s(33)*s(30),2,s(33)*s(25),(true->[])),arc(s(32)*s(31),0,s(31)*s(31),(true->[])),arc(s(32)*s(31),1,s(33)*s(31),(true->[])),arc(s(32)*s(31),2,s(33)*s(31),(true->[])),arc(s(33)*s(31),0,s(33)*s(31),(true->[])),arc(s(33)*s(31),1,s(33)*s(31),(true->[])),arc(s(33)*s(31),2,s(33)*s(31),(true->[])),arc(s(30)*s(31),0,s(23)*s(31),(true->[])),arc(s(30)*s(31),1,s(33)*s(31),(true->[])),arc(s(30)*s(31),2,s(33)*s(31),(true->[])),arc(s(31)*s(31),0,s(28)*s(31),(true->[])),arc(s(31)*s(31),1,s(33)*s(31),(true->[])),arc(s(31)*s(31),2,s(33)*s(31),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(6)),sink(s(46)*s(6)),sink(s(47)*s(6)),sink(s(48)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(5),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(5),0,s(4)*s(6),(true->[])),arc(s(11)*s(5),1,s(20)*s(1),(true->[])),arc(s(11)*s(5),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(5),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(5),0,s(8)*s(6),(true->[])),arc(s(16)*s(5),1,s(25)*s(1),(true->[])),arc(s(16)*s(5),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(5),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(6),0,s(11)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(6),0,s(13)*s(6),(true->[])),arc(s(8)*s(6),1,s(15)*s(6),(true->[])),arc(s(8)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(5),0,s(13)*s(6),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(5),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(19)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(6),0,s(16)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(6),0,s(18)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(6),0,s(18)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(5),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(5),0,s(18)*s(6),(true->[])),arc(s(26)*s(5),1,s(35)*s(1),(true->[])),arc(s(26)*s(5),2,s(35)*s(1),(true->[])),arc(s(20)*s(6),0,s(24)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(6),(true->[])),arc(s(19)*s(6),0,s(23)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(25)*s(6),(true->[])),arc(s(16)*s(6),0,s(8)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(17)*s(6),0,s(21)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(25)*s(6),(true->[])),arc(s(18)*s(6),0,s(23)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(22)*s(6),(true->[])),arc(s(32)*s(4),0,s(36)*s(5),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(5),0,s(23)*s(6),(true->[])),arc(s(31)*s(5),1,s(40)*s(1),(true->[])),arc(s(31)*s(5),2,s(40)*s(1),(true->[])),arc(s(24)*s(6),0,s(28)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(30)*s(6),(true->[])),arc(s(25)*s(6),0,s(29)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(28)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(13)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(30)*s(6),(true->[])),arc(s(22)*s(6),0,s(26)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(30)*s(6),(true->[])),arc(s(36)*s(5),0,s(28)*s(6),(true->[])),arc(s(36)*s(5),1,s(44)*s(1),(true->[])),arc(s(36)*s(5),2,s(44)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(5),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(44)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(44)*s(1),(true->[])),arc(s(28)*s(6),0,s(33)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(6),(true->[])),arc(s(30)*s(6),0,s(34)*s(6),(true->[])),arc(s(30)*s(6),1,s(35)*s(6),(true->[])),arc(s(30)*s(6),2,s(35)*s(6),(true->[])),arc(s(29)*s(6),0,s(33)*s(6),(true->[])),arc(s(29)*s(6),1,s(35)*s(6),(true->[])),arc(s(29)*s(6),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(31)*s(6),(true->[])),arc(s(27)*s(6),1,s(35)*s(6),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(6),0,s(18)*s(6),(true->[])),arc(s(26)*s(6),1,s(35)*s(6),(true->[])),arc(s(26)*s(6),2,s(35)*s(6),(true->[])),arc(s(44)*s(1),0,s(48)*s(2),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(1),(true->[])),arc(s(41)*s(5),0,s(33)*s(6),(true->[])),arc(s(41)*s(5),1,s(48)*s(1),(true->[])),arc(s(41)*s(5),2,s(48)*s(1),(true->[])),arc(s(42)*s(4),0,s(45)*s(5),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(48)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(32)*s(6),0,s(36)*s(6),(true->[])),arc(s(32)*s(6),1,s(40)*s(6),(true->[])),arc(s(32)*s(6),2,s(40)*s(6),(true->[])),arc(s(33)*s(6),0,s(38)*s(6),(true->[])),arc(s(33)*s(6),1,s(40)*s(6),(true->[])),arc(s(33)*s(6),2,s(37)*s(6),(true->[])),arc(s(35)*s(6),0,s(39)*s(6),(true->[])),arc(s(35)*s(6),1,s(40)*s(6),(true->[])),arc(s(35)*s(6),2,s(40)*s(6),(true->[])),arc(s(34)*s(6),0,s(38)*s(6),(true->[])),arc(s(34)*s(6),1,s(40)*s(6),(true->[])),arc(s(34)*s(6),2,s(40)*s(6),(true->[])),arc(s(31)*s(6),0,s(23)*s(6),(true->[])),arc(s(31)*s(6),1,s(40)*s(6),(true->[])),arc(s(31)*s(6),2,s(40)*s(6),(true->[])),arc(s(48)*s(1),0,s(48)*s(2),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(1),(true->[])),arc(s(48)*s(2),0,s(48)*s(3),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(1),(true->[])),arc(s(48)*s(3),0,s(48)*s(3),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(4),(true->[])),arc(s(45)*s(5),0,s(38)*s(6),(true->[])),arc(s(45)*s(5),1,s(48)*s(1),(true->[])),arc(s(45)*s(5),2,s(48)*s(1),(true->[])),arc(s(47)*s(4),0,s(46)*s(5),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(48)*s(1),(true->[])),arc(s(36)*s(6),0,s(28)*s(6),(true->[])),arc(s(36)*s(6),1,s(44)*s(6),(true->[])),arc(s(36)*s(6),2,s(44)*s(6),(true->[])),arc(s(40)*s(6),0,s(44)*s(6),(true->[])),arc(s(40)*s(6),1,s(44)*s(6),(true->[])),arc(s(40)*s(6),2,s(44)*s(6),(true->[])),arc(s(37)*s(6),0,s(41)*s(6),(true->[])),arc(s(37)*s(6),1,s(44)*s(6),(true->[])),arc(s(37)*s(6),2,s(44)*s(6),(true->[])),arc(s(38)*s(6),0,s(43)*s(6),(true->[])),arc(s(38)*s(6),1,s(44)*s(6),(true->[])),arc(s(38)*s(6),2,s(42)*s(6),(true->[])),arc(s(39)*s(6),0,s(43)*s(6),(true->[])),arc(s(39)*s(6),1,s(44)*s(6),(true->[])),arc(s(39)*s(6),2,s(44)*s(6),(true->[])),arc(s(48)*s(4),0,s(48)*s(5),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(1),(true->[])),arc(s(46)*s(5),0,s(43)*s(6),(true->[])),arc(s(46)*s(5),1,s(48)*s(1),(true->[])),arc(s(46)*s(5),2,s(48)*s(1),(true->[])),arc(s(44)*s(6),0,s(48)*s(6),(true->[])),arc(s(44)*s(6),1,s(48)*s(6),(true->[])),arc(s(44)*s(6),2,s(48)*s(6),(true->[])),arc(s(41)*s(6),0,s(33)*s(6),(true->[])),arc(s(41)*s(6),1,s(48)*s(6),(true->[])),arc(s(41)*s(6),2,s(48)*s(6),(true->[])),arc(s(42)*s(6),0,s(45)*s(6),(true->[])),arc(s(42)*s(6),1,s(48)*s(6),(true->[])),arc(s(42)*s(6),2,s(48)*s(6),(true->[])),arc(s(43)*s(6),0,s(48)*s(6),(true->[])),arc(s(43)*s(6),1,s(48)*s(6),(true->[])),arc(s(43)*s(6),2,s(47)*s(6),(true->[])),arc(s(48)*s(5),0,s(48)*s(6),(true->[])),arc(s(48)*s(5),1,s(48)*s(1),(true->[])),arc(s(48)*s(5),2,s(48)*s(1),(true->[])),arc(s(48)*s(6),0,s(48)*s(6),(true->[])),arc(s(48)*s(6),1,s(48)*s(6),(true->[])),arc(s(48)*s(6),2,s(48)*s(6),(true->[])),arc(s(45)*s(6),0,s(38)*s(6),(true->[])),arc(s(45)*s(6),1,s(48)*s(6),(true->[])),arc(s(45)*s(6),2,s(48)*s(6),(true->[])),arc(s(47)*s(6),0,s(46)*s(6),(true->[])),arc(s(47)*s(6),1,s(48)*s(6),(true->[])),arc(s(47)*s(6),2,s(48)*s(6),(true->[])),arc(s(46)*s(6),0,s(43)*s(6),(true->[])),arc(s(46)*s(6),1,s(48)*s(6),(true->[])),arc(s(46)*s(6),2,s(48)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(11)),sink(s(46)*s(11)),sink(s(47)*s(11)),sink(s(48)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(10),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(30)*s(1),(true->[])),arc(s(21)*s(6),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(10),0,s(4)*s(11),(true->[])),arc(s(11)*s(10),1,s(20)*s(5),(true->[])),arc(s(11)*s(10),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(10),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(6),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(35)*s(1),(true->[])),arc(s(26)*s(6),2,s(35)*s(1),(true->[])),arc(s(4)*s(11),0,s(8)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(7)*s(11),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(10),0,s(8)*s(11),(true->[])),arc(s(16)*s(10),1,s(25)*s(5),(true->[])),arc(s(16)*s(10),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(10),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(36)*s(6),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(6),0,s(23)*s(8),(true->[])),arc(s(31)*s(6),1,s(40)*s(1),(true->[])),arc(s(31)*s(6),2,s(40)*s(1),(true->[])),arc(s(7)*s(11),0,s(11)*s(11),(true->[])),arc(s(7)*s(11),1,s(15)*s(11),(true->[])),arc(s(7)*s(11),2,s(15)*s(11),(true->[])),arc(s(8)*s(11),0,s(13)*s(11),(true->[])),arc(s(8)*s(11),1,s(15)*s(11),(true->[])),arc(s(8)*s(11),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(14)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(15)*s(11),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(30)*s(5),(true->[])),arc(s(24)*s(7),2,s(30)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(30)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(10),0,s(13)*s(11),(true->[])),arc(s(21)*s(10),1,s(30)*s(5),(true->[])),arc(s(21)*s(10),2,s(30)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(10),(true->[])),arc(s(22)*s(9),1,s(30)*s(5),(true->[])),arc(s(22)*s(9),2,s(30)*s(5),(true->[])),arc(s(36)*s(6),0,s(28)*s(8),(true->[])),arc(s(36)*s(6),1,s(44)*s(1),(true->[])),arc(s(36)*s(6),2,s(44)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(6),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(44)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(44)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(20)*s(11),(true->[])),arc(s(15)*s(11),0,s(19)*s(11),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(20)*s(11),(true->[])),arc(s(12)*s(11),0,s(16)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(20)*s(11),(true->[])),arc(s(13)*s(11),0,s(18)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(11),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(20)*s(11),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(30)*s(5),0,s(34)*s(7),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(35)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(35)*s(5),(true->[])),arc(s(29)*s(7),2,s(35)*s(5),(true->[])),arc(s(27)*s(9),0,s(31)*s(10),(true->[])),arc(s(27)*s(9),1,s(35)*s(5),(true->[])),arc(s(27)*s(9),2,s(35)*s(5),(true->[])),arc(s(26)*s(10),0,s(18)*s(11),(true->[])),arc(s(26)*s(10),1,s(35)*s(5),(true->[])),arc(s(26)*s(10),2,s(35)*s(5),(true->[])),arc(s(44)*s(1),0,s(48)*s(2),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(1),(true->[])),arc(s(41)*s(6),0,s(33)*s(8),(true->[])),arc(s(41)*s(6),1,s(48)*s(1),(true->[])),arc(s(41)*s(6),2,s(48)*s(1),(true->[])),arc(s(42)*s(4),0,s(45)*s(6),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(48)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(20)*s(11),0,s(24)*s(11),(true->[])),arc(s(20)*s(11),1,s(25)*s(11),(true->[])),arc(s(20)*s(11),2,s(25)*s(11),(true->[])),arc(s(19)*s(11),0,s(23)*s(11),(true->[])),arc(s(19)*s(11),1,s(25)*s(11),(true->[])),arc(s(19)*s(11),2,s(25)*s(11),(true->[])),arc(s(16)*s(11),0,s(8)*s(11),(true->[])),arc(s(16)*s(11),1,s(25)*s(11),(true->[])),arc(s(16)*s(11),2,s(25)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(11),(true->[])),arc(s(17)*s(11),1,s(25)*s(11),(true->[])),arc(s(17)*s(11),2,s(25)*s(11),(true->[])),arc(s(18)*s(11),0,s(23)*s(11),(true->[])),arc(s(18)*s(11),1,s(25)*s(11),(true->[])),arc(s(18)*s(11),2,s(22)*s(11),(true->[])),arc(s(32)*s(9),0,s(36)*s(10),(true->[])),arc(s(32)*s(9),1,s(40)*s(5),(true->[])),arc(s(32)*s(9),2,s(40)*s(5),(true->[])),arc(s(33)*s(8),0,s(38)*s(8),(true->[])),arc(s(33)*s(8),1,s(40)*s(5),(true->[])),arc(s(33)*s(8),2,s(37)*s(9),(true->[])),arc(s(35)*s(5),0,s(39)*s(7),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(40)*s(5),(true->[])),arc(s(34)*s(7),0,s(38)*s(8),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(40)*s(5),(true->[])),arc(s(31)*s(10),0,s(23)*s(11),(true->[])),arc(s(31)*s(10),1,s(40)*s(5),(true->[])),arc(s(31)*s(10),2,s(40)*s(5),(true->[])),arc(s(48)*s(1),0,s(48)*s(2),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(1),(true->[])),arc(s(48)*s(2),0,s(48)*s(3),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(1),(true->[])),arc(s(48)*s(3),0,s(48)*s(3),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(4),(true->[])),arc(s(45)*s(6),0,s(38)*s(8),(true->[])),arc(s(45)*s(6),1,s(48)*s(1),(true->[])),arc(s(45)*s(6),2,s(48)*s(1),(true->[])),arc(s(47)*s(4),0,s(46)*s(6),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(48)*s(1),(true->[])),arc(s(24)*s(11),0,s(28)*s(11),(true->[])),arc(s(24)*s(11),1,s(30)*s(11),(true->[])),arc(s(24)*s(11),2,s(30)*s(11),(true->[])),arc(s(25)*s(11),0,s(29)*s(11),(true->[])),arc(s(25)*s(11),1,s(30)*s(11),(true->[])),arc(s(25)*s(11),2,s(30)*s(11),(true->[])),arc(s(23)*s(11),0,s(28)*s(11),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(27)*s(11),(true->[])),arc(s(21)*s(11),0,s(13)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(30)*s(11),(true->[])),arc(s(22)*s(11),0,s(26)*s(11),(true->[])),arc(s(22)*s(11),1,s(30)*s(11),(true->[])),arc(s(22)*s(11),2,s(30)*s(11),(true->[])),arc(s(36)*s(10),0,s(28)*s(11),(true->[])),arc(s(36)*s(10),1,s(44)*s(5),(true->[])),arc(s(36)*s(10),2,s(44)*s(5),(true->[])),arc(s(40)*s(5),0,s(44)*s(7),(true->[])),arc(s(40)*s(5),1,s(44)*s(5),(true->[])),arc(s(40)*s(5),2,s(44)*s(5),(true->[])),arc(s(37)*s(9),0,s(41)*s(10),(true->[])),arc(s(37)*s(9),1,s(44)*s(5),(true->[])),arc(s(37)*s(9),2,s(44)*s(5),(true->[])),arc(s(38)*s(8),0,s(43)*s(8),(true->[])),arc(s(38)*s(8),1,s(44)*s(5),(true->[])),arc(s(38)*s(8),2,s(42)*s(9),(true->[])),arc(s(39)*s(7),0,s(43)*s(8),(true->[])),arc(s(39)*s(7),1,s(44)*s(5),(true->[])),arc(s(39)*s(7),2,s(44)*s(5),(true->[])),arc(s(48)*s(4),0,s(48)*s(6),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(1),(true->[])),arc(s(46)*s(6),0,s(43)*s(8),(true->[])),arc(s(46)*s(6),1,s(48)*s(1),(true->[])),arc(s(46)*s(6),2,s(48)*s(1),(true->[])),arc(s(28)*s(11),0,s(33)*s(11),(true->[])),arc(s(28)*s(11),1,s(35)*s(11),(true->[])),arc(s(28)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(11),0,s(34)*s(11),(true->[])),arc(s(30)*s(11),1,s(35)*s(11),(true->[])),arc(s(30)*s(11),2,s(35)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(11),(true->[])),arc(s(29)*s(11),1,s(35)*s(11),(true->[])),arc(s(29)*s(11),2,s(35)*s(11),(true->[])),arc(s(27)*s(11),0,s(31)*s(11),(true->[])),arc(s(27)*s(11),1,s(35)*s(11),(true->[])),arc(s(27)*s(11),2,s(35)*s(11),(true->[])),arc(s(26)*s(11),0,s(18)*s(11),(true->[])),arc(s(26)*s(11),1,s(35)*s(11),(true->[])),arc(s(26)*s(11),2,s(35)*s(11),(true->[])),arc(s(44)*s(5),0,s(48)*s(7),(true->[])),arc(s(44)*s(5),1,s(48)*s(5),(true->[])),arc(s(44)*s(5),2,s(48)*s(5),(true->[])),arc(s(44)*s(7),0,s(48)*s(8),(true->[])),arc(s(44)*s(7),1,s(48)*s(5),(true->[])),arc(s(44)*s(7),2,s(48)*s(5),(true->[])),arc(s(41)*s(10),0,s(33)*s(11),(true->[])),arc(s(41)*s(10),1,s(48)*s(5),(true->[])),arc(s(41)*s(10),2,s(48)*s(5),(true->[])),arc(s(42)*s(9),0,s(45)*s(10),(true->[])),arc(s(42)*s(9),1,s(48)*s(5),(true->[])),arc(s(42)*s(9),2,s(48)*s(5),(true->[])),arc(s(43)*s(8),0,s(48)*s(8),(true->[])),arc(s(43)*s(8),1,s(48)*s(5),(true->[])),arc(s(43)*s(8),2,s(47)*s(9),(true->[])),arc(s(48)*s(6),0,s(48)*s(8),(true->[])),arc(s(48)*s(6),1,s(48)*s(1),(true->[])),arc(s(48)*s(6),2,s(48)*s(1),(true->[])),arc(s(32)*s(11),0,s(36)*s(11),(true->[])),arc(s(32)*s(11),1,s(40)*s(11),(true->[])),arc(s(32)*s(11),2,s(40)*s(11),(true->[])),arc(s(33)*s(11),0,s(38)*s(11),(true->[])),arc(s(33)*s(11),1,s(40)*s(11),(true->[])),arc(s(33)*s(11),2,s(37)*s(11),(true->[])),arc(s(35)*s(11),0,s(39)*s(11),(true->[])),arc(s(35)*s(11),1,s(40)*s(11),(true->[])),arc(s(35)*s(11),2,s(40)*s(11),(true->[])),arc(s(34)*s(11),0,s(38)*s(11),(true->[])),arc(s(34)*s(11),1,s(40)*s(11),(true->[])),arc(s(34)*s(11),2,s(40)*s(11),(true->[])),arc(s(31)*s(11),0,s(23)*s(11),(true->[])),arc(s(31)*s(11),1,s(40)*s(11),(true->[])),arc(s(31)*s(11),2,s(40)*s(11),(true->[])),arc(s(48)*s(5),0,s(48)*s(7),(true->[])),arc(s(48)*s(5),1,s(48)*s(5),(true->[])),arc(s(48)*s(5),2,s(48)*s(5),(true->[])),arc(s(48)*s(7),0,s(48)*s(8),(true->[])),arc(s(48)*s(7),1,s(48)*s(5),(true->[])),arc(s(48)*s(7),2,s(48)*s(5),(true->[])),arc(s(48)*s(8),0,s(48)*s(8),(true->[])),arc(s(48)*s(8),1,s(48)*s(5),(true->[])),arc(s(48)*s(8),2,s(48)*s(9),(true->[])),arc(s(45)*s(10),0,s(38)*s(11),(true->[])),arc(s(45)*s(10),1,s(48)*s(5),(true->[])),arc(s(45)*s(10),2,s(48)*s(5),(true->[])),arc(s(47)*s(9),0,s(46)*s(10),(true->[])),arc(s(47)*s(9),1,s(48)*s(5),(true->[])),arc(s(47)*s(9),2,s(48)*s(5),(true->[])),arc(s(36)*s(11),0,s(28)*s(11),(true->[])),arc(s(36)*s(11),1,s(44)*s(11),(true->[])),arc(s(36)*s(11),2,s(44)*s(11),(true->[])),arc(s(40)*s(11),0,s(44)*s(11),(true->[])),arc(s(40)*s(11),1,s(44)*s(11),(true->[])),arc(s(40)*s(11),2,s(44)*s(11),(true->[])),arc(s(37)*s(11),0,s(41)*s(11),(true->[])),arc(s(37)*s(11),1,s(44)*s(11),(true->[])),arc(s(37)*s(11),2,s(44)*s(11),(true->[])),arc(s(38)*s(11),0,s(43)*s(11),(true->[])),arc(s(38)*s(11),1,s(44)*s(11),(true->[])),arc(s(38)*s(11),2,s(42)*s(11),(true->[])),arc(s(39)*s(11),0,s(43)*s(11),(true->[])),arc(s(39)*s(11),1,s(44)*s(11),(true->[])),arc(s(39)*s(11),2,s(44)*s(11),(true->[])),arc(s(48)*s(9),0,s(48)*s(10),(true->[])),arc(s(48)*s(9),1,s(48)*s(5),(true->[])),arc(s(48)*s(9),2,s(48)*s(5),(true->[])),arc(s(46)*s(10),0,s(43)*s(11),(true->[])),arc(s(46)*s(10),1,s(48)*s(5),(true->[])),arc(s(46)*s(10),2,s(48)*s(5),(true->[])),arc(s(44)*s(11),0,s(48)*s(11),(true->[])),arc(s(44)*s(11),1,s(48)*s(11),(true->[])),arc(s(44)*s(11),2,s(48)*s(11),(true->[])),arc(s(41)*s(11),0,s(33)*s(11),(true->[])),arc(s(41)*s(11),1,s(48)*s(11),(true->[])),arc(s(41)*s(11),2,s(48)*s(11),(true->[])),arc(s(42)*s(11),0,s(45)*s(11),(true->[])),arc(s(42)*s(11),1,s(48)*s(11),(true->[])),arc(s(42)*s(11),2,s(48)*s(11),(true->[])),arc(s(43)*s(11),0,s(48)*s(11),(true->[])),arc(s(43)*s(11),1,s(48)*s(11),(true->[])),arc(s(43)*s(11),2,s(47)*s(11),(true->[])),arc(s(48)*s(10),0,s(48)*s(11),(true->[])),arc(s(48)*s(10),1,s(48)*s(5),(true->[])),arc(s(48)*s(10),2,s(48)*s(5),(true->[])),arc(s(48)*s(11),0,s(48)*s(11),(true->[])),arc(s(48)*s(11),1,s(48)*s(11),(true->[])),arc(s(48)*s(11),2,s(48)*s(11),(true->[])),arc(s(45)*s(11),0,s(38)*s(11),(true->[])),arc(s(45)*s(11),1,s(48)*s(11),(true->[])),arc(s(45)*s(11),2,s(48)*s(11),(true->[])),arc(s(47)*s(11),0,s(46)*s(11),(true->[])),arc(s(47)*s(11),1,s(48)*s(11),(true->[])),arc(s(47)*s(11),2,s(48)*s(11),(true->[])),arc(s(46)*s(11),0,s(43)*s(11),(true->[])),arc(s(46)*s(11),1,s(48)*s(11),(true->[])),arc(s(46)*s(11),2,s(48)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(16)),sink(s(46)*s(16)),sink(s(47)*s(16)),sink(s(48)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(30)*s(1),(true->[])),arc(s(21)*s(6),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(20)*s(5),(true->[])),arc(s(11)*s(11),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(11),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(6),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(35)*s(1),(true->[])),arc(s(26)*s(6),2,s(35)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(25)*s(5),(true->[])),arc(s(16)*s(11),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(11),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(36)*s(6),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(6),0,s(23)*s(8),(true->[])),arc(s(31)*s(6),1,s(40)*s(1),(true->[])),arc(s(31)*s(6),2,s(40)*s(1),(true->[])),arc(s(7)*s(14),0,s(11)*s(15),(true->[])),arc(s(7)*s(14),1,s(15)*s(10),(true->[])),arc(s(7)*s(14),2,s(15)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(15)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(30)*s(5),(true->[])),arc(s(24)*s(7),2,s(30)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(30)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(11),0,s(13)*s(13),(true->[])),arc(s(21)*s(11),1,s(30)*s(5),(true->[])),arc(s(21)*s(11),2,s(30)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(11),(true->[])),arc(s(22)*s(9),1,s(30)*s(5),(true->[])),arc(s(22)*s(9),2,s(30)*s(5),(true->[])),arc(s(36)*s(6),0,s(28)*s(8),(true->[])),arc(s(36)*s(6),1,s(44)*s(1),(true->[])),arc(s(36)*s(6),2,s(44)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(6),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(44)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(44)*s(1),(true->[])),arc(s(11)*s(15),0,s(4)*s(16),(true->[])),arc(s(11)*s(15),1,s(20)*s(10),(true->[])),arc(s(11)*s(15),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(19)*s(12),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(14),0,s(16)*s(15),(true->[])),arc(s(12)*s(14),1,s(20)*s(10),(true->[])),arc(s(12)*s(14),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(20)*s(10),(true->[])),arc(s(14)*s(12),2,s(20)*s(10),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(30)*s(5),0,s(34)*s(7),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(35)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(35)*s(5),(true->[])),arc(s(29)*s(7),2,s(35)*s(5),(true->[])),arc(s(27)*s(9),0,s(31)*s(11),(true->[])),arc(s(27)*s(9),1,s(35)*s(5),(true->[])),arc(s(27)*s(9),2,s(35)*s(5),(true->[])),arc(s(26)*s(11),0,s(18)*s(13),(true->[])),arc(s(26)*s(11),1,s(35)*s(5),(true->[])),arc(s(26)*s(11),2,s(35)*s(5),(true->[])),arc(s(44)*s(1),0,s(48)*s(2),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(1),(true->[])),arc(s(41)*s(6),0,s(33)*s(8),(true->[])),arc(s(41)*s(6),1,s(48)*s(1),(true->[])),arc(s(41)*s(6),2,s(48)*s(1),(true->[])),arc(s(42)*s(4),0,s(45)*s(6),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(48)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(10)*s(16),(true->[])),arc(s(4)*s(16),2,s(7)*s(16),(true->[])),arc(s(20)*s(10),0,s(24)*s(12),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(25)*s(10),(true->[])),arc(s(19)*s(12),0,s(23)*s(13),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(25)*s(10),(true->[])),arc(s(16)*s(15),0,s(8)*s(16),(true->[])),arc(s(16)*s(15),1,s(25)*s(10),(true->[])),arc(s(16)*s(15),2,s(25)*s(10),(true->[])),arc(s(17)*s(14),0,s(21)*s(15),(true->[])),arc(s(17)*s(14),1,s(25)*s(10),(true->[])),arc(s(17)*s(14),2,s(25)*s(10),(true->[])),arc(s(18)*s(13),0,s(23)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(10),(true->[])),arc(s(18)*s(13),2,s(22)*s(14),(true->[])),arc(s(32)*s(9),0,s(36)*s(11),(true->[])),arc(s(32)*s(9),1,s(40)*s(5),(true->[])),arc(s(32)*s(9),2,s(40)*s(5),(true->[])),arc(s(33)*s(8),0,s(38)*s(8),(true->[])),arc(s(33)*s(8),1,s(40)*s(5),(true->[])),arc(s(33)*s(8),2,s(37)*s(9),(true->[])),arc(s(35)*s(5),0,s(39)*s(7),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(40)*s(5),(true->[])),arc(s(34)*s(7),0,s(38)*s(8),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(40)*s(5),(true->[])),arc(s(31)*s(11),0,s(23)*s(13),(true->[])),arc(s(31)*s(11),1,s(40)*s(5),(true->[])),arc(s(31)*s(11),2,s(40)*s(5),(true->[])),arc(s(48)*s(1),0,s(48)*s(2),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(1),(true->[])),arc(s(48)*s(2),0,s(48)*s(3),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(1),(true->[])),arc(s(48)*s(3),0,s(48)*s(3),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(4),(true->[])),arc(s(45)*s(6),0,s(38)*s(8),(true->[])),arc(s(45)*s(6),1,s(48)*s(1),(true->[])),arc(s(45)*s(6),2,s(48)*s(1),(true->[])),arc(s(47)*s(4),0,s(46)*s(6),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(48)*s(1),(true->[])),arc(s(7)*s(16),0,s(11)*s(16),(true->[])),arc(s(7)*s(16),1,s(15)*s(16),(true->[])),arc(s(7)*s(16),2,s(15)*s(16),(true->[])),arc(s(8)*s(16),0,s(13)*s(16),(true->[])),arc(s(8)*s(16),1,s(15)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(15)*s(16),(true->[])),arc(s(10)*s(16),2,s(15)*s(16),(true->[])),arc(s(24)*s(12),0,s(28)*s(13),(true->[])),arc(s(24)*s(12),1,s(30)*s(10),(true->[])),arc(s(24)*s(12),2,s(30)*s(10),(true->[])),arc(s(25)*s(10),0,s(29)*s(12),(true->[])),arc(s(25)*s(10),1,s(30)*s(10),(true->[])),arc(s(25)*s(10),2,s(30)*s(10),(true->[])),arc(s(23)*s(13),0,s(28)*s(13),(true->[])),arc(s(23)*s(13),1,s(30)*s(10),(true->[])),arc(s(23)*s(13),2,s(27)*s(14),(true->[])),arc(s(21)*s(15),0,s(13)*s(16),(true->[])),arc(s(21)*s(15),1,s(30)*s(10),(true->[])),arc(s(21)*s(15),2,s(30)*s(10),(true->[])),arc(s(22)*s(14),0,s(26)*s(15),(true->[])),arc(s(22)*s(14),1,s(30)*s(10),(true->[])),arc(s(22)*s(14),2,s(30)*s(10),(true->[])),arc(s(36)*s(11),0,s(28)*s(13),(true->[])),arc(s(36)*s(11),1,s(44)*s(5),(true->[])),arc(s(36)*s(11),2,s(44)*s(5),(true->[])),arc(s(40)*s(5),0,s(44)*s(7),(true->[])),arc(s(40)*s(5),1,s(44)*s(5),(true->[])),arc(s(40)*s(5),2,s(44)*s(5),(true->[])),arc(s(37)*s(9),0,s(41)*s(11),(true->[])),arc(s(37)*s(9),1,s(44)*s(5),(true->[])),arc(s(37)*s(9),2,s(44)*s(5),(true->[])),arc(s(38)*s(8),0,s(43)*s(8),(true->[])),arc(s(38)*s(8),1,s(44)*s(5),(true->[])),arc(s(38)*s(8),2,s(42)*s(9),(true->[])),arc(s(39)*s(7),0,s(43)*s(8),(true->[])),arc(s(39)*s(7),1,s(44)*s(5),(true->[])),arc(s(39)*s(7),2,s(44)*s(5),(true->[])),arc(s(48)*s(4),0,s(48)*s(6),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(1),(true->[])),arc(s(46)*s(6),0,s(43)*s(8),(true->[])),arc(s(46)*s(6),1,s(48)*s(1),(true->[])),arc(s(46)*s(6),2,s(48)*s(1),(true->[])),arc(s(11)*s(16),0,s(4)*s(16),(true->[])),arc(s(11)*s(16),1,s(20)*s(16),(true->[])),arc(s(11)*s(16),2,s(20)*s(16),(true->[])),arc(s(15)*s(16),0,s(19)*s(16),(true->[])),arc(s(15)*s(16),1,s(20)*s(16),(true->[])),arc(s(15)*s(16),2,s(20)*s(16),(true->[])),arc(s(12)*s(16),0,s(16)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(16),(true->[])),arc(s(12)*s(16),2,s(20)*s(16),(true->[])),arc(s(13)*s(16),0,s(18)*s(16),(true->[])),arc(s(13)*s(16),1,s(20)*s(16),(true->[])),arc(s(13)*s(16),2,s(17)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(20)*s(16),(true->[])),arc(s(14)*s(16),2,s(20)*s(16),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(35)*s(10),(true->[])),arc(s(28)*s(13),2,s(32)*s(14),(true->[])),arc(s(30)*s(10),0,s(34)*s(12),(true->[])),arc(s(30)*s(10),1,s(35)*s(10),(true->[])),arc(s(30)*s(10),2,s(35)*s(10),(true->[])),arc(s(29)*s(12),0,s(33)*s(13),(true->[])),arc(s(29)*s(12),1,s(35)*s(10),(true->[])),arc(s(29)*s(12),2,s(35)*s(10),(true->[])),arc(s(27)*s(14),0,s(31)*s(15),(true->[])),arc(s(27)*s(14),1,s(35)*s(10),(true->[])),arc(s(27)*s(14),2,s(35)*s(10),(true->[])),arc(s(26)*s(15),0,s(18)*s(16),(true->[])),arc(s(26)*s(15),1,s(35)*s(10),(true->[])),arc(s(26)*s(15),2,s(35)*s(10),(true->[])),arc(s(44)*s(5),0,s(48)*s(7),(true->[])),arc(s(44)*s(5),1,s(48)*s(5),(true->[])),arc(s(44)*s(5),2,s(48)*s(5),(true->[])),arc(s(44)*s(7),0,s(48)*s(8),(true->[])),arc(s(44)*s(7),1,s(48)*s(5),(true->[])),arc(s(44)*s(7),2,s(48)*s(5),(true->[])),arc(s(41)*s(11),0,s(33)*s(13),(true->[])),arc(s(41)*s(11),1,s(48)*s(5),(true->[])),arc(s(41)*s(11),2,s(48)*s(5),(true->[])),arc(s(42)*s(9),0,s(45)*s(11),(true->[])),arc(s(42)*s(9),1,s(48)*s(5),(true->[])),arc(s(42)*s(9),2,s(48)*s(5),(true->[])),arc(s(43)*s(8),0,s(48)*s(8),(true->[])),arc(s(43)*s(8),1,s(48)*s(5),(true->[])),arc(s(43)*s(8),2,s(47)*s(9),(true->[])),arc(s(48)*s(6),0,s(48)*s(8),(true->[])),arc(s(48)*s(6),1,s(48)*s(1),(true->[])),arc(s(48)*s(6),2,s(48)*s(1),(true->[])),arc(s(20)*s(16),0,s(24)*s(16),(true->[])),arc(s(20)*s(16),1,s(25)*s(16),(true->[])),arc(s(20)*s(16),2,s(25)*s(16),(true->[])),arc(s(19)*s(16),0,s(23)*s(16),(true->[])),arc(s(19)*s(16),1,s(25)*s(16),(true->[])),arc(s(19)*s(16),2,s(25)*s(16),(true->[])),arc(s(16)*s(16),0,s(8)*s(16),(true->[])),arc(s(16)*s(16),1,s(25)*s(16),(true->[])),arc(s(16)*s(16),2,s(25)*s(16),(true->[])),arc(s(17)*s(16),0,s(21)*s(16),(true->[])),arc(s(17)*s(16),1,s(25)*s(16),(true->[])),arc(s(17)*s(16),2,s(25)*s(16),(true->[])),arc(s(18)*s(16),0,s(23)*s(16),(true->[])),arc(s(18)*s(16),1,s(25)*s(16),(true->[])),arc(s(18)*s(16),2,s(22)*s(16),(true->[])),arc(s(32)*s(14),0,s(36)*s(15),(true->[])),arc(s(32)*s(14),1,s(40)*s(10),(true->[])),arc(s(32)*s(14),2,s(40)*s(10),(true->[])),arc(s(33)*s(13),0,s(38)*s(13),(true->[])),arc(s(33)*s(13),1,s(40)*s(10),(true->[])),arc(s(33)*s(13),2,s(37)*s(14),(true->[])),arc(s(35)*s(10),0,s(39)*s(12),(true->[])),arc(s(35)*s(10),1,s(40)*s(10),(true->[])),arc(s(35)*s(10),2,s(40)*s(10),(true->[])),arc(s(34)*s(12),0,s(38)*s(13),(true->[])),arc(s(34)*s(12),1,s(40)*s(10),(true->[])),arc(s(34)*s(12),2,s(40)*s(10),(true->[])),arc(s(31)*s(15),0,s(23)*s(16),(true->[])),arc(s(31)*s(15),1,s(40)*s(10),(true->[])),arc(s(31)*s(15),2,s(40)*s(10),(true->[])),arc(s(48)*s(5),0,s(48)*s(7),(true->[])),arc(s(48)*s(5),1,s(48)*s(5),(true->[])),arc(s(48)*s(5),2,s(48)*s(5),(true->[])),arc(s(48)*s(7),0,s(48)*s(8),(true->[])),arc(s(48)*s(7),1,s(48)*s(5),(true->[])),arc(s(48)*s(7),2,s(48)*s(5),(true->[])),arc(s(48)*s(8),0,s(48)*s(8),(true->[])),arc(s(48)*s(8),1,s(48)*s(5),(true->[])),arc(s(48)*s(8),2,s(48)*s(9),(true->[])),arc(s(45)*s(11),0,s(38)*s(13),(true->[])),arc(s(45)*s(11),1,s(48)*s(5),(true->[])),arc(s(45)*s(11),2,s(48)*s(5),(true->[])),arc(s(47)*s(9),0,s(46)*s(11),(true->[])),arc(s(47)*s(9),1,s(48)*s(5),(true->[])),arc(s(47)*s(9),2,s(48)*s(5),(true->[])),arc(s(24)*s(16),0,s(28)*s(16),(true->[])),arc(s(24)*s(16),1,s(30)*s(16),(true->[])),arc(s(24)*s(16),2,s(30)*s(16),(true->[])),arc(s(25)*s(16),0,s(29)*s(16),(true->[])),arc(s(25)*s(16),1,s(30)*s(16),(true->[])),arc(s(25)*s(16),2,s(30)*s(16),(true->[])),arc(s(23)*s(16),0,s(28)*s(16),(true->[])),arc(s(23)*s(16),1,s(30)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(16),(true->[])),arc(s(21)*s(16),0,s(13)*s(16),(true->[])),arc(s(21)*s(16),1,s(30)*s(16),(true->[])),arc(s(21)*s(16),2,s(30)*s(16),(true->[])),arc(s(22)*s(16),0,s(26)*s(16),(true->[])),arc(s(22)*s(16),1,s(30)*s(16),(true->[])),arc(s(22)*s(16),2,s(30)*s(16),(true->[])),arc(s(36)*s(15),0,s(28)*s(16),(true->[])),arc(s(36)*s(15),1,s(44)*s(10),(true->[])),arc(s(36)*s(15),2,s(44)*s(10),(true->[])),arc(s(40)*s(10),0,s(44)*s(12),(true->[])),arc(s(40)*s(10),1,s(44)*s(10),(true->[])),arc(s(40)*s(10),2,s(44)*s(10),(true->[])),arc(s(37)*s(14),0,s(41)*s(15),(true->[])),arc(s(37)*s(14),1,s(44)*s(10),(true->[])),arc(s(37)*s(14),2,s(44)*s(10),(true->[])),arc(s(38)*s(13),0,s(43)*s(13),(true->[])),arc(s(38)*s(13),1,s(44)*s(10),(true->[])),arc(s(38)*s(13),2,s(42)*s(14),(true->[])),arc(s(39)*s(12),0,s(43)*s(13),(true->[])),arc(s(39)*s(12),1,s(44)*s(10),(true->[])),arc(s(39)*s(12),2,s(44)*s(10),(true->[])),arc(s(48)*s(9),0,s(48)*s(11),(true->[])),arc(s(48)*s(9),1,s(48)*s(5),(true->[])),arc(s(48)*s(9),2,s(48)*s(5),(true->[])),arc(s(46)*s(11),0,s(43)*s(13),(true->[])),arc(s(46)*s(11),1,s(48)*s(5),(true->[])),arc(s(46)*s(11),2,s(48)*s(5),(true->[])),arc(s(28)*s(16),0,s(33)*s(16),(true->[])),arc(s(28)*s(16),1,s(35)*s(16),(true->[])),arc(s(28)*s(16),2,s(32)*s(16),(true->[])),arc(s(30)*s(16),0,s(34)*s(16),(true->[])),arc(s(30)*s(16),1,s(35)*s(16),(true->[])),arc(s(30)*s(16),2,s(35)*s(16),(true->[])),arc(s(29)*s(16),0,s(33)*s(16),(true->[])),arc(s(29)*s(16),1,s(35)*s(16),(true->[])),arc(s(29)*s(16),2,s(35)*s(16),(true->[])),arc(s(27)*s(16),0,s(31)*s(16),(true->[])),arc(s(27)*s(16),1,s(35)*s(16),(true->[])),arc(s(27)*s(16),2,s(35)*s(16),(true->[])),arc(s(26)*s(16),0,s(18)*s(16),(true->[])),arc(s(26)*s(16),1,s(35)*s(16),(true->[])),arc(s(26)*s(16),2,s(35)*s(16),(true->[])),arc(s(44)*s(10),0,s(48)*s(12),(true->[])),arc(s(44)*s(10),1,s(48)*s(10),(true->[])),arc(s(44)*s(10),2,s(48)*s(10),(true->[])),arc(s(44)*s(12),0,s(48)*s(13),(true->[])),arc(s(44)*s(12),1,s(48)*s(10),(true->[])),arc(s(44)*s(12),2,s(48)*s(10),(true->[])),arc(s(41)*s(15),0,s(33)*s(16),(true->[])),arc(s(41)*s(15),1,s(48)*s(10),(true->[])),arc(s(41)*s(15),2,s(48)*s(10),(true->[])),arc(s(42)*s(14),0,s(45)*s(15),(true->[])),arc(s(42)*s(14),1,s(48)*s(10),(true->[])),arc(s(42)*s(14),2,s(48)*s(10),(true->[])),arc(s(43)*s(13),0,s(48)*s(13),(true->[])),arc(s(43)*s(13),1,s(48)*s(10),(true->[])),arc(s(43)*s(13),2,s(47)*s(14),(true->[])),arc(s(48)*s(11),0,s(48)*s(13),(true->[])),arc(s(48)*s(11),1,s(48)*s(5),(true->[])),arc(s(48)*s(11),2,s(48)*s(5),(true->[])),arc(s(32)*s(16),0,s(36)*s(16),(true->[])),arc(s(32)*s(16),1,s(40)*s(16),(true->[])),arc(s(32)*s(16),2,s(40)*s(16),(true->[])),arc(s(33)*s(16),0,s(38)*s(16),(true->[])),arc(s(33)*s(16),1,s(40)*s(16),(true->[])),arc(s(33)*s(16),2,s(37)*s(16),(true->[])),arc(s(35)*s(16),0,s(39)*s(16),(true->[])),arc(s(35)*s(16),1,s(40)*s(16),(true->[])),arc(s(35)*s(16),2,s(40)*s(16),(true->[])),arc(s(34)*s(16),0,s(38)*s(16),(true->[])),arc(s(34)*s(16),1,s(40)*s(16),(true->[])),arc(s(34)*s(16),2,s(40)*s(16),(true->[])),arc(s(31)*s(16),0,s(23)*s(16),(true->[])),arc(s(31)*s(16),1,s(40)*s(16),(true->[])),arc(s(31)*s(16),2,s(40)*s(16),(true->[])),arc(s(48)*s(10),0,s(48)*s(12),(true->[])),arc(s(48)*s(10),1,s(48)*s(10),(true->[])),arc(s(48)*s(10),2,s(48)*s(10),(true->[])),arc(s(48)*s(12),0,s(48)*s(13),(true->[])),arc(s(48)*s(12),1,s(48)*s(10),(true->[])),arc(s(48)*s(12),2,s(48)*s(10),(true->[])),arc(s(48)*s(13),0,s(48)*s(13),(true->[])),arc(s(48)*s(13),1,s(48)*s(10),(true->[])),arc(s(48)*s(13),2,s(48)*s(14),(true->[])),arc(s(45)*s(15),0,s(38)*s(16),(true->[])),arc(s(45)*s(15),1,s(48)*s(10),(true->[])),arc(s(45)*s(15),2,s(48)*s(10),(true->[])),arc(s(47)*s(14),0,s(46)*s(15),(true->[])),arc(s(47)*s(14),1,s(48)*s(10),(true->[])),arc(s(47)*s(14),2,s(48)*s(10),(true->[])),arc(s(36)*s(16),0,s(28)*s(16),(true->[])),arc(s(36)*s(16),1,s(44)*s(16),(true->[])),arc(s(36)*s(16),2,s(44)*s(16),(true->[])),arc(s(40)*s(16),0,s(44)*s(16),(true->[])),arc(s(40)*s(16),1,s(44)*s(16),(true->[])),arc(s(40)*s(16),2,s(44)*s(16),(true->[])),arc(s(37)*s(16),0,s(41)*s(16),(true->[])),arc(s(37)*s(16),1,s(44)*s(16),(true->[])),arc(s(37)*s(16),2,s(44)*s(16),(true->[])),arc(s(38)*s(16),0,s(43)*s(16),(true->[])),arc(s(38)*s(16),1,s(44)*s(16),(true->[])),arc(s(38)*s(16),2,s(42)*s(16),(true->[])),arc(s(39)*s(16),0,s(43)*s(16),(true->[])),arc(s(39)*s(16),1,s(44)*s(16),(true->[])),arc(s(39)*s(16),2,s(44)*s(16),(true->[])),arc(s(48)*s(14),0,s(48)*s(15),(true->[])),arc(s(48)*s(14),1,s(48)*s(10),(true->[])),arc(s(48)*s(14),2,s(48)*s(10),(true->[])),arc(s(46)*s(15),0,s(43)*s(16),(true->[])),arc(s(46)*s(15),1,s(48)*s(10),(true->[])),arc(s(46)*s(15),2,s(48)*s(10),(true->[])),arc(s(44)*s(16),0,s(48)*s(16),(true->[])),arc(s(44)*s(16),1,s(48)*s(16),(true->[])),arc(s(44)*s(16),2,s(48)*s(16),(true->[])),arc(s(41)*s(16),0,s(33)*s(16),(true->[])),arc(s(41)*s(16),1,s(48)*s(16),(true->[])),arc(s(41)*s(16),2,s(48)*s(16),(true->[])),arc(s(42)*s(16),0,s(45)*s(16),(true->[])),arc(s(42)*s(16),1,s(48)*s(16),(true->[])),arc(s(42)*s(16),2,s(48)*s(16),(true->[])),arc(s(43)*s(16),0,s(48)*s(16),(true->[])),arc(s(43)*s(16),1,s(48)*s(16),(true->[])),arc(s(43)*s(16),2,s(47)*s(16),(true->[])),arc(s(48)*s(15),0,s(48)*s(16),(true->[])),arc(s(48)*s(15),1,s(48)*s(10),(true->[])),arc(s(48)*s(15),2,s(48)*s(10),(true->[])),arc(s(48)*s(16),0,s(48)*s(16),(true->[])),arc(s(48)*s(16),1,s(48)*s(16),(true->[])),arc(s(48)*s(16),2,s(48)*s(16),(true->[])),arc(s(45)*s(16),0,s(38)*s(16),(true->[])),arc(s(45)*s(16),1,s(48)*s(16),(true->[])),arc(s(45)*s(16),2,s(48)*s(16),(true->[])),arc(s(47)*s(16),0,s(46)*s(16),(true->[])),arc(s(47)*s(16),1,s(48)*s(16),(true->[])),arc(s(47)*s(16),2,s(48)*s(16),(true->[])),arc(s(46)*s(16),0,s(43)*s(16),(true->[])),arc(s(46)*s(16),1,s(48)*s(16),(true->[])),arc(s(46)*s(16),2,s(48)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(21)),sink(s(46)*s(21)),sink(s(47)*s(21)),sink(s(48)*s(21))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(30)*s(1),(true->[])),arc(s(21)*s(6),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(20)*s(5),(true->[])),arc(s(11)*s(11),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(11),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(6),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(35)*s(1),(true->[])),arc(s(26)*s(6),2,s(35)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(25)*s(5),(true->[])),arc(s(16)*s(11),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(11),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(36)*s(6),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(6),0,s(23)*s(8),(true->[])),arc(s(31)*s(6),1,s(40)*s(1),(true->[])),arc(s(31)*s(6),2,s(40)*s(1),(true->[])),arc(s(7)*s(14),0,s(11)*s(16),(true->[])),arc(s(7)*s(14),1,s(15)*s(10),(true->[])),arc(s(7)*s(14),2,s(15)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(15)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(30)*s(5),(true->[])),arc(s(24)*s(7),2,s(30)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(30)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(11),0,s(13)*s(13),(true->[])),arc(s(21)*s(11),1,s(30)*s(5),(true->[])),arc(s(21)*s(11),2,s(30)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(11),(true->[])),arc(s(22)*s(9),1,s(30)*s(5),(true->[])),arc(s(22)*s(9),2,s(30)*s(5),(true->[])),arc(s(36)*s(6),0,s(28)*s(8),(true->[])),arc(s(36)*s(6),1,s(44)*s(1),(true->[])),arc(s(36)*s(6),2,s(44)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(6),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(44)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(44)*s(1),(true->[])),arc(s(11)*s(16),0,s(4)*s(18),(true->[])),arc(s(11)*s(16),1,s(20)*s(10),(true->[])),arc(s(11)*s(16),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(19)*s(12),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(14),0,s(16)*s(16),(true->[])),arc(s(12)*s(14),1,s(20)*s(10),(true->[])),arc(s(12)*s(14),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(20)*s(10),(true->[])),arc(s(14)*s(12),2,s(20)*s(10),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(30)*s(5),0,s(34)*s(7),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(35)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(35)*s(5),(true->[])),arc(s(29)*s(7),2,s(35)*s(5),(true->[])),arc(s(27)*s(9),0,s(31)*s(11),(true->[])),arc(s(27)*s(9),1,s(35)*s(5),(true->[])),arc(s(27)*s(9),2,s(35)*s(5),(true->[])),arc(s(26)*s(11),0,s(18)*s(13),(true->[])),arc(s(26)*s(11),1,s(35)*s(5),(true->[])),arc(s(26)*s(11),2,s(35)*s(5),(true->[])),arc(s(44)*s(1),0,s(48)*s(2),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(1),(true->[])),arc(s(41)*s(6),0,s(33)*s(8),(true->[])),arc(s(41)*s(6),1,s(48)*s(1),(true->[])),arc(s(41)*s(6),2,s(48)*s(1),(true->[])),arc(s(42)*s(4),0,s(45)*s(6),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(48)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(4)*s(18),0,s(8)*s(18),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(19),(true->[])),arc(s(20)*s(10),0,s(24)*s(12),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(25)*s(10),(true->[])),arc(s(19)*s(12),0,s(23)*s(13),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(25)*s(10),(true->[])),arc(s(16)*s(16),0,s(8)*s(18),(true->[])),arc(s(16)*s(16),1,s(25)*s(10),(true->[])),arc(s(16)*s(16),2,s(25)*s(10),(true->[])),arc(s(17)*s(14),0,s(21)*s(16),(true->[])),arc(s(17)*s(14),1,s(25)*s(10),(true->[])),arc(s(17)*s(14),2,s(25)*s(10),(true->[])),arc(s(18)*s(13),0,s(23)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(10),(true->[])),arc(s(18)*s(13),2,s(22)*s(14),(true->[])),arc(s(32)*s(9),0,s(36)*s(11),(true->[])),arc(s(32)*s(9),1,s(40)*s(5),(true->[])),arc(s(32)*s(9),2,s(40)*s(5),(true->[])),arc(s(33)*s(8),0,s(38)*s(8),(true->[])),arc(s(33)*s(8),1,s(40)*s(5),(true->[])),arc(s(33)*s(8),2,s(37)*s(9),(true->[])),arc(s(35)*s(5),0,s(39)*s(7),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(40)*s(5),(true->[])),arc(s(34)*s(7),0,s(38)*s(8),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(40)*s(5),(true->[])),arc(s(31)*s(11),0,s(23)*s(13),(true->[])),arc(s(31)*s(11),1,s(40)*s(5),(true->[])),arc(s(31)*s(11),2,s(40)*s(5),(true->[])),arc(s(48)*s(1),0,s(48)*s(2),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(1),(true->[])),arc(s(48)*s(2),0,s(48)*s(3),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(1),(true->[])),arc(s(48)*s(3),0,s(48)*s(3),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(4),(true->[])),arc(s(45)*s(6),0,s(38)*s(8),(true->[])),arc(s(45)*s(6),1,s(48)*s(1),(true->[])),arc(s(45)*s(6),2,s(48)*s(1),(true->[])),arc(s(47)*s(4),0,s(46)*s(6),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(48)*s(1),(true->[])),arc(s(7)*s(19),0,s(11)*s(20),(true->[])),arc(s(7)*s(19),1,s(15)*s(15),(true->[])),arc(s(7)*s(19),2,s(15)*s(15),(true->[])),arc(s(8)*s(18),0,s(13)*s(18),(true->[])),arc(s(8)*s(18),1,s(15)*s(15),(true->[])),arc(s(8)*s(18),2,s(12)*s(19),(true->[])),arc(s(10)*s(15),0,s(14)*s(17),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(15),(true->[])),arc(s(24)*s(12),0,s(28)*s(13),(true->[])),arc(s(24)*s(12),1,s(30)*s(10),(true->[])),arc(s(24)*s(12),2,s(30)*s(10),(true->[])),arc(s(25)*s(10),0,s(29)*s(12),(true->[])),arc(s(25)*s(10),1,s(30)*s(10),(true->[])),arc(s(25)*s(10),2,s(30)*s(10),(true->[])),arc(s(23)*s(13),0,s(28)*s(13),(true->[])),arc(s(23)*s(13),1,s(30)*s(10),(true->[])),arc(s(23)*s(13),2,s(27)*s(14),(true->[])),arc(s(21)*s(16),0,s(13)*s(18),(true->[])),arc(s(21)*s(16),1,s(30)*s(10),(true->[])),arc(s(21)*s(16),2,s(30)*s(10),(true->[])),arc(s(22)*s(14),0,s(26)*s(16),(true->[])),arc(s(22)*s(14),1,s(30)*s(10),(true->[])),arc(s(22)*s(14),2,s(30)*s(10),(true->[])),arc(s(36)*s(11),0,s(28)*s(13),(true->[])),arc(s(36)*s(11),1,s(44)*s(5),(true->[])),arc(s(36)*s(11),2,s(44)*s(5),(true->[])),arc(s(40)*s(5),0,s(44)*s(7),(true->[])),arc(s(40)*s(5),1,s(44)*s(5),(true->[])),arc(s(40)*s(5),2,s(44)*s(5),(true->[])),arc(s(37)*s(9),0,s(41)*s(11),(true->[])),arc(s(37)*s(9),1,s(44)*s(5),(true->[])),arc(s(37)*s(9),2,s(44)*s(5),(true->[])),arc(s(38)*s(8),0,s(43)*s(8),(true->[])),arc(s(38)*s(8),1,s(44)*s(5),(true->[])),arc(s(38)*s(8),2,s(42)*s(9),(true->[])),arc(s(39)*s(7),0,s(43)*s(8),(true->[])),arc(s(39)*s(7),1,s(44)*s(5),(true->[])),arc(s(39)*s(7),2,s(44)*s(5),(true->[])),arc(s(48)*s(4),0,s(48)*s(6),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(1),(true->[])),arc(s(46)*s(6),0,s(43)*s(8),(true->[])),arc(s(46)*s(6),1,s(48)*s(1),(true->[])),arc(s(46)*s(6),2,s(48)*s(1),(true->[])),arc(s(11)*s(20),0,s(4)*s(21),(true->[])),arc(s(11)*s(20),1,s(20)*s(15),(true->[])),arc(s(11)*s(20),2,s(20)*s(15),(true->[])),arc(s(15)*s(15),0,s(19)*s(17),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(20)*s(15),(true->[])),arc(s(12)*s(19),0,s(16)*s(20),(true->[])),arc(s(12)*s(19),1,s(20)*s(15),(true->[])),arc(s(12)*s(19),2,s(20)*s(15),(true->[])),arc(s(13)*s(18),0,s(18)*s(18),(true->[])),arc(s(13)*s(18),1,s(20)*s(15),(true->[])),arc(s(13)*s(18),2,s(17)*s(19),(true->[])),arc(s(14)*s(17),0,s(18)*s(18),(true->[])),arc(s(14)*s(17),1,s(20)*s(15),(true->[])),arc(s(14)*s(17),2,s(20)*s(15),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(35)*s(10),(true->[])),arc(s(28)*s(13),2,s(32)*s(14),(true->[])),arc(s(30)*s(10),0,s(34)*s(12),(true->[])),arc(s(30)*s(10),1,s(35)*s(10),(true->[])),arc(s(30)*s(10),2,s(35)*s(10),(true->[])),arc(s(29)*s(12),0,s(33)*s(13),(true->[])),arc(s(29)*s(12),1,s(35)*s(10),(true->[])),arc(s(29)*s(12),2,s(35)*s(10),(true->[])),arc(s(27)*s(14),0,s(31)*s(16),(true->[])),arc(s(27)*s(14),1,s(35)*s(10),(true->[])),arc(s(27)*s(14),2,s(35)*s(10),(true->[])),arc(s(26)*s(16),0,s(18)*s(18),(true->[])),arc(s(26)*s(16),1,s(35)*s(10),(true->[])),arc(s(26)*s(16),2,s(35)*s(10),(true->[])),arc(s(44)*s(5),0,s(48)*s(7),(true->[])),arc(s(44)*s(5),1,s(48)*s(5),(true->[])),arc(s(44)*s(5),2,s(48)*s(5),(true->[])),arc(s(44)*s(7),0,s(48)*s(8),(true->[])),arc(s(44)*s(7),1,s(48)*s(5),(true->[])),arc(s(44)*s(7),2,s(48)*s(5),(true->[])),arc(s(41)*s(11),0,s(33)*s(13),(true->[])),arc(s(41)*s(11),1,s(48)*s(5),(true->[])),arc(s(41)*s(11),2,s(48)*s(5),(true->[])),arc(s(42)*s(9),0,s(45)*s(11),(true->[])),arc(s(42)*s(9),1,s(48)*s(5),(true->[])),arc(s(42)*s(9),2,s(48)*s(5),(true->[])),arc(s(43)*s(8),0,s(48)*s(8),(true->[])),arc(s(43)*s(8),1,s(48)*s(5),(true->[])),arc(s(43)*s(8),2,s(47)*s(9),(true->[])),arc(s(48)*s(6),0,s(48)*s(8),(true->[])),arc(s(48)*s(6),1,s(48)*s(1),(true->[])),arc(s(48)*s(6),2,s(48)*s(1),(true->[])),arc(s(4)*s(21),0,s(8)*s(21),(true->[])),arc(s(4)*s(21),1,s(10)*s(21),(true->[])),arc(s(4)*s(21),2,s(7)*s(21),(true->[])),arc(s(20)*s(15),0,s(24)*s(17),(true->[])),arc(s(20)*s(15),1,s(25)*s(15),(true->[])),arc(s(20)*s(15),2,s(25)*s(15),(true->[])),arc(s(19)*s(17),0,s(23)*s(18),(true->[])),arc(s(19)*s(17),1,s(25)*s(15),(true->[])),arc(s(19)*s(17),2,s(25)*s(15),(true->[])),arc(s(16)*s(20),0,s(8)*s(21),(true->[])),arc(s(16)*s(20),1,s(25)*s(15),(true->[])),arc(s(16)*s(20),2,s(25)*s(15),(true->[])),arc(s(17)*s(19),0,s(21)*s(20),(true->[])),arc(s(17)*s(19),1,s(25)*s(15),(true->[])),arc(s(17)*s(19),2,s(25)*s(15),(true->[])),arc(s(18)*s(18),0,s(23)*s(18),(true->[])),arc(s(18)*s(18),1,s(25)*s(15),(true->[])),arc(s(18)*s(18),2,s(22)*s(19),(true->[])),arc(s(32)*s(14),0,s(36)*s(16),(true->[])),arc(s(32)*s(14),1,s(40)*s(10),(true->[])),arc(s(32)*s(14),2,s(40)*s(10),(true->[])),arc(s(33)*s(13),0,s(38)*s(13),(true->[])),arc(s(33)*s(13),1,s(40)*s(10),(true->[])),arc(s(33)*s(13),2,s(37)*s(14),(true->[])),arc(s(35)*s(10),0,s(39)*s(12),(true->[])),arc(s(35)*s(10),1,s(40)*s(10),(true->[])),arc(s(35)*s(10),2,s(40)*s(10),(true->[])),arc(s(34)*s(12),0,s(38)*s(13),(true->[])),arc(s(34)*s(12),1,s(40)*s(10),(true->[])),arc(s(34)*s(12),2,s(40)*s(10),(true->[])),arc(s(31)*s(16),0,s(23)*s(18),(true->[])),arc(s(31)*s(16),1,s(40)*s(10),(true->[])),arc(s(31)*s(16),2,s(40)*s(10),(true->[])),arc(s(48)*s(5),0,s(48)*s(7),(true->[])),arc(s(48)*s(5),1,s(48)*s(5),(true->[])),arc(s(48)*s(5),2,s(48)*s(5),(true->[])),arc(s(48)*s(7),0,s(48)*s(8),(true->[])),arc(s(48)*s(7),1,s(48)*s(5),(true->[])),arc(s(48)*s(7),2,s(48)*s(5),(true->[])),arc(s(48)*s(8),0,s(48)*s(8),(true->[])),arc(s(48)*s(8),1,s(48)*s(5),(true->[])),arc(s(48)*s(8),2,s(48)*s(9),(true->[])),arc(s(45)*s(11),0,s(38)*s(13),(true->[])),arc(s(45)*s(11),1,s(48)*s(5),(true->[])),arc(s(45)*s(11),2,s(48)*s(5),(true->[])),arc(s(47)*s(9),0,s(46)*s(11),(true->[])),arc(s(47)*s(9),1,s(48)*s(5),(true->[])),arc(s(47)*s(9),2,s(48)*s(5),(true->[])),arc(s(7)*s(21),0,s(11)*s(21),(true->[])),arc(s(7)*s(21),1,s(15)*s(21),(true->[])),arc(s(7)*s(21),2,s(15)*s(21),(true->[])),arc(s(8)*s(21),0,s(13)*s(21),(true->[])),arc(s(8)*s(21),1,s(15)*s(21),(true->[])),arc(s(8)*s(21),2,s(12)*s(21),(true->[])),arc(s(10)*s(21),0,s(14)*s(21),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(15)*s(21),(true->[])),arc(s(24)*s(17),0,s(28)*s(18),(true->[])),arc(s(24)*s(17),1,s(30)*s(15),(true->[])),arc(s(24)*s(17),2,s(30)*s(15),(true->[])),arc(s(25)*s(15),0,s(29)*s(17),(true->[])),arc(s(25)*s(15),1,s(30)*s(15),(true->[])),arc(s(25)*s(15),2,s(30)*s(15),(true->[])),arc(s(23)*s(18),0,s(28)*s(18),(true->[])),arc(s(23)*s(18),1,s(30)*s(15),(true->[])),arc(s(23)*s(18),2,s(27)*s(19),(true->[])),arc(s(21)*s(20),0,s(13)*s(21),(true->[])),arc(s(21)*s(20),1,s(30)*s(15),(true->[])),arc(s(21)*s(20),2,s(30)*s(15),(true->[])),arc(s(22)*s(19),0,s(26)*s(20),(true->[])),arc(s(22)*s(19),1,s(30)*s(15),(true->[])),arc(s(22)*s(19),2,s(30)*s(15),(true->[])),arc(s(36)*s(16),0,s(28)*s(18),(true->[])),arc(s(36)*s(16),1,s(44)*s(10),(true->[])),arc(s(36)*s(16),2,s(44)*s(10),(true->[])),arc(s(40)*s(10),0,s(44)*s(12),(true->[])),arc(s(40)*s(10),1,s(44)*s(10),(true->[])),arc(s(40)*s(10),2,s(44)*s(10),(true->[])),arc(s(37)*s(14),0,s(41)*s(16),(true->[])),arc(s(37)*s(14),1,s(44)*s(10),(true->[])),arc(s(37)*s(14),2,s(44)*s(10),(true->[])),arc(s(38)*s(13),0,s(43)*s(13),(true->[])),arc(s(38)*s(13),1,s(44)*s(10),(true->[])),arc(s(38)*s(13),2,s(42)*s(14),(true->[])),arc(s(39)*s(12),0,s(43)*s(13),(true->[])),arc(s(39)*s(12),1,s(44)*s(10),(true->[])),arc(s(39)*s(12),2,s(44)*s(10),(true->[])),arc(s(48)*s(9),0,s(48)*s(11),(true->[])),arc(s(48)*s(9),1,s(48)*s(5),(true->[])),arc(s(48)*s(9),2,s(48)*s(5),(true->[])),arc(s(46)*s(11),0,s(43)*s(13),(true->[])),arc(s(46)*s(11),1,s(48)*s(5),(true->[])),arc(s(46)*s(11),2,s(48)*s(5),(true->[])),arc(s(11)*s(21),0,s(4)*s(21),(true->[])),arc(s(11)*s(21),1,s(20)*s(21),(true->[])),arc(s(11)*s(21),2,s(20)*s(21),(true->[])),arc(s(15)*s(21),0,s(19)*s(21),(true->[])),arc(s(15)*s(21),1,s(20)*s(21),(true->[])),arc(s(15)*s(21),2,s(20)*s(21),(true->[])),arc(s(12)*s(21),0,s(16)*s(21),(true->[])),arc(s(12)*s(21),1,s(20)*s(21),(true->[])),arc(s(12)*s(21),2,s(20)*s(21),(true->[])),arc(s(13)*s(21),0,s(18)*s(21),(true->[])),arc(s(13)*s(21),1,s(20)*s(21),(true->[])),arc(s(13)*s(21),2,s(17)*s(21),(true->[])),arc(s(14)*s(21),0,s(18)*s(21),(true->[])),arc(s(14)*s(21),1,s(20)*s(21),(true->[])),arc(s(14)*s(21),2,s(20)*s(21),(true->[])),arc(s(28)*s(18),0,s(33)*s(18),(true->[])),arc(s(28)*s(18),1,s(35)*s(15),(true->[])),arc(s(28)*s(18),2,s(32)*s(19),(true->[])),arc(s(30)*s(15),0,s(34)*s(17),(true->[])),arc(s(30)*s(15),1,s(35)*s(15),(true->[])),arc(s(30)*s(15),2,s(35)*s(15),(true->[])),arc(s(29)*s(17),0,s(33)*s(18),(true->[])),arc(s(29)*s(17),1,s(35)*s(15),(true->[])),arc(s(29)*s(17),2,s(35)*s(15),(true->[])),arc(s(27)*s(19),0,s(31)*s(20),(true->[])),arc(s(27)*s(19),1,s(35)*s(15),(true->[])),arc(s(27)*s(19),2,s(35)*s(15),(true->[])),arc(s(26)*s(20),0,s(18)*s(21),(true->[])),arc(s(26)*s(20),1,s(35)*s(15),(true->[])),arc(s(26)*s(20),2,s(35)*s(15),(true->[])),arc(s(44)*s(10),0,s(48)*s(12),(true->[])),arc(s(44)*s(10),1,s(48)*s(10),(true->[])),arc(s(44)*s(10),2,s(48)*s(10),(true->[])),arc(s(44)*s(12),0,s(48)*s(13),(true->[])),arc(s(44)*s(12),1,s(48)*s(10),(true->[])),arc(s(44)*s(12),2,s(48)*s(10),(true->[])),arc(s(41)*s(16),0,s(33)*s(18),(true->[])),arc(s(41)*s(16),1,s(48)*s(10),(true->[])),arc(s(41)*s(16),2,s(48)*s(10),(true->[])),arc(s(42)*s(14),0,s(45)*s(16),(true->[])),arc(s(42)*s(14),1,s(48)*s(10),(true->[])),arc(s(42)*s(14),2,s(48)*s(10),(true->[])),arc(s(43)*s(13),0,s(48)*s(13),(true->[])),arc(s(43)*s(13),1,s(48)*s(10),(true->[])),arc(s(43)*s(13),2,s(47)*s(14),(true->[])),arc(s(48)*s(11),0,s(48)*s(13),(true->[])),arc(s(48)*s(11),1,s(48)*s(5),(true->[])),arc(s(48)*s(11),2,s(48)*s(5),(true->[])),arc(s(20)*s(21),0,s(24)*s(21),(true->[])),arc(s(20)*s(21),1,s(25)*s(21),(true->[])),arc(s(20)*s(21),2,s(25)*s(21),(true->[])),arc(s(19)*s(21),0,s(23)*s(21),(true->[])),arc(s(19)*s(21),1,s(25)*s(21),(true->[])),arc(s(19)*s(21),2,s(25)*s(21),(true->[])),arc(s(16)*s(21),0,s(8)*s(21),(true->[])),arc(s(16)*s(21),1,s(25)*s(21),(true->[])),arc(s(16)*s(21),2,s(25)*s(21),(true->[])),arc(s(17)*s(21),0,s(21)*s(21),(true->[])),arc(s(17)*s(21),1,s(25)*s(21),(true->[])),arc(s(17)*s(21),2,s(25)*s(21),(true->[])),arc(s(18)*s(21),0,s(23)*s(21),(true->[])),arc(s(18)*s(21),1,s(25)*s(21),(true->[])),arc(s(18)*s(21),2,s(22)*s(21),(true->[])),arc(s(32)*s(19),0,s(36)*s(20),(true->[])),arc(s(32)*s(19),1,s(40)*s(15),(true->[])),arc(s(32)*s(19),2,s(40)*s(15),(true->[])),arc(s(33)*s(18),0,s(38)*s(18),(true->[])),arc(s(33)*s(18),1,s(40)*s(15),(true->[])),arc(s(33)*s(18),2,s(37)*s(19),(true->[])),arc(s(35)*s(15),0,s(39)*s(17),(true->[])),arc(s(35)*s(15),1,s(40)*s(15),(true->[])),arc(s(35)*s(15),2,s(40)*s(15),(true->[])),arc(s(34)*s(17),0,s(38)*s(18),(true->[])),arc(s(34)*s(17),1,s(40)*s(15),(true->[])),arc(s(34)*s(17),2,s(40)*s(15),(true->[])),arc(s(31)*s(20),0,s(23)*s(21),(true->[])),arc(s(31)*s(20),1,s(40)*s(15),(true->[])),arc(s(31)*s(20),2,s(40)*s(15),(true->[])),arc(s(48)*s(10),0,s(48)*s(12),(true->[])),arc(s(48)*s(10),1,s(48)*s(10),(true->[])),arc(s(48)*s(10),2,s(48)*s(10),(true->[])),arc(s(48)*s(12),0,s(48)*s(13),(true->[])),arc(s(48)*s(12),1,s(48)*s(10),(true->[])),arc(s(48)*s(12),2,s(48)*s(10),(true->[])),arc(s(48)*s(13),0,s(48)*s(13),(true->[])),arc(s(48)*s(13),1,s(48)*s(10),(true->[])),arc(s(48)*s(13),2,s(48)*s(14),(true->[])),arc(s(45)*s(16),0,s(38)*s(18),(true->[])),arc(s(45)*s(16),1,s(48)*s(10),(true->[])),arc(s(45)*s(16),2,s(48)*s(10),(true->[])),arc(s(47)*s(14),0,s(46)*s(16),(true->[])),arc(s(47)*s(14),1,s(48)*s(10),(true->[])),arc(s(47)*s(14),2,s(48)*s(10),(true->[])),arc(s(24)*s(21),0,s(28)*s(21),(true->[])),arc(s(24)*s(21),1,s(30)*s(21),(true->[])),arc(s(24)*s(21),2,s(30)*s(21),(true->[])),arc(s(25)*s(21),0,s(29)*s(21),(true->[])),arc(s(25)*s(21),1,s(30)*s(21),(true->[])),arc(s(25)*s(21),2,s(30)*s(21),(true->[])),arc(s(23)*s(21),0,s(28)*s(21),(true->[])),arc(s(23)*s(21),1,s(30)*s(21),(true->[])),arc(s(23)*s(21),2,s(27)*s(21),(true->[])),arc(s(21)*s(21),0,s(13)*s(21),(true->[])),arc(s(21)*s(21),1,s(30)*s(21),(true->[])),arc(s(21)*s(21),2,s(30)*s(21),(true->[])),arc(s(22)*s(21),0,s(26)*s(21),(true->[])),arc(s(22)*s(21),1,s(30)*s(21),(true->[])),arc(s(22)*s(21),2,s(30)*s(21),(true->[])),arc(s(36)*s(20),0,s(28)*s(21),(true->[])),arc(s(36)*s(20),1,s(44)*s(15),(true->[])),arc(s(36)*s(20),2,s(44)*s(15),(true->[])),arc(s(40)*s(15),0,s(44)*s(17),(true->[])),arc(s(40)*s(15),1,s(44)*s(15),(true->[])),arc(s(40)*s(15),2,s(44)*s(15),(true->[])),arc(s(37)*s(19),0,s(41)*s(20),(true->[])),arc(s(37)*s(19),1,s(44)*s(15),(true->[])),arc(s(37)*s(19),2,s(44)*s(15),(true->[])),arc(s(38)*s(18),0,s(43)*s(18),(true->[])),arc(s(38)*s(18),1,s(44)*s(15),(true->[])),arc(s(38)*s(18),2,s(42)*s(19),(true->[])),arc(s(39)*s(17),0,s(43)*s(18),(true->[])),arc(s(39)*s(17),1,s(44)*s(15),(true->[])),arc(s(39)*s(17),2,s(44)*s(15),(true->[])),arc(s(48)*s(14),0,s(48)*s(16),(true->[])),arc(s(48)*s(14),1,s(48)*s(10),(true->[])),arc(s(48)*s(14),2,s(48)*s(10),(true->[])),arc(s(46)*s(16),0,s(43)*s(18),(true->[])),arc(s(46)*s(16),1,s(48)*s(10),(true->[])),arc(s(46)*s(16),2,s(48)*s(10),(true->[])),arc(s(28)*s(21),0,s(33)*s(21),(true->[])),arc(s(28)*s(21),1,s(35)*s(21),(true->[])),arc(s(28)*s(21),2,s(32)*s(21),(true->[])),arc(s(30)*s(21),0,s(34)*s(21),(true->[])),arc(s(30)*s(21),1,s(35)*s(21),(true->[])),arc(s(30)*s(21),2,s(35)*s(21),(true->[])),arc(s(29)*s(21),0,s(33)*s(21),(true->[])),arc(s(29)*s(21),1,s(35)*s(21),(true->[])),arc(s(29)*s(21),2,s(35)*s(21),(true->[])),arc(s(27)*s(21),0,s(31)*s(21),(true->[])),arc(s(27)*s(21),1,s(35)*s(21),(true->[])),arc(s(27)*s(21),2,s(35)*s(21),(true->[])),arc(s(26)*s(21),0,s(18)*s(21),(true->[])),arc(s(26)*s(21),1,s(35)*s(21),(true->[])),arc(s(26)*s(21),2,s(35)*s(21),(true->[])),arc(s(44)*s(15),0,s(48)*s(17),(true->[])),arc(s(44)*s(15),1,s(48)*s(15),(true->[])),arc(s(44)*s(15),2,s(48)*s(15),(true->[])),arc(s(44)*s(17),0,s(48)*s(18),(true->[])),arc(s(44)*s(17),1,s(48)*s(15),(true->[])),arc(s(44)*s(17),2,s(48)*s(15),(true->[])),arc(s(41)*s(20),0,s(33)*s(21),(true->[])),arc(s(41)*s(20),1,s(48)*s(15),(true->[])),arc(s(41)*s(20),2,s(48)*s(15),(true->[])),arc(s(42)*s(19),0,s(45)*s(20),(true->[])),arc(s(42)*s(19),1,s(48)*s(15),(true->[])),arc(s(42)*s(19),2,s(48)*s(15),(true->[])),arc(s(43)*s(18),0,s(48)*s(18),(true->[])),arc(s(43)*s(18),1,s(48)*s(15),(true->[])),arc(s(43)*s(18),2,s(47)*s(19),(true->[])),arc(s(48)*s(16),0,s(48)*s(18),(true->[])),arc(s(48)*s(16),1,s(48)*s(10),(true->[])),arc(s(48)*s(16),2,s(48)*s(10),(true->[])),arc(s(32)*s(21),0,s(36)*s(21),(true->[])),arc(s(32)*s(21),1,s(40)*s(21),(true->[])),arc(s(32)*s(21),2,s(40)*s(21),(true->[])),arc(s(33)*s(21),0,s(38)*s(21),(true->[])),arc(s(33)*s(21),1,s(40)*s(21),(true->[])),arc(s(33)*s(21),2,s(37)*s(21),(true->[])),arc(s(35)*s(21),0,s(39)*s(21),(true->[])),arc(s(35)*s(21),1,s(40)*s(21),(true->[])),arc(s(35)*s(21),2,s(40)*s(21),(true->[])),arc(s(34)*s(21),0,s(38)*s(21),(true->[])),arc(s(34)*s(21),1,s(40)*s(21),(true->[])),arc(s(34)*s(21),2,s(40)*s(21),(true->[])),arc(s(31)*s(21),0,s(23)*s(21),(true->[])),arc(s(31)*s(21),1,s(40)*s(21),(true->[])),arc(s(31)*s(21),2,s(40)*s(21),(true->[])),arc(s(48)*s(15),0,s(48)*s(17),(true->[])),arc(s(48)*s(15),1,s(48)*s(15),(true->[])),arc(s(48)*s(15),2,s(48)*s(15),(true->[])),arc(s(48)*s(17),0,s(48)*s(18),(true->[])),arc(s(48)*s(17),1,s(48)*s(15),(true->[])),arc(s(48)*s(17),2,s(48)*s(15),(true->[])),arc(s(48)*s(18),0,s(48)*s(18),(true->[])),arc(s(48)*s(18),1,s(48)*s(15),(true->[])),arc(s(48)*s(18),2,s(48)*s(19),(true->[])),arc(s(45)*s(20),0,s(38)*s(21),(true->[])),arc(s(45)*s(20),1,s(48)*s(15),(true->[])),arc(s(45)*s(20),2,s(48)*s(15),(true->[])),arc(s(47)*s(19),0,s(46)*s(20),(true->[])),arc(s(47)*s(19),1,s(48)*s(15),(true->[])),arc(s(47)*s(19),2,s(48)*s(15),(true->[])),arc(s(36)*s(21),0,s(28)*s(21),(true->[])),arc(s(36)*s(21),1,s(44)*s(21),(true->[])),arc(s(36)*s(21),2,s(44)*s(21),(true->[])),arc(s(40)*s(21),0,s(44)*s(21),(true->[])),arc(s(40)*s(21),1,s(44)*s(21),(true->[])),arc(s(40)*s(21),2,s(44)*s(21),(true->[])),arc(s(37)*s(21),0,s(41)*s(21),(true->[])),arc(s(37)*s(21),1,s(44)*s(21),(true->[])),arc(s(37)*s(21),2,s(44)*s(21),(true->[])),arc(s(38)*s(21),0,s(43)*s(21),(true->[])),arc(s(38)*s(21),1,s(44)*s(21),(true->[])),arc(s(38)*s(21),2,s(42)*s(21),(true->[])),arc(s(39)*s(21),0,s(43)*s(21),(true->[])),arc(s(39)*s(21),1,s(44)*s(21),(true->[])),arc(s(39)*s(21),2,s(44)*s(21),(true->[])),arc(s(48)*s(19),0,s(48)*s(20),(true->[])),arc(s(48)*s(19),1,s(48)*s(15),(true->[])),arc(s(48)*s(19),2,s(48)*s(15),(true->[])),arc(s(46)*s(20),0,s(43)*s(21),(true->[])),arc(s(46)*s(20),1,s(48)*s(15),(true->[])),arc(s(46)*s(20),2,s(48)*s(15),(true->[])),arc(s(44)*s(21),0,s(48)*s(21),(true->[])),arc(s(44)*s(21),1,s(48)*s(21),(true->[])),arc(s(44)*s(21),2,s(48)*s(21),(true->[])),arc(s(41)*s(21),0,s(33)*s(21),(true->[])),arc(s(41)*s(21),1,s(48)*s(21),(true->[])),arc(s(41)*s(21),2,s(48)*s(21),(true->[])),arc(s(42)*s(21),0,s(45)*s(21),(true->[])),arc(s(42)*s(21),1,s(48)*s(21),(true->[])),arc(s(42)*s(21),2,s(48)*s(21),(true->[])),arc(s(43)*s(21),0,s(48)*s(21),(true->[])),arc(s(43)*s(21),1,s(48)*s(21),(true->[])),arc(s(43)*s(21),2,s(47)*s(21),(true->[])),arc(s(48)*s(20),0,s(48)*s(21),(true->[])),arc(s(48)*s(20),1,s(48)*s(15),(true->[])),arc(s(48)*s(20),2,s(48)*s(15),(true->[])),arc(s(48)*s(21),0,s(48)*s(21),(true->[])),arc(s(48)*s(21),1,s(48)*s(21),(true->[])),arc(s(48)*s(21),2,s(48)*s(21),(true->[])),arc(s(45)*s(21),0,s(38)*s(21),(true->[])),arc(s(45)*s(21),1,s(48)*s(21),(true->[])),arc(s(45)*s(21),2,s(48)*s(21),(true->[])),arc(s(47)*s(21),0,s(46)*s(21),(true->[])),arc(s(47)*s(21),1,s(48)*s(21),(true->[])),arc(s(47)*s(21),2,s(48)*s(21),(true->[])),arc(s(46)*s(21),0,s(43)*s(21),(true->[])),arc(s(46)*s(21),1,s(48)*s(21),(true->[])),arc(s(46)*s(21),2,s(48)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(45)*s(26)),sink(s(46)*s(26)),sink(s(47)*s(26)),sink(s(48)*s(26))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(30)*s(1),(true->[])),arc(s(21)*s(6),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(20)*s(5),(true->[])),arc(s(11)*s(11),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(11),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(6),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(35)*s(1),(true->[])),arc(s(26)*s(6),2,s(35)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(25)*s(5),(true->[])),arc(s(16)*s(11),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(11),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(36)*s(6),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(6),0,s(23)*s(8),(true->[])),arc(s(31)*s(6),1,s(40)*s(1),(true->[])),arc(s(31)*s(6),2,s(40)*s(1),(true->[])),arc(s(7)*s(14),0,s(11)*s(16),(true->[])),arc(s(7)*s(14),1,s(15)*s(10),(true->[])),arc(s(7)*s(14),2,s(15)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(15)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(30)*s(5),(true->[])),arc(s(24)*s(7),2,s(30)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(30)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(11),0,s(13)*s(13),(true->[])),arc(s(21)*s(11),1,s(30)*s(5),(true->[])),arc(s(21)*s(11),2,s(30)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(11),(true->[])),arc(s(22)*s(9),1,s(30)*s(5),(true->[])),arc(s(22)*s(9),2,s(30)*s(5),(true->[])),arc(s(36)*s(6),0,s(28)*s(8),(true->[])),arc(s(36)*s(6),1,s(44)*s(1),(true->[])),arc(s(36)*s(6),2,s(44)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(44)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(6),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(44)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(44)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(44)*s(1),(true->[])),arc(s(39)*s(2),2,s(44)*s(1),(true->[])),arc(s(11)*s(16),0,s(4)*s(18),(true->[])),arc(s(11)*s(16),1,s(20)*s(10),(true->[])),arc(s(11)*s(16),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(19)*s(12),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(14),0,s(16)*s(16),(true->[])),arc(s(12)*s(14),1,s(20)*s(10),(true->[])),arc(s(12)*s(14),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(20)*s(10),(true->[])),arc(s(14)*s(12),2,s(20)*s(10),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(30)*s(5),0,s(34)*s(7),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(35)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(35)*s(5),(true->[])),arc(s(29)*s(7),2,s(35)*s(5),(true->[])),arc(s(27)*s(9),0,s(31)*s(11),(true->[])),arc(s(27)*s(9),1,s(35)*s(5),(true->[])),arc(s(27)*s(9),2,s(35)*s(5),(true->[])),arc(s(26)*s(11),0,s(18)*s(13),(true->[])),arc(s(26)*s(11),1,s(35)*s(5),(true->[])),arc(s(26)*s(11),2,s(35)*s(5),(true->[])),arc(s(44)*s(1),0,s(48)*s(2),(true->[])),arc(s(44)*s(1),1,s(48)*s(1),(true->[])),arc(s(44)*s(1),2,s(48)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(48)*s(1),(true->[])),arc(s(44)*s(2),2,s(48)*s(1),(true->[])),arc(s(41)*s(6),0,s(33)*s(8),(true->[])),arc(s(41)*s(6),1,s(48)*s(1),(true->[])),arc(s(41)*s(6),2,s(48)*s(1),(true->[])),arc(s(42)*s(4),0,s(45)*s(6),(true->[])),arc(s(42)*s(4),1,s(48)*s(1),(true->[])),arc(s(42)*s(4),2,s(48)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(48)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(4)*s(18),0,s(8)*s(18),(true->[])),arc(s(4)*s(18),1,s(10)*s(15),(true->[])),arc(s(4)*s(18),2,s(7)*s(19),(true->[])),arc(s(20)*s(10),0,s(24)*s(12),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(25)*s(10),(true->[])),arc(s(19)*s(12),0,s(23)*s(13),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(25)*s(10),(true->[])),arc(s(16)*s(16),0,s(8)*s(18),(true->[])),arc(s(16)*s(16),1,s(25)*s(10),(true->[])),arc(s(16)*s(16),2,s(25)*s(10),(true->[])),arc(s(17)*s(14),0,s(21)*s(16),(true->[])),arc(s(17)*s(14),1,s(25)*s(10),(true->[])),arc(s(17)*s(14),2,s(25)*s(10),(true->[])),arc(s(18)*s(13),0,s(23)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(10),(true->[])),arc(s(18)*s(13),2,s(22)*s(14),(true->[])),arc(s(32)*s(9),0,s(36)*s(11),(true->[])),arc(s(32)*s(9),1,s(40)*s(5),(true->[])),arc(s(32)*s(9),2,s(40)*s(5),(true->[])),arc(s(33)*s(8),0,s(38)*s(8),(true->[])),arc(s(33)*s(8),1,s(40)*s(5),(true->[])),arc(s(33)*s(8),2,s(37)*s(9),(true->[])),arc(s(35)*s(5),0,s(39)*s(7),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(40)*s(5),(true->[])),arc(s(34)*s(7),0,s(38)*s(8),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(40)*s(5),(true->[])),arc(s(31)*s(11),0,s(23)*s(13),(true->[])),arc(s(31)*s(11),1,s(40)*s(5),(true->[])),arc(s(31)*s(11),2,s(40)*s(5),(true->[])),arc(s(48)*s(1),0,s(48)*s(2),(true->[])),arc(s(48)*s(1),1,s(48)*s(1),(true->[])),arc(s(48)*s(1),2,s(48)*s(1),(true->[])),arc(s(48)*s(2),0,s(48)*s(3),(true->[])),arc(s(48)*s(2),1,s(48)*s(1),(true->[])),arc(s(48)*s(2),2,s(48)*s(1),(true->[])),arc(s(48)*s(3),0,s(48)*s(3),(true->[])),arc(s(48)*s(3),1,s(48)*s(1),(true->[])),arc(s(48)*s(3),2,s(48)*s(4),(true->[])),arc(s(45)*s(6),0,s(38)*s(8),(true->[])),arc(s(45)*s(6),1,s(48)*s(1),(true->[])),arc(s(45)*s(6),2,s(48)*s(1),(true->[])),arc(s(47)*s(4),0,s(46)*s(6),(true->[])),arc(s(47)*s(4),1,s(48)*s(1),(true->[])),arc(s(47)*s(4),2,s(48)*s(1),(true->[])),arc(s(7)*s(19),0,s(11)*s(21),(true->[])),arc(s(7)*s(19),1,s(15)*s(15),(true->[])),arc(s(7)*s(19),2,s(15)*s(15),(true->[])),arc(s(8)*s(18),0,s(13)*s(18),(true->[])),arc(s(8)*s(18),1,s(15)*s(15),(true->[])),arc(s(8)*s(18),2,s(12)*s(19),(true->[])),arc(s(10)*s(15),0,s(14)*s(17),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(15),(true->[])),arc(s(24)*s(12),0,s(28)*s(13),(true->[])),arc(s(24)*s(12),1,s(30)*s(10),(true->[])),arc(s(24)*s(12),2,s(30)*s(10),(true->[])),arc(s(25)*s(10),0,s(29)*s(12),(true->[])),arc(s(25)*s(10),1,s(30)*s(10),(true->[])),arc(s(25)*s(10),2,s(30)*s(10),(true->[])),arc(s(23)*s(13),0,s(28)*s(13),(true->[])),arc(s(23)*s(13),1,s(30)*s(10),(true->[])),arc(s(23)*s(13),2,s(27)*s(14),(true->[])),arc(s(21)*s(16),0,s(13)*s(18),(true->[])),arc(s(21)*s(16),1,s(30)*s(10),(true->[])),arc(s(21)*s(16),2,s(30)*s(10),(true->[])),arc(s(22)*s(14),0,s(26)*s(16),(true->[])),arc(s(22)*s(14),1,s(30)*s(10),(true->[])),arc(s(22)*s(14),2,s(30)*s(10),(true->[])),arc(s(36)*s(11),0,s(28)*s(13),(true->[])),arc(s(36)*s(11),1,s(44)*s(5),(true->[])),arc(s(36)*s(11),2,s(44)*s(5),(true->[])),arc(s(40)*s(5),0,s(44)*s(7),(true->[])),arc(s(40)*s(5),1,s(44)*s(5),(true->[])),arc(s(40)*s(5),2,s(44)*s(5),(true->[])),arc(s(37)*s(9),0,s(41)*s(11),(true->[])),arc(s(37)*s(9),1,s(44)*s(5),(true->[])),arc(s(37)*s(9),2,s(44)*s(5),(true->[])),arc(s(38)*s(8),0,s(43)*s(8),(true->[])),arc(s(38)*s(8),1,s(44)*s(5),(true->[])),arc(s(38)*s(8),2,s(42)*s(9),(true->[])),arc(s(39)*s(7),0,s(43)*s(8),(true->[])),arc(s(39)*s(7),1,s(44)*s(5),(true->[])),arc(s(39)*s(7),2,s(44)*s(5),(true->[])),arc(s(48)*s(4),0,s(48)*s(6),(true->[])),arc(s(48)*s(4),1,s(48)*s(1),(true->[])),arc(s(48)*s(4),2,s(48)*s(1),(true->[])),arc(s(46)*s(6),0,s(43)*s(8),(true->[])),arc(s(46)*s(6),1,s(48)*s(1),(true->[])),arc(s(46)*s(6),2,s(48)*s(1),(true->[])),arc(s(11)*s(21),0,s(4)*s(23),(true->[])),arc(s(11)*s(21),1,s(20)*s(15),(true->[])),arc(s(11)*s(21),2,s(20)*s(15),(true->[])),arc(s(15)*s(15),0,s(19)*s(17),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(20)*s(15),(true->[])),arc(s(12)*s(19),0,s(16)*s(21),(true->[])),arc(s(12)*s(19),1,s(20)*s(15),(true->[])),arc(s(12)*s(19),2,s(20)*s(15),(true->[])),arc(s(13)*s(18),0,s(18)*s(18),(true->[])),arc(s(13)*s(18),1,s(20)*s(15),(true->[])),arc(s(13)*s(18),2,s(17)*s(19),(true->[])),arc(s(14)*s(17),0,s(18)*s(18),(true->[])),arc(s(14)*s(17),1,s(20)*s(15),(true->[])),arc(s(14)*s(17),2,s(20)*s(15),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(35)*s(10),(true->[])),arc(s(28)*s(13),2,s(32)*s(14),(true->[])),arc(s(30)*s(10),0,s(34)*s(12),(true->[])),arc(s(30)*s(10),1,s(35)*s(10),(true->[])),arc(s(30)*s(10),2,s(35)*s(10),(true->[])),arc(s(29)*s(12),0,s(33)*s(13),(true->[])),arc(s(29)*s(12),1,s(35)*s(10),(true->[])),arc(s(29)*s(12),2,s(35)*s(10),(true->[])),arc(s(27)*s(14),0,s(31)*s(16),(true->[])),arc(s(27)*s(14),1,s(35)*s(10),(true->[])),arc(s(27)*s(14),2,s(35)*s(10),(true->[])),arc(s(26)*s(16),0,s(18)*s(18),(true->[])),arc(s(26)*s(16),1,s(35)*s(10),(true->[])),arc(s(26)*s(16),2,s(35)*s(10),(true->[])),arc(s(44)*s(5),0,s(48)*s(7),(true->[])),arc(s(44)*s(5),1,s(48)*s(5),(true->[])),arc(s(44)*s(5),2,s(48)*s(5),(true->[])),arc(s(44)*s(7),0,s(48)*s(8),(true->[])),arc(s(44)*s(7),1,s(48)*s(5),(true->[])),arc(s(44)*s(7),2,s(48)*s(5),(true->[])),arc(s(41)*s(11),0,s(33)*s(13),(true->[])),arc(s(41)*s(11),1,s(48)*s(5),(true->[])),arc(s(41)*s(11),2,s(48)*s(5),(true->[])),arc(s(42)*s(9),0,s(45)*s(11),(true->[])),arc(s(42)*s(9),1,s(48)*s(5),(true->[])),arc(s(42)*s(9),2,s(48)*s(5),(true->[])),arc(s(43)*s(8),0,s(48)*s(8),(true->[])),arc(s(43)*s(8),1,s(48)*s(5),(true->[])),arc(s(43)*s(8),2,s(47)*s(9),(true->[])),arc(s(48)*s(6),0,s(48)*s(8),(true->[])),arc(s(48)*s(6),1,s(48)*s(1),(true->[])),arc(s(48)*s(6),2,s(48)*s(1),(true->[])),arc(s(4)*s(23),0,s(8)*s(23),(true->[])),arc(s(4)*s(23),1,s(10)*s(20),(true->[])),arc(s(4)*s(23),2,s(7)*s(24),(true->[])),arc(s(20)*s(15),0,s(24)*s(17),(true->[])),arc(s(20)*s(15),1,s(25)*s(15),(true->[])),arc(s(20)*s(15),2,s(25)*s(15),(true->[])),arc(s(19)*s(17),0,s(23)*s(18),(true->[])),arc(s(19)*s(17),1,s(25)*s(15),(true->[])),arc(s(19)*s(17),2,s(25)*s(15),(true->[])),arc(s(16)*s(21),0,s(8)*s(23),(true->[])),arc(s(16)*s(21),1,s(25)*s(15),(true->[])),arc(s(16)*s(21),2,s(25)*s(15),(true->[])),arc(s(17)*s(19),0,s(21)*s(21),(true->[])),arc(s(17)*s(19),1,s(25)*s(15),(true->[])),arc(s(17)*s(19),2,s(25)*s(15),(true->[])),arc(s(18)*s(18),0,s(23)*s(18),(true->[])),arc(s(18)*s(18),1,s(25)*s(15),(true->[])),arc(s(18)*s(18),2,s(22)*s(19),(true->[])),arc(s(32)*s(14),0,s(36)*s(16),(true->[])),arc(s(32)*s(14),1,s(40)*s(10),(true->[])),arc(s(32)*s(14),2,s(40)*s(10),(true->[])),arc(s(33)*s(13),0,s(38)*s(13),(true->[])),arc(s(33)*s(13),1,s(40)*s(10),(true->[])),arc(s(33)*s(13),2,s(37)*s(14),(true->[])),arc(s(35)*s(10),0,s(39)*s(12),(true->[])),arc(s(35)*s(10),1,s(40)*s(10),(true->[])),arc(s(35)*s(10),2,s(40)*s(10),(true->[])),arc(s(34)*s(12),0,s(38)*s(13),(true->[])),arc(s(34)*s(12),1,s(40)*s(10),(true->[])),arc(s(34)*s(12),2,s(40)*s(10),(true->[])),arc(s(31)*s(16),0,s(23)*s(18),(true->[])),arc(s(31)*s(16),1,s(40)*s(10),(true->[])),arc(s(31)*s(16),2,s(40)*s(10),(true->[])),arc(s(48)*s(5),0,s(48)*s(7),(true->[])),arc(s(48)*s(5),1,s(48)*s(5),(true->[])),arc(s(48)*s(5),2,s(48)*s(5),(true->[])),arc(s(48)*s(7),0,s(48)*s(8),(true->[])),arc(s(48)*s(7),1,s(48)*s(5),(true->[])),arc(s(48)*s(7),2,s(48)*s(5),(true->[])),arc(s(48)*s(8),0,s(48)*s(8),(true->[])),arc(s(48)*s(8),1,s(48)*s(5),(true->[])),arc(s(48)*s(8),2,s(48)*s(9),(true->[])),arc(s(45)*s(11),0,s(38)*s(13),(true->[])),arc(s(45)*s(11),1,s(48)*s(5),(true->[])),arc(s(45)*s(11),2,s(48)*s(5),(true->[])),arc(s(47)*s(9),0,s(46)*s(11),(true->[])),arc(s(47)*s(9),1,s(48)*s(5),(true->[])),arc(s(47)*s(9),2,s(48)*s(5),(true->[])),arc(s(7)*s(24),0,s(11)*s(25),(true->[])),arc(s(7)*s(24),1,s(15)*s(20),(true->[])),arc(s(7)*s(24),2,s(15)*s(20),(true->[])),arc(s(8)*s(23),0,s(13)*s(23),(true->[])),arc(s(8)*s(23),1,s(15)*s(20),(true->[])),arc(s(8)*s(23),2,s(12)*s(24),(true->[])),arc(s(10)*s(20),0,s(14)*s(22),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(15)*s(20),(true->[])),arc(s(24)*s(17),0,s(28)*s(18),(true->[])),arc(s(24)*s(17),1,s(30)*s(15),(true->[])),arc(s(24)*s(17),2,s(30)*s(15),(true->[])),arc(s(25)*s(15),0,s(29)*s(17),(true->[])),arc(s(25)*s(15),1,s(30)*s(15),(true->[])),arc(s(25)*s(15),2,s(30)*s(15),(true->[])),arc(s(23)*s(18),0,s(28)*s(18),(true->[])),arc(s(23)*s(18),1,s(30)*s(15),(true->[])),arc(s(23)*s(18),2,s(27)*s(19),(true->[])),arc(s(21)*s(21),0,s(13)*s(23),(true->[])),arc(s(21)*s(21),1,s(30)*s(15),(true->[])),arc(s(21)*s(21),2,s(30)*s(15),(true->[])),arc(s(22)*s(19),0,s(26)*s(21),(true->[])),arc(s(22)*s(19),1,s(30)*s(15),(true->[])),arc(s(22)*s(19),2,s(30)*s(15),(true->[])),arc(s(36)*s(16),0,s(28)*s(18),(true->[])),arc(s(36)*s(16),1,s(44)*s(10),(true->[])),arc(s(36)*s(16),2,s(44)*s(10),(true->[])),arc(s(40)*s(10),0,s(44)*s(12),(true->[])),arc(s(40)*s(10),1,s(44)*s(10),(true->[])),arc(s(40)*s(10),2,s(44)*s(10),(true->[])),arc(s(37)*s(14),0,s(41)*s(16),(true->[])),arc(s(37)*s(14),1,s(44)*s(10),(true->[])),arc(s(37)*s(14),2,s(44)*s(10),(true->[])),arc(s(38)*s(13),0,s(43)*s(13),(true->[])),arc(s(38)*s(13),1,s(44)*s(10),(true->[])),arc(s(38)*s(13),2,s(42)*s(14),(true->[])),arc(s(39)*s(12),0,s(43)*s(13),(true->[])),arc(s(39)*s(12),1,s(44)*s(10),(true->[])),arc(s(39)*s(12),2,s(44)*s(10),(true->[])),arc(s(48)*s(9),0,s(48)*s(11),(true->[])),arc(s(48)*s(9),1,s(48)*s(5),(true->[])),arc(s(48)*s(9),2,s(48)*s(5),(true->[])),arc(s(46)*s(11),0,s(43)*s(13),(true->[])),arc(s(46)*s(11),1,s(48)*s(5),(true->[])),arc(s(46)*s(11),2,s(48)*s(5),(true->[])),arc(s(11)*s(25),0,s(4)*s(26),(true->[])),arc(s(11)*s(25),1,s(20)*s(20),(true->[])),arc(s(11)*s(25),2,s(20)*s(20),(true->[])),arc(s(15)*s(20),0,s(19)*s(22),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(12)*s(24),0,s(16)*s(25),(true->[])),arc(s(12)*s(24),1,s(20)*s(20),(true->[])),arc(s(12)*s(24),2,s(20)*s(20),(true->[])),arc(s(13)*s(23),0,s(18)*s(23),(true->[])),arc(s(13)*s(23),1,s(20)*s(20),(true->[])),arc(s(13)*s(23),2,s(17)*s(24),(true->[])),arc(s(14)*s(22),0,s(18)*s(23),(true->[])),arc(s(14)*s(22),1,s(20)*s(20),(true->[])),arc(s(14)*s(22),2,s(20)*s(20),(true->[])),arc(s(28)*s(18),0,s(33)*s(18),(true->[])),arc(s(28)*s(18),1,s(35)*s(15),(true->[])),arc(s(28)*s(18),2,s(32)*s(19),(true->[])),arc(s(30)*s(15),0,s(34)*s(17),(true->[])),arc(s(30)*s(15),1,s(35)*s(15),(true->[])),arc(s(30)*s(15),2,s(35)*s(15),(true->[])),arc(s(29)*s(17),0,s(33)*s(18),(true->[])),arc(s(29)*s(17),1,s(35)*s(15),(true->[])),arc(s(29)*s(17),2,s(35)*s(15),(true->[])),arc(s(27)*s(19),0,s(31)*s(21),(true->[])),arc(s(27)*s(19),1,s(35)*s(15),(true->[])),arc(s(27)*s(19),2,s(35)*s(15),(true->[])),arc(s(26)*s(21),0,s(18)*s(23),(true->[])),arc(s(26)*s(21),1,s(35)*s(15),(true->[])),arc(s(26)*s(21),2,s(35)*s(15),(true->[])),arc(s(44)*s(10),0,s(48)*s(12),(true->[])),arc(s(44)*s(10),1,s(48)*s(10),(true->[])),arc(s(44)*s(10),2,s(48)*s(10),(true->[])),arc(s(44)*s(12),0,s(48)*s(13),(true->[])),arc(s(44)*s(12),1,s(48)*s(10),(true->[])),arc(s(44)*s(12),2,s(48)*s(10),(true->[])),arc(s(41)*s(16),0,s(33)*s(18),(true->[])),arc(s(41)*s(16),1,s(48)*s(10),(true->[])),arc(s(41)*s(16),2,s(48)*s(10),(true->[])),arc(s(42)*s(14),0,s(45)*s(16),(true->[])),arc(s(42)*s(14),1,s(48)*s(10),(true->[])),arc(s(42)*s(14),2,s(48)*s(10),(true->[])),arc(s(43)*s(13),0,s(48)*s(13),(true->[])),arc(s(43)*s(13),1,s(48)*s(10),(true->[])),arc(s(43)*s(13),2,s(47)*s(14),(true->[])),arc(s(48)*s(11),0,s(48)*s(13),(true->[])),arc(s(48)*s(11),1,s(48)*s(5),(true->[])),arc(s(48)*s(11),2,s(48)*s(5),(true->[])),arc(s(4)*s(26),0,s(8)*s(26),(true->[])),arc(s(4)*s(26),1,s(10)*s(26),(true->[])),arc(s(4)*s(26),2,s(7)*s(26),(true->[])),arc(s(20)*s(20),0,s(24)*s(22),(true->[])),arc(s(20)*s(20),1,s(25)*s(20),(true->[])),arc(s(20)*s(20),2,s(25)*s(20),(true->[])),arc(s(19)*s(22),0,s(23)*s(23),(true->[])),arc(s(19)*s(22),1,s(25)*s(20),(true->[])),arc(s(19)*s(22),2,s(25)*s(20),(true->[])),arc(s(16)*s(25),0,s(8)*s(26),(true->[])),arc(s(16)*s(25),1,s(25)*s(20),(true->[])),arc(s(16)*s(25),2,s(25)*s(20),(true->[])),arc(s(17)*s(24),0,s(21)*s(25),(true->[])),arc(s(17)*s(24),1,s(25)*s(20),(true->[])),arc(s(17)*s(24),2,s(25)*s(20),(true->[])),arc(s(18)*s(23),0,s(23)*s(23),(true->[])),arc(s(18)*s(23),1,s(25)*s(20),(true->[])),arc(s(18)*s(23),2,s(22)*s(24),(true->[])),arc(s(32)*s(19),0,s(36)*s(21),(true->[])),arc(s(32)*s(19),1,s(40)*s(15),(true->[])),arc(s(32)*s(19),2,s(40)*s(15),(true->[])),arc(s(33)*s(18),0,s(38)*s(18),(true->[])),arc(s(33)*s(18),1,s(40)*s(15),(true->[])),arc(s(33)*s(18),2,s(37)*s(19),(true->[])),arc(s(35)*s(15),0,s(39)*s(17),(true->[])),arc(s(35)*s(15),1,s(40)*s(15),(true->[])),arc(s(35)*s(15),2,s(40)*s(15),(true->[])),arc(s(34)*s(17),0,s(38)*s(18),(true->[])),arc(s(34)*s(17),1,s(40)*s(15),(true->[])),arc(s(34)*s(17),2,s(40)*s(15),(true->[])),arc(s(31)*s(21),0,s(23)*s(23),(true->[])),arc(s(31)*s(21),1,s(40)*s(15),(true->[])),arc(s(31)*s(21),2,s(40)*s(15),(true->[])),arc(s(48)*s(10),0,s(48)*s(12),(true->[])),arc(s(48)*s(10),1,s(48)*s(10),(true->[])),arc(s(48)*s(10),2,s(48)*s(10),(true->[])),arc(s(48)*s(12),0,s(48)*s(13),(true->[])),arc(s(48)*s(12),1,s(48)*s(10),(true->[])),arc(s(48)*s(12),2,s(48)*s(10),(true->[])),arc(s(48)*s(13),0,s(48)*s(13),(true->[])),arc(s(48)*s(13),1,s(48)*s(10),(true->[])),arc(s(48)*s(13),2,s(48)*s(14),(true->[])),arc(s(45)*s(16),0,s(38)*s(18),(true->[])),arc(s(45)*s(16),1,s(48)*s(10),(true->[])),arc(s(45)*s(16),2,s(48)*s(10),(true->[])),arc(s(47)*s(14),0,s(46)*s(16),(true->[])),arc(s(47)*s(14),1,s(48)*s(10),(true->[])),arc(s(47)*s(14),2,s(48)*s(10),(true->[])),arc(s(7)*s(26),0,s(11)*s(26),(true->[])),arc(s(7)*s(26),1,s(15)*s(26),(true->[])),arc(s(7)*s(26),2,s(15)*s(26),(true->[])),arc(s(8)*s(26),0,s(13)*s(26),(true->[])),arc(s(8)*s(26),1,s(15)*s(26),(true->[])),arc(s(8)*s(26),2,s(12)*s(26),(true->[])),arc(s(10)*s(26),0,s(14)*s(26),(true->[])),arc(s(10)*s(26),1,s(15)*s(26),(true->[])),arc(s(10)*s(26),2,s(15)*s(26),(true->[])),arc(s(24)*s(22),0,s(28)*s(23),(true->[])),arc(s(24)*s(22),1,s(30)*s(20),(true->[])),arc(s(24)*s(22),2,s(30)*s(20),(true->[])),arc(s(25)*s(20),0,s(29)*s(22),(true->[])),arc(s(25)*s(20),1,s(30)*s(20),(true->[])),arc(s(25)*s(20),2,s(30)*s(20),(true->[])),arc(s(23)*s(23),0,s(28)*s(23),(true->[])),arc(s(23)*s(23),1,s(30)*s(20),(true->[])),arc(s(23)*s(23),2,s(27)*s(24),(true->[])),arc(s(21)*s(25),0,s(13)*s(26),(true->[])),arc(s(21)*s(25),1,s(30)*s(20),(true->[])),arc(s(21)*s(25),2,s(30)*s(20),(true->[])),arc(s(22)*s(24),0,s(26)*s(25),(true->[])),arc(s(22)*s(24),1,s(30)*s(20),(true->[])),arc(s(22)*s(24),2,s(30)*s(20),(true->[])),arc(s(36)*s(21),0,s(28)*s(23),(true->[])),arc(s(36)*s(21),1,s(44)*s(15),(true->[])),arc(s(36)*s(21),2,s(44)*s(15),(true->[])),arc(s(40)*s(15),0,s(44)*s(17),(true->[])),arc(s(40)*s(15),1,s(44)*s(15),(true->[])),arc(s(40)*s(15),2,s(44)*s(15),(true->[])),arc(s(37)*s(19),0,s(41)*s(21),(true->[])),arc(s(37)*s(19),1,s(44)*s(15),(true->[])),arc(s(37)*s(19),2,s(44)*s(15),(true->[])),arc(s(38)*s(18),0,s(43)*s(18),(true->[])),arc(s(38)*s(18),1,s(44)*s(15),(true->[])),arc(s(38)*s(18),2,s(42)*s(19),(true->[])),arc(s(39)*s(17),0,s(43)*s(18),(true->[])),arc(s(39)*s(17),1,s(44)*s(15),(true->[])),arc(s(39)*s(17),2,s(44)*s(15),(true->[])),arc(s(48)*s(14),0,s(48)*s(16),(true->[])),arc(s(48)*s(14),1,s(48)*s(10),(true->[])),arc(s(48)*s(14),2,s(48)*s(10),(true->[])),arc(s(46)*s(16),0,s(43)*s(18),(true->[])),arc(s(46)*s(16),1,s(48)*s(10),(true->[])),arc(s(46)*s(16),2,s(48)*s(10),(true->[])),arc(s(11)*s(26),0,s(4)*s(26),(true->[])),arc(s(11)*s(26),1,s(20)*s(26),(true->[])),arc(s(11)*s(26),2,s(20)*s(26),(true->[])),arc(s(15)*s(26),0,s(19)*s(26),(true->[])),arc(s(15)*s(26),1,s(20)*s(26),(true->[])),arc(s(15)*s(26),2,s(20)*s(26),(true->[])),arc(s(12)*s(26),0,s(16)*s(26),(true->[])),arc(s(12)*s(26),1,s(20)*s(26),(true->[])),arc(s(12)*s(26),2,s(20)*s(26),(true->[])),arc(s(13)*s(26),0,s(18)*s(26),(true->[])),arc(s(13)*s(26),1,s(20)*s(26),(true->[])),arc(s(13)*s(26),2,s(17)*s(26),(true->[])),arc(s(14)*s(26),0,s(18)*s(26),(true->[])),arc(s(14)*s(26),1,s(20)*s(26),(true->[])),arc(s(14)*s(26),2,s(20)*s(26),(true->[])),arc(s(28)*s(23),0,s(33)*s(23),(true->[])),arc(s(28)*s(23),1,s(35)*s(20),(true->[])),arc(s(28)*s(23),2,s(32)*s(24),(true->[])),arc(s(30)*s(20),0,s(34)*s(22),(true->[])),arc(s(30)*s(20),1,s(35)*s(20),(true->[])),arc(s(30)*s(20),2,s(35)*s(20),(true->[])),arc(s(29)*s(22),0,s(33)*s(23),(true->[])),arc(s(29)*s(22),1,s(35)*s(20),(true->[])),arc(s(29)*s(22),2,s(35)*s(20),(true->[])),arc(s(27)*s(24),0,s(31)*s(25),(true->[])),arc(s(27)*s(24),1,s(35)*s(20),(true->[])),arc(s(27)*s(24),2,s(35)*s(20),(true->[])),arc(s(26)*s(25),0,s(18)*s(26),(true->[])),arc(s(26)*s(25),1,s(35)*s(20),(true->[])),arc(s(26)*s(25),2,s(35)*s(20),(true->[])),arc(s(44)*s(15),0,s(48)*s(17),(true->[])),arc(s(44)*s(15),1,s(48)*s(15),(true->[])),arc(s(44)*s(15),2,s(48)*s(15),(true->[])),arc(s(44)*s(17),0,s(48)*s(18),(true->[])),arc(s(44)*s(17),1,s(48)*s(15),(true->[])),arc(s(44)*s(17),2,s(48)*s(15),(true->[])),arc(s(41)*s(21),0,s(33)*s(23),(true->[])),arc(s(41)*s(21),1,s(48)*s(15),(true->[])),arc(s(41)*s(21),2,s(48)*s(15),(true->[])),arc(s(42)*s(19),0,s(45)*s(21),(true->[])),arc(s(42)*s(19),1,s(48)*s(15),(true->[])),arc(s(42)*s(19),2,s(48)*s(15),(true->[])),arc(s(43)*s(18),0,s(48)*s(18),(true->[])),arc(s(43)*s(18),1,s(48)*s(15),(true->[])),arc(s(43)*s(18),2,s(47)*s(19),(true->[])),arc(s(48)*s(16),0,s(48)*s(18),(true->[])),arc(s(48)*s(16),1,s(48)*s(10),(true->[])),arc(s(48)*s(16),2,s(48)*s(10),(true->[])),arc(s(20)*s(26),0,s(24)*s(26),(true->[])),arc(s(20)*s(26),1,s(25)*s(26),(true->[])),arc(s(20)*s(26),2,s(25)*s(26),(true->[])),arc(s(19)*s(26),0,s(23)*s(26),(true->[])),arc(s(19)*s(26),1,s(25)*s(26),(true->[])),arc(s(19)*s(26),2,s(25)*s(26),(true->[])),arc(s(16)*s(26),0,s(8)*s(26),(true->[])),arc(s(16)*s(26),1,s(25)*s(26),(true->[])),arc(s(16)*s(26),2,s(25)*s(26),(true->[])),arc(s(17)*s(26),0,s(21)*s(26),(true->[])),arc(s(17)*s(26),1,s(25)*s(26),(true->[])),arc(s(17)*s(26),2,s(25)*s(26),(true->[])),arc(s(18)*s(26),0,s(23)*s(26),(true->[])),arc(s(18)*s(26),1,s(25)*s(26),(true->[])),arc(s(18)*s(26),2,s(22)*s(26),(true->[])),arc(s(32)*s(24),0,s(36)*s(25),(true->[])),arc(s(32)*s(24),1,s(40)*s(20),(true->[])),arc(s(32)*s(24),2,s(40)*s(20),(true->[])),arc(s(33)*s(23),0,s(38)*s(23),(true->[])),arc(s(33)*s(23),1,s(40)*s(20),(true->[])),arc(s(33)*s(23),2,s(37)*s(24),(true->[])),arc(s(35)*s(20),0,s(39)*s(22),(true->[])),arc(s(35)*s(20),1,s(40)*s(20),(true->[])),arc(s(35)*s(20),2,s(40)*s(20),(true->[])),arc(s(34)*s(22),0,s(38)*s(23),(true->[])),arc(s(34)*s(22),1,s(40)*s(20),(true->[])),arc(s(34)*s(22),2,s(40)*s(20),(true->[])),arc(s(31)*s(25),0,s(23)*s(26),(true->[])),arc(s(31)*s(25),1,s(40)*s(20),(true->[])),arc(s(31)*s(25),2,s(40)*s(20),(true->[])),arc(s(48)*s(15),0,s(48)*s(17),(true->[])),arc(s(48)*s(15),1,s(48)*s(15),(true->[])),arc(s(48)*s(15),2,s(48)*s(15),(true->[])),arc(s(48)*s(17),0,s(48)*s(18),(true->[])),arc(s(48)*s(17),1,s(48)*s(15),(true->[])),arc(s(48)*s(17),2,s(48)*s(15),(true->[])),arc(s(48)*s(18),0,s(48)*s(18),(true->[])),arc(s(48)*s(18),1,s(48)*s(15),(true->[])),arc(s(48)*s(18),2,s(48)*s(19),(true->[])),arc(s(45)*s(21),0,s(38)*s(23),(true->[])),arc(s(45)*s(21),1,s(48)*s(15),(true->[])),arc(s(45)*s(21),2,s(48)*s(15),(true->[])),arc(s(47)*s(19),0,s(46)*s(21),(true->[])),arc(s(47)*s(19),1,s(48)*s(15),(true->[])),arc(s(47)*s(19),2,s(48)*s(15),(true->[])),arc(s(24)*s(26),0,s(28)*s(26),(true->[])),arc(s(24)*s(26),1,s(30)*s(26),(true->[])),arc(s(24)*s(26),2,s(30)*s(26),(true->[])),arc(s(25)*s(26),0,s(29)*s(26),(true->[])),arc(s(25)*s(26),1,s(30)*s(26),(true->[])),arc(s(25)*s(26),2,s(30)*s(26),(true->[])),arc(s(23)*s(26),0,s(28)*s(26),(true->[])),arc(s(23)*s(26),1,s(30)*s(26),(true->[])),arc(s(23)*s(26),2,s(27)*s(26),(true->[])),arc(s(21)*s(26),0,s(13)*s(26),(true->[])),arc(s(21)*s(26),1,s(30)*s(26),(true->[])),arc(s(21)*s(26),2,s(30)*s(26),(true->[])),arc(s(22)*s(26),0,s(26)*s(26),(true->[])),arc(s(22)*s(26),1,s(30)*s(26),(true->[])),arc(s(22)*s(26),2,s(30)*s(26),(true->[])),arc(s(36)*s(25),0,s(28)*s(26),(true->[])),arc(s(36)*s(25),1,s(44)*s(20),(true->[])),arc(s(36)*s(25),2,s(44)*s(20),(true->[])),arc(s(40)*s(20),0,s(44)*s(22),(true->[])),arc(s(40)*s(20),1,s(44)*s(20),(true->[])),arc(s(40)*s(20),2,s(44)*s(20),(true->[])),arc(s(37)*s(24),0,s(41)*s(25),(true->[])),arc(s(37)*s(24),1,s(44)*s(20),(true->[])),arc(s(37)*s(24),2,s(44)*s(20),(true->[])),arc(s(38)*s(23),0,s(43)*s(23),(true->[])),arc(s(38)*s(23),1,s(44)*s(20),(true->[])),arc(s(38)*s(23),2,s(42)*s(24),(true->[])),arc(s(39)*s(22),0,s(43)*s(23),(true->[])),arc(s(39)*s(22),1,s(44)*s(20),(true->[])),arc(s(39)*s(22),2,s(44)*s(20),(true->[])),arc(s(48)*s(19),0,s(48)*s(21),(true->[])),arc(s(48)*s(19),1,s(48)*s(15),(true->[])),arc(s(48)*s(19),2,s(48)*s(15),(true->[])),arc(s(46)*s(21),0,s(43)*s(23),(true->[])),arc(s(46)*s(21),1,s(48)*s(15),(true->[])),arc(s(46)*s(21),2,s(48)*s(15),(true->[])),arc(s(28)*s(26),0,s(33)*s(26),(true->[])),arc(s(28)*s(26),1,s(35)*s(26),(true->[])),arc(s(28)*s(26),2,s(32)*s(26),(true->[])),arc(s(30)*s(26),0,s(34)*s(26),(true->[])),arc(s(30)*s(26),1,s(35)*s(26),(true->[])),arc(s(30)*s(26),2,s(35)*s(26),(true->[])),arc(s(29)*s(26),0,s(33)*s(26),(true->[])),arc(s(29)*s(26),1,s(35)*s(26),(true->[])),arc(s(29)*s(26),2,s(35)*s(26),(true->[])),arc(s(27)*s(26),0,s(31)*s(26),(true->[])),arc(s(27)*s(26),1,s(35)*s(26),(true->[])),arc(s(27)*s(26),2,s(35)*s(26),(true->[])),arc(s(26)*s(26),0,s(18)*s(26),(true->[])),arc(s(26)*s(26),1,s(35)*s(26),(true->[])),arc(s(26)*s(26),2,s(35)*s(26),(true->[])),arc(s(44)*s(20),0,s(48)*s(22),(true->[])),arc(s(44)*s(20),1,s(48)*s(20),(true->[])),arc(s(44)*s(20),2,s(48)*s(20),(true->[])),arc(s(44)*s(22),0,s(48)*s(23),(true->[])),arc(s(44)*s(22),1,s(48)*s(20),(true->[])),arc(s(44)*s(22),2,s(48)*s(20),(true->[])),arc(s(41)*s(25),0,s(33)*s(26),(true->[])),arc(s(41)*s(25),1,s(48)*s(20),(true->[])),arc(s(41)*s(25),2,s(48)*s(20),(true->[])),arc(s(42)*s(24),0,s(45)*s(25),(true->[])),arc(s(42)*s(24),1,s(48)*s(20),(true->[])),arc(s(42)*s(24),2,s(48)*s(20),(true->[])),arc(s(43)*s(23),0,s(48)*s(23),(true->[])),arc(s(43)*s(23),1,s(48)*s(20),(true->[])),arc(s(43)*s(23),2,s(47)*s(24),(true->[])),arc(s(48)*s(21),0,s(48)*s(23),(true->[])),arc(s(48)*s(21),1,s(48)*s(15),(true->[])),arc(s(48)*s(21),2,s(48)*s(15),(true->[])),arc(s(32)*s(26),0,s(36)*s(26),(true->[])),arc(s(32)*s(26),1,s(40)*s(26),(true->[])),arc(s(32)*s(26),2,s(40)*s(26),(true->[])),arc(s(33)*s(26),0,s(38)*s(26),(true->[])),arc(s(33)*s(26),1,s(40)*s(26),(true->[])),arc(s(33)*s(26),2,s(37)*s(26),(true->[])),arc(s(35)*s(26),0,s(39)*s(26),(true->[])),arc(s(35)*s(26),1,s(40)*s(26),(true->[])),arc(s(35)*s(26),2,s(40)*s(26),(true->[])),arc(s(34)*s(26),0,s(38)*s(26),(true->[])),arc(s(34)*s(26),1,s(40)*s(26),(true->[])),arc(s(34)*s(26),2,s(40)*s(26),(true->[])),arc(s(31)*s(26),0,s(23)*s(26),(true->[])),arc(s(31)*s(26),1,s(40)*s(26),(true->[])),arc(s(31)*s(26),2,s(40)*s(26),(true->[])),arc(s(48)*s(20),0,s(48)*s(22),(true->[])),arc(s(48)*s(20),1,s(48)*s(20),(true->[])),arc(s(48)*s(20),2,s(48)*s(20),(true->[])),arc(s(48)*s(22),0,s(48)*s(23),(true->[])),arc(s(48)*s(22),1,s(48)*s(20),(true->[])),arc(s(48)*s(22),2,s(48)*s(20),(true->[])),arc(s(48)*s(23),0,s(48)*s(23),(true->[])),arc(s(48)*s(23),1,s(48)*s(20),(true->[])),arc(s(48)*s(23),2,s(48)*s(24),(true->[])),arc(s(45)*s(25),0,s(38)*s(26),(true->[])),arc(s(45)*s(25),1,s(48)*s(20),(true->[])),arc(s(45)*s(25),2,s(48)*s(20),(true->[])),arc(s(47)*s(24),0,s(46)*s(25),(true->[])),arc(s(47)*s(24),1,s(48)*s(20),(true->[])),arc(s(47)*s(24),2,s(48)*s(20),(true->[])),arc(s(36)*s(26),0,s(28)*s(26),(true->[])),arc(s(36)*s(26),1,s(44)*s(26),(true->[])),arc(s(36)*s(26),2,s(44)*s(26),(true->[])),arc(s(40)*s(26),0,s(44)*s(26),(true->[])),arc(s(40)*s(26),1,s(44)*s(26),(true->[])),arc(s(40)*s(26),2,s(44)*s(26),(true->[])),arc(s(37)*s(26),0,s(41)*s(26),(true->[])),arc(s(37)*s(26),1,s(44)*s(26),(true->[])),arc(s(37)*s(26),2,s(44)*s(26),(true->[])),arc(s(38)*s(26),0,s(43)*s(26),(true->[])),arc(s(38)*s(26),1,s(44)*s(26),(true->[])),arc(s(38)*s(26),2,s(42)*s(26),(true->[])),arc(s(39)*s(26),0,s(43)*s(26),(true->[])),arc(s(39)*s(26),1,s(44)*s(26),(true->[])),arc(s(39)*s(26),2,s(44)*s(26),(true->[])),arc(s(48)*s(24),0,s(48)*s(25),(true->[])),arc(s(48)*s(24),1,s(48)*s(20),(true->[])),arc(s(48)*s(24),2,s(48)*s(20),(true->[])),arc(s(46)*s(25),0,s(43)*s(26),(true->[])),arc(s(46)*s(25),1,s(48)*s(20),(true->[])),arc(s(46)*s(25),2,s(48)*s(20),(true->[])),arc(s(44)*s(26),0,s(48)*s(26),(true->[])),arc(s(44)*s(26),1,s(48)*s(26),(true->[])),arc(s(44)*s(26),2,s(48)*s(26),(true->[])),arc(s(41)*s(26),0,s(33)*s(26),(true->[])),arc(s(41)*s(26),1,s(48)*s(26),(true->[])),arc(s(41)*s(26),2,s(48)*s(26),(true->[])),arc(s(42)*s(26),0,s(45)*s(26),(true->[])),arc(s(42)*s(26),1,s(48)*s(26),(true->[])),arc(s(42)*s(26),2,s(48)*s(26),(true->[])),arc(s(43)*s(26),0,s(48)*s(26),(true->[])),arc(s(43)*s(26),1,s(48)*s(26),(true->[])),arc(s(43)*s(26),2,s(47)*s(26),(true->[])),arc(s(48)*s(25),0,s(48)*s(26),(true->[])),arc(s(48)*s(25),1,s(48)*s(20),(true->[])),arc(s(48)*s(25),2,s(48)*s(20),(true->[])),arc(s(48)*s(26),0,s(48)*s(26),(true->[])),arc(s(48)*s(26),1,s(48)*s(26),(true->[])),arc(s(48)*s(26),2,s(48)*s(26),(true->[])),arc(s(45)*s(26),0,s(38)*s(26),(true->[])),arc(s(45)*s(26),1,s(48)*s(26),(true->[])),arc(s(45)*s(26),2,s(48)*s(26),(true->[])),arc(s(47)*s(26),0,s(46)*s(26),(true->[])),arc(s(47)*s(26),1,s(48)*s(26),(true->[])),arc(s(47)*s(26),2,s(48)*s(26),(true->[])),arc(s(46)*s(26),0,s(43)*s(26),(true->[])),arc(s(46)*s(26),1,s(48)*s(26),(true->[])),arc(s(46)*s(26),2,s(48)*s(26),(true->[]))],[],[],[])).
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ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(60)*s(6)),sink(s(61)*s(6)),sink(s(62)*s(6)),sink(s(63)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(5),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(5),0,s(4)*s(6),(true->[])),arc(s(11)*s(5),1,s(20)*s(1),(true->[])),arc(s(11)*s(5),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(5),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(5),0,s(8)*s(6),(true->[])),arc(s(16)*s(5),1,s(25)*s(1),(true->[])),arc(s(16)*s(5),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(5),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(6),0,s(11)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(6),0,s(13)*s(6),(true->[])),arc(s(8)*s(6),1,s(15)*s(6),(true->[])),arc(s(8)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(5),0,s(13)*s(6),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(5),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(19)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(6),0,s(16)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(6),0,s(18)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(6),0,s(18)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(5),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(5),0,s(18)*s(6),(true->[])),arc(s(26)*s(5),1,s(35)*s(1),(true->[])),arc(s(26)*s(5),2,s(35)*s(1),(true->[])),arc(s(20)*s(6),0,s(24)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(6),(true->[])),arc(s(19)*s(6),0,s(23)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(25)*s(6),(true->[])),arc(s(16)*s(6),0,s(8)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(17)*s(6),0,s(21)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(25)*s(6),(true->[])),arc(s(18)*s(6),0,s(23)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(22)*s(6),(true->[])),arc(s(32)*s(4),0,s(36)*s(5),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(5),0,s(23)*s(6),(true->[])),arc(s(31)*s(5),1,s(40)*s(1),(true->[])),arc(s(31)*s(5),2,s(40)*s(1),(true->[])),arc(s(24)*s(6),0,s(28)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(30)*s(6),(true->[])),arc(s(25)*s(6),0,s(29)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(28)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(13)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(30)*s(6),(true->[])),arc(s(22)*s(6),0,s(26)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(30)*s(6),(true->[])),arc(s(36)*s(5),0,s(28)*s(6),(true->[])),arc(s(36)*s(5),1,s(45)*s(1),(true->[])),arc(s(36)*s(5),2,s(45)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(45)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(5),(true->[])),arc(s(37)*s(4),1,s(45)*s(1),(true->[])),arc(s(37)*s(4),2,s(45)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(45)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(45)*s(1),(true->[])),arc(s(39)*s(2),2,s(45)*s(1),(true->[])),arc(s(28)*s(6),0,s(33)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(6),(true->[])),arc(s(30)*s(6),0,s(34)*s(6),(true->[])),arc(s(30)*s(6),1,s(35)*s(6),(true->[])),arc(s(30)*s(6),2,s(35)*s(6),(true->[])),arc(s(29)*s(6),0,s(33)*s(6),(true->[])),arc(s(29)*s(6),1,s(35)*s(6),(true->[])),arc(s(29)*s(6),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(31)*s(6),(true->[])),arc(s(27)*s(6),1,s(35)*s(6),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(6),0,s(18)*s(6),(true->[])),arc(s(26)*s(6),1,s(35)*s(6),(true->[])),arc(s(26)*s(6),2,s(35)*s(6),(true->[])),arc(s(45)*s(1),0,s(49)*s(2),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(50)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(50)*s(1),(true->[])),arc(s(44)*s(2),2,s(50)*s(1),(true->[])),arc(s(41)*s(5),0,s(33)*s(6),(true->[])),arc(s(41)*s(5),1,s(50)*s(1),(true->[])),arc(s(41)*s(5),2,s(50)*s(1),(true->[])),arc(s(42)*s(4),0,s(46)*s(5),(true->[])),arc(s(42)*s(4),1,s(50)*s(1),(true->[])),arc(s(42)*s(4),2,s(50)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(50)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(32)*s(6),0,s(36)*s(6),(true->[])),arc(s(32)*s(6),1,s(40)*s(6),(true->[])),arc(s(32)*s(6),2,s(40)*s(6),(true->[])),arc(s(33)*s(6),0,s(38)*s(6),(true->[])),arc(s(33)*s(6),1,s(40)*s(6),(true->[])),arc(s(33)*s(6),2,s(37)*s(6),(true->[])),arc(s(35)*s(6),0,s(39)*s(6),(true->[])),arc(s(35)*s(6),1,s(40)*s(6),(true->[])),arc(s(35)*s(6),2,s(40)*s(6),(true->[])),arc(s(34)*s(6),0,s(38)*s(6),(true->[])),arc(s(34)*s(6),1,s(40)*s(6),(true->[])),arc(s(34)*s(6),2,s(40)*s(6),(true->[])),arc(s(31)*s(6),0,s(23)*s(6),(true->[])),arc(s(31)*s(6),1,s(40)*s(6),(true->[])),arc(s(31)*s(6),2,s(40)*s(6),(true->[])),arc(s(49)*s(2),0,s(53)*s(3),(true->[])),arc(s(49)*s(2),1,s(55)*s(1),(true->[])),arc(s(49)*s(2),2,s(55)*s(1),(true->[])),arc(s(50)*s(1),0,s(54)*s(2),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(55)*s(1),(true->[])),arc(s(48)*s(3),0,s(53)*s(3),(true->[])),arc(s(48)*s(3),1,s(55)*s(1),(true->[])),arc(s(48)*s(3),2,s(52)*s(4),(true->[])),arc(s(46)*s(5),0,s(38)*s(6),(true->[])),arc(s(46)*s(5),1,s(55)*s(1),(true->[])),arc(s(46)*s(5),2,s(55)*s(1),(true->[])),arc(s(47)*s(4),0,s(51)*s(5),(true->[])),arc(s(47)*s(4),1,s(55)*s(1),(true->[])),arc(s(47)*s(4),2,s(55)*s(1),(true->[])),arc(s(36)*s(6),0,s(28)*s(6),(true->[])),arc(s(36)*s(6),1,s(45)*s(6),(true->[])),arc(s(36)*s(6),2,s(45)*s(6),(true->[])),arc(s(40)*s(6),0,s(44)*s(6),(true->[])),arc(s(40)*s(6),1,s(45)*s(6),(true->[])),arc(s(40)*s(6),2,s(45)*s(6),(true->[])),arc(s(37)*s(6),0,s(41)*s(6),(true->[])),arc(s(37)*s(6),1,s(45)*s(6),(true->[])),arc(s(37)*s(6),2,s(45)*s(6),(true->[])),arc(s(38)*s(6),0,s(43)*s(6),(true->[])),arc(s(38)*s(6),1,s(45)*s(6),(true->[])),arc(s(38)*s(6),2,s(42)*s(6),(true->[])),arc(s(39)*s(6),0,s(43)*s(6),(true->[])),arc(s(39)*s(6),1,s(45)*s(6),(true->[])),arc(s(39)*s(6),2,s(45)*s(6),(true->[])),arc(s(53)*s(3),0,s(58)*s(3),(true->[])),arc(s(53)*s(3),1,s(59)*s(1),(true->[])),arc(s(53)*s(3),2,s(57)*s(4),(true->[])),arc(s(55)*s(1),0,s(59)*s(2),(true->[])),arc(s(55)*s(1),1,s(59)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(1),(true->[])),arc(s(54)*s(2),0,s(58)*s(3),(true->[])),arc(s(54)*s(2),1,s(59)*s(1),(true->[])),arc(s(54)*s(2),2,s(59)*s(1),(true->[])),arc(s(52)*s(4),0,s(56)*s(5),(true->[])),arc(s(52)*s(4),1,s(59)*s(1),(true->[])),arc(s(52)*s(4),2,s(59)*s(1),(true->[])),arc(s(51)*s(5),0,s(43)*s(6),(true->[])),arc(s(51)*s(5),1,s(59)*s(1),(true->[])),arc(s(51)*s(5),2,s(59)*s(1),(true->[])),arc(s(45)*s(6),0,s(49)*s(6),(true->[])),arc(s(45)*s(6),1,s(50)*s(6),(true->[])),arc(s(45)*s(6),2,s(50)*s(6),(true->[])),arc(s(44)*s(6),0,s(48)*s(6),(true->[])),arc(s(44)*s(6),1,s(50)*s(6),(true->[])),arc(s(44)*s(6),2,s(50)*s(6),(true->[])),arc(s(41)*s(6),0,s(33)*s(6),(true->[])),arc(s(41)*s(6),1,s(50)*s(6),(true->[])),arc(s(41)*s(6),2,s(50)*s(6),(true->[])),arc(s(42)*s(6),0,s(46)*s(6),(true->[])),arc(s(42)*s(6),1,s(50)*s(6),(true->[])),arc(s(42)*s(6),2,s(50)*s(6),(true->[])),arc(s(43)*s(6),0,s(48)*s(6),(true->[])),arc(s(43)*s(6),1,s(50)*s(6),(true->[])),arc(s(43)*s(6),2,s(47)*s(6),(true->[])),arc(s(57)*s(4),0,s(60)*s(5),(true->[])),arc(s(57)*s(4),1,s(63)*s(1),(true->[])),arc(s(57)*s(4),2,s(63)*s(1),(true->[])),arc(s(58)*s(3),0,s(63)*s(3),(true->[])),arc(s(58)*s(3),1,s(63)*s(1),(true->[])),arc(s(58)*s(3),2,s(62)*s(4),(true->[])),arc(s(59)*s(1),0,s(63)*s(2),(true->[])),arc(s(59)*s(1),1,s(63)*s(1),(true->[])),arc(s(59)*s(1),2,s(63)*s(1),(true->[])),arc(s(59)*s(2),0,s(63)*s(3),(true->[])),arc(s(59)*s(2),1,s(63)*s(1),(true->[])),arc(s(59)*s(2),2,s(63)*s(1),(true->[])),arc(s(56)*s(5),0,s(48)*s(6),(true->[])),arc(s(56)*s(5),1,s(63)*s(1),(true->[])),arc(s(56)*s(5),2,s(63)*s(1),(true->[])),arc(s(49)*s(6),0,s(53)*s(6),(true->[])),arc(s(49)*s(6),1,s(55)*s(6),(true->[])),arc(s(49)*s(6),2,s(55)*s(6),(true->[])),arc(s(50)*s(6),0,s(54)*s(6),(true->[])),arc(s(50)*s(6),1,s(55)*s(6),(true->[])),arc(s(50)*s(6),2,s(55)*s(6),(true->[])),arc(s(48)*s(6),0,s(53)*s(6),(true->[])),arc(s(48)*s(6),1,s(55)*s(6),(true->[])),arc(s(48)*s(6),2,s(52)*s(6),(true->[])),arc(s(46)*s(6),0,s(38)*s(6),(true->[])),arc(s(46)*s(6),1,s(55)*s(6),(true->[])),arc(s(46)*s(6),2,s(55)*s(6),(true->[])),arc(s(47)*s(6),0,s(51)*s(6),(true->[])),arc(s(47)*s(6),1,s(55)*s(6),(true->[])),arc(s(47)*s(6),2,s(55)*s(6),(true->[])),arc(s(60)*s(5),0,s(53)*s(6),(true->[])),arc(s(60)*s(5),1,s(63)*s(1),(true->[])),arc(s(60)*s(5),2,s(63)*s(1),(true->[])),arc(s(63)*s(1),0,s(63)*s(2),(true->[])),arc(s(63)*s(1),1,s(63)*s(1),(true->[])),arc(s(63)*s(1),2,s(63)*s(1),(true->[])),arc(s(62)*s(4),0,s(61)*s(5),(true->[])),arc(s(62)*s(4),1,s(63)*s(1),(true->[])),arc(s(62)*s(4),2,s(63)*s(1),(true->[])),arc(s(63)*s(3),0,s(63)*s(3),(true->[])),arc(s(63)*s(3),1,s(63)*s(1),(true->[])),arc(s(63)*s(3),2,s(63)*s(4),(true->[])),arc(s(63)*s(2),0,s(63)*s(3),(true->[])),arc(s(63)*s(2),1,s(63)*s(1),(true->[])),arc(s(63)*s(2),2,s(63)*s(1),(true->[])),arc(s(53)*s(6),0,s(58)*s(6),(true->[])),arc(s(53)*s(6),1,s(59)*s(6),(true->[])),arc(s(53)*s(6),2,s(57)*s(6),(true->[])),arc(s(55)*s(6),0,s(59)*s(6),(true->[])),arc(s(55)*s(6),1,s(59)*s(6),(true->[])),arc(s(55)*s(6),2,s(59)*s(6),(true->[])),arc(s(54)*s(6),0,s(58)*s(6),(true->[])),arc(s(54)*s(6),1,s(59)*s(6),(true->[])),arc(s(54)*s(6),2,s(59)*s(6),(true->[])),arc(s(52)*s(6),0,s(56)*s(6),(true->[])),arc(s(52)*s(6),1,s(59)*s(6),(true->[])),arc(s(52)*s(6),2,s(59)*s(6),(true->[])),arc(s(51)*s(6),0,s(43)*s(6),(true->[])),arc(s(51)*s(6),1,s(59)*s(6),(true->[])),arc(s(51)*s(6),2,s(59)*s(6),(true->[])),arc(s(61)*s(5),0,s(58)*s(6),(true->[])),arc(s(61)*s(5),1,s(63)*s(1),(true->[])),arc(s(61)*s(5),2,s(63)*s(1),(true->[])),arc(s(63)*s(4),0,s(63)*s(5),(true->[])),arc(s(63)*s(4),1,s(63)*s(1),(true->[])),arc(s(63)*s(4),2,s(63)*s(1),(true->[])),arc(s(57)*s(6),0,s(60)*s(6),(true->[])),arc(s(57)*s(6),1,s(63)*s(6),(true->[])),arc(s(57)*s(6),2,s(63)*s(6),(true->[])),arc(s(58)*s(6),0,s(63)*s(6),(true->[])),arc(s(58)*s(6),1,s(63)*s(6),(true->[])),arc(s(58)*s(6),2,s(62)*s(6),(true->[])),arc(s(59)*s(6),0,s(63)*s(6),(true->[])),arc(s(59)*s(6),1,s(63)*s(6),(true->[])),arc(s(59)*s(6),2,s(63)*s(6),(true->[])),arc(s(56)*s(6),0,s(48)*s(6),(true->[])),arc(s(56)*s(6),1,s(63)*s(6),(true->[])),arc(s(56)*s(6),2,s(63)*s(6),(true->[])),arc(s(63)*s(5),0,s(63)*s(6),(true->[])),arc(s(63)*s(5),1,s(63)*s(1),(true->[])),arc(s(63)*s(5),2,s(63)*s(1),(true->[])),arc(s(60)*s(6),0,s(53)*s(6),(true->[])),arc(s(60)*s(6),1,s(63)*s(6),(true->[])),arc(s(60)*s(6),2,s(63)*s(6),(true->[])),arc(s(63)*s(6),0,s(63)*s(6),(true->[])),arc(s(63)*s(6),1,s(63)*s(6),(true->[])),arc(s(63)*s(6),2,s(63)*s(6),(true->[])),arc(s(62)*s(6),0,s(61)*s(6),(true->[])),arc(s(62)*s(6),1,s(63)*s(6),(true->[])),arc(s(62)*s(6),2,s(63)*s(6),(true->[])),arc(s(61)*s(6),0,s(58)*s(6),(true->[])),arc(s(61)*s(6),1,s(63)*s(6),(true->[])),arc(s(61)*s(6),2,s(63)*s(6),(true->[]))],[],[],[])).
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ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(60)*s(16)),sink(s(61)*s(16)),sink(s(62)*s(16)),sink(s(63)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(11),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(30)*s(1),(true->[])),arc(s(21)*s(6),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(13),(true->[])),arc(s(11)*s(11),1,s(20)*s(5),(true->[])),arc(s(11)*s(11),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(11),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(6),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(35)*s(1),(true->[])),arc(s(26)*s(6),2,s(35)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(10)*s(10),(true->[])),arc(s(4)*s(13),2,s(7)*s(14),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(25)*s(5),(true->[])),arc(s(16)*s(11),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(11),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(36)*s(6),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(6),0,s(23)*s(8),(true->[])),arc(s(31)*s(6),1,s(40)*s(1),(true->[])),arc(s(31)*s(6),2,s(40)*s(1),(true->[])),arc(s(7)*s(14),0,s(11)*s(15),(true->[])),arc(s(7)*s(14),1,s(15)*s(10),(true->[])),arc(s(7)*s(14),2,s(15)*s(10),(true->[])),arc(s(8)*s(13),0,s(13)*s(13),(true->[])),arc(s(8)*s(13),1,s(15)*s(10),(true->[])),arc(s(8)*s(13),2,s(12)*s(14),(true->[])),arc(s(10)*s(10),0,s(14)*s(12),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(30)*s(5),(true->[])),arc(s(24)*s(7),2,s(30)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(30)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(11),0,s(13)*s(13),(true->[])),arc(s(21)*s(11),1,s(30)*s(5),(true->[])),arc(s(21)*s(11),2,s(30)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(11),(true->[])),arc(s(22)*s(9),1,s(30)*s(5),(true->[])),arc(s(22)*s(9),2,s(30)*s(5),(true->[])),arc(s(36)*s(6),0,s(28)*s(8),(true->[])),arc(s(36)*s(6),1,s(45)*s(1),(true->[])),arc(s(36)*s(6),2,s(45)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(45)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(6),(true->[])),arc(s(37)*s(4),1,s(45)*s(1),(true->[])),arc(s(37)*s(4),2,s(45)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(45)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(45)*s(1),(true->[])),arc(s(39)*s(2),2,s(45)*s(1),(true->[])),arc(s(11)*s(15),0,s(4)*s(16),(true->[])),arc(s(11)*s(15),1,s(20)*s(10),(true->[])),arc(s(11)*s(15),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(19)*s(12),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(14),0,s(16)*s(15),(true->[])),arc(s(12)*s(14),1,s(20)*s(10),(true->[])),arc(s(12)*s(14),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(10),(true->[])),arc(s(13)*s(13),2,s(17)*s(14),(true->[])),arc(s(14)*s(12),0,s(18)*s(13),(true->[])),arc(s(14)*s(12),1,s(20)*s(10),(true->[])),arc(s(14)*s(12),2,s(20)*s(10),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(30)*s(5),0,s(34)*s(7),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(35)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(35)*s(5),(true->[])),arc(s(29)*s(7),2,s(35)*s(5),(true->[])),arc(s(27)*s(9),0,s(31)*s(11),(true->[])),arc(s(27)*s(9),1,s(35)*s(5),(true->[])),arc(s(27)*s(9),2,s(35)*s(5),(true->[])),arc(s(26)*s(11),0,s(18)*s(13),(true->[])),arc(s(26)*s(11),1,s(35)*s(5),(true->[])),arc(s(26)*s(11),2,s(35)*s(5),(true->[])),arc(s(45)*s(1),0,s(49)*s(2),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(50)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(50)*s(1),(true->[])),arc(s(44)*s(2),2,s(50)*s(1),(true->[])),arc(s(41)*s(6),0,s(33)*s(8),(true->[])),arc(s(41)*s(6),1,s(50)*s(1),(true->[])),arc(s(41)*s(6),2,s(50)*s(1),(true->[])),arc(s(42)*s(4),0,s(46)*s(6),(true->[])),arc(s(42)*s(4),1,s(50)*s(1),(true->[])),arc(s(42)*s(4),2,s(50)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(50)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(10)*s(16),(true->[])),arc(s(4)*s(16),2,s(7)*s(16),(true->[])),arc(s(20)*s(10),0,s(24)*s(12),(true->[])),arc(s(20)*s(10),1,s(25)*s(10),(true->[])),arc(s(20)*s(10),2,s(25)*s(10),(true->[])),arc(s(19)*s(12),0,s(23)*s(13),(true->[])),arc(s(19)*s(12),1,s(25)*s(10),(true->[])),arc(s(19)*s(12),2,s(25)*s(10),(true->[])),arc(s(16)*s(15),0,s(8)*s(16),(true->[])),arc(s(16)*s(15),1,s(25)*s(10),(true->[])),arc(s(16)*s(15),2,s(25)*s(10),(true->[])),arc(s(17)*s(14),0,s(21)*s(15),(true->[])),arc(s(17)*s(14),1,s(25)*s(10),(true->[])),arc(s(17)*s(14),2,s(25)*s(10),(true->[])),arc(s(18)*s(13),0,s(23)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(10),(true->[])),arc(s(18)*s(13),2,s(22)*s(14),(true->[])),arc(s(32)*s(9),0,s(36)*s(11),(true->[])),arc(s(32)*s(9),1,s(40)*s(5),(true->[])),arc(s(32)*s(9),2,s(40)*s(5),(true->[])),arc(s(33)*s(8),0,s(38)*s(8),(true->[])),arc(s(33)*s(8),1,s(40)*s(5),(true->[])),arc(s(33)*s(8),2,s(37)*s(9),(true->[])),arc(s(35)*s(5),0,s(39)*s(7),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(40)*s(5),(true->[])),arc(s(34)*s(7),0,s(38)*s(8),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(40)*s(5),(true->[])),arc(s(31)*s(11),0,s(23)*s(13),(true->[])),arc(s(31)*s(11),1,s(40)*s(5),(true->[])),arc(s(31)*s(11),2,s(40)*s(5),(true->[])),arc(s(49)*s(2),0,s(53)*s(3),(true->[])),arc(s(49)*s(2),1,s(55)*s(1),(true->[])),arc(s(49)*s(2),2,s(55)*s(1),(true->[])),arc(s(50)*s(1),0,s(54)*s(2),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(55)*s(1),(true->[])),arc(s(48)*s(3),0,s(53)*s(3),(true->[])),arc(s(48)*s(3),1,s(55)*s(1),(true->[])),arc(s(48)*s(3),2,s(52)*s(4),(true->[])),arc(s(46)*s(6),0,s(38)*s(8),(true->[])),arc(s(46)*s(6),1,s(55)*s(1),(true->[])),arc(s(46)*s(6),2,s(55)*s(1),(true->[])),arc(s(47)*s(4),0,s(51)*s(6),(true->[])),arc(s(47)*s(4),1,s(55)*s(1),(true->[])),arc(s(47)*s(4),2,s(55)*s(1),(true->[])),arc(s(7)*s(16),0,s(11)*s(16),(true->[])),arc(s(7)*s(16),1,s(15)*s(16),(true->[])),arc(s(7)*s(16),2,s(15)*s(16),(true->[])),arc(s(8)*s(16),0,s(13)*s(16),(true->[])),arc(s(8)*s(16),1,s(15)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(15)*s(16),(true->[])),arc(s(10)*s(16),2,s(15)*s(16),(true->[])),arc(s(24)*s(12),0,s(28)*s(13),(true->[])),arc(s(24)*s(12),1,s(30)*s(10),(true->[])),arc(s(24)*s(12),2,s(30)*s(10),(true->[])),arc(s(25)*s(10),0,s(29)*s(12),(true->[])),arc(s(25)*s(10),1,s(30)*s(10),(true->[])),arc(s(25)*s(10),2,s(30)*s(10),(true->[])),arc(s(23)*s(13),0,s(28)*s(13),(true->[])),arc(s(23)*s(13),1,s(30)*s(10),(true->[])),arc(s(23)*s(13),2,s(27)*s(14),(true->[])),arc(s(21)*s(15),0,s(13)*s(16),(true->[])),arc(s(21)*s(15),1,s(30)*s(10),(true->[])),arc(s(21)*s(15),2,s(30)*s(10),(true->[])),arc(s(22)*s(14),0,s(26)*s(15),(true->[])),arc(s(22)*s(14),1,s(30)*s(10),(true->[])),arc(s(22)*s(14),2,s(30)*s(10),(true->[])),arc(s(36)*s(11),0,s(28)*s(13),(true->[])),arc(s(36)*s(11),1,s(45)*s(5),(true->[])),arc(s(36)*s(11),2,s(45)*s(5),(true->[])),arc(s(40)*s(5),0,s(44)*s(7),(true->[])),arc(s(40)*s(5),1,s(45)*s(5),(true->[])),arc(s(40)*s(5),2,s(45)*s(5),(true->[])),arc(s(37)*s(9),0,s(41)*s(11),(true->[])),arc(s(37)*s(9),1,s(45)*s(5),(true->[])),arc(s(37)*s(9),2,s(45)*s(5),(true->[])),arc(s(38)*s(8),0,s(43)*s(8),(true->[])),arc(s(38)*s(8),1,s(45)*s(5),(true->[])),arc(s(38)*s(8),2,s(42)*s(9),(true->[])),arc(s(39)*s(7),0,s(43)*s(8),(true->[])),arc(s(39)*s(7),1,s(45)*s(5),(true->[])),arc(s(39)*s(7),2,s(45)*s(5),(true->[])),arc(s(53)*s(3),0,s(58)*s(3),(true->[])),arc(s(53)*s(3),1,s(59)*s(1),(true->[])),arc(s(53)*s(3),2,s(57)*s(4),(true->[])),arc(s(55)*s(1),0,s(59)*s(2),(true->[])),arc(s(55)*s(1),1,s(59)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(1),(true->[])),arc(s(54)*s(2),0,s(58)*s(3),(true->[])),arc(s(54)*s(2),1,s(59)*s(1),(true->[])),arc(s(54)*s(2),2,s(59)*s(1),(true->[])),arc(s(52)*s(4),0,s(56)*s(6),(true->[])),arc(s(52)*s(4),1,s(59)*s(1),(true->[])),arc(s(52)*s(4),2,s(59)*s(1),(true->[])),arc(s(51)*s(6),0,s(43)*s(8),(true->[])),arc(s(51)*s(6),1,s(59)*s(1),(true->[])),arc(s(51)*s(6),2,s(59)*s(1),(true->[])),arc(s(11)*s(16),0,s(4)*s(16),(true->[])),arc(s(11)*s(16),1,s(20)*s(16),(true->[])),arc(s(11)*s(16),2,s(20)*s(16),(true->[])),arc(s(15)*s(16),0,s(19)*s(16),(true->[])),arc(s(15)*s(16),1,s(20)*s(16),(true->[])),arc(s(15)*s(16),2,s(20)*s(16),(true->[])),arc(s(12)*s(16),0,s(16)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(16),(true->[])),arc(s(12)*s(16),2,s(20)*s(16),(true->[])),arc(s(13)*s(16),0,s(18)*s(16),(true->[])),arc(s(13)*s(16),1,s(20)*s(16),(true->[])),arc(s(13)*s(16),2,s(17)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(20)*s(16),(true->[])),arc(s(14)*s(16),2,s(20)*s(16),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(35)*s(10),(true->[])),arc(s(28)*s(13),2,s(32)*s(14),(true->[])),arc(s(30)*s(10),0,s(34)*s(12),(true->[])),arc(s(30)*s(10),1,s(35)*s(10),(true->[])),arc(s(30)*s(10),2,s(35)*s(10),(true->[])),arc(s(29)*s(12),0,s(33)*s(13),(true->[])),arc(s(29)*s(12),1,s(35)*s(10),(true->[])),arc(s(29)*s(12),2,s(35)*s(10),(true->[])),arc(s(27)*s(14),0,s(31)*s(15),(true->[])),arc(s(27)*s(14),1,s(35)*s(10),(true->[])),arc(s(27)*s(14),2,s(35)*s(10),(true->[])),arc(s(26)*s(15),0,s(18)*s(16),(true->[])),arc(s(26)*s(15),1,s(35)*s(10),(true->[])),arc(s(26)*s(15),2,s(35)*s(10),(true->[])),arc(s(45)*s(5),0,s(49)*s(7),(true->[])),arc(s(45)*s(5),1,s(50)*s(5),(true->[])),arc(s(45)*s(5),2,s(50)*s(5),(true->[])),arc(s(44)*s(7),0,s(48)*s(8),(true->[])),arc(s(44)*s(7),1,s(50)*s(5),(true->[])),arc(s(44)*s(7),2,s(50)*s(5),(true->[])),arc(s(41)*s(11),0,s(33)*s(13),(true->[])),arc(s(41)*s(11),1,s(50)*s(5),(true->[])),arc(s(41)*s(11),2,s(50)*s(5),(true->[])),arc(s(42)*s(9),0,s(46)*s(11),(true->[])),arc(s(42)*s(9),1,s(50)*s(5),(true->[])),arc(s(42)*s(9),2,s(50)*s(5),(true->[])),arc(s(43)*s(8),0,s(48)*s(8),(true->[])),arc(s(43)*s(8),1,s(50)*s(5),(true->[])),arc(s(43)*s(8),2,s(47)*s(9),(true->[])),arc(s(57)*s(4),0,s(60)*s(6),(true->[])),arc(s(57)*s(4),1,s(63)*s(1),(true->[])),arc(s(57)*s(4),2,s(63)*s(1),(true->[])),arc(s(58)*s(3),0,s(63)*s(3),(true->[])),arc(s(58)*s(3),1,s(63)*s(1),(true->[])),arc(s(58)*s(3),2,s(62)*s(4),(true->[])),arc(s(59)*s(1),0,s(63)*s(2),(true->[])),arc(s(59)*s(1),1,s(63)*s(1),(true->[])),arc(s(59)*s(1),2,s(63)*s(1),(true->[])),arc(s(59)*s(2),0,s(63)*s(3),(true->[])),arc(s(59)*s(2),1,s(63)*s(1),(true->[])),arc(s(59)*s(2),2,s(63)*s(1),(true->[])),arc(s(56)*s(6),0,s(48)*s(8),(true->[])),arc(s(56)*s(6),1,s(63)*s(1),(true->[])),arc(s(56)*s(6),2,s(63)*s(1),(true->[])),arc(s(20)*s(16),0,s(24)*s(16),(true->[])),arc(s(20)*s(16),1,s(25)*s(16),(true->[])),arc(s(20)*s(16),2,s(25)*s(16),(true->[])),arc(s(19)*s(16),0,s(23)*s(16),(true->[])),arc(s(19)*s(16),1,s(25)*s(16),(true->[])),arc(s(19)*s(16),2,s(25)*s(16),(true->[])),arc(s(16)*s(16),0,s(8)*s(16),(true->[])),arc(s(16)*s(16),1,s(25)*s(16),(true->[])),arc(s(16)*s(16),2,s(25)*s(16),(true->[])),arc(s(17)*s(16),0,s(21)*s(16),(true->[])),arc(s(17)*s(16),1,s(25)*s(16),(true->[])),arc(s(17)*s(16),2,s(25)*s(16),(true->[])),arc(s(18)*s(16),0,s(23)*s(16),(true->[])),arc(s(18)*s(16),1,s(25)*s(16),(true->[])),arc(s(18)*s(16),2,s(22)*s(16),(true->[])),arc(s(32)*s(14),0,s(36)*s(15),(true->[])),arc(s(32)*s(14),1,s(40)*s(10),(true->[])),arc(s(32)*s(14),2,s(40)*s(10),(true->[])),arc(s(33)*s(13),0,s(38)*s(13),(true->[])),arc(s(33)*s(13),1,s(40)*s(10),(true->[])),arc(s(33)*s(13),2,s(37)*s(14),(true->[])),arc(s(35)*s(10),0,s(39)*s(12),(true->[])),arc(s(35)*s(10),1,s(40)*s(10),(true->[])),arc(s(35)*s(10),2,s(40)*s(10),(true->[])),arc(s(34)*s(12),0,s(38)*s(13),(true->[])),arc(s(34)*s(12),1,s(40)*s(10),(true->[])),arc(s(34)*s(12),2,s(40)*s(10),(true->[])),arc(s(31)*s(15),0,s(23)*s(16),(true->[])),arc(s(31)*s(15),1,s(40)*s(10),(true->[])),arc(s(31)*s(15),2,s(40)*s(10),(true->[])),arc(s(49)*s(7),0,s(53)*s(8),(true->[])),arc(s(49)*s(7),1,s(55)*s(5),(true->[])),arc(s(49)*s(7),2,s(55)*s(5),(true->[])),arc(s(50)*s(5),0,s(54)*s(7),(true->[])),arc(s(50)*s(5),1,s(55)*s(5),(true->[])),arc(s(50)*s(5),2,s(55)*s(5),(true->[])),arc(s(48)*s(8),0,s(53)*s(8),(true->[])),arc(s(48)*s(8),1,s(55)*s(5),(true->[])),arc(s(48)*s(8),2,s(52)*s(9),(true->[])),arc(s(46)*s(11),0,s(38)*s(13),(true->[])),arc(s(46)*s(11),1,s(55)*s(5),(true->[])),arc(s(46)*s(11),2,s(55)*s(5),(true->[])),arc(s(47)*s(9),0,s(51)*s(11),(true->[])),arc(s(47)*s(9),1,s(55)*s(5),(true->[])),arc(s(47)*s(9),2,s(55)*s(5),(true->[])),arc(s(60)*s(6),0,s(53)*s(8),(true->[])),arc(s(60)*s(6),1,s(63)*s(1),(true->[])),arc(s(60)*s(6),2,s(63)*s(1),(true->[])),arc(s(63)*s(1),0,s(63)*s(2),(true->[])),arc(s(63)*s(1),1,s(63)*s(1),(true->[])),arc(s(63)*s(1),2,s(63)*s(1),(true->[])),arc(s(62)*s(4),0,s(61)*s(6),(true->[])),arc(s(62)*s(4),1,s(63)*s(1),(true->[])),arc(s(62)*s(4),2,s(63)*s(1),(true->[])),arc(s(63)*s(3),0,s(63)*s(3),(true->[])),arc(s(63)*s(3),1,s(63)*s(1),(true->[])),arc(s(63)*s(3),2,s(63)*s(4),(true->[])),arc(s(63)*s(2),0,s(63)*s(3),(true->[])),arc(s(63)*s(2),1,s(63)*s(1),(true->[])),arc(s(63)*s(2),2,s(63)*s(1),(true->[])),arc(s(24)*s(16),0,s(28)*s(16),(true->[])),arc(s(24)*s(16),1,s(30)*s(16),(true->[])),arc(s(24)*s(16),2,s(30)*s(16),(true->[])),arc(s(25)*s(16),0,s(29)*s(16),(true->[])),arc(s(25)*s(16),1,s(30)*s(16),(true->[])),arc(s(25)*s(16),2,s(30)*s(16),(true->[])),arc(s(23)*s(16),0,s(28)*s(16),(true->[])),arc(s(23)*s(16),1,s(30)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(16),(true->[])),arc(s(21)*s(16),0,s(13)*s(16),(true->[])),arc(s(21)*s(16),1,s(30)*s(16),(true->[])),arc(s(21)*s(16),2,s(30)*s(16),(true->[])),arc(s(22)*s(16),0,s(26)*s(16),(true->[])),arc(s(22)*s(16),1,s(30)*s(16),(true->[])),arc(s(22)*s(16),2,s(30)*s(16),(true->[])),arc(s(36)*s(15),0,s(28)*s(16),(true->[])),arc(s(36)*s(15),1,s(45)*s(10),(true->[])),arc(s(36)*s(15),2,s(45)*s(10),(true->[])),arc(s(40)*s(10),0,s(44)*s(12),(true->[])),arc(s(40)*s(10),1,s(45)*s(10),(true->[])),arc(s(40)*s(10),2,s(45)*s(10),(true->[])),arc(s(37)*s(14),0,s(41)*s(15),(true->[])),arc(s(37)*s(14),1,s(45)*s(10),(true->[])),arc(s(37)*s(14),2,s(45)*s(10),(true->[])),arc(s(38)*s(13),0,s(43)*s(13),(true->[])),arc(s(38)*s(13),1,s(45)*s(10),(true->[])),arc(s(38)*s(13),2,s(42)*s(14),(true->[])),arc(s(39)*s(12),0,s(43)*s(13),(true->[])),arc(s(39)*s(12),1,s(45)*s(10),(true->[])),arc(s(39)*s(12),2,s(45)*s(10),(true->[])),arc(s(53)*s(8),0,s(58)*s(8),(true->[])),arc(s(53)*s(8),1,s(59)*s(5),(true->[])),arc(s(53)*s(8),2,s(57)*s(9),(true->[])),arc(s(55)*s(5),0,s(59)*s(7),(true->[])),arc(s(55)*s(5),1,s(59)*s(5),(true->[])),arc(s(55)*s(5),2,s(59)*s(5),(true->[])),arc(s(54)*s(7),0,s(58)*s(8),(true->[])),arc(s(54)*s(7),1,s(59)*s(5),(true->[])),arc(s(54)*s(7),2,s(59)*s(5),(true->[])),arc(s(52)*s(9),0,s(56)*s(11),(true->[])),arc(s(52)*s(9),1,s(59)*s(5),(true->[])),arc(s(52)*s(9),2,s(59)*s(5),(true->[])),arc(s(51)*s(11),0,s(43)*s(13),(true->[])),arc(s(51)*s(11),1,s(59)*s(5),(true->[])),arc(s(51)*s(11),2,s(59)*s(5),(true->[])),arc(s(61)*s(6),0,s(58)*s(8),(true->[])),arc(s(61)*s(6),1,s(63)*s(1),(true->[])),arc(s(61)*s(6),2,s(63)*s(1),(true->[])),arc(s(63)*s(4),0,s(63)*s(6),(true->[])),arc(s(63)*s(4),1,s(63)*s(1),(true->[])),arc(s(63)*s(4),2,s(63)*s(1),(true->[])),arc(s(28)*s(16),0,s(33)*s(16),(true->[])),arc(s(28)*s(16),1,s(35)*s(16),(true->[])),arc(s(28)*s(16),2,s(32)*s(16),(true->[])),arc(s(30)*s(16),0,s(34)*s(16),(true->[])),arc(s(30)*s(16),1,s(35)*s(16),(true->[])),arc(s(30)*s(16),2,s(35)*s(16),(true->[])),arc(s(29)*s(16),0,s(33)*s(16),(true->[])),arc(s(29)*s(16),1,s(35)*s(16),(true->[])),arc(s(29)*s(16),2,s(35)*s(16),(true->[])),arc(s(27)*s(16),0,s(31)*s(16),(true->[])),arc(s(27)*s(16),1,s(35)*s(16),(true->[])),arc(s(27)*s(16),2,s(35)*s(16),(true->[])),arc(s(26)*s(16),0,s(18)*s(16),(true->[])),arc(s(26)*s(16),1,s(35)*s(16),(true->[])),arc(s(26)*s(16),2,s(35)*s(16),(true->[])),arc(s(45)*s(10),0,s(49)*s(12),(true->[])),arc(s(45)*s(10),1,s(50)*s(10),(true->[])),arc(s(45)*s(10),2,s(50)*s(10),(true->[])),arc(s(44)*s(12),0,s(48)*s(13),(true->[])),arc(s(44)*s(12),1,s(50)*s(10),(true->[])),arc(s(44)*s(12),2,s(50)*s(10),(true->[])),arc(s(41)*s(15),0,s(33)*s(16),(true->[])),arc(s(41)*s(15),1,s(50)*s(10),(true->[])),arc(s(41)*s(15),2,s(50)*s(10),(true->[])),arc(s(42)*s(14),0,s(46)*s(15),(true->[])),arc(s(42)*s(14),1,s(50)*s(10),(true->[])),arc(s(42)*s(14),2,s(50)*s(10),(true->[])),arc(s(43)*s(13),0,s(48)*s(13),(true->[])),arc(s(43)*s(13),1,s(50)*s(10),(true->[])),arc(s(43)*s(13),2,s(47)*s(14),(true->[])),arc(s(57)*s(9),0,s(60)*s(11),(true->[])),arc(s(57)*s(9),1,s(63)*s(5),(true->[])),arc(s(57)*s(9),2,s(63)*s(5),(true->[])),arc(s(58)*s(8),0,s(63)*s(8),(true->[])),arc(s(58)*s(8),1,s(63)*s(5),(true->[])),arc(s(58)*s(8),2,s(62)*s(9),(true->[])),arc(s(59)*s(5),0,s(63)*s(7),(true->[])),arc(s(59)*s(5),1,s(63)*s(5),(true->[])),arc(s(59)*s(5),2,s(63)*s(5),(true->[])),arc(s(59)*s(7),0,s(63)*s(8),(true->[])),arc(s(59)*s(7),1,s(63)*s(5),(true->[])),arc(s(59)*s(7),2,s(63)*s(5),(true->[])),arc(s(56)*s(11),0,s(48)*s(13),(true->[])),arc(s(56)*s(11),1,s(63)*s(5),(true->[])),arc(s(56)*s(11),2,s(63)*s(5),(true->[])),arc(s(63)*s(6),0,s(63)*s(8),(true->[])),arc(s(63)*s(6),1,s(63)*s(1),(true->[])),arc(s(63)*s(6),2,s(63)*s(1),(true->[])),arc(s(32)*s(16),0,s(36)*s(16),(true->[])),arc(s(32)*s(16),1,s(40)*s(16),(true->[])),arc(s(32)*s(16),2,s(40)*s(16),(true->[])),arc(s(33)*s(16),0,s(38)*s(16),(true->[])),arc(s(33)*s(16),1,s(40)*s(16),(true->[])),arc(s(33)*s(16),2,s(37)*s(16),(true->[])),arc(s(35)*s(16),0,s(39)*s(16),(true->[])),arc(s(35)*s(16),1,s(40)*s(16),(true->[])),arc(s(35)*s(16),2,s(40)*s(16),(true->[])),arc(s(34)*s(16),0,s(38)*s(16),(true->[])),arc(s(34)*s(16),1,s(40)*s(16),(true->[])),arc(s(34)*s(16),2,s(40)*s(16),(true->[])),arc(s(31)*s(16),0,s(23)*s(16),(true->[])),arc(s(31)*s(16),1,s(40)*s(16),(true->[])),arc(s(31)*s(16),2,s(40)*s(16),(true->[])),arc(s(49)*s(12),0,s(53)*s(13),(true->[])),arc(s(49)*s(12),1,s(55)*s(10),(true->[])),arc(s(49)*s(12),2,s(55)*s(10),(true->[])),arc(s(50)*s(10),0,s(54)*s(12),(true->[])),arc(s(50)*s(10),1,s(55)*s(10),(true->[])),arc(s(50)*s(10),2,s(55)*s(10),(true->[])),arc(s(48)*s(13),0,s(53)*s(13),(true->[])),arc(s(48)*s(13),1,s(55)*s(10),(true->[])),arc(s(48)*s(13),2,s(52)*s(14),(true->[])),arc(s(46)*s(15),0,s(38)*s(16),(true->[])),arc(s(46)*s(15),1,s(55)*s(10),(true->[])),arc(s(46)*s(15),2,s(55)*s(10),(true->[])),arc(s(47)*s(14),0,s(51)*s(15),(true->[])),arc(s(47)*s(14),1,s(55)*s(10),(true->[])),arc(s(47)*s(14),2,s(55)*s(10),(true->[])),arc(s(60)*s(11),0,s(53)*s(13),(true->[])),arc(s(60)*s(11),1,s(63)*s(5),(true->[])),arc(s(60)*s(11),2,s(63)*s(5),(true->[])),arc(s(63)*s(5),0,s(63)*s(7),(true->[])),arc(s(63)*s(5),1,s(63)*s(5),(true->[])),arc(s(63)*s(5),2,s(63)*s(5),(true->[])),arc(s(62)*s(9),0,s(61)*s(11),(true->[])),arc(s(62)*s(9),1,s(63)*s(5),(true->[])),arc(s(62)*s(9),2,s(63)*s(5),(true->[])),arc(s(63)*s(8),0,s(63)*s(8),(true->[])),arc(s(63)*s(8),1,s(63)*s(5),(true->[])),arc(s(63)*s(8),2,s(63)*s(9),(true->[])),arc(s(63)*s(7),0,s(63)*s(8),(true->[])),arc(s(63)*s(7),1,s(63)*s(5),(true->[])),arc(s(63)*s(7),2,s(63)*s(5),(true->[])),arc(s(36)*s(16),0,s(28)*s(16),(true->[])),arc(s(36)*s(16),1,s(45)*s(16),(true->[])),arc(s(36)*s(16),2,s(45)*s(16),(true->[])),arc(s(40)*s(16),0,s(44)*s(16),(true->[])),arc(s(40)*s(16),1,s(45)*s(16),(true->[])),arc(s(40)*s(16),2,s(45)*s(16),(true->[])),arc(s(37)*s(16),0,s(41)*s(16),(true->[])),arc(s(37)*s(16),1,s(45)*s(16),(true->[])),arc(s(37)*s(16),2,s(45)*s(16),(true->[])),arc(s(38)*s(16),0,s(43)*s(16),(true->[])),arc(s(38)*s(16),1,s(45)*s(16),(true->[])),arc(s(38)*s(16),2,s(42)*s(16),(true->[])),arc(s(39)*s(16),0,s(43)*s(16),(true->[])),arc(s(39)*s(16),1,s(45)*s(16),(true->[])),arc(s(39)*s(16),2,s(45)*s(16),(true->[])),arc(s(53)*s(13),0,s(58)*s(13),(true->[])),arc(s(53)*s(13),1,s(59)*s(10),(true->[])),arc(s(53)*s(13),2,s(57)*s(14),(true->[])),arc(s(55)*s(10),0,s(59)*s(12),(true->[])),arc(s(55)*s(10),1,s(59)*s(10),(true->[])),arc(s(55)*s(10),2,s(59)*s(10),(true->[])),arc(s(54)*s(12),0,s(58)*s(13),(true->[])),arc(s(54)*s(12),1,s(59)*s(10),(true->[])),arc(s(54)*s(12),2,s(59)*s(10),(true->[])),arc(s(52)*s(14),0,s(56)*s(15),(true->[])),arc(s(52)*s(14),1,s(59)*s(10),(true->[])),arc(s(52)*s(14),2,s(59)*s(10),(true->[])),arc(s(51)*s(15),0,s(43)*s(16),(true->[])),arc(s(51)*s(15),1,s(59)*s(10),(true->[])),arc(s(51)*s(15),2,s(59)*s(10),(true->[])),arc(s(61)*s(11),0,s(58)*s(13),(true->[])),arc(s(61)*s(11),1,s(63)*s(5),(true->[])),arc(s(61)*s(11),2,s(63)*s(5),(true->[])),arc(s(63)*s(9),0,s(63)*s(11),(true->[])),arc(s(63)*s(9),1,s(63)*s(5),(true->[])),arc(s(63)*s(9),2,s(63)*s(5),(true->[])),arc(s(45)*s(16),0,s(49)*s(16),(true->[])),arc(s(45)*s(16),1,s(50)*s(16),(true->[])),arc(s(45)*s(16),2,s(50)*s(16),(true->[])),arc(s(44)*s(16),0,s(48)*s(16),(true->[])),arc(s(44)*s(16),1,s(50)*s(16),(true->[])),arc(s(44)*s(16),2,s(50)*s(16),(true->[])),arc(s(41)*s(16),0,s(33)*s(16),(true->[])),arc(s(41)*s(16),1,s(50)*s(16),(true->[])),arc(s(41)*s(16),2,s(50)*s(16),(true->[])),arc(s(42)*s(16),0,s(46)*s(16),(true->[])),arc(s(42)*s(16),1,s(50)*s(16),(true->[])),arc(s(42)*s(16),2,s(50)*s(16),(true->[])),arc(s(43)*s(16),0,s(48)*s(16),(true->[])),arc(s(43)*s(16),1,s(50)*s(16),(true->[])),arc(s(43)*s(16),2,s(47)*s(16),(true->[])),arc(s(57)*s(14),0,s(60)*s(15),(true->[])),arc(s(57)*s(14),1,s(63)*s(10),(true->[])),arc(s(57)*s(14),2,s(63)*s(10),(true->[])),arc(s(58)*s(13),0,s(63)*s(13),(true->[])),arc(s(58)*s(13),1,s(63)*s(10),(true->[])),arc(s(58)*s(13),2,s(62)*s(14),(true->[])),arc(s(59)*s(10),0,s(63)*s(12),(true->[])),arc(s(59)*s(10),1,s(63)*s(10),(true->[])),arc(s(59)*s(10),2,s(63)*s(10),(true->[])),arc(s(59)*s(12),0,s(63)*s(13),(true->[])),arc(s(59)*s(12),1,s(63)*s(10),(true->[])),arc(s(59)*s(12),2,s(63)*s(10),(true->[])),arc(s(56)*s(15),0,s(48)*s(16),(true->[])),arc(s(56)*s(15),1,s(63)*s(10),(true->[])),arc(s(56)*s(15),2,s(63)*s(10),(true->[])),arc(s(63)*s(11),0,s(63)*s(13),(true->[])),arc(s(63)*s(11),1,s(63)*s(5),(true->[])),arc(s(63)*s(11),2,s(63)*s(5),(true->[])),arc(s(49)*s(16),0,s(53)*s(16),(true->[])),arc(s(49)*s(16),1,s(55)*s(16),(true->[])),arc(s(49)*s(16),2,s(55)*s(16),(true->[])),arc(s(50)*s(16),0,s(54)*s(16),(true->[])),arc(s(50)*s(16),1,s(55)*s(16),(true->[])),arc(s(50)*s(16),2,s(55)*s(16),(true->[])),arc(s(48)*s(16),0,s(53)*s(16),(true->[])),arc(s(48)*s(16),1,s(55)*s(16),(true->[])),arc(s(48)*s(16),2,s(52)*s(16),(true->[])),arc(s(46)*s(16),0,s(38)*s(16),(true->[])),arc(s(46)*s(16),1,s(55)*s(16),(true->[])),arc(s(46)*s(16),2,s(55)*s(16),(true->[])),arc(s(47)*s(16),0,s(51)*s(16),(true->[])),arc(s(47)*s(16),1,s(55)*s(16),(true->[])),arc(s(47)*s(16),2,s(55)*s(16),(true->[])),arc(s(60)*s(15),0,s(53)*s(16),(true->[])),arc(s(60)*s(15),1,s(63)*s(10),(true->[])),arc(s(60)*s(15),2,s(63)*s(10),(true->[])),arc(s(63)*s(10),0,s(63)*s(12),(true->[])),arc(s(63)*s(10),1,s(63)*s(10),(true->[])),arc(s(63)*s(10),2,s(63)*s(10),(true->[])),arc(s(62)*s(14),0,s(61)*s(15),(true->[])),arc(s(62)*s(14),1,s(63)*s(10),(true->[])),arc(s(62)*s(14),2,s(63)*s(10),(true->[])),arc(s(63)*s(13),0,s(63)*s(13),(true->[])),arc(s(63)*s(13),1,s(63)*s(10),(true->[])),arc(s(63)*s(13),2,s(63)*s(14),(true->[])),arc(s(63)*s(12),0,s(63)*s(13),(true->[])),arc(s(63)*s(12),1,s(63)*s(10),(true->[])),arc(s(63)*s(12),2,s(63)*s(10),(true->[])),arc(s(53)*s(16),0,s(58)*s(16),(true->[])),arc(s(53)*s(16),1,s(59)*s(16),(true->[])),arc(s(53)*s(16),2,s(57)*s(16),(true->[])),arc(s(55)*s(16),0,s(59)*s(16),(true->[])),arc(s(55)*s(16),1,s(59)*s(16),(true->[])),arc(s(55)*s(16),2,s(59)*s(16),(true->[])),arc(s(54)*s(16),0,s(58)*s(16),(true->[])),arc(s(54)*s(16),1,s(59)*s(16),(true->[])),arc(s(54)*s(16),2,s(59)*s(16),(true->[])),arc(s(52)*s(16),0,s(56)*s(16),(true->[])),arc(s(52)*s(16),1,s(59)*s(16),(true->[])),arc(s(52)*s(16),2,s(59)*s(16),(true->[])),arc(s(51)*s(16),0,s(43)*s(16),(true->[])),arc(s(51)*s(16),1,s(59)*s(16),(true->[])),arc(s(51)*s(16),2,s(59)*s(16),(true->[])),arc(s(61)*s(15),0,s(58)*s(16),(true->[])),arc(s(61)*s(15),1,s(63)*s(10),(true->[])),arc(s(61)*s(15),2,s(63)*s(10),(true->[])),arc(s(63)*s(14),0,s(63)*s(15),(true->[])),arc(s(63)*s(14),1,s(63)*s(10),(true->[])),arc(s(63)*s(14),2,s(63)*s(10),(true->[])),arc(s(57)*s(16),0,s(60)*s(16),(true->[])),arc(s(57)*s(16),1,s(63)*s(16),(true->[])),arc(s(57)*s(16),2,s(63)*s(16),(true->[])),arc(s(58)*s(16),0,s(63)*s(16),(true->[])),arc(s(58)*s(16),1,s(63)*s(16),(true->[])),arc(s(58)*s(16),2,s(62)*s(16),(true->[])),arc(s(59)*s(16),0,s(63)*s(16),(true->[])),arc(s(59)*s(16),1,s(63)*s(16),(true->[])),arc(s(59)*s(16),2,s(63)*s(16),(true->[])),arc(s(56)*s(16),0,s(48)*s(16),(true->[])),arc(s(56)*s(16),1,s(63)*s(16),(true->[])),arc(s(56)*s(16),2,s(63)*s(16),(true->[])),arc(s(63)*s(15),0,s(63)*s(16),(true->[])),arc(s(63)*s(15),1,s(63)*s(10),(true->[])),arc(s(63)*s(15),2,s(63)*s(10),(true->[])),arc(s(60)*s(16),0,s(53)*s(16),(true->[])),arc(s(60)*s(16),1,s(63)*s(16),(true->[])),arc(s(60)*s(16),2,s(63)*s(16),(true->[])),arc(s(63)*s(16),0,s(63)*s(16),(true->[])),arc(s(63)*s(16),1,s(63)*s(16),(true->[])),arc(s(63)*s(16),2,s(63)*s(16),(true->[])),arc(s(62)*s(16),0,s(61)*s(16),(true->[])),arc(s(62)*s(16),1,s(63)*s(16),(true->[])),arc(s(62)*s(16),2,s(63)*s(16),(true->[])),arc(s(61)*s(16),0,s(58)*s(16),(true->[])),arc(s(61)*s(16),1,s(63)*s(16),(true->[])),arc(s(61)*s(16),2,s(63)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(75)*s(6)),sink(s(76)*s(6)),sink(s(77)*s(6)),sink(s(78)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(5),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(5),0,s(4)*s(6),(true->[])),arc(s(11)*s(5),1,s(20)*s(1),(true->[])),arc(s(11)*s(5),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(5),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(5),0,s(8)*s(6),(true->[])),arc(s(16)*s(5),1,s(25)*s(1),(true->[])),arc(s(16)*s(5),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(5),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(6),0,s(11)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(6),0,s(13)*s(6),(true->[])),arc(s(8)*s(6),1,s(15)*s(6),(true->[])),arc(s(8)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(5),0,s(13)*s(6),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(5),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(19)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(6),0,s(16)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(6),0,s(18)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(6),0,s(18)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(5),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(5),0,s(18)*s(6),(true->[])),arc(s(26)*s(5),1,s(35)*s(1),(true->[])),arc(s(26)*s(5),2,s(35)*s(1),(true->[])),arc(s(20)*s(6),0,s(24)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(6),(true->[])),arc(s(19)*s(6),0,s(23)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(25)*s(6),(true->[])),arc(s(16)*s(6),0,s(8)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(17)*s(6),0,s(21)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(25)*s(6),(true->[])),arc(s(18)*s(6),0,s(23)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(22)*s(6),(true->[])),arc(s(32)*s(4),0,s(36)*s(5),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(5),0,s(23)*s(6),(true->[])),arc(s(31)*s(5),1,s(40)*s(1),(true->[])),arc(s(31)*s(5),2,s(40)*s(1),(true->[])),arc(s(24)*s(6),0,s(28)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(30)*s(6),(true->[])),arc(s(25)*s(6),0,s(29)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(28)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(13)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(30)*s(6),(true->[])),arc(s(22)*s(6),0,s(26)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(30)*s(6),(true->[])),arc(s(36)*s(5),0,s(28)*s(6),(true->[])),arc(s(36)*s(5),1,s(45)*s(1),(true->[])),arc(s(36)*s(5),2,s(45)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(45)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(5),(true->[])),arc(s(37)*s(4),1,s(45)*s(1),(true->[])),arc(s(37)*s(4),2,s(45)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(45)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(45)*s(1),(true->[])),arc(s(39)*s(2),2,s(45)*s(1),(true->[])),arc(s(28)*s(6),0,s(33)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(6),(true->[])),arc(s(30)*s(6),0,s(34)*s(6),(true->[])),arc(s(30)*s(6),1,s(35)*s(6),(true->[])),arc(s(30)*s(6),2,s(35)*s(6),(true->[])),arc(s(29)*s(6),0,s(33)*s(6),(true->[])),arc(s(29)*s(6),1,s(35)*s(6),(true->[])),arc(s(29)*s(6),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(31)*s(6),(true->[])),arc(s(27)*s(6),1,s(35)*s(6),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(6),0,s(18)*s(6),(true->[])),arc(s(26)*s(6),1,s(35)*s(6),(true->[])),arc(s(26)*s(6),2,s(35)*s(6),(true->[])),arc(s(45)*s(1),0,s(49)*s(2),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(50)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(50)*s(1),(true->[])),arc(s(44)*s(2),2,s(50)*s(1),(true->[])),arc(s(41)*s(5),0,s(33)*s(6),(true->[])),arc(s(41)*s(5),1,s(50)*s(1),(true->[])),arc(s(41)*s(5),2,s(50)*s(1),(true->[])),arc(s(42)*s(4),0,s(46)*s(5),(true->[])),arc(s(42)*s(4),1,s(50)*s(1),(true->[])),arc(s(42)*s(4),2,s(50)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(50)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(32)*s(6),0,s(36)*s(6),(true->[])),arc(s(32)*s(6),1,s(40)*s(6),(true->[])),arc(s(32)*s(6),2,s(40)*s(6),(true->[])),arc(s(33)*s(6),0,s(38)*s(6),(true->[])),arc(s(33)*s(6),1,s(40)*s(6),(true->[])),arc(s(33)*s(6),2,s(37)*s(6),(true->[])),arc(s(35)*s(6),0,s(39)*s(6),(true->[])),arc(s(35)*s(6),1,s(40)*s(6),(true->[])),arc(s(35)*s(6),2,s(40)*s(6),(true->[])),arc(s(34)*s(6),0,s(38)*s(6),(true->[])),arc(s(34)*s(6),1,s(40)*s(6),(true->[])),arc(s(34)*s(6),2,s(40)*s(6),(true->[])),arc(s(31)*s(6),0,s(23)*s(6),(true->[])),arc(s(31)*s(6),1,s(40)*s(6),(true->[])),arc(s(31)*s(6),2,s(40)*s(6),(true->[])),arc(s(49)*s(2),0,s(53)*s(3),(true->[])),arc(s(49)*s(2),1,s(55)*s(1),(true->[])),arc(s(49)*s(2),2,s(55)*s(1),(true->[])),arc(s(50)*s(1),0,s(54)*s(2),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(55)*s(1),(true->[])),arc(s(48)*s(3),0,s(53)*s(3),(true->[])),arc(s(48)*s(3),1,s(55)*s(1),(true->[])),arc(s(48)*s(3),2,s(52)*s(4),(true->[])),arc(s(46)*s(5),0,s(38)*s(6),(true->[])),arc(s(46)*s(5),1,s(55)*s(1),(true->[])),arc(s(46)*s(5),2,s(55)*s(1),(true->[])),arc(s(47)*s(4),0,s(51)*s(5),(true->[])),arc(s(47)*s(4),1,s(55)*s(1),(true->[])),arc(s(47)*s(4),2,s(55)*s(1),(true->[])),arc(s(36)*s(6),0,s(28)*s(6),(true->[])),arc(s(36)*s(6),1,s(45)*s(6),(true->[])),arc(s(36)*s(6),2,s(45)*s(6),(true->[])),arc(s(40)*s(6),0,s(44)*s(6),(true->[])),arc(s(40)*s(6),1,s(45)*s(6),(true->[])),arc(s(40)*s(6),2,s(45)*s(6),(true->[])),arc(s(37)*s(6),0,s(41)*s(6),(true->[])),arc(s(37)*s(6),1,s(45)*s(6),(true->[])),arc(s(37)*s(6),2,s(45)*s(6),(true->[])),arc(s(38)*s(6),0,s(43)*s(6),(true->[])),arc(s(38)*s(6),1,s(45)*s(6),(true->[])),arc(s(38)*s(6),2,s(42)*s(6),(true->[])),arc(s(39)*s(6),0,s(43)*s(6),(true->[])),arc(s(39)*s(6),1,s(45)*s(6),(true->[])),arc(s(39)*s(6),2,s(45)*s(6),(true->[])),arc(s(53)*s(3),0,s(58)*s(3),(true->[])),arc(s(53)*s(3),1,s(60)*s(1),(true->[])),arc(s(53)*s(3),2,s(57)*s(4),(true->[])),arc(s(55)*s(1),0,s(59)*s(2),(true->[])),arc(s(55)*s(1),1,s(60)*s(1),(true->[])),arc(s(55)*s(1),2,s(60)*s(1),(true->[])),arc(s(54)*s(2),0,s(58)*s(3),(true->[])),arc(s(54)*s(2),1,s(60)*s(1),(true->[])),arc(s(54)*s(2),2,s(60)*s(1),(true->[])),arc(s(52)*s(4),0,s(56)*s(5),(true->[])),arc(s(52)*s(4),1,s(60)*s(1),(true->[])),arc(s(52)*s(4),2,s(60)*s(1),(true->[])),arc(s(51)*s(5),0,s(43)*s(6),(true->[])),arc(s(51)*s(5),1,s(60)*s(1),(true->[])),arc(s(51)*s(5),2,s(60)*s(1),(true->[])),arc(s(45)*s(6),0,s(49)*s(6),(true->[])),arc(s(45)*s(6),1,s(50)*s(6),(true->[])),arc(s(45)*s(6),2,s(50)*s(6),(true->[])),arc(s(44)*s(6),0,s(48)*s(6),(true->[])),arc(s(44)*s(6),1,s(50)*s(6),(true->[])),arc(s(44)*s(6),2,s(50)*s(6),(true->[])),arc(s(41)*s(6),0,s(33)*s(6),(true->[])),arc(s(41)*s(6),1,s(50)*s(6),(true->[])),arc(s(41)*s(6),2,s(50)*s(6),(true->[])),arc(s(42)*s(6),0,s(46)*s(6),(true->[])),arc(s(42)*s(6),1,s(50)*s(6),(true->[])),arc(s(42)*s(6),2,s(50)*s(6),(true->[])),arc(s(43)*s(6),0,s(48)*s(6),(true->[])),arc(s(43)*s(6),1,s(50)*s(6),(true->[])),arc(s(43)*s(6),2,s(47)*s(6),(true->[])),arc(s(57)*s(4),0,s(61)*s(5),(true->[])),arc(s(57)*s(4),1,s(65)*s(1),(true->[])),arc(s(57)*s(4),2,s(65)*s(1),(true->[])),arc(s(58)*s(3),0,s(63)*s(3),(true->[])),arc(s(58)*s(3),1,s(65)*s(1),(true->[])),arc(s(58)*s(3),2,s(62)*s(4),(true->[])),arc(s(60)*s(1),0,s(64)*s(2),(true->[])),arc(s(60)*s(1),1,s(65)*s(1),(true->[])),arc(s(60)*s(1),2,s(65)*s(1),(true->[])),arc(s(59)*s(2),0,s(63)*s(3),(true->[])),arc(s(59)*s(2),1,s(65)*s(1),(true->[])),arc(s(59)*s(2),2,s(65)*s(1),(true->[])),arc(s(56)*s(5),0,s(48)*s(6),(true->[])),arc(s(56)*s(5),1,s(65)*s(1),(true->[])),arc(s(56)*s(5),2,s(65)*s(1),(true->[])),arc(s(49)*s(6),0,s(53)*s(6),(true->[])),arc(s(49)*s(6),1,s(55)*s(6),(true->[])),arc(s(49)*s(6),2,s(55)*s(6),(true->[])),arc(s(50)*s(6),0,s(54)*s(6),(true->[])),arc(s(50)*s(6),1,s(55)*s(6),(true->[])),arc(s(50)*s(6),2,s(55)*s(6),(true->[])),arc(s(48)*s(6),0,s(53)*s(6),(true->[])),arc(s(48)*s(6),1,s(55)*s(6),(true->[])),arc(s(48)*s(6),2,s(52)*s(6),(true->[])),arc(s(46)*s(6),0,s(38)*s(6),(true->[])),arc(s(46)*s(6),1,s(55)*s(6),(true->[])),arc(s(46)*s(6),2,s(55)*s(6),(true->[])),arc(s(47)*s(6),0,s(51)*s(6),(true->[])),arc(s(47)*s(6),1,s(55)*s(6),(true->[])),arc(s(47)*s(6),2,s(55)*s(6),(true->[])),arc(s(61)*s(5),0,s(53)*s(6),(true->[])),arc(s(61)*s(5),1,s(70)*s(1),(true->[])),arc(s(61)*s(5),2,s(70)*s(1),(true->[])),arc(s(65)*s(1),0,s(69)*s(2),(true->[])),arc(s(65)*s(1),1,s(70)*s(1),(true->[])),arc(s(65)*s(1),2,s(70)*s(1),(true->[])),arc(s(62)*s(4),0,s(66)*s(5),(true->[])),arc(s(62)*s(4),1,s(70)*s(1),(true->[])),arc(s(62)*s(4),2,s(70)*s(1),(true->[])),arc(s(63)*s(3),0,s(68)*s(3),(true->[])),arc(s(63)*s(3),1,s(70)*s(1),(true->[])),arc(s(63)*s(3),2,s(67)*s(4),(true->[])),arc(s(64)*s(2),0,s(68)*s(3),(true->[])),arc(s(64)*s(2),1,s(70)*s(1),(true->[])),arc(s(64)*s(2),2,s(70)*s(1),(true->[])),arc(s(53)*s(6),0,s(58)*s(6),(true->[])),arc(s(53)*s(6),1,s(60)*s(6),(true->[])),arc(s(53)*s(6),2,s(57)*s(6),(true->[])),arc(s(55)*s(6),0,s(59)*s(6),(true->[])),arc(s(55)*s(6),1,s(60)*s(6),(true->[])),arc(s(55)*s(6),2,s(60)*s(6),(true->[])),arc(s(54)*s(6),0,s(58)*s(6),(true->[])),arc(s(54)*s(6),1,s(60)*s(6),(true->[])),arc(s(54)*s(6),2,s(60)*s(6),(true->[])),arc(s(52)*s(6),0,s(56)*s(6),(true->[])),arc(s(52)*s(6),1,s(60)*s(6),(true->[])),arc(s(52)*s(6),2,s(60)*s(6),(true->[])),arc(s(51)*s(6),0,s(43)*s(6),(true->[])),arc(s(51)*s(6),1,s(60)*s(6),(true->[])),arc(s(51)*s(6),2,s(60)*s(6),(true->[])),arc(s(70)*s(1),0,s(74)*s(2),(true->[])),arc(s(70)*s(1),1,s(74)*s(1),(true->[])),arc(s(70)*s(1),2,s(74)*s(1),(true->[])),arc(s(69)*s(2),0,s(73)*s(3),(true->[])),arc(s(69)*s(2),1,s(74)*s(1),(true->[])),arc(s(69)*s(2),2,s(74)*s(1),(true->[])),arc(s(66)*s(5),0,s(58)*s(6),(true->[])),arc(s(66)*s(5),1,s(74)*s(1),(true->[])),arc(s(66)*s(5),2,s(74)*s(1),(true->[])),arc(s(67)*s(4),0,s(71)*s(5),(true->[])),arc(s(67)*s(4),1,s(74)*s(1),(true->[])),arc(s(67)*s(4),2,s(74)*s(1),(true->[])),arc(s(68)*s(3),0,s(73)*s(3),(true->[])),arc(s(68)*s(3),1,s(74)*s(1),(true->[])),arc(s(68)*s(3),2,s(72)*s(4),(true->[])),arc(s(57)*s(6),0,s(61)*s(6),(true->[])),arc(s(57)*s(6),1,s(65)*s(6),(true->[])),arc(s(57)*s(6),2,s(65)*s(6),(true->[])),arc(s(58)*s(6),0,s(63)*s(6),(true->[])),arc(s(58)*s(6),1,s(65)*s(6),(true->[])),arc(s(58)*s(6),2,s(62)*s(6),(true->[])),arc(s(60)*s(6),0,s(64)*s(6),(true->[])),arc(s(60)*s(6),1,s(65)*s(6),(true->[])),arc(s(60)*s(6),2,s(65)*s(6),(true->[])),arc(s(59)*s(6),0,s(63)*s(6),(true->[])),arc(s(59)*s(6),1,s(65)*s(6),(true->[])),arc(s(59)*s(6),2,s(65)*s(6),(true->[])),arc(s(56)*s(6),0,s(48)*s(6),(true->[])),arc(s(56)*s(6),1,s(65)*s(6),(true->[])),arc(s(56)*s(6),2,s(65)*s(6),(true->[])),arc(s(74)*s(1),0,s(78)*s(2),(true->[])),arc(s(74)*s(1),1,s(78)*s(1),(true->[])),arc(s(74)*s(1),2,s(78)*s(1),(true->[])),arc(s(74)*s(2),0,s(78)*s(3),(true->[])),arc(s(74)*s(2),1,s(78)*s(1),(true->[])),arc(s(74)*s(2),2,s(78)*s(1),(true->[])),arc(s(73)*s(3),0,s(78)*s(3),(true->[])),arc(s(73)*s(3),1,s(78)*s(1),(true->[])),arc(s(73)*s(3),2,s(77)*s(4),(true->[])),arc(s(71)*s(5),0,s(63)*s(6),(true->[])),arc(s(71)*s(5),1,s(78)*s(1),(true->[])),arc(s(71)*s(5),2,s(78)*s(1),(true->[])),arc(s(72)*s(4),0,s(75)*s(5),(true->[])),arc(s(72)*s(4),1,s(78)*s(1),(true->[])),arc(s(72)*s(4),2,s(78)*s(1),(true->[])),arc(s(61)*s(6),0,s(53)*s(6),(true->[])),arc(s(61)*s(6),1,s(70)*s(6),(true->[])),arc(s(61)*s(6),2,s(70)*s(6),(true->[])),arc(s(65)*s(6),0,s(69)*s(6),(true->[])),arc(s(65)*s(6),1,s(70)*s(6),(true->[])),arc(s(65)*s(6),2,s(70)*s(6),(true->[])),arc(s(62)*s(6),0,s(66)*s(6),(true->[])),arc(s(62)*s(6),1,s(70)*s(6),(true->[])),arc(s(62)*s(6),2,s(70)*s(6),(true->[])),arc(s(63)*s(6),0,s(68)*s(6),(true->[])),arc(s(63)*s(6),1,s(70)*s(6),(true->[])),arc(s(63)*s(6),2,s(67)*s(6),(true->[])),arc(s(64)*s(6),0,s(68)*s(6),(true->[])),arc(s(64)*s(6),1,s(70)*s(6),(true->[])),arc(s(64)*s(6),2,s(70)*s(6),(true->[])),arc(s(78)*s(1),0,s(78)*s(2),(true->[])),arc(s(78)*s(1),1,s(78)*s(1),(true->[])),arc(s(78)*s(1),2,s(78)*s(1),(true->[])),arc(s(78)*s(2),0,s(78)*s(3),(true->[])),arc(s(78)*s(2),1,s(78)*s(1),(true->[])),arc(s(78)*s(2),2,s(78)*s(1),(true->[])),arc(s(78)*s(3),0,s(78)*s(3),(true->[])),arc(s(78)*s(3),1,s(78)*s(1),(true->[])),arc(s(78)*s(3),2,s(78)*s(4),(true->[])),arc(s(77)*s(4),0,s(76)*s(5),(true->[])),arc(s(77)*s(4),1,s(78)*s(1),(true->[])),arc(s(77)*s(4),2,s(78)*s(1),(true->[])),arc(s(75)*s(5),0,s(68)*s(6),(true->[])),arc(s(75)*s(5),1,s(78)*s(1),(true->[])),arc(s(75)*s(5),2,s(78)*s(1),(true->[])),arc(s(70)*s(6),0,s(74)*s(6),(true->[])),arc(s(70)*s(6),1,s(74)*s(6),(true->[])),arc(s(70)*s(6),2,s(74)*s(6),(true->[])),arc(s(69)*s(6),0,s(73)*s(6),(true->[])),arc(s(69)*s(6),1,s(74)*s(6),(true->[])),arc(s(69)*s(6),2,s(74)*s(6),(true->[])),arc(s(66)*s(6),0,s(58)*s(6),(true->[])),arc(s(66)*s(6),1,s(74)*s(6),(true->[])),arc(s(66)*s(6),2,s(74)*s(6),(true->[])),arc(s(67)*s(6),0,s(71)*s(6),(true->[])),arc(s(67)*s(6),1,s(74)*s(6),(true->[])),arc(s(67)*s(6),2,s(74)*s(6),(true->[])),arc(s(68)*s(6),0,s(73)*s(6),(true->[])),arc(s(68)*s(6),1,s(74)*s(6),(true->[])),arc(s(68)*s(6),2,s(72)*s(6),(true->[])),arc(s(78)*s(4),0,s(78)*s(5),(true->[])),arc(s(78)*s(4),1,s(78)*s(1),(true->[])),arc(s(78)*s(4),2,s(78)*s(1),(true->[])),arc(s(76)*s(5),0,s(73)*s(6),(true->[])),arc(s(76)*s(5),1,s(78)*s(1),(true->[])),arc(s(76)*s(5),2,s(78)*s(1),(true->[])),arc(s(74)*s(6),0,s(78)*s(6),(true->[])),arc(s(74)*s(6),1,s(78)*s(6),(true->[])),arc(s(74)*s(6),2,s(78)*s(6),(true->[])),arc(s(73)*s(6),0,s(78)*s(6),(true->[])),arc(s(73)*s(6),1,s(78)*s(6),(true->[])),arc(s(73)*s(6),2,s(77)*s(6),(true->[])),arc(s(71)*s(6),0,s(63)*s(6),(true->[])),arc(s(71)*s(6),1,s(78)*s(6),(true->[])),arc(s(71)*s(6),2,s(78)*s(6),(true->[])),arc(s(72)*s(6),0,s(75)*s(6),(true->[])),arc(s(72)*s(6),1,s(78)*s(6),(true->[])),arc(s(72)*s(6),2,s(78)*s(6),(true->[])),arc(s(78)*s(5),0,s(78)*s(6),(true->[])),arc(s(78)*s(5),1,s(78)*s(1),(true->[])),arc(s(78)*s(5),2,s(78)*s(1),(true->[])),arc(s(78)*s(6),0,s(78)*s(6),(true->[])),arc(s(78)*s(6),1,s(78)*s(6),(true->[])),arc(s(78)*s(6),2,s(78)*s(6),(true->[])),arc(s(77)*s(6),0,s(76)*s(6),(true->[])),arc(s(77)*s(6),1,s(78)*s(6),(true->[])),arc(s(77)*s(6),2,s(78)*s(6),(true->[])),arc(s(75)*s(6),0,s(68)*s(6),(true->[])),arc(s(75)*s(6),1,s(78)*s(6),(true->[])),arc(s(75)*s(6),2,s(78)*s(6),(true->[])),arc(s(76)*s(6),0,s(73)*s(6),(true->[])),arc(s(76)*s(6),1,s(78)*s(6),(true->[])),arc(s(76)*s(6),2,s(78)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(75)*s(11)),sink(s(76)*s(11)),sink(s(77)*s(11)),sink(s(78)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(6),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(8),(true->[])),arc(s(11)*s(6),1,s(20)*s(1),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(6),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(8)*s(8),(true->[])),arc(s(4)*s(8),1,s(10)*s(5),(true->[])),arc(s(4)*s(8),2,s(7)*s(9),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(25)*s(1),(true->[])),arc(s(16)*s(6),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(6),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(9),0,s(11)*s(10),(true->[])),arc(s(7)*s(9),1,s(15)*s(5),(true->[])),arc(s(7)*s(9),2,s(15)*s(5),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(15)*s(5),(true->[])),arc(s(8)*s(8),2,s(12)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(7),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(15)*s(5),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(6),0,s(13)*s(8),(true->[])),arc(s(21)*s(6),1,s(30)*s(1),(true->[])),arc(s(21)*s(6),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(6),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(10),0,s(4)*s(11),(true->[])),arc(s(11)*s(10),1,s(20)*s(5),(true->[])),arc(s(11)*s(10),2,s(20)*s(5),(true->[])),arc(s(15)*s(5),0,s(19)*s(7),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(9),0,s(16)*s(10),(true->[])),arc(s(12)*s(9),1,s(20)*s(5),(true->[])),arc(s(12)*s(9),2,s(20)*s(5),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(5),(true->[])),arc(s(13)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(7),0,s(18)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(5),(true->[])),arc(s(14)*s(7),2,s(20)*s(5),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(6),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(6),0,s(18)*s(8),(true->[])),arc(s(26)*s(6),1,s(35)*s(1),(true->[])),arc(s(26)*s(6),2,s(35)*s(1),(true->[])),arc(s(4)*s(11),0,s(8)*s(11),(true->[])),arc(s(4)*s(11),1,s(10)*s(11),(true->[])),arc(s(4)*s(11),2,s(7)*s(11),(true->[])),arc(s(20)*s(5),0,s(24)*s(7),(true->[])),arc(s(20)*s(5),1,s(25)*s(5),(true->[])),arc(s(20)*s(5),2,s(25)*s(5),(true->[])),arc(s(19)*s(7),0,s(23)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(5),(true->[])),arc(s(19)*s(7),2,s(25)*s(5),(true->[])),arc(s(16)*s(10),0,s(8)*s(11),(true->[])),arc(s(16)*s(10),1,s(25)*s(5),(true->[])),arc(s(16)*s(10),2,s(25)*s(5),(true->[])),arc(s(17)*s(9),0,s(21)*s(10),(true->[])),arc(s(17)*s(9),1,s(25)*s(5),(true->[])),arc(s(17)*s(9),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(23)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(5),(true->[])),arc(s(18)*s(8),2,s(22)*s(9),(true->[])),arc(s(32)*s(4),0,s(36)*s(6),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(6),0,s(23)*s(8),(true->[])),arc(s(31)*s(6),1,s(40)*s(1),(true->[])),arc(s(31)*s(6),2,s(40)*s(1),(true->[])),arc(s(7)*s(11),0,s(11)*s(11),(true->[])),arc(s(7)*s(11),1,s(15)*s(11),(true->[])),arc(s(7)*s(11),2,s(15)*s(11),(true->[])),arc(s(8)*s(11),0,s(13)*s(11),(true->[])),arc(s(8)*s(11),1,s(15)*s(11),(true->[])),arc(s(8)*s(11),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(14)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(15)*s(11),(true->[])),arc(s(24)*s(7),0,s(28)*s(8),(true->[])),arc(s(24)*s(7),1,s(30)*s(5),(true->[])),arc(s(24)*s(7),2,s(30)*s(5),(true->[])),arc(s(25)*s(5),0,s(29)*s(7),(true->[])),arc(s(25)*s(5),1,s(30)*s(5),(true->[])),arc(s(25)*s(5),2,s(30)*s(5),(true->[])),arc(s(23)*s(8),0,s(28)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(5),(true->[])),arc(s(23)*s(8),2,s(27)*s(9),(true->[])),arc(s(21)*s(10),0,s(13)*s(11),(true->[])),arc(s(21)*s(10),1,s(30)*s(5),(true->[])),arc(s(21)*s(10),2,s(30)*s(5),(true->[])),arc(s(22)*s(9),0,s(26)*s(10),(true->[])),arc(s(22)*s(9),1,s(30)*s(5),(true->[])),arc(s(22)*s(9),2,s(30)*s(5),(true->[])),arc(s(36)*s(6),0,s(28)*s(8),(true->[])),arc(s(36)*s(6),1,s(45)*s(1),(true->[])),arc(s(36)*s(6),2,s(45)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(45)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(6),(true->[])),arc(s(37)*s(4),1,s(45)*s(1),(true->[])),arc(s(37)*s(4),2,s(45)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(45)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(45)*s(1),(true->[])),arc(s(39)*s(2),2,s(45)*s(1),(true->[])),arc(s(11)*s(11),0,s(4)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(20)*s(11),(true->[])),arc(s(15)*s(11),0,s(19)*s(11),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(20)*s(11),(true->[])),arc(s(12)*s(11),0,s(16)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(20)*s(11),(true->[])),arc(s(13)*s(11),0,s(18)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(11),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(20)*s(11),(true->[])),arc(s(28)*s(8),0,s(33)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(5),(true->[])),arc(s(28)*s(8),2,s(32)*s(9),(true->[])),arc(s(30)*s(5),0,s(34)*s(7),(true->[])),arc(s(30)*s(5),1,s(35)*s(5),(true->[])),arc(s(30)*s(5),2,s(35)*s(5),(true->[])),arc(s(29)*s(7),0,s(33)*s(8),(true->[])),arc(s(29)*s(7),1,s(35)*s(5),(true->[])),arc(s(29)*s(7),2,s(35)*s(5),(true->[])),arc(s(27)*s(9),0,s(31)*s(10),(true->[])),arc(s(27)*s(9),1,s(35)*s(5),(true->[])),arc(s(27)*s(9),2,s(35)*s(5),(true->[])),arc(s(26)*s(10),0,s(18)*s(11),(true->[])),arc(s(26)*s(10),1,s(35)*s(5),(true->[])),arc(s(26)*s(10),2,s(35)*s(5),(true->[])),arc(s(45)*s(1),0,s(49)*s(2),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(50)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(50)*s(1),(true->[])),arc(s(44)*s(2),2,s(50)*s(1),(true->[])),arc(s(41)*s(6),0,s(33)*s(8),(true->[])),arc(s(41)*s(6),1,s(50)*s(1),(true->[])),arc(s(41)*s(6),2,s(50)*s(1),(true->[])),arc(s(42)*s(4),0,s(46)*s(6),(true->[])),arc(s(42)*s(4),1,s(50)*s(1),(true->[])),arc(s(42)*s(4),2,s(50)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(50)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(20)*s(11),0,s(24)*s(11),(true->[])),arc(s(20)*s(11),1,s(25)*s(11),(true->[])),arc(s(20)*s(11),2,s(25)*s(11),(true->[])),arc(s(19)*s(11),0,s(23)*s(11),(true->[])),arc(s(19)*s(11),1,s(25)*s(11),(true->[])),arc(s(19)*s(11),2,s(25)*s(11),(true->[])),arc(s(16)*s(11),0,s(8)*s(11),(true->[])),arc(s(16)*s(11),1,s(25)*s(11),(true->[])),arc(s(16)*s(11),2,s(25)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(11),(true->[])),arc(s(17)*s(11),1,s(25)*s(11),(true->[])),arc(s(17)*s(11),2,s(25)*s(11),(true->[])),arc(s(18)*s(11),0,s(23)*s(11),(true->[])),arc(s(18)*s(11),1,s(25)*s(11),(true->[])),arc(s(18)*s(11),2,s(22)*s(11),(true->[])),arc(s(32)*s(9),0,s(36)*s(10),(true->[])),arc(s(32)*s(9),1,s(40)*s(5),(true->[])),arc(s(32)*s(9),2,s(40)*s(5),(true->[])),arc(s(33)*s(8),0,s(38)*s(8),(true->[])),arc(s(33)*s(8),1,s(40)*s(5),(true->[])),arc(s(33)*s(8),2,s(37)*s(9),(true->[])),arc(s(35)*s(5),0,s(39)*s(7),(true->[])),arc(s(35)*s(5),1,s(40)*s(5),(true->[])),arc(s(35)*s(5),2,s(40)*s(5),(true->[])),arc(s(34)*s(7),0,s(38)*s(8),(true->[])),arc(s(34)*s(7),1,s(40)*s(5),(true->[])),arc(s(34)*s(7),2,s(40)*s(5),(true->[])),arc(s(31)*s(10),0,s(23)*s(11),(true->[])),arc(s(31)*s(10),1,s(40)*s(5),(true->[])),arc(s(31)*s(10),2,s(40)*s(5),(true->[])),arc(s(49)*s(2),0,s(53)*s(3),(true->[])),arc(s(49)*s(2),1,s(55)*s(1),(true->[])),arc(s(49)*s(2),2,s(55)*s(1),(true->[])),arc(s(50)*s(1),0,s(54)*s(2),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(55)*s(1),(true->[])),arc(s(48)*s(3),0,s(53)*s(3),(true->[])),arc(s(48)*s(3),1,s(55)*s(1),(true->[])),arc(s(48)*s(3),2,s(52)*s(4),(true->[])),arc(s(46)*s(6),0,s(38)*s(8),(true->[])),arc(s(46)*s(6),1,s(55)*s(1),(true->[])),arc(s(46)*s(6),2,s(55)*s(1),(true->[])),arc(s(47)*s(4),0,s(51)*s(6),(true->[])),arc(s(47)*s(4),1,s(55)*s(1),(true->[])),arc(s(47)*s(4),2,s(55)*s(1),(true->[])),arc(s(24)*s(11),0,s(28)*s(11),(true->[])),arc(s(24)*s(11),1,s(30)*s(11),(true->[])),arc(s(24)*s(11),2,s(30)*s(11),(true->[])),arc(s(25)*s(11),0,s(29)*s(11),(true->[])),arc(s(25)*s(11),1,s(30)*s(11),(true->[])),arc(s(25)*s(11),2,s(30)*s(11),(true->[])),arc(s(23)*s(11),0,s(28)*s(11),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(27)*s(11),(true->[])),arc(s(21)*s(11),0,s(13)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(30)*s(11),(true->[])),arc(s(22)*s(11),0,s(26)*s(11),(true->[])),arc(s(22)*s(11),1,s(30)*s(11),(true->[])),arc(s(22)*s(11),2,s(30)*s(11),(true->[])),arc(s(36)*s(10),0,s(28)*s(11),(true->[])),arc(s(36)*s(10),1,s(45)*s(5),(true->[])),arc(s(36)*s(10),2,s(45)*s(5),(true->[])),arc(s(40)*s(5),0,s(44)*s(7),(true->[])),arc(s(40)*s(5),1,s(45)*s(5),(true->[])),arc(s(40)*s(5),2,s(45)*s(5),(true->[])),arc(s(37)*s(9),0,s(41)*s(10),(true->[])),arc(s(37)*s(9),1,s(45)*s(5),(true->[])),arc(s(37)*s(9),2,s(45)*s(5),(true->[])),arc(s(38)*s(8),0,s(43)*s(8),(true->[])),arc(s(38)*s(8),1,s(45)*s(5),(true->[])),arc(s(38)*s(8),2,s(42)*s(9),(true->[])),arc(s(39)*s(7),0,s(43)*s(8),(true->[])),arc(s(39)*s(7),1,s(45)*s(5),(true->[])),arc(s(39)*s(7),2,s(45)*s(5),(true->[])),arc(s(53)*s(3),0,s(58)*s(3),(true->[])),arc(s(53)*s(3),1,s(60)*s(1),(true->[])),arc(s(53)*s(3),2,s(57)*s(4),(true->[])),arc(s(55)*s(1),0,s(59)*s(2),(true->[])),arc(s(55)*s(1),1,s(60)*s(1),(true->[])),arc(s(55)*s(1),2,s(60)*s(1),(true->[])),arc(s(54)*s(2),0,s(58)*s(3),(true->[])),arc(s(54)*s(2),1,s(60)*s(1),(true->[])),arc(s(54)*s(2),2,s(60)*s(1),(true->[])),arc(s(52)*s(4),0,s(56)*s(6),(true->[])),arc(s(52)*s(4),1,s(60)*s(1),(true->[])),arc(s(52)*s(4),2,s(60)*s(1),(true->[])),arc(s(51)*s(6),0,s(43)*s(8),(true->[])),arc(s(51)*s(6),1,s(60)*s(1),(true->[])),arc(s(51)*s(6),2,s(60)*s(1),(true->[])),arc(s(28)*s(11),0,s(33)*s(11),(true->[])),arc(s(28)*s(11),1,s(35)*s(11),(true->[])),arc(s(28)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(11),0,s(34)*s(11),(true->[])),arc(s(30)*s(11),1,s(35)*s(11),(true->[])),arc(s(30)*s(11),2,s(35)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(11),(true->[])),arc(s(29)*s(11),1,s(35)*s(11),(true->[])),arc(s(29)*s(11),2,s(35)*s(11),(true->[])),arc(s(27)*s(11),0,s(31)*s(11),(true->[])),arc(s(27)*s(11),1,s(35)*s(11),(true->[])),arc(s(27)*s(11),2,s(35)*s(11),(true->[])),arc(s(26)*s(11),0,s(18)*s(11),(true->[])),arc(s(26)*s(11),1,s(35)*s(11),(true->[])),arc(s(26)*s(11),2,s(35)*s(11),(true->[])),arc(s(45)*s(5),0,s(49)*s(7),(true->[])),arc(s(45)*s(5),1,s(50)*s(5),(true->[])),arc(s(45)*s(5),2,s(50)*s(5),(true->[])),arc(s(44)*s(7),0,s(48)*s(8),(true->[])),arc(s(44)*s(7),1,s(50)*s(5),(true->[])),arc(s(44)*s(7),2,s(50)*s(5),(true->[])),arc(s(41)*s(10),0,s(33)*s(11),(true->[])),arc(s(41)*s(10),1,s(50)*s(5),(true->[])),arc(s(41)*s(10),2,s(50)*s(5),(true->[])),arc(s(42)*s(9),0,s(46)*s(10),(true->[])),arc(s(42)*s(9),1,s(50)*s(5),(true->[])),arc(s(42)*s(9),2,s(50)*s(5),(true->[])),arc(s(43)*s(8),0,s(48)*s(8),(true->[])),arc(s(43)*s(8),1,s(50)*s(5),(true->[])),arc(s(43)*s(8),2,s(47)*s(9),(true->[])),arc(s(57)*s(4),0,s(61)*s(6),(true->[])),arc(s(57)*s(4),1,s(65)*s(1),(true->[])),arc(s(57)*s(4),2,s(65)*s(1),(true->[])),arc(s(58)*s(3),0,s(63)*s(3),(true->[])),arc(s(58)*s(3),1,s(65)*s(1),(true->[])),arc(s(58)*s(3),2,s(62)*s(4),(true->[])),arc(s(60)*s(1),0,s(64)*s(2),(true->[])),arc(s(60)*s(1),1,s(65)*s(1),(true->[])),arc(s(60)*s(1),2,s(65)*s(1),(true->[])),arc(s(59)*s(2),0,s(63)*s(3),(true->[])),arc(s(59)*s(2),1,s(65)*s(1),(true->[])),arc(s(59)*s(2),2,s(65)*s(1),(true->[])),arc(s(56)*s(6),0,s(48)*s(8),(true->[])),arc(s(56)*s(6),1,s(65)*s(1),(true->[])),arc(s(56)*s(6),2,s(65)*s(1),(true->[])),arc(s(32)*s(11),0,s(36)*s(11),(true->[])),arc(s(32)*s(11),1,s(40)*s(11),(true->[])),arc(s(32)*s(11),2,s(40)*s(11),(true->[])),arc(s(33)*s(11),0,s(38)*s(11),(true->[])),arc(s(33)*s(11),1,s(40)*s(11),(true->[])),arc(s(33)*s(11),2,s(37)*s(11),(true->[])),arc(s(35)*s(11),0,s(39)*s(11),(true->[])),arc(s(35)*s(11),1,s(40)*s(11),(true->[])),arc(s(35)*s(11),2,s(40)*s(11),(true->[])),arc(s(34)*s(11),0,s(38)*s(11),(true->[])),arc(s(34)*s(11),1,s(40)*s(11),(true->[])),arc(s(34)*s(11),2,s(40)*s(11),(true->[])),arc(s(31)*s(11),0,s(23)*s(11),(true->[])),arc(s(31)*s(11),1,s(40)*s(11),(true->[])),arc(s(31)*s(11),2,s(40)*s(11),(true->[])),arc(s(49)*s(7),0,s(53)*s(8),(true->[])),arc(s(49)*s(7),1,s(55)*s(5),(true->[])),arc(s(49)*s(7),2,s(55)*s(5),(true->[])),arc(s(50)*s(5),0,s(54)*s(7),(true->[])),arc(s(50)*s(5),1,s(55)*s(5),(true->[])),arc(s(50)*s(5),2,s(55)*s(5),(true->[])),arc(s(48)*s(8),0,s(53)*s(8),(true->[])),arc(s(48)*s(8),1,s(55)*s(5),(true->[])),arc(s(48)*s(8),2,s(52)*s(9),(true->[])),arc(s(46)*s(10),0,s(38)*s(11),(true->[])),arc(s(46)*s(10),1,s(55)*s(5),(true->[])),arc(s(46)*s(10),2,s(55)*s(5),(true->[])),arc(s(47)*s(9),0,s(51)*s(10),(true->[])),arc(s(47)*s(9),1,s(55)*s(5),(true->[])),arc(s(47)*s(9),2,s(55)*s(5),(true->[])),arc(s(61)*s(6),0,s(53)*s(8),(true->[])),arc(s(61)*s(6),1,s(70)*s(1),(true->[])),arc(s(61)*s(6),2,s(70)*s(1),(true->[])),arc(s(65)*s(1),0,s(69)*s(2),(true->[])),arc(s(65)*s(1),1,s(70)*s(1),(true->[])),arc(s(65)*s(1),2,s(70)*s(1),(true->[])),arc(s(62)*s(4),0,s(66)*s(6),(true->[])),arc(s(62)*s(4),1,s(70)*s(1),(true->[])),arc(s(62)*s(4),2,s(70)*s(1),(true->[])),arc(s(63)*s(3),0,s(68)*s(3),(true->[])),arc(s(63)*s(3),1,s(70)*s(1),(true->[])),arc(s(63)*s(3),2,s(67)*s(4),(true->[])),arc(s(64)*s(2),0,s(68)*s(3),(true->[])),arc(s(64)*s(2),1,s(70)*s(1),(true->[])),arc(s(64)*s(2),2,s(70)*s(1),(true->[])),arc(s(36)*s(11),0,s(28)*s(11),(true->[])),arc(s(36)*s(11),1,s(45)*s(11),(true->[])),arc(s(36)*s(11),2,s(45)*s(11),(true->[])),arc(s(40)*s(11),0,s(44)*s(11),(true->[])),arc(s(40)*s(11),1,s(45)*s(11),(true->[])),arc(s(40)*s(11),2,s(45)*s(11),(true->[])),arc(s(37)*s(11),0,s(41)*s(11),(true->[])),arc(s(37)*s(11),1,s(45)*s(11),(true->[])),arc(s(37)*s(11),2,s(45)*s(11),(true->[])),arc(s(38)*s(11),0,s(43)*s(11),(true->[])),arc(s(38)*s(11),1,s(45)*s(11),(true->[])),arc(s(38)*s(11),2,s(42)*s(11),(true->[])),arc(s(39)*s(11),0,s(43)*s(11),(true->[])),arc(s(39)*s(11),1,s(45)*s(11),(true->[])),arc(s(39)*s(11),2,s(45)*s(11),(true->[])),arc(s(53)*s(8),0,s(58)*s(8),(true->[])),arc(s(53)*s(8),1,s(60)*s(5),(true->[])),arc(s(53)*s(8),2,s(57)*s(9),(true->[])),arc(s(55)*s(5),0,s(59)*s(7),(true->[])),arc(s(55)*s(5),1,s(60)*s(5),(true->[])),arc(s(55)*s(5),2,s(60)*s(5),(true->[])),arc(s(54)*s(7),0,s(58)*s(8),(true->[])),arc(s(54)*s(7),1,s(60)*s(5),(true->[])),arc(s(54)*s(7),2,s(60)*s(5),(true->[])),arc(s(52)*s(9),0,s(56)*s(10),(true->[])),arc(s(52)*s(9),1,s(60)*s(5),(true->[])),arc(s(52)*s(9),2,s(60)*s(5),(true->[])),arc(s(51)*s(10),0,s(43)*s(11),(true->[])),arc(s(51)*s(10),1,s(60)*s(5),(true->[])),arc(s(51)*s(10),2,s(60)*s(5),(true->[])),arc(s(70)*s(1),0,s(74)*s(2),(true->[])),arc(s(70)*s(1),1,s(74)*s(1),(true->[])),arc(s(70)*s(1),2,s(74)*s(1),(true->[])),arc(s(69)*s(2),0,s(73)*s(3),(true->[])),arc(s(69)*s(2),1,s(74)*s(1),(true->[])),arc(s(69)*s(2),2,s(74)*s(1),(true->[])),arc(s(66)*s(6),0,s(58)*s(8),(true->[])),arc(s(66)*s(6),1,s(74)*s(1),(true->[])),arc(s(66)*s(6),2,s(74)*s(1),(true->[])),arc(s(67)*s(4),0,s(71)*s(6),(true->[])),arc(s(67)*s(4),1,s(74)*s(1),(true->[])),arc(s(67)*s(4),2,s(74)*s(1),(true->[])),arc(s(68)*s(3),0,s(73)*s(3),(true->[])),arc(s(68)*s(3),1,s(74)*s(1),(true->[])),arc(s(68)*s(3),2,s(72)*s(4),(true->[])),arc(s(45)*s(11),0,s(49)*s(11),(true->[])),arc(s(45)*s(11),1,s(50)*s(11),(true->[])),arc(s(45)*s(11),2,s(50)*s(11),(true->[])),arc(s(44)*s(11),0,s(48)*s(11),(true->[])),arc(s(44)*s(11),1,s(50)*s(11),(true->[])),arc(s(44)*s(11),2,s(50)*s(11),(true->[])),arc(s(41)*s(11),0,s(33)*s(11),(true->[])),arc(s(41)*s(11),1,s(50)*s(11),(true->[])),arc(s(41)*s(11),2,s(50)*s(11),(true->[])),arc(s(42)*s(11),0,s(46)*s(11),(true->[])),arc(s(42)*s(11),1,s(50)*s(11),(true->[])),arc(s(42)*s(11),2,s(50)*s(11),(true->[])),arc(s(43)*s(11),0,s(48)*s(11),(true->[])),arc(s(43)*s(11),1,s(50)*s(11),(true->[])),arc(s(43)*s(11),2,s(47)*s(11),(true->[])),arc(s(57)*s(9),0,s(61)*s(10),(true->[])),arc(s(57)*s(9),1,s(65)*s(5),(true->[])),arc(s(57)*s(9),2,s(65)*s(5),(true->[])),arc(s(58)*s(8),0,s(63)*s(8),(true->[])),arc(s(58)*s(8),1,s(65)*s(5),(true->[])),arc(s(58)*s(8),2,s(62)*s(9),(true->[])),arc(s(60)*s(5),0,s(64)*s(7),(true->[])),arc(s(60)*s(5),1,s(65)*s(5),(true->[])),arc(s(60)*s(5),2,s(65)*s(5),(true->[])),arc(s(59)*s(7),0,s(63)*s(8),(true->[])),arc(s(59)*s(7),1,s(65)*s(5),(true->[])),arc(s(59)*s(7),2,s(65)*s(5),(true->[])),arc(s(56)*s(10),0,s(48)*s(11),(true->[])),arc(s(56)*s(10),1,s(65)*s(5),(true->[])),arc(s(56)*s(10),2,s(65)*s(5),(true->[])),arc(s(74)*s(1),0,s(78)*s(2),(true->[])),arc(s(74)*s(1),1,s(78)*s(1),(true->[])),arc(s(74)*s(1),2,s(78)*s(1),(true->[])),arc(s(74)*s(2),0,s(78)*s(3),(true->[])),arc(s(74)*s(2),1,s(78)*s(1),(true->[])),arc(s(74)*s(2),2,s(78)*s(1),(true->[])),arc(s(73)*s(3),0,s(78)*s(3),(true->[])),arc(s(73)*s(3),1,s(78)*s(1),(true->[])),arc(s(73)*s(3),2,s(77)*s(4),(true->[])),arc(s(71)*s(6),0,s(63)*s(8),(true->[])),arc(s(71)*s(6),1,s(78)*s(1),(true->[])),arc(s(71)*s(6),2,s(78)*s(1),(true->[])),arc(s(72)*s(4),0,s(75)*s(6),(true->[])),arc(s(72)*s(4),1,s(78)*s(1),(true->[])),arc(s(72)*s(4),2,s(78)*s(1),(true->[])),arc(s(49)*s(11),0,s(53)*s(11),(true->[])),arc(s(49)*s(11),1,s(55)*s(11),(true->[])),arc(s(49)*s(11),2,s(55)*s(11),(true->[])),arc(s(50)*s(11),0,s(54)*s(11),(true->[])),arc(s(50)*s(11),1,s(55)*s(11),(true->[])),arc(s(50)*s(11),2,s(55)*s(11),(true->[])),arc(s(48)*s(11),0,s(53)*s(11),(true->[])),arc(s(48)*s(11),1,s(55)*s(11),(true->[])),arc(s(48)*s(11),2,s(52)*s(11),(true->[])),arc(s(46)*s(11),0,s(38)*s(11),(true->[])),arc(s(46)*s(11),1,s(55)*s(11),(true->[])),arc(s(46)*s(11),2,s(55)*s(11),(true->[])),arc(s(47)*s(11),0,s(51)*s(11),(true->[])),arc(s(47)*s(11),1,s(55)*s(11),(true->[])),arc(s(47)*s(11),2,s(55)*s(11),(true->[])),arc(s(61)*s(10),0,s(53)*s(11),(true->[])),arc(s(61)*s(10),1,s(70)*s(5),(true->[])),arc(s(61)*s(10),2,s(70)*s(5),(true->[])),arc(s(65)*s(5),0,s(69)*s(7),(true->[])),arc(s(65)*s(5),1,s(70)*s(5),(true->[])),arc(s(65)*s(5),2,s(70)*s(5),(true->[])),arc(s(62)*s(9),0,s(66)*s(10),(true->[])),arc(s(62)*s(9),1,s(70)*s(5),(true->[])),arc(s(62)*s(9),2,s(70)*s(5),(true->[])),arc(s(63)*s(8),0,s(68)*s(8),(true->[])),arc(s(63)*s(8),1,s(70)*s(5),(true->[])),arc(s(63)*s(8),2,s(67)*s(9),(true->[])),arc(s(64)*s(7),0,s(68)*s(8),(true->[])),arc(s(64)*s(7),1,s(70)*s(5),(true->[])),arc(s(64)*s(7),2,s(70)*s(5),(true->[])),arc(s(78)*s(1),0,s(78)*s(2),(true->[])),arc(s(78)*s(1),1,s(78)*s(1),(true->[])),arc(s(78)*s(1),2,s(78)*s(1),(true->[])),arc(s(78)*s(2),0,s(78)*s(3),(true->[])),arc(s(78)*s(2),1,s(78)*s(1),(true->[])),arc(s(78)*s(2),2,s(78)*s(1),(true->[])),arc(s(78)*s(3),0,s(78)*s(3),(true->[])),arc(s(78)*s(3),1,s(78)*s(1),(true->[])),arc(s(78)*s(3),2,s(78)*s(4),(true->[])),arc(s(77)*s(4),0,s(76)*s(6),(true->[])),arc(s(77)*s(4),1,s(78)*s(1),(true->[])),arc(s(77)*s(4),2,s(78)*s(1),(true->[])),arc(s(75)*s(6),0,s(68)*s(8),(true->[])),arc(s(75)*s(6),1,s(78)*s(1),(true->[])),arc(s(75)*s(6),2,s(78)*s(1),(true->[])),arc(s(53)*s(11),0,s(58)*s(11),(true->[])),arc(s(53)*s(11),1,s(60)*s(11),(true->[])),arc(s(53)*s(11),2,s(57)*s(11),(true->[])),arc(s(55)*s(11),0,s(59)*s(11),(true->[])),arc(s(55)*s(11),1,s(60)*s(11),(true->[])),arc(s(55)*s(11),2,s(60)*s(11),(true->[])),arc(s(54)*s(11),0,s(58)*s(11),(true->[])),arc(s(54)*s(11),1,s(60)*s(11),(true->[])),arc(s(54)*s(11),2,s(60)*s(11),(true->[])),arc(s(52)*s(11),0,s(56)*s(11),(true->[])),arc(s(52)*s(11),1,s(60)*s(11),(true->[])),arc(s(52)*s(11),2,s(60)*s(11),(true->[])),arc(s(51)*s(11),0,s(43)*s(11),(true->[])),arc(s(51)*s(11),1,s(60)*s(11),(true->[])),arc(s(51)*s(11),2,s(60)*s(11),(true->[])),arc(s(70)*s(5),0,s(74)*s(7),(true->[])),arc(s(70)*s(5),1,s(74)*s(5),(true->[])),arc(s(70)*s(5),2,s(74)*s(5),(true->[])),arc(s(69)*s(7),0,s(73)*s(8),(true->[])),arc(s(69)*s(7),1,s(74)*s(5),(true->[])),arc(s(69)*s(7),2,s(74)*s(5),(true->[])),arc(s(66)*s(10),0,s(58)*s(11),(true->[])),arc(s(66)*s(10),1,s(74)*s(5),(true->[])),arc(s(66)*s(10),2,s(74)*s(5),(true->[])),arc(s(67)*s(9),0,s(71)*s(10),(true->[])),arc(s(67)*s(9),1,s(74)*s(5),(true->[])),arc(s(67)*s(9),2,s(74)*s(5),(true->[])),arc(s(68)*s(8),0,s(73)*s(8),(true->[])),arc(s(68)*s(8),1,s(74)*s(5),(true->[])),arc(s(68)*s(8),2,s(72)*s(9),(true->[])),arc(s(78)*s(4),0,s(78)*s(6),(true->[])),arc(s(78)*s(4),1,s(78)*s(1),(true->[])),arc(s(78)*s(4),2,s(78)*s(1),(true->[])),arc(s(76)*s(6),0,s(73)*s(8),(true->[])),arc(s(76)*s(6),1,s(78)*s(1),(true->[])),arc(s(76)*s(6),2,s(78)*s(1),(true->[])),arc(s(57)*s(11),0,s(61)*s(11),(true->[])),arc(s(57)*s(11),1,s(65)*s(11),(true->[])),arc(s(57)*s(11),2,s(65)*s(11),(true->[])),arc(s(58)*s(11),0,s(63)*s(11),(true->[])),arc(s(58)*s(11),1,s(65)*s(11),(true->[])),arc(s(58)*s(11),2,s(62)*s(11),(true->[])),arc(s(60)*s(11),0,s(64)*s(11),(true->[])),arc(s(60)*s(11),1,s(65)*s(11),(true->[])),arc(s(60)*s(11),2,s(65)*s(11),(true->[])),arc(s(59)*s(11),0,s(63)*s(11),(true->[])),arc(s(59)*s(11),1,s(65)*s(11),(true->[])),arc(s(59)*s(11),2,s(65)*s(11),(true->[])),arc(s(56)*s(11),0,s(48)*s(11),(true->[])),arc(s(56)*s(11),1,s(65)*s(11),(true->[])),arc(s(56)*s(11),2,s(65)*s(11),(true->[])),arc(s(74)*s(5),0,s(78)*s(7),(true->[])),arc(s(74)*s(5),1,s(78)*s(5),(true->[])),arc(s(74)*s(5),2,s(78)*s(5),(true->[])),arc(s(74)*s(7),0,s(78)*s(8),(true->[])),arc(s(74)*s(7),1,s(78)*s(5),(true->[])),arc(s(74)*s(7),2,s(78)*s(5),(true->[])),arc(s(73)*s(8),0,s(78)*s(8),(true->[])),arc(s(73)*s(8),1,s(78)*s(5),(true->[])),arc(s(73)*s(8),2,s(77)*s(9),(true->[])),arc(s(71)*s(10),0,s(63)*s(11),(true->[])),arc(s(71)*s(10),1,s(78)*s(5),(true->[])),arc(s(71)*s(10),2,s(78)*s(5),(true->[])),arc(s(72)*s(9),0,s(75)*s(10),(true->[])),arc(s(72)*s(9),1,s(78)*s(5),(true->[])),arc(s(72)*s(9),2,s(78)*s(5),(true->[])),arc(s(78)*s(6),0,s(78)*s(8),(true->[])),arc(s(78)*s(6),1,s(78)*s(1),(true->[])),arc(s(78)*s(6),2,s(78)*s(1),(true->[])),arc(s(61)*s(11),0,s(53)*s(11),(true->[])),arc(s(61)*s(11),1,s(70)*s(11),(true->[])),arc(s(61)*s(11),2,s(70)*s(11),(true->[])),arc(s(65)*s(11),0,s(69)*s(11),(true->[])),arc(s(65)*s(11),1,s(70)*s(11),(true->[])),arc(s(65)*s(11),2,s(70)*s(11),(true->[])),arc(s(62)*s(11),0,s(66)*s(11),(true->[])),arc(s(62)*s(11),1,s(70)*s(11),(true->[])),arc(s(62)*s(11),2,s(70)*s(11),(true->[])),arc(s(63)*s(11),0,s(68)*s(11),(true->[])),arc(s(63)*s(11),1,s(70)*s(11),(true->[])),arc(s(63)*s(11),2,s(67)*s(11),(true->[])),arc(s(64)*s(11),0,s(68)*s(11),(true->[])),arc(s(64)*s(11),1,s(70)*s(11),(true->[])),arc(s(64)*s(11),2,s(70)*s(11),(true->[])),arc(s(78)*s(5),0,s(78)*s(7),(true->[])),arc(s(78)*s(5),1,s(78)*s(5),(true->[])),arc(s(78)*s(5),2,s(78)*s(5),(true->[])),arc(s(78)*s(7),0,s(78)*s(8),(true->[])),arc(s(78)*s(7),1,s(78)*s(5),(true->[])),arc(s(78)*s(7),2,s(78)*s(5),(true->[])),arc(s(78)*s(8),0,s(78)*s(8),(true->[])),arc(s(78)*s(8),1,s(78)*s(5),(true->[])),arc(s(78)*s(8),2,s(78)*s(9),(true->[])),arc(s(77)*s(9),0,s(76)*s(10),(true->[])),arc(s(77)*s(9),1,s(78)*s(5),(true->[])),arc(s(77)*s(9),2,s(78)*s(5),(true->[])),arc(s(75)*s(10),0,s(68)*s(11),(true->[])),arc(s(75)*s(10),1,s(78)*s(5),(true->[])),arc(s(75)*s(10),2,s(78)*s(5),(true->[])),arc(s(70)*s(11),0,s(74)*s(11),(true->[])),arc(s(70)*s(11),1,s(74)*s(11),(true->[])),arc(s(70)*s(11),2,s(74)*s(11),(true->[])),arc(s(69)*s(11),0,s(73)*s(11),(true->[])),arc(s(69)*s(11),1,s(74)*s(11),(true->[])),arc(s(69)*s(11),2,s(74)*s(11),(true->[])),arc(s(66)*s(11),0,s(58)*s(11),(true->[])),arc(s(66)*s(11),1,s(74)*s(11),(true->[])),arc(s(66)*s(11),2,s(74)*s(11),(true->[])),arc(s(67)*s(11),0,s(71)*s(11),(true->[])),arc(s(67)*s(11),1,s(74)*s(11),(true->[])),arc(s(67)*s(11),2,s(74)*s(11),(true->[])),arc(s(68)*s(11),0,s(73)*s(11),(true->[])),arc(s(68)*s(11),1,s(74)*s(11),(true->[])),arc(s(68)*s(11),2,s(72)*s(11),(true->[])),arc(s(78)*s(9),0,s(78)*s(10),(true->[])),arc(s(78)*s(9),1,s(78)*s(5),(true->[])),arc(s(78)*s(9),2,s(78)*s(5),(true->[])),arc(s(76)*s(10),0,s(73)*s(11),(true->[])),arc(s(76)*s(10),1,s(78)*s(5),(true->[])),arc(s(76)*s(10),2,s(78)*s(5),(true->[])),arc(s(74)*s(11),0,s(78)*s(11),(true->[])),arc(s(74)*s(11),1,s(78)*s(11),(true->[])),arc(s(74)*s(11),2,s(78)*s(11),(true->[])),arc(s(73)*s(11),0,s(78)*s(11),(true->[])),arc(s(73)*s(11),1,s(78)*s(11),(true->[])),arc(s(73)*s(11),2,s(77)*s(11),(true->[])),arc(s(71)*s(11),0,s(63)*s(11),(true->[])),arc(s(71)*s(11),1,s(78)*s(11),(true->[])),arc(s(71)*s(11),2,s(78)*s(11),(true->[])),arc(s(72)*s(11),0,s(75)*s(11),(true->[])),arc(s(72)*s(11),1,s(78)*s(11),(true->[])),arc(s(72)*s(11),2,s(78)*s(11),(true->[])),arc(s(78)*s(10),0,s(78)*s(11),(true->[])),arc(s(78)*s(10),1,s(78)*s(5),(true->[])),arc(s(78)*s(10),2,s(78)*s(5),(true->[])),arc(s(78)*s(11),0,s(78)*s(11),(true->[])),arc(s(78)*s(11),1,s(78)*s(11),(true->[])),arc(s(78)*s(11),2,s(78)*s(11),(true->[])),arc(s(77)*s(11),0,s(76)*s(11),(true->[])),arc(s(77)*s(11),1,s(78)*s(11),(true->[])),arc(s(77)*s(11),2,s(78)*s(11),(true->[])),arc(s(75)*s(11),0,s(68)*s(11),(true->[])),arc(s(75)*s(11),1,s(78)*s(11),(true->[])),arc(s(75)*s(11),2,s(78)*s(11),(true->[])),arc(s(76)*s(11),0,s(73)*s(11),(true->[])),arc(s(76)*s(11),1,s(78)*s(11),(true->[])),arc(s(76)*s(11),2,s(78)*s(11),(true->[]))],[],[],[])).
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ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(90)*s(6)),sink(s(91)*s(6)),sink(s(92)*s(6)),sink(s(93)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(3),(true->[])),arc(s(2)*s(2),1,s(6)*s(1),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(3),(true->[])),arc(s(4)*s(3),1,s(10)*s(1),(true->[])),arc(s(4)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(1),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(5),(true->[])),arc(s(7)*s(4),1,s(15)*s(1),(true->[])),arc(s(7)*s(4),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(13)*s(3),(true->[])),arc(s(8)*s(3),1,s(15)*s(1),(true->[])),arc(s(8)*s(3),2,s(12)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(13)*s(3),(true->[])),arc(s(9)*s(2),1,s(15)*s(1),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(11)*s(5),0,s(4)*s(6),(true->[])),arc(s(11)*s(5),1,s(20)*s(1),(true->[])),arc(s(11)*s(5),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(19)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(16)*s(5),(true->[])),arc(s(12)*s(4),1,s(20)*s(1),(true->[])),arc(s(12)*s(4),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(1),(true->[])),arc(s(13)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(1),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(6),(true->[])),arc(s(4)*s(6),1,s(10)*s(6),(true->[])),arc(s(4)*s(6),2,s(7)*s(6),(true->[])),arc(s(20)*s(1),0,s(24)*s(2),(true->[])),arc(s(20)*s(1),1,s(25)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(1),(true->[])),arc(s(19)*s(2),0,s(23)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(1),(true->[])),arc(s(19)*s(2),2,s(25)*s(1),(true->[])),arc(s(16)*s(5),0,s(8)*s(6),(true->[])),arc(s(16)*s(5),1,s(25)*s(1),(true->[])),arc(s(16)*s(5),2,s(25)*s(1),(true->[])),arc(s(17)*s(4),0,s(21)*s(5),(true->[])),arc(s(17)*s(4),1,s(25)*s(1),(true->[])),arc(s(17)*s(4),2,s(25)*s(1),(true->[])),arc(s(18)*s(3),0,s(23)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(1),(true->[])),arc(s(18)*s(3),2,s(22)*s(4),(true->[])),arc(s(7)*s(6),0,s(11)*s(6),(true->[])),arc(s(7)*s(6),1,s(15)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(6),0,s(13)*s(6),(true->[])),arc(s(8)*s(6),1,s(15)*s(6),(true->[])),arc(s(8)*s(6),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(24)*s(2),0,s(28)*s(3),(true->[])),arc(s(24)*s(2),1,s(30)*s(1),(true->[])),arc(s(24)*s(2),2,s(30)*s(1),(true->[])),arc(s(25)*s(1),0,s(29)*s(2),(true->[])),arc(s(25)*s(1),1,s(30)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(1),(true->[])),arc(s(23)*s(3),0,s(28)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(1),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(21)*s(5),0,s(13)*s(6),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(5),(true->[])),arc(s(22)*s(4),1,s(30)*s(1),(true->[])),arc(s(22)*s(4),2,s(30)*s(1),(true->[])),arc(s(11)*s(6),0,s(4)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(19)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(6),0,s(16)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(6),0,s(18)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(6),0,s(18)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(28)*s(3),0,s(33)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(1),(true->[])),arc(s(28)*s(3),2,s(32)*s(4),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(35)*s(1),(true->[])),arc(s(30)*s(1),2,s(35)*s(1),(true->[])),arc(s(29)*s(2),0,s(33)*s(3),(true->[])),arc(s(29)*s(2),1,s(35)*s(1),(true->[])),arc(s(29)*s(2),2,s(35)*s(1),(true->[])),arc(s(27)*s(4),0,s(31)*s(5),(true->[])),arc(s(27)*s(4),1,s(35)*s(1),(true->[])),arc(s(27)*s(4),2,s(35)*s(1),(true->[])),arc(s(26)*s(5),0,s(18)*s(6),(true->[])),arc(s(26)*s(5),1,s(35)*s(1),(true->[])),arc(s(26)*s(5),2,s(35)*s(1),(true->[])),arc(s(20)*s(6),0,s(24)*s(6),(true->[])),arc(s(20)*s(6),1,s(25)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(6),(true->[])),arc(s(19)*s(6),0,s(23)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(25)*s(6),(true->[])),arc(s(16)*s(6),0,s(8)*s(6),(true->[])),arc(s(16)*s(6),1,s(25)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(17)*s(6),0,s(21)*s(6),(true->[])),arc(s(17)*s(6),1,s(25)*s(6),(true->[])),arc(s(17)*s(6),2,s(25)*s(6),(true->[])),arc(s(18)*s(6),0,s(23)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(22)*s(6),(true->[])),arc(s(32)*s(4),0,s(36)*s(5),(true->[])),arc(s(32)*s(4),1,s(40)*s(1),(true->[])),arc(s(32)*s(4),2,s(40)*s(1),(true->[])),arc(s(33)*s(3),0,s(38)*s(3),(true->[])),arc(s(33)*s(3),1,s(40)*s(1),(true->[])),arc(s(33)*s(3),2,s(37)*s(4),(true->[])),arc(s(35)*s(1),0,s(39)*s(2),(true->[])),arc(s(35)*s(1),1,s(40)*s(1),(true->[])),arc(s(35)*s(1),2,s(40)*s(1),(true->[])),arc(s(34)*s(2),0,s(38)*s(3),(true->[])),arc(s(34)*s(2),1,s(40)*s(1),(true->[])),arc(s(34)*s(2),2,s(40)*s(1),(true->[])),arc(s(31)*s(5),0,s(23)*s(6),(true->[])),arc(s(31)*s(5),1,s(40)*s(1),(true->[])),arc(s(31)*s(5),2,s(40)*s(1),(true->[])),arc(s(24)*s(6),0,s(28)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(30)*s(6),(true->[])),arc(s(25)*s(6),0,s(29)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(28)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(13)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(30)*s(6),(true->[])),arc(s(22)*s(6),0,s(26)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(30)*s(6),(true->[])),arc(s(36)*s(5),0,s(28)*s(6),(true->[])),arc(s(36)*s(5),1,s(45)*s(1),(true->[])),arc(s(36)*s(5),2,s(45)*s(1),(true->[])),arc(s(40)*s(1),0,s(44)*s(2),(true->[])),arc(s(40)*s(1),1,s(45)*s(1),(true->[])),arc(s(40)*s(1),2,s(45)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(5),(true->[])),arc(s(37)*s(4),1,s(45)*s(1),(true->[])),arc(s(37)*s(4),2,s(45)*s(1),(true->[])),arc(s(38)*s(3),0,s(43)*s(3),(true->[])),arc(s(38)*s(3),1,s(45)*s(1),(true->[])),arc(s(38)*s(3),2,s(42)*s(4),(true->[])),arc(s(39)*s(2),0,s(43)*s(3),(true->[])),arc(s(39)*s(2),1,s(45)*s(1),(true->[])),arc(s(39)*s(2),2,s(45)*s(1),(true->[])),arc(s(28)*s(6),0,s(33)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(6),(true->[])),arc(s(30)*s(6),0,s(34)*s(6),(true->[])),arc(s(30)*s(6),1,s(35)*s(6),(true->[])),arc(s(30)*s(6),2,s(35)*s(6),(true->[])),arc(s(29)*s(6),0,s(33)*s(6),(true->[])),arc(s(29)*s(6),1,s(35)*s(6),(true->[])),arc(s(29)*s(6),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(31)*s(6),(true->[])),arc(s(27)*s(6),1,s(35)*s(6),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(6),0,s(18)*s(6),(true->[])),arc(s(26)*s(6),1,s(35)*s(6),(true->[])),arc(s(26)*s(6),2,s(35)*s(6),(true->[])),arc(s(45)*s(1),0,s(49)*s(2),(true->[])),arc(s(45)*s(1),1,s(50)*s(1),(true->[])),arc(s(45)*s(1),2,s(50)*s(1),(true->[])),arc(s(44)*s(2),0,s(48)*s(3),(true->[])),arc(s(44)*s(2),1,s(50)*s(1),(true->[])),arc(s(44)*s(2),2,s(50)*s(1),(true->[])),arc(s(41)*s(5),0,s(33)*s(6),(true->[])),arc(s(41)*s(5),1,s(50)*s(1),(true->[])),arc(s(41)*s(5),2,s(50)*s(1),(true->[])),arc(s(42)*s(4),0,s(46)*s(5),(true->[])),arc(s(42)*s(4),1,s(50)*s(1),(true->[])),arc(s(42)*s(4),2,s(50)*s(1),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(50)*s(1),(true->[])),arc(s(43)*s(3),2,s(47)*s(4),(true->[])),arc(s(32)*s(6),0,s(36)*s(6),(true->[])),arc(s(32)*s(6),1,s(40)*s(6),(true->[])),arc(s(32)*s(6),2,s(40)*s(6),(true->[])),arc(s(33)*s(6),0,s(38)*s(6),(true->[])),arc(s(33)*s(6),1,s(40)*s(6),(true->[])),arc(s(33)*s(6),2,s(37)*s(6),(true->[])),arc(s(35)*s(6),0,s(39)*s(6),(true->[])),arc(s(35)*s(6),1,s(40)*s(6),(true->[])),arc(s(35)*s(6),2,s(40)*s(6),(true->[])),arc(s(34)*s(6),0,s(38)*s(6),(true->[])),arc(s(34)*s(6),1,s(40)*s(6),(true->[])),arc(s(34)*s(6),2,s(40)*s(6),(true->[])),arc(s(31)*s(6),0,s(23)*s(6),(true->[])),arc(s(31)*s(6),1,s(40)*s(6),(true->[])),arc(s(31)*s(6),2,s(40)*s(6),(true->[])),arc(s(49)*s(2),0,s(53)*s(3),(true->[])),arc(s(49)*s(2),1,s(55)*s(1),(true->[])),arc(s(49)*s(2),2,s(55)*s(1),(true->[])),arc(s(50)*s(1),0,s(54)*s(2),(true->[])),arc(s(50)*s(1),1,s(55)*s(1),(true->[])),arc(s(50)*s(1),2,s(55)*s(1),(true->[])),arc(s(48)*s(3),0,s(53)*s(3),(true->[])),arc(s(48)*s(3),1,s(55)*s(1),(true->[])),arc(s(48)*s(3),2,s(52)*s(4),(true->[])),arc(s(46)*s(5),0,s(38)*s(6),(true->[])),arc(s(46)*s(5),1,s(55)*s(1),(true->[])),arc(s(46)*s(5),2,s(55)*s(1),(true->[])),arc(s(47)*s(4),0,s(51)*s(5),(true->[])),arc(s(47)*s(4),1,s(55)*s(1),(true->[])),arc(s(47)*s(4),2,s(55)*s(1),(true->[])),arc(s(36)*s(6),0,s(28)*s(6),(true->[])),arc(s(36)*s(6),1,s(45)*s(6),(true->[])),arc(s(36)*s(6),2,s(45)*s(6),(true->[])),arc(s(40)*s(6),0,s(44)*s(6),(true->[])),arc(s(40)*s(6),1,s(45)*s(6),(true->[])),arc(s(40)*s(6),2,s(45)*s(6),(true->[])),arc(s(37)*s(6),0,s(41)*s(6),(true->[])),arc(s(37)*s(6),1,s(45)*s(6),(true->[])),arc(s(37)*s(6),2,s(45)*s(6),(true->[])),arc(s(38)*s(6),0,s(43)*s(6),(true->[])),arc(s(38)*s(6),1,s(45)*s(6),(true->[])),arc(s(38)*s(6),2,s(42)*s(6),(true->[])),arc(s(39)*s(6),0,s(43)*s(6),(true->[])),arc(s(39)*s(6),1,s(45)*s(6),(true->[])),arc(s(39)*s(6),2,s(45)*s(6),(true->[])),arc(s(53)*s(3),0,s(58)*s(3),(true->[])),arc(s(53)*s(3),1,s(60)*s(1),(true->[])),arc(s(53)*s(3),2,s(57)*s(4),(true->[])),arc(s(55)*s(1),0,s(59)*s(2),(true->[])),arc(s(55)*s(1),1,s(60)*s(1),(true->[])),arc(s(55)*s(1),2,s(60)*s(1),(true->[])),arc(s(54)*s(2),0,s(58)*s(3),(true->[])),arc(s(54)*s(2),1,s(60)*s(1),(true->[])),arc(s(54)*s(2),2,s(60)*s(1),(true->[])),arc(s(52)*s(4),0,s(56)*s(5),(true->[])),arc(s(52)*s(4),1,s(60)*s(1),(true->[])),arc(s(52)*s(4),2,s(60)*s(1),(true->[])),arc(s(51)*s(5),0,s(43)*s(6),(true->[])),arc(s(51)*s(5),1,s(60)*s(1),(true->[])),arc(s(51)*s(5),2,s(60)*s(1),(true->[])),arc(s(45)*s(6),0,s(49)*s(6),(true->[])),arc(s(45)*s(6),1,s(50)*s(6),(true->[])),arc(s(45)*s(6),2,s(50)*s(6),(true->[])),arc(s(44)*s(6),0,s(48)*s(6),(true->[])),arc(s(44)*s(6),1,s(50)*s(6),(true->[])),arc(s(44)*s(6),2,s(50)*s(6),(true->[])),arc(s(41)*s(6),0,s(33)*s(6),(true->[])),arc(s(41)*s(6),1,s(50)*s(6),(true->[])),arc(s(41)*s(6),2,s(50)*s(6),(true->[])),arc(s(42)*s(6),0,s(46)*s(6),(true->[])),arc(s(42)*s(6),1,s(50)*s(6),(true->[])),arc(s(42)*s(6),2,s(50)*s(6),(true->[])),arc(s(43)*s(6),0,s(48)*s(6),(true->[])),arc(s(43)*s(6),1,s(50)*s(6),(true->[])),arc(s(43)*s(6),2,s(47)*s(6),(true->[])),arc(s(57)*s(4),0,s(61)*s(5),(true->[])),arc(s(57)*s(4),1,s(65)*s(1),(true->[])),arc(s(57)*s(4),2,s(65)*s(1),(true->[])),arc(s(58)*s(3),0,s(63)*s(3),(true->[])),arc(s(58)*s(3),1,s(65)*s(1),(true->[])),arc(s(58)*s(3),2,s(62)*s(4),(true->[])),arc(s(60)*s(1),0,s(64)*s(2),(true->[])),arc(s(60)*s(1),1,s(65)*s(1),(true->[])),arc(s(60)*s(1),2,s(65)*s(1),(true->[])),arc(s(59)*s(2),0,s(63)*s(3),(true->[])),arc(s(59)*s(2),1,s(65)*s(1),(true->[])),arc(s(59)*s(2),2,s(65)*s(1),(true->[])),arc(s(56)*s(5),0,s(48)*s(6),(true->[])),arc(s(56)*s(5),1,s(65)*s(1),(true->[])),arc(s(56)*s(5),2,s(65)*s(1),(true->[])),arc(s(49)*s(6),0,s(53)*s(6),(true->[])),arc(s(49)*s(6),1,s(55)*s(6),(true->[])),arc(s(49)*s(6),2,s(55)*s(6),(true->[])),arc(s(50)*s(6),0,s(54)*s(6),(true->[])),arc(s(50)*s(6),1,s(55)*s(6),(true->[])),arc(s(50)*s(6),2,s(55)*s(6),(true->[])),arc(s(48)*s(6),0,s(53)*s(6),(true->[])),arc(s(48)*s(6),1,s(55)*s(6),(true->[])),arc(s(48)*s(6),2,s(52)*s(6),(true->[])),arc(s(46)*s(6),0,s(38)*s(6),(true->[])),arc(s(46)*s(6),1,s(55)*s(6),(true->[])),arc(s(46)*s(6),2,s(55)*s(6),(true->[])),arc(s(47)*s(6),0,s(51)*s(6),(true->[])),arc(s(47)*s(6),1,s(55)*s(6),(true->[])),arc(s(47)*s(6),2,s(55)*s(6),(true->[])),arc(s(61)*s(5),0,s(53)*s(6),(true->[])),arc(s(61)*s(5),1,s(70)*s(1),(true->[])),arc(s(61)*s(5),2,s(70)*s(1),(true->[])),arc(s(65)*s(1),0,s(69)*s(2),(true->[])),arc(s(65)*s(1),1,s(70)*s(1),(true->[])),arc(s(65)*s(1),2,s(70)*s(1),(true->[])),arc(s(62)*s(4),0,s(66)*s(5),(true->[])),arc(s(62)*s(4),1,s(70)*s(1),(true->[])),arc(s(62)*s(4),2,s(70)*s(1),(true->[])),arc(s(63)*s(3),0,s(68)*s(3),(true->[])),arc(s(63)*s(3),1,s(70)*s(1),(true->[])),arc(s(63)*s(3),2,s(67)*s(4),(true->[])),arc(s(64)*s(2),0,s(68)*s(3),(true->[])),arc(s(64)*s(2),1,s(70)*s(1),(true->[])),arc(s(64)*s(2),2,s(70)*s(1),(true->[])),arc(s(53)*s(6),0,s(58)*s(6),(true->[])),arc(s(53)*s(6),1,s(60)*s(6),(true->[])),arc(s(53)*s(6),2,s(57)*s(6),(true->[])),arc(s(55)*s(6),0,s(59)*s(6),(true->[])),arc(s(55)*s(6),1,s(60)*s(6),(true->[])),arc(s(55)*s(6),2,s(60)*s(6),(true->[])),arc(s(54)*s(6),0,s(58)*s(6),(true->[])),arc(s(54)*s(6),1,s(60)*s(6),(true->[])),arc(s(54)*s(6),2,s(60)*s(6),(true->[])),arc(s(52)*s(6),0,s(56)*s(6),(true->[])),arc(s(52)*s(6),1,s(60)*s(6),(true->[])),arc(s(52)*s(6),2,s(60)*s(6),(true->[])),arc(s(51)*s(6),0,s(43)*s(6),(true->[])),arc(s(51)*s(6),1,s(60)*s(6),(true->[])),arc(s(51)*s(6),2,s(60)*s(6),(true->[])),arc(s(70)*s(1),0,s(74)*s(2),(true->[])),arc(s(70)*s(1),1,s(75)*s(1),(true->[])),arc(s(70)*s(1),2,s(75)*s(1),(true->[])),arc(s(69)*s(2),0,s(73)*s(3),(true->[])),arc(s(69)*s(2),1,s(75)*s(1),(true->[])),arc(s(69)*s(2),2,s(75)*s(1),(true->[])),arc(s(66)*s(5),0,s(58)*s(6),(true->[])),arc(s(66)*s(5),1,s(75)*s(1),(true->[])),arc(s(66)*s(5),2,s(75)*s(1),(true->[])),arc(s(67)*s(4),0,s(71)*s(5),(true->[])),arc(s(67)*s(4),1,s(75)*s(1),(true->[])),arc(s(67)*s(4),2,s(75)*s(1),(true->[])),arc(s(68)*s(3),0,s(73)*s(3),(true->[])),arc(s(68)*s(3),1,s(75)*s(1),(true->[])),arc(s(68)*s(3),2,s(72)*s(4),(true->[])),arc(s(57)*s(6),0,s(61)*s(6),(true->[])),arc(s(57)*s(6),1,s(65)*s(6),(true->[])),arc(s(57)*s(6),2,s(65)*s(6),(true->[])),arc(s(58)*s(6),0,s(63)*s(6),(true->[])),arc(s(58)*s(6),1,s(65)*s(6),(true->[])),arc(s(58)*s(6),2,s(62)*s(6),(true->[])),arc(s(60)*s(6),0,s(64)*s(6),(true->[])),arc(s(60)*s(6),1,s(65)*s(6),(true->[])),arc(s(60)*s(6),2,s(65)*s(6),(true->[])),arc(s(59)*s(6),0,s(63)*s(6),(true->[])),arc(s(59)*s(6),1,s(65)*s(6),(true->[])),arc(s(59)*s(6),2,s(65)*s(6),(true->[])),arc(s(56)*s(6),0,s(48)*s(6),(true->[])),arc(s(56)*s(6),1,s(65)*s(6),(true->[])),arc(s(56)*s(6),2,s(65)*s(6),(true->[])),arc(s(74)*s(2),0,s(78)*s(3),(true->[])),arc(s(74)*s(2),1,s(80)*s(1),(true->[])),arc(s(74)*s(2),2,s(80)*s(1),(true->[])),arc(s(75)*s(1),0,s(79)*s(2),(true->[])),arc(s(75)*s(1),1,s(80)*s(1),(true->[])),arc(s(75)*s(1),2,s(80)*s(1),(true->[])),arc(s(73)*s(3),0,s(78)*s(3),(true->[])),arc(s(73)*s(3),1,s(80)*s(1),(true->[])),arc(s(73)*s(3),2,s(77)*s(4),(true->[])),arc(s(71)*s(5),0,s(63)*s(6),(true->[])),arc(s(71)*s(5),1,s(80)*s(1),(true->[])),arc(s(71)*s(5),2,s(80)*s(1),(true->[])),arc(s(72)*s(4),0,s(76)*s(5),(true->[])),arc(s(72)*s(4),1,s(80)*s(1),(true->[])),arc(s(72)*s(4),2,s(80)*s(1),(true->[])),arc(s(61)*s(6),0,s(53)*s(6),(true->[])),arc(s(61)*s(6),1,s(70)*s(6),(true->[])),arc(s(61)*s(6),2,s(70)*s(6),(true->[])),arc(s(65)*s(6),0,s(69)*s(6),(true->[])),arc(s(65)*s(6),1,s(70)*s(6),(true->[])),arc(s(65)*s(6),2,s(70)*s(6),(true->[])),arc(s(62)*s(6),0,s(66)*s(6),(true->[])),arc(s(62)*s(6),1,s(70)*s(6),(true->[])),arc(s(62)*s(6),2,s(70)*s(6),(true->[])),arc(s(63)*s(6),0,s(68)*s(6),(true->[])),arc(s(63)*s(6),1,s(70)*s(6),(true->[])),arc(s(63)*s(6),2,s(67)*s(6),(true->[])),arc(s(64)*s(6),0,s(68)*s(6),(true->[])),arc(s(64)*s(6),1,s(70)*s(6),(true->[])),arc(s(64)*s(6),2,s(70)*s(6),(true->[])),arc(s(78)*s(3),0,s(83)*s(3),(true->[])),arc(s(78)*s(3),1,s(85)*s(1),(true->[])),arc(s(78)*s(3),2,s(82)*s(4),(true->[])),arc(s(80)*s(1),0,s(84)*s(2),(true->[])),arc(s(80)*s(1),1,s(85)*s(1),(true->[])),arc(s(80)*s(1),2,s(85)*s(1),(true->[])),arc(s(79)*s(2),0,s(83)*s(3),(true->[])),arc(s(79)*s(2),1,s(85)*s(1),(true->[])),arc(s(79)*s(2),2,s(85)*s(1),(true->[])),arc(s(77)*s(4),0,s(81)*s(5),(true->[])),arc(s(77)*s(4),1,s(85)*s(1),(true->[])),arc(s(77)*s(4),2,s(85)*s(1),(true->[])),arc(s(76)*s(5),0,s(68)*s(6),(true->[])),arc(s(76)*s(5),1,s(85)*s(1),(true->[])),arc(s(76)*s(5),2,s(85)*s(1),(true->[])),arc(s(70)*s(6),0,s(74)*s(6),(true->[])),arc(s(70)*s(6),1,s(75)*s(6),(true->[])),arc(s(70)*s(6),2,s(75)*s(6),(true->[])),arc(s(69)*s(6),0,s(73)*s(6),(true->[])),arc(s(69)*s(6),1,s(75)*s(6),(true->[])),arc(s(69)*s(6),2,s(75)*s(6),(true->[])),arc(s(66)*s(6),0,s(58)*s(6),(true->[])),arc(s(66)*s(6),1,s(75)*s(6),(true->[])),arc(s(66)*s(6),2,s(75)*s(6),(true->[])),arc(s(67)*s(6),0,s(71)*s(6),(true->[])),arc(s(67)*s(6),1,s(75)*s(6),(true->[])),arc(s(67)*s(6),2,s(75)*s(6),(true->[])),arc(s(68)*s(6),0,s(73)*s(6),(true->[])),arc(s(68)*s(6),1,s(75)*s(6),(true->[])),arc(s(68)*s(6),2,s(72)*s(6),(true->[])),arc(s(82)*s(4),0,s(86)*s(5),(true->[])),arc(s(82)*s(4),1,s(89)*s(1),(true->[])),arc(s(82)*s(4),2,s(89)*s(1),(true->[])),arc(s(83)*s(3),0,s(88)*s(3),(true->[])),arc(s(83)*s(3),1,s(89)*s(1),(true->[])),arc(s(83)*s(3),2,s(87)*s(4),(true->[])),arc(s(85)*s(1),0,s(89)*s(2),(true->[])),arc(s(85)*s(1),1,s(89)*s(1),(true->[])),arc(s(85)*s(1),2,s(89)*s(1),(true->[])),arc(s(84)*s(2),0,s(88)*s(3),(true->[])),arc(s(84)*s(2),1,s(89)*s(1),(true->[])),arc(s(84)*s(2),2,s(89)*s(1),(true->[])),arc(s(81)*s(5),0,s(73)*s(6),(true->[])),arc(s(81)*s(5),1,s(89)*s(1),(true->[])),arc(s(81)*s(5),2,s(89)*s(1),(true->[])),arc(s(74)*s(6),0,s(78)*s(6),(true->[])),arc(s(74)*s(6),1,s(80)*s(6),(true->[])),arc(s(74)*s(6),2,s(80)*s(6),(true->[])),arc(s(75)*s(6),0,s(79)*s(6),(true->[])),arc(s(75)*s(6),1,s(80)*s(6),(true->[])),arc(s(75)*s(6),2,s(80)*s(6),(true->[])),arc(s(73)*s(6),0,s(78)*s(6),(true->[])),arc(s(73)*s(6),1,s(80)*s(6),(true->[])),arc(s(73)*s(6),2,s(77)*s(6),(true->[])),arc(s(71)*s(6),0,s(63)*s(6),(true->[])),arc(s(71)*s(6),1,s(80)*s(6),(true->[])),arc(s(71)*s(6),2,s(80)*s(6),(true->[])),arc(s(72)*s(6),0,s(76)*s(6),(true->[])),arc(s(72)*s(6),1,s(80)*s(6),(true->[])),arc(s(72)*s(6),2,s(80)*s(6),(true->[])),arc(s(86)*s(5),0,s(78)*s(6),(true->[])),arc(s(86)*s(5),1,s(93)*s(1),(true->[])),arc(s(86)*s(5),2,s(93)*s(1),(true->[])),arc(s(89)*s(1),0,s(93)*s(2),(true->[])),arc(s(89)*s(1),1,s(93)*s(1),(true->[])),arc(s(89)*s(1),2,s(93)*s(1),(true->[])),arc(s(87)*s(4),0,s(90)*s(5),(true->[])),arc(s(87)*s(4),1,s(93)*s(1),(true->[])),arc(s(87)*s(4),2,s(93)*s(1),(true->[])),arc(s(88)*s(3),0,s(93)*s(3),(true->[])),arc(s(88)*s(3),1,s(93)*s(1),(true->[])),arc(s(88)*s(3),2,s(92)*s(4),(true->[])),arc(s(89)*s(2),0,s(93)*s(3),(true->[])),arc(s(89)*s(2),1,s(93)*s(1),(true->[])),arc(s(89)*s(2),2,s(93)*s(1),(true->[])),arc(s(78)*s(6),0,s(83)*s(6),(true->[])),arc(s(78)*s(6),1,s(85)*s(6),(true->[])),arc(s(78)*s(6),2,s(82)*s(6),(true->[])),arc(s(80)*s(6),0,s(84)*s(6),(true->[])),arc(s(80)*s(6),1,s(85)*s(6),(true->[])),arc(s(80)*s(6),2,s(85)*s(6),(true->[])),arc(s(79)*s(6),0,s(83)*s(6),(true->[])),arc(s(79)*s(6),1,s(85)*s(6),(true->[])),arc(s(79)*s(6),2,s(85)*s(6),(true->[])),arc(s(77)*s(6),0,s(81)*s(6),(true->[])),arc(s(77)*s(6),1,s(85)*s(6),(true->[])),arc(s(77)*s(6),2,s(85)*s(6),(true->[])),arc(s(76)*s(6),0,s(68)*s(6),(true->[])),arc(s(76)*s(6),1,s(85)*s(6),(true->[])),arc(s(76)*s(6),2,s(85)*s(6),(true->[])),arc(s(93)*s(1),0,s(93)*s(2),(true->[])),arc(s(93)*s(1),1,s(93)*s(1),(true->[])),arc(s(93)*s(1),2,s(93)*s(1),(true->[])),arc(s(93)*s(2),0,s(93)*s(3),(true->[])),arc(s(93)*s(2),1,s(93)*s(1),(true->[])),arc(s(93)*s(2),2,s(93)*s(1),(true->[])),arc(s(90)*s(5),0,s(83)*s(6),(true->[])),arc(s(90)*s(5),1,s(93)*s(1),(true->[])),arc(s(90)*s(5),2,s(93)*s(1),(true->[])),arc(s(92)*s(4),0,s(91)*s(5),(true->[])),arc(s(92)*s(4),1,s(93)*s(1),(true->[])),arc(s(92)*s(4),2,s(93)*s(1),(true->[])),arc(s(93)*s(3),0,s(93)*s(3),(true->[])),arc(s(93)*s(3),1,s(93)*s(1),(true->[])),arc(s(93)*s(3),2,s(93)*s(4),(true->[])),arc(s(82)*s(6),0,s(86)*s(6),(true->[])),arc(s(82)*s(6),1,s(89)*s(6),(true->[])),arc(s(82)*s(6),2,s(89)*s(6),(true->[])),arc(s(83)*s(6),0,s(88)*s(6),(true->[])),arc(s(83)*s(6),1,s(89)*s(6),(true->[])),arc(s(83)*s(6),2,s(87)*s(6),(true->[])),arc(s(85)*s(6),0,s(89)*s(6),(true->[])),arc(s(85)*s(6),1,s(89)*s(6),(true->[])),arc(s(85)*s(6),2,s(89)*s(6),(true->[])),arc(s(84)*s(6),0,s(88)*s(6),(true->[])),arc(s(84)*s(6),1,s(89)*s(6),(true->[])),arc(s(84)*s(6),2,s(89)*s(6),(true->[])),arc(s(81)*s(6),0,s(73)*s(6),(true->[])),arc(s(81)*s(6),1,s(89)*s(6),(true->[])),arc(s(81)*s(6),2,s(89)*s(6),(true->[])),arc(s(91)*s(5),0,s(88)*s(6),(true->[])),arc(s(91)*s(5),1,s(93)*s(1),(true->[])),arc(s(91)*s(5),2,s(93)*s(1),(true->[])),arc(s(93)*s(4),0,s(93)*s(5),(true->[])),arc(s(93)*s(4),1,s(93)*s(1),(true->[])),arc(s(93)*s(4),2,s(93)*s(1),(true->[])),arc(s(86)*s(6),0,s(78)*s(6),(true->[])),arc(s(86)*s(6),1,s(93)*s(6),(true->[])),arc(s(86)*s(6),2,s(93)*s(6),(true->[])),arc(s(89)*s(6),0,s(93)*s(6),(true->[])),arc(s(89)*s(6),1,s(93)*s(6),(true->[])),arc(s(89)*s(6),2,s(93)*s(6),(true->[])),arc(s(87)*s(6),0,s(90)*s(6),(true->[])),arc(s(87)*s(6),1,s(93)*s(6),(true->[])),arc(s(87)*s(6),2,s(93)*s(6),(true->[])),arc(s(88)*s(6),0,s(93)*s(6),(true->[])),arc(s(88)*s(6),1,s(93)*s(6),(true->[])),arc(s(88)*s(6),2,s(92)*s(6),(true->[])),arc(s(93)*s(5),0,s(93)*s(6),(true->[])),arc(s(93)*s(5),1,s(93)*s(1),(true->[])),arc(s(93)*s(5),2,s(93)*s(1),(true->[])),arc(s(93)*s(6),0,s(93)*s(6),(true->[])),arc(s(93)*s(6),1,s(93)*s(6),(true->[])),arc(s(93)*s(6),2,s(93)*s(6),(true->[])),arc(s(90)*s(6),0,s(83)*s(6),(true->[])),arc(s(90)*s(6),1,s(93)*s(6),(true->[])),arc(s(90)*s(6),2,s(93)*s(6),(true->[])),arc(s(92)*s(6),0,s(91)*s(6),(true->[])),arc(s(92)*s(6),1,s(93)*s(6),(true->[])),arc(s(92)*s(6),2,s(93)*s(6),(true->[])),arc(s(91)*s(6),0,s(88)*s(6),(true->[])),arc(s(91)*s(6),1,s(93)*s(6),(true->[])),arc(s(91)*s(6),2,s(93)*s(6),(true->[]))],[],[],[])).
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ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_is_even, kernel([source(s(10)),sink(s(6)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_dip_on_increasing_sequence, nb_dip_on_increasing_sequence_is_odd, kernel([source(s(1)),sink(s(6)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.983: Illustrating the NB_DIP_ON_INCREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.984 and 4.985 respectively depict the automaton associated with the constraint
NB_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.984: Automaton for the NB_DIP_ON_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.985: Simplified automaton for the NB_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and
−Ri +Ri−3 + 1 ≥ 0 are linear invariants.
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Specialisation
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Figure 4.986: Automaton without registers for the NB_DIP_ON_INCREA-
SING_SEQUENCE_EQ_0 constraint; it describes all sequences containing no occur-
rence of the DIP_ON_INCREASING_SEQUENCE pattern on a sequence of variables;
it is derived from the automaton that counts the number of occurrences of the
DIP_ON_INCREASING_SEQUENCE pattern by removing the register R and the found
transition, i.e. the transition from state v to state t that increments R.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.987: (top) Automaton without registers for the NB_DIP_ON_INCREA-
SING_SEQUENCE_EQ_UP constraint; it describes all sequences containing the max-
imum number of occurrences of the DIP_ON_INCREASING_SEQUENCE pattern on a
sequence of sv variables, i.e. max(0, b sv−3

3 c) of the Restrictions slot (see ¬); transi-
tions in blue correspond to a new occurrence of the DIP_ON_INCREASING_SEQUENCE
pattern, dashed transitions correspond to slack, and accepting states have a light-
brown background; states s , u , t′ , e′ , r′′ are accepting when sv mod 3 = 1,
states r , v , s′ , u′ , t′′ , e′′ are accepting when sv mod 3 = 2, states t , r′ ,
s′′ are accepting when sv mod 3 = 0. (bottom) All corresponding solutions for
sv− 1 ∈ {5, 6, 7}.
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NB_GORGE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint NB_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 1)/2c¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.992)

14

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the GORGE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.

Example (3, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.988 provides an example where the NB_GORGE

(3, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_gorge,['20141203']).

ctr_origin(nb_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(nb_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_gorge,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_gorge, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup((sv-1)/2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_gorge, []).

ctr_functional_dependency(nb_gorge, 1, [2]).

ctr_typical(nb_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(nb_gorge,nb_gorge(3,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(nb_gorge,[]).

ctr_eval(nb_gorge, [checker(nb_gorge_c1),
    checker(nb_gorge_c),
    automaton(nb_gorge_a1),
    automaton(nb_gorge_a),
    automaton_with_signature(nb_gorge_a1_s),
    automaton_with_signature(nb_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_gorge_c(VARS, Default, s, Default, 0, Default, Value).

nb_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        nb_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,1)),
        nb_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        nb_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
nb_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
nb_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        nb_gorge_c([Xj|Xs], Default, s, C, 0, R, Result).

nb_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_gorge_c1(VARS, Default, s, Default, Value).

nb_gorge_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_gorge_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_gorge_c1([Xj|Xs], Default, s, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        nb_gorge_c1([Xj|Xs], Default, r, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        nb_gorge_c1([Xj|Xs], Default, r, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_gorge_c1([Xj|Xs], Default, t, A1000, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_gorge_c1([Xj|Xs], Default, u, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_gorge_c1([Xj|Xs], Default, t, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_gorge_c1([Xj|Xs], Default, t, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_gorge_c1([Xj|Xs], Default, r, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=:=Xj, !,
        nb_gorge_c1([Xj|Xs], Default, u, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        nb_gorge_c1([Xj|Xs], Default, r, R, Result).
nb_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        nb_gorge_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(nb_gorge, nb_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_gorge, nb_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_gorge, nb_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_gorge, nb_gorge_ao1, pair_signature(2,signature)).

nb_gorge_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_gorge_a(Flag,Value,VARIABLES,Default).

nb_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, max(D, 1), R])),
        arc(r,LT,t,([max(D, 1), 0, R])),
        arc(r,EQ,u,([C, max(D, 1), R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,t,([max(C, max(D, 1)), 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, max(D, 1), R])),
        arc(u,GT,r,([C, max(D, 1), R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_gorge_ao(Flag,Value,VARIABLES,Default,Options).

nb_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, max(D, 1), R])),
        arc(r,LT,t,([max(D, 1), 0, R])),
        arc(r,EQ,u,([C, max(D, 1), R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,t,([max(C, max(D, 1)), 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, max(D, 1), R])),
        arc(u,GT,r,([C, max(D, 1), R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_gorge_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_gorge_a1(Flag,Value,VARIABLES,Default).

nb_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,t,([R + 1])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,GT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,GT,r,([R])),
        arc(u,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

nb_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,t,([R + 1])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,GT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,GT,r,([R])),
        arc(u,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_gorge_r(VALUE,Xs,SV):-
        nb_gorge_r(VALUE,Xs,SV,SV).

nb_gorge_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-1)/2).

ctr_glue_matrix(nb_gorge, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(s,u,cf+cb),cell(r,s,cf+cb),cell(r,r,1),cell(r,t,1),cell(r,u,cf+cb),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,cf+cb),cell(t,u,1),cell(u,s,cf+cb),cell(u,r,cf+cb),cell(u,t,1),cell(u,u,cf+cb)]).

ctr_glue_matrix1(nb_gorge, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,1),cell(r,t,0),cell(r,u,0),cell(t,s,0),cell(t,r,0),cell(t,t,0),cell(t,u,0),cell(u,s,0),cell(u,r,0),cell(u,t,0),cell(u,u,0)]).

ctr_specialisation(nb_gorge, nb_gorge_eq_0, kernel([source(s),sink(s),sink(r),sink(u)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[])),arc(s,2,r,(true->[])),arc(r,1,u,(true->[])),arc(r,2,r,(true->[])),arc(u,0,s,(true->[])),arc(u,1,u,(true->[])),arc(u,2,r,(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_1, kernel([source(s(1)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_2, kernel([source(s(1)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_3, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_4, kernel([source(s(1)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_5, kernel([source(s(1)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_up, kernel([source(s(2)),sink(s(2)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(4),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE),sink(uE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,tO,(true->[])),arc(rE,1,uE,(true->[])),arc(rE,2,rE,(true->[])),arc(tE,0,tE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,rE,(true->[])),arc(uE,0,sE,(true->[])),arc(uE,1,uE,(true->[])),arc(uE,2,rE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,tE,(true->[])),arc(rO,1,uO,(true->[])),arc(rO,2,rO,(true->[])),arc(tO,0,tO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,rO,(true->[])),arc(uO,0,sO,(true->[])),arc(uO,1,uO,(true->[])),arc(uO,2,rO,(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_is_odd, kernel([source(sE),sink(sO),sink(rO),sink(tO),sink(uO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,tO,(true->[])),arc(rE,1,uE,(true->[])),arc(rE,2,rE,(true->[])),arc(tE,0,tE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,rE,(true->[])),arc(uE,0,sE,(true->[])),arc(uE,1,uE,(true->[])),arc(uE,2,rE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,tE,(true->[])),arc(rO,1,uO,(true->[])),arc(rO,2,rO,(true->[])),arc(tO,0,tO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,rO,(true->[])),arc(uO,0,sO,(true->[])),arc(uO,1,uO,(true->[])),arc(uO,2,rO,(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_gt_0, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_lt_up, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_up_minus_1, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_gt_1, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_lt_up_minus_1, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_up_minus_2, kernel([source(s(1)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_gt_2, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_lt_up_minus_2, kernel([source(s(1)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_up_minus_3, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_up_minus_4, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(18),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_gt_4, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_lt_up_minus_4, kernel([source(s(1)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_eq_up_minus_5, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(20),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(22),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(23),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_gt_5, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_lt_up_minus_5, kernel([source(s(1)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(23),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(21),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(23),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(5)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(7)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(5),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(5),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(9)),sink(s(5)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(5),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(5),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(7),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(7),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(11)),sink(s(5)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(5),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(5),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(7),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(7),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(5)*s(9),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(9),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(13)),sink(s(5)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(5),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(5),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(7),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(7),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(5)*s(9),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(9),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(5)*s(11),(true->[])),arc(s(4)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(12),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(5)*s(12),0,s(5)*s(13),(true->[])),arc(s(5)*s(12),1,s(5)*s(11),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(5)*s(13),(true->[])),arc(s(4)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(13),0,s(5)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(5)),sink(s(9)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(7)),sink(s(9)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(5),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(5),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(5),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(5),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(7),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(7),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(11)),sink(s(9)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(5),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(5),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(7),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(7),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(9)*s(9),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(9),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(13)),sink(s(9)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(5),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(5),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(7),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(7),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(11),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(9)*s(9),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(9)*s(11),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(9),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(9)*s(11),(true->[])),arc(s(8)*s(12),2,s(9)*s(12),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(12),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(9)*s(12),0,s(9)*s(13),(true->[])),arc(s(9)*s(12),1,s(9)*s(11),(true->[])),arc(s(9)*s(12),2,s(9)*s(12),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(9)*s(13),(true->[])),arc(s(8)*s(13),2,s(9)*s(13),(true->[])),arc(s(9)*s(13),0,s(9)*s(13),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(5)),sink(s(13)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(13)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(7)),sink(s(13)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(5),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(5),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(9)),sink(s(13)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(5),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(5),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(7),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(7),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(11)),sink(s(13)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(5),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(5),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(7),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(7),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(13)*s(9),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(13)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(9),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(13)),sink(s(13)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(5),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(5),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(11),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(7),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(9)*s(11),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(7),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(11)*s(11),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(13)*s(9),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(11),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(9),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(13)*s(11),(true->[])),arc(s(12)*s(12),2,s(13)*s(12),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(12),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(13),(true->[])),arc(s(13)*s(12),1,s(13)*s(11),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(13)*s(13),(true->[])),arc(s(12)*s(13),2,s(13)*s(13),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(3)),sink(s(17)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(15)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(5)),sink(s(17)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(13)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(15)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(7)),sink(s(17)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(5),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(5),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(9)),sink(s(17)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(5),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(5),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(15)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(7),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(9),0,s(13)*s(9),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(7),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(16)*s(9),0,s(15)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(11)),sink(s(17)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(5),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(5),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(7),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(13)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(7),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(15)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(17)*s(9),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(14)*s(11),0,s(13)*s(11),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(9),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(16)*s(11),0,s(15)*s(11),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(13)),sink(s(17)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(11),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(5),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(9)*s(11),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(5),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(11)*s(11),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(7),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(11),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(7),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(15)*s(11),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(12),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(17)*s(9),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(13)*s(13),(true->[])),arc(s(14)*s(12),1,s(17)*s(11),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(12),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(9),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(13)*s(13),0,s(15)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(15)*s(13),(true->[])),arc(s(16)*s(12),1,s(17)*s(11),(true->[])),arc(s(16)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(12),(true->[])),arc(s(14)*s(13),0,s(13)*s(13),(true->[])),arc(s(14)*s(13),1,s(17)*s(13),(true->[])),arc(s(14)*s(13),2,s(16)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(16)*s(13),(true->[])),arc(s(17)*s(12),0,s(17)*s(13),(true->[])),arc(s(17)*s(12),1,s(17)*s(11),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[])),arc(s(16)*s(13),0,s(15)*s(13),(true->[])),arc(s(16)*s(13),1,s(17)*s(13),(true->[])),arc(s(16)*s(13),2,s(17)*s(13),(true->[])),arc(s(17)*s(13),0,s(17)*s(13),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(15)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(3),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(18)*s(3),0,s(17)*s(3),(true->[])),arc(s(18)*s(3),1,s(21)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(20)*s(3),0,s(19)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(5)),sink(s(21)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(13)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(15)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(19)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(5),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(18)*s(5),0,s(17)*s(5),(true->[])),arc(s(18)*s(5),1,s(21)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(20)*s(5),0,s(19)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(7)),sink(s(21)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(5),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(18)*s(7),0,s(17)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(5),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(20)*s(7),0,s(19)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(9)),sink(s(21)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(15)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(5),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(14)*s(9),0,s(13)*s(9),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(9),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(5),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(16)*s(9),0,s(15)*s(9),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(9),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(7),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(18)*s(9),0,s(17)*s(9),(true->[])),arc(s(18)*s(9),1,s(21)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(7),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(20)*s(9),0,s(19)*s(9),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(11)),sink(s(21)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(5),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(13)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(5),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(15)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(19)*s(9),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(7),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(14)*s(11),0,s(13)*s(11),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(11),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(9),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(7),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(16)*s(11),0,s(15)*s(11),(true->[])),arc(s(16)*s(11),1,s(19)*s(11),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(11),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(21)*s(9),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(10),(true->[])),arc(s(18)*s(11),0,s(17)*s(11),(true->[])),arc(s(18)*s(11),1,s(21)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(9),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[])),arc(s(20)*s(11),0,s(19)*s(11),(true->[])),arc(s(20)*s(11),1,s(21)*s(11),(true->[])),arc(s(20)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(13)),sink(s(21)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(11),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(9)*s(11),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(11)*s(11),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(5),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(11),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(5),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(15)*s(11),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(12),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(19)*s(9),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(7),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(13)*s(13),(true->[])),arc(s(14)*s(12),1,s(17)*s(11),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(12),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(9),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(7),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(13)*s(13),0,s(15)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(15)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(11),(true->[])),arc(s(16)*s(12),2,s(18)*s(12),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(12),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(21)*s(9),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(10),(true->[])),arc(s(14)*s(13),0,s(13)*s(13),(true->[])),arc(s(14)*s(13),1,s(17)*s(13),(true->[])),arc(s(14)*s(13),2,s(16)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(16)*s(13),(true->[])),arc(s(18)*s(12),0,s(17)*s(13),(true->[])),arc(s(18)*s(12),1,s(21)*s(11),(true->[])),arc(s(18)*s(12),2,s(20)*s(12),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(12),(true->[])),arc(s(21)*s(10),0,s(21)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(9),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[])),arc(s(16)*s(13),0,s(15)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(18)*s(13),(true->[])),arc(s(17)*s(13),0,s(19)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(18)*s(13),(true->[])),arc(s(20)*s(12),0,s(19)*s(13),(true->[])),arc(s(20)*s(12),1,s(21)*s(11),(true->[])),arc(s(20)*s(12),2,s(21)*s(12),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(12),(true->[])),arc(s(18)*s(13),0,s(17)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(19)*s(13),0,s(21)*s(13),(true->[])),arc(s(19)*s(13),1,s(21)*s(13),(true->[])),arc(s(19)*s(13),2,s(20)*s(13),(true->[])),arc(s(21)*s(12),0,s(21)*s(13),(true->[])),arc(s(21)*s(12),1,s(21)*s(11),(true->[])),arc(s(21)*s(12),2,s(21)*s(12),(true->[])),arc(s(20)*s(13),0,s(19)*s(13),(true->[])),arc(s(20)*s(13),1,s(21)*s(13),(true->[])),arc(s(20)*s(13),2,s(21)*s(13),(true->[])),arc(s(21)*s(13),0,s(21)*s(13),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(21)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(3)),sink(s(25)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(15)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(3),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(18)*s(3),0,s(17)*s(3),(true->[])),arc(s(18)*s(3),1,s(21)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(3),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(20)*s(3),0,s(19)*s(3),(true->[])),arc(s(20)*s(3),1,s(23)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(3),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(22)*s(3),0,s(21)*s(3),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(24)*s(3),0,s(23)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(5)),sink(s(25)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(13)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(15)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(19)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(5),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(23)*s(3),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(18)*s(5),0,s(17)*s(5),(true->[])),arc(s(18)*s(5),1,s(21)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(25)*s(3),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(20)*s(5),0,s(19)*s(5),(true->[])),arc(s(20)*s(5),1,s(23)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(5),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(3),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(22)*s(5),0,s(21)*s(5),(true->[])),arc(s(22)*s(5),1,s(25)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(3),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(24)*s(5),0,s(23)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_gorge, nb_gorge_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(7)),sink(s(25)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(23)*s(3),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(25)*s(3),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(23)*s(5),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(6),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(3),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(18)*s(7),0,s(17)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(7),(true->[])),arc(s(22)*s(6),0,s(21)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(5),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(3),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(20)*s(7),0,s(19)*s(7),(true->[])),arc(s(20)*s(7),1,s(23)*s(7),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(22)*s(7),(true->[])),arc(s(24)*s(6),0,s(23)*s(7),(true->[])),arc(s(24)*s(6),1,s(25)*s(5),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(22)*s(7),0,s(21)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(7),0,s(25)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(5),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(24)*s(7),0,s(23)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[]))],[],[],[])).
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ctr_specialisation(nb_gorge, nb_gorge_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(11)),sink(s(25)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(23)*s(3),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(25)*s(3),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(23)*s(5),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(6),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(3),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(13)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(21)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(5),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(3),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(15)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(19)*s(9),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(23)*s(7),(true->[])),arc(s(20)*s(8),2,s(22)*s(8),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(22)*s(8),(true->[])),arc(s(24)*s(6),0,s(23)*s(7),(true->[])),arc(s(24)*s(6),1,s(25)*s(5),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(14)*s(11),0,s(13)*s(11),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(11),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(9),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(22)*s(8),0,s(21)*s(9),(true->[])),arc(s(22)*s(8),1,s(25)*s(7),(true->[])),arc(s(22)*s(8),2,s(24)*s(8),(true->[])),arc(s(23)*s(7),0,s(25)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(24)*s(8),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(5),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(16)*s(11),0,s(15)*s(11),(true->[])),arc(s(16)*s(11),1,s(19)*s(11),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(11),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(23)*s(9),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(21)*s(9),0,s(23)*s(9),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(22)*s(10),(true->[])),arc(s(24)*s(8),0,s(23)*s(9),(true->[])),arc(s(24)*s(8),1,s(25)*s(7),(true->[])),arc(s(24)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(8),(true->[])),arc(s(18)*s(11),0,s(17)*s(11),(true->[])),arc(s(18)*s(11),1,s(21)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(11),(true->[])),arc(s(22)*s(10),0,s(21)*s(11),(true->[])),arc(s(22)*s(10),1,s(25)*s(9),(true->[])),arc(s(22)*s(10),2,s(24)*s(10),(true->[])),arc(s(23)*s(9),0,s(25)*s(9),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(24)*s(10),(true->[])),arc(s(25)*s(8),0,s(25)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(7),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[])),arc(s(20)*s(11),0,s(19)*s(11),(true->[])),arc(s(20)*s(11),1,s(23)*s(11),(true->[])),arc(s(20)*s(11),2,s(22)*s(11),(true->[])),arc(s(21)*s(11),0,s(23)*s(11),(true->[])),arc(s(21)*s(11),1,s(23)*s(11),(true->[])),arc(s(21)*s(11),2,s(22)*s(11),(true->[])),arc(s(24)*s(10),0,s(23)*s(11),(true->[])),arc(s(24)*s(10),1,s(25)*s(9),(true->[])),arc(s(24)*s(10),2,s(25)*s(10),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(10),(true->[])),arc(s(22)*s(11),0,s(21)*s(11),(true->[])),arc(s(22)*s(11),1,s(25)*s(11),(true->[])),arc(s(22)*s(11),2,s(24)*s(11),(true->[])),arc(s(23)*s(11),0,s(25)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(11),(true->[])),arc(s(23)*s(11),2,s(24)*s(11),(true->[])),arc(s(25)*s(10),0,s(25)*s(11),(true->[])),arc(s(25)*s(10),1,s(25)*s(9),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[])),arc(s(24)*s(11),0,s(23)*s(11),(true->[])),arc(s(24)*s(11),1,s(25)*s(11),(true->[])),arc(s(24)*s(11),2,s(25)*s(11),(true->[])),arc(s(25)*s(11),0,s(25)*s(11),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(25)*s(11),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.988: Illustrating the NB_GORGE constraint of the Example slot
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Automaton Figures 4.989 and 4.990 respectively depict the automaton associated with the constraint
NB_GORGE and its simplified form.

≤ s





C ← default
D ← 0
R← default



 > r

≤ t

= u

R + C

≤

>

>
{D ← max(D, 1)}

<{
C ← max(D, 1)
D ← 0

}

=
{D ← max(D, 1)}

=
{D ← max(D, 1)}

<{
C ← max(C,max(D, 1))
D ← 0

}

>


 C ←

default

D
←

0
R←

R
+
C




=
{D ← max(D, 1)}

>
{D
←

m
a
x
(D

, 1
)}

<
{D ← 0}

Figure 4.989: Automaton for the NB_GORGE constraint obtained by applying dec-
oration Table 3.37 to the seed transducer of the GORGE pattern where default is 0
(transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s{R← default} > r

≤ t

= u

R

≤

>

>

<
{R← R + 1}

=

=

<

>

=

>

<

Figure 4.990: Simplified automaton for the NB_GORGE constraint obtained by apply-
ing decoration Table 3.39 to the seed transducer of the GORGE pattern where default

is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−2 + 1 ≥ 0 are linear invariants.

s r t u

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

C
1

R −→
C +

←−
C

t
−→
C +

←−
C 1

L −→
C +

←−
C 1

L

u
−→
C +

←−
C

−→
C +

←−
C 1

R −→
C +

←−
C

Table 4.233: Concrete glue matrix, derived from the parametrised glue matrix 3.7,
for the NB_GORGE constraint defined as the composition of the GORGE pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.
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s r t u

s 0 0 0 0

r 0 1
C

0
R

0

t 0 0
L

0 0
L

u 0 0 0
R

0

Table 4.234: Concrete glue matrix, derived from the parametrised glue matrix 3.7,
for the simplified automaton of the NB_GORGE constraint defined as the composition
of the GORGE pattern , the feature ONE , and the aggregator sum ; cells of the glue
matrix are coloured with the colour of the constituent to which they are related.
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Specialisation

≤ s > r

= u

<,=

>

>

=

=

>
<

Figure 4.991: Automaton without registers for the NB_GORGE_EQ_0 constraint; it
describes all sequences containing no occurrence of the GORGE pattern on a sequence
of variables; it is derived from the automaton that counts the number of occurrences
of the GORGE pattern by removing the register R, the found transition from state r
to t that increments R, and the state t that becomes unreachable after removing transi-
tion r → t.

< t > r

≤ t′ > r′

>

<

>

<

= < >

> < > <

< > < > <

= > < > <

> < < > <

> < = > <

> < > < <

> < > < =

> < > < >

> < > > <

> > < > <

Figure 4.992: (left) Automaton without registers for the NB_GORGE_EQ_UP con-
straint; it describes all sequences containing the maximum number of occurrences of
the GORGE pattern on a sequence of sv variables, i.e. b sv−1

2 c of the Restrictions slot
(see ¬); transitions in blue correspond to a new occurrence of the GORGE pattern,
dashed transitions to slack, and accepting states have a light-brown background; state
t is accepting when sv mod 2 = 1, while states r and t′ are accepting when
sv mod 2 = 0. (right) All corresponding solutions for sv− 1 ∈ {4, 5}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≤ sE > rE ≤ tE = uO

= uE ≤ tO > rO ≤ sO

<,= > <,= =

= <,= > <,=

>

<=

>

> <

>

< =

>

><(A)

≤ sE > rE ≤ tE = uO

= uE ≤ tO > rO ≤ sO

<,= > <,= =

= <,= > <,=

>

<=

>

> <

>

< =

>

><(B)

Figure 4.993: Automata without registers for the (A) NB_GORGE_IS_EVEN and the
(B) NB_GORGE_IS_ODD constraints; they respectively achieve an even/odd number
of occurrences of the GORGE pattern on a sequence of n variables; transitions in blue
correspond to a new occurrence of the GORGE pattern.
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NB_INCREASING

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint NB_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, (`− 1) ∗ bsv/`c+ max(0, sv mod `− 1))¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)
` = min(sv, rv)

0

3

¬
11

VALUE ≤ 8

Ê

Ë Ì

Í

Î Ï

Ð

Ñ

Purpose

VALUE is the number of occurrences of the INCREASING pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.

Example (5, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.994 provides an example where the NB_INCREASING

(5, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_increasing,['20141203']).

ctr_origin(nb_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(nb_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_increasing,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_increasing, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),l=min(sv,rv)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(l-1)*(sv/l)+max(0,sv mod l-1)),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_increasing, []).

ctr_functional_dependency(nb_increasing, 1, [2]).

ctr_typical(nb_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(nb_increasing,nb_increasing(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(nb_increasing,[]).

ctr_eval(nb_increasing, [checker(nb_increasing_c1),
    checker(nb_increasing_c),
    automaton(nb_increasing_a1),
    automaton(nb_increasing_a),
    automaton_with_signature(nb_increasing_a1_s),
    automaton_with_signature(nb_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_increasing_c(VARS, Default, s, Default, 0, Default, Value).

nb_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
nb_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,1),
        nb_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result).

nb_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_increasing_c1(VARS, Default, s, Default, Value).

nb_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_increasing_c1([Xj|Xs], Default, s, R, Result).
nb_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(nb_increasing, nb_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing, nb_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing, nb_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing, nb_increasing_ao1, pair_signature(2,signature)).

nb_increasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_increasing_a(Flag,Value,VARIABLES,Default).

nb_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_increasing_ao(Flag,Value,VARIABLES,Default,Options).

nb_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_increasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_increasing_a1(Flag,Value,VARIABLES,Default).

nb_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

nb_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_increasing_r(VALUE,Xs,SV):-
        nb_increasing_r(VALUE,Xs,SV,SV).

nb_increasing_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(min(SV,RV)-1)*(SV/min(SV,RV))+max(0,SV mod min(SV,RV)-1)).

ctr_glue_matrix(nb_increasing, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(nb_increasing, [cell(s,s,0)]).

ctr_specialisation(nb_increasing, nb_increasing_eq_0, kernel([source(s),sink(s)],[arc(s,1,s,(true->[])),arc(s,2,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_1, kernel([source(a),sink(b)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,1,b,(true->[])),arc(b,2,b,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_5, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_is_even, kernel([source(sE),sink(sE)],[arc(sE,0,sO,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(sO,0,sE,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_is_odd, kernel([source(sE),sink(sO)],[arc(sE,0,sO,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(sO,0,sE,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_up, kernel([source(s(1)),sink(s(1))],[arc(s(1),0,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_lt_up, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_up_minus_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_gt_1, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_lt_up_minus_1, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_up_minus_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_gt_2, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_lt_up_minus_2, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_up_minus_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_gt_3, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_lt_up_minus_3, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_up_minus_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_gt_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_lt_up_minus_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_eq_up_minus_5, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_gt_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_lt_up_minus_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(2))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(3))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(4))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(5))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(1)*s(5),0,s(1)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(6))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(7))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(2)*s(1),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(1)*s(7),0,s(1)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(2)*s(7),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(7),0,s(2)*s(7),(true->[])),arc(s(2)*s(7),1,s(2)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(2))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(3))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(4))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(5))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(1)*s(5),0,s(1)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(6))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(7))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(3)*s(1),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(1)*s(7),0,s(1)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(2)*s(7),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[])),arc(s(2)*s(7),0,s(2)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(2))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(3))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(4))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(5))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(6))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(7))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(1)*s(7),0,s(1)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(2)*s(7),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(2)*s(7),0,s(2)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(4)*s(7),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(7),0,s(4)*s(7),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(2))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(4))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(6))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(7),0,s(1)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(2)*s(7),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(7),0,s(2)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(4)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(4)*s(7),0,s(4)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(2))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(3))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(4))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(4),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(5))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(4),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(5),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(5),0,s(6)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(6))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(4),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(5),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(5),0,s(6)*s(6),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(6),0,s(6)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(6)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(7))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(6)*s(1),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(2)*s(7),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(2)*s(7),0,s(2)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(4),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(4)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(5),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[])),arc(s(4)*s(7),0,s(4)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(5),0,s(6)*s(6),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(6)*s(6),0,s(6)*s(7),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(7),0,s(6)*s(7),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(6)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(2))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(3))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(4),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(5))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(4),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(5),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(5),0,s(6)*s(5),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(6))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(4),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(5),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(5),0,s(6)*s(6),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(6),0,s(6)*s(6),(true->[])),arc(s(6)*s(6),1,s(7)*s(6),(true->[])),arc(s(6)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing, nb_increasing_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(7))],[arc(s(1)*s(1),0,s(1)*s(2),(true->[])),arc(s(1)*s(1),1,s(2)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(2),(true->[])),arc(s(2)*s(1),1,s(3)*s(1),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(3),(true->[])),arc(s(2)*s(2),1,s(3)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(2),(true->[])),arc(s(3)*s(1),1,s(4)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(4),(true->[])),arc(s(2)*s(3),1,s(3)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(5),(true->[])),arc(s(2)*s(4),1,s(3)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(6)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(6),(true->[])),arc(s(2)*s(5),1,s(3)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(2)*s(7),(true->[])),arc(s(2)*s(6),1,s(3)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(3),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(7),0,s(2)*s(7),(true->[])),arc(s(2)*s(7),1,s(3)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(4),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(4)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(5),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(7),0,s(4)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(5),0,s(6)*s(6),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(6)*s(6),0,s(6)*s(7),(true->[])),arc(s(6)*s(6),1,s(7)*s(6),(true->[])),arc(s(6)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(6)*s(7),0,s(6)*s(7),(true->[])),arc(s(6)*s(7),1,s(7)*s(7),(true->[])),arc(s(6)*s(7),2,s(7)*s(7),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(7),0,s(7)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[]))],[],[],[])).


nb_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



NB_INCREASING 1993

> < = > > = < = < < = > > < =

1

increasing 1

1

increasing 2

1

increasing 3

1

increasing 4

5 (SUM)

1
feature values
(ONE)

increasing 5

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

4

3

5 5

2

1 1

3 3

4

6 6

3

1

3 3

Figure 4.994: Illustrating the NB_INCREASING constraint of the Example slot
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Automaton Figures 4.995 and 4.996 respectively depict the automaton associated with the constraint
NB_INCREASING and its simplified form.

R s





C ← default
D ← 0
R← default





R + C

≥
<{

D ← 0
R← R + max(D, 1)

}

Figure 4.995: Automaton for the NB_INCREASING constraint obtained by applying
decoration Table 3.37 to the seed transducer of the INCREASING pattern where default

is 0

R s

{R← default}

R

≥<
{R← R + 1}

Figure 4.996: Simplified automaton for the NB_INCREASING constraint obtained by
applying decoration Table 3.39 to the seed transducer of the INCREASING pattern
where default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 + 1 ≥ 0 are linear invariants.

s

s
−→
C +

←−
C

Table 4.235: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the NB_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature ONE , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.236: Concrete glue matrix, derived from the parametrised glue matrix 3.8, for
the simplified automaton of the NB_INCREASING constraint defined as the composition
of the INCREASING pattern , the feature ONE , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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Specialisation

≥ s >,=

Figure 4.997: Automaton without registers for the NB_INCREASING_EQ_0 constraint;
it describes all sequences containing no occurrence of the INCREASING pattern on
a sequence of variables; it is derived from the automaton that counts the number of
occurrences of the INCREASING pattern by removing the register R and the found
transition, i.e. the transition from state s to state s that increments R.

R sE R sO

>,=

<

>,=

<(A)

R sE R sO

>,=

<

>,=

<(B)

Figure 4.998: Automata without registers for the (A) NB_INCREASING_IS_EVEN and
the (B) NB_INCREASING_IS_ODD constraints; they respectively achieve an even/odd
number of occurrences of the INCREASING pattern on a sequence of n variables; tran-
sitions in blue correspond to a new occurrence of the INCREASING pattern.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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NB_INCREASING_SEQUENCE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint NB_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c¬
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1003)

13

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the INCREASING_SEQUENCE pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.

Example (3, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.999 provides an example where the NB_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_increasing_sequence,['20141203']).

ctr_origin(nb_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(nb_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_increasing_sequence, []).

ctr_functional_dependency(nb_increasing_sequence, 1, [2]).

ctr_typical(nb_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(nb_increasing_sequence,nb_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(nb_increasing_sequence,[]).

ctr_eval(nb_increasing_sequence, [checker(nb_increasing_sequence_c1),
    checker(nb_increasing_sequence_c),
    automaton(nb_increasing_sequence_a1),
    automaton(nb_increasing_sequence_a),
    automaton_with_signature(nb_increasing_sequence_a1_s),
    automaton_with_signature(nb_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

nb_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        nb_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
nb_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,1)),
        nb_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).

nb_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_increasing_sequence_c1(VARS, Default, s, Default, Value).

nb_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
nb_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).
nb_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).

ctr_automaton_signature(nb_increasing_sequence, nb_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing_sequence, nb_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing_sequence, nb_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing_sequence, nb_increasing_sequence_ao1, pair_signature(2,signature)).

nb_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_increasing_sequence_a(Flag,Value,VARIABLES,Default).

nb_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([max(D, 1), 0, R])),
        arc(t,GT,s,([Default, 0, R + C])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,t,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

nb_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([max(D, 1), 0, R])),
        arc(t,GT,s,([Default, 0, R + C])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,t,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

nb_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([R + 1])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

nb_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([R + 1])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_increasing_sequence_r(VALUE,Xs,SV):-
        nb_increasing_sequence_r(VALUE,Xs,SV,SV).

nb_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2.

ctr_glue_matrix(nb_increasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,1)]).

ctr_glue_matrix1(nb_increasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,0),cell(t,t,-1)]).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_0, kernel([source(s),sink(s)],[arc(s,1,s,(true->[])),arc(s,2,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_1, kernel([source(s(1)),sink(s(2)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_2, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_3, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_4, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_5, kernel([source(s(1)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_up, kernel([source(s),sink(s),sink(t),sink(t1)],[arc(s,0,t,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(t,0,t1,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,s,(true->[])),arc(s1,0,t1,(true->[])),arc(t1,2,s1,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_is_even, kernel([source(sE),sink(sE),sink(tE)],[arc(sE,0,tO,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(tO,0,tO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,sO,(true->[])),arc(sO,0,tE,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(tE,0,tE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_is_odd, kernel([source(sE),sink(sO),sink(tO)],[arc(sE,0,tO,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(tO,0,tO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,sO,(true->[])),arc(sO,0,tE,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(tE,0,tE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_lt_up, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_up_minus_1, kernel([source(s(2)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(3),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_lt_up_minus_1, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_up_minus_2, kernel([source(s(2)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(7),(true->[])),arc(s(10),2,s(7),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_gt_2, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_lt_up_minus_2, kernel([source(s(2)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(11),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_gt_3, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_lt_up_minus_3, kernel([source(s(2)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(16),0,s(19),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(18),(true->[])),arc(s(20),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_gt_4, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_lt_up_minus_4, kernel([source(s(2)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(23),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(19),(true->[])),arc(s(22),2,s(19),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(24),(true->[])),arc(s(23),2,s(22),(true->[])),arc(s(24),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_gt_5, kernel([source(s(1)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_lt_up_minus_5, kernel([source(s(2)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(21),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(23),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(6)),sink(s(5)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(10)),sink(s(5)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(12)),sink(s(5)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_0_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_1_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_2_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_3_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_4_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(10)),sink(s(9)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_5_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(12)),sink(s(9)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(5)*s(12),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(7)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(7)*s(12),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(6)*s(12),0,s(5)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(9)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(9)*s(11),0,s(9)*s(12),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[])),arc(s(8)*s(12),0,s(7)*s(12),(true->[])),arc(s(8)*s(12),1,s(9)*s(12),(true->[])),arc(s(8)*s(12),2,s(9)*s(12),(true->[])),arc(s(9)*s(12),0,s(9)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_0_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_1_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_2_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_3_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(12)*s(8),0,s(11)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_4_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(10)),sink(s(13)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(10)*s(10),0,s(9)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(12)*s(10),0,s(11)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_5_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(12)),sink(s(13)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(5)*s(12),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(7)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(7)*s(12),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(6)*s(12),0,s(5)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(9)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(9)*s(12),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(8)*s(12),0,s(7)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(11)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(11)*s(12),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(10)*s(12),0,s(9)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(13)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(13)*s(11),0,s(13)*s(12),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[])),arc(s(12)*s(12),0,s(11)*s(12),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(13)*s(12),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_0_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(2)),sink(s(17)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(14)*s(2),0,s(13)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(16)*s(2),0,s(15)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_1_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(14)*s(4),0,s(13)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(16)*s(4),0,s(15)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_2_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(6)),sink(s(17)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(6),0,s(13)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(16)*s(6),0,s(15)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_3_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(8)),sink(s(17)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(12)*s(8),0,s(11)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(14)*s(8),0,s(13)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(16)*s(8),0,s(15)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_4_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(10)),sink(s(17)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(10)*s(10),0,s(9)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(12)*s(10),0,s(11)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(10),0,s(13)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(16)*s(10),0,s(15)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_5_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(12)),sink(s(17)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(5)*s(12),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(7)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(7)*s(12),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(6)*s(12),0,s(5)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(9)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(9)*s(12),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(8)*s(12),0,s(7)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(11)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(11)*s(12),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(10)*s(12),0,s(9)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(13)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(14)*s(11),0,s(13)*s(12),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(11),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(12)*s(12),0,s(11)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(12),0,s(15)*s(12),(true->[])),arc(s(13)*s(12),1,s(15)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(15)*s(12),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(12),0,s(13)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(12),0,s(17)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(16)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(12),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(16)*s(12),0,s(15)*s(12),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_0_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(13)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(16)*s(2),0,s(15)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(2),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(18)*s(2),0,s(17)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(20)*s(2),0,s(19)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_1_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(4)),sink(s(21)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(4),0,s(13)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(4),0,s(15)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(18)*s(4),0,s(17)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(20)*s(4),0,s(19)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_2_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(6)),sink(s(21)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(14)*s(6),0,s(13)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(16)*s(6),0,s(15)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(6),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(18)*s(6),0,s(17)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(20)*s(6),0,s(19)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_3_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(8)),sink(s(21)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(12)*s(8),0,s(11)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(14)*s(8),0,s(13)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(8),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(16)*s(8),0,s(15)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(8),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(18)*s(8),0,s(17)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(20)*s(8),0,s(19)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_4_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(10)),sink(s(21)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(10)*s(10),0,s(9)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(12)*s(10),0,s(11)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(14)*s(10),0,s(13)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(18)*s(9),0,s(17)*s(10),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(16)*s(10),0,s(15)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(19)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(9),0,s(19)*s(10),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(18)*s(10),0,s(17)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(10),0,s(21)*s(10),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(20)*s(10),0,s(19)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_0_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(2)),sink(s(25)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(13)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(16)*s(2),0,s(15)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(2),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(18)*s(2),0,s(17)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(2),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(19)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(2),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(22)*s(2),0,s(21)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(24)*s(2),0,s(23)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_1_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(4)),sink(s(25)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(14)*s(4),0,s(13)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(16)*s(4),0,s(15)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(18)*s(4),0,s(17)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(21)*s(4),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(20)*s(4),0,s(19)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(4),(true->[])),arc(s(24)*s(3),0,s(23)*s(4),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(22)*s(4),0,s(21)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(4),0,s(25)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(4),0,s(23)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_2_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(6)),sink(s(25)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(14)*s(6),0,s(13)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(21)*s(4),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(15)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(6),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(23)*s(4),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(18)*s(6),0,s(17)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(6),(true->[])),arc(s(22)*s(5),0,s(21)*s(6),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(25)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(20)*s(6),0,s(19)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(23)*s(6),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(22)*s(6),(true->[])),arc(s(24)*s(5),0,s(23)*s(6),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(22)*s(6),0,s(21)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(6),0,s(25)*s(6),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(24)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(24)*s(6),0,s(23)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[]))],[],[],[])).
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ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_4_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(10)),sink(s(25)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(21)*s(4),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(23)*s(4),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(10)*s(10),0,s(9)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(22)*s(5),0,s(21)*s(6),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(25)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(12)*s(10),0,s(11)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(6),0,s(23)*s(6),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(22)*s(7),(true->[])),arc(s(24)*s(5),0,s(23)*s(6),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(14)*s(10),0,s(13)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(18)*s(9),0,s(17)*s(10),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(22)*s(7),0,s(21)*s(8),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(6),0,s(25)*s(6),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(24)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(16)*s(10),0,s(15)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(19)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(9),0,s(19)*s(10),(true->[])),arc(s(20)*s(9),1,s(22)*s(9),(true->[])),arc(s(20)*s(9),2,s(22)*s(9),(true->[])),arc(s(21)*s(8),0,s(23)*s(8),(true->[])),arc(s(21)*s(8),1,s(23)*s(8),(true->[])),arc(s(21)*s(8),2,s(22)*s(9),(true->[])),arc(s(24)*s(7),0,s(23)*s(8),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(18)*s(10),0,s(17)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(10),0,s(21)*s(10),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(10),(true->[])),arc(s(22)*s(9),0,s(21)*s(10),(true->[])),arc(s(22)*s(9),1,s(24)*s(9),(true->[])),arc(s(22)*s(9),2,s(24)*s(9),(true->[])),arc(s(23)*s(8),0,s(25)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(8),(true->[])),arc(s(23)*s(8),2,s(24)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(20)*s(10),0,s(19)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(23)*s(10),(true->[])),arc(s(21)*s(10),2,s(22)*s(10),(true->[])),arc(s(24)*s(9),0,s(23)*s(10),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(22)*s(10),0,s(21)*s(10),(true->[])),arc(s(22)*s(10),1,s(24)*s(10),(true->[])),arc(s(22)*s(10),2,s(24)*s(10),(true->[])),arc(s(23)*s(10),0,s(25)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(25)*s(10),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[])),arc(s(24)*s(10),0,s(23)*s(10),(true->[])),arc(s(24)*s(10),1,s(25)*s(10),(true->[])),arc(s(24)*s(10),2,s(25)*s(10),(true->[])),arc(s(25)*s(10),0,s(25)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_sequence, nb_increasing_sequence_between_5_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(12)),sink(s(25)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(5)*s(12),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(21)*s(4),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(7)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(7)*s(12),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(23)*s(4),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(6)*s(12),0,s(5)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(9)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(9)*s(12),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(22)*s(5),0,s(21)*s(6),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(25)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(8)*s(12),0,s(7)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(11)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(11)*s(12),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(6),0,s(23)*s(6),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(22)*s(7),(true->[])),arc(s(24)*s(5),0,s(23)*s(6),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(10)*s(12),0,s(9)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(13)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(14)*s(11),0,s(13)*s(12),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(11),(true->[])),arc(s(18)*s(9),0,s(17)*s(10),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(22)*s(7),0,s(21)*s(8),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(6),0,s(25)*s(6),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(24)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(12)*s(12),0,s(11)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(12),0,s(15)*s(12),(true->[])),arc(s(13)*s(12),1,s(15)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(15)*s(12),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(10),0,s(19)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(11),(true->[])),arc(s(20)*s(9),0,s(19)*s(10),(true->[])),arc(s(20)*s(9),1,s(22)*s(9),(true->[])),arc(s(20)*s(9),2,s(22)*s(9),(true->[])),arc(s(21)*s(8),0,s(23)*s(8),(true->[])),arc(s(21)*s(8),1,s(23)*s(8),(true->[])),arc(s(21)*s(8),2,s(22)*s(9),(true->[])),arc(s(24)*s(7),0,s(23)*s(8),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(14)*s(12),0,s(13)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(12),0,s(17)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(16)*s(12),(true->[])),arc(s(18)*s(11),0,s(17)*s(12),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(10),0,s(21)*s(10),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(11),(true->[])),arc(s(22)*s(9),0,s(21)*s(10),(true->[])),arc(s(22)*s(9),1,s(24)*s(9),(true->[])),arc(s(22)*s(9),2,s(24)*s(9),(true->[])),arc(s(23)*s(8),0,s(25)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(8),(true->[])),arc(s(23)*s(8),2,s(24)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(16)*s(12),0,s(15)*s(12),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(18)*s(12),(true->[])),arc(s(17)*s(12),0,s(19)*s(12),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(18)*s(12),(true->[])),arc(s(20)*s(11),0,s(19)*s(12),(true->[])),arc(s(20)*s(11),1,s(22)*s(11),(true->[])),arc(s(20)*s(11),2,s(22)*s(11),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(23)*s(10),(true->[])),arc(s(21)*s(10),2,s(22)*s(11),(true->[])),arc(s(24)*s(9),0,s(23)*s(10),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(18)*s(12),0,s(17)*s(12),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(12),(true->[])),arc(s(19)*s(12),0,s(21)*s(12),(true->[])),arc(s(19)*s(12),1,s(21)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(12),(true->[])),arc(s(22)*s(11),0,s(21)*s(12),(true->[])),arc(s(22)*s(11),1,s(24)*s(11),(true->[])),arc(s(22)*s(11),2,s(24)*s(11),(true->[])),arc(s(23)*s(10),0,s(25)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(24)*s(11),(true->[])),arc(s(25)*s(9),0,s(25)*s(10),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[])),arc(s(20)*s(12),0,s(19)*s(12),(true->[])),arc(s(20)*s(12),1,s(22)*s(12),(true->[])),arc(s(20)*s(12),2,s(22)*s(12),(true->[])),arc(s(21)*s(12),0,s(23)*s(12),(true->[])),arc(s(21)*s(12),1,s(23)*s(12),(true->[])),arc(s(21)*s(12),2,s(22)*s(12),(true->[])),arc(s(24)*s(11),0,s(23)*s(12),(true->[])),arc(s(24)*s(11),1,s(25)*s(11),(true->[])),arc(s(24)*s(11),2,s(25)*s(11),(true->[])),arc(s(25)*s(10),0,s(25)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(11),(true->[])),arc(s(22)*s(12),0,s(21)*s(12),(true->[])),arc(s(22)*s(12),1,s(24)*s(12),(true->[])),arc(s(22)*s(12),2,s(24)*s(12),(true->[])),arc(s(23)*s(12),0,s(25)*s(12),(true->[])),arc(s(23)*s(12),1,s(25)*s(12),(true->[])),arc(s(23)*s(12),2,s(24)*s(12),(true->[])),arc(s(25)*s(11),0,s(25)*s(12),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(25)*s(11),(true->[])),arc(s(24)*s(12),0,s(23)*s(12),(true->[])),arc(s(24)*s(12),1,s(25)*s(12),(true->[])),arc(s(24)*s(12),2,s(25)*s(12),(true->[])),arc(s(25)*s(12),0,s(25)*s(12),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(25)*s(12),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.999: Illustrating the NB_INCREASING_SEQUENCE constraint of the Example
slot
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Automaton Figures 4.1000 and 4.1001 respectively depict the automaton associated with the constraint
NB_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





≤ t
R

+
C

≥

<{
C ← max(D, 1)
D ← 0

}
>




C ← default
D ← 0
R← R + C





=
{D ← max(D, 1)}

<{
C ← max(C,max(D, 1))
D ← 0

}

Figure 4.1000: Automaton for the NB_INCREASING_SEQUENCE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0

≥ s

{R← default}

≤ t

R

≥

<
{R← R + 1}>

= <

Figure 4.1001: Simplified automaton for the NB_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.39 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−2 + 1 ≥ 0
are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C 1

M

Table 4.237: Concrete glue matrix, derived from the parametrised glue matrix 3.9,
for the NB_INCREASING_SEQUENCE constraint defined as the composition of the
INCREASING_SEQUENCE pattern , the feature ONE , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s 0 0

t 0 −1
M

Table 4.238: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the simplified automaton of the NB_INCREASING_SEQUENCE constraint defined as
the composition of the INCREASING_SEQUENCE pattern , the feature ONE , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.
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Specialisation

≥ s >,=

Figure 4.1002: Automaton without registers for the NB_INCREASING_SEQUEN-
CE_EQ_0 constraint; it describes all sequences containing no occurrence of the IN-
CREASING_SEQUENCE pattern on a sequence of variables; it is derived from the au-
tomaton that counts the number of occurrences of the INCREASING_SEQUENCE pattern
by removing the register R, the found transition from state s to t that increments R,
and the state t that becomes unreachable after removing transition s→ t.

> s < t

≥ s′ ≤ t′

<

>

<

>

>,= =<

< > < > <

< < > < > <

< = > < > <

< > < < > <

< > < = > <

< > < > < <

< > < > < =

< > < > < >

< > < > = <

< > < > > <

< > = < > <

< > > < > <

= < > < > <

> < > < > <

Figure 4.1003: (left) Automaton without registers for the NB_INCREASING_SEQUEN-
CE_EQ_UP constraint; it describes all sequences containing the maximum number of
occurrences of the INCREASING_SEQUENCE pattern on a sequence of sv variables,
i.e. b sv2 c of the Restrictions slot (see ¬); transitions in blue correspond to a new occur-
rence of the INCREASING_SEQUENCE pattern, dashed transitions to slack, and accept-
ing states have a light-brown background; state t is accepting when sv mod 2 = 0,
while states s and t′ are accepting when sv mod 2 = 1. (right) All corresponding
solutions for sv− 1 ∈ {5, 6}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≥ sE ≤ tO

≥ sO≤ tE
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>,=<,=

<,=
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(A)

≥ sE ≤ tO

≥ sO≤ tE
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>,=<,=
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>

<

>

(B)

Figure 4.1004: Automata without registers for the (A) NB_INCREASING_SEQUEN-
CE_IS_EVEN and the (B) NB_INCREASING_SEQUENCE_IS_ODD constraints; they re-
spectively achieve an even/odd number of occurrences of the INCREASING_SEQUENCE
pattern on a sequence of n variables; transitions in blue correspond to a new occurrence
of the INCREASING_SEQUENCE pattern.
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NB_INCREASING_TERRACE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint NB_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(`− 2)/2c ∗ bsv/`c+ max(0, b(sv mod `− 2)/2c))¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)
` = max(1, min(sv, 2 ∗ rv− 2)) 0

3

¬

(see also fig. 4.1009)

17

VALUE ≤ 5

Ê Ë Ì Í Î

Purpose

VALUE is the number of occurrences of the INCREASING_TERRACE pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.

Example (2, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.1005 provides an example where the NB_INCREASING_TERRACE

(2, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_increasing_terrace,['20141203']).

ctr_origin(nb_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(nb_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_increasing_terrace,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_increasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),l=max(1,min(sv,2*rv-2))],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(l-2)/2*(sv/l)+max(0,(sv mod l-2)/2)),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_increasing_terrace, []).

ctr_functional_dependency(nb_increasing_terrace, 1, [2]).

ctr_typical(nb_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(nb_increasing_terrace,nb_increasing_terrace(2,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(nb_increasing_terrace,[]).

ctr_eval(nb_increasing_terrace, [checker(nb_increasing_terrace_c1),
    checker(nb_increasing_terrace_c),
    automaton(nb_increasing_terrace_a1),
    automaton(nb_increasing_terrace_a),
    automaton_with_signature(nb_increasing_terrace_a1_s),
    automaton_with_signature(nb_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

nb_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
nb_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        nb_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
nb_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        nb_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
nb_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        nb_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
nb_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,1),
        nb_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
nb_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        nb_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

nb_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_increasing_terrace_c1(VARS, Default, s, Default, Value).

nb_increasing_terrace_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_increasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).
nb_increasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        nb_increasing_terrace_c1([Xj|Xs], Default, r, R, Result).
nb_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        nb_increasing_terrace_c1([Xj|Xs], Default, r, R, Result).
nb_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_increasing_terrace_c1([Xj|Xs], Default, t, R, Result).
nb_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        nb_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).
nb_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_increasing_terrace_c1([Xj|Xs], Default, t, R, Result).
nb_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_increasing_terrace_c1([Xj|Xs], Default, r, A1000, Result).
nb_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(nb_increasing_terrace, nb_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing_terrace, nb_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing_terrace, nb_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_increasing_terrace, nb_increasing_terrace_ao1, pair_signature(2,signature)).

nb_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_increasing_terrace_a(Flag,Value,VARIABLES,Default).

nb_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,r,([C, 0, R + max(D, 1)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

nb_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,r,([C, 0, R + max(D, 1)])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

nb_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R + 1])),
        arc(t,GT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

nb_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R + 1])),
        arc(t,GT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_increasing_terrace_r(VALUE,Xs,SV):-
        nb_increasing_terrace_r(VALUE,Xs,SV,SV).

nb_increasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(max(1,min(SV,2*RV-2))-2)/2*(SV/max(1,min(SV,2*RV-2)))+max(0,(SV mod max(1,min(SV,2*RV-2))-2)/2)).

ctr_glue_matrix(nb_increasing_terrace, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,1),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,1)]).

ctr_glue_matrix1(nb_increasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,1),cell(t,s,0),cell(t,r,1),cell(t,t,1)]).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_0, kernel([source(s),sink(s),sink(r),sink(t)],[arc(s,0,r,(true->[])),arc(s,1,s,(true->[])),arc(s,2,s,(true->[])),arc(r,0,r,(true->[])),arc(r,1,t,(true->[])),arc(r,2,s,(true->[])),arc(t,1,t,(true->[])),arc(t,2,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_1, kernel([source(s(1)),sink(s(4)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_2, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_3, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_4, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_5, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(13),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(16),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1),sink(r1),sink(s2)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(r,0,r1,(true->[])),arc(r,1,t,(true->[])),arc(r,2,s2,(true->[])),arc(t,0,r,(true->[])),arc(t,1,t1,(true->[])),arc(s1,0,r1,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,s2,(true->[])),arc(r1,1,t1,(true->[])),arc(t1,0,r1,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_up_minus_1, kernel([source(s0),sink(r3),sink(t2),sink(r2),sink(s3),sink(t1),sink(e4)],[arc(s0,0,r0,(true->[])),arc(s0,1,s1,(true->[])),arc(s0,2,s1,(true->[])),arc(r0,0,r1,(true->[])),arc(r0,1,t0,(true->[])),arc(r0,2,s2,(true->[])),arc(t0,0,r0,(true->[])),arc(t0,1,t1,(true->[])),arc(t0,2,s3,(true->[])),arc(s1,0,r1,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,s2,(true->[])),arc(r1,0,r2,(true->[])),arc(r1,1,t1,(true->[])),arc(r1,2,s3,(true->[])),arc(t1,0,r1,(true->[])),arc(t1,1,t2,(true->[])),arc(t1,2,e4,(true->[])),arc(s2,0,r2,(true->[])),arc(s2,1,s3,(true->[])),arc(s2,2,s3,(true->[])),arc(r2,0,r3,(true->[])),arc(r2,1,t2,(true->[])),arc(r2,2,e4,(true->[])),arc(t2,0,r2,(true->[])),arc(t2,1,t3,(true->[])),arc(s3,0,r3,(true->[])),arc(s3,1,e4,(true->[])),arc(s3,2,e4,(true->[])),arc(r3,1,t3,(true->[])),arc(t3,0,r3,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,sE,(true->[])),arc(tE,0,rO,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,sE,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,sO,(true->[])),arc(tO,0,rE,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_is_odd, kernel([source(sE),sink(sO),sink(rO),sink(tO)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,sE,(true->[])),arc(tE,0,rO,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,sE,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,sO,(true->[])),arc(tO,0,rE,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_gt_0, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_lt_up, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_gt_1, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_lt_up_minus_1, kernel([source(s(1)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_up_minus_2, kernel([source(s(1)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(12),0,s(18),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(17),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(15),0,s(12),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(11),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(14),(true->[])),arc(s(17),2,s(14),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(16),(true->[])),arc(s(18),2,s(14),(true->[])),arc(s(19),1,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_gt_2, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_lt_up_minus_2, kernel([source(s(1)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(17),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_up_minus_3, kernel([source(s(1)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(18),0,s(24),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(23),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(23),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(21),0,s(18),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(20),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(17),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(20),(true->[])),arc(s(23),2,s(20),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(22),(true->[])),arc(s(24),2,s(20),(true->[])),arc(s(25),1,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_gt_3, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_lt_up_minus_3, kernel([source(s(1)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(17),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(26),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(26),(true->[])),arc(s(25),2,s(26),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_up_minus_4, kernel([source(s(1)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(17),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(25),(true->[])),arc(s(21),2,s(25),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(27),(true->[])),arc(s(22),2,s(29),(true->[])),arc(s(23),0,s(31),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(29),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(29),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(27),0,s(24),(true->[])),arc(s(27),1,s(28),(true->[])),arc(s(27),2,s(26),(true->[])),arc(s(28),0,s(30),(true->[])),arc(s(28),1,s(23),(true->[])),arc(s(29),0,s(31),(true->[])),arc(s(29),1,s(26),(true->[])),arc(s(29),2,s(26),(true->[])),arc(s(30),0,s(31),(true->[])),arc(s(30),1,s(28),(true->[])),arc(s(30),2,s(26),(true->[])),arc(s(31),1,s(23),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_gt_4, kernel([source(s(1)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(13),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_lt_up_minus_4, kernel([source(s(1)),sink(s(31)),sink(s(32))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(17),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(27),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(29),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(26),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(32),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(29),(true->[])),arc(s(31),1,s(32),(true->[])),arc(s(31),2,s(32),(true->[])),arc(s(32),0,s(32),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(32),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_eq_up_minus_5, kernel([source(s(1)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(17),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(27),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(31),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(31),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(26),(true->[])),arc(s(28),1,s(33),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(37),(true->[])),arc(s(30),0,s(36),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(36),(true->[])),arc(s(31),1,s(35),(true->[])),arc(s(31),2,s(35),(true->[])),arc(s(33),0,s(30),(true->[])),arc(s(33),1,s(34),(true->[])),arc(s(33),2,s(32),(true->[])),arc(s(34),0,s(36),(true->[])),arc(s(34),1,s(29),(true->[])),arc(s(35),0,s(37),(true->[])),arc(s(35),1,s(32),(true->[])),arc(s(35),2,s(32),(true->[])),arc(s(36),0,s(37),(true->[])),arc(s(36),1,s(34),(true->[])),arc(s(36),2,s(32),(true->[])),arc(s(37),1,s(29),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_gt_5, kernel([source(s(1)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(13),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(16),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(16),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_lt_up_minus_5, kernel([source(s(1)),sink(s(37)),sink(s(38))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(17),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(27),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(29),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(26),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(33),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(29),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(35),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(36),(true->[])),arc(s(33),0,s(35),(true->[])),arc(s(33),1,s(36),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(32),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(38),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(38),(true->[])),arc(s(36),1,s(38),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(35),(true->[])),arc(s(37),1,s(38),(true->[])),arc(s(37),2,s(38),(true->[])),arc(s(38),0,s(38),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(38),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(8)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(1),(true->[])),arc(s(7)*s(4),0,s(5)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(7)),sink(s(8)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(4),(true->[])),arc(s(4)*s(7),0,s(2)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(4),(true->[])),arc(s(7)*s(7),0,s(5)*s(7),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(10)),sink(s(8)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(4),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(4),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(10),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(9),(true->[])),arc(s(8)*s(8),2,s(8)*s(7),(true->[])),arc(s(4)*s(10),0,s(2)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(8)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(9),0,s(8)*s(10),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(7),(true->[])),arc(s(7)*s(10),0,s(5)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(13)),sink(s(8)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(4),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(4),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(9),(true->[])),arc(s(8)*s(8),2,s(8)*s(7),(true->[])),arc(s(4)*s(12),0,s(2)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(9),0,s(8)*s(11),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(7),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(13),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(8)*s(12),(true->[])),arc(s(8)*s(11),2,s(8)*s(10),(true->[])),arc(s(4)*s(13),0,s(2)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(12),0,s(8)*s(13),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(10),(true->[])),arc(s(7)*s(13),0,s(5)*s(13),(true->[])),arc(s(7)*s(13),1,s(8)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(16)),sink(s(8)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(4),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(4),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(9),(true->[])),arc(s(8)*s(8),2,s(8)*s(7),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(9),0,s(8)*s(11),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(7),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(8)*s(12),(true->[])),arc(s(8)*s(11),2,s(8)*s(10),(true->[])),arc(s(4)*s(15),0,s(2)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(8)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(12),0,s(8)*s(14),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(10),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(16),(true->[])),arc(s(7)*s(15),1,s(8)*s(15),(true->[])),arc(s(7)*s(15),2,s(8)*s(13),(true->[])),arc(s(8)*s(13),0,s(8)*s(14),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(14),0,s(8)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(15),(true->[])),arc(s(8)*s(14),2,s(8)*s(13),(true->[])),arc(s(4)*s(16),0,s(2)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(8)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(8)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(8)*s(15),0,s(8)*s(16),(true->[])),arc(s(8)*s(15),1,s(8)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(13),(true->[])),arc(s(7)*s(16),0,s(5)*s(16),(true->[])),arc(s(7)*s(16),1,s(8)*s(16),(true->[])),arc(s(7)*s(16),2,s(8)*s(16),(true->[])),arc(s(8)*s(16),0,s(8)*s(16),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(19)),sink(s(8)*s(19))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(6),(true->[])),arc(s(8)*s(5),2,s(8)*s(4),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(4),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(9),(true->[])),arc(s(8)*s(8),2,s(8)*s(7),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(9),0,s(8)*s(11),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(7),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(8)*s(12),(true->[])),arc(s(8)*s(11),2,s(8)*s(10),(true->[])),arc(s(4)*s(15),0,s(2)*s(17),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(8)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(12),0,s(8)*s(14),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(10),(true->[])),arc(s(2)*s(17),0,s(5)*s(17),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(17),(true->[])),arc(s(7)*s(15),1,s(8)*s(15),(true->[])),arc(s(7)*s(15),2,s(8)*s(13),(true->[])),arc(s(8)*s(13),0,s(8)*s(14),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(14),0,s(8)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(15),(true->[])),arc(s(8)*s(14),2,s(8)*s(13),(true->[])),arc(s(4)*s(18),0,s(2)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(8)*s(16),(true->[])),arc(s(5)*s(17),0,s(8)*s(17),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(17),(true->[])),arc(s(6)*s(16),1,s(8)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(8)*s(15),0,s(8)*s(17),(true->[])),arc(s(8)*s(15),1,s(8)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(13),(true->[])),arc(s(2)*s(19),0,s(5)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(6)*s(19),(true->[])),arc(s(7)*s(18),0,s(5)*s(19),(true->[])),arc(s(7)*s(18),1,s(8)*s(18),(true->[])),arc(s(7)*s(18),2,s(8)*s(16),(true->[])),arc(s(8)*s(16),0,s(8)*s(17),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(16),(true->[])),arc(s(8)*s(17),0,s(8)*s(17),(true->[])),arc(s(8)*s(17),1,s(8)*s(18),(true->[])),arc(s(8)*s(17),2,s(8)*s(16),(true->[])),arc(s(4)*s(19),0,s(2)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(8)*s(19),(true->[])),arc(s(5)*s(19),0,s(8)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(8)*s(19),(true->[])),arc(s(6)*s(19),1,s(8)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(8)*s(18),0,s(8)*s(19),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(8)*s(16),(true->[])),arc(s(7)*s(19),0,s(5)*s(19),(true->[])),arc(s(7)*s(19),1,s(8)*s(19),(true->[])),arc(s(7)*s(19),2,s(8)*s(19),(true->[])),arc(s(8)*s(19),0,s(8)*s(19),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(8)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(1),(true->[])),arc(s(7)*s(4),0,s(5)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(4),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(10)*s(4),0,s(8)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(1),(true->[])),arc(s(13)*s(4),0,s(11)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(7)),sink(s(14)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(9)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(1),(true->[])),arc(s(7)*s(7),0,s(5)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(7),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(5),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(10)*s(7),0,s(8)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(6),0,s(14)*s(7),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(4),(true->[])),arc(s(13)*s(7),0,s(11)*s(7),(true->[])),arc(s(13)*s(7),1,s(14)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(10)),sink(s(14)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(1),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(5),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(4)*s(10),0,s(2)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(9)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(7),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(4),(true->[])),arc(s(7)*s(10),0,s(5)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(10),(true->[])),arc(s(13)*s(9),1,s(14)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(9),(true->[])),arc(s(14)*s(8),2,s(14)*s(7),(true->[])),arc(s(10)*s(10),0,s(8)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(7),(true->[])),arc(s(13)*s(10),0,s(11)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(13)),sink(s(14)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(5),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(4)*s(12),0,s(2)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(7),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(4),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(14)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(9),(true->[])),arc(s(14)*s(8),2,s(14)*s(7),(true->[])),arc(s(4)*s(13),0,s(2)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(9)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(11),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(13),0,s(5)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(13),0,s(11)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(13),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(11),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(11),0,s(14)*s(11),(true->[])),arc(s(14)*s(11),1,s(14)*s(12),(true->[])),arc(s(14)*s(11),2,s(14)*s(10),(true->[])),arc(s(10)*s(13),0,s(8)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(14)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(13),0,s(14)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(14)*s(12),0,s(14)*s(13),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(10),(true->[])),arc(s(13)*s(13),0,s(11)*s(13),(true->[])),arc(s(13)*s(13),1,s(14)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(13),(true->[])),arc(s(14)*s(13),0,s(14)*s(13),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(16)),sink(s(14)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(5),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(7),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(4),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(14)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(9),(true->[])),arc(s(14)*s(8),2,s(14)*s(7),(true->[])),arc(s(4)*s(15),0,s(2)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(14),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(11),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(7),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(14),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(11),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(11),0,s(14)*s(11),(true->[])),arc(s(14)*s(11),1,s(14)*s(12),(true->[])),arc(s(14)*s(11),2,s(14)*s(10),(true->[])),arc(s(4)*s(16),0,s(2)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(9)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(8)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(13),(true->[])),arc(s(14)*s(12),0,s(14)*s(14),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(10),(true->[])),arc(s(7)*s(16),0,s(5)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(8)*s(16),0,s(11)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(13)*s(15),0,s(11)*s(16),(true->[])),arc(s(13)*s(15),1,s(14)*s(15),(true->[])),arc(s(13)*s(15),2,s(14)*s(13),(true->[])),arc(s(14)*s(13),0,s(14)*s(14),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(13),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(15),(true->[])),arc(s(14)*s(14),2,s(14)*s(13),(true->[])),arc(s(10)*s(16),0,s(8)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(14)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(14)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(14)*s(15),0,s(14)*s(16),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(13),(true->[])),arc(s(13)*s(16),0,s(11)*s(16),(true->[])),arc(s(13)*s(16),1,s(14)*s(16),(true->[])),arc(s(13)*s(16),2,s(14)*s(16),(true->[])),arc(s(14)*s(16),0,s(14)*s(16),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(13)*s(19)),sink(s(14)*s(19))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(14)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(5),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(6),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(7),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(4),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(14)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(9),(true->[])),arc(s(14)*s(8),2,s(14)*s(7),(true->[])),arc(s(4)*s(15),0,s(2)*s(17),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(14),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(11),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(7),(true->[])),arc(s(2)*s(17),0,s(5)*s(17),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(17),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(14),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(11),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(11),0,s(14)*s(11),(true->[])),arc(s(14)*s(11),1,s(14)*s(12),(true->[])),arc(s(14)*s(11),2,s(14)*s(10),(true->[])),arc(s(4)*s(18),0,s(2)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(9)*s(16),(true->[])),arc(s(5)*s(17),0,s(8)*s(17),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(17),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(8)*s(17),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(13),(true->[])),arc(s(14)*s(12),0,s(14)*s(14),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(10),(true->[])),arc(s(2)*s(19),0,s(5)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(6)*s(19),(true->[])),arc(s(7)*s(18),0,s(5)*s(19),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(17),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(8)*s(17),0,s(11)*s(17),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(12)*s(16),(true->[])),arc(s(13)*s(15),0,s(11)*s(17),(true->[])),arc(s(13)*s(15),1,s(14)*s(15),(true->[])),arc(s(13)*s(15),2,s(14)*s(13),(true->[])),arc(s(14)*s(13),0,s(14)*s(14),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(13),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(15),(true->[])),arc(s(14)*s(14),2,s(14)*s(13),(true->[])),arc(s(4)*s(19),0,s(2)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(9)*s(19),(true->[])),arc(s(5)*s(19),0,s(8)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(9)*s(19),(true->[])),arc(s(6)*s(19),0,s(8)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(9)*s(19),(true->[])),arc(s(10)*s(18),0,s(8)*s(19),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(14)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(17),(true->[])),arc(s(12)*s(16),1,s(14)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(17),0,s(14)*s(17),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(14)*s(16),(true->[])),arc(s(14)*s(15),0,s(14)*s(17),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(13),(true->[])),arc(s(7)*s(19),0,s(5)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(12)*s(19),(true->[])),arc(s(9)*s(19),0,s(11)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(12)*s(19),(true->[])),arc(s(8)*s(19),0,s(11)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(12)*s(19),(true->[])),arc(s(13)*s(18),0,s(11)*s(19),(true->[])),arc(s(13)*s(18),1,s(14)*s(18),(true->[])),arc(s(13)*s(18),2,s(14)*s(16),(true->[])),arc(s(14)*s(16),0,s(14)*s(17),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(16),(true->[])),arc(s(14)*s(17),0,s(14)*s(17),(true->[])),arc(s(14)*s(17),1,s(14)*s(18),(true->[])),arc(s(14)*s(17),2,s(14)*s(16),(true->[])),arc(s(10)*s(19),0,s(8)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(14)*s(19),(true->[])),arc(s(12)*s(19),0,s(14)*s(19),(true->[])),arc(s(12)*s(19),1,s(14)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(19),(true->[])),arc(s(11)*s(19),0,s(14)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(19),(true->[])),arc(s(14)*s(18),0,s(14)*s(19),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(16),(true->[])),arc(s(13)*s(19),0,s(11)*s(19),(true->[])),arc(s(13)*s(19),1,s(14)*s(19),(true->[])),arc(s(13)*s(19),2,s(14)*s(19),(true->[])),arc(s(14)*s(19),0,s(14)*s(19),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(7)*s(4),0,s(5)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(8)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(1),(true->[])),arc(s(13)*s(4),0,s(11)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(4),0,s(17)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(4),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(16)*s(4),0,s(14)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(1),(true->[])),arc(s(19)*s(4),0,s(17)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(7)),sink(s(20)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(9)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(1),(true->[])),arc(s(7)*s(7),0,s(5)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(10)*s(7),0,s(8)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(1),(true->[])),arc(s(13)*s(7),0,s(11)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(7),0,s(17)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(7),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(5),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(4),(true->[])),arc(s(16)*s(7),0,s(14)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(20)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(6),0,s(20)*s(7),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(4),(true->[])),arc(s(19)*s(7),0,s(17)*s(7),(true->[])),arc(s(19)*s(7),1,s(20)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(7),0,s(20)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(10)),sink(s(20)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(1),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(10),0,s(2)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(9)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(1),(true->[])),arc(s(7)*s(10),0,s(5)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(5),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(4),(true->[])),arc(s(10)*s(10),0,s(8)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(7),(true->[])),arc(s(20)*s(6),0,s(20)*s(8),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(4),(true->[])),arc(s(13)*s(10),0,s(11)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(17)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(10),(true->[])),arc(s(19)*s(9),1,s(20)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(7),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(9),(true->[])),arc(s(20)*s(8),2,s(20)*s(7),(true->[])),arc(s(16)*s(10),0,s(14)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(9),0,s(20)*s(10),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(7),(true->[])),arc(s(19)*s(10),0,s(17)*s(10),(true->[])),arc(s(19)*s(10),1,s(20)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(13)),sink(s(20)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(1),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(5),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(4),(true->[])),arc(s(4)*s(13),0,s(2)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(9)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(7),(true->[])),arc(s(20)*s(6),0,s(20)*s(8),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(4),(true->[])),arc(s(7)*s(13),0,s(5)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(13),0,s(11)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(20)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(7),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(9),(true->[])),arc(s(20)*s(8),2,s(20)*s(7),(true->[])),arc(s(10)*s(13),0,s(8)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(13),0,s(14)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(10),(true->[])),arc(s(20)*s(9),0,s(20)*s(11),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(7),(true->[])),arc(s(13)*s(13),0,s(11)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(13),0,s(17)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(13),(true->[])),arc(s(19)*s(12),1,s(20)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(11),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(11),0,s(20)*s(11),(true->[])),arc(s(20)*s(11),1,s(20)*s(12),(true->[])),arc(s(20)*s(11),2,s(20)*s(10),(true->[])),arc(s(16)*s(13),0,s(14)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(20)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(17)*s(13),0,s(20)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(13),(true->[])),arc(s(20)*s(12),0,s(20)*s(13),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(10),(true->[])),arc(s(19)*s(13),0,s(17)*s(13),(true->[])),arc(s(19)*s(13),1,s(20)*s(13),(true->[])),arc(s(19)*s(13),2,s(20)*s(13),(true->[])),arc(s(20)*s(13),0,s(20)*s(13),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(16)),sink(s(20)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(5),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(4),(true->[])),arc(s(4)*s(15),0,s(2)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(14),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(7),(true->[])),arc(s(20)*s(6),0,s(20)*s(8),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(4),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(14),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(20)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(7),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(9),(true->[])),arc(s(20)*s(8),2,s(20)*s(7),(true->[])),arc(s(4)*s(16),0,s(2)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(9)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(8)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(14),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(10),(true->[])),arc(s(20)*s(9),0,s(20)*s(11),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(7),(true->[])),arc(s(7)*s(16),0,s(5)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(8)*s(16),0,s(11)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(13)*s(15),0,s(11)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(14),(true->[])),arc(s(19)*s(12),1,s(20)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(11),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(11),0,s(20)*s(11),(true->[])),arc(s(20)*s(11),1,s(20)*s(12),(true->[])),arc(s(20)*s(11),2,s(20)*s(10),(true->[])),arc(s(10)*s(16),0,s(8)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(15)*s(16),(true->[])),arc(s(16)*s(15),0,s(14)*s(16),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(20)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(13),(true->[])),arc(s(20)*s(12),0,s(20)*s(14),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(10),(true->[])),arc(s(13)*s(16),0,s(11)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(14)*s(16),0,s(17)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(19)*s(15),0,s(17)*s(16),(true->[])),arc(s(19)*s(15),1,s(20)*s(15),(true->[])),arc(s(19)*s(15),2,s(20)*s(13),(true->[])),arc(s(20)*s(13),0,s(20)*s(14),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(13),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(15),(true->[])),arc(s(20)*s(14),2,s(20)*s(13),(true->[])),arc(s(16)*s(16),0,s(14)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(20)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(16),(true->[])),arc(s(18)*s(16),1,s(20)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(16),(true->[])),arc(s(17)*s(16),0,s(20)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(16),(true->[])),arc(s(20)*s(15),0,s(20)*s(16),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(20)*s(13),(true->[])),arc(s(19)*s(16),0,s(17)*s(16),(true->[])),arc(s(19)*s(16),1,s(20)*s(16),(true->[])),arc(s(19)*s(16),2,s(20)*s(16),(true->[])),arc(s(20)*s(16),0,s(20)*s(16),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(19)*s(19)),sink(s(20)*s(19))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(20)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(5),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(6),(true->[])),arc(s(20)*s(5),2,s(20)*s(4),(true->[])),arc(s(4)*s(15),0,s(2)*s(17),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(14),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(7),(true->[])),arc(s(20)*s(6),0,s(20)*s(8),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(4),(true->[])),arc(s(2)*s(17),0,s(5)*s(17),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(17),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(14),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(20)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(7),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(9),(true->[])),arc(s(20)*s(8),2,s(20)*s(7),(true->[])),arc(s(4)*s(18),0,s(2)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(9)*s(16),(true->[])),arc(s(5)*s(17),0,s(8)*s(17),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(17),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(8)*s(17),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(14),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(10),(true->[])),arc(s(20)*s(9),0,s(20)*s(11),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(7),(true->[])),arc(s(2)*s(19),0,s(5)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(6)*s(19),(true->[])),arc(s(7)*s(18),0,s(5)*s(19),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(17),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(8)*s(17),0,s(11)*s(17),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(12)*s(16),(true->[])),arc(s(13)*s(15),0,s(11)*s(17),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(14),(true->[])),arc(s(19)*s(12),1,s(20)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(11),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(11),0,s(20)*s(11),(true->[])),arc(s(20)*s(11),1,s(20)*s(12),(true->[])),arc(s(20)*s(11),2,s(20)*s(10),(true->[])),arc(s(4)*s(19),0,s(2)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(9)*s(19),(true->[])),arc(s(5)*s(19),0,s(8)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(9)*s(19),(true->[])),arc(s(6)*s(19),0,s(8)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(9)*s(19),(true->[])),arc(s(10)*s(18),0,s(8)*s(19),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(17),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(11)*s(17),0,s(14)*s(17),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(15)*s(16),(true->[])),arc(s(16)*s(15),0,s(14)*s(17),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(20)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(13),(true->[])),arc(s(20)*s(12),0,s(20)*s(14),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(10),(true->[])),arc(s(7)*s(19),0,s(5)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(12)*s(19),(true->[])),arc(s(9)*s(19),0,s(11)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(12)*s(19),(true->[])),arc(s(8)*s(19),0,s(11)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(12)*s(19),(true->[])),arc(s(13)*s(18),0,s(11)*s(19),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(17),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(14)*s(17),0,s(17)*s(17),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(18)*s(16),(true->[])),arc(s(19)*s(15),0,s(17)*s(17),(true->[])),arc(s(19)*s(15),1,s(20)*s(15),(true->[])),arc(s(19)*s(15),2,s(20)*s(13),(true->[])),arc(s(20)*s(13),0,s(20)*s(14),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(13),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(15),(true->[])),arc(s(20)*s(14),2,s(20)*s(13),(true->[])),arc(s(10)*s(19),0,s(8)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(15)*s(19),(true->[])),arc(s(12)*s(19),0,s(14)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(15)*s(19),(true->[])),arc(s(11)*s(19),0,s(14)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(15)*s(19),(true->[])),arc(s(16)*s(18),0,s(14)*s(19),(true->[])),arc(s(16)*s(18),1,s(19)*s(18),(true->[])),arc(s(16)*s(18),2,s(20)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(17),(true->[])),arc(s(18)*s(16),1,s(20)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(16),(true->[])),arc(s(17)*s(17),0,s(20)*s(17),(true->[])),arc(s(17)*s(17),1,s(19)*s(18),(true->[])),arc(s(17)*s(17),2,s(20)*s(16),(true->[])),arc(s(20)*s(15),0,s(20)*s(17),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(20)*s(13),(true->[])),arc(s(13)*s(19),0,s(11)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(18)*s(19),(true->[])),arc(s(15)*s(19),0,s(17)*s(19),(true->[])),arc(s(15)*s(19),1,s(18)*s(19),(true->[])),arc(s(15)*s(19),2,s(18)*s(19),(true->[])),arc(s(14)*s(19),0,s(17)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(18)*s(19),(true->[])),arc(s(19)*s(18),0,s(17)*s(19),(true->[])),arc(s(19)*s(18),1,s(20)*s(18),(true->[])),arc(s(19)*s(18),2,s(20)*s(16),(true->[])),arc(s(20)*s(16),0,s(20)*s(17),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(16),(true->[])),arc(s(20)*s(17),0,s(20)*s(17),(true->[])),arc(s(20)*s(17),1,s(20)*s(18),(true->[])),arc(s(20)*s(17),2,s(20)*s(16),(true->[])),arc(s(16)*s(19),0,s(14)*s(19),(true->[])),arc(s(16)*s(19),1,s(19)*s(19),(true->[])),arc(s(16)*s(19),2,s(20)*s(19),(true->[])),arc(s(18)*s(19),0,s(20)*s(19),(true->[])),arc(s(18)*s(19),1,s(20)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(19),(true->[])),arc(s(17)*s(19),0,s(20)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(19),(true->[])),arc(s(20)*s(18),0,s(20)*s(19),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(20)*s(16),(true->[])),arc(s(19)*s(19),0,s(17)*s(19),(true->[])),arc(s(19)*s(19),1,s(20)*s(19),(true->[])),arc(s(19)*s(19),2,s(20)*s(19),(true->[])),arc(s(20)*s(19),0,s(20)*s(19),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(20)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(4)),sink(s(26)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(7)*s(4),0,s(5)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(8)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(11)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(4),0,s(17)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(16)*s(4),0,s(14)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(1),(true->[])),arc(s(19)*s(4),0,s(17)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(4),0,s(23)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(4),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(1),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(1),(true->[])),arc(s(22)*s(4),0,s(20)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(4),0,s(26)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(26)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(4),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(1),(true->[])),arc(s(25)*s(4),0,s(23)*s(4),(true->[])),arc(s(25)*s(4),1,s(26)*s(4),(true->[])),arc(s(25)*s(4),2,s(26)*s(4),(true->[])),arc(s(26)*s(4),0,s(26)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(7)),sink(s(26)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(9)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(7)*s(7),0,s(5)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(10)*s(7),0,s(8)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(1),(true->[])),arc(s(13)*s(7),0,s(11)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(7),0,s(17)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(1),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(1),(true->[])),arc(s(16)*s(7),0,s(14)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(7),0,s(20)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(5),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(1),(true->[])),arc(s(19)*s(7),0,s(17)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(7),0,s(23)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(7),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(26)*s(4),(true->[])),arc(s(26)*s(4),0,s(26)*s(5),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[])),arc(s(26)*s(5),0,s(26)*s(5),(true->[])),arc(s(26)*s(5),1,s(26)*s(6),(true->[])),arc(s(26)*s(5),2,s(26)*s(4),(true->[])),arc(s(22)*s(7),0,s(20)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(26)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(26)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(7),0,s(26)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(26)*s(7),(true->[])),arc(s(26)*s(6),0,s(26)*s(7),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(4),(true->[])),arc(s(25)*s(7),0,s(23)*s(7),(true->[])),arc(s(25)*s(7),1,s(26)*s(7),(true->[])),arc(s(25)*s(7),2,s(26)*s(7),(true->[])),arc(s(26)*s(7),0,s(26)*s(7),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(10)),sink(s(26)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(10),0,s(2)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(9)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(1),(true->[])),arc(s(7)*s(10),0,s(5)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(1),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(1),(true->[])),arc(s(10)*s(10),0,s(8)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(5),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(1),(true->[])),arc(s(13)*s(10),0,s(11)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(17)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(26)*s(4),(true->[])),arc(s(26)*s(4),0,s(26)*s(5),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[])),arc(s(26)*s(5),0,s(26)*s(5),(true->[])),arc(s(26)*s(5),1,s(26)*s(6),(true->[])),arc(s(26)*s(5),2,s(26)*s(4),(true->[])),arc(s(16)*s(10),0,s(14)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(26)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(26)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(7),(true->[])),arc(s(26)*s(6),0,s(26)*s(8),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(4),(true->[])),arc(s(19)*s(10),0,s(17)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(10),0,s(23)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(10),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(26)*s(7),(true->[])),arc(s(26)*s(7),0,s(26)*s(8),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(7),(true->[])),arc(s(26)*s(8),0,s(26)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(9),(true->[])),arc(s(26)*s(8),2,s(26)*s(7),(true->[])),arc(s(22)*s(10),0,s(20)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(26)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(10),(true->[])),arc(s(24)*s(10),1,s(26)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(10),(true->[])),arc(s(23)*s(10),0,s(26)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(26)*s(10),(true->[])),arc(s(26)*s(9),0,s(26)*s(10),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(26)*s(7),(true->[])),arc(s(25)*s(10),0,s(23)*s(10),(true->[])),arc(s(25)*s(10),1,s(26)*s(10),(true->[])),arc(s(25)*s(10),2,s(26)*s(10),(true->[])),arc(s(26)*s(10),0,s(26)*s(10),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(13)),sink(s(26)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(1),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(1),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(1),(true->[])),arc(s(4)*s(13),0,s(2)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(9)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(5),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(1),(true->[])),arc(s(7)*s(13),0,s(5)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(13),0,s(11)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(26)*s(4),(true->[])),arc(s(26)*s(4),0,s(26)*s(5),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[])),arc(s(26)*s(5),0,s(26)*s(5),(true->[])),arc(s(26)*s(5),1,s(26)*s(6),(true->[])),arc(s(26)*s(5),2,s(26)*s(4),(true->[])),arc(s(10)*s(13),0,s(8)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(13),0,s(14)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(11),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(26)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(26)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(7),(true->[])),arc(s(26)*s(6),0,s(26)*s(8),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(4),(true->[])),arc(s(13)*s(13),0,s(11)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(13),0,s(17)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(11),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(26)*s(7),(true->[])),arc(s(26)*s(7),0,s(26)*s(8),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(7),(true->[])),arc(s(26)*s(8),0,s(26)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(9),(true->[])),arc(s(26)*s(8),2,s(26)*s(7),(true->[])),arc(s(16)*s(13),0,s(14)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(17)*s(13),0,s(20)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(21)*s(13),(true->[])),arc(s(22)*s(12),0,s(20)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(26)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(26)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(10),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(10),(true->[])),arc(s(26)*s(9),0,s(26)*s(11),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(26)*s(7),(true->[])),arc(s(19)*s(13),0,s(17)*s(13),(true->[])),arc(s(19)*s(13),1,s(22)*s(13),(true->[])),arc(s(19)*s(13),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(13),0,s(23)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(24)*s(13),(true->[])),arc(s(25)*s(12),0,s(23)*s(13),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(26)*s(10),(true->[])),arc(s(26)*s(10),0,s(26)*s(11),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(10),(true->[])),arc(s(26)*s(11),0,s(26)*s(11),(true->[])),arc(s(26)*s(11),1,s(26)*s(12),(true->[])),arc(s(26)*s(11),2,s(26)*s(10),(true->[])),arc(s(22)*s(13),0,s(20)*s(13),(true->[])),arc(s(22)*s(13),1,s(25)*s(13),(true->[])),arc(s(22)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(13),(true->[])),arc(s(24)*s(13),1,s(26)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(13),(true->[])),arc(s(23)*s(13),0,s(26)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(26)*s(13),(true->[])),arc(s(26)*s(12),0,s(26)*s(13),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(26)*s(10),(true->[])),arc(s(25)*s(13),0,s(23)*s(13),(true->[])),arc(s(25)*s(13),1,s(26)*s(13),(true->[])),arc(s(25)*s(13),2,s(26)*s(13),(true->[])),arc(s(26)*s(13),0,s(26)*s(13),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(26)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(25)*s(16)),sink(s(26)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(26)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(1),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(1),(true->[])),arc(s(4)*s(15),0,s(2)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(14),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(26)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(5),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(1),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(14),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(26)*s(4),(true->[])),arc(s(26)*s(4),0,s(26)*s(5),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[])),arc(s(26)*s(5),0,s(26)*s(5),(true->[])),arc(s(26)*s(5),1,s(26)*s(6),(true->[])),arc(s(26)*s(5),2,s(26)*s(4),(true->[])),arc(s(4)*s(16),0,s(2)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(9)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(8)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(14),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(11),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(26)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(26)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(7),(true->[])),arc(s(26)*s(6),0,s(26)*s(8),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(4),(true->[])),arc(s(7)*s(16),0,s(5)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(8)*s(16),0,s(11)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(13)*s(15),0,s(11)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(14),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(11),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(26)*s(7),(true->[])),arc(s(26)*s(7),0,s(26)*s(8),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(7),(true->[])),arc(s(26)*s(8),0,s(26)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(9),(true->[])),arc(s(26)*s(8),2,s(26)*s(7),(true->[])),arc(s(10)*s(16),0,s(8)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(15)*s(16),(true->[])),arc(s(16)*s(15),0,s(14)*s(16),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(21)*s(13),(true->[])),arc(s(22)*s(12),0,s(20)*s(14),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(26)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(26)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(10),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(10),(true->[])),arc(s(26)*s(9),0,s(26)*s(11),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(26)*s(7),(true->[])),arc(s(13)*s(16),0,s(11)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(14)*s(16),0,s(17)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(19)*s(15),0,s(17)*s(16),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(14),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(14),0,s(23)*s(14),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(24)*s(13),(true->[])),arc(s(25)*s(12),0,s(23)*s(14),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(26)*s(10),(true->[])),arc(s(26)*s(10),0,s(26)*s(11),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(10),(true->[])),arc(s(26)*s(11),0,s(26)*s(11),(true->[])),arc(s(26)*s(11),1,s(26)*s(12),(true->[])),arc(s(26)*s(11),2,s(26)*s(10),(true->[])),arc(s(16)*s(16),0,s(14)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(21)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(21)*s(16),(true->[])),arc(s(17)*s(16),0,s(20)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(21)*s(16),(true->[])),arc(s(22)*s(15),0,s(20)*s(16),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(26)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(14),(true->[])),arc(s(24)*s(13),1,s(26)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(13),(true->[])),arc(s(23)*s(14),0,s(26)*s(14),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(26)*s(13),(true->[])),arc(s(26)*s(12),0,s(26)*s(14),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(26)*s(10),(true->[])),arc(s(19)*s(16),0,s(17)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(23)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(24)*s(16),(true->[])),arc(s(20)*s(16),0,s(23)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(24)*s(16),(true->[])),arc(s(25)*s(15),0,s(23)*s(16),(true->[])),arc(s(25)*s(15),1,s(26)*s(15),(true->[])),arc(s(25)*s(15),2,s(26)*s(13),(true->[])),arc(s(26)*s(13),0,s(26)*s(14),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(26)*s(13),(true->[])),arc(s(26)*s(14),0,s(26)*s(14),(true->[])),arc(s(26)*s(14),1,s(26)*s(15),(true->[])),arc(s(26)*s(14),2,s(26)*s(13),(true->[])),arc(s(22)*s(16),0,s(20)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(26)*s(16),(true->[])),arc(s(24)*s(16),0,s(26)*s(16),(true->[])),arc(s(24)*s(16),1,s(26)*s(16),(true->[])),arc(s(24)*s(16),2,s(26)*s(16),(true->[])),arc(s(23)*s(16),0,s(26)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(26)*s(16),(true->[])),arc(s(26)*s(15),0,s(26)*s(16),(true->[])),arc(s(26)*s(15),1,s(26)*s(15),(true->[])),arc(s(26)*s(15),2,s(26)*s(13),(true->[])),arc(s(25)*s(16),0,s(23)*s(16),(true->[])),arc(s(25)*s(16),1,s(26)*s(16),(true->[])),arc(s(25)*s(16),2,s(26)*s(16),(true->[])),arc(s(26)*s(16),0,s(26)*s(16),(true->[])),arc(s(26)*s(16),1,s(26)*s(16),(true->[])),arc(s(26)*s(16),2,s(26)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(31)*s(4)),sink(s(32)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(7)*s(4),0,s(5)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(8)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(11)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(4),0,s(17)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(16)*s(4),0,s(14)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(4),0,s(17)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(4),0,s(23)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(20)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(4),0,s(26)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(32)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(1),(true->[])),arc(s(25)*s(4),0,s(23)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(4),0,s(29)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(4),(true->[])),arc(s(31)*s(3),1,s(32)*s(3),(true->[])),arc(s(31)*s(3),2,s(32)*s(1),(true->[])),arc(s(32)*s(1),0,s(32)*s(2),(true->[])),arc(s(32)*s(1),1,s(32)*s(1),(true->[])),arc(s(32)*s(1),2,s(32)*s(1),(true->[])),arc(s(32)*s(2),0,s(32)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(3),(true->[])),arc(s(32)*s(2),2,s(32)*s(1),(true->[])),arc(s(28)*s(4),0,s(26)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(32)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(32)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(4),0,s(32)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(32)*s(4),(true->[])),arc(s(32)*s(3),0,s(32)*s(4),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(1),(true->[])),arc(s(31)*s(4),0,s(29)*s(4),(true->[])),arc(s(31)*s(4),1,s(32)*s(4),(true->[])),arc(s(31)*s(4),2,s(32)*s(4),(true->[])),arc(s(32)*s(4),0,s(32)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(31)*s(7)),sink(s(32)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(9)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(7)*s(7),0,s(5)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(10)*s(7),0,s(8)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(13)*s(7),0,s(11)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(7),0,s(17)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(16)*s(7),0,s(14)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(7),0,s(20)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(5),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(32)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(1),(true->[])),arc(s(19)*s(7),0,s(17)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(7),0,s(23)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(5),(true->[])),arc(s(31)*s(3),1,s(32)*s(3),(true->[])),arc(s(31)*s(3),2,s(32)*s(1),(true->[])),arc(s(32)*s(1),0,s(32)*s(2),(true->[])),arc(s(32)*s(1),1,s(32)*s(1),(true->[])),arc(s(32)*s(1),2,s(32)*s(1),(true->[])),arc(s(32)*s(2),0,s(32)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(3),(true->[])),arc(s(32)*s(2),2,s(32)*s(1),(true->[])),arc(s(22)*s(7),0,s(20)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(7),0,s(26)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(26)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(32)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(4),(true->[])),arc(s(32)*s(3),0,s(32)*s(5),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(1),(true->[])),arc(s(25)*s(7),0,s(23)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(26)*s(7),0,s(29)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(30)*s(7),(true->[])),arc(s(31)*s(6),0,s(29)*s(7),(true->[])),arc(s(31)*s(6),1,s(32)*s(6),(true->[])),arc(s(31)*s(6),2,s(32)*s(4),(true->[])),arc(s(32)*s(4),0,s(32)*s(5),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(4),(true->[])),arc(s(32)*s(5),0,s(32)*s(5),(true->[])),arc(s(32)*s(5),1,s(32)*s(6),(true->[])),arc(s(32)*s(5),2,s(32)*s(4),(true->[])),arc(s(28)*s(7),0,s(26)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(32)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(7),(true->[])),arc(s(30)*s(7),1,s(32)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(7),(true->[])),arc(s(29)*s(7),0,s(32)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(32)*s(7),(true->[])),arc(s(32)*s(6),0,s(32)*s(7),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(32)*s(4),(true->[])),arc(s(31)*s(7),0,s(29)*s(7),(true->[])),arc(s(31)*s(7),1,s(32)*s(7),(true->[])),arc(s(31)*s(7),2,s(32)*s(7),(true->[])),arc(s(32)*s(7),0,s(32)*s(7),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(32)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(31)*s(10)),sink(s(32)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(10),0,s(2)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(9)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(7)*s(10),0,s(5)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(10)*s(10),0,s(8)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(5),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(32)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(1),(true->[])),arc(s(13)*s(10),0,s(11)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(17)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(5),(true->[])),arc(s(31)*s(3),1,s(32)*s(3),(true->[])),arc(s(31)*s(3),2,s(32)*s(1),(true->[])),arc(s(32)*s(1),0,s(32)*s(2),(true->[])),arc(s(32)*s(1),1,s(32)*s(1),(true->[])),arc(s(32)*s(1),2,s(32)*s(1),(true->[])),arc(s(32)*s(2),0,s(32)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(3),(true->[])),arc(s(32)*s(2),2,s(32)*s(1),(true->[])),arc(s(16)*s(10),0,s(14)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(26)*s(8),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(32)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(4),(true->[])),arc(s(32)*s(3),0,s(32)*s(5),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(1),(true->[])),arc(s(19)*s(10),0,s(17)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(10),0,s(23)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(10),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(31)*s(6),0,s(29)*s(8),(true->[])),arc(s(31)*s(6),1,s(32)*s(6),(true->[])),arc(s(31)*s(6),2,s(32)*s(4),(true->[])),arc(s(32)*s(4),0,s(32)*s(5),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(4),(true->[])),arc(s(32)*s(5),0,s(32)*s(5),(true->[])),arc(s(32)*s(5),1,s(32)*s(6),(true->[])),arc(s(32)*s(5),2,s(32)*s(4),(true->[])),arc(s(22)*s(10),0,s(20)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(23)*s(10),0,s(26)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(27)*s(10),(true->[])),arc(s(28)*s(9),0,s(26)*s(10),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(32)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(32)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(7),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(7),(true->[])),arc(s(32)*s(6),0,s(32)*s(8),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(32)*s(4),(true->[])),arc(s(25)*s(10),0,s(23)*s(10),(true->[])),arc(s(25)*s(10),1,s(28)*s(10),(true->[])),arc(s(25)*s(10),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(26)*s(10),0,s(29)*s(10),(true->[])),arc(s(26)*s(10),1,s(28)*s(10),(true->[])),arc(s(26)*s(10),2,s(30)*s(10),(true->[])),arc(s(31)*s(9),0,s(29)*s(10),(true->[])),arc(s(31)*s(9),1,s(32)*s(9),(true->[])),arc(s(31)*s(9),2,s(32)*s(7),(true->[])),arc(s(32)*s(7),0,s(32)*s(8),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(32)*s(7),(true->[])),arc(s(32)*s(8),0,s(32)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(9),(true->[])),arc(s(32)*s(8),2,s(32)*s(7),(true->[])),arc(s(28)*s(10),0,s(26)*s(10),(true->[])),arc(s(28)*s(10),1,s(31)*s(10),(true->[])),arc(s(28)*s(10),2,s(32)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(10),(true->[])),arc(s(30)*s(10),1,s(32)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(10),(true->[])),arc(s(29)*s(10),0,s(32)*s(10),(true->[])),arc(s(29)*s(10),1,s(31)*s(10),(true->[])),arc(s(29)*s(10),2,s(32)*s(10),(true->[])),arc(s(32)*s(9),0,s(32)*s(10),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(32)*s(7),(true->[])),arc(s(31)*s(10),0,s(29)*s(10),(true->[])),arc(s(31)*s(10),1,s(32)*s(10),(true->[])),arc(s(31)*s(10),2,s(32)*s(10),(true->[])),arc(s(32)*s(10),0,s(32)*s(10),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(32)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(31)*s(19)),sink(s(32)*s(19))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(4)*s(15),0,s(2)*s(17),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(14),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(5),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(32)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(1),(true->[])),arc(s(2)*s(17),0,s(5)*s(17),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(17),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(14),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(5),(true->[])),arc(s(31)*s(3),1,s(32)*s(3),(true->[])),arc(s(31)*s(3),2,s(32)*s(1),(true->[])),arc(s(32)*s(1),0,s(32)*s(2),(true->[])),arc(s(32)*s(1),1,s(32)*s(1),(true->[])),arc(s(32)*s(1),2,s(32)*s(1),(true->[])),arc(s(32)*s(2),0,s(32)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(3),(true->[])),arc(s(32)*s(2),2,s(32)*s(1),(true->[])),arc(s(4)*s(18),0,s(2)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(9)*s(16),(true->[])),arc(s(5)*s(17),0,s(8)*s(17),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(17),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(8)*s(17),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(14),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(11),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(26)*s(8),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(32)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(4),(true->[])),arc(s(32)*s(3),0,s(32)*s(5),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(1),(true->[])),arc(s(2)*s(19),0,s(5)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(6)*s(19),(true->[])),arc(s(7)*s(18),0,s(5)*s(19),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(17),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(8)*s(17),0,s(11)*s(17),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(12)*s(16),(true->[])),arc(s(13)*s(15),0,s(11)*s(17),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(14),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(11),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(31)*s(6),0,s(29)*s(8),(true->[])),arc(s(31)*s(6),1,s(32)*s(6),(true->[])),arc(s(31)*s(6),2,s(32)*s(4),(true->[])),arc(s(32)*s(4),0,s(32)*s(5),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(4),(true->[])),arc(s(32)*s(5),0,s(32)*s(5),(true->[])),arc(s(32)*s(5),1,s(32)*s(6),(true->[])),arc(s(32)*s(5),2,s(32)*s(4),(true->[])),arc(s(4)*s(19),0,s(2)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(9)*s(19),(true->[])),arc(s(5)*s(19),0,s(8)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(9)*s(19),(true->[])),arc(s(6)*s(19),0,s(8)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(9)*s(19),(true->[])),arc(s(10)*s(18),0,s(8)*s(19),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(17),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(11)*s(17),0,s(14)*s(17),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(15)*s(16),(true->[])),arc(s(16)*s(15),0,s(14)*s(17),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(21)*s(13),(true->[])),arc(s(22)*s(12),0,s(20)*s(14),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(10),(true->[])),arc(s(28)*s(9),0,s(26)*s(11),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(32)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(32)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(7),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(7),(true->[])),arc(s(32)*s(6),0,s(32)*s(8),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(32)*s(4),(true->[])),arc(s(7)*s(19),0,s(5)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(12)*s(19),(true->[])),arc(s(9)*s(19),0,s(11)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(12)*s(19),(true->[])),arc(s(8)*s(19),0,s(11)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(12)*s(19),(true->[])),arc(s(13)*s(18),0,s(11)*s(19),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(17),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(14)*s(17),0,s(17)*s(17),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(18)*s(16),(true->[])),arc(s(19)*s(15),0,s(17)*s(17),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(14),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(14),0,s(23)*s(14),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(24)*s(13),(true->[])),arc(s(25)*s(12),0,s(23)*s(14),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(11),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(26)*s(11),0,s(29)*s(11),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(30)*s(10),(true->[])),arc(s(31)*s(9),0,s(29)*s(11),(true->[])),arc(s(31)*s(9),1,s(32)*s(9),(true->[])),arc(s(31)*s(9),2,s(32)*s(7),(true->[])),arc(s(32)*s(7),0,s(32)*s(8),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(32)*s(7),(true->[])),arc(s(32)*s(8),0,s(32)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(9),(true->[])),arc(s(32)*s(8),2,s(32)*s(7),(true->[])),arc(s(10)*s(19),0,s(8)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(15)*s(19),(true->[])),arc(s(12)*s(19),0,s(14)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(15)*s(19),(true->[])),arc(s(11)*s(19),0,s(14)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(15)*s(19),(true->[])),arc(s(16)*s(18),0,s(14)*s(19),(true->[])),arc(s(16)*s(18),1,s(19)*s(18),(true->[])),arc(s(16)*s(18),2,s(21)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(17),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(21)*s(16),(true->[])),arc(s(17)*s(17),0,s(20)*s(17),(true->[])),arc(s(17)*s(17),1,s(19)*s(18),(true->[])),arc(s(17)*s(17),2,s(21)*s(16),(true->[])),arc(s(22)*s(15),0,s(20)*s(17),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(27)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(14),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(13),(true->[])),arc(s(23)*s(14),0,s(26)*s(14),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(27)*s(13),(true->[])),arc(s(28)*s(12),0,s(26)*s(14),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(32)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(11),(true->[])),arc(s(30)*s(10),1,s(32)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(10),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(10),(true->[])),arc(s(32)*s(9),0,s(32)*s(11),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(32)*s(7),(true->[])),arc(s(13)*s(19),0,s(11)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(18)*s(19),(true->[])),arc(s(15)*s(19),0,s(17)*s(19),(true->[])),arc(s(15)*s(19),1,s(18)*s(19),(true->[])),arc(s(15)*s(19),2,s(18)*s(19),(true->[])),arc(s(14)*s(19),0,s(17)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(18)*s(19),(true->[])),arc(s(19)*s(18),0,s(17)*s(19),(true->[])),arc(s(19)*s(18),1,s(22)*s(18),(true->[])),arc(s(19)*s(18),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(23)*s(17),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(24)*s(16),(true->[])),arc(s(20)*s(17),0,s(23)*s(17),(true->[])),arc(s(20)*s(17),1,s(22)*s(18),(true->[])),arc(s(20)*s(17),2,s(24)*s(16),(true->[])),arc(s(25)*s(15),0,s(23)*s(17),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(30)*s(13),(true->[])),arc(s(27)*s(13),0,s(29)*s(14),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(30)*s(13),(true->[])),arc(s(26)*s(14),0,s(29)*s(14),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(30)*s(13),(true->[])),arc(s(31)*s(12),0,s(29)*s(14),(true->[])),arc(s(31)*s(12),1,s(32)*s(12),(true->[])),arc(s(31)*s(12),2,s(32)*s(10),(true->[])),arc(s(32)*s(10),0,s(32)*s(11),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(32)*s(10),(true->[])),arc(s(32)*s(11),0,s(32)*s(11),(true->[])),arc(s(32)*s(11),1,s(32)*s(12),(true->[])),arc(s(32)*s(11),2,s(32)*s(10),(true->[])),arc(s(16)*s(19),0,s(14)*s(19),(true->[])),arc(s(16)*s(19),1,s(19)*s(19),(true->[])),arc(s(16)*s(19),2,s(21)*s(19),(true->[])),arc(s(18)*s(19),0,s(20)*s(19),(true->[])),arc(s(18)*s(19),1,s(21)*s(19),(true->[])),arc(s(18)*s(19),2,s(21)*s(19),(true->[])),arc(s(17)*s(19),0,s(20)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(21)*s(19),(true->[])),arc(s(22)*s(18),0,s(20)*s(19),(true->[])),arc(s(22)*s(18),1,s(25)*s(18),(true->[])),arc(s(22)*s(18),2,s(27)*s(16),(true->[])),arc(s(24)*s(16),0,s(26)*s(17),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(16),(true->[])),arc(s(23)*s(17),0,s(26)*s(17),(true->[])),arc(s(23)*s(17),1,s(25)*s(18),(true->[])),arc(s(23)*s(17),2,s(27)*s(16),(true->[])),arc(s(28)*s(15),0,s(26)*s(17),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(32)*s(13),(true->[])),arc(s(30)*s(13),0,s(32)*s(14),(true->[])),arc(s(30)*s(13),1,s(32)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(13),(true->[])),arc(s(29)*s(14),0,s(32)*s(14),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(32)*s(13),(true->[])),arc(s(32)*s(12),0,s(32)*s(14),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(32)*s(10),(true->[])),arc(s(19)*s(19),0,s(17)*s(19),(true->[])),arc(s(19)*s(19),1,s(22)*s(19),(true->[])),arc(s(19)*s(19),2,s(24)*s(19),(true->[])),arc(s(21)*s(19),0,s(23)*s(19),(true->[])),arc(s(21)*s(19),1,s(24)*s(19),(true->[])),arc(s(21)*s(19),2,s(24)*s(19),(true->[])),arc(s(20)*s(19),0,s(23)*s(19),(true->[])),arc(s(20)*s(19),1,s(22)*s(19),(true->[])),arc(s(20)*s(19),2,s(24)*s(19),(true->[])),arc(s(25)*s(18),0,s(23)*s(19),(true->[])),arc(s(25)*s(18),1,s(28)*s(18),(true->[])),arc(s(25)*s(18),2,s(30)*s(16),(true->[])),arc(s(27)*s(16),0,s(29)*s(17),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(30)*s(16),(true->[])),arc(s(26)*s(17),0,s(29)*s(17),(true->[])),arc(s(26)*s(17),1,s(28)*s(18),(true->[])),arc(s(26)*s(17),2,s(30)*s(16),(true->[])),arc(s(31)*s(15),0,s(29)*s(17),(true->[])),arc(s(31)*s(15),1,s(32)*s(15),(true->[])),arc(s(31)*s(15),2,s(32)*s(13),(true->[])),arc(s(32)*s(13),0,s(32)*s(14),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(32)*s(13),(true->[])),arc(s(32)*s(14),0,s(32)*s(14),(true->[])),arc(s(32)*s(14),1,s(32)*s(15),(true->[])),arc(s(32)*s(14),2,s(32)*s(13),(true->[])),arc(s(22)*s(19),0,s(20)*s(19),(true->[])),arc(s(22)*s(19),1,s(25)*s(19),(true->[])),arc(s(22)*s(19),2,s(27)*s(19),(true->[])),arc(s(24)*s(19),0,s(26)*s(19),(true->[])),arc(s(24)*s(19),1,s(27)*s(19),(true->[])),arc(s(24)*s(19),2,s(27)*s(19),(true->[])),arc(s(23)*s(19),0,s(26)*s(19),(true->[])),arc(s(23)*s(19),1,s(25)*s(19),(true->[])),arc(s(23)*s(19),2,s(27)*s(19),(true->[])),arc(s(28)*s(18),0,s(26)*s(19),(true->[])),arc(s(28)*s(18),1,s(31)*s(18),(true->[])),arc(s(28)*s(18),2,s(32)*s(16),(true->[])),arc(s(30)*s(16),0,s(32)*s(17),(true->[])),arc(s(30)*s(16),1,s(32)*s(16),(true->[])),arc(s(30)*s(16),2,s(32)*s(16),(true->[])),arc(s(29)*s(17),0,s(32)*s(17),(true->[])),arc(s(29)*s(17),1,s(31)*s(18),(true->[])),arc(s(29)*s(17),2,s(32)*s(16),(true->[])),arc(s(32)*s(15),0,s(32)*s(17),(true->[])),arc(s(32)*s(15),1,s(32)*s(15),(true->[])),arc(s(32)*s(15),2,s(32)*s(13),(true->[])),arc(s(25)*s(19),0,s(23)*s(19),(true->[])),arc(s(25)*s(19),1,s(28)*s(19),(true->[])),arc(s(25)*s(19),2,s(30)*s(19),(true->[])),arc(s(27)*s(19),0,s(29)*s(19),(true->[])),arc(s(27)*s(19),1,s(30)*s(19),(true->[])),arc(s(27)*s(19),2,s(30)*s(19),(true->[])),arc(s(26)*s(19),0,s(29)*s(19),(true->[])),arc(s(26)*s(19),1,s(28)*s(19),(true->[])),arc(s(26)*s(19),2,s(30)*s(19),(true->[])),arc(s(31)*s(18),0,s(29)*s(19),(true->[])),arc(s(31)*s(18),1,s(32)*s(18),(true->[])),arc(s(31)*s(18),2,s(32)*s(16),(true->[])),arc(s(32)*s(16),0,s(32)*s(17),(true->[])),arc(s(32)*s(16),1,s(32)*s(16),(true->[])),arc(s(32)*s(16),2,s(32)*s(16),(true->[])),arc(s(32)*s(17),0,s(32)*s(17),(true->[])),arc(s(32)*s(17),1,s(32)*s(18),(true->[])),arc(s(32)*s(17),2,s(32)*s(16),(true->[])),arc(s(28)*s(19),0,s(26)*s(19),(true->[])),arc(s(28)*s(19),1,s(31)*s(19),(true->[])),arc(s(28)*s(19),2,s(32)*s(19),(true->[])),arc(s(30)*s(19),0,s(32)*s(19),(true->[])),arc(s(30)*s(19),1,s(32)*s(19),(true->[])),arc(s(30)*s(19),2,s(32)*s(19),(true->[])),arc(s(29)*s(19),0,s(32)*s(19),(true->[])),arc(s(29)*s(19),1,s(31)*s(19),(true->[])),arc(s(29)*s(19),2,s(32)*s(19),(true->[])),arc(s(32)*s(18),0,s(32)*s(19),(true->[])),arc(s(32)*s(18),1,s(32)*s(18),(true->[])),arc(s(32)*s(18),2,s(32)*s(16),(true->[])),arc(s(31)*s(19),0,s(29)*s(19),(true->[])),arc(s(31)*s(19),1,s(32)*s(19),(true->[])),arc(s(31)*s(19),2,s(32)*s(19),(true->[])),arc(s(32)*s(19),0,s(32)*s(19),(true->[])),arc(s(32)*s(19),1,s(32)*s(19),(true->[])),arc(s(32)*s(19),2,s(32)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(4)),sink(s(38)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(7)*s(4),0,s(5)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(8)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(11)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(4),0,s(17)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(16)*s(4),0,s(14)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(4),0,s(17)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(4),0,s(23)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(22)*s(4),0,s(20)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(4),0,s(26)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(25)*s(4),0,s(23)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(4),0,s(29)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(28)*s(4),0,s(26)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(29)*s(4),0,s(32)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(33)*s(4),(true->[])),arc(s(34)*s(3),0,s(32)*s(4),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(1),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(1),(true->[])),arc(s(31)*s(4),0,s(29)*s(4),(true->[])),arc(s(31)*s(4),1,s(34)*s(4),(true->[])),arc(s(31)*s(4),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(32)*s(4),0,s(35)*s(4),(true->[])),arc(s(32)*s(4),1,s(34)*s(4),(true->[])),arc(s(32)*s(4),2,s(36)*s(4),(true->[])),arc(s(37)*s(3),0,s(35)*s(4),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(38)*s(1),(true->[])),arc(s(38)*s(1),0,s(38)*s(2),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(1),(true->[])),arc(s(38)*s(2),0,s(38)*s(2),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(1),(true->[])),arc(s(34)*s(4),0,s(32)*s(4),(true->[])),arc(s(34)*s(4),1,s(37)*s(4),(true->[])),arc(s(34)*s(4),2,s(38)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(4),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(4),0,s(38)*s(4),(true->[])),arc(s(35)*s(4),1,s(37)*s(4),(true->[])),arc(s(35)*s(4),2,s(38)*s(4),(true->[])),arc(s(38)*s(3),0,s(38)*s(4),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(1),(true->[])),arc(s(37)*s(4),0,s(35)*s(4),(true->[])),arc(s(37)*s(4),1,s(38)*s(4),(true->[])),arc(s(37)*s(4),2,s(38)*s(4),(true->[])),arc(s(38)*s(4),0,s(38)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(7)),sink(s(38)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(9)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(7)*s(7),0,s(5)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(10)*s(7),0,s(8)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(13)*s(7),0,s(11)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(7),0,s(17)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(16)*s(7),0,s(14)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(7),0,s(20)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(5),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(19)*s(7),0,s(17)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(7),0,s(23)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(5),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(22)*s(7),0,s(20)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(7),0,s(26)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(26)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(34)*s(3),0,s(32)*s(5),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(1),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(1),(true->[])),arc(s(25)*s(7),0,s(23)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(26)*s(7),0,s(29)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(30)*s(7),(true->[])),arc(s(31)*s(6),0,s(29)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(37)*s(3),0,s(35)*s(5),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(38)*s(1),(true->[])),arc(s(38)*s(1),0,s(38)*s(2),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(1),(true->[])),arc(s(38)*s(2),0,s(38)*s(2),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(1),(true->[])),arc(s(28)*s(7),0,s(26)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(29)*s(7),0,s(32)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(33)*s(7),(true->[])),arc(s(34)*s(6),0,s(32)*s(7),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(4),(true->[])),arc(s(38)*s(3),0,s(38)*s(5),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(1),(true->[])),arc(s(31)*s(7),0,s(29)*s(7),(true->[])),arc(s(31)*s(7),1,s(34)*s(7),(true->[])),arc(s(31)*s(7),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(32)*s(7),0,s(35)*s(7),(true->[])),arc(s(32)*s(7),1,s(34)*s(7),(true->[])),arc(s(32)*s(7),2,s(36)*s(7),(true->[])),arc(s(37)*s(6),0,s(35)*s(7),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(38)*s(4),(true->[])),arc(s(38)*s(4),0,s(38)*s(5),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[])),arc(s(38)*s(5),0,s(38)*s(5),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(4),(true->[])),arc(s(34)*s(7),0,s(32)*s(7),(true->[])),arc(s(34)*s(7),1,s(37)*s(7),(true->[])),arc(s(34)*s(7),2,s(38)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(7),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(7),(true->[])),arc(s(35)*s(7),0,s(38)*s(7),(true->[])),arc(s(35)*s(7),1,s(37)*s(7),(true->[])),arc(s(35)*s(7),2,s(38)*s(7),(true->[])),arc(s(38)*s(6),0,s(38)*s(7),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(4),(true->[])),arc(s(37)*s(7),0,s(35)*s(7),(true->[])),arc(s(37)*s(7),1,s(38)*s(7),(true->[])),arc(s(37)*s(7),2,s(38)*s(7),(true->[])),arc(s(38)*s(7),0,s(38)*s(7),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(10)),sink(s(38)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(10),0,s(2)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(9)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(7)*s(10),0,s(5)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(10)*s(10),0,s(8)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(5),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(13)*s(10),0,s(11)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(17)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(5),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(16)*s(10),0,s(14)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(26)*s(8),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(34)*s(3),0,s(32)*s(5),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(1),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(1),(true->[])),arc(s(19)*s(10),0,s(17)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(10),0,s(23)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(10),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(31)*s(6),0,s(29)*s(8),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(37)*s(3),0,s(35)*s(5),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(38)*s(1),(true->[])),arc(s(38)*s(1),0,s(38)*s(2),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(1),(true->[])),arc(s(38)*s(2),0,s(38)*s(2),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(1),(true->[])),arc(s(22)*s(10),0,s(20)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(23)*s(10),0,s(26)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(27)*s(10),(true->[])),arc(s(28)*s(9),0,s(26)*s(10),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(34)*s(6),0,s(32)*s(8),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(4),(true->[])),arc(s(38)*s(3),0,s(38)*s(5),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(1),(true->[])),arc(s(25)*s(10),0,s(23)*s(10),(true->[])),arc(s(25)*s(10),1,s(28)*s(10),(true->[])),arc(s(25)*s(10),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(26)*s(10),0,s(29)*s(10),(true->[])),arc(s(26)*s(10),1,s(28)*s(10),(true->[])),arc(s(26)*s(10),2,s(30)*s(10),(true->[])),arc(s(31)*s(9),0,s(29)*s(10),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(8),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(7),(true->[])),arc(s(37)*s(6),0,s(35)*s(8),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(38)*s(4),(true->[])),arc(s(38)*s(4),0,s(38)*s(5),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[])),arc(s(38)*s(5),0,s(38)*s(5),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(4),(true->[])),arc(s(28)*s(10),0,s(26)*s(10),(true->[])),arc(s(28)*s(10),1,s(31)*s(10),(true->[])),arc(s(28)*s(10),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(29)*s(10),0,s(32)*s(10),(true->[])),arc(s(29)*s(10),1,s(31)*s(10),(true->[])),arc(s(29)*s(10),2,s(33)*s(10),(true->[])),arc(s(34)*s(9),0,s(32)*s(10),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(38)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(8),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(7),(true->[])),arc(s(35)*s(8),0,s(38)*s(8),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(7),(true->[])),arc(s(38)*s(6),0,s(38)*s(8),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(4),(true->[])),arc(s(31)*s(10),0,s(29)*s(10),(true->[])),arc(s(31)*s(10),1,s(34)*s(10),(true->[])),arc(s(31)*s(10),2,s(36)*s(10),(true->[])),arc(s(33)*s(10),0,s(35)*s(10),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(10),(true->[])),arc(s(32)*s(10),0,s(35)*s(10),(true->[])),arc(s(32)*s(10),1,s(34)*s(10),(true->[])),arc(s(32)*s(10),2,s(36)*s(10),(true->[])),arc(s(37)*s(9),0,s(35)*s(10),(true->[])),arc(s(37)*s(9),1,s(38)*s(9),(true->[])),arc(s(37)*s(9),2,s(38)*s(7),(true->[])),arc(s(38)*s(7),0,s(38)*s(8),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(7),(true->[])),arc(s(38)*s(8),0,s(38)*s(8),(true->[])),arc(s(38)*s(8),1,s(38)*s(9),(true->[])),arc(s(38)*s(8),2,s(38)*s(7),(true->[])),arc(s(34)*s(10),0,s(32)*s(10),(true->[])),arc(s(34)*s(10),1,s(37)*s(10),(true->[])),arc(s(34)*s(10),2,s(38)*s(10),(true->[])),arc(s(36)*s(10),0,s(38)*s(10),(true->[])),arc(s(36)*s(10),1,s(38)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(10),(true->[])),arc(s(35)*s(10),0,s(38)*s(10),(true->[])),arc(s(35)*s(10),1,s(37)*s(10),(true->[])),arc(s(35)*s(10),2,s(38)*s(10),(true->[])),arc(s(38)*s(9),0,s(38)*s(10),(true->[])),arc(s(38)*s(9),1,s(38)*s(9),(true->[])),arc(s(38)*s(9),2,s(38)*s(7),(true->[])),arc(s(37)*s(10),0,s(35)*s(10),(true->[])),arc(s(37)*s(10),1,s(38)*s(10),(true->[])),arc(s(37)*s(10),2,s(38)*s(10),(true->[])),arc(s(38)*s(10),0,s(38)*s(10),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(38)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(13)),sink(s(38)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(4)*s(13),0,s(2)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(9)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(5),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(7)*s(13),0,s(5)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(13),0,s(11)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(5),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(10)*s(13),0,s(8)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(13),0,s(14)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(11),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(26)*s(8),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(34)*s(3),0,s(32)*s(5),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(1),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(1),(true->[])),arc(s(13)*s(13),0,s(11)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(13),0,s(17)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(11),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(31)*s(6),0,s(29)*s(8),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(37)*s(3),0,s(35)*s(5),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(38)*s(1),(true->[])),arc(s(38)*s(1),0,s(38)*s(2),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(1),(true->[])),arc(s(38)*s(2),0,s(38)*s(2),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(1),(true->[])),arc(s(16)*s(13),0,s(14)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(17)*s(13),0,s(20)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(21)*s(13),(true->[])),arc(s(22)*s(12),0,s(20)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(10),(true->[])),arc(s(28)*s(9),0,s(26)*s(11),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(34)*s(6),0,s(32)*s(8),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(4),(true->[])),arc(s(38)*s(3),0,s(38)*s(5),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(1),(true->[])),arc(s(19)*s(13),0,s(17)*s(13),(true->[])),arc(s(19)*s(13),1,s(22)*s(13),(true->[])),arc(s(19)*s(13),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(13),0,s(23)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(24)*s(13),(true->[])),arc(s(25)*s(12),0,s(23)*s(13),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(11),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(26)*s(11),0,s(29)*s(11),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(30)*s(10),(true->[])),arc(s(31)*s(9),0,s(29)*s(11),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(8),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(7),(true->[])),arc(s(37)*s(6),0,s(35)*s(8),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(38)*s(4),(true->[])),arc(s(38)*s(4),0,s(38)*s(5),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[])),arc(s(38)*s(5),0,s(38)*s(5),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(4),(true->[])),arc(s(22)*s(13),0,s(20)*s(13),(true->[])),arc(s(22)*s(13),1,s(25)*s(13),(true->[])),arc(s(22)*s(13),2,s(27)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(13),(true->[])),arc(s(23)*s(13),0,s(26)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(27)*s(13),(true->[])),arc(s(28)*s(12),0,s(26)*s(13),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(11),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(33)*s(10),(true->[])),arc(s(34)*s(9),0,s(32)*s(11),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(38)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(8),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(7),(true->[])),arc(s(35)*s(8),0,s(38)*s(8),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(7),(true->[])),arc(s(38)*s(6),0,s(38)*s(8),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(4),(true->[])),arc(s(25)*s(13),0,s(23)*s(13),(true->[])),arc(s(25)*s(13),1,s(28)*s(13),(true->[])),arc(s(25)*s(13),2,s(30)*s(13),(true->[])),arc(s(27)*s(13),0,s(29)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(30)*s(13),(true->[])),arc(s(26)*s(13),0,s(29)*s(13),(true->[])),arc(s(26)*s(13),1,s(28)*s(13),(true->[])),arc(s(26)*s(13),2,s(30)*s(13),(true->[])),arc(s(31)*s(12),0,s(29)*s(13),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(36)*s(10),(true->[])),arc(s(33)*s(10),0,s(35)*s(11),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(10),(true->[])),arc(s(32)*s(11),0,s(35)*s(11),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(36)*s(10),(true->[])),arc(s(37)*s(9),0,s(35)*s(11),(true->[])),arc(s(37)*s(9),1,s(38)*s(9),(true->[])),arc(s(37)*s(9),2,s(38)*s(7),(true->[])),arc(s(38)*s(7),0,s(38)*s(8),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(7),(true->[])),arc(s(38)*s(8),0,s(38)*s(8),(true->[])),arc(s(38)*s(8),1,s(38)*s(9),(true->[])),arc(s(38)*s(8),2,s(38)*s(7),(true->[])),arc(s(28)*s(13),0,s(26)*s(13),(true->[])),arc(s(28)*s(13),1,s(31)*s(13),(true->[])),arc(s(28)*s(13),2,s(33)*s(13),(true->[])),arc(s(30)*s(13),0,s(32)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(33)*s(13),(true->[])),arc(s(29)*s(13),0,s(32)*s(13),(true->[])),arc(s(29)*s(13),1,s(31)*s(13),(true->[])),arc(s(29)*s(13),2,s(33)*s(13),(true->[])),arc(s(34)*s(12),0,s(32)*s(13),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(38)*s(10),(true->[])),arc(s(36)*s(10),0,s(38)*s(11),(true->[])),arc(s(36)*s(10),1,s(38)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(10),(true->[])),arc(s(35)*s(11),0,s(38)*s(11),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(38)*s(10),(true->[])),arc(s(38)*s(9),0,s(38)*s(11),(true->[])),arc(s(38)*s(9),1,s(38)*s(9),(true->[])),arc(s(38)*s(9),2,s(38)*s(7),(true->[])),arc(s(31)*s(13),0,s(29)*s(13),(true->[])),arc(s(31)*s(13),1,s(34)*s(13),(true->[])),arc(s(31)*s(13),2,s(36)*s(13),(true->[])),arc(s(33)*s(13),0,s(35)*s(13),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(36)*s(13),(true->[])),arc(s(32)*s(13),0,s(35)*s(13),(true->[])),arc(s(32)*s(13),1,s(34)*s(13),(true->[])),arc(s(32)*s(13),2,s(36)*s(13),(true->[])),arc(s(37)*s(12),0,s(35)*s(13),(true->[])),arc(s(37)*s(12),1,s(38)*s(12),(true->[])),arc(s(37)*s(12),2,s(38)*s(10),(true->[])),arc(s(38)*s(10),0,s(38)*s(11),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(38)*s(10),(true->[])),arc(s(38)*s(11),0,s(38)*s(11),(true->[])),arc(s(38)*s(11),1,s(38)*s(12),(true->[])),arc(s(38)*s(11),2,s(38)*s(10),(true->[])),arc(s(34)*s(13),0,s(32)*s(13),(true->[])),arc(s(34)*s(13),1,s(37)*s(13),(true->[])),arc(s(34)*s(13),2,s(38)*s(13),(true->[])),arc(s(36)*s(13),0,s(38)*s(13),(true->[])),arc(s(36)*s(13),1,s(38)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(13),(true->[])),arc(s(35)*s(13),0,s(38)*s(13),(true->[])),arc(s(35)*s(13),1,s(37)*s(13),(true->[])),arc(s(35)*s(13),2,s(38)*s(13),(true->[])),arc(s(38)*s(12),0,s(38)*s(13),(true->[])),arc(s(38)*s(12),1,s(38)*s(12),(true->[])),arc(s(38)*s(12),2,s(38)*s(10),(true->[])),arc(s(37)*s(13),0,s(35)*s(13),(true->[])),arc(s(37)*s(13),1,s(38)*s(13),(true->[])),arc(s(37)*s(13),2,s(38)*s(13),(true->[])),arc(s(38)*s(13),0,s(38)*s(13),(true->[])),arc(s(38)*s(13),1,s(38)*s(13),(true->[])),arc(s(38)*s(13),2,s(38)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(16)),sink(s(38)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(4)*s(15),0,s(2)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(14),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(5),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(14),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(5),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(4)*s(16),0,s(2)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(9)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(8)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(14),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(11),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(26)*s(8),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(34)*s(3),0,s(32)*s(5),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(1),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(1),(true->[])),arc(s(7)*s(16),0,s(5)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(8)*s(16),0,s(11)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(13)*s(15),0,s(11)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(14),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(11),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(31)*s(6),0,s(29)*s(8),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(37)*s(3),0,s(35)*s(5),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(38)*s(1),(true->[])),arc(s(38)*s(1),0,s(38)*s(2),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(1),(true->[])),arc(s(38)*s(2),0,s(38)*s(2),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(1),(true->[])),arc(s(10)*s(16),0,s(8)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(15)*s(16),(true->[])),arc(s(16)*s(15),0,s(14)*s(16),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(21)*s(13),(true->[])),arc(s(22)*s(12),0,s(20)*s(14),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(10),(true->[])),arc(s(28)*s(9),0,s(26)*s(11),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(34)*s(6),0,s(32)*s(8),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(4),(true->[])),arc(s(38)*s(3),0,s(38)*s(5),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(1),(true->[])),arc(s(13)*s(16),0,s(11)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(14)*s(16),0,s(17)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(19)*s(15),0,s(17)*s(16),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(14),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(14),0,s(23)*s(14),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(24)*s(13),(true->[])),arc(s(25)*s(12),0,s(23)*s(14),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(11),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(26)*s(11),0,s(29)*s(11),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(30)*s(10),(true->[])),arc(s(31)*s(9),0,s(29)*s(11),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(8),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(7),(true->[])),arc(s(37)*s(6),0,s(35)*s(8),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(38)*s(4),(true->[])),arc(s(38)*s(4),0,s(38)*s(5),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[])),arc(s(38)*s(5),0,s(38)*s(5),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(4),(true->[])),arc(s(16)*s(16),0,s(14)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(21)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(21)*s(16),(true->[])),arc(s(17)*s(16),0,s(20)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(21)*s(16),(true->[])),arc(s(22)*s(15),0,s(20)*s(16),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(27)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(14),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(13),(true->[])),arc(s(23)*s(14),0,s(26)*s(14),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(27)*s(13),(true->[])),arc(s(28)*s(12),0,s(26)*s(14),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(11),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(33)*s(10),(true->[])),arc(s(34)*s(9),0,s(32)*s(11),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(38)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(8),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(7),(true->[])),arc(s(35)*s(8),0,s(38)*s(8),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(7),(true->[])),arc(s(38)*s(6),0,s(38)*s(8),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(4),(true->[])),arc(s(19)*s(16),0,s(17)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(23)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(24)*s(16),(true->[])),arc(s(20)*s(16),0,s(23)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(24)*s(16),(true->[])),arc(s(25)*s(15),0,s(23)*s(16),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(30)*s(13),(true->[])),arc(s(27)*s(13),0,s(29)*s(14),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(30)*s(13),(true->[])),arc(s(26)*s(14),0,s(29)*s(14),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(30)*s(13),(true->[])),arc(s(31)*s(12),0,s(29)*s(14),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(36)*s(10),(true->[])),arc(s(33)*s(10),0,s(35)*s(11),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(10),(true->[])),arc(s(32)*s(11),0,s(35)*s(11),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(36)*s(10),(true->[])),arc(s(37)*s(9),0,s(35)*s(11),(true->[])),arc(s(37)*s(9),1,s(38)*s(9),(true->[])),arc(s(37)*s(9),2,s(38)*s(7),(true->[])),arc(s(38)*s(7),0,s(38)*s(8),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(7),(true->[])),arc(s(38)*s(8),0,s(38)*s(8),(true->[])),arc(s(38)*s(8),1,s(38)*s(9),(true->[])),arc(s(38)*s(8),2,s(38)*s(7),(true->[])),arc(s(22)*s(16),0,s(20)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(27)*s(16),(true->[])),arc(s(24)*s(16),0,s(26)*s(16),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(16),(true->[])),arc(s(23)*s(16),0,s(26)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(16),(true->[])),arc(s(28)*s(15),0,s(26)*s(16),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(33)*s(13),(true->[])),arc(s(30)*s(13),0,s(32)*s(14),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(33)*s(13),(true->[])),arc(s(29)*s(14),0,s(32)*s(14),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(33)*s(13),(true->[])),arc(s(34)*s(12),0,s(32)*s(14),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(38)*s(10),(true->[])),arc(s(36)*s(10),0,s(38)*s(11),(true->[])),arc(s(36)*s(10),1,s(38)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(10),(true->[])),arc(s(35)*s(11),0,s(38)*s(11),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(38)*s(10),(true->[])),arc(s(38)*s(9),0,s(38)*s(11),(true->[])),arc(s(38)*s(9),1,s(38)*s(9),(true->[])),arc(s(38)*s(9),2,s(38)*s(7),(true->[])),arc(s(25)*s(16),0,s(23)*s(16),(true->[])),arc(s(25)*s(16),1,s(28)*s(16),(true->[])),arc(s(25)*s(16),2,s(30)*s(16),(true->[])),arc(s(27)*s(16),0,s(29)*s(16),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(30)*s(16),(true->[])),arc(s(26)*s(16),0,s(29)*s(16),(true->[])),arc(s(26)*s(16),1,s(28)*s(16),(true->[])),arc(s(26)*s(16),2,s(30)*s(16),(true->[])),arc(s(31)*s(15),0,s(29)*s(16),(true->[])),arc(s(31)*s(15),1,s(34)*s(15),(true->[])),arc(s(31)*s(15),2,s(36)*s(13),(true->[])),arc(s(33)*s(13),0,s(35)*s(14),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(36)*s(13),(true->[])),arc(s(32)*s(14),0,s(35)*s(14),(true->[])),arc(s(32)*s(14),1,s(34)*s(15),(true->[])),arc(s(32)*s(14),2,s(36)*s(13),(true->[])),arc(s(37)*s(12),0,s(35)*s(14),(true->[])),arc(s(37)*s(12),1,s(38)*s(12),(true->[])),arc(s(37)*s(12),2,s(38)*s(10),(true->[])),arc(s(38)*s(10),0,s(38)*s(11),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(38)*s(10),(true->[])),arc(s(38)*s(11),0,s(38)*s(11),(true->[])),arc(s(38)*s(11),1,s(38)*s(12),(true->[])),arc(s(38)*s(11),2,s(38)*s(10),(true->[])),arc(s(28)*s(16),0,s(26)*s(16),(true->[])),arc(s(28)*s(16),1,s(31)*s(16),(true->[])),arc(s(28)*s(16),2,s(33)*s(16),(true->[])),arc(s(30)*s(16),0,s(32)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(33)*s(16),(true->[])),arc(s(29)*s(16),0,s(32)*s(16),(true->[])),arc(s(29)*s(16),1,s(31)*s(16),(true->[])),arc(s(29)*s(16),2,s(33)*s(16),(true->[])),arc(s(34)*s(15),0,s(32)*s(16),(true->[])),arc(s(34)*s(15),1,s(37)*s(15),(true->[])),arc(s(34)*s(15),2,s(38)*s(13),(true->[])),arc(s(36)*s(13),0,s(38)*s(14),(true->[])),arc(s(36)*s(13),1,s(38)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(13),(true->[])),arc(s(35)*s(14),0,s(38)*s(14),(true->[])),arc(s(35)*s(14),1,s(37)*s(15),(true->[])),arc(s(35)*s(14),2,s(38)*s(13),(true->[])),arc(s(38)*s(12),0,s(38)*s(14),(true->[])),arc(s(38)*s(12),1,s(38)*s(12),(true->[])),arc(s(38)*s(12),2,s(38)*s(10),(true->[])),arc(s(31)*s(16),0,s(29)*s(16),(true->[])),arc(s(31)*s(16),1,s(34)*s(16),(true->[])),arc(s(31)*s(16),2,s(36)*s(16),(true->[])),arc(s(33)*s(16),0,s(35)*s(16),(true->[])),arc(s(33)*s(16),1,s(36)*s(16),(true->[])),arc(s(33)*s(16),2,s(36)*s(16),(true->[])),arc(s(32)*s(16),0,s(35)*s(16),(true->[])),arc(s(32)*s(16),1,s(34)*s(16),(true->[])),arc(s(32)*s(16),2,s(36)*s(16),(true->[])),arc(s(37)*s(15),0,s(35)*s(16),(true->[])),arc(s(37)*s(15),1,s(38)*s(15),(true->[])),arc(s(37)*s(15),2,s(38)*s(13),(true->[])),arc(s(38)*s(13),0,s(38)*s(14),(true->[])),arc(s(38)*s(13),1,s(38)*s(13),(true->[])),arc(s(38)*s(13),2,s(38)*s(13),(true->[])),arc(s(38)*s(14),0,s(38)*s(14),(true->[])),arc(s(38)*s(14),1,s(38)*s(15),(true->[])),arc(s(38)*s(14),2,s(38)*s(13),(true->[])),arc(s(34)*s(16),0,s(32)*s(16),(true->[])),arc(s(34)*s(16),1,s(37)*s(16),(true->[])),arc(s(34)*s(16),2,s(38)*s(16),(true->[])),arc(s(36)*s(16),0,s(38)*s(16),(true->[])),arc(s(36)*s(16),1,s(38)*s(16),(true->[])),arc(s(36)*s(16),2,s(38)*s(16),(true->[])),arc(s(35)*s(16),0,s(38)*s(16),(true->[])),arc(s(35)*s(16),1,s(37)*s(16),(true->[])),arc(s(35)*s(16),2,s(38)*s(16),(true->[])),arc(s(38)*s(15),0,s(38)*s(16),(true->[])),arc(s(38)*s(15),1,s(38)*s(15),(true->[])),arc(s(38)*s(15),2,s(38)*s(13),(true->[])),arc(s(37)*s(16),0,s(35)*s(16),(true->[])),arc(s(37)*s(16),1,s(38)*s(16),(true->[])),arc(s(37)*s(16),2,s(38)*s(16),(true->[])),arc(s(38)*s(16),0,s(38)*s(16),(true->[])),arc(s(38)*s(16),1,s(38)*s(16),(true->[])),arc(s(38)*s(16),2,s(38)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_increasing_terrace, nb_increasing_terrace_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(37)*s(19)),sink(s(38)*s(19))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(5),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(5),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(4)*s(6),0,s(2)*s(8),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(8)*s(5),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(11)*s(5),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(11),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(7),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(8)*s(8),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(14)*s(5),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(7)*s(9),0,s(5)*s(11),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(11)*s(8),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(17)*s(5),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(4)*s(12),0,s(2)*s(14),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(10),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(8)*s(11),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(14)*s(8),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(20)*s(5),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(11)*s(11),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(17)*s(8),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(23)*s(5),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(4)*s(15),0,s(2)*s(17),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(13),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(8)*s(14),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(14)*s(11),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(20)*s(8),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(26)*s(5),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(2)*s(17),0,s(5)*s(17),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(6)*s(16),(true->[])),arc(s(7)*s(15),0,s(5)*s(17),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(11)*s(14),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(17)*s(11),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(23)*s(8),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(31)*s(3),0,s(29)*s(5),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(4)*s(18),0,s(2)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(9)*s(16),(true->[])),arc(s(5)*s(17),0,s(8)*s(17),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(17),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(8)*s(17),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(14)*s(14),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(20)*s(11),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(26)*s(8),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(34)*s(3),0,s(32)*s(5),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(38)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(1),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(1),(true->[])),arc(s(2)*s(19),0,s(5)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(6)*s(19),(true->[])),arc(s(7)*s(18),0,s(5)*s(19),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(17),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(8)*s(17),0,s(11)*s(17),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(12)*s(16),(true->[])),arc(s(13)*s(15),0,s(11)*s(17),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(17)*s(14),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(23)*s(11),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(31)*s(6),0,s(29)*s(8),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(37)*s(3),0,s(35)*s(5),(true->[])),arc(s(37)*s(3),1,s(38)*s(3),(true->[])),arc(s(37)*s(3),2,s(38)*s(1),(true->[])),arc(s(38)*s(1),0,s(38)*s(2),(true->[])),arc(s(38)*s(1),1,s(38)*s(1),(true->[])),arc(s(38)*s(1),2,s(38)*s(1),(true->[])),arc(s(38)*s(2),0,s(38)*s(2),(true->[])),arc(s(38)*s(2),1,s(38)*s(3),(true->[])),arc(s(38)*s(2),2,s(38)*s(1),(true->[])),arc(s(4)*s(19),0,s(2)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(9)*s(19),(true->[])),arc(s(5)*s(19),0,s(8)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(9)*s(19),(true->[])),arc(s(6)*s(19),0,s(8)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(9)*s(19),(true->[])),arc(s(10)*s(18),0,s(8)*s(19),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(17),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(11)*s(17),0,s(14)*s(17),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(15)*s(16),(true->[])),arc(s(16)*s(15),0,s(14)*s(17),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(21)*s(13),(true->[])),arc(s(22)*s(12),0,s(20)*s(14),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(10),(true->[])),arc(s(28)*s(9),0,s(26)*s(11),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(34)*s(6),0,s(32)*s(8),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(38)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(4),(true->[])),arc(s(38)*s(3),0,s(38)*s(5),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(1),(true->[])),arc(s(7)*s(19),0,s(5)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(12)*s(19),(true->[])),arc(s(9)*s(19),0,s(11)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(12)*s(19),(true->[])),arc(s(8)*s(19),0,s(11)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(12)*s(19),(true->[])),arc(s(13)*s(18),0,s(11)*s(19),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(17),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(14)*s(17),0,s(17)*s(17),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(18)*s(16),(true->[])),arc(s(19)*s(15),0,s(17)*s(17),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(14),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(14),0,s(23)*s(14),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(24)*s(13),(true->[])),arc(s(25)*s(12),0,s(23)*s(14),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(11),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(26)*s(11),0,s(29)*s(11),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(30)*s(10),(true->[])),arc(s(31)*s(9),0,s(29)*s(11),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(8),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(7),(true->[])),arc(s(37)*s(6),0,s(35)*s(8),(true->[])),arc(s(37)*s(6),1,s(38)*s(6),(true->[])),arc(s(37)*s(6),2,s(38)*s(4),(true->[])),arc(s(38)*s(4),0,s(38)*s(5),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[])),arc(s(38)*s(5),0,s(38)*s(5),(true->[])),arc(s(38)*s(5),1,s(38)*s(6),(true->[])),arc(s(38)*s(5),2,s(38)*s(4),(true->[])),arc(s(10)*s(19),0,s(8)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(15)*s(19),(true->[])),arc(s(12)*s(19),0,s(14)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(15)*s(19),(true->[])),arc(s(11)*s(19),0,s(14)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(15)*s(19),(true->[])),arc(s(16)*s(18),0,s(14)*s(19),(true->[])),arc(s(16)*s(18),1,s(19)*s(18),(true->[])),arc(s(16)*s(18),2,s(21)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(17),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(21)*s(16),(true->[])),arc(s(17)*s(17),0,s(20)*s(17),(true->[])),arc(s(17)*s(17),1,s(19)*s(18),(true->[])),arc(s(17)*s(17),2,s(21)*s(16),(true->[])),arc(s(22)*s(15),0,s(20)*s(17),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(27)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(14),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(13),(true->[])),arc(s(23)*s(14),0,s(26)*s(14),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(27)*s(13),(true->[])),arc(s(28)*s(12),0,s(26)*s(14),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(11),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(33)*s(10),(true->[])),arc(s(34)*s(9),0,s(32)*s(11),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(38)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(8),(true->[])),arc(s(36)*s(7),1,s(38)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(7),(true->[])),arc(s(35)*s(8),0,s(38)*s(8),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(7),(true->[])),arc(s(38)*s(6),0,s(38)*s(8),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(4),(true->[])),arc(s(13)*s(19),0,s(11)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(18)*s(19),(true->[])),arc(s(15)*s(19),0,s(17)*s(19),(true->[])),arc(s(15)*s(19),1,s(18)*s(19),(true->[])),arc(s(15)*s(19),2,s(18)*s(19),(true->[])),arc(s(14)*s(19),0,s(17)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(18)*s(19),(true->[])),arc(s(19)*s(18),0,s(17)*s(19),(true->[])),arc(s(19)*s(18),1,s(22)*s(18),(true->[])),arc(s(19)*s(18),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(23)*s(17),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(24)*s(16),(true->[])),arc(s(20)*s(17),0,s(23)*s(17),(true->[])),arc(s(20)*s(17),1,s(22)*s(18),(true->[])),arc(s(20)*s(17),2,s(24)*s(16),(true->[])),arc(s(25)*s(15),0,s(23)*s(17),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(30)*s(13),(true->[])),arc(s(27)*s(13),0,s(29)*s(14),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(30)*s(13),(true->[])),arc(s(26)*s(14),0,s(29)*s(14),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(30)*s(13),(true->[])),arc(s(31)*s(12),0,s(29)*s(14),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(36)*s(10),(true->[])),arc(s(33)*s(10),0,s(35)*s(11),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(10),(true->[])),arc(s(32)*s(11),0,s(35)*s(11),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(36)*s(10),(true->[])),arc(s(37)*s(9),0,s(35)*s(11),(true->[])),arc(s(37)*s(9),1,s(38)*s(9),(true->[])),arc(s(37)*s(9),2,s(38)*s(7),(true->[])),arc(s(38)*s(7),0,s(38)*s(8),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(7),(true->[])),arc(s(38)*s(8),0,s(38)*s(8),(true->[])),arc(s(38)*s(8),1,s(38)*s(9),(true->[])),arc(s(38)*s(8),2,s(38)*s(7),(true->[])),arc(s(16)*s(19),0,s(14)*s(19),(true->[])),arc(s(16)*s(19),1,s(19)*s(19),(true->[])),arc(s(16)*s(19),2,s(21)*s(19),(true->[])),arc(s(18)*s(19),0,s(20)*s(19),(true->[])),arc(s(18)*s(19),1,s(21)*s(19),(true->[])),arc(s(18)*s(19),2,s(21)*s(19),(true->[])),arc(s(17)*s(19),0,s(20)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(21)*s(19),(true->[])),arc(s(22)*s(18),0,s(20)*s(19),(true->[])),arc(s(22)*s(18),1,s(25)*s(18),(true->[])),arc(s(22)*s(18),2,s(27)*s(16),(true->[])),arc(s(24)*s(16),0,s(26)*s(17),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(16),(true->[])),arc(s(23)*s(17),0,s(26)*s(17),(true->[])),arc(s(23)*s(17),1,s(25)*s(18),(true->[])),arc(s(23)*s(17),2,s(27)*s(16),(true->[])),arc(s(28)*s(15),0,s(26)*s(17),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(33)*s(13),(true->[])),arc(s(30)*s(13),0,s(32)*s(14),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(33)*s(13),(true->[])),arc(s(29)*s(14),0,s(32)*s(14),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(33)*s(13),(true->[])),arc(s(34)*s(12),0,s(32)*s(14),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(38)*s(10),(true->[])),arc(s(36)*s(10),0,s(38)*s(11),(true->[])),arc(s(36)*s(10),1,s(38)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(10),(true->[])),arc(s(35)*s(11),0,s(38)*s(11),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(38)*s(10),(true->[])),arc(s(38)*s(9),0,s(38)*s(11),(true->[])),arc(s(38)*s(9),1,s(38)*s(9),(true->[])),arc(s(38)*s(9),2,s(38)*s(7),(true->[])),arc(s(19)*s(19),0,s(17)*s(19),(true->[])),arc(s(19)*s(19),1,s(22)*s(19),(true->[])),arc(s(19)*s(19),2,s(24)*s(19),(true->[])),arc(s(21)*s(19),0,s(23)*s(19),(true->[])),arc(s(21)*s(19),1,s(24)*s(19),(true->[])),arc(s(21)*s(19),2,s(24)*s(19),(true->[])),arc(s(20)*s(19),0,s(23)*s(19),(true->[])),arc(s(20)*s(19),1,s(22)*s(19),(true->[])),arc(s(20)*s(19),2,s(24)*s(19),(true->[])),arc(s(25)*s(18),0,s(23)*s(19),(true->[])),arc(s(25)*s(18),1,s(28)*s(18),(true->[])),arc(s(25)*s(18),2,s(30)*s(16),(true->[])),arc(s(27)*s(16),0,s(29)*s(17),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(30)*s(16),(true->[])),arc(s(26)*s(17),0,s(29)*s(17),(true->[])),arc(s(26)*s(17),1,s(28)*s(18),(true->[])),arc(s(26)*s(17),2,s(30)*s(16),(true->[])),arc(s(31)*s(15),0,s(29)*s(17),(true->[])),arc(s(31)*s(15),1,s(34)*s(15),(true->[])),arc(s(31)*s(15),2,s(36)*s(13),(true->[])),arc(s(33)*s(13),0,s(35)*s(14),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(36)*s(13),(true->[])),arc(s(32)*s(14),0,s(35)*s(14),(true->[])),arc(s(32)*s(14),1,s(34)*s(15),(true->[])),arc(s(32)*s(14),2,s(36)*s(13),(true->[])),arc(s(37)*s(12),0,s(35)*s(14),(true->[])),arc(s(37)*s(12),1,s(38)*s(12),(true->[])),arc(s(37)*s(12),2,s(38)*s(10),(true->[])),arc(s(38)*s(10),0,s(38)*s(11),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(38)*s(10),(true->[])),arc(s(38)*s(11),0,s(38)*s(11),(true->[])),arc(s(38)*s(11),1,s(38)*s(12),(true->[])),arc(s(38)*s(11),2,s(38)*s(10),(true->[])),arc(s(22)*s(19),0,s(20)*s(19),(true->[])),arc(s(22)*s(19),1,s(25)*s(19),(true->[])),arc(s(22)*s(19),2,s(27)*s(19),(true->[])),arc(s(24)*s(19),0,s(26)*s(19),(true->[])),arc(s(24)*s(19),1,s(27)*s(19),(true->[])),arc(s(24)*s(19),2,s(27)*s(19),(true->[])),arc(s(23)*s(19),0,s(26)*s(19),(true->[])),arc(s(23)*s(19),1,s(25)*s(19),(true->[])),arc(s(23)*s(19),2,s(27)*s(19),(true->[])),arc(s(28)*s(18),0,s(26)*s(19),(true->[])),arc(s(28)*s(18),1,s(31)*s(18),(true->[])),arc(s(28)*s(18),2,s(33)*s(16),(true->[])),arc(s(30)*s(16),0,s(32)*s(17),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(33)*s(16),(true->[])),arc(s(29)*s(17),0,s(32)*s(17),(true->[])),arc(s(29)*s(17),1,s(31)*s(18),(true->[])),arc(s(29)*s(17),2,s(33)*s(16),(true->[])),arc(s(34)*s(15),0,s(32)*s(17),(true->[])),arc(s(34)*s(15),1,s(37)*s(15),(true->[])),arc(s(34)*s(15),2,s(38)*s(13),(true->[])),arc(s(36)*s(13),0,s(38)*s(14),(true->[])),arc(s(36)*s(13),1,s(38)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(13),(true->[])),arc(s(35)*s(14),0,s(38)*s(14),(true->[])),arc(s(35)*s(14),1,s(37)*s(15),(true->[])),arc(s(35)*s(14),2,s(38)*s(13),(true->[])),arc(s(38)*s(12),0,s(38)*s(14),(true->[])),arc(s(38)*s(12),1,s(38)*s(12),(true->[])),arc(s(38)*s(12),2,s(38)*s(10),(true->[])),arc(s(25)*s(19),0,s(23)*s(19),(true->[])),arc(s(25)*s(19),1,s(28)*s(19),(true->[])),arc(s(25)*s(19),2,s(30)*s(19),(true->[])),arc(s(27)*s(19),0,s(29)*s(19),(true->[])),arc(s(27)*s(19),1,s(30)*s(19),(true->[])),arc(s(27)*s(19),2,s(30)*s(19),(true->[])),arc(s(26)*s(19),0,s(29)*s(19),(true->[])),arc(s(26)*s(19),1,s(28)*s(19),(true->[])),arc(s(26)*s(19),2,s(30)*s(19),(true->[])),arc(s(31)*s(18),0,s(29)*s(19),(true->[])),arc(s(31)*s(18),1,s(34)*s(18),(true->[])),arc(s(31)*s(18),2,s(36)*s(16),(true->[])),arc(s(33)*s(16),0,s(35)*s(17),(true->[])),arc(s(33)*s(16),1,s(36)*s(16),(true->[])),arc(s(33)*s(16),2,s(36)*s(16),(true->[])),arc(s(32)*s(17),0,s(35)*s(17),(true->[])),arc(s(32)*s(17),1,s(34)*s(18),(true->[])),arc(s(32)*s(17),2,s(36)*s(16),(true->[])),arc(s(37)*s(15),0,s(35)*s(17),(true->[])),arc(s(37)*s(15),1,s(38)*s(15),(true->[])),arc(s(37)*s(15),2,s(38)*s(13),(true->[])),arc(s(38)*s(13),0,s(38)*s(14),(true->[])),arc(s(38)*s(13),1,s(38)*s(13),(true->[])),arc(s(38)*s(13),2,s(38)*s(13),(true->[])),arc(s(38)*s(14),0,s(38)*s(14),(true->[])),arc(s(38)*s(14),1,s(38)*s(15),(true->[])),arc(s(38)*s(14),2,s(38)*s(13),(true->[])),arc(s(28)*s(19),0,s(26)*s(19),(true->[])),arc(s(28)*s(19),1,s(31)*s(19),(true->[])),arc(s(28)*s(19),2,s(33)*s(19),(true->[])),arc(s(30)*s(19),0,s(32)*s(19),(true->[])),arc(s(30)*s(19),1,s(33)*s(19),(true->[])),arc(s(30)*s(19),2,s(33)*s(19),(true->[])),arc(s(29)*s(19),0,s(32)*s(19),(true->[])),arc(s(29)*s(19),1,s(31)*s(19),(true->[])),arc(s(29)*s(19),2,s(33)*s(19),(true->[])),arc(s(34)*s(18),0,s(32)*s(19),(true->[])),arc(s(34)*s(18),1,s(37)*s(18),(true->[])),arc(s(34)*s(18),2,s(38)*s(16),(true->[])),arc(s(36)*s(16),0,s(38)*s(17),(true->[])),arc(s(36)*s(16),1,s(38)*s(16),(true->[])),arc(s(36)*s(16),2,s(38)*s(16),(true->[])),arc(s(35)*s(17),0,s(38)*s(17),(true->[])),arc(s(35)*s(17),1,s(37)*s(18),(true->[])),arc(s(35)*s(17),2,s(38)*s(16),(true->[])),arc(s(38)*s(15),0,s(38)*s(17),(true->[])),arc(s(38)*s(15),1,s(38)*s(15),(true->[])),arc(s(38)*s(15),2,s(38)*s(13),(true->[])),arc(s(31)*s(19),0,s(29)*s(19),(true->[])),arc(s(31)*s(19),1,s(34)*s(19),(true->[])),arc(s(31)*s(19),2,s(36)*s(19),(true->[])),arc(s(33)*s(19),0,s(35)*s(19),(true->[])),arc(s(33)*s(19),1,s(36)*s(19),(true->[])),arc(s(33)*s(19),2,s(36)*s(19),(true->[])),arc(s(32)*s(19),0,s(35)*s(19),(true->[])),arc(s(32)*s(19),1,s(34)*s(19),(true->[])),arc(s(32)*s(19),2,s(36)*s(19),(true->[])),arc(s(37)*s(18),0,s(35)*s(19),(true->[])),arc(s(37)*s(18),1,s(38)*s(18),(true->[])),arc(s(37)*s(18),2,s(38)*s(16),(true->[])),arc(s(38)*s(16),0,s(38)*s(17),(true->[])),arc(s(38)*s(16),1,s(38)*s(16),(true->[])),arc(s(38)*s(16),2,s(38)*s(16),(true->[])),arc(s(38)*s(17),0,s(38)*s(17),(true->[])),arc(s(38)*s(17),1,s(38)*s(18),(true->[])),arc(s(38)*s(17),2,s(38)*s(16),(true->[])),arc(s(34)*s(19),0,s(32)*s(19),(true->[])),arc(s(34)*s(19),1,s(37)*s(19),(true->[])),arc(s(34)*s(19),2,s(38)*s(19),(true->[])),arc(s(36)*s(19),0,s(38)*s(19),(true->[])),arc(s(36)*s(19),1,s(38)*s(19),(true->[])),arc(s(36)*s(19),2,s(38)*s(19),(true->[])),arc(s(35)*s(19),0,s(38)*s(19),(true->[])),arc(s(35)*s(19),1,s(37)*s(19),(true->[])),arc(s(35)*s(19),2,s(38)*s(19),(true->[])),arc(s(38)*s(18),0,s(38)*s(19),(true->[])),arc(s(38)*s(18),1,s(38)*s(18),(true->[])),arc(s(38)*s(18),2,s(38)*s(16),(true->[])),arc(s(37)*s(19),0,s(35)*s(19),(true->[])),arc(s(37)*s(19),1,s(38)*s(19),(true->[])),arc(s(37)*s(19),2,s(38)*s(19),(true->[])),arc(s(38)*s(19),0,s(38)*s(19),(true->[])),arc(s(38)*s(19),1,s(38)*s(19),(true->[])),arc(s(38)*s(19),2,s(38)*s(19),(true->[]))],[],[],[])).


nb_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1005: Illustrating the NB_INCREASING_TERRACE constraint of the Example
slot
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Automaton Figures 4.1006 and 4.1007 respectively depict the automaton associated with the constraint
NB_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C

≥

<

<

=
{D ← max(D, 1)}

>

=
{D ← max(D, 1)}

<{
D ← 0
R← R + max(D, 1)

}

>

{D
←

0}

Figure 4.1006: Automaton for the NB_INCREASING_TERRACE constraint obtained by
applying decoration Table 3.37 to the seed transducer of the INCREASING_TERRACE
pattern where default is 0

≥ s{R← default}

< r= t

R

≥

<

<
=

>

=

<
{R← R + 1}

>

Figure 4.1007: Simplified automaton for the NB_INCREASING_TERRACE constraint
obtained by applying decoration Table 3.39 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−2 + 1 ≥ 0
are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C 1

C

t
−→
C +

←−
C 1

C
1

C

Table 4.239: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the NB_INCREASING_TERRACE constraint defined as the composition of the
INCREASING_TERRACE pattern , the feature ONE , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s r t

s 0 0 0

r 0 0 1
C

t 0 1
C

1
C

Table 4.240: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the simplified automaton of the NB_INCREASING_TERRACE constraint defined as
the composition of the INCREASING_TERRACE pattern , the feature ONE , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.
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Specialisation

≥ s

< r= t

>,=

<

<
=

>

=

>

Figure 4.1008: Automaton without registers for the NB_INCREASING_TERRA-
CE_EQ_0 constraint; it describes all sequences containing no occurrence of the IN-
CREASING_TERRACE pattern on a sequence of variables; it is derived from the au-
tomaton that counts the number of occurrences of the INCREASING_TERRACE pattern
by removing the register R and the found transition, i.e. the transition from state t to
state r that increments R.

≥ s < r = t

≥ s′ < r′ = t′

≥ s′′

< =

<

< =

<

>,= < =

>,= >

< = < = <

< < = < = <

< = < < = <

< = < = < <

< = < = < =

< = < = < >

< = < = = <

< = = < = <

= < = < = <

> < = < = <

Figure 4.1009: (left) Automaton without registers for the NB_INCREASING_TERRA-
CE_EQ_UP constraint; it describes all sequences containing the maximum number of
occurrences of the INCREASING_TERRACE pattern on a sequence of sv variables,
assuming no restriction on the domain of the variables, i.e. the simplified bound
max(0, b sv−2

2 c) of the Restrictions slot (see ¬); transitions in blue correspond to a
new occurrence of the INCREASING_TERRACE pattern, dashed transitions to slack,
and accepting states have a light-brown background; states r and s′ are accepting
when sv mod 2 = 0, states s , t , r′ and s′′ are accepting when sv mod 2 = 1.
(right) All corresponding solutions for sv− 1 ∈ {5, 6}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≥ sE

< rE = tE

= tO < rO

≥ sO

>,=
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>,=
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>

=
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>

=

>
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(A)

≥ sE

< rE = tE

= tO < rO

≥ sO

>,=

< =

>,=

<=

<

>

=

>
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<

>

=

>

<

(B)

Figure 4.1010: Automata without registers for the (A) NB_INCREASING_TERRA-
CE_IS_EVEN and the (B) NB_INCREASING_TERRACE_IS_ODD constraints; they re-
spectively achieve an even/odd number of occurrences of the INCREASING_TERRACE
pattern on a sequence of n variables; transitions in blue correspond to a new occurrence
of the INCREASING_TERRACE pattern.
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NB_INFLEXION

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint NB_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
8

VALUE ≤ 6 = 8 − 2

Ê Ë Ì Í Î Ï

0

2

¬(see fig. 4.1015) 8

VALUE ≤ 6 = 8 − 2

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the INFLEXION pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.

Example (8, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.1011 provides an example where the NB_INFLEXION

(8, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_inflexion,['20141203']).

ctr_origin(nb_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(nb_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_inflexion,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_inflexion, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_inflexion, []).

ctr_functional_dependency(nb_inflexion, 1, [2]).

ctr_typical(nb_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(nb_inflexion,nb_inflexion(8,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(nb_inflexion,[]).

ctr_eval(nb_inflexion, [checker(nb_inflexion_c1),
    checker(nb_inflexion_c),
    automaton(nb_inflexion_a1),
    automaton(nb_inflexion_a),
    automaton_with_signature(nb_inflexion_a1_s),
    automaton_with_signature(nb_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_inflexion_c(VARS, Default, s, Default, 0, Default, Value).

nb_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        nb_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
nb_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        nb_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
nb_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        nb_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
nb_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,1),
        nb_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result).
nb_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,1),
        nb_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
nb_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(D,1),
        nb_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,1),
        nb_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result).

nb_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_inflexion_c1(VARS, Default, s, Default, Value).

nb_inflexion_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_inflexion_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        nb_inflexion_c1([Xj|Xs], Default, s, R, Result).
nb_inflexion_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        nb_inflexion_c1([Xj|Xs], Default, t, R, Result).
nb_inflexion_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        nb_inflexion_c1([Xj|Xs], Default, r, R, Result).
nb_inflexion_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_inflexion_c1([Xj|Xs], Default, t, A1000, Result).
nb_inflexion_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        nb_inflexion_c1([Xj|Xs], Default, r, R, Result).
nb_inflexion_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>=Xj, !,
        nb_inflexion_c1([Xj|Xs], Default, t, R, Result).
nb_inflexion_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_inflexion_c1([Xj|Xs], Default, r, A1000, Result).

ctr_automaton_signature(nb_inflexion, nb_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_inflexion, nb_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_inflexion, nb_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_inflexion, nb_inflexion_ao1, pair_signature(2,signature)).

nb_inflexion_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_inflexion_a(Flag,Value,VARIABLES,Default).

nb_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, R + max(D, 1)])),
        arc(r,LT,r,([C, max(D, 1), R])),
        arc(r,EQ,r,([C, max(D, 1), R])),
        arc(t,GT,t,([C, max(D, 1), R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,r,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

nb_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, R + max(D, 1)])),
        arc(r,LT,r,([C, max(D, 1), R])),
        arc(r,EQ,r,([C, max(D, 1), R])),
        arc(t,GT,t,([C, max(D, 1), R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,r,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_inflexion_a1(Flag,Value,VARIABLES,Default).

nb_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([R])),
        arc(s,GT,t,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([R + 1])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

nb_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([R])),
        arc(s,GT,t,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([R + 1])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_inflexion_r(VALUE,Xs,SV):-
        nb_inflexion_r(VALUE,Xs,SV,SV).

nb_inflexion_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,SV-2).



ctr_specialisation(nb_inflexion, nb_inflexion_eq_0, kernel([source(s),sink(s),sink(r),sink(t)],[arc(s,0,r,(true->[])),arc(s,1,s,(true->[])),arc(s,2,t,(true->[])),arc(r,0,r,(true->[])),arc(r,1,r,(true->[])),arc(t,1,t,(true->[])),arc(t,2,t,(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_1, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_2, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_3, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_4, kernel([source(s(1)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_5, kernel([source(s(1)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(u)],[arc(s,0,r,(true->[])),arc(s,1,u,(true->[])),arc(s,2,t,(true->[])),arc(r,2,t,(true->[])),arc(t,0,r,(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,tE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,rE,(true->[])),arc(rE,2,tO,(true->[])),arc(tE,0,rO,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,tE,(true->[])),arc(tO,0,rE,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,tO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,rO,(true->[])),arc(rO,2,tE,(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_is_odd, kernel([source(sE),sink(tO),sink(rO)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,tE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,rE,(true->[])),arc(rE,2,tO,(true->[])),arc(tE,0,rO,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,tE,(true->[])),arc(tO,0,rE,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,tO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,rO,(true->[])),arc(rO,2,tE,(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_gt_0, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_lt_up, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_up_minus_1, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(7),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_gt_1, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_lt_up_minus_1, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_up_minus_2, kernel([source(s(1)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(10),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_gt_2, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_lt_up_minus_2, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(11),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_up_minus_3, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(11),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(13),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_gt_3, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_lt_up_minus_3, kernel([source(s(1)),sink(s(14))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(14),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_up_minus_4, kernel([source(s(1)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(16),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_gt_4, kernel([source(s(1)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_lt_up_minus_4, kernel([source(s(1)),sink(s(17))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(14),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_eq_up_minus_5, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(14),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),0,s(19),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(19),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_gt_5, kernel([source(s(1)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_lt_up_minus_5, kernel([source(s(1)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(14),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(5)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(5)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(5),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(5)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(5),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(5)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(5),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(9),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(5)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(5),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(9),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(12),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(5)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(5),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(9),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(5)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(13),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(14),(true->[])),arc(s(3)*s(14),0,s(5)*s(14),(true->[])),arc(s(3)*s(14),1,s(5)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(5)*s(14),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(14),0,s(5)*s(14),(true->[])),arc(s(5)*s(14),1,s(5)*s(14),(true->[])),arc(s(5)*s(14),2,s(5)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(4),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(4),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(6),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(6),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(7),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(7),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(10),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(9),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(8)*s(9),0,s(8)*s(10),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(7),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(9),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(11),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(12),(true->[])),arc(s(8)*s(9),0,s(8)*s(10),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(8)*s(11),0,s(8)*s(12),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(8)*s(12),(true->[])),arc(s(5)*s(12),2,s(8)*s(12),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(12),(true->[])),arc(s(8)*s(12),0,s(8)*s(12),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(7),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(9),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(11),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(13),(true->[])),arc(s(8)*s(9),0,s(8)*s(10),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(14),(true->[])),arc(s(8)*s(11),0,s(8)*s(12),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(6)*s(14),(true->[])),arc(s(5)*s(13),1,s(8)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(13),(true->[])),arc(s(5)*s(14),0,s(6)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(8)*s(12),0,s(8)*s(12),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(14),(true->[])),arc(s(6)*s(14),0,s(8)*s(14),(true->[])),arc(s(6)*s(14),1,s(8)*s(14),(true->[])),arc(s(6)*s(14),2,s(5)*s(14),(true->[])),arc(s(8)*s(13),0,s(8)*s(14),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(14),0,s(8)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(8)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(4),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(4),(true->[])),arc(s(10)*s(1),0,s(11)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(11)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(4),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(3),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(6),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(11)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(6),(true->[])),arc(s(11)*s(3),0,s(11)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(5),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(3),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(6),(true->[])),arc(s(8)*s(6),2,s(11)*s(6),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(6),(true->[])),arc(s(11)*s(5),0,s(11)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(11)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(11)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(5),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(3),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(7),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(8),(true->[])),arc(s(11)*s(5),0,s(11)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(8),(true->[])),arc(s(11)*s(7),0,s(11)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(8),(true->[])),arc(s(11)*s(8),0,s(11)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(11)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(11)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(11)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(5),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(3),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(10),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(7),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(11)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(11)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(11)*s(7),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(9),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(11)*s(8),0,s(11)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(11)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(10),(true->[])),arc(s(11)*s(9),0,s(11)*s(10),(true->[])),arc(s(11)*s(9),1,s(11)*s(9),(true->[])),arc(s(11)*s(9),2,s(11)*s(9),(true->[])),arc(s(11)*s(10),0,s(11)*s(10),(true->[])),arc(s(11)*s(10),1,s(11)*s(10),(true->[])),arc(s(11)*s(10),2,s(11)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(11)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(11)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(5),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(7),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(11)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(11),(true->[])),arc(s(11)*s(7),0,s(11)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(11)*s(7),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(12),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(9),(true->[])),arc(s(6)*s(12),0,s(9)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(8)*s(11),0,s(9)*s(12),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(11)*s(8),0,s(11)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(11)*s(11),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(8)*s(12),(true->[])),arc(s(5)*s(12),2,s(8)*s(12),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(12),(true->[])),arc(s(11)*s(9),0,s(11)*s(10),(true->[])),arc(s(11)*s(9),1,s(11)*s(9),(true->[])),arc(s(11)*s(9),2,s(11)*s(9),(true->[])),arc(s(9)*s(12),0,s(11)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(8)*s(12),(true->[])),arc(s(11)*s(11),0,s(11)*s(12),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(11)*s(11),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(11)*s(12),(true->[])),arc(s(11)*s(10),0,s(11)*s(10),(true->[])),arc(s(11)*s(10),1,s(11)*s(10),(true->[])),arc(s(11)*s(10),2,s(11)*s(12),(true->[])),arc(s(11)*s(12),0,s(11)*s(12),(true->[])),arc(s(11)*s(12),1,s(11)*s(12),(true->[])),arc(s(11)*s(12),2,s(11)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(11)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(11)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(5),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(7),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(11)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(11),(true->[])),arc(s(11)*s(7),0,s(11)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(11)*s(7),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(13),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(9),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(6)*s(12),0,s(9)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(14),(true->[])),arc(s(8)*s(11),0,s(9)*s(12),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(11)*s(8),0,s(11)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(11)*s(11),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(6)*s(14),(true->[])),arc(s(5)*s(13),1,s(8)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(13),(true->[])),arc(s(11)*s(9),0,s(11)*s(10),(true->[])),arc(s(11)*s(9),1,s(11)*s(9),(true->[])),arc(s(11)*s(9),2,s(11)*s(9),(true->[])),arc(s(5)*s(14),0,s(6)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(9)*s(12),0,s(11)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(8)*s(14),(true->[])),arc(s(11)*s(11),0,s(11)*s(12),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(11)*s(11),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(9)*s(14),(true->[])),arc(s(6)*s(14),2,s(5)*s(14),(true->[])),arc(s(8)*s(13),0,s(9)*s(14),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(11)*s(10),0,s(11)*s(10),(true->[])),arc(s(11)*s(10),1,s(11)*s(10),(true->[])),arc(s(11)*s(10),2,s(11)*s(13),(true->[])),arc(s(8)*s(14),0,s(9)*s(14),(true->[])),arc(s(8)*s(14),1,s(11)*s(14),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(11)*s(12),0,s(11)*s(12),(true->[])),arc(s(11)*s(12),1,s(11)*s(12),(true->[])),arc(s(11)*s(12),2,s(11)*s(14),(true->[])),arc(s(9)*s(14),0,s(11)*s(14),(true->[])),arc(s(9)*s(14),1,s(11)*s(14),(true->[])),arc(s(9)*s(14),2,s(8)*s(14),(true->[])),arc(s(11)*s(13),0,s(11)*s(14),(true->[])),arc(s(11)*s(13),1,s(11)*s(13),(true->[])),arc(s(11)*s(13),2,s(11)*s(13),(true->[])),arc(s(11)*s(14),0,s(11)*s(14),(true->[])),arc(s(11)*s(14),1,s(11)*s(14),(true->[])),arc(s(11)*s(14),2,s(11)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(4),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(4),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(4),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(14)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(14)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(14)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(6),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(6),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(14)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(6),(true->[])),arc(s(8)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(6),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(6),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(14)*s(6),(true->[])),arc(s(11)*s(6),2,s(14)*s(6),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(14)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(14)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(8),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(8),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(8),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(14)*s(8),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(14)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(14)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(10),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(10),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(10),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(9),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(14)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(14)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(14)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(11),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(12),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(6)*s(12),0,s(9)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(8)*s(11),0,s(9)*s(12),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(8)*s(12),(true->[])),arc(s(5)*s(12),2,s(8)*s(12),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(12),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(9),(true->[])),arc(s(9)*s(12),0,s(12)*s(12),(true->[])),arc(s(9)*s(12),1,s(12)*s(12),(true->[])),arc(s(9)*s(12),2,s(8)*s(12),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(14)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(11),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(12),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(14)*s(11),0,s(14)*s(12),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(14)*s(12),(true->[])),arc(s(11)*s(12),2,s(14)*s(12),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(12),(true->[])),arc(s(14)*s(12),0,s(14)*s(12),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(14)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(14)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(11),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(13),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(6)*s(12),0,s(9)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(14),(true->[])),arc(s(8)*s(11),0,s(9)*s(12),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(6)*s(14),(true->[])),arc(s(5)*s(13),1,s(8)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(13),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(9),(true->[])),arc(s(5)*s(14),0,s(6)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(9)*s(12),0,s(12)*s(12),(true->[])),arc(s(9)*s(12),1,s(12)*s(12),(true->[])),arc(s(9)*s(12),2,s(8)*s(14),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(14)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(11),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(9)*s(14),(true->[])),arc(s(6)*s(14),2,s(5)*s(14),(true->[])),arc(s(8)*s(13),0,s(9)*s(14),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(13),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(8)*s(14),0,s(9)*s(14),(true->[])),arc(s(8)*s(14),1,s(11)*s(14),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(14),(true->[])),arc(s(14)*s(11),0,s(14)*s(12),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(9)*s(14),0,s(12)*s(14),(true->[])),arc(s(9)*s(14),1,s(12)*s(14),(true->[])),arc(s(9)*s(14),2,s(8)*s(14),(true->[])),arc(s(11)*s(13),0,s(12)*s(14),(true->[])),arc(s(11)*s(13),1,s(14)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(13),(true->[])),arc(s(11)*s(14),0,s(12)*s(14),(true->[])),arc(s(11)*s(14),1,s(14)*s(14),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(12),0,s(14)*s(12),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(14),(true->[])),arc(s(12)*s(14),0,s(14)*s(14),(true->[])),arc(s(12)*s(14),1,s(14)*s(14),(true->[])),arc(s(12)*s(14),2,s(11)*s(14),(true->[])),arc(s(14)*s(13),0,s(14)*s(14),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(13),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(17)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(4),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(4),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(4),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(14)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(4),(true->[])),arc(s(16)*s(1),0,s(17)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(14)*s(4),0,s(15)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(4),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(17)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(6),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(6),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(6),(true->[])),arc(s(8)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(6),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(6),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(17)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(14)*s(6),(true->[])),arc(s(11)*s(6),2,s(14)*s(6),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(5),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(14)*s(6),0,s(15)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(6),(true->[])),arc(s(14)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(6),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(17)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(8),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(17)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(8),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(7),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(8),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(5),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(14)*s(7),0,s(15)*s(8),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(7),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(14)*s(8),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(8),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(14)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(8),0,s(15)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(8),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(8),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(17)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(10),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(17)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(7),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(5),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(10),(true->[])),arc(s(14)*s(7),0,s(15)*s(8),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(7),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(10),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(9),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(14)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(14)*s(10),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(9),(true->[])),arc(s(14)*s(10),0,s(15)*s(10),(true->[])),arc(s(14)*s(10),1,s(17)*s(10),(true->[])),arc(s(14)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(14)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(17)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(17)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(11),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(7),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(12),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(5),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(6)*s(12),0,s(9)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(8)*s(11),0,s(9)*s(12),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(15)*s(8),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(7),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(8)*s(12),(true->[])),arc(s(5)*s(12),2,s(8)*s(12),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(12),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(9),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(9)*s(12),0,s(12)*s(12),(true->[])),arc(s(9)*s(12),1,s(12)*s(12),(true->[])),arc(s(9)*s(12),2,s(8)*s(12),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(14)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(14)*s(11),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(12),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(9),(true->[])),arc(s(12)*s(12),0,s(15)*s(12),(true->[])),arc(s(12)*s(12),1,s(15)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(14)*s(11),0,s(15)*s(12),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(11),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(14)*s(12),(true->[])),arc(s(11)*s(12),2,s(14)*s(12),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(14)*s(12),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(15)*s(12),0,s(17)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(14)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(12),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(14)*s(12),0,s(15)*s(12),(true->[])),arc(s(14)*s(12),1,s(17)*s(12),(true->[])),arc(s(14)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(12),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(17)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(17)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(11),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(7),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(13),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(5),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(6)*s(12),0,s(9)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(14),(true->[])),arc(s(8)*s(11),0,s(9)*s(12),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(15)*s(8),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(7),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(6)*s(14),(true->[])),arc(s(5)*s(13),1,s(8)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(13),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(9),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(5)*s(14),0,s(6)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(9)*s(12),0,s(12)*s(12),(true->[])),arc(s(9)*s(12),1,s(12)*s(12),(true->[])),arc(s(9)*s(12),2,s(8)*s(14),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(14)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(14)*s(11),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(9)*s(14),(true->[])),arc(s(6)*s(14),2,s(5)*s(14),(true->[])),arc(s(8)*s(13),0,s(9)*s(14),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(13),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(9),(true->[])),arc(s(8)*s(14),0,s(9)*s(14),(true->[])),arc(s(8)*s(14),1,s(11)*s(14),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(12)*s(12),0,s(15)*s(12),(true->[])),arc(s(12)*s(12),1,s(15)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(14),(true->[])),arc(s(14)*s(11),0,s(15)*s(12),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(11),(true->[])),arc(s(9)*s(14),0,s(12)*s(14),(true->[])),arc(s(9)*s(14),1,s(12)*s(14),(true->[])),arc(s(9)*s(14),2,s(8)*s(14),(true->[])),arc(s(11)*s(13),0,s(12)*s(14),(true->[])),arc(s(11)*s(13),1,s(14)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(14)*s(13),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(11)*s(14),0,s(12)*s(14),(true->[])),arc(s(11)*s(14),1,s(14)*s(14),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(15)*s(12),0,s(17)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(14)*s(14),(true->[])),arc(s(17)*s(11),0,s(17)*s(12),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(12)*s(14),0,s(15)*s(14),(true->[])),arc(s(12)*s(14),1,s(15)*s(14),(true->[])),arc(s(12)*s(14),2,s(11)*s(14),(true->[])),arc(s(14)*s(13),0,s(15)*s(14),(true->[])),arc(s(14)*s(13),1,s(17)*s(13),(true->[])),arc(s(14)*s(13),2,s(17)*s(13),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(13),(true->[])),arc(s(14)*s(14),0,s(15)*s(14),(true->[])),arc(s(14)*s(14),1,s(17)*s(14),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(14),(true->[])),arc(s(15)*s(14),0,s(17)*s(14),(true->[])),arc(s(15)*s(14),1,s(17)*s(14),(true->[])),arc(s(15)*s(14),2,s(14)*s(14),(true->[])),arc(s(17)*s(13),0,s(17)*s(14),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(13),(true->[])),arc(s(17)*s(14),0,s(17)*s(14),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(17)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(4),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(4),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(4),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(14)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(15)*s(2),0,s(18)*s(2),(true->[])),arc(s(15)*s(2),1,s(18)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(4),(true->[])),arc(s(16)*s(1),0,s(18)*s(2),(true->[])),arc(s(16)*s(1),1,s(19)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(20)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(3),(true->[])),arc(s(14)*s(4),0,s(15)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(4),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(20)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(3),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(17)*s(4),0,s(18)*s(4),(true->[])),arc(s(17)*s(4),1,s(20)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(20)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(6),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(6),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(6),(true->[])),arc(s(8)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(6),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(6),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(18)*s(2),(true->[])),arc(s(15)*s(2),1,s(18)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(18)*s(2),(true->[])),arc(s(16)*s(1),1,s(19)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(14)*s(6),(true->[])),arc(s(11)*s(6),2,s(14)*s(6),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(20)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(3),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(5),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(20)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(3),(true->[])),arc(s(14)*s(6),0,s(15)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(6),(true->[])),arc(s(14)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(6),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(18)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(6),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(20)*s(5),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(17)*s(6),0,s(18)*s(6),(true->[])),arc(s(17)*s(6),1,s(20)*s(6),(true->[])),arc(s(17)*s(6),2,s(20)*s(6),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(6),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(6),(true->[])),arc(s(20)*s(5),0,s(20)*s(6),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(20)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(8),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(18)*s(2),(true->[])),arc(s(15)*s(2),1,s(18)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(18)*s(2),(true->[])),arc(s(16)*s(1),1,s(19)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(8),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(7),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(20)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(3),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(8),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(5),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(20)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(3),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(14)*s(7),0,s(15)*s(8),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(7),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(14)*s(8),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(18)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(8),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(20)*s(5),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(15)*s(8),0,s(18)*s(8),(true->[])),arc(s(15)*s(8),1,s(18)*s(8),(true->[])),arc(s(15)*s(8),2,s(14)*s(8),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(20)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(7),(true->[])),arc(s(14)*s(8),0,s(15)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(8),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(8),(true->[])),arc(s(20)*s(5),0,s(20)*s(6),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(8),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(8),0,s(18)*s(8),(true->[])),arc(s(17)*s(8),1,s(20)*s(8),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(20)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(10),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(18)*s(2),(true->[])),arc(s(15)*s(2),1,s(18)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(18)*s(2),(true->[])),arc(s(16)*s(1),1,s(19)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(7),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(20)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(3),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(5),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(20)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(3),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(10),(true->[])),arc(s(14)*s(7),0,s(15)*s(8),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(7),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(10),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(18)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(9),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(20)*s(5),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(14)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(15)*s(8),0,s(18)*s(8),(true->[])),arc(s(15)*s(8),1,s(18)*s(8),(true->[])),arc(s(15)*s(8),2,s(14)*s(10),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(20)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(7),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(9),(true->[])),arc(s(20)*s(5),0,s(20)*s(6),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(14)*s(10),0,s(15)*s(10),(true->[])),arc(s(14)*s(10),1,s(17)*s(10),(true->[])),arc(s(14)*s(10),2,s(17)*s(10),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(10),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(14)*s(10),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(20)*s(9),(true->[])),arc(s(17)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(9),(true->[])),arc(s(17)*s(10),0,s(18)*s(10),(true->[])),arc(s(17)*s(10),1,s(20)*s(10),(true->[])),arc(s(17)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(10),(true->[])),arc(s(20)*s(9),0,s(20)*s(10),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(20)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(18)*s(2),(true->[])),arc(s(15)*s(2),1,s(18)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(18)*s(2),(true->[])),arc(s(16)*s(1),1,s(19)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(11),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(7),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(20)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(3),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(12),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(5),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(20)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(3),(true->[])),arc(s(6)*s(12),0,s(9)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(8)*s(11),0,s(9)*s(12),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(15)*s(8),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(7),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(8)*s(12),(true->[])),arc(s(5)*s(12),2,s(8)*s(12),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(12),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(18)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(9),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(20)*s(5),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(12),0,s(12)*s(12),(true->[])),arc(s(9)*s(12),1,s(12)*s(12),(true->[])),arc(s(9)*s(12),2,s(8)*s(12),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(14)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(15)*s(8),0,s(18)*s(8),(true->[])),arc(s(15)*s(8),1,s(18)*s(8),(true->[])),arc(s(15)*s(8),2,s(14)*s(11),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(20)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(7),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(12),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(9),(true->[])),arc(s(20)*s(5),0,s(20)*s(6),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(12),0,s(15)*s(12),(true->[])),arc(s(12)*s(12),1,s(15)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(14)*s(11),0,s(15)*s(12),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(11),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(14)*s(12),(true->[])),arc(s(11)*s(12),2,s(14)*s(12),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(14)*s(12),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(20)*s(9),(true->[])),arc(s(17)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(9),(true->[])),arc(s(15)*s(12),0,s(18)*s(12),(true->[])),arc(s(15)*s(12),1,s(18)*s(12),(true->[])),arc(s(15)*s(12),2,s(14)*s(12),(true->[])),arc(s(17)*s(11),0,s(18)*s(12),(true->[])),arc(s(17)*s(11),1,s(20)*s(11),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(11),(true->[])),arc(s(14)*s(12),0,s(15)*s(12),(true->[])),arc(s(14)*s(12),1,s(17)*s(12),(true->[])),arc(s(14)*s(12),2,s(17)*s(12),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(12),(true->[])),arc(s(20)*s(9),0,s(20)*s(10),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(17)*s(12),(true->[])),arc(s(20)*s(11),0,s(20)*s(12),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(11),(true->[])),arc(s(17)*s(12),0,s(18)*s(12),(true->[])),arc(s(17)*s(12),1,s(20)*s(12),(true->[])),arc(s(17)*s(12),2,s(20)*s(12),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(12),(true->[])),arc(s(20)*s(12),0,s(20)*s(12),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_inflexion, nb_inflexion_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(20)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(1),0,s(9)*s(2),(true->[])),arc(s(7)*s(1),1,s(10)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(11)*s(3),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(12)*s(2),(true->[])),arc(s(9)*s(2),1,s(12)*s(2),(true->[])),arc(s(9)*s(2),2,s(8)*s(5),(true->[])),arc(s(10)*s(1),0,s(12)*s(2),(true->[])),arc(s(10)*s(1),1,s(13)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(3),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(8)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(8)*s(7),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(14)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(2),0,s(15)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(5),(true->[])),arc(s(13)*s(1),0,s(15)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(9)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(7),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(17)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(6),0,s(12)*s(6),(true->[])),arc(s(9)*s(6),1,s(12)*s(6),(true->[])),arc(s(9)*s(6),2,s(8)*s(9),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(14)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(15)*s(2),0,s(18)*s(2),(true->[])),arc(s(15)*s(2),1,s(18)*s(2),(true->[])),arc(s(15)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(1),0,s(18)*s(2),(true->[])),arc(s(16)*s(1),1,s(19)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(3),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(8),0,s(12)*s(8),(true->[])),arc(s(9)*s(8),1,s(12)*s(8),(true->[])),arc(s(9)*s(8),2,s(8)*s(11),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(14)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(14)*s(7),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(20)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(3),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(13),(true->[])),arc(s(8)*s(9),0,s(9)*s(10),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(9),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(5),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(20)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(3),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(6)*s(12),0,s(9)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(14),(true->[])),arc(s(8)*s(11),0,s(9)*s(12),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(11),(true->[])),arc(s(14)*s(7),0,s(15)*s(8),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(7),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(6)*s(14),(true->[])),arc(s(5)*s(13),1,s(8)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(8)*s(13),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(14)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(18)*s(6),(true->[])),arc(s(15)*s(6),2,s(14)*s(9),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(20)*s(5),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(5),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(5)*s(14),0,s(6)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(9)*s(12),0,s(12)*s(12),(true->[])),arc(s(9)*s(12),1,s(12)*s(12),(true->[])),arc(s(9)*s(12),2,s(8)*s(14),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(14)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(15)*s(8),0,s(18)*s(8),(true->[])),arc(s(15)*s(8),1,s(18)*s(8),(true->[])),arc(s(15)*s(8),2,s(14)*s(11),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(20)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(7),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(9)*s(14),(true->[])),arc(s(6)*s(14),2,s(5)*s(14),(true->[])),arc(s(8)*s(13),0,s(9)*s(14),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(13),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(9),(true->[])),arc(s(20)*s(5),0,s(20)*s(6),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(8)*s(14),0,s(9)*s(14),(true->[])),arc(s(8)*s(14),1,s(11)*s(14),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(12)*s(12),0,s(15)*s(12),(true->[])),arc(s(12)*s(12),1,s(15)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(14),(true->[])),arc(s(14)*s(11),0,s(15)*s(12),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(11),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(9)*s(14),0,s(12)*s(14),(true->[])),arc(s(9)*s(14),1,s(12)*s(14),(true->[])),arc(s(9)*s(14),2,s(8)*s(14),(true->[])),arc(s(11)*s(13),0,s(12)*s(14),(true->[])),arc(s(11)*s(13),1,s(14)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(14)*s(13),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(20)*s(9),(true->[])),arc(s(17)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(9),(true->[])),arc(s(11)*s(14),0,s(12)*s(14),(true->[])),arc(s(11)*s(14),1,s(14)*s(14),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(15)*s(12),0,s(18)*s(12),(true->[])),arc(s(15)*s(12),1,s(18)*s(12),(true->[])),arc(s(15)*s(12),2,s(14)*s(14),(true->[])),arc(s(17)*s(11),0,s(18)*s(12),(true->[])),arc(s(17)*s(11),1,s(20)*s(11),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(11),(true->[])),arc(s(12)*s(14),0,s(15)*s(14),(true->[])),arc(s(12)*s(14),1,s(15)*s(14),(true->[])),arc(s(12)*s(14),2,s(11)*s(14),(true->[])),arc(s(14)*s(13),0,s(15)*s(14),(true->[])),arc(s(14)*s(13),1,s(17)*s(13),(true->[])),arc(s(14)*s(13),2,s(17)*s(13),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(13),(true->[])),arc(s(20)*s(9),0,s(20)*s(10),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(14),0,s(15)*s(14),(true->[])),arc(s(14)*s(14),1,s(17)*s(14),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(17)*s(14),(true->[])),arc(s(20)*s(11),0,s(20)*s(12),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(11),(true->[])),arc(s(15)*s(14),0,s(18)*s(14),(true->[])),arc(s(15)*s(14),1,s(18)*s(14),(true->[])),arc(s(15)*s(14),2,s(14)*s(14),(true->[])),arc(s(17)*s(13),0,s(18)*s(14),(true->[])),arc(s(17)*s(13),1,s(20)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(13),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(13),(true->[])),arc(s(17)*s(14),0,s(18)*s(14),(true->[])),arc(s(17)*s(14),1,s(20)*s(14),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(12),0,s(20)*s(12),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(14),(true->[])),arc(s(18)*s(14),0,s(20)*s(14),(true->[])),arc(s(18)*s(14),1,s(20)*s(14),(true->[])),arc(s(18)*s(14),2,s(17)*s(14),(true->[])),arc(s(20)*s(13),0,s(20)*s(14),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(13),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(20)*s(14),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1011: Illustrating the NB_INFLEXION constraint of the Example slot
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Automaton Figures 4.1012 and 4.1013 respectively depict the automaton associated with the constraint
NB_INFLEXION and its simplified form.

= s





C ← default
D ← 0
R← default





≤ r ≥ t

R + C

=

><

>≤
{D ← max(D, 1)}

≥
{D ← max(D, 1)}

<{
D ← 0
R← R + max(D, 1)

}

Figure 4.1012: Automaton for the NB_INFLEXION constraint obtained by applying
decoration Table 3.37 to the seed transducer of the INFLEXION pattern where default

is 0 (transition r → t has the same registers updates as transition t→ r)

= s{R← default}

≤ r ≥ t

R

=

><

>
≤ ≥

<
{R← R + 1}

Figure 4.1013: Simplified automaton for the NB_INFLEXION constraint obtained by
applying decoration Table 3.39 to the seed transducer of the INFLEXION pattern where
default is 0 (transition r → t has the same register update as transition t → r); Ri −
Ri−1 ≥ 0 and −Ri +Ri−1 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Specialisation

= s

≤ r ≥ t

=

><

<,= >,=

Figure 4.1014: Automaton without registers for the NB_INFLEXION_EQ_0 constraint;
it describes all sequences containing no occurrence of the INFLEXION pattern on a
sequence of variables; it is derived from the automaton that counts the number of oc-
currences of the INFLEXION pattern by removing the register R and the transitions
labelled by found, i.e. transitions r → t and t→ r that increment R.
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< r > t
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< >
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> < >

< > < >

> < > <

Figure 4.1015: (left) Automaton without registers for the NB_INFLEXION_EQ_UP
constraint; it describes all sequences containing the maximum number of occurrences
of the INFLEXION pattern on a sequence of sv variables, i.e. max(0, sv − 2) of the
Restrictions slot (see ¬); transitions in blue correspond to a new occurrence of the IN-
FLEXION pattern; the three accepting states have a light-brown background. (right) All
corresponding solutions for sv− 1 ∈ {1, 2, 3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.



2014 NB_INFLEXION

sE

≤ rE ≥ tE

≤ rO≥ tO

=

><

<,=

>

>,=

<

>,=

<

<,=

>

(A) sE

≤ rE ≥ tE

≤ rO≥ tO

=

><

<,=

>

>,=

<

>,=

<

<,=

>

(B)

Figure 4.1016: Automata without registers for the (A) NB_INFLEXION_IS_EVEN and
the (B) NB_INFLEXION_IS_ODD constraints; they respectively achieve an even/odd
number of occurrences of the INFLEXION pattern on a sequence of n variables; transi-
tions in blue correspond to a new occurrence of the INFLEXION pattern.
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NB_PEAK

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint NB_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 1)/2c)¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1021)

14

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the PEAK pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.

Example (3, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.1017 provides an example where the NB_PEAK

(3, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_peak,['20141203']).

ctr_origin(nb_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(nb_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_peak,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_peak, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(sv-1)/2),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_peak, []).

ctr_functional_dependency(nb_peak, 1, [2]).

ctr_typical(nb_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(nb_peak,nb_peak(3,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(nb_peak,[]).

ctr_eval(nb_peak, [checker(nb_peak_c1),
    checker(nb_peak_c),
    automaton(nb_peak_a1),
    automaton(nb_peak_a),
    automaton_with_signature(nb_peak_a1_s),
    automaton_with_signature(nb_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_peak_c(VARS, Default, s, Default, 0, Default, Value).

nb_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_peak_c([Xj|Xs], Default, s, C, D, R, Result).
nb_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        nb_peak_c([Xj|Xs], Default, r, C, D, R, Result).
nb_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,1),
        nb_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
nb_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,1)),
        nb_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        nb_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result).

nb_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_peak_c1(VARS, Default, s, Default, Value).

nb_peak_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_peak_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_peak_c1([Xj|Xs], Default, s, R, Result).
nb_peak_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        nb_peak_c1([Xj|Xs], Default, r, R, Result).
nb_peak_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_peak_c1([Xj|Xs], Default, t, A1000, Result).
nb_peak_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        nb_peak_c1([Xj|Xs], Default, r, R, Result).
nb_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_peak_c1([Xj|Xs], Default, t, R, Result).
nb_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_peak_c1([Xj|Xs], Default, t, R, Result).
nb_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_peak_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(nb_peak, nb_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_peak, nb_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_peak, nb_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_peak, nb_peak_ao1, pair_signature(2,signature)).

nb_peak_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_peak_a(Flag,Value,VARIABLES,Default).

nb_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([max(D, 1), 0, R])),
        arc(r,LT,r,([C, max(D, 1), R])),
        arc(r,EQ,r,([C, max(D, 1), R])),
        arc(t,GT,t,([max(C, max(D, 1)), 0, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,r,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_peak_ao(Flag,Value,VARIABLES,Default,Options).

nb_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([max(D, 1), 0, R])),
        arc(r,LT,r,([C, max(D, 1), R])),
        arc(r,EQ,r,([C, max(D, 1), R])),
        arc(t,GT,t,([max(C, max(D, 1)), 0, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,r,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_peak_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_peak_a1(Flag,Value,VARIABLES,Default).

nb_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([R + 1])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_peak_ao1(Flag,Value,VARIABLES,Default,Options).

nb_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([R + 1])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_peak_r(VALUE,Xs,SV):-
        nb_peak_r(VALUE,Xs,SV,SV).

nb_peak_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-1)/2).

ctr_glue_matrix(nb_peak, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,1),cell(r,t,1),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,cf+cb)]).

ctr_glue_matrix1(nb_peak, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,1),cell(r,t,0),cell(t,s,0),cell(t,r,0),cell(t,t,0)]).

ctr_specialisation(nb_peak, nb_peak_eq_0, kernel([source(s),sink(s),sink(r)],[arc(s,0,r,(true->[])),arc(s,1,s,(true->[])),arc(s,2,s,(true->[])),arc(r,0,r,(true->[])),arc(r,1,r,(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_1, kernel([source(s(1)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_2, kernel([source(s(1)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_3, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_4, kernel([source(s(1)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_5, kernel([source(s(1)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_up, kernel([source(t),sink(t),sink(r),sink(t1)],[arc(t,0,r,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,t1,(true->[])),arc(r,0,r1,(true->[])),arc(r,1,r1,(true->[])),arc(r,2,t,(true->[])),arc(t1,0,r1,(true->[])),arc(r1,2,t1,(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_is_even, kernel([source(sE),sink(sE),sink(rE)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,rE,(true->[])),arc(rE,2,sO,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,rO,(true->[])),arc(rO,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_is_odd, kernel([source(sE),sink(sO),sink(rO)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,rE,(true->[])),arc(rE,2,sO,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,rO,(true->[])),arc(rO,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_gt_0, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_lt_up, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_up_minus_1, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(8),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_gt_1, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_lt_up_minus_1, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_up_minus_2, kernel([source(s(1)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(9),(true->[])),arc(s(12),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_gt_2, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_lt_up_minus_2, kernel([source(s(1)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_up_minus_3, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(14),0,s(12),(true->[])),arc(s(14),1,s(12),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(14),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(13),(true->[])),arc(s(16),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_up_minus_4, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(16),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(18),(true->[])),arc(s(19),1,s(18),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(18),(true->[])),arc(s(20),1,s(17),(true->[])),arc(s(20),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_gt_4, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_lt_up_minus_4, kernel([source(s(1)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_eq_up_minus_5, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(22),(true->[])),arc(s(24),1,s(21),(true->[])),arc(s(24),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_gt_5, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_lt_up_minus_5, kernel([source(s(1)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(21),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(23),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(5)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(7)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(9)),sink(s(5)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(11)),sink(s(5)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(4)*s(11),0,s(5)*s(11),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(13)),sink(s(5)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(5)*s(12),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(5)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(13),(true->[])),arc(s(4)*s(13),0,s(5)*s(13),(true->[])),arc(s(4)*s(13),1,s(5)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(5)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(5)),sink(s(9)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(7)),sink(s(9)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(11)),sink(s(9)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(8)*s(11),0,s(9)*s(11),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(13)),sink(s(9)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(9)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(9)*s(12),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(9)*s(12),0,s(9)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(13),(true->[])),arc(s(8)*s(13),0,s(9)*s(13),(true->[])),arc(s(8)*s(13),1,s(9)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(9)*s(13),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(5)),sink(s(13)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(7)),sink(s(13)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(9)),sink(s(13)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(11)),sink(s(13)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(12)*s(11),0,s(13)*s(11),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(13)),sink(s(13)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(13)*s(12),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(13)*s(12),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(13),(true->[])),arc(s(12)*s(13),0,s(13)*s(13),(true->[])),arc(s(12)*s(13),1,s(13)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(3)),sink(s(17)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(5)),sink(s(17)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(7)),sink(s(17)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(9)),sink(s(17)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(11)),sink(s(17)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(14)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(17)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(11),(true->[])),arc(s(16)*s(11),0,s(17)*s(11),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(13)),sink(s(17)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(14)*s(12),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(17)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(13)*s(13),(true->[])),arc(s(15)*s(11),0,s(16)*s(12),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(11),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(14)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(17)*s(12),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(15)*s(13),(true->[])),arc(s(17)*s(11),0,s(17)*s(12),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(14)*s(13),0,s(16)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(13)*s(13),(true->[])),arc(s(15)*s(13),0,s(16)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(13),(true->[])),arc(s(16)*s(13),0,s(17)*s(13),(true->[])),arc(s(16)*s(13),1,s(17)*s(13),(true->[])),arc(s(16)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(13),0,s(17)*s(13),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(18)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(3),(true->[])),arc(s(19)*s(3),0,s(20)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(3),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(5)),sink(s(21)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(18)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(5),0,s(20)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(5),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(7)),sink(s(21)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(18)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(7),0,s(20)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(7),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(9)),sink(s(21)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(18)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(9),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(20)*s(9),0,s(21)*s(9),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(9),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(11)),sink(s(21)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(14)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(10),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(11),0,s(18)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(11),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(19)*s(11),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(18)*s(11),0,s(20)*s(11),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(11),0,s(20)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(11),(true->[])),arc(s(20)*s(11),0,s(21)*s(11),(true->[])),arc(s(20)*s(11),1,s(21)*s(11),(true->[])),arc(s(20)*s(11),2,s(19)*s(11),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(13)),sink(s(21)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(14)*s(12),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(13)*s(13),(true->[])),arc(s(15)*s(11),0,s(16)*s(12),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(10),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(14)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(18)*s(12),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(15)*s(13),(true->[])),arc(s(17)*s(11),0,s(18)*s(12),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(11),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(19)*s(11),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(14)*s(13),0,s(16)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(13)*s(13),(true->[])),arc(s(15)*s(13),0,s(16)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(17)*s(13),(true->[])),arc(s(19)*s(11),0,s(20)*s(12),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(11),(true->[])),arc(s(16)*s(13),0,s(18)*s(13),(true->[])),arc(s(16)*s(13),1,s(18)*s(13),(true->[])),arc(s(16)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(13),0,s(18)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(19)*s(13),(true->[])),arc(s(20)*s(12),0,s(21)*s(12),(true->[])),arc(s(20)*s(12),1,s(21)*s(12),(true->[])),arc(s(20)*s(12),2,s(19)*s(13),(true->[])),arc(s(21)*s(11),0,s(21)*s(12),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(17)*s(13),(true->[])),arc(s(19)*s(13),0,s(20)*s(13),(true->[])),arc(s(19)*s(13),1,s(21)*s(13),(true->[])),arc(s(19)*s(13),2,s(21)*s(13),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(21)*s(13),(true->[])),arc(s(20)*s(13),0,s(21)*s(13),(true->[])),arc(s(20)*s(13),1,s(21)*s(13),(true->[])),arc(s(20)*s(13),2,s(19)*s(13),(true->[])),arc(s(21)*s(13),0,s(21)*s(13),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(21)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(3)),sink(s(25)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(18)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(3),(true->[])),arc(s(19)*s(3),0,s(20)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(3),(true->[])),arc(s(21)*s(3),0,s(22)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(3),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(5)),sink(s(25)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(18)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(5),0,s(20)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(5),(true->[])),arc(s(21)*s(5),0,s(22)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(5),(true->[])),arc(s(23)*s(5),0,s(24)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(7)),sink(s(25)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(18)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(22)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(7),0,s(20)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(21)*s(7),(true->[])),arc(s(23)*s(5),0,s(24)*s(6),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(7),(true->[])),arc(s(21)*s(7),0,s(22)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(23)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(21)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(23)*s(7),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_peak, nb_peak_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(9)),sink(s(25)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(22)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(21)*s(7),(true->[])),arc(s(23)*s(5),0,s(24)*s(6),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(18)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(22)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(22)*s(8),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(23)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(9),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(22)*s(8),0,s(24)*s(8),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(21)*s(9),(true->[])),arc(s(23)*s(7),0,s(24)*s(8),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(20)*s(9),0,s(22)*s(9),(true->[])),arc(s(20)*s(9),1,s(22)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(9),(true->[])),arc(s(21)*s(9),0,s(22)*s(9),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(23)*s(9),(true->[])),arc(s(24)*s(8),0,s(25)*s(8),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(23)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(22)*s(9),0,s(24)*s(9),(true->[])),arc(s(22)*s(9),1,s(24)*s(9),(true->[])),arc(s(22)*s(9),2,s(21)*s(9),(true->[])),arc(s(23)*s(9),0,s(24)*s(9),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(24)*s(9),0,s(25)*s(9),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(23)*s(9),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[]))],[],[],[])).
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nb_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1017: Illustrating the NB_PEAK constraint of the Example slot
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Automaton Figures 4.1018 and 4.1019 respectively depict the automaton associated with the constraint
NB_PEAK and its simplified form.

≥ s





C ← default
D ← 0
R← default





≤ r ≥ t

R + C

≥

<

>{
C ← max(D, 1)
D ← 0

}

≤
{D ← max(D, 1)}

>{
C ← max(C,max(D, 1))
D ← 0

}

=
{D ← max(D, 1)}

<



C ← default
D ← 0
R← R + C





Figure 4.1018: Automaton for the NB_PEAK constraint obtained by applying decora-
tion Table 3.37 to the seed transducer of the PEAK pattern where default is 0

≥ s{R← default}

≤ r ≥ t

R

≥

<

>
{R← R + 1}

≤ >

=<

Figure 4.1019: Simplified automaton for the NB_PEAK constraint obtained by applying
decoration Table 3.39 to the seed transducer of the PEAK pattern where default is 0;
Ri −Ri−1 ≥ 0 and −Ri +Ri−2 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

C
1

R

t
−→
C +

←−
C 1

L −→
C +

←−
C

Table 4.241: Concrete glue matrix, derived from the parametrised glue matrix 3.11,
for the NB_PEAK constraint defined as the composition of the PEAK pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 1
C

0
R

t 0 0
L

0

Table 4.242: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the simplified automaton of the NB_PEAK constraint defined as the composition of the
PEAK pattern , the feature ONE , and the aggregator sum ; cells of the glue matrix

are coloured with the colour of the constituent to which they are related.
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Specialisation

≥ s ≤ r

>,=

<

<,=

Figure 4.1020: Automaton without registers for the NB_PEAK_EQ_0 constraint; it
describes all sequences containing no occurrence of the PEAK pattern on a sequence of
variables; it is derived from the automaton that counts the number of occurrences of the
PEAK pattern by removing the register R, the found transition from state r to t that
incrementsR, and the state t that becomes unreachable after removing transition r → t.

> t < r

≥ t′ ≤ r′

<

>

<

>

= > <,=

< > < >

< < > < >

< = > < >

< > < < >

< > < = >

< > < > <

< > < > =

< > < > >

< > = < >

< > > < >

= < > < >

> < > < >

Figure 4.1021: (left) Automaton without registers for the NB_PEAK_EQ_UP con-
straint; it describes all sequences containing the maximum number of occurrences of
the PEAK pattern on a sequence of sv variables, i.e. max(0, b sv−1

2 c) of the Restric-
tions slot (see ¬); transitions in blue correspond to a new occurrence of the PEAK pat-
tern, dashed transitions to slack, and accepting states have a light-brown background;
state t is accepting when sv mod 2 = 1, while states r and t′ are accepting when
sv mod 2 = 0. (right) All corresponding solutions for sv− 1 ∈ {4, 5}.

≥ sE ≤ rO

≥ sO≤ rE

>,=

>,=<,=

<,=

<

>

<

>
(A)

≥ sE ≤ rO

≥ sO≤ rE

>,=

>,=<,=

<,=

<

>

<

>
(B)

Figure 4.1022: Automata without registers for the (A) NB_PEAK_IS_EVEN and the
(B) NB_PEAK_IS_ODD constraints; they respectively achieve an even/odd number of
occurrences of the PEAK pattern on a sequence of n variables; transitions in blue cor-
respond to a new occurrence of the PEAK pattern.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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NB_PLAIN

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint NB_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 1)/2c)¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1027)

14

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the PLAIN pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.

Example (3, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.1023 provides an example where the NB_PLAIN

(3, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_plain,['20141203']).

ctr_origin(nb_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(nb_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_plain,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(sv-1)/2),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_plain, []).

ctr_functional_dependency(nb_plain, 1, [2]).

ctr_typical(nb_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(nb_plain,nb_plain(3,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(nb_plain,[]).

ctr_eval(nb_plain, [checker(nb_plain_c1),
    checker(nb_plain_c),
    automaton(nb_plain_a1),
    automaton(nb_plain_a),
    automaton_with_signature(nb_plain_a1_s),
    automaton_with_signature(nb_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_plain_c(VARS, Default, s, Default, 0, Default, Value).

nb_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_plain_c([Xj|Xs], Default, s, C, D, R, Result).
nb_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        nb_plain_c([Xj|Xs], Default, r, C, D, R, Result).
nb_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        nb_plain_c([Xj|Xs], Default, r, C, D, R, Result).
nb_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,1),
        nb_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).
nb_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        nb_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
nb_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,1),
        nb_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

nb_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_plain_c1(VARS, Default, s, Default, Value).

nb_plain_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_plain_c1([Xj|Xs], Default, s, R, Result).
nb_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        nb_plain_c1([Xj|Xs], Default, r, R, Result).
nb_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        nb_plain_c1([Xj|Xs], Default, r, R, Result).
nb_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_plain_c1([Xj|Xs], Default, t, R, Result).
nb_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_plain_c1([Xj|Xs], Default, s, A1000, Result).
nb_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_plain_c1([Xj|Xs], Default, r, R, Result).
nb_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_plain_c1([Xj|Xs], Default, t, R, Result).
nb_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_plain_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(nb_plain, nb_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_plain, nb_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_plain, nb_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_plain, nb_plain_ao1, pair_signature(2,signature)).

nb_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_plain_a(Flag,Value,VARIABLES,Default).

nb_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,LT,s,([C, 0, R + max(D, 1)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_plain_ao(Flag,Value,VARIABLES,Default,Options).

nb_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,LT,s,([C, 0, R + max(D, 1)])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_plain_a1(Flag,Value,VARIABLES,Default).

nb_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R + 1])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_plain_ao1(Flag,Value,VARIABLES,Default,Options).

nb_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R + 1])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_plain_r(VALUE,Xs,SV):-
        nb_plain_r(VALUE,Xs,SV,SV).

nb_plain_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-1)/2).

ctr_glue_matrix(nb_plain, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,1),cell(r,t,1),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,1)]).

ctr_glue_matrix1(nb_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,1),cell(r,t,1),cell(t,s,0),cell(t,r,1),cell(t,t,1)]).

ctr_specialisation(nb_plain, nb_plain_eq_0, kernel([source(s),sink(s),sink(r),sink(t)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[])),arc(s,2,r,(true->[])),arc(r,1,t,(true->[])),arc(r,2,r,(true->[])),arc(t,1,t,(true->[])),arc(t,2,r,(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_1, kernel([source(s(1)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_2, kernel([source(s(1)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_3, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_4, kernel([source(s(1)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_5, kernel([source(s(1)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_up, kernel([source(s),sink(s),sink(r),sink(s1)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s,(true->[])),arc(r,1,r1,(true->[])),arc(r,2,r1,(true->[])),arc(s1,2,r1,(true->[])),arc(r1,0,s1,(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sO,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,rE,(true->[])),arc(tE,0,sO,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,rE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sE,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,rO,(true->[])),arc(tO,0,sE,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,rO,(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_is_odd, kernel([source(sE),sink(sO),sink(rO),sink(tO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sO,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,rE,(true->[])),arc(tE,0,sO,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,rE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sE,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,rO,(true->[])),arc(tO,0,sE,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,rO,(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_gt_0, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_lt_up, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_up_minus_1, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(3),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_gt_1, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_lt_up_minus_1, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_up_minus_2, kernel([source(s(1)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(7),(true->[])),arc(s(10),2,s(7),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_gt_2, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_lt_up_minus_2, kernel([source(s(1)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_up_minus_3, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(11),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_up_minus_4, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(16),0,s(19),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(18),(true->[])),arc(s(20),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_gt_4, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_lt_up_minus_4, kernel([source(s(1)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_eq_up_minus_5, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(23),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(19),(true->[])),arc(s(22),2,s(19),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(24),(true->[])),arc(s(23),2,s(22),(true->[])),arc(s(24),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_gt_5, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_lt_up_minus_5, kernel([source(s(1)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(21),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(23),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(5)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(7)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(9)),sink(s(5)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(11)),sink(s(5)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(13)),sink(s(5)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(12),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(5)*s(12),0,s(5)*s(13),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(5)*s(13),(true->[])),arc(s(4)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(13),0,s(5)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(5)),sink(s(9)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(7)),sink(s(9)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(11)),sink(s(9)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(13)),sink(s(9)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(9)*s(12),(true->[])),arc(s(8)*s(12),2,s(9)*s(12),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(12),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(9)*s(12),0,s(9)*s(13),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(12),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(9)*s(13),(true->[])),arc(s(8)*s(13),2,s(9)*s(13),(true->[])),arc(s(9)*s(13),0,s(9)*s(13),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(5)),sink(s(13)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(7)),sink(s(13)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(9)),sink(s(13)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(11)),sink(s(13)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(13)),sink(s(13)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(13)*s(12),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(12),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(13),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(13)*s(13),(true->[])),arc(s(12)*s(13),2,s(13)*s(13),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(3)),sink(s(17)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(5)),sink(s(17)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(7)),sink(s(17)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(9)),sink(s(17)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(9),0,s(13)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(16)*s(9),0,s(15)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(11)),sink(s(17)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(14)*s(11),0,s(13)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(16)*s(11),0,s(15)*s(11),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(13)),sink(s(17)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(12),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(13)*s(13),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(12),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(13)*s(13),0,s(15)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(15)*s(13),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(12),(true->[])),arc(s(14)*s(13),0,s(13)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(16)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(16)*s(13),(true->[])),arc(s(17)*s(12),0,s(17)*s(13),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[])),arc(s(16)*s(13),0,s(15)*s(13),(true->[])),arc(s(16)*s(13),1,s(17)*s(13),(true->[])),arc(s(16)*s(13),2,s(17)*s(13),(true->[])),arc(s(17)*s(13),0,s(17)*s(13),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(3),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(18)*s(3),0,s(17)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(20)*s(3),0,s(19)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(5)),sink(s(21)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(5),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(18)*s(5),0,s(17)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(20)*s(5),0,s(19)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(7)),sink(s(21)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(18)*s(7),0,s(17)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(20)*s(7),0,s(19)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(9)),sink(s(21)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(14)*s(9),0,s(13)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(9),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(16)*s(9),0,s(15)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(9),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(18)*s(9),0,s(17)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(20)*s(9),0,s(19)*s(9),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(11)),sink(s(21)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(14)*s(11),0,s(13)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(11),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(16)*s(11),0,s(15)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(11),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(10),(true->[])),arc(s(18)*s(11),0,s(17)*s(11),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[])),arc(s(20)*s(11),0,s(19)*s(11),(true->[])),arc(s(20)*s(11),1,s(21)*s(11),(true->[])),arc(s(20)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(13)),sink(s(21)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(12),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(13)*s(13),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(12),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(13)*s(13),0,s(15)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(15)*s(13),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(18)*s(12),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(12),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(10),(true->[])),arc(s(14)*s(13),0,s(13)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(16)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(16)*s(13),(true->[])),arc(s(18)*s(12),0,s(17)*s(13),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(12),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(12),(true->[])),arc(s(21)*s(10),0,s(21)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[])),arc(s(16)*s(13),0,s(15)*s(13),(true->[])),arc(s(16)*s(13),1,s(18)*s(13),(true->[])),arc(s(16)*s(13),2,s(18)*s(13),(true->[])),arc(s(17)*s(13),0,s(19)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(18)*s(13),(true->[])),arc(s(20)*s(12),0,s(19)*s(13),(true->[])),arc(s(20)*s(12),1,s(21)*s(12),(true->[])),arc(s(20)*s(12),2,s(21)*s(12),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(12),(true->[])),arc(s(18)*s(13),0,s(17)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(19)*s(13),0,s(21)*s(13),(true->[])),arc(s(19)*s(13),1,s(21)*s(13),(true->[])),arc(s(19)*s(13),2,s(20)*s(13),(true->[])),arc(s(21)*s(12),0,s(21)*s(13),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(21)*s(12),(true->[])),arc(s(20)*s(13),0,s(19)*s(13),(true->[])),arc(s(20)*s(13),1,s(21)*s(13),(true->[])),arc(s(20)*s(13),2,s(21)*s(13),(true->[])),arc(s(21)*s(13),0,s(21)*s(13),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(21)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(3)),sink(s(25)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(3),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(18)*s(3),0,s(17)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(3),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(20)*s(3),0,s(19)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(3),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(22)*s(3),0,s(21)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(24)*s(3),0,s(23)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(5)),sink(s(25)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(5),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(18)*s(5),0,s(17)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(20)*s(5),0,s(19)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(5),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(22)*s(5),0,s(21)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(24)*s(5),0,s(23)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plain, nb_plain_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(7)),sink(s(25)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(6),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(18)*s(7),0,s(17)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(7),(true->[])),arc(s(22)*s(6),0,s(21)*s(7),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(20)*s(7),0,s(19)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(22)*s(7),(true->[])),arc(s(24)*s(6),0,s(23)*s(7),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(22)*s(7),0,s(21)*s(7),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(7),0,s(25)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(24)*s(7),0,s(23)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[]))],[],[],[])).
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ctr_specialisation(nb_plain, nb_plain_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(11)),sink(s(25)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(6),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(21)*s(7),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(22)*s(8),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(22)*s(8),(true->[])),arc(s(24)*s(6),0,s(23)*s(7),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(14)*s(11),0,s(13)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(11),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(22)*s(8),0,s(21)*s(9),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(24)*s(8),(true->[])),arc(s(23)*s(7),0,s(25)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(24)*s(8),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(16)*s(11),0,s(15)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(11),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(21)*s(9),0,s(23)*s(9),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(22)*s(10),(true->[])),arc(s(24)*s(8),0,s(23)*s(9),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(8),(true->[])),arc(s(18)*s(11),0,s(17)*s(11),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(11),(true->[])),arc(s(22)*s(10),0,s(21)*s(11),(true->[])),arc(s(22)*s(10),1,s(24)*s(10),(true->[])),arc(s(22)*s(10),2,s(24)*s(10),(true->[])),arc(s(23)*s(9),0,s(25)*s(9),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(24)*s(10),(true->[])),arc(s(25)*s(8),0,s(25)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[])),arc(s(20)*s(11),0,s(19)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(11),(true->[])),arc(s(20)*s(11),2,s(22)*s(11),(true->[])),arc(s(21)*s(11),0,s(23)*s(11),(true->[])),arc(s(21)*s(11),1,s(23)*s(11),(true->[])),arc(s(21)*s(11),2,s(22)*s(11),(true->[])),arc(s(24)*s(10),0,s(23)*s(11),(true->[])),arc(s(24)*s(10),1,s(25)*s(10),(true->[])),arc(s(24)*s(10),2,s(25)*s(10),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(10),(true->[])),arc(s(22)*s(11),0,s(21)*s(11),(true->[])),arc(s(22)*s(11),1,s(24)*s(11),(true->[])),arc(s(22)*s(11),2,s(24)*s(11),(true->[])),arc(s(23)*s(11),0,s(25)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(11),(true->[])),arc(s(23)*s(11),2,s(24)*s(11),(true->[])),arc(s(25)*s(10),0,s(25)*s(11),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[])),arc(s(24)*s(11),0,s(23)*s(11),(true->[])),arc(s(24)*s(11),1,s(25)*s(11),(true->[])),arc(s(24)*s(11),2,s(25)*s(11),(true->[])),arc(s(25)*s(11),0,s(25)*s(11),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(25)*s(11),(true->[]))],[],[],[])).
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nb_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1023: Illustrating the NB_PLAIN constraint of the Example slot
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Automaton Figures 4.1024 and 4.1025 respectively depict the automaton associated with the constraint
NB_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C ≤

>

>

=
{D ← max(D, 1)}

<{
D ← 0
R← R + max(D, 1)

}

>
{D ← 0}

=
{D ← max(D, 1)}

<

{ D
←

0

R
←

R
+
m
ax
(D

, 1
)

}

Figure 4.1024: Automaton for the NB_PLAIN constraint obtained by applying decora-
tion Table 3.37 to the seed transducer of the PLAIN pattern where default is 0

≤ s {R← default}

> r= t

R ≤

>

>

=

<
{R← R + 1}

>
=

<

{R
←

R
+
1}

Figure 4.1025: Simplified automaton for the NB_PLAIN constraint obtained by apply-
ing decoration Table 3.39 to the seed transducer of the PLAIN pattern where default

is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−2 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

C
1

C

t
−→
C +

←−
C 1

C
1

C

Table 4.243: Concrete glue matrix, derived from the parametrised glue matrix 3.12,
for the NB_PLAIN constraint defined as the composition of the PLAIN pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 1
C

1
C

t 0 1
C

1
C

Table 4.244: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the NB_PLAIN constraint defined as the composition of the
PLAIN pattern , the feature ONE , and the aggregator sum ; cells of the glue matrix

are coloured with the colour of the constituent to which they are related.
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Specialisation

≤ s > r = t

<,=

>

>

=

>

=

Figure 4.1026: Automaton without registers for the NB_PLAIN_EQ_0 constraint; it
describes all sequences containing no occurrence of the PLAIN pattern on a sequence
of variables; it is derived from the automaton that counts the number of occurrences of
the PLAIN pattern by removing the register R and the transitions labelled by found,
i.e. transitions r → s and t→ s that increment R.

< s > r

≤ s′ ≥ r′

>

<

>

<

<,
= > =

> < > <

< > < > <

= > < > <

> < < > <

> < = > <

> < > < <

> < > < =

> < > < >

> < > = <

> < > > <

> = < > <

> > < > <

Figure 4.1027: (left) Automaton without registers for the NB_PLAIN_EQ_UP con-
straint; it describes all sequences containing the maximum number of occurrences of
the PLAIN pattern on a sequence of sv variables, i.e. max(0, b sv−1

2 c) of the Restric-
tions slot (see ¬); transitions in blue correspond to a new occurrence of the PLAIN pat-
tern, dashed transitions to slack, and accepting states have a light-brown background;
state s is accepting when sv mod 2 = 1, while states r and s′ are accepting when
sv mod 2 = 0. (right) All corresponding solutions for sv− 1 ∈ {4, 5}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1028: Automata without registers for the (A) NB_PLAIN_IS_EVEN and the
(B) NB_PLAIN_IS_ODD constraints; they respectively achieve an even/odd number of
occurrences of the PLAIN pattern on a sequence of n variables; transitions in blue
correspond to a new occurrence of the PLAIN pattern.
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NB_PLATEAU

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint NB_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 1)/2c)¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1033)

14

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the PLATEAU pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.

Example (3, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.1029 provides an example where the NB_PLATEAU

(3, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_plateau,['20141203']).

ctr_origin(nb_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(nb_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_plateau,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(sv-1)/2),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_plateau, []).

ctr_functional_dependency(nb_plateau, 1, [2]).

ctr_typical(nb_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(nb_plateau,nb_plateau(3,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(nb_plateau,[]).

ctr_eval(nb_plateau, [checker(nb_plateau_c1),
    checker(nb_plateau_c),
    automaton(nb_plateau_a1),
    automaton(nb_plateau_a),
    automaton_with_signature(nb_plateau_a1_s),
    automaton_with_signature(nb_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_plateau_c(VARS, Default, s, Default, 0, Default, Value).

nb_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
nb_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        nb_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
nb_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        nb_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
nb_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,1),
        nb_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).
nb_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        nb_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
nb_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,1),
        nb_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

nb_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_plateau_c1(VARS, Default, s, Default, Value).

nb_plateau_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_plateau_c1([Xj|Xs], Default, s, R, Result).
nb_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        nb_plateau_c1([Xj|Xs], Default, r, R, Result).
nb_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        nb_plateau_c1([Xj|Xs], Default, r, R, Result).
nb_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_plateau_c1([Xj|Xs], Default, t, R, Result).
nb_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_plateau_c1([Xj|Xs], Default, s, A1000, Result).
nb_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_plateau_c1([Xj|Xs], Default, r, R, Result).
nb_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_plateau_c1([Xj|Xs], Default, t, R, Result).
nb_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_plateau_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(nb_plateau, nb_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_plateau, nb_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_plateau, nb_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_plateau, nb_plateau_ao1, pair_signature(2,signature)).

nb_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_plateau_a(Flag,Value,VARIABLES,Default).

nb_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,GT,s,([C, 0, R + max(D, 1)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,GT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_plateau_ao(Flag,Value,VARIABLES,Default,Options).

nb_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,GT,s,([C, 0, R + max(D, 1)])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,GT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_plateau_a1(Flag,Value,VARIABLES,Default).

nb_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R + 1])),
        arc(t,LT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,s,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

nb_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R + 1])),
        arc(t,LT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,s,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_plateau_r(VALUE,Xs,SV):-
        nb_plateau_r(VALUE,Xs,SV,SV).

nb_plateau_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-1)/2).

ctr_glue_matrix(nb_plateau, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,1),cell(r,t,1),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,1)]).

ctr_glue_matrix1(nb_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,1),cell(r,t,1),cell(t,s,0),cell(t,r,1),cell(t,t,1)]).

ctr_specialisation(nb_plateau, nb_plateau_eq_0, kernel([source(s),sink(s),sink(r),sink(t)],[arc(s,0,r,(true->[])),arc(s,1,s,(true->[])),arc(s,2,s,(true->[])),arc(r,0,r,(true->[])),arc(r,1,t,(true->[])),arc(t,0,r,(true->[])),arc(t,1,t,(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_1, kernel([source(s(1)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_2, kernel([source(s(1)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_3, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_4, kernel([source(s(1)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_5, kernel([source(s(1)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_up, kernel([source(s),sink(s),sink(r),sink(s1)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(r,0,r1,(true->[])),arc(r,1,r1,(true->[])),arc(r,2,s,(true->[])),arc(s1,0,r1,(true->[])),arc(r1,2,s1,(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,sO,(true->[])),arc(tE,0,rE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,sO,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,sE,(true->[])),arc(tO,0,rO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_is_odd, kernel([source(sE),sink(sO),sink(rO),sink(tO)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,sO,(true->[])),arc(tE,0,rE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,sO,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,sE,(true->[])),arc(tO,0,rO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_gt_0, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_lt_up, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_up_minus_1, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(8),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_gt_1, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_lt_up_minus_1, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_up_minus_2, kernel([source(s(1)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(9),(true->[])),arc(s(12),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_gt_2, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_lt_up_minus_2, kernel([source(s(1)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_up_minus_3, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(14),0,s(12),(true->[])),arc(s(14),1,s(12),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(14),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(13),(true->[])),arc(s(16),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_up_minus_4, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(16),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(18),(true->[])),arc(s(19),1,s(18),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(18),(true->[])),arc(s(20),1,s(17),(true->[])),arc(s(20),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_gt_4, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_lt_up_minus_4, kernel([source(s(1)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_eq_up_minus_5, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(22),(true->[])),arc(s(24),1,s(21),(true->[])),arc(s(24),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_gt_5, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_lt_up_minus_5, kernel([source(s(1)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(21),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(23),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(5)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(7)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(9)),sink(s(5)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(11)),sink(s(5)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(4)*s(11),0,s(5)*s(11),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(13)),sink(s(5)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(5)*s(12),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(5)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(13),(true->[])),arc(s(4)*s(13),0,s(5)*s(13),(true->[])),arc(s(4)*s(13),1,s(5)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(5)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(5)),sink(s(9)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(7)),sink(s(9)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(11)),sink(s(9)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(8)*s(11),0,s(9)*s(11),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(13)),sink(s(9)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(9)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(9)*s(12),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(9)*s(12),0,s(9)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(13),(true->[])),arc(s(8)*s(13),0,s(9)*s(13),(true->[])),arc(s(8)*s(13),1,s(9)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(9)*s(13),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(5)),sink(s(13)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(7)),sink(s(13)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(9)),sink(s(13)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(11)),sink(s(13)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(12)*s(11),0,s(13)*s(11),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(13)),sink(s(13)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(13)*s(12),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(13)*s(12),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(13),(true->[])),arc(s(12)*s(13),0,s(13)*s(13),(true->[])),arc(s(12)*s(13),1,s(13)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(3)),sink(s(17)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(5)),sink(s(17)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(7)),sink(s(17)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(9)),sink(s(17)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(11)),sink(s(17)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(14)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(17)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(11),(true->[])),arc(s(16)*s(11),0,s(17)*s(11),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(13)),sink(s(17)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(14)*s(12),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(17)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(13)*s(13),(true->[])),arc(s(15)*s(11),0,s(16)*s(12),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(11),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(14)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(17)*s(12),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(15)*s(13),(true->[])),arc(s(17)*s(11),0,s(17)*s(12),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(14)*s(13),0,s(16)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(13)*s(13),(true->[])),arc(s(15)*s(13),0,s(16)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(13),(true->[])),arc(s(16)*s(13),0,s(17)*s(13),(true->[])),arc(s(16)*s(13),1,s(17)*s(13),(true->[])),arc(s(16)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(13),0,s(17)*s(13),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(18)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(3),(true->[])),arc(s(19)*s(3),0,s(20)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(3),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(5)),sink(s(21)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(18)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(5),0,s(20)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(5),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(7)),sink(s(21)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(18)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(7),0,s(20)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(7),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(9)),sink(s(21)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(18)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(9),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(20)*s(9),0,s(21)*s(9),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(9),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(11)),sink(s(21)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(14)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(10),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(11),0,s(18)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(11),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(19)*s(11),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(18)*s(11),0,s(20)*s(11),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(11),0,s(20)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(11),(true->[])),arc(s(20)*s(11),0,s(21)*s(11),(true->[])),arc(s(20)*s(11),1,s(21)*s(11),(true->[])),arc(s(20)*s(11),2,s(19)*s(11),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(13)),sink(s(21)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(14)*s(12),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(13)*s(13),(true->[])),arc(s(15)*s(11),0,s(16)*s(12),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(10),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(14)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(18)*s(12),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(15)*s(13),(true->[])),arc(s(17)*s(11),0,s(18)*s(12),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(11),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(19)*s(11),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(14)*s(13),0,s(16)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(13)*s(13),(true->[])),arc(s(15)*s(13),0,s(16)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(17)*s(13),(true->[])),arc(s(19)*s(11),0,s(20)*s(12),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(11),(true->[])),arc(s(16)*s(13),0,s(18)*s(13),(true->[])),arc(s(16)*s(13),1,s(18)*s(13),(true->[])),arc(s(16)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(13),0,s(18)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(19)*s(13),(true->[])),arc(s(20)*s(12),0,s(21)*s(12),(true->[])),arc(s(20)*s(12),1,s(21)*s(12),(true->[])),arc(s(20)*s(12),2,s(19)*s(13),(true->[])),arc(s(21)*s(11),0,s(21)*s(12),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(17)*s(13),(true->[])),arc(s(19)*s(13),0,s(20)*s(13),(true->[])),arc(s(19)*s(13),1,s(21)*s(13),(true->[])),arc(s(19)*s(13),2,s(21)*s(13),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(21)*s(13),(true->[])),arc(s(20)*s(13),0,s(21)*s(13),(true->[])),arc(s(20)*s(13),1,s(21)*s(13),(true->[])),arc(s(20)*s(13),2,s(19)*s(13),(true->[])),arc(s(21)*s(13),0,s(21)*s(13),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(21)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(3)),sink(s(25)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(18)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(3),(true->[])),arc(s(19)*s(3),0,s(20)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(3),(true->[])),arc(s(21)*s(3),0,s(22)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(3),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(5)),sink(s(25)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(18)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(5),0,s(20)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(5),(true->[])),arc(s(21)*s(5),0,s(22)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(5),(true->[])),arc(s(23)*s(5),0,s(24)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(7)),sink(s(25)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(18)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(22)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(7),0,s(20)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(21)*s(7),(true->[])),arc(s(23)*s(5),0,s(24)*s(6),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(7),(true->[])),arc(s(21)*s(7),0,s(22)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(23)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(21)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(23)*s(7),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(9)),sink(s(25)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(22)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(21)*s(7),(true->[])),arc(s(23)*s(5),0,s(24)*s(6),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(18)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(22)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(22)*s(8),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(23)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(9),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(22)*s(8),0,s(24)*s(8),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(21)*s(9),(true->[])),arc(s(23)*s(7),0,s(24)*s(8),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(20)*s(9),0,s(22)*s(9),(true->[])),arc(s(20)*s(9),1,s(22)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(9),(true->[])),arc(s(21)*s(9),0,s(22)*s(9),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(23)*s(9),(true->[])),arc(s(24)*s(8),0,s(25)*s(8),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(23)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(22)*s(9),0,s(24)*s(9),(true->[])),arc(s(22)*s(9),1,s(24)*s(9),(true->[])),arc(s(22)*s(9),2,s(21)*s(9),(true->[])),arc(s(23)*s(9),0,s(24)*s(9),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(24)*s(9),0,s(25)*s(9),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(23)*s(9),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_plateau, nb_plateau_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(11)),sink(s(25)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(22)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(21)*s(7),(true->[])),arc(s(23)*s(5),0,s(24)*s(6),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(14)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(22)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(22)*s(8),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(23)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(10),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(22)*s(8),0,s(24)*s(8),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(21)*s(9),(true->[])),arc(s(23)*s(7),0,s(24)*s(8),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(11),0,s(18)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(11),(true->[])),arc(s(20)*s(10),0,s(22)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(19)*s(11),(true->[])),arc(s(21)*s(9),0,s(22)*s(10),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(23)*s(9),(true->[])),arc(s(24)*s(8),0,s(25)*s(8),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(23)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(18)*s(11),0,s(20)*s(11),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(11),0,s(20)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(22)*s(10),0,s(24)*s(10),(true->[])),arc(s(22)*s(10),1,s(24)*s(10),(true->[])),arc(s(22)*s(10),2,s(21)*s(11),(true->[])),arc(s(23)*s(9),0,s(24)*s(10),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(20)*s(11),0,s(22)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(11),(true->[])),arc(s(20)*s(11),2,s(19)*s(11),(true->[])),arc(s(21)*s(11),0,s(22)*s(11),(true->[])),arc(s(21)*s(11),1,s(23)*s(11),(true->[])),arc(s(21)*s(11),2,s(23)*s(11),(true->[])),arc(s(24)*s(10),0,s(25)*s(10),(true->[])),arc(s(24)*s(10),1,s(25)*s(10),(true->[])),arc(s(24)*s(10),2,s(23)*s(11),(true->[])),arc(s(25)*s(9),0,s(25)*s(10),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[])),arc(s(22)*s(11),0,s(24)*s(11),(true->[])),arc(s(22)*s(11),1,s(24)*s(11),(true->[])),arc(s(22)*s(11),2,s(21)*s(11),(true->[])),arc(s(23)*s(11),0,s(24)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(11),(true->[])),arc(s(23)*s(11),2,s(25)*s(11),(true->[])),arc(s(25)*s(10),0,s(25)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(11),(true->[])),arc(s(24)*s(11),0,s(25)*s(11),(true->[])),arc(s(24)*s(11),1,s(25)*s(11),(true->[])),arc(s(24)*s(11),2,s(23)*s(11),(true->[])),arc(s(25)*s(11),0,s(25)*s(11),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(25)*s(11),(true->[]))],[],[],[])).
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nb_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1029: Illustrating the NB_PLATEAU constraint of the Example slot
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Automaton Figures 4.1030 and 4.1031 respectively depict the automaton associated with the constraint
NB_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C ≥

<

<

=
{D ← max(D, 1)}

>{
D ← 0
R← R + max(D, 1)

}

<
{D ← 0}

=
{D ← max(D, 1)}

>

{ D
←

0

R
←

R
+
m
ax
(D

, 1
)

}

Figure 4.1030: Automaton for the NB_PLATEAU constraint obtained by applying dec-
oration Table 3.37 to the seed transducer of the PLATEAU pattern where default is 0

≥ s {R← default}

< r= t

R ≥

<

<

=

>
{R← R + 1}

<
=

>

{R
←

R
+
1}

Figure 4.1031: Simplified automaton for the NB_PLATEAU constraint obtained by ap-
plying decoration Table 3.39 to the seed transducer of the PLATEAU pattern where
default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−2 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

C
1

C

t
−→
C +

←−
C 1

C
1

C

Table 4.245: Concrete glue matrix, derived from the parametrised glue matrix 3.13, for
the NB_PLATEAU constraint defined as the composition of the PLATEAU pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 1
C

1
C

t 0 1
C

1
C

Table 4.246: Concrete glue matrix, derived from the parametrised glue matrix 3.13, for
the simplified automaton of the NB_PLATEAU constraint defined as the composition of
the PLATEAU pattern , the feature ONE , and the aggregator sum ; cells of the glue
matrix are coloured with the colour of the constituent to which they are related.
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Specialisation

≥ s < r = t

>,=

<

<

=

<

=

Figure 4.1032: Automaton without registers for the NB_PLATEAU_EQ_0 constraint; it
describes all sequences containing no occurrence of the PLATEAU pattern on a sequence
of variables; it is derived from the automaton that counts the number of occurrences of
the PLATEAU pattern by removing the registerR and the transitions labelled by found,
i.e. transitions r → s and t→ s that increment R.

> s < r

≥ s′ ≤ r′

<

>

<

>

>,
= < =

< > < >

< < > < >

< = > < >

< > < < >

< > < = >

< > < > <

< > < > =

< > < > >

< > = < >

< > > < >

= < > < >

> < > < >

Figure 4.1033: (left) Automaton without registers for the NB_PLATEAU_EQ_UP con-
straint; it describes all sequences containing the maximum number of occurrences
of the PLATEAU pattern on a sequence of sv variables, i.e. max(0, b sv−1

2 c) of the
Restrictions slot (see ¬); transitions in blue correspond to a new occurrence of the
PLATEAU pattern, dashed transitions to slack, and accepting states have a light-brown
background; state s is accepting when sv mod 2 = 1, while states r and s′ are ac-
cepting when sv mod 2 = 0. (right) All corresponding solutions for sv− 1 ∈ {4, 5}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1034: Automata without registers for the (A) NB_PLATEAU_IS_EVEN and the
(B) NB_PLATEAU_IS_ODD constraints; they respectively achieve an even/odd number
of occurrences of the PLATEAU pattern on a sequence of n variables; transitions in blue
correspond to a new occurrence of the PLATEAU pattern.
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NB_PROPER_PLAIN

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint NB_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 1)/3c)¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1039)

15

VALUE ≤ 4

Ê Ë Ì Í

Purpose

VALUE is the number of occurrences of the PROPER_PLAIN pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.

Example (3, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.1035 provides an example where the NB_PROPER_PLAIN

(3, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_proper_plain,['20141203']).

ctr_origin(nb_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(nb_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_proper_plain,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_proper_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(sv-1)/3),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_proper_plain, []).

ctr_functional_dependency(nb_proper_plain, 1, [2]).

ctr_typical(nb_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(nb_proper_plain,nb_proper_plain(3,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(nb_proper_plain,[]).

ctr_eval(nb_proper_plain, [checker(nb_proper_plain_c1),
    checker(nb_proper_plain_c),
    automaton(nb_proper_plain_a1),
    automaton(nb_proper_plain_a),
    automaton_with_signature(nb_proper_plain_a1_s),
    automaton_with_signature(nb_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_proper_plain_c(VARS, Default, s, Default, 0, Default, Value).

nb_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
nb_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        nb_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
nb_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        nb_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
nb_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        nb_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
nb_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        nb_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
nb_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,1),
        nb_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

nb_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_proper_plain_c1(VARS, Default, s, Default, Value).

nb_proper_plain_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_proper_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_proper_plain_c1([Xj|Xs], Default, s, R, Result).
nb_proper_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        nb_proper_plain_c1([Xj|Xs], Default, r, R, Result).
nb_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        nb_proper_plain_c1([Xj|Xs], Default, r, R, Result).
nb_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_proper_plain_c1([Xj|Xs], Default, t, R, Result).
nb_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        nb_proper_plain_c1([Xj|Xs], Default, s, R, Result).
nb_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_proper_plain_c1([Xj|Xs], Default, t, R, Result).
nb_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_proper_plain_c1([Xj|Xs], Default, r, R, Result).
nb_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_proper_plain_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(nb_proper_plain, nb_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_proper_plain, nb_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_proper_plain, nb_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_proper_plain, nb_proper_plain_ao1, pair_signature(2,signature)).

nb_proper_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_proper_plain_a(Flag,Value,VARIABLES,Default).

nb_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

nb_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_proper_plain_a1(Flag,Value,VARIABLES,Default).

nb_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R])),
        arc(t,LT,s,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

nb_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R])),
        arc(t,LT,s,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_proper_plain_r(VALUE,Xs,SV):-
        nb_proper_plain_r(VALUE,Xs,SV,SV).

nb_proper_plain_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-1)/3).

ctr_glue_matrix(nb_proper_plain, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,1),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,1)]).

ctr_glue_matrix1(nb_proper_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,1),cell(t,s,0),cell(t,r,1),cell(t,t,1)]).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_0, kernel([source(s),sink(s),sink(r),sink(t)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s,(true->[])),arc(r,1,t,(true->[])),arc(r,2,r,(true->[])),arc(t,1,t,(true->[])),arc(t,2,r,(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_1, kernel([source(s(1)),sink(s(4)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_2, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_3, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_4, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_5, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1),sink(r1),sink(s2)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s2,(true->[])),arc(r,1,t,(true->[])),arc(r,2,r1,(true->[])),arc(t,0,s,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,r2,(true->[])),arc(s1,0,s2,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,r1,(true->[])),arc(r1,1,t1,(true->[])),arc(r1,2,r2,(true->[])),arc(t1,0,s1,(true->[])),arc(t1,1,t2,(true->[])),arc(s2,2,r2,(true->[])),arc(r2,1,t2,(true->[])),arc(t2,0,s2,(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,rE,(true->[])),arc(tE,0,sO,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,rE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,rO,(true->[])),arc(tO,0,sE,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,rO,(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_is_odd, kernel([source(sE),sink(sO),sink(rO),sink(tO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,rE,(true->[])),arc(tE,0,sO,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,rE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,rO,(true->[])),arc(tO,0,sE,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,rO,(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_gt_0, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_lt_up, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_up_minus_1, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(13),(true->[])),arc(s(5),0,s(18),(true->[])),arc(s(6),0,s(16),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(11),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(17),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(6),(true->[])),arc(s(12),2,s(9),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(11),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(12),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),1,s(6),(true->[])),arc(s(17),2,s(9),(true->[])),arc(s(18),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_gt_1, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_lt_up_minus_1, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(15),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(17),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_up_minus_2, kernel([source(s(1)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(17),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(17),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(19),(true->[])),arc(s(13),2,s(22),(true->[])),arc(s(14),0,s(27),(true->[])),arc(s(15),0,s(25),(true->[])),arc(s(15),1,s(14),(true->[])),arc(s(16),0,s(23),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(22),(true->[])),arc(s(17),0,s(23),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(22),(true->[])),arc(s(18),1,s(14),(true->[])),arc(s(19),0,s(12),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),0,s(17),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(15),(true->[])),arc(s(21),2,s(18),(true->[])),arc(s(22),0,s(25),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(21),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(27),(true->[])),arc(s(25),1,s(27),(true->[])),arc(s(25),2,s(26),(true->[])),arc(s(26),1,s(15),(true->[])),arc(s(26),2,s(18),(true->[])),arc(s(27),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_gt_2, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_lt_up_minus_2, kernel([source(s(1)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(18),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(27),(true->[])),arc(s(23),0,s(28),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(28),(true->[])),arc(s(24),1,s(28),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(21),(true->[])),arc(s(25),1,s(26),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(24),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(28),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(26),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(28),0,s(28),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(28),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_up_minus_3, kernel([source(s(1)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(26),(true->[])),arc(s(21),1,s(26),(true->[])),arc(s(21),2,s(25),(true->[])),arc(s(22),0,s(18),(true->[])),arc(s(22),1,s(28),(true->[])),arc(s(22),2,s(31),(true->[])),arc(s(23),0,s(36),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(23),(true->[])),arc(s(25),0,s(32),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(31),(true->[])),arc(s(26),0,s(32),(true->[])),arc(s(26),1,s(32),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),1,s(23),(true->[])),arc(s(28),0,s(21),(true->[])),arc(s(28),1,s(29),(true->[])),arc(s(28),2,s(33),(true->[])),arc(s(29),0,s(26),(true->[])),arc(s(29),1,s(30),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(24),(true->[])),arc(s(30),2,s(27),(true->[])),arc(s(31),0,s(34),(true->[])),arc(s(31),1,s(29),(true->[])),arc(s(31),2,s(33),(true->[])),arc(s(32),0,s(34),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(33),(true->[])),arc(s(33),0,s(36),(true->[])),arc(s(33),1,s(30),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(36),(true->[])),arc(s(34),1,s(36),(true->[])),arc(s(34),2,s(35),(true->[])),arc(s(35),1,s(24),(true->[])),arc(s(35),2,s(27),(true->[])),arc(s(36),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_gt_3, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_lt_up_minus_3, kernel([source(s(1)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(18),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(21),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(24),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(33),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(27),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(36),(true->[])),arc(s(32),0,s(37),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(36),(true->[])),arc(s(33),0,s(37),(true->[])),arc(s(33),1,s(37),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(30),(true->[])),arc(s(34),1,s(35),(true->[])),arc(s(34),2,s(37),(true->[])),arc(s(35),0,s(33),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(37),(true->[])),arc(s(36),0,s(37),(true->[])),arc(s(36),1,s(35),(true->[])),arc(s(36),2,s(37),(true->[])),arc(s(37),0,s(37),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(37),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_up_minus_4, kernel([source(s(1)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(18),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(21),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(24),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(34),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(34),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(34),(true->[])),arc(s(31),0,s(27),(true->[])),arc(s(31),1,s(37),(true->[])),arc(s(31),2,s(40),(true->[])),arc(s(32),0,s(45),(true->[])),arc(s(33),0,s(43),(true->[])),arc(s(33),1,s(32),(true->[])),arc(s(34),0,s(41),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(40),(true->[])),arc(s(35),0,s(41),(true->[])),arc(s(35),1,s(41),(true->[])),arc(s(35),2,s(40),(true->[])),arc(s(36),1,s(32),(true->[])),arc(s(37),0,s(30),(true->[])),arc(s(37),1,s(38),(true->[])),arc(s(37),2,s(42),(true->[])),arc(s(38),0,s(35),(true->[])),arc(s(38),1,s(39),(true->[])),arc(s(38),2,s(44),(true->[])),arc(s(39),0,s(41),(true->[])),arc(s(39),1,s(33),(true->[])),arc(s(39),2,s(36),(true->[])),arc(s(40),0,s(43),(true->[])),arc(s(40),1,s(38),(true->[])),arc(s(40),2,s(42),(true->[])),arc(s(41),0,s(43),(true->[])),arc(s(41),1,s(43),(true->[])),arc(s(41),2,s(42),(true->[])),arc(s(42),0,s(45),(true->[])),arc(s(42),1,s(39),(true->[])),arc(s(42),2,s(44),(true->[])),arc(s(43),0,s(45),(true->[])),arc(s(43),1,s(45),(true->[])),arc(s(43),2,s(44),(true->[])),arc(s(44),1,s(33),(true->[])),arc(s(44),2,s(36),(true->[])),arc(s(45),2,s(36),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_gt_4, kernel([source(s(1)),sink(s(16))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_lt_up_minus_4, kernel([source(s(1)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(18),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(21),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(24),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(33),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(27),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(35),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),0,s(36),(true->[])),arc(s(33),1,s(36),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(30),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(39),(true->[])),arc(s(36),1,s(39),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(33),(true->[])),arc(s(37),1,s(40),(true->[])),arc(s(37),2,s(41),(true->[])),arc(s(38),0,s(42),(true->[])),arc(s(38),1,s(40),(true->[])),arc(s(38),2,s(41),(true->[])),arc(s(39),0,s(42),(true->[])),arc(s(39),1,s(42),(true->[])),arc(s(39),2,s(41),(true->[])),arc(s(40),0,s(36),(true->[])),arc(s(40),1,s(43),(true->[])),arc(s(40),2,s(45),(true->[])),arc(s(41),0,s(46),(true->[])),arc(s(41),1,s(43),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(46),(true->[])),arc(s(42),1,s(46),(true->[])),arc(s(42),2,s(45),(true->[])),arc(s(43),0,s(39),(true->[])),arc(s(43),1,s(44),(true->[])),arc(s(43),2,s(46),(true->[])),arc(s(44),0,s(42),(true->[])),arc(s(44),1,s(46),(true->[])),arc(s(44),2,s(46),(true->[])),arc(s(45),0,s(46),(true->[])),arc(s(45),1,s(44),(true->[])),arc(s(45),2,s(46),(true->[])),arc(s(46),0,s(46),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(46),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_eq_up_minus_5, kernel([source(s(1)),sink(s(46)),sink(s(47)),sink(s(48)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(18),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(21),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(24),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(33),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(27),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(35),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),0,s(36),(true->[])),arc(s(33),1,s(36),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(30),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(39),(true->[])),arc(s(36),1,s(39),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(33),(true->[])),arc(s(37),1,s(40),(true->[])),arc(s(37),2,s(43),(true->[])),arc(s(38),0,s(44),(true->[])),arc(s(38),1,s(40),(true->[])),arc(s(38),2,s(43),(true->[])),arc(s(39),0,s(44),(true->[])),arc(s(39),1,s(44),(true->[])),arc(s(39),2,s(43),(true->[])),arc(s(40),0,s(36),(true->[])),arc(s(40),1,s(46),(true->[])),arc(s(40),2,s(49),(true->[])),arc(s(41),0,s(54),(true->[])),arc(s(42),0,s(52),(true->[])),arc(s(42),1,s(41),(true->[])),arc(s(43),0,s(50),(true->[])),arc(s(43),1,s(46),(true->[])),arc(s(43),2,s(49),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(50),(true->[])),arc(s(44),2,s(49),(true->[])),arc(s(45),1,s(41),(true->[])),arc(s(46),0,s(39),(true->[])),arc(s(46),1,s(47),(true->[])),arc(s(46),2,s(51),(true->[])),arc(s(47),0,s(44),(true->[])),arc(s(47),1,s(48),(true->[])),arc(s(47),2,s(53),(true->[])),arc(s(48),0,s(50),(true->[])),arc(s(48),1,s(42),(true->[])),arc(s(48),2,s(45),(true->[])),arc(s(49),0,s(52),(true->[])),arc(s(49),1,s(47),(true->[])),arc(s(49),2,s(51),(true->[])),arc(s(50),0,s(52),(true->[])),arc(s(50),1,s(52),(true->[])),arc(s(50),2,s(51),(true->[])),arc(s(51),0,s(54),(true->[])),arc(s(51),1,s(48),(true->[])),arc(s(51),2,s(53),(true->[])),arc(s(52),0,s(54),(true->[])),arc(s(52),1,s(54),(true->[])),arc(s(52),2,s(53),(true->[])),arc(s(53),1,s(42),(true->[])),arc(s(53),2,s(45),(true->[])),arc(s(54),2,s(45),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_gt_5, kernel([source(s(1)),sink(s(19))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_lt_up_minus_5, kernel([source(s(1)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(24),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(18),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(21),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(24),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(33),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(27),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(35),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),0,s(36),(true->[])),arc(s(33),1,s(36),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(30),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(39),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(39),(true->[])),arc(s(36),1,s(39),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(33),(true->[])),arc(s(37),1,s(40),(true->[])),arc(s(37),2,s(41),(true->[])),arc(s(38),0,s(42),(true->[])),arc(s(38),1,s(40),(true->[])),arc(s(38),2,s(41),(true->[])),arc(s(39),0,s(42),(true->[])),arc(s(39),1,s(42),(true->[])),arc(s(39),2,s(41),(true->[])),arc(s(40),0,s(36),(true->[])),arc(s(40),1,s(43),(true->[])),arc(s(40),2,s(44),(true->[])),arc(s(41),0,s(45),(true->[])),arc(s(41),1,s(43),(true->[])),arc(s(41),2,s(44),(true->[])),arc(s(42),0,s(45),(true->[])),arc(s(42),1,s(45),(true->[])),arc(s(42),2,s(44),(true->[])),arc(s(43),0,s(39),(true->[])),arc(s(43),1,s(46),(true->[])),arc(s(43),2,s(47),(true->[])),arc(s(44),0,s(48),(true->[])),arc(s(44),1,s(46),(true->[])),arc(s(44),2,s(47),(true->[])),arc(s(45),0,s(48),(true->[])),arc(s(45),1,s(48),(true->[])),arc(s(45),2,s(47),(true->[])),arc(s(46),0,s(42),(true->[])),arc(s(46),1,s(49),(true->[])),arc(s(46),2,s(50),(true->[])),arc(s(47),0,s(51),(true->[])),arc(s(47),1,s(49),(true->[])),arc(s(47),2,s(50),(true->[])),arc(s(48),0,s(51),(true->[])),arc(s(48),1,s(51),(true->[])),arc(s(48),2,s(50),(true->[])),arc(s(49),0,s(45),(true->[])),arc(s(49),1,s(52),(true->[])),arc(s(49),2,s(54),(true->[])),arc(s(50),0,s(55),(true->[])),arc(s(50),1,s(52),(true->[])),arc(s(50),2,s(54),(true->[])),arc(s(51),0,s(55),(true->[])),arc(s(51),1,s(55),(true->[])),arc(s(51),2,s(54),(true->[])),arc(s(52),0,s(48),(true->[])),arc(s(52),1,s(53),(true->[])),arc(s(52),2,s(55),(true->[])),arc(s(53),0,s(51),(true->[])),arc(s(53),1,s(55),(true->[])),arc(s(53),2,s(55),(true->[])),arc(s(54),0,s(55),(true->[])),arc(s(54),1,s(53),(true->[])),arc(s(54),2,s(55),(true->[])),arc(s(55),0,s(55),(true->[])),arc(s(55),1,s(55),(true->[])),arc(s(55),2,s(55),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4)),sink(s(9)*s(4)),sink(s(10)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(1),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(10)*s(1),0,s(10)*s(1),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(2),(true->[])),arc(s(10)*s(2),0,s(10)*s(1),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(2),(true->[])),arc(s(4)*s(4),0,s(1)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(10)*s(4),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(2),(true->[])),arc(s(7)*s(4),0,s(3)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(8)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(10)*s(4),0,s(10)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(4),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(7)),sink(s(8)*s(7)),sink(s(9)*s(7)),sink(s(10)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(1),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(10)*s(1),0,s(10)*s(1),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(2),(true->[])),arc(s(10)*s(2),0,s(10)*s(1),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(5),(true->[])),arc(s(5)*s(5),0,s(10)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(5),(true->[])),arc(s(10)*s(3),0,s(10)*s(4),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(4),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(10)*s(4),0,s(10)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(5),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(8)*s(6),0,s(6)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(5),(true->[])),arc(s(10)*s(5),0,s(10)*s(4),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(5),(true->[])),arc(s(4)*s(7),0,s(1)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(9)*s(7),(true->[])),arc(s(5)*s(7),0,s(10)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(10)*s(7),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(5),(true->[])),arc(s(7)*s(7),0,s(3)*s(7),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(8)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(10)*s(7),0,s(10)*s(7),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(7),(true->[])),arc(s(8)*s(7),0,s(6)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(10)),sink(s(8)*s(10)),sink(s(9)*s(10)),sink(s(10)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(1),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(10)*s(1),0,s(10)*s(1),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(2),(true->[])),arc(s(10)*s(2),0,s(10)*s(1),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(5),(true->[])),arc(s(5)*s(5),0,s(10)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(5),(true->[])),arc(s(10)*s(3),0,s(10)*s(4),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(4),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(10)*s(4),0,s(10)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(8)*s(6),0,s(6)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(5),(true->[])),arc(s(10)*s(5),0,s(10)*s(4),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(5),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(8),(true->[])),arc(s(5)*s(8),0,s(10)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(8),(true->[])),arc(s(10)*s(6),0,s(10)*s(7),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(5),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(7),(true->[])),arc(s(9)*s(8),1,s(8)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(10)*s(7),0,s(10)*s(7),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(8),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(8),(true->[])),arc(s(10)*s(8),0,s(10)*s(7),(true->[])),arc(s(10)*s(8),1,s(10)*s(9),(true->[])),arc(s(10)*s(8),2,s(10)*s(8),(true->[])),arc(s(4)*s(10),0,s(1)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(9)*s(10),(true->[])),arc(s(5)*s(10),0,s(10)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(10)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(10)*s(10),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(8),(true->[])),arc(s(7)*s(10),0,s(3)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(8)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(10)*s(10),0,s(10)*s(10),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(10),(true->[])),arc(s(8)*s(10),0,s(6)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(13)),sink(s(8)*s(13)),sink(s(9)*s(13)),sink(s(10)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(1),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(10)*s(1),0,s(10)*s(1),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(2),(true->[])),arc(s(10)*s(2),0,s(10)*s(1),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(5),(true->[])),arc(s(5)*s(5),0,s(10)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(5),(true->[])),arc(s(10)*s(3),0,s(10)*s(4),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(4),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(10)*s(4),0,s(10)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(8)*s(6),0,s(6)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(5),(true->[])),arc(s(10)*s(5),0,s(10)*s(4),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(5),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(8),(true->[])),arc(s(5)*s(8),0,s(10)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(8),(true->[])),arc(s(10)*s(6),0,s(10)*s(7),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(5),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(7),(true->[])),arc(s(9)*s(8),1,s(8)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(10)*s(7),0,s(10)*s(7),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(8),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(8),(true->[])),arc(s(10)*s(8),0,s(10)*s(7),(true->[])),arc(s(10)*s(8),1,s(10)*s(9),(true->[])),arc(s(10)*s(8),2,s(10)*s(8),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(11),(true->[])),arc(s(5)*s(11),0,s(10)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(11),(true->[])),arc(s(6)*s(10),0,s(10)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(11),(true->[])),arc(s(10)*s(9),0,s(10)*s(10),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(8),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(10),(true->[])),arc(s(9)*s(11),1,s(8)*s(12),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(10)*s(10),0,s(10)*s(10),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(11),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(8)*s(12),0,s(6)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(11),(true->[])),arc(s(10)*s(11),0,s(10)*s(10),(true->[])),arc(s(10)*s(11),1,s(10)*s(12),(true->[])),arc(s(10)*s(11),2,s(10)*s(11),(true->[])),arc(s(4)*s(13),0,s(1)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(9)*s(13),(true->[])),arc(s(5)*s(13),0,s(10)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(10)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(10)*s(13),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(10)*s(11),(true->[])),arc(s(7)*s(13),0,s(3)*s(13),(true->[])),arc(s(7)*s(13),1,s(8)*s(13),(true->[])),arc(s(7)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(8)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(10)*s(13),0,s(10)*s(13),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(10)*s(13),(true->[])),arc(s(8)*s(13),0,s(6)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(16)),sink(s(8)*s(16)),sink(s(9)*s(16)),sink(s(10)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(1),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(10)*s(1),0,s(10)*s(1),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(2),(true->[])),arc(s(10)*s(2),0,s(10)*s(1),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(5),(true->[])),arc(s(5)*s(5),0,s(10)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(5),(true->[])),arc(s(10)*s(3),0,s(10)*s(4),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(4),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(10)*s(4),0,s(10)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(8)*s(6),0,s(6)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(5),(true->[])),arc(s(10)*s(5),0,s(10)*s(4),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(5),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(8),(true->[])),arc(s(5)*s(8),0,s(10)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(8),(true->[])),arc(s(10)*s(6),0,s(10)*s(7),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(5),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(7),(true->[])),arc(s(9)*s(8),1,s(8)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(10)*s(7),0,s(10)*s(7),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(8),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(8),(true->[])),arc(s(10)*s(8),0,s(10)*s(7),(true->[])),arc(s(10)*s(8),1,s(10)*s(9),(true->[])),arc(s(10)*s(8),2,s(10)*s(8),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(11),(true->[])),arc(s(5)*s(11),0,s(10)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(11),(true->[])),arc(s(6)*s(10),0,s(10)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(11),(true->[])),arc(s(10)*s(9),0,s(10)*s(10),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(8),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(10),(true->[])),arc(s(9)*s(11),1,s(8)*s(12),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(10)*s(10),0,s(10)*s(10),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(11),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(14),(true->[])),arc(s(8)*s(12),0,s(6)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(11),(true->[])),arc(s(10)*s(11),0,s(10)*s(10),(true->[])),arc(s(10)*s(11),1,s(10)*s(12),(true->[])),arc(s(10)*s(11),2,s(10)*s(11),(true->[])),arc(s(4)*s(15),0,s(1)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(14),(true->[])),arc(s(5)*s(14),0,s(10)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(13),0,s(10)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(14),(true->[])),arc(s(10)*s(12),0,s(10)*s(13),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(10)*s(11),(true->[])),arc(s(1)*s(16),0,s(3)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(2)*s(16),(true->[])),arc(s(7)*s(15),0,s(3)*s(16),(true->[])),arc(s(7)*s(15),1,s(8)*s(15),(true->[])),arc(s(7)*s(15),2,s(10)*s(14),(true->[])),arc(s(9)*s(14),0,s(10)*s(13),(true->[])),arc(s(9)*s(14),1,s(8)*s(15),(true->[])),arc(s(9)*s(14),2,s(10)*s(14),(true->[])),arc(s(10)*s(13),0,s(10)*s(13),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(10)*s(14),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(16),(true->[])),arc(s(8)*s(15),0,s(6)*s(16),(true->[])),arc(s(8)*s(15),1,s(10)*s(15),(true->[])),arc(s(8)*s(15),2,s(10)*s(14),(true->[])),arc(s(10)*s(14),0,s(10)*s(13),(true->[])),arc(s(10)*s(14),1,s(10)*s(15),(true->[])),arc(s(10)*s(14),2,s(10)*s(14),(true->[])),arc(s(4)*s(16),0,s(1)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(9)*s(16),(true->[])),arc(s(5)*s(16),0,s(10)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(10)*s(16),(true->[])),arc(s(6)*s(16),1,s(10)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(10)*s(15),0,s(10)*s(16),(true->[])),arc(s(10)*s(15),1,s(10)*s(15),(true->[])),arc(s(10)*s(15),2,s(10)*s(14),(true->[])),arc(s(7)*s(16),0,s(3)*s(16),(true->[])),arc(s(7)*s(16),1,s(8)*s(16),(true->[])),arc(s(7)*s(16),2,s(10)*s(16),(true->[])),arc(s(9)*s(16),0,s(10)*s(16),(true->[])),arc(s(9)*s(16),1,s(8)*s(16),(true->[])),arc(s(9)*s(16),2,s(10)*s(16),(true->[])),arc(s(10)*s(16),0,s(10)*s(16),(true->[])),arc(s(10)*s(16),1,s(10)*s(16),(true->[])),arc(s(10)*s(16),2,s(10)*s(16),(true->[])),arc(s(8)*s(16),0,s(6)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(10)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(19)),sink(s(8)*s(19)),sink(s(9)*s(19)),sink(s(10)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(1),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(10)*s(1),0,s(10)*s(1),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(2),(true->[])),arc(s(10)*s(2),0,s(10)*s(1),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(9)*s(5),(true->[])),arc(s(5)*s(5),0,s(10)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(5),(true->[])),arc(s(10)*s(3),0,s(10)*s(4),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(4),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(10)*s(4),0,s(10)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(8)*s(6),0,s(6)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(5),(true->[])),arc(s(10)*s(5),0,s(10)*s(4),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(5),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(8),(true->[])),arc(s(5)*s(8),0,s(10)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(8),(true->[])),arc(s(10)*s(6),0,s(10)*s(7),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(5),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(7),(true->[])),arc(s(9)*s(8),1,s(8)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(10)*s(7),0,s(10)*s(7),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(8),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(8),(true->[])),arc(s(10)*s(8),0,s(10)*s(7),(true->[])),arc(s(10)*s(8),1,s(10)*s(9),(true->[])),arc(s(10)*s(8),2,s(10)*s(8),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(9)*s(11),(true->[])),arc(s(5)*s(11),0,s(10)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(11),(true->[])),arc(s(6)*s(10),0,s(10)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(11),(true->[])),arc(s(10)*s(9),0,s(10)*s(10),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(8),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(10),(true->[])),arc(s(9)*s(11),1,s(8)*s(12),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(10)*s(10),0,s(10)*s(10),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(11),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(14),(true->[])),arc(s(8)*s(12),0,s(6)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(11),(true->[])),arc(s(10)*s(11),0,s(10)*s(10),(true->[])),arc(s(10)*s(11),1,s(10)*s(12),(true->[])),arc(s(10)*s(11),2,s(10)*s(11),(true->[])),arc(s(4)*s(15),0,s(1)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(9)*s(14),(true->[])),arc(s(5)*s(14),0,s(10)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(13),0,s(10)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(14),(true->[])),arc(s(10)*s(12),0,s(10)*s(13),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(10)*s(11),(true->[])),arc(s(1)*s(16),0,s(3)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(2)*s(17),(true->[])),arc(s(7)*s(15),0,s(3)*s(16),(true->[])),arc(s(7)*s(15),1,s(8)*s(15),(true->[])),arc(s(7)*s(15),2,s(10)*s(14),(true->[])),arc(s(9)*s(14),0,s(10)*s(13),(true->[])),arc(s(9)*s(14),1,s(8)*s(15),(true->[])),arc(s(9)*s(14),2,s(10)*s(14),(true->[])),arc(s(10)*s(13),0,s(10)*s(13),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(10)*s(14),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(17),(true->[])),arc(s(8)*s(15),0,s(6)*s(16),(true->[])),arc(s(8)*s(15),1,s(10)*s(15),(true->[])),arc(s(8)*s(15),2,s(10)*s(14),(true->[])),arc(s(10)*s(14),0,s(10)*s(13),(true->[])),arc(s(10)*s(14),1,s(10)*s(15),(true->[])),arc(s(10)*s(14),2,s(10)*s(14),(true->[])),arc(s(4)*s(18),0,s(1)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(9)*s(17),(true->[])),arc(s(5)*s(17),0,s(10)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(9)*s(17),(true->[])),arc(s(6)*s(16),0,s(10)*s(16),(true->[])),arc(s(6)*s(16),1,s(10)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(17),(true->[])),arc(s(10)*s(15),0,s(10)*s(16),(true->[])),arc(s(10)*s(15),1,s(10)*s(15),(true->[])),arc(s(10)*s(15),2,s(10)*s(14),(true->[])),arc(s(1)*s(19),0,s(3)*s(19),(true->[])),arc(s(1)*s(19),1,s(3)*s(19),(true->[])),arc(s(1)*s(19),2,s(2)*s(19),(true->[])),arc(s(7)*s(18),0,s(3)*s(19),(true->[])),arc(s(7)*s(18),1,s(8)*s(18),(true->[])),arc(s(7)*s(18),2,s(10)*s(17),(true->[])),arc(s(9)*s(17),0,s(10)*s(16),(true->[])),arc(s(9)*s(17),1,s(8)*s(18),(true->[])),arc(s(9)*s(17),2,s(10)*s(17),(true->[])),arc(s(10)*s(16),0,s(10)*s(16),(true->[])),arc(s(10)*s(16),1,s(10)*s(16),(true->[])),arc(s(10)*s(16),2,s(10)*s(17),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(3)*s(19),0,s(6)*s(19),(true->[])),arc(s(3)*s(19),1,s(6)*s(19),(true->[])),arc(s(3)*s(19),2,s(5)*s(19),(true->[])),arc(s(8)*s(18),0,s(6)*s(19),(true->[])),arc(s(8)*s(18),1,s(10)*s(18),(true->[])),arc(s(8)*s(18),2,s(10)*s(17),(true->[])),arc(s(10)*s(17),0,s(10)*s(16),(true->[])),arc(s(10)*s(17),1,s(10)*s(18),(true->[])),arc(s(10)*s(17),2,s(10)*s(17),(true->[])),arc(s(4)*s(19),0,s(1)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(9)*s(19),(true->[])),arc(s(5)*s(19),0,s(10)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(9)*s(19),(true->[])),arc(s(6)*s(19),0,s(10)*s(19),(true->[])),arc(s(6)*s(19),1,s(10)*s(19),(true->[])),arc(s(6)*s(19),2,s(9)*s(19),(true->[])),arc(s(10)*s(18),0,s(10)*s(19),(true->[])),arc(s(10)*s(18),1,s(10)*s(18),(true->[])),arc(s(10)*s(18),2,s(10)*s(17),(true->[])),arc(s(7)*s(19),0,s(3)*s(19),(true->[])),arc(s(7)*s(19),1,s(8)*s(19),(true->[])),arc(s(7)*s(19),2,s(10)*s(19),(true->[])),arc(s(9)*s(19),0,s(10)*s(19),(true->[])),arc(s(9)*s(19),1,s(8)*s(19),(true->[])),arc(s(9)*s(19),2,s(10)*s(19),(true->[])),arc(s(10)*s(19),0,s(10)*s(19),(true->[])),arc(s(10)*s(19),1,s(10)*s(19),(true->[])),arc(s(10)*s(19),2,s(10)*s(19),(true->[])),arc(s(8)*s(19),0,s(6)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(10)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(1)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(8)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(19)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(2),(true->[])),arc(s(15)*s(1),0,s(19)*s(1),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(7)*s(4),0,s(3)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(19)*s(1),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(10)*s(4),0,s(6)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(15)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(1),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(4),0,s(19)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(19)*s(4),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(2),(true->[])),arc(s(16)*s(4),0,s(12)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(19)*s(4),(true->[])),arc(s(18)*s(4),0,s(19)*s(4),(true->[])),arc(s(18)*s(4),1,s(17)*s(4),(true->[])),arc(s(18)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(17)*s(4),0,s(15)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(7)),sink(s(17)*s(7)),sink(s(18)*s(7)),sink(s(19)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(19)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(2),(true->[])),arc(s(15)*s(1),0,s(19)*s(1),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(19)*s(1),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(17)*s(3),0,s(15)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(1),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(4)*s(7),0,s(1)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(19)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(15)*s(4),0,s(19)*s(4),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(5),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(2),(true->[])),arc(s(7)*s(7),0,s(3)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(19)*s(5),(true->[])),arc(s(18)*s(5),0,s(19)*s(4),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(5),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(5),(true->[])),arc(s(10)*s(7),0,s(6)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(17)*s(6),0,s(15)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(5),(true->[])),arc(s(19)*s(5),0,s(19)*s(4),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(5),(true->[])),arc(s(13)*s(7),0,s(9)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(18)*s(7),(true->[])),arc(s(14)*s(7),0,s(19)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(19)*s(7),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(19)*s(7),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(5),(true->[])),arc(s(16)*s(7),0,s(12)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(19)*s(7),(true->[])),arc(s(18)*s(7),0,s(19)*s(7),(true->[])),arc(s(18)*s(7),1,s(17)*s(7),(true->[])),arc(s(18)*s(7),2,s(19)*s(7),(true->[])),arc(s(19)*s(7),0,s(19)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(7),(true->[])),arc(s(17)*s(7),0,s(15)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(10)),sink(s(17)*s(10)),sink(s(18)*s(10)),sink(s(19)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(19)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(2),(true->[])),arc(s(15)*s(1),0,s(19)*s(1),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(19)*s(1),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(17)*s(3),0,s(15)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(1),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(19)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(15)*s(4),0,s(19)*s(4),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(5),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(19)*s(5),(true->[])),arc(s(18)*s(5),0,s(19)*s(4),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(5),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(5),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(17)*s(6),0,s(15)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(5),(true->[])),arc(s(19)*s(5),0,s(19)*s(4),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(5),(true->[])),arc(s(4)*s(10),0,s(1)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(8)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(8),(true->[])),arc(s(14)*s(8),0,s(19)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(8),(true->[])),arc(s(15)*s(7),0,s(19)*s(7),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(8),(true->[])),arc(s(19)*s(6),0,s(19)*s(7),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(5),(true->[])),arc(s(7)*s(10),0,s(3)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(19)*s(8),(true->[])),arc(s(18)*s(8),0,s(19)*s(7),(true->[])),arc(s(18)*s(8),1,s(17)*s(9),(true->[])),arc(s(18)*s(8),2,s(19)*s(8),(true->[])),arc(s(19)*s(7),0,s(19)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(8),(true->[])),arc(s(10)*s(10),0,s(6)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(15)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(17)*s(9),0,s(15)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(8),(true->[])),arc(s(19)*s(8),0,s(19)*s(7),(true->[])),arc(s(19)*s(8),1,s(19)*s(9),(true->[])),arc(s(19)*s(8),2,s(19)*s(8),(true->[])),arc(s(13)*s(10),0,s(9)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(19)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(19)*s(10),(true->[])),arc(s(15)*s(10),1,s(19)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(19)*s(9),0,s(19)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(8),(true->[])),arc(s(16)*s(10),0,s(12)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(19)*s(10),(true->[])),arc(s(18)*s(10),0,s(19)*s(10),(true->[])),arc(s(18)*s(10),1,s(17)*s(10),(true->[])),arc(s(18)*s(10),2,s(19)*s(10),(true->[])),arc(s(19)*s(10),0,s(19)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(10),(true->[])),arc(s(17)*s(10),0,s(15)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(19)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(13)),sink(s(17)*s(13)),sink(s(18)*s(13)),sink(s(19)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(19)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(2),(true->[])),arc(s(15)*s(1),0,s(19)*s(1),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(19)*s(1),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(17)*s(3),0,s(15)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(1),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(19)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(15)*s(4),0,s(19)*s(4),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(5),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(19)*s(5),(true->[])),arc(s(18)*s(5),0,s(19)*s(4),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(5),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(5),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(17)*s(6),0,s(15)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(5),(true->[])),arc(s(19)*s(5),0,s(19)*s(4),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(5),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(8),(true->[])),arc(s(14)*s(8),0,s(19)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(8),(true->[])),arc(s(15)*s(7),0,s(19)*s(7),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(8),(true->[])),arc(s(19)*s(6),0,s(19)*s(7),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(5),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(19)*s(8),(true->[])),arc(s(18)*s(8),0,s(19)*s(7),(true->[])),arc(s(18)*s(8),1,s(17)*s(9),(true->[])),arc(s(18)*s(8),2,s(19)*s(8),(true->[])),arc(s(19)*s(7),0,s(19)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(8),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(17)*s(9),0,s(15)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(8),(true->[])),arc(s(19)*s(8),0,s(19)*s(7),(true->[])),arc(s(19)*s(8),1,s(19)*s(9),(true->[])),arc(s(19)*s(8),2,s(19)*s(8),(true->[])),arc(s(4)*s(13),0,s(1)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(5)*s(13),0,s(9)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(11),(true->[])),arc(s(14)*s(11),0,s(19)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(11),(true->[])),arc(s(15)*s(10),0,s(19)*s(10),(true->[])),arc(s(15)*s(10),1,s(19)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(11),(true->[])),arc(s(19)*s(9),0,s(19)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(8),(true->[])),arc(s(7)*s(13),0,s(3)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(19)*s(11),(true->[])),arc(s(18)*s(11),0,s(19)*s(10),(true->[])),arc(s(18)*s(11),1,s(17)*s(12),(true->[])),arc(s(18)*s(11),2,s(19)*s(11),(true->[])),arc(s(19)*s(10),0,s(19)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(11),(true->[])),arc(s(10)*s(13),0,s(6)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(13),0,s(15)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(17)*s(12),0,s(15)*s(13),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(19)*s(11),(true->[])),arc(s(19)*s(11),0,s(19)*s(10),(true->[])),arc(s(19)*s(11),1,s(19)*s(12),(true->[])),arc(s(19)*s(11),2,s(19)*s(11),(true->[])),arc(s(13)*s(13),0,s(9)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(14)*s(13),0,s(19)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(19)*s(13),(true->[])),arc(s(15)*s(13),1,s(19)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(19)*s(13),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(11),(true->[])),arc(s(16)*s(13),0,s(12)*s(13),(true->[])),arc(s(16)*s(13),1,s(17)*s(13),(true->[])),arc(s(16)*s(13),2,s(19)*s(13),(true->[])),arc(s(18)*s(13),0,s(19)*s(13),(true->[])),arc(s(18)*s(13),1,s(17)*s(13),(true->[])),arc(s(18)*s(13),2,s(19)*s(13),(true->[])),arc(s(19)*s(13),0,s(19)*s(13),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(17)*s(13),0,s(15)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(19)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(16)),sink(s(17)*s(16)),sink(s(18)*s(16)),sink(s(19)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(19)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(2),(true->[])),arc(s(15)*s(1),0,s(19)*s(1),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(19)*s(1),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(17)*s(3),0,s(15)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(1),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(19)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(15)*s(4),0,s(19)*s(4),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(5),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(19)*s(5),(true->[])),arc(s(18)*s(5),0,s(19)*s(4),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(5),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(5),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(17)*s(6),0,s(15)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(5),(true->[])),arc(s(19)*s(5),0,s(19)*s(4),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(5),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(8),(true->[])),arc(s(14)*s(8),0,s(19)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(8),(true->[])),arc(s(15)*s(7),0,s(19)*s(7),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(8),(true->[])),arc(s(19)*s(6),0,s(19)*s(7),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(5),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(19)*s(8),(true->[])),arc(s(18)*s(8),0,s(19)*s(7),(true->[])),arc(s(18)*s(8),1,s(17)*s(9),(true->[])),arc(s(18)*s(8),2,s(19)*s(8),(true->[])),arc(s(19)*s(7),0,s(19)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(8),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(14),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(17)*s(9),0,s(15)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(8),(true->[])),arc(s(19)*s(8),0,s(19)*s(7),(true->[])),arc(s(19)*s(8),1,s(19)*s(9),(true->[])),arc(s(19)*s(8),2,s(19)*s(8),(true->[])),arc(s(4)*s(15),0,s(1)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(8)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(11),(true->[])),arc(s(14)*s(11),0,s(19)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(11),(true->[])),arc(s(15)*s(10),0,s(19)*s(10),(true->[])),arc(s(15)*s(10),1,s(19)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(11),(true->[])),arc(s(19)*s(9),0,s(19)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(8),(true->[])),arc(s(1)*s(16),0,s(3)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(2)*s(16),(true->[])),arc(s(7)*s(15),0,s(3)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(19)*s(11),(true->[])),arc(s(18)*s(11),0,s(19)*s(10),(true->[])),arc(s(18)*s(11),1,s(17)*s(12),(true->[])),arc(s(18)*s(11),2,s(19)*s(11),(true->[])),arc(s(19)*s(10),0,s(19)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(11),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(16),(true->[])),arc(s(10)*s(15),0,s(6)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(17)*s(12),0,s(15)*s(13),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(19)*s(11),(true->[])),arc(s(19)*s(11),0,s(19)*s(10),(true->[])),arc(s(19)*s(11),1,s(19)*s(12),(true->[])),arc(s(19)*s(11),2,s(19)*s(11),(true->[])),arc(s(4)*s(16),0,s(1)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(8)*s(16),(true->[])),arc(s(5)*s(16),0,s(9)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(13)*s(15),0,s(9)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(18)*s(14),(true->[])),arc(s(14)*s(14),0,s(19)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(14),(true->[])),arc(s(15)*s(13),0,s(19)*s(13),(true->[])),arc(s(15)*s(13),1,s(19)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(14),(true->[])),arc(s(19)*s(12),0,s(19)*s(13),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(11),(true->[])),arc(s(7)*s(16),0,s(3)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(11)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(11)*s(16),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(16),(true->[])),arc(s(16)*s(15),0,s(12)*s(16),(true->[])),arc(s(16)*s(15),1,s(17)*s(15),(true->[])),arc(s(16)*s(15),2,s(19)*s(14),(true->[])),arc(s(18)*s(14),0,s(19)*s(13),(true->[])),arc(s(18)*s(14),1,s(17)*s(15),(true->[])),arc(s(18)*s(14),2,s(19)*s(14),(true->[])),arc(s(19)*s(13),0,s(19)*s(13),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(14),(true->[])),arc(s(10)*s(16),0,s(6)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(15)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(17)*s(15),0,s(15)*s(16),(true->[])),arc(s(17)*s(15),1,s(19)*s(15),(true->[])),arc(s(17)*s(15),2,s(19)*s(14),(true->[])),arc(s(19)*s(14),0,s(19)*s(13),(true->[])),arc(s(19)*s(14),1,s(19)*s(15),(true->[])),arc(s(19)*s(14),2,s(19)*s(14),(true->[])),arc(s(13)*s(16),0,s(9)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(18)*s(16),(true->[])),arc(s(14)*s(16),0,s(19)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(19)*s(16),(true->[])),arc(s(15)*s(16),1,s(19)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(19)*s(15),0,s(19)*s(16),(true->[])),arc(s(19)*s(15),1,s(19)*s(15),(true->[])),arc(s(19)*s(15),2,s(19)*s(14),(true->[])),arc(s(16)*s(16),0,s(12)*s(16),(true->[])),arc(s(16)*s(16),1,s(17)*s(16),(true->[])),arc(s(16)*s(16),2,s(19)*s(16),(true->[])),arc(s(18)*s(16),0,s(19)*s(16),(true->[])),arc(s(18)*s(16),1,s(17)*s(16),(true->[])),arc(s(18)*s(16),2,s(19)*s(16),(true->[])),arc(s(19)*s(16),0,s(19)*s(16),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(19)*s(16),(true->[])),arc(s(17)*s(16),0,s(15)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(19)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(19)),sink(s(17)*s(19)),sink(s(18)*s(19)),sink(s(19)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(19)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(2),(true->[])),arc(s(15)*s(1),0,s(19)*s(1),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(19)*s(1),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(17)*s(3),0,s(15)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(1),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(5),(true->[])),arc(s(14)*s(5),0,s(19)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(5),(true->[])),arc(s(15)*s(4),0,s(19)*s(4),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(5),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(19)*s(5),(true->[])),arc(s(18)*s(5),0,s(19)*s(4),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(5),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(5),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(17)*s(6),0,s(15)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(5),(true->[])),arc(s(19)*s(5),0,s(19)*s(4),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(5),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(18)*s(8),(true->[])),arc(s(14)*s(8),0,s(19)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(8),(true->[])),arc(s(15)*s(7),0,s(19)*s(7),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(8),(true->[])),arc(s(19)*s(6),0,s(19)*s(7),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(5),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(19)*s(8),(true->[])),arc(s(18)*s(8),0,s(19)*s(7),(true->[])),arc(s(18)*s(8),1,s(17)*s(9),(true->[])),arc(s(18)*s(8),2,s(19)*s(8),(true->[])),arc(s(19)*s(7),0,s(19)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(8),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(14),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(17)*s(9),0,s(15)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(8),(true->[])),arc(s(19)*s(8),0,s(19)*s(7),(true->[])),arc(s(19)*s(8),1,s(19)*s(9),(true->[])),arc(s(19)*s(8),2,s(19)*s(8),(true->[])),arc(s(4)*s(15),0,s(1)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(8)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(11),(true->[])),arc(s(14)*s(11),0,s(19)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(11),(true->[])),arc(s(15)*s(10),0,s(19)*s(10),(true->[])),arc(s(15)*s(10),1,s(19)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(11),(true->[])),arc(s(19)*s(9),0,s(19)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(8),(true->[])),arc(s(1)*s(16),0,s(3)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(2)*s(17),(true->[])),arc(s(7)*s(15),0,s(3)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(19)*s(11),(true->[])),arc(s(18)*s(11),0,s(19)*s(10),(true->[])),arc(s(18)*s(11),1,s(17)*s(12),(true->[])),arc(s(18)*s(11),2,s(19)*s(11),(true->[])),arc(s(19)*s(10),0,s(19)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(11),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(17),(true->[])),arc(s(10)*s(15),0,s(6)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(17)*s(12),0,s(15)*s(13),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(19)*s(11),(true->[])),arc(s(19)*s(11),0,s(19)*s(10),(true->[])),arc(s(19)*s(11),1,s(19)*s(12),(true->[])),arc(s(19)*s(11),2,s(19)*s(11),(true->[])),arc(s(4)*s(18),0,s(1)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(8)*s(17),(true->[])),arc(s(5)*s(17),0,s(9)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(17),(true->[])),arc(s(13)*s(15),0,s(9)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(18)*s(14),(true->[])),arc(s(14)*s(14),0,s(19)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(14),(true->[])),arc(s(15)*s(13),0,s(19)*s(13),(true->[])),arc(s(15)*s(13),1,s(19)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(14),(true->[])),arc(s(19)*s(12),0,s(19)*s(13),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(11),(true->[])),arc(s(1)*s(19),0,s(3)*s(19),(true->[])),arc(s(1)*s(19),1,s(3)*s(19),(true->[])),arc(s(1)*s(19),2,s(2)*s(19),(true->[])),arc(s(7)*s(18),0,s(3)*s(19),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(11)*s(17),(true->[])),arc(s(8)*s(17),0,s(12)*s(16),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(11)*s(17),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(17),(true->[])),arc(s(16)*s(15),0,s(12)*s(16),(true->[])),arc(s(16)*s(15),1,s(17)*s(15),(true->[])),arc(s(16)*s(15),2,s(19)*s(14),(true->[])),arc(s(18)*s(14),0,s(19)*s(13),(true->[])),arc(s(18)*s(14),1,s(17)*s(15),(true->[])),arc(s(18)*s(14),2,s(19)*s(14),(true->[])),arc(s(19)*s(13),0,s(19)*s(13),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(14),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(3)*s(19),0,s(6)*s(19),(true->[])),arc(s(3)*s(19),1,s(6)*s(19),(true->[])),arc(s(3)*s(19),2,s(5)*s(19),(true->[])),arc(s(10)*s(18),0,s(6)*s(19),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(14)*s(17),(true->[])),arc(s(11)*s(17),0,s(15)*s(16),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(14)*s(17),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(17),(true->[])),arc(s(17)*s(15),0,s(15)*s(16),(true->[])),arc(s(17)*s(15),1,s(19)*s(15),(true->[])),arc(s(17)*s(15),2,s(19)*s(14),(true->[])),arc(s(19)*s(14),0,s(19)*s(13),(true->[])),arc(s(19)*s(14),1,s(19)*s(15),(true->[])),arc(s(19)*s(14),2,s(19)*s(14),(true->[])),arc(s(4)*s(19),0,s(1)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(8)*s(19),(true->[])),arc(s(5)*s(19),0,s(9)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(9)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(13)*s(18),0,s(9)*s(19),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(18)*s(17),(true->[])),arc(s(14)*s(17),0,s(19)*s(16),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(18)*s(17),(true->[])),arc(s(15)*s(16),0,s(19)*s(16),(true->[])),arc(s(15)*s(16),1,s(19)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(17),(true->[])),arc(s(19)*s(15),0,s(19)*s(16),(true->[])),arc(s(19)*s(15),1,s(19)*s(15),(true->[])),arc(s(19)*s(15),2,s(19)*s(14),(true->[])),arc(s(7)*s(19),0,s(3)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(11)*s(19),(true->[])),arc(s(8)*s(19),0,s(12)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(11)*s(19),(true->[])),arc(s(9)*s(19),0,s(12)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(11)*s(19),(true->[])),arc(s(16)*s(18),0,s(12)*s(19),(true->[])),arc(s(16)*s(18),1,s(17)*s(18),(true->[])),arc(s(16)*s(18),2,s(19)*s(17),(true->[])),arc(s(18)*s(17),0,s(19)*s(16),(true->[])),arc(s(18)*s(17),1,s(17)*s(18),(true->[])),arc(s(18)*s(17),2,s(19)*s(17),(true->[])),arc(s(19)*s(16),0,s(19)*s(16),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(19)*s(17),(true->[])),arc(s(10)*s(19),0,s(6)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(14)*s(19),(true->[])),arc(s(11)*s(19),0,s(15)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(19),(true->[])),arc(s(12)*s(19),0,s(15)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(19),(true->[])),arc(s(17)*s(18),0,s(15)*s(19),(true->[])),arc(s(17)*s(18),1,s(19)*s(18),(true->[])),arc(s(17)*s(18),2,s(19)*s(17),(true->[])),arc(s(19)*s(17),0,s(19)*s(16),(true->[])),arc(s(19)*s(17),1,s(19)*s(18),(true->[])),arc(s(19)*s(17),2,s(19)*s(17),(true->[])),arc(s(13)*s(19),0,s(9)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(18)*s(19),(true->[])),arc(s(14)*s(19),0,s(19)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(18)*s(19),(true->[])),arc(s(15)*s(19),0,s(19)*s(19),(true->[])),arc(s(15)*s(19),1,s(19)*s(19),(true->[])),arc(s(15)*s(19),2,s(18)*s(19),(true->[])),arc(s(19)*s(18),0,s(19)*s(19),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(19)*s(17),(true->[])),arc(s(16)*s(19),0,s(12)*s(19),(true->[])),arc(s(16)*s(19),1,s(17)*s(19),(true->[])),arc(s(16)*s(19),2,s(19)*s(19),(true->[])),arc(s(18)*s(19),0,s(19)*s(19),(true->[])),arc(s(18)*s(19),1,s(17)*s(19),(true->[])),arc(s(18)*s(19),2,s(19)*s(19),(true->[])),arc(s(19)*s(19),0,s(19)*s(19),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(19)*s(19),(true->[])),arc(s(17)*s(19),0,s(15)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(19)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4)),sink(s(28)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(1)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(8)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(7)*s(4),0,s(3)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(10)*s(4),0,s(6)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(2),0,s(28)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(2),(true->[])),arc(s(24)*s(1),0,s(28)*s(1),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(2),(true->[])),arc(s(16)*s(4),0,s(12)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(21)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(28)*s(2),(true->[])),arc(s(27)*s(2),0,s(28)*s(1),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(2),(true->[])),arc(s(28)*s(1),0,s(28)*s(1),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(26)*s(3),0,s(24)*s(4),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(28)*s(2),(true->[])),arc(s(28)*s(2),0,s(28)*s(1),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(2),(true->[])),arc(s(22)*s(4),0,s(18)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(4),0,s(28)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(28)*s(4),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(28)*s(3),0,s(28)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(2),(true->[])),arc(s(25)*s(4),0,s(21)*s(4),(true->[])),arc(s(25)*s(4),1,s(26)*s(4),(true->[])),arc(s(25)*s(4),2,s(28)*s(4),(true->[])),arc(s(27)*s(4),0,s(28)*s(4),(true->[])),arc(s(27)*s(4),1,s(26)*s(4),(true->[])),arc(s(27)*s(4),2,s(28)*s(4),(true->[])),arc(s(28)*s(4),0,s(28)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(4),(true->[])),arc(s(26)*s(4),0,s(24)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(28)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(7)),sink(s(26)*s(7)),sink(s(27)*s(7)),sink(s(28)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(7),0,s(1)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(2),0,s(28)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(2),(true->[])),arc(s(24)*s(1),0,s(28)*s(1),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(2),(true->[])),arc(s(7)*s(7),0,s(3)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(28)*s(2),(true->[])),arc(s(27)*s(2),0,s(28)*s(1),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(2),(true->[])),arc(s(28)*s(1),0,s(28)*s(1),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(2),(true->[])),arc(s(10)*s(7),0,s(6)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(26)*s(3),0,s(24)*s(4),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(28)*s(2),(true->[])),arc(s(28)*s(2),0,s(28)*s(1),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(2),(true->[])),arc(s(13)*s(7),0,s(9)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(5),(true->[])),arc(s(23)*s(5),0,s(28)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(5),(true->[])),arc(s(24)*s(4),0,s(28)*s(4),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(5),(true->[])),arc(s(28)*s(3),0,s(28)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(2),(true->[])),arc(s(16)*s(7),0,s(12)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(21)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(28)*s(5),(true->[])),arc(s(27)*s(5),0,s(28)*s(4),(true->[])),arc(s(27)*s(5),1,s(26)*s(6),(true->[])),arc(s(27)*s(5),2,s(28)*s(5),(true->[])),arc(s(28)*s(4),0,s(28)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(5),(true->[])),arc(s(19)*s(7),0,s(15)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(7),0,s(24)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(26)*s(6),0,s(24)*s(7),(true->[])),arc(s(26)*s(6),1,s(28)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(5),(true->[])),arc(s(28)*s(5),0,s(28)*s(4),(true->[])),arc(s(28)*s(5),1,s(28)*s(6),(true->[])),arc(s(28)*s(5),2,s(28)*s(5),(true->[])),arc(s(22)*s(7),0,s(18)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(27)*s(7),(true->[])),arc(s(23)*s(7),0,s(28)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(28)*s(7),(true->[])),arc(s(24)*s(7),1,s(28)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(28)*s(6),0,s(28)*s(7),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(5),(true->[])),arc(s(25)*s(7),0,s(21)*s(7),(true->[])),arc(s(25)*s(7),1,s(26)*s(7),(true->[])),arc(s(25)*s(7),2,s(28)*s(7),(true->[])),arc(s(27)*s(7),0,s(28)*s(7),(true->[])),arc(s(27)*s(7),1,s(26)*s(7),(true->[])),arc(s(27)*s(7),2,s(28)*s(7),(true->[])),arc(s(28)*s(7),0,s(28)*s(7),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(7),(true->[])),arc(s(26)*s(7),0,s(24)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(28)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(10)),sink(s(26)*s(10)),sink(s(27)*s(10)),sink(s(28)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(2),0,s(28)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(2),(true->[])),arc(s(24)*s(1),0,s(28)*s(1),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(28)*s(2),(true->[])),arc(s(27)*s(2),0,s(28)*s(1),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(2),(true->[])),arc(s(28)*s(1),0,s(28)*s(1),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(2),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(26)*s(3),0,s(24)*s(4),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(28)*s(2),(true->[])),arc(s(28)*s(2),0,s(28)*s(1),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(2),(true->[])),arc(s(4)*s(10),0,s(1)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(8)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(5),(true->[])),arc(s(23)*s(5),0,s(28)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(5),(true->[])),arc(s(24)*s(4),0,s(28)*s(4),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(5),(true->[])),arc(s(28)*s(3),0,s(28)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(2),(true->[])),arc(s(7)*s(10),0,s(3)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(28)*s(5),(true->[])),arc(s(27)*s(5),0,s(28)*s(4),(true->[])),arc(s(27)*s(5),1,s(26)*s(6),(true->[])),arc(s(27)*s(5),2,s(28)*s(5),(true->[])),arc(s(28)*s(4),0,s(28)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(5),(true->[])),arc(s(10)*s(10),0,s(6)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(15)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(26)*s(6),0,s(24)*s(7),(true->[])),arc(s(26)*s(6),1,s(28)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(5),(true->[])),arc(s(28)*s(5),0,s(28)*s(4),(true->[])),arc(s(28)*s(5),1,s(28)*s(6),(true->[])),arc(s(28)*s(5),2,s(28)*s(5),(true->[])),arc(s(13)*s(10),0,s(9)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(17)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(17)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(8),(true->[])),arc(s(23)*s(8),0,s(28)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(8),(true->[])),arc(s(24)*s(7),0,s(28)*s(7),(true->[])),arc(s(24)*s(7),1,s(28)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(8),(true->[])),arc(s(28)*s(6),0,s(28)*s(7),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(5),(true->[])),arc(s(16)*s(10),0,s(12)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(10),0,s(21)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(28)*s(8),(true->[])),arc(s(27)*s(8),0,s(28)*s(7),(true->[])),arc(s(27)*s(8),1,s(26)*s(9),(true->[])),arc(s(27)*s(8),2,s(28)*s(8),(true->[])),arc(s(28)*s(7),0,s(28)*s(7),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(8),(true->[])),arc(s(19)*s(10),0,s(15)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(23)*s(10),(true->[])),arc(s(20)*s(10),0,s(24)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(23)*s(10),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(10),(true->[])),arc(s(26)*s(9),0,s(24)*s(10),(true->[])),arc(s(26)*s(9),1,s(28)*s(9),(true->[])),arc(s(26)*s(9),2,s(28)*s(8),(true->[])),arc(s(28)*s(8),0,s(28)*s(7),(true->[])),arc(s(28)*s(8),1,s(28)*s(9),(true->[])),arc(s(28)*s(8),2,s(28)*s(8),(true->[])),arc(s(22)*s(10),0,s(18)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(27)*s(10),(true->[])),arc(s(23)*s(10),0,s(28)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(28)*s(10),(true->[])),arc(s(24)*s(10),1,s(28)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(28)*s(9),0,s(28)*s(10),(true->[])),arc(s(28)*s(9),1,s(28)*s(9),(true->[])),arc(s(28)*s(9),2,s(28)*s(8),(true->[])),arc(s(25)*s(10),0,s(21)*s(10),(true->[])),arc(s(25)*s(10),1,s(26)*s(10),(true->[])),arc(s(25)*s(10),2,s(28)*s(10),(true->[])),arc(s(27)*s(10),0,s(28)*s(10),(true->[])),arc(s(27)*s(10),1,s(26)*s(10),(true->[])),arc(s(27)*s(10),2,s(28)*s(10),(true->[])),arc(s(28)*s(10),0,s(28)*s(10),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(28)*s(10),(true->[])),arc(s(26)*s(10),0,s(24)*s(10),(true->[])),arc(s(26)*s(10),1,s(28)*s(10),(true->[])),arc(s(26)*s(10),2,s(28)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(13)),sink(s(26)*s(13)),sink(s(27)*s(13)),sink(s(28)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(2),0,s(28)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(2),(true->[])),arc(s(24)*s(1),0,s(28)*s(1),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(28)*s(2),(true->[])),arc(s(27)*s(2),0,s(28)*s(1),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(2),(true->[])),arc(s(28)*s(1),0,s(28)*s(1),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(26)*s(3),0,s(24)*s(4),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(28)*s(2),(true->[])),arc(s(28)*s(2),0,s(28)*s(1),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(2),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(5),(true->[])),arc(s(23)*s(5),0,s(28)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(5),(true->[])),arc(s(24)*s(4),0,s(28)*s(4),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(5),(true->[])),arc(s(28)*s(3),0,s(28)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(28)*s(5),(true->[])),arc(s(27)*s(5),0,s(28)*s(4),(true->[])),arc(s(27)*s(5),1,s(26)*s(6),(true->[])),arc(s(27)*s(5),2,s(28)*s(5),(true->[])),arc(s(28)*s(4),0,s(28)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(5),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(26)*s(6),0,s(24)*s(7),(true->[])),arc(s(26)*s(6),1,s(28)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(5),(true->[])),arc(s(28)*s(5),0,s(28)*s(4),(true->[])),arc(s(28)*s(5),1,s(28)*s(6),(true->[])),arc(s(28)*s(5),2,s(28)*s(5),(true->[])),arc(s(4)*s(13),0,s(1)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(5)*s(13),0,s(9)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(8),(true->[])),arc(s(23)*s(8),0,s(28)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(8),(true->[])),arc(s(24)*s(7),0,s(28)*s(7),(true->[])),arc(s(24)*s(7),1,s(28)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(8),(true->[])),arc(s(28)*s(6),0,s(28)*s(7),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(5),(true->[])),arc(s(7)*s(13),0,s(3)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(28)*s(8),(true->[])),arc(s(27)*s(8),0,s(28)*s(7),(true->[])),arc(s(27)*s(8),1,s(26)*s(9),(true->[])),arc(s(27)*s(8),2,s(28)*s(8),(true->[])),arc(s(28)*s(7),0,s(28)*s(7),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(8),(true->[])),arc(s(10)*s(13),0,s(6)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(13),0,s(15)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(19)*s(12),0,s(15)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(26)*s(9),0,s(24)*s(10),(true->[])),arc(s(26)*s(9),1,s(28)*s(9),(true->[])),arc(s(26)*s(9),2,s(28)*s(8),(true->[])),arc(s(28)*s(8),0,s(28)*s(7),(true->[])),arc(s(28)*s(8),1,s(28)*s(9),(true->[])),arc(s(28)*s(8),2,s(28)*s(8),(true->[])),arc(s(13)*s(13),0,s(9)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(18)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(17)*s(13),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(22)*s(12),0,s(18)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(27)*s(11),(true->[])),arc(s(23)*s(11),0,s(28)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(11),(true->[])),arc(s(24)*s(10),0,s(28)*s(10),(true->[])),arc(s(24)*s(10),1,s(28)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(11),(true->[])),arc(s(28)*s(9),0,s(28)*s(10),(true->[])),arc(s(28)*s(9),1,s(28)*s(9),(true->[])),arc(s(28)*s(9),2,s(28)*s(8),(true->[])),arc(s(16)*s(13),0,s(12)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(20)*s(13),(true->[])),arc(s(17)*s(13),0,s(21)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(13),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(25)*s(12),0,s(21)*s(13),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(28)*s(11),(true->[])),arc(s(27)*s(11),0,s(28)*s(10),(true->[])),arc(s(27)*s(11),1,s(26)*s(12),(true->[])),arc(s(27)*s(11),2,s(28)*s(11),(true->[])),arc(s(28)*s(10),0,s(28)*s(10),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(28)*s(11),(true->[])),arc(s(19)*s(13),0,s(15)*s(13),(true->[])),arc(s(19)*s(13),1,s(22)*s(13),(true->[])),arc(s(19)*s(13),2,s(23)*s(13),(true->[])),arc(s(20)*s(13),0,s(24)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(23)*s(13),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(13),(true->[])),arc(s(26)*s(12),0,s(24)*s(13),(true->[])),arc(s(26)*s(12),1,s(28)*s(12),(true->[])),arc(s(26)*s(12),2,s(28)*s(11),(true->[])),arc(s(28)*s(11),0,s(28)*s(10),(true->[])),arc(s(28)*s(11),1,s(28)*s(12),(true->[])),arc(s(28)*s(11),2,s(28)*s(11),(true->[])),arc(s(22)*s(13),0,s(18)*s(13),(true->[])),arc(s(22)*s(13),1,s(25)*s(13),(true->[])),arc(s(22)*s(13),2,s(27)*s(13),(true->[])),arc(s(23)*s(13),0,s(28)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(27)*s(13),(true->[])),arc(s(24)*s(13),0,s(28)*s(13),(true->[])),arc(s(24)*s(13),1,s(28)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(13),(true->[])),arc(s(28)*s(12),0,s(28)*s(13),(true->[])),arc(s(28)*s(12),1,s(28)*s(12),(true->[])),arc(s(28)*s(12),2,s(28)*s(11),(true->[])),arc(s(25)*s(13),0,s(21)*s(13),(true->[])),arc(s(25)*s(13),1,s(26)*s(13),(true->[])),arc(s(25)*s(13),2,s(28)*s(13),(true->[])),arc(s(27)*s(13),0,s(28)*s(13),(true->[])),arc(s(27)*s(13),1,s(26)*s(13),(true->[])),arc(s(27)*s(13),2,s(28)*s(13),(true->[])),arc(s(28)*s(13),0,s(28)*s(13),(true->[])),arc(s(28)*s(13),1,s(28)*s(13),(true->[])),arc(s(28)*s(13),2,s(28)*s(13),(true->[])),arc(s(26)*s(13),0,s(24)*s(13),(true->[])),arc(s(26)*s(13),1,s(28)*s(13),(true->[])),arc(s(26)*s(13),2,s(28)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(16)),sink(s(26)*s(16)),sink(s(27)*s(16)),sink(s(28)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(2),0,s(28)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(2),(true->[])),arc(s(24)*s(1),0,s(28)*s(1),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(28)*s(2),(true->[])),arc(s(27)*s(2),0,s(28)*s(1),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(2),(true->[])),arc(s(28)*s(1),0,s(28)*s(1),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(26)*s(3),0,s(24)*s(4),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(28)*s(2),(true->[])),arc(s(28)*s(2),0,s(28)*s(1),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(2),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(5),(true->[])),arc(s(23)*s(5),0,s(28)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(5),(true->[])),arc(s(24)*s(4),0,s(28)*s(4),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(5),(true->[])),arc(s(28)*s(3),0,s(28)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(28)*s(5),(true->[])),arc(s(27)*s(5),0,s(28)*s(4),(true->[])),arc(s(27)*s(5),1,s(26)*s(6),(true->[])),arc(s(27)*s(5),2,s(28)*s(5),(true->[])),arc(s(28)*s(4),0,s(28)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(5),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(14),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(26)*s(6),0,s(24)*s(7),(true->[])),arc(s(26)*s(6),1,s(28)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(5),(true->[])),arc(s(28)*s(5),0,s(28)*s(4),(true->[])),arc(s(28)*s(5),1,s(28)*s(6),(true->[])),arc(s(28)*s(5),2,s(28)*s(5),(true->[])),arc(s(4)*s(15),0,s(1)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(8)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(8),(true->[])),arc(s(23)*s(8),0,s(28)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(8),(true->[])),arc(s(24)*s(7),0,s(28)*s(7),(true->[])),arc(s(24)*s(7),1,s(28)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(8),(true->[])),arc(s(28)*s(6),0,s(28)*s(7),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(5),(true->[])),arc(s(1)*s(16),0,s(3)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(2)*s(16),(true->[])),arc(s(7)*s(15),0,s(3)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(28)*s(8),(true->[])),arc(s(27)*s(8),0,s(28)*s(7),(true->[])),arc(s(27)*s(8),1,s(26)*s(9),(true->[])),arc(s(27)*s(8),2,s(28)*s(8),(true->[])),arc(s(28)*s(7),0,s(28)*s(7),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(8),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(16),(true->[])),arc(s(10)*s(15),0,s(6)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(19)*s(12),0,s(15)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(26)*s(9),0,s(24)*s(10),(true->[])),arc(s(26)*s(9),1,s(28)*s(9),(true->[])),arc(s(26)*s(9),2,s(28)*s(8),(true->[])),arc(s(28)*s(8),0,s(28)*s(7),(true->[])),arc(s(28)*s(8),1,s(28)*s(9),(true->[])),arc(s(28)*s(8),2,s(28)*s(8),(true->[])),arc(s(4)*s(16),0,s(1)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(8)*s(16),(true->[])),arc(s(5)*s(16),0,s(9)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(13)*s(15),0,s(9)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(22)*s(12),0,s(18)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(27)*s(11),(true->[])),arc(s(23)*s(11),0,s(28)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(11),(true->[])),arc(s(24)*s(10),0,s(28)*s(10),(true->[])),arc(s(24)*s(10),1,s(28)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(11),(true->[])),arc(s(28)*s(9),0,s(28)*s(10),(true->[])),arc(s(28)*s(9),1,s(28)*s(9),(true->[])),arc(s(28)*s(9),2,s(28)*s(8),(true->[])),arc(s(7)*s(16),0,s(3)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(11)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(11)*s(16),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(16),(true->[])),arc(s(16)*s(15),0,s(12)*s(16),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(21)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(25)*s(12),0,s(21)*s(13),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(28)*s(11),(true->[])),arc(s(27)*s(11),0,s(28)*s(10),(true->[])),arc(s(27)*s(11),1,s(26)*s(12),(true->[])),arc(s(27)*s(11),2,s(28)*s(11),(true->[])),arc(s(28)*s(10),0,s(28)*s(10),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(28)*s(11),(true->[])),arc(s(10)*s(16),0,s(6)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(15)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(19)*s(15),0,s(15)*s(16),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(23)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(13),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(23)*s(14),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(14),(true->[])),arc(s(26)*s(12),0,s(24)*s(13),(true->[])),arc(s(26)*s(12),1,s(28)*s(12),(true->[])),arc(s(26)*s(12),2,s(28)*s(11),(true->[])),arc(s(28)*s(11),0,s(28)*s(10),(true->[])),arc(s(28)*s(11),1,s(28)*s(12),(true->[])),arc(s(28)*s(11),2,s(28)*s(11),(true->[])),arc(s(13)*s(16),0,s(9)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(17)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(17)*s(16),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(16),(true->[])),arc(s(22)*s(15),0,s(18)*s(16),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(27)*s(14),(true->[])),arc(s(23)*s(14),0,s(28)*s(13),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(27)*s(14),(true->[])),arc(s(24)*s(13),0,s(28)*s(13),(true->[])),arc(s(24)*s(13),1,s(28)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(14),(true->[])),arc(s(28)*s(12),0,s(28)*s(13),(true->[])),arc(s(28)*s(12),1,s(28)*s(12),(true->[])),arc(s(28)*s(12),2,s(28)*s(11),(true->[])),arc(s(16)*s(16),0,s(12)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(20)*s(16),(true->[])),arc(s(17)*s(16),0,s(21)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(16),(true->[])),arc(s(18)*s(16),0,s(21)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(16),(true->[])),arc(s(25)*s(15),0,s(21)*s(16),(true->[])),arc(s(25)*s(15),1,s(26)*s(15),(true->[])),arc(s(25)*s(15),2,s(28)*s(14),(true->[])),arc(s(27)*s(14),0,s(28)*s(13),(true->[])),arc(s(27)*s(14),1,s(26)*s(15),(true->[])),arc(s(27)*s(14),2,s(28)*s(14),(true->[])),arc(s(28)*s(13),0,s(28)*s(13),(true->[])),arc(s(28)*s(13),1,s(28)*s(13),(true->[])),arc(s(28)*s(13),2,s(28)*s(14),(true->[])),arc(s(19)*s(16),0,s(15)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(23)*s(16),(true->[])),arc(s(20)*s(16),0,s(24)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(23)*s(16),(true->[])),arc(s(21)*s(16),0,s(24)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(23)*s(16),(true->[])),arc(s(26)*s(15),0,s(24)*s(16),(true->[])),arc(s(26)*s(15),1,s(28)*s(15),(true->[])),arc(s(26)*s(15),2,s(28)*s(14),(true->[])),arc(s(28)*s(14),0,s(28)*s(13),(true->[])),arc(s(28)*s(14),1,s(28)*s(15),(true->[])),arc(s(28)*s(14),2,s(28)*s(14),(true->[])),arc(s(22)*s(16),0,s(18)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(27)*s(16),(true->[])),arc(s(23)*s(16),0,s(28)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(16),(true->[])),arc(s(24)*s(16),0,s(28)*s(16),(true->[])),arc(s(24)*s(16),1,s(28)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(16),(true->[])),arc(s(28)*s(15),0,s(28)*s(16),(true->[])),arc(s(28)*s(15),1,s(28)*s(15),(true->[])),arc(s(28)*s(15),2,s(28)*s(14),(true->[])),arc(s(25)*s(16),0,s(21)*s(16),(true->[])),arc(s(25)*s(16),1,s(26)*s(16),(true->[])),arc(s(25)*s(16),2,s(28)*s(16),(true->[])),arc(s(27)*s(16),0,s(28)*s(16),(true->[])),arc(s(27)*s(16),1,s(26)*s(16),(true->[])),arc(s(27)*s(16),2,s(28)*s(16),(true->[])),arc(s(28)*s(16),0,s(28)*s(16),(true->[])),arc(s(28)*s(16),1,s(28)*s(16),(true->[])),arc(s(28)*s(16),2,s(28)*s(16),(true->[])),arc(s(26)*s(16),0,s(24)*s(16),(true->[])),arc(s(26)*s(16),1,s(28)*s(16),(true->[])),arc(s(26)*s(16),2,s(28)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(19)),sink(s(26)*s(19)),sink(s(27)*s(19)),sink(s(28)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(2),0,s(28)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(2),(true->[])),arc(s(24)*s(1),0,s(28)*s(1),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(28)*s(2),(true->[])),arc(s(27)*s(2),0,s(28)*s(1),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(2),(true->[])),arc(s(28)*s(1),0,s(28)*s(1),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(26)*s(3),0,s(24)*s(4),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(28)*s(2),(true->[])),arc(s(28)*s(2),0,s(28)*s(1),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(2),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(5),(true->[])),arc(s(23)*s(5),0,s(28)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(5),(true->[])),arc(s(24)*s(4),0,s(28)*s(4),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(5),(true->[])),arc(s(28)*s(3),0,s(28)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(28)*s(5),(true->[])),arc(s(27)*s(5),0,s(28)*s(4),(true->[])),arc(s(27)*s(5),1,s(26)*s(6),(true->[])),arc(s(27)*s(5),2,s(28)*s(5),(true->[])),arc(s(28)*s(4),0,s(28)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(5),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(14),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(26)*s(6),0,s(24)*s(7),(true->[])),arc(s(26)*s(6),1,s(28)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(5),(true->[])),arc(s(28)*s(5),0,s(28)*s(4),(true->[])),arc(s(28)*s(5),1,s(28)*s(6),(true->[])),arc(s(28)*s(5),2,s(28)*s(5),(true->[])),arc(s(4)*s(15),0,s(1)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(8)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(8),(true->[])),arc(s(23)*s(8),0,s(28)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(8),(true->[])),arc(s(24)*s(7),0,s(28)*s(7),(true->[])),arc(s(24)*s(7),1,s(28)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(8),(true->[])),arc(s(28)*s(6),0,s(28)*s(7),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(5),(true->[])),arc(s(1)*s(16),0,s(3)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(2)*s(17),(true->[])),arc(s(7)*s(15),0,s(3)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(28)*s(8),(true->[])),arc(s(27)*s(8),0,s(28)*s(7),(true->[])),arc(s(27)*s(8),1,s(26)*s(9),(true->[])),arc(s(27)*s(8),2,s(28)*s(8),(true->[])),arc(s(28)*s(7),0,s(28)*s(7),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(8),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(17),(true->[])),arc(s(10)*s(15),0,s(6)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(19)*s(12),0,s(15)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(26)*s(9),0,s(24)*s(10),(true->[])),arc(s(26)*s(9),1,s(28)*s(9),(true->[])),arc(s(26)*s(9),2,s(28)*s(8),(true->[])),arc(s(28)*s(8),0,s(28)*s(7),(true->[])),arc(s(28)*s(8),1,s(28)*s(9),(true->[])),arc(s(28)*s(8),2,s(28)*s(8),(true->[])),arc(s(4)*s(18),0,s(1)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(8)*s(17),(true->[])),arc(s(5)*s(17),0,s(9)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(17),(true->[])),arc(s(13)*s(15),0,s(9)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(22)*s(12),0,s(18)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(27)*s(11),(true->[])),arc(s(23)*s(11),0,s(28)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(11),(true->[])),arc(s(24)*s(10),0,s(28)*s(10),(true->[])),arc(s(24)*s(10),1,s(28)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(11),(true->[])),arc(s(28)*s(9),0,s(28)*s(10),(true->[])),arc(s(28)*s(9),1,s(28)*s(9),(true->[])),arc(s(28)*s(9),2,s(28)*s(8),(true->[])),arc(s(1)*s(19),0,s(3)*s(19),(true->[])),arc(s(1)*s(19),1,s(3)*s(19),(true->[])),arc(s(1)*s(19),2,s(2)*s(19),(true->[])),arc(s(7)*s(18),0,s(3)*s(19),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(11)*s(17),(true->[])),arc(s(8)*s(17),0,s(12)*s(16),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(11)*s(17),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(17),(true->[])),arc(s(16)*s(15),0,s(12)*s(16),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(21)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(25)*s(12),0,s(21)*s(13),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(28)*s(11),(true->[])),arc(s(27)*s(11),0,s(28)*s(10),(true->[])),arc(s(27)*s(11),1,s(26)*s(12),(true->[])),arc(s(27)*s(11),2,s(28)*s(11),(true->[])),arc(s(28)*s(10),0,s(28)*s(10),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(28)*s(11),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(3)*s(19),0,s(6)*s(19),(true->[])),arc(s(3)*s(19),1,s(6)*s(19),(true->[])),arc(s(3)*s(19),2,s(5)*s(19),(true->[])),arc(s(10)*s(18),0,s(6)*s(19),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(14)*s(17),(true->[])),arc(s(11)*s(17),0,s(15)*s(16),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(14)*s(17),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(17),(true->[])),arc(s(19)*s(15),0,s(15)*s(16),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(23)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(13),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(23)*s(14),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(14),(true->[])),arc(s(26)*s(12),0,s(24)*s(13),(true->[])),arc(s(26)*s(12),1,s(28)*s(12),(true->[])),arc(s(26)*s(12),2,s(28)*s(11),(true->[])),arc(s(28)*s(11),0,s(28)*s(10),(true->[])),arc(s(28)*s(11),1,s(28)*s(12),(true->[])),arc(s(28)*s(11),2,s(28)*s(11),(true->[])),arc(s(4)*s(19),0,s(1)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(8)*s(19),(true->[])),arc(s(5)*s(19),0,s(9)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(9)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(13)*s(18),0,s(9)*s(19),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(17)*s(17),(true->[])),arc(s(14)*s(17),0,s(18)*s(16),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(17)*s(17),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(17),(true->[])),arc(s(22)*s(15),0,s(18)*s(16),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(27)*s(14),(true->[])),arc(s(23)*s(14),0,s(28)*s(13),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(27)*s(14),(true->[])),arc(s(24)*s(13),0,s(28)*s(13),(true->[])),arc(s(24)*s(13),1,s(28)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(14),(true->[])),arc(s(28)*s(12),0,s(28)*s(13),(true->[])),arc(s(28)*s(12),1,s(28)*s(12),(true->[])),arc(s(28)*s(12),2,s(28)*s(11),(true->[])),arc(s(7)*s(19),0,s(3)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(11)*s(19),(true->[])),arc(s(8)*s(19),0,s(12)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(11)*s(19),(true->[])),arc(s(9)*s(19),0,s(12)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(11)*s(19),(true->[])),arc(s(16)*s(18),0,s(12)*s(19),(true->[])),arc(s(16)*s(18),1,s(19)*s(18),(true->[])),arc(s(16)*s(18),2,s(20)*s(17),(true->[])),arc(s(17)*s(17),0,s(21)*s(16),(true->[])),arc(s(17)*s(17),1,s(19)*s(18),(true->[])),arc(s(17)*s(17),2,s(20)*s(17),(true->[])),arc(s(18)*s(16),0,s(21)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(17),(true->[])),arc(s(25)*s(15),0,s(21)*s(16),(true->[])),arc(s(25)*s(15),1,s(26)*s(15),(true->[])),arc(s(25)*s(15),2,s(28)*s(14),(true->[])),arc(s(27)*s(14),0,s(28)*s(13),(true->[])),arc(s(27)*s(14),1,s(26)*s(15),(true->[])),arc(s(27)*s(14),2,s(28)*s(14),(true->[])),arc(s(28)*s(13),0,s(28)*s(13),(true->[])),arc(s(28)*s(13),1,s(28)*s(13),(true->[])),arc(s(28)*s(13),2,s(28)*s(14),(true->[])),arc(s(10)*s(19),0,s(6)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(14)*s(19),(true->[])),arc(s(11)*s(19),0,s(15)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(19),(true->[])),arc(s(12)*s(19),0,s(15)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(19),(true->[])),arc(s(19)*s(18),0,s(15)*s(19),(true->[])),arc(s(19)*s(18),1,s(22)*s(18),(true->[])),arc(s(19)*s(18),2,s(23)*s(17),(true->[])),arc(s(20)*s(17),0,s(24)*s(16),(true->[])),arc(s(20)*s(17),1,s(22)*s(18),(true->[])),arc(s(20)*s(17),2,s(23)*s(17),(true->[])),arc(s(21)*s(16),0,s(24)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(23)*s(17),(true->[])),arc(s(26)*s(15),0,s(24)*s(16),(true->[])),arc(s(26)*s(15),1,s(28)*s(15),(true->[])),arc(s(26)*s(15),2,s(28)*s(14),(true->[])),arc(s(28)*s(14),0,s(28)*s(13),(true->[])),arc(s(28)*s(14),1,s(28)*s(15),(true->[])),arc(s(28)*s(14),2,s(28)*s(14),(true->[])),arc(s(13)*s(19),0,s(9)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(17)*s(19),(true->[])),arc(s(14)*s(19),0,s(18)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(17)*s(19),(true->[])),arc(s(15)*s(19),0,s(18)*s(19),(true->[])),arc(s(15)*s(19),1,s(18)*s(19),(true->[])),arc(s(15)*s(19),2,s(17)*s(19),(true->[])),arc(s(22)*s(18),0,s(18)*s(19),(true->[])),arc(s(22)*s(18),1,s(25)*s(18),(true->[])),arc(s(22)*s(18),2,s(27)*s(17),(true->[])),arc(s(23)*s(17),0,s(28)*s(16),(true->[])),arc(s(23)*s(17),1,s(25)*s(18),(true->[])),arc(s(23)*s(17),2,s(27)*s(17),(true->[])),arc(s(24)*s(16),0,s(28)*s(16),(true->[])),arc(s(24)*s(16),1,s(28)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(17),(true->[])),arc(s(28)*s(15),0,s(28)*s(16),(true->[])),arc(s(28)*s(15),1,s(28)*s(15),(true->[])),arc(s(28)*s(15),2,s(28)*s(14),(true->[])),arc(s(16)*s(19),0,s(12)*s(19),(true->[])),arc(s(16)*s(19),1,s(19)*s(19),(true->[])),arc(s(16)*s(19),2,s(20)*s(19),(true->[])),arc(s(17)*s(19),0,s(21)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(19),(true->[])),arc(s(18)*s(19),0,s(21)*s(19),(true->[])),arc(s(18)*s(19),1,s(21)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(19),(true->[])),arc(s(25)*s(18),0,s(21)*s(19),(true->[])),arc(s(25)*s(18),1,s(26)*s(18),(true->[])),arc(s(25)*s(18),2,s(28)*s(17),(true->[])),arc(s(27)*s(17),0,s(28)*s(16),(true->[])),arc(s(27)*s(17),1,s(26)*s(18),(true->[])),arc(s(27)*s(17),2,s(28)*s(17),(true->[])),arc(s(28)*s(16),0,s(28)*s(16),(true->[])),arc(s(28)*s(16),1,s(28)*s(16),(true->[])),arc(s(28)*s(16),2,s(28)*s(17),(true->[])),arc(s(19)*s(19),0,s(15)*s(19),(true->[])),arc(s(19)*s(19),1,s(22)*s(19),(true->[])),arc(s(19)*s(19),2,s(23)*s(19),(true->[])),arc(s(20)*s(19),0,s(24)*s(19),(true->[])),arc(s(20)*s(19),1,s(22)*s(19),(true->[])),arc(s(20)*s(19),2,s(23)*s(19),(true->[])),arc(s(21)*s(19),0,s(24)*s(19),(true->[])),arc(s(21)*s(19),1,s(24)*s(19),(true->[])),arc(s(21)*s(19),2,s(23)*s(19),(true->[])),arc(s(26)*s(18),0,s(24)*s(19),(true->[])),arc(s(26)*s(18),1,s(28)*s(18),(true->[])),arc(s(26)*s(18),2,s(28)*s(17),(true->[])),arc(s(28)*s(17),0,s(28)*s(16),(true->[])),arc(s(28)*s(17),1,s(28)*s(18),(true->[])),arc(s(28)*s(17),2,s(28)*s(17),(true->[])),arc(s(22)*s(19),0,s(18)*s(19),(true->[])),arc(s(22)*s(19),1,s(25)*s(19),(true->[])),arc(s(22)*s(19),2,s(27)*s(19),(true->[])),arc(s(23)*s(19),0,s(28)*s(19),(true->[])),arc(s(23)*s(19),1,s(25)*s(19),(true->[])),arc(s(23)*s(19),2,s(27)*s(19),(true->[])),arc(s(24)*s(19),0,s(28)*s(19),(true->[])),arc(s(24)*s(19),1,s(28)*s(19),(true->[])),arc(s(24)*s(19),2,s(27)*s(19),(true->[])),arc(s(28)*s(18),0,s(28)*s(19),(true->[])),arc(s(28)*s(18),1,s(28)*s(18),(true->[])),arc(s(28)*s(18),2,s(28)*s(17),(true->[])),arc(s(25)*s(19),0,s(21)*s(19),(true->[])),arc(s(25)*s(19),1,s(26)*s(19),(true->[])),arc(s(25)*s(19),2,s(28)*s(19),(true->[])),arc(s(27)*s(19),0,s(28)*s(19),(true->[])),arc(s(27)*s(19),1,s(26)*s(19),(true->[])),arc(s(27)*s(19),2,s(28)*s(19),(true->[])),arc(s(28)*s(19),0,s(28)*s(19),(true->[])),arc(s(28)*s(19),1,s(28)*s(19),(true->[])),arc(s(28)*s(19),2,s(28)*s(19),(true->[])),arc(s(26)*s(19),0,s(24)*s(19),(true->[])),arc(s(26)*s(19),1,s(28)*s(19),(true->[])),arc(s(26)*s(19),2,s(28)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(34)*s(4)),sink(s(35)*s(4)),sink(s(36)*s(4)),sink(s(37)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(1)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(8)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(7)*s(4),0,s(3)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(10)*s(4),0,s(6)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(16)*s(4),0,s(12)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(21)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(22)*s(4),0,s(18)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(2),(true->[])),arc(s(32)*s(2),0,s(37)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(2),(true->[])),arc(s(33)*s(1),0,s(37)*s(1),(true->[])),arc(s(33)*s(1),1,s(37)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(2),(true->[])),arc(s(25)*s(4),0,s(21)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(29)*s(4),(true->[])),arc(s(26)*s(4),0,s(30)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(29)*s(4),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(4),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(35)*s(3),(true->[])),arc(s(34)*s(3),2,s(37)*s(2),(true->[])),arc(s(36)*s(2),0,s(37)*s(1),(true->[])),arc(s(36)*s(2),1,s(35)*s(3),(true->[])),arc(s(36)*s(2),2,s(37)*s(2),(true->[])),arc(s(37)*s(1),0,s(37)*s(1),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(2),(true->[])),arc(s(28)*s(4),0,s(24)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(4),0,s(33)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(32)*s(4),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(35)*s(3),0,s(33)*s(4),(true->[])),arc(s(35)*s(3),1,s(37)*s(3),(true->[])),arc(s(35)*s(3),2,s(37)*s(2),(true->[])),arc(s(37)*s(2),0,s(37)*s(1),(true->[])),arc(s(37)*s(2),1,s(37)*s(3),(true->[])),arc(s(37)*s(2),2,s(37)*s(2),(true->[])),arc(s(31)*s(4),0,s(27)*s(4),(true->[])),arc(s(31)*s(4),1,s(34)*s(4),(true->[])),arc(s(31)*s(4),2,s(36)*s(4),(true->[])),arc(s(32)*s(4),0,s(37)*s(4),(true->[])),arc(s(32)*s(4),1,s(34)*s(4),(true->[])),arc(s(32)*s(4),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(37)*s(4),(true->[])),arc(s(33)*s(4),1,s(37)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(37)*s(3),0,s(37)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(2),(true->[])),arc(s(34)*s(4),0,s(30)*s(4),(true->[])),arc(s(34)*s(4),1,s(35)*s(4),(true->[])),arc(s(34)*s(4),2,s(37)*s(4),(true->[])),arc(s(36)*s(4),0,s(37)*s(4),(true->[])),arc(s(36)*s(4),1,s(35)*s(4),(true->[])),arc(s(36)*s(4),2,s(37)*s(4),(true->[])),arc(s(37)*s(4),0,s(37)*s(4),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(4),(true->[])),arc(s(35)*s(4),0,s(33)*s(4),(true->[])),arc(s(35)*s(4),1,s(37)*s(4),(true->[])),arc(s(35)*s(4),2,s(37)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(34)*s(7)),sink(s(35)*s(7)),sink(s(36)*s(7)),sink(s(37)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(7),0,s(1)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(7)*s(7),0,s(3)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(10)*s(7),0,s(6)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(13)*s(7),0,s(9)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(2),(true->[])),arc(s(32)*s(2),0,s(37)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(2),(true->[])),arc(s(33)*s(1),0,s(37)*s(1),(true->[])),arc(s(33)*s(1),1,s(37)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(2),(true->[])),arc(s(16)*s(7),0,s(12)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(21)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(35)*s(3),(true->[])),arc(s(34)*s(3),2,s(37)*s(2),(true->[])),arc(s(36)*s(2),0,s(37)*s(1),(true->[])),arc(s(36)*s(2),1,s(35)*s(3),(true->[])),arc(s(36)*s(2),2,s(37)*s(2),(true->[])),arc(s(37)*s(1),0,s(37)*s(1),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(2),(true->[])),arc(s(19)*s(7),0,s(15)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(7),0,s(24)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(28)*s(6),0,s(24)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(35)*s(3),0,s(33)*s(4),(true->[])),arc(s(35)*s(3),1,s(37)*s(3),(true->[])),arc(s(35)*s(3),2,s(37)*s(2),(true->[])),arc(s(37)*s(2),0,s(37)*s(1),(true->[])),arc(s(37)*s(2),1,s(37)*s(3),(true->[])),arc(s(37)*s(2),2,s(37)*s(2),(true->[])),arc(s(22)*s(7),0,s(18)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(7),0,s(27)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(26)*s(7),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(31)*s(6),0,s(27)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(5),(true->[])),arc(s(32)*s(5),0,s(37)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(5),(true->[])),arc(s(33)*s(4),0,s(37)*s(4),(true->[])),arc(s(33)*s(4),1,s(37)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(5),(true->[])),arc(s(37)*s(3),0,s(37)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(2),(true->[])),arc(s(25)*s(7),0,s(21)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(29)*s(7),(true->[])),arc(s(26)*s(7),0,s(30)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(29)*s(7),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(7),(true->[])),arc(s(34)*s(6),0,s(30)*s(7),(true->[])),arc(s(34)*s(6),1,s(35)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(5),(true->[])),arc(s(36)*s(5),0,s(37)*s(4),(true->[])),arc(s(36)*s(5),1,s(35)*s(6),(true->[])),arc(s(36)*s(5),2,s(37)*s(5),(true->[])),arc(s(37)*s(4),0,s(37)*s(4),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(5),(true->[])),arc(s(28)*s(7),0,s(24)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(32)*s(7),(true->[])),arc(s(29)*s(7),0,s(33)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(32)*s(7),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(7),(true->[])),arc(s(35)*s(6),0,s(33)*s(7),(true->[])),arc(s(35)*s(6),1,s(37)*s(6),(true->[])),arc(s(35)*s(6),2,s(37)*s(5),(true->[])),arc(s(37)*s(5),0,s(37)*s(4),(true->[])),arc(s(37)*s(5),1,s(37)*s(6),(true->[])),arc(s(37)*s(5),2,s(37)*s(5),(true->[])),arc(s(31)*s(7),0,s(27)*s(7),(true->[])),arc(s(31)*s(7),1,s(34)*s(7),(true->[])),arc(s(31)*s(7),2,s(36)*s(7),(true->[])),arc(s(32)*s(7),0,s(37)*s(7),(true->[])),arc(s(32)*s(7),1,s(34)*s(7),(true->[])),arc(s(32)*s(7),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(37)*s(7),(true->[])),arc(s(33)*s(7),1,s(37)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(37)*s(6),0,s(37)*s(7),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(5),(true->[])),arc(s(34)*s(7),0,s(30)*s(7),(true->[])),arc(s(34)*s(7),1,s(35)*s(7),(true->[])),arc(s(34)*s(7),2,s(37)*s(7),(true->[])),arc(s(36)*s(7),0,s(37)*s(7),(true->[])),arc(s(36)*s(7),1,s(35)*s(7),(true->[])),arc(s(36)*s(7),2,s(37)*s(7),(true->[])),arc(s(37)*s(7),0,s(37)*s(7),(true->[])),arc(s(37)*s(7),1,s(37)*s(7),(true->[])),arc(s(37)*s(7),2,s(37)*s(7),(true->[])),arc(s(35)*s(7),0,s(33)*s(7),(true->[])),arc(s(35)*s(7),1,s(37)*s(7),(true->[])),arc(s(35)*s(7),2,s(37)*s(7),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plain, nb_proper_plain_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(34)*s(13)),sink(s(35)*s(13)),sink(s(36)*s(13)),sink(s(37)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(2),(true->[])),arc(s(32)*s(2),0,s(37)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(2),(true->[])),arc(s(33)*s(1),0,s(37)*s(1),(true->[])),arc(s(33)*s(1),1,s(37)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(35)*s(3),(true->[])),arc(s(34)*s(3),2,s(37)*s(2),(true->[])),arc(s(36)*s(2),0,s(37)*s(1),(true->[])),arc(s(36)*s(2),1,s(35)*s(3),(true->[])),arc(s(36)*s(2),2,s(37)*s(2),(true->[])),arc(s(37)*s(1),0,s(37)*s(1),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(2),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(28)*s(6),0,s(24)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(35)*s(3),0,s(33)*s(4),(true->[])),arc(s(35)*s(3),1,s(37)*s(3),(true->[])),arc(s(35)*s(3),2,s(37)*s(2),(true->[])),arc(s(37)*s(2),0,s(37)*s(1),(true->[])),arc(s(37)*s(2),1,s(37)*s(3),(true->[])),arc(s(37)*s(2),2,s(37)*s(2),(true->[])),arc(s(4)*s(13),0,s(1)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(5)*s(13),0,s(9)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(31)*s(6),0,s(27)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(5),(true->[])),arc(s(32)*s(5),0,s(37)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(5),(true->[])),arc(s(33)*s(4),0,s(37)*s(4),(true->[])),arc(s(33)*s(4),1,s(37)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(5),(true->[])),arc(s(37)*s(3),0,s(37)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(2),(true->[])),arc(s(7)*s(13),0,s(3)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(34)*s(6),0,s(30)*s(7),(true->[])),arc(s(34)*s(6),1,s(35)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(5),(true->[])),arc(s(36)*s(5),0,s(37)*s(4),(true->[])),arc(s(36)*s(5),1,s(35)*s(6),(true->[])),arc(s(36)*s(5),2,s(37)*s(5),(true->[])),arc(s(37)*s(4),0,s(37)*s(4),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(5),(true->[])),arc(s(10)*s(13),0,s(6)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(13),0,s(15)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(19)*s(12),0,s(15)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(28)*s(9),0,s(24)*s(10),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(35)*s(6),0,s(33)*s(7),(true->[])),arc(s(35)*s(6),1,s(37)*s(6),(true->[])),arc(s(35)*s(6),2,s(37)*s(5),(true->[])),arc(s(37)*s(5),0,s(37)*s(4),(true->[])),arc(s(37)*s(5),1,s(37)*s(6),(true->[])),arc(s(37)*s(5),2,s(37)*s(5),(true->[])),arc(s(13)*s(13),0,s(9)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(18)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(17)*s(13),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(22)*s(12),0,s(18)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(31)*s(9),0,s(27)*s(10),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(36)*s(8),(true->[])),arc(s(32)*s(8),0,s(37)*s(7),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(8),(true->[])),arc(s(33)*s(7),0,s(37)*s(7),(true->[])),arc(s(33)*s(7),1,s(37)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(8),(true->[])),arc(s(37)*s(6),0,s(37)*s(7),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(5),(true->[])),arc(s(16)*s(13),0,s(12)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(20)*s(13),(true->[])),arc(s(17)*s(13),0,s(21)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(13),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(25)*s(12),0,s(21)*s(13),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(29)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(10),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(29)*s(11),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(11),(true->[])),arc(s(34)*s(9),0,s(30)*s(10),(true->[])),arc(s(34)*s(9),1,s(35)*s(9),(true->[])),arc(s(34)*s(9),2,s(37)*s(8),(true->[])),arc(s(36)*s(8),0,s(37)*s(7),(true->[])),arc(s(36)*s(8),1,s(35)*s(9),(true->[])),arc(s(36)*s(8),2,s(37)*s(8),(true->[])),arc(s(37)*s(7),0,s(37)*s(7),(true->[])),arc(s(37)*s(7),1,s(37)*s(7),(true->[])),arc(s(37)*s(7),2,s(37)*s(8),(true->[])),arc(s(19)*s(13),0,s(15)*s(13),(true->[])),arc(s(19)*s(13),1,s(22)*s(13),(true->[])),arc(s(19)*s(13),2,s(23)*s(13),(true->[])),arc(s(20)*s(13),0,s(24)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(23)*s(13),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(13),(true->[])),arc(s(28)*s(12),0,s(24)*s(13),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(10),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(10),0,s(33)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(11),(true->[])),arc(s(35)*s(9),0,s(33)*s(10),(true->[])),arc(s(35)*s(9),1,s(37)*s(9),(true->[])),arc(s(35)*s(9),2,s(37)*s(8),(true->[])),arc(s(37)*s(8),0,s(37)*s(7),(true->[])),arc(s(37)*s(8),1,s(37)*s(9),(true->[])),arc(s(37)*s(8),2,s(37)*s(8),(true->[])),arc(s(22)*s(13),0,s(18)*s(13),(true->[])),arc(s(22)*s(13),1,s(25)*s(13),(true->[])),arc(s(22)*s(13),2,s(26)*s(13),(true->[])),arc(s(23)*s(13),0,s(27)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(13),0,s(27)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(13),(true->[])),arc(s(31)*s(12),0,s(27)*s(13),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(36)*s(11),(true->[])),arc(s(32)*s(11),0,s(37)*s(10),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(36)*s(11),(true->[])),arc(s(33)*s(10),0,s(37)*s(10),(true->[])),arc(s(33)*s(10),1,s(37)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(11),(true->[])),arc(s(37)*s(9),0,s(37)*s(10),(true->[])),arc(s(37)*s(9),1,s(37)*s(9),(true->[])),arc(s(37)*s(9),2,s(37)*s(8),(true->[])),arc(s(25)*s(13),0,s(21)*s(13),(true->[])),arc(s(25)*s(13),1,s(28)*s(13),(true->[])),arc(s(25)*s(13),2,s(29)*s(13),(true->[])),arc(s(26)*s(13),0,s(30)*s(13),(true->[])),arc(s(26)*s(13),1,s(28)*s(13),(true->[])),arc(s(26)*s(13),2,s(29)*s(13),(true->[])),arc(s(27)*s(13),0,s(30)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(13),(true->[])),arc(s(34)*s(12),0,s(30)*s(13),(true->[])),arc(s(34)*s(12),1,s(35)*s(12),(true->[])),arc(s(34)*s(12),2,s(37)*s(11),(true->[])),arc(s(36)*s(11),0,s(37)*s(10),(true->[])),arc(s(36)*s(11),1,s(35)*s(12),(true->[])),arc(s(36)*s(11),2,s(37)*s(11),(true->[])),arc(s(37)*s(10),0,s(37)*s(10),(true->[])),arc(s(37)*s(10),1,s(37)*s(10),(true->[])),arc(s(37)*s(10),2,s(37)*s(11),(true->[])),arc(s(28)*s(13),0,s(24)*s(13),(true->[])),arc(s(28)*s(13),1,s(31)*s(13),(true->[])),arc(s(28)*s(13),2,s(32)*s(13),(true->[])),arc(s(29)*s(13),0,s(33)*s(13),(true->[])),arc(s(29)*s(13),1,s(31)*s(13),(true->[])),arc(s(29)*s(13),2,s(32)*s(13),(true->[])),arc(s(30)*s(13),0,s(33)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(13),(true->[])),arc(s(35)*s(12),0,s(33)*s(13),(true->[])),arc(s(35)*s(12),1,s(37)*s(12),(true->[])),arc(s(35)*s(12),2,s(37)*s(11),(true->[])),arc(s(37)*s(11),0,s(37)*s(10),(true->[])),arc(s(37)*s(11),1,s(37)*s(12),(true->[])),arc(s(37)*s(11),2,s(37)*s(11),(true->[])),arc(s(31)*s(13),0,s(27)*s(13),(true->[])),arc(s(31)*s(13),1,s(34)*s(13),(true->[])),arc(s(31)*s(13),2,s(36)*s(13),(true->[])),arc(s(32)*s(13),0,s(37)*s(13),(true->[])),arc(s(32)*s(13),1,s(34)*s(13),(true->[])),arc(s(32)*s(13),2,s(36)*s(13),(true->[])),arc(s(33)*s(13),0,s(37)*s(13),(true->[])),arc(s(33)*s(13),1,s(37)*s(13),(true->[])),arc(s(33)*s(13),2,s(36)*s(13),(true->[])),arc(s(37)*s(12),0,s(37)*s(13),(true->[])),arc(s(37)*s(12),1,s(37)*s(12),(true->[])),arc(s(37)*s(12),2,s(37)*s(11),(true->[])),arc(s(34)*s(13),0,s(30)*s(13),(true->[])),arc(s(34)*s(13),1,s(35)*s(13),(true->[])),arc(s(34)*s(13),2,s(37)*s(13),(true->[])),arc(s(36)*s(13),0,s(37)*s(13),(true->[])),arc(s(36)*s(13),1,s(35)*s(13),(true->[])),arc(s(36)*s(13),2,s(37)*s(13),(true->[])),arc(s(37)*s(13),0,s(37)*s(13),(true->[])),arc(s(37)*s(13),1,s(37)*s(13),(true->[])),arc(s(37)*s(13),2,s(37)*s(13),(true->[])),arc(s(35)*s(13),0,s(33)*s(13),(true->[])),arc(s(35)*s(13),1,s(37)*s(13),(true->[])),arc(s(35)*s(13),2,s(37)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(34)*s(16)),sink(s(35)*s(16)),sink(s(36)*s(16)),sink(s(37)*s(16))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(36)*s(2),(true->[])),arc(s(32)*s(2),0,s(37)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(2),(true->[])),arc(s(33)*s(1),0,s(37)*s(1),(true->[])),arc(s(33)*s(1),1,s(37)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(35)*s(3),(true->[])),arc(s(34)*s(3),2,s(37)*s(2),(true->[])),arc(s(36)*s(2),0,s(37)*s(1),(true->[])),arc(s(36)*s(2),1,s(35)*s(3),(true->[])),arc(s(36)*s(2),2,s(37)*s(2),(true->[])),arc(s(37)*s(1),0,s(37)*s(1),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(2),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(14),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(28)*s(6),0,s(24)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(35)*s(3),0,s(33)*s(4),(true->[])),arc(s(35)*s(3),1,s(37)*s(3),(true->[])),arc(s(35)*s(3),2,s(37)*s(2),(true->[])),arc(s(37)*s(2),0,s(37)*s(1),(true->[])),arc(s(37)*s(2),1,s(37)*s(3),(true->[])),arc(s(37)*s(2),2,s(37)*s(2),(true->[])),arc(s(4)*s(15),0,s(1)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(8)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(31)*s(6),0,s(27)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(36)*s(5),(true->[])),arc(s(32)*s(5),0,s(37)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(5),(true->[])),arc(s(33)*s(4),0,s(37)*s(4),(true->[])),arc(s(33)*s(4),1,s(37)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(5),(true->[])),arc(s(37)*s(3),0,s(37)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(2),(true->[])),arc(s(1)*s(16),0,s(3)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(2)*s(16),(true->[])),arc(s(7)*s(15),0,s(3)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(34)*s(6),0,s(30)*s(7),(true->[])),arc(s(34)*s(6),1,s(35)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(5),(true->[])),arc(s(36)*s(5),0,s(37)*s(4),(true->[])),arc(s(36)*s(5),1,s(35)*s(6),(true->[])),arc(s(36)*s(5),2,s(37)*s(5),(true->[])),arc(s(37)*s(4),0,s(37)*s(4),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(5),(true->[])),arc(s(2)*s(16),0,s(6)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(5)*s(16),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(16),(true->[])),arc(s(10)*s(15),0,s(6)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(19)*s(12),0,s(15)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(28)*s(9),0,s(24)*s(10),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(35)*s(6),0,s(33)*s(7),(true->[])),arc(s(35)*s(6),1,s(37)*s(6),(true->[])),arc(s(35)*s(6),2,s(37)*s(5),(true->[])),arc(s(37)*s(5),0,s(37)*s(4),(true->[])),arc(s(37)*s(5),1,s(37)*s(6),(true->[])),arc(s(37)*s(5),2,s(37)*s(5),(true->[])),arc(s(4)*s(16),0,s(1)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(8)*s(16),(true->[])),arc(s(5)*s(16),0,s(9)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(8)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(13)*s(15),0,s(9)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(22)*s(12),0,s(18)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(31)*s(9),0,s(27)*s(10),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(36)*s(8),(true->[])),arc(s(32)*s(8),0,s(37)*s(7),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(8),(true->[])),arc(s(33)*s(7),0,s(37)*s(7),(true->[])),arc(s(33)*s(7),1,s(37)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(8),(true->[])),arc(s(37)*s(6),0,s(37)*s(7),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(5),(true->[])),arc(s(7)*s(16),0,s(3)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(11)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(11)*s(16),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(16),(true->[])),arc(s(16)*s(15),0,s(12)*s(16),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(21)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(25)*s(12),0,s(21)*s(13),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(29)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(10),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(29)*s(11),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(11),(true->[])),arc(s(34)*s(9),0,s(30)*s(10),(true->[])),arc(s(34)*s(9),1,s(35)*s(9),(true->[])),arc(s(34)*s(9),2,s(37)*s(8),(true->[])),arc(s(36)*s(8),0,s(37)*s(7),(true->[])),arc(s(36)*s(8),1,s(35)*s(9),(true->[])),arc(s(36)*s(8),2,s(37)*s(8),(true->[])),arc(s(37)*s(7),0,s(37)*s(7),(true->[])),arc(s(37)*s(7),1,s(37)*s(7),(true->[])),arc(s(37)*s(7),2,s(37)*s(8),(true->[])),arc(s(10)*s(16),0,s(6)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(15)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(16),(true->[])),arc(s(19)*s(15),0,s(15)*s(16),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(23)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(13),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(23)*s(14),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(14),(true->[])),arc(s(28)*s(12),0,s(24)*s(13),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(10),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(10),0,s(33)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(11),(true->[])),arc(s(35)*s(9),0,s(33)*s(10),(true->[])),arc(s(35)*s(9),1,s(37)*s(9),(true->[])),arc(s(35)*s(9),2,s(37)*s(8),(true->[])),arc(s(37)*s(8),0,s(37)*s(7),(true->[])),arc(s(37)*s(8),1,s(37)*s(9),(true->[])),arc(s(37)*s(8),2,s(37)*s(8),(true->[])),arc(s(13)*s(16),0,s(9)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(17)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(17)*s(16),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(16),(true->[])),arc(s(22)*s(15),0,s(18)*s(16),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(26)*s(14),(true->[])),arc(s(23)*s(14),0,s(27)*s(13),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(26)*s(14),(true->[])),arc(s(24)*s(13),0,s(27)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(14),(true->[])),arc(s(31)*s(12),0,s(27)*s(13),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(36)*s(11),(true->[])),arc(s(32)*s(11),0,s(37)*s(10),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(36)*s(11),(true->[])),arc(s(33)*s(10),0,s(37)*s(10),(true->[])),arc(s(33)*s(10),1,s(37)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(11),(true->[])),arc(s(37)*s(9),0,s(37)*s(10),(true->[])),arc(s(37)*s(9),1,s(37)*s(9),(true->[])),arc(s(37)*s(9),2,s(37)*s(8),(true->[])),arc(s(16)*s(16),0,s(12)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(20)*s(16),(true->[])),arc(s(17)*s(16),0,s(21)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(16),(true->[])),arc(s(18)*s(16),0,s(21)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(16),(true->[])),arc(s(25)*s(15),0,s(21)*s(16),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(29)*s(14),(true->[])),arc(s(26)*s(14),0,s(30)*s(13),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(29)*s(14),(true->[])),arc(s(27)*s(13),0,s(30)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(14),(true->[])),arc(s(34)*s(12),0,s(30)*s(13),(true->[])),arc(s(34)*s(12),1,s(35)*s(12),(true->[])),arc(s(34)*s(12),2,s(37)*s(11),(true->[])),arc(s(36)*s(11),0,s(37)*s(10),(true->[])),arc(s(36)*s(11),1,s(35)*s(12),(true->[])),arc(s(36)*s(11),2,s(37)*s(11),(true->[])),arc(s(37)*s(10),0,s(37)*s(10),(true->[])),arc(s(37)*s(10),1,s(37)*s(10),(true->[])),arc(s(37)*s(10),2,s(37)*s(11),(true->[])),arc(s(19)*s(16),0,s(15)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(23)*s(16),(true->[])),arc(s(20)*s(16),0,s(24)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(23)*s(16),(true->[])),arc(s(21)*s(16),0,s(24)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(23)*s(16),(true->[])),arc(s(28)*s(15),0,s(24)*s(16),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(32)*s(14),(true->[])),arc(s(29)*s(14),0,s(33)*s(13),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(32)*s(14),(true->[])),arc(s(30)*s(13),0,s(33)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(14),(true->[])),arc(s(35)*s(12),0,s(33)*s(13),(true->[])),arc(s(35)*s(12),1,s(37)*s(12),(true->[])),arc(s(35)*s(12),2,s(37)*s(11),(true->[])),arc(s(37)*s(11),0,s(37)*s(10),(true->[])),arc(s(37)*s(11),1,s(37)*s(12),(true->[])),arc(s(37)*s(11),2,s(37)*s(11),(true->[])),arc(s(22)*s(16),0,s(18)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(26)*s(16),(true->[])),arc(s(23)*s(16),0,s(27)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(26)*s(16),(true->[])),arc(s(24)*s(16),0,s(27)*s(16),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(26)*s(16),(true->[])),arc(s(31)*s(15),0,s(27)*s(16),(true->[])),arc(s(31)*s(15),1,s(34)*s(15),(true->[])),arc(s(31)*s(15),2,s(36)*s(14),(true->[])),arc(s(32)*s(14),0,s(37)*s(13),(true->[])),arc(s(32)*s(14),1,s(34)*s(15),(true->[])),arc(s(32)*s(14),2,s(36)*s(14),(true->[])),arc(s(33)*s(13),0,s(37)*s(13),(true->[])),arc(s(33)*s(13),1,s(37)*s(13),(true->[])),arc(s(33)*s(13),2,s(36)*s(14),(true->[])),arc(s(37)*s(12),0,s(37)*s(13),(true->[])),arc(s(37)*s(12),1,s(37)*s(12),(true->[])),arc(s(37)*s(12),2,s(37)*s(11),(true->[])),arc(s(25)*s(16),0,s(21)*s(16),(true->[])),arc(s(25)*s(16),1,s(28)*s(16),(true->[])),arc(s(25)*s(16),2,s(29)*s(16),(true->[])),arc(s(26)*s(16),0,s(30)*s(16),(true->[])),arc(s(26)*s(16),1,s(28)*s(16),(true->[])),arc(s(26)*s(16),2,s(29)*s(16),(true->[])),arc(s(27)*s(16),0,s(30)*s(16),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(29)*s(16),(true->[])),arc(s(34)*s(15),0,s(30)*s(16),(true->[])),arc(s(34)*s(15),1,s(35)*s(15),(true->[])),arc(s(34)*s(15),2,s(37)*s(14),(true->[])),arc(s(36)*s(14),0,s(37)*s(13),(true->[])),arc(s(36)*s(14),1,s(35)*s(15),(true->[])),arc(s(36)*s(14),2,s(37)*s(14),(true->[])),arc(s(37)*s(13),0,s(37)*s(13),(true->[])),arc(s(37)*s(13),1,s(37)*s(13),(true->[])),arc(s(37)*s(13),2,s(37)*s(14),(true->[])),arc(s(28)*s(16),0,s(24)*s(16),(true->[])),arc(s(28)*s(16),1,s(31)*s(16),(true->[])),arc(s(28)*s(16),2,s(32)*s(16),(true->[])),arc(s(29)*s(16),0,s(33)*s(16),(true->[])),arc(s(29)*s(16),1,s(31)*s(16),(true->[])),arc(s(29)*s(16),2,s(32)*s(16),(true->[])),arc(s(30)*s(16),0,s(33)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(32)*s(16),(true->[])),arc(s(35)*s(15),0,s(33)*s(16),(true->[])),arc(s(35)*s(15),1,s(37)*s(15),(true->[])),arc(s(35)*s(15),2,s(37)*s(14),(true->[])),arc(s(37)*s(14),0,s(37)*s(13),(true->[])),arc(s(37)*s(14),1,s(37)*s(15),(true->[])),arc(s(37)*s(14),2,s(37)*s(14),(true->[])),arc(s(31)*s(16),0,s(27)*s(16),(true->[])),arc(s(31)*s(16),1,s(34)*s(16),(true->[])),arc(s(31)*s(16),2,s(36)*s(16),(true->[])),arc(s(32)*s(16),0,s(37)*s(16),(true->[])),arc(s(32)*s(16),1,s(34)*s(16),(true->[])),arc(s(32)*s(16),2,s(36)*s(16),(true->[])),arc(s(33)*s(16),0,s(37)*s(16),(true->[])),arc(s(33)*s(16),1,s(37)*s(16),(true->[])),arc(s(33)*s(16),2,s(36)*s(16),(true->[])),arc(s(37)*s(15),0,s(37)*s(16),(true->[])),arc(s(37)*s(15),1,s(37)*s(15),(true->[])),arc(s(37)*s(15),2,s(37)*s(14),(true->[])),arc(s(34)*s(16),0,s(30)*s(16),(true->[])),arc(s(34)*s(16),1,s(35)*s(16),(true->[])),arc(s(34)*s(16),2,s(37)*s(16),(true->[])),arc(s(36)*s(16),0,s(37)*s(16),(true->[])),arc(s(36)*s(16),1,s(35)*s(16),(true->[])),arc(s(36)*s(16),2,s(37)*s(16),(true->[])),arc(s(37)*s(16),0,s(37)*s(16),(true->[])),arc(s(37)*s(16),1,s(37)*s(16),(true->[])),arc(s(37)*s(16),2,s(37)*s(16),(true->[])),arc(s(35)*s(16),0,s(33)*s(16),(true->[])),arc(s(35)*s(16),1,s(37)*s(16),(true->[])),arc(s(35)*s(16),2,s(37)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plain, nb_proper_plain_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(43)*s(4)),sink(s(44)*s(4)),sink(s(45)*s(4)),sink(s(46)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(1)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(8)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(7)*s(4),0,s(3)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(10)*s(4),0,s(6)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(16)*s(4),0,s(12)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(21)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(22)*s(4),0,s(18)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(25)*s(4),0,s(21)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(29)*s(4),(true->[])),arc(s(26)*s(4),0,s(30)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(29)*s(4),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(4),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(39)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(36)*s(1),0,s(39)*s(1),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(28)*s(4),0,s(24)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(4),0,s(33)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(32)*s(4),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(37)*s(3),0,s(33)*s(4),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(41)*s(2),(true->[])),arc(s(38)*s(2),0,s(42)*s(1),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(41)*s(2),(true->[])),arc(s(39)*s(1),0,s(42)*s(1),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(41)*s(2),(true->[])),arc(s(31)*s(4),0,s(27)*s(4),(true->[])),arc(s(31)*s(4),1,s(34)*s(4),(true->[])),arc(s(31)*s(4),2,s(35)*s(4),(true->[])),arc(s(32)*s(4),0,s(36)*s(4),(true->[])),arc(s(32)*s(4),1,s(34)*s(4),(true->[])),arc(s(32)*s(4),2,s(35)*s(4),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(4),(true->[])),arc(s(40)*s(3),0,s(36)*s(4),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(45)*s(2),(true->[])),arc(s(41)*s(2),0,s(46)*s(1),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(45)*s(2),(true->[])),arc(s(42)*s(1),0,s(46)*s(1),(true->[])),arc(s(42)*s(1),1,s(46)*s(1),(true->[])),arc(s(42)*s(1),2,s(45)*s(2),(true->[])),arc(s(34)*s(4),0,s(30)*s(4),(true->[])),arc(s(34)*s(4),1,s(37)*s(4),(true->[])),arc(s(34)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(4),0,s(39)*s(4),(true->[])),arc(s(35)*s(4),1,s(37)*s(4),(true->[])),arc(s(35)*s(4),2,s(38)*s(4),(true->[])),arc(s(36)*s(4),0,s(39)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(43)*s(3),0,s(39)*s(4),(true->[])),arc(s(43)*s(3),1,s(44)*s(3),(true->[])),arc(s(43)*s(3),2,s(46)*s(2),(true->[])),arc(s(45)*s(2),0,s(46)*s(1),(true->[])),arc(s(45)*s(2),1,s(44)*s(3),(true->[])),arc(s(45)*s(2),2,s(46)*s(2),(true->[])),arc(s(46)*s(1),0,s(46)*s(1),(true->[])),arc(s(46)*s(1),1,s(46)*s(1),(true->[])),arc(s(46)*s(1),2,s(46)*s(2),(true->[])),arc(s(37)*s(4),0,s(33)*s(4),(true->[])),arc(s(37)*s(4),1,s(40)*s(4),(true->[])),arc(s(37)*s(4),2,s(41)*s(4),(true->[])),arc(s(38)*s(4),0,s(42)*s(4),(true->[])),arc(s(38)*s(4),1,s(40)*s(4),(true->[])),arc(s(38)*s(4),2,s(41)*s(4),(true->[])),arc(s(39)*s(4),0,s(42)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(41)*s(4),(true->[])),arc(s(44)*s(3),0,s(42)*s(4),(true->[])),arc(s(44)*s(3),1,s(46)*s(3),(true->[])),arc(s(44)*s(3),2,s(46)*s(2),(true->[])),arc(s(46)*s(2),0,s(46)*s(1),(true->[])),arc(s(46)*s(2),1,s(46)*s(3),(true->[])),arc(s(46)*s(2),2,s(46)*s(2),(true->[])),arc(s(40)*s(4),0,s(36)*s(4),(true->[])),arc(s(40)*s(4),1,s(43)*s(4),(true->[])),arc(s(40)*s(4),2,s(45)*s(4),(true->[])),arc(s(41)*s(4),0,s(46)*s(4),(true->[])),arc(s(41)*s(4),1,s(43)*s(4),(true->[])),arc(s(41)*s(4),2,s(45)*s(4),(true->[])),arc(s(42)*s(4),0,s(46)*s(4),(true->[])),arc(s(42)*s(4),1,s(46)*s(4),(true->[])),arc(s(42)*s(4),2,s(45)*s(4),(true->[])),arc(s(46)*s(3),0,s(46)*s(4),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(46)*s(2),(true->[])),arc(s(43)*s(4),0,s(39)*s(4),(true->[])),arc(s(43)*s(4),1,s(44)*s(4),(true->[])),arc(s(43)*s(4),2,s(46)*s(4),(true->[])),arc(s(45)*s(4),0,s(46)*s(4),(true->[])),arc(s(45)*s(4),1,s(44)*s(4),(true->[])),arc(s(45)*s(4),2,s(46)*s(4),(true->[])),arc(s(46)*s(4),0,s(46)*s(4),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(46)*s(4),(true->[])),arc(s(44)*s(4),0,s(42)*s(4),(true->[])),arc(s(44)*s(4),1,s(46)*s(4),(true->[])),arc(s(44)*s(4),2,s(46)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(43)*s(7)),sink(s(44)*s(7)),sink(s(45)*s(7)),sink(s(46)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(7),0,s(1)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(7)*s(7),0,s(3)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(10)*s(7),0,s(6)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(13)*s(7),0,s(9)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(16)*s(7),0,s(12)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(21)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(39)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(36)*s(1),0,s(39)*s(1),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(19)*s(7),0,s(15)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(7),0,s(24)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(28)*s(6),0,s(24)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(37)*s(3),0,s(33)*s(4),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(41)*s(2),(true->[])),arc(s(38)*s(2),0,s(42)*s(1),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(41)*s(2),(true->[])),arc(s(39)*s(1),0,s(42)*s(1),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(41)*s(2),(true->[])),arc(s(22)*s(7),0,s(18)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(7),0,s(27)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(26)*s(7),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(31)*s(6),0,s(27)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(40)*s(3),0,s(36)*s(4),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(45)*s(2),(true->[])),arc(s(41)*s(2),0,s(46)*s(1),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(45)*s(2),(true->[])),arc(s(42)*s(1),0,s(46)*s(1),(true->[])),arc(s(42)*s(1),1,s(46)*s(1),(true->[])),arc(s(42)*s(1),2,s(45)*s(2),(true->[])),arc(s(25)*s(7),0,s(21)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(29)*s(7),(true->[])),arc(s(26)*s(7),0,s(30)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(29)*s(7),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(7),(true->[])),arc(s(34)*s(6),0,s(30)*s(7),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(39)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(36)*s(4),0,s(39)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(43)*s(3),0,s(39)*s(4),(true->[])),arc(s(43)*s(3),1,s(44)*s(3),(true->[])),arc(s(43)*s(3),2,s(46)*s(2),(true->[])),arc(s(45)*s(2),0,s(46)*s(1),(true->[])),arc(s(45)*s(2),1,s(44)*s(3),(true->[])),arc(s(45)*s(2),2,s(46)*s(2),(true->[])),arc(s(46)*s(1),0,s(46)*s(1),(true->[])),arc(s(46)*s(1),1,s(46)*s(1),(true->[])),arc(s(46)*s(1),2,s(46)*s(2),(true->[])),arc(s(28)*s(7),0,s(24)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(32)*s(7),(true->[])),arc(s(29)*s(7),0,s(33)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(32)*s(7),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(7),(true->[])),arc(s(37)*s(6),0,s(33)*s(7),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(41)*s(5),(true->[])),arc(s(38)*s(5),0,s(42)*s(4),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(41)*s(5),(true->[])),arc(s(39)*s(4),0,s(42)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(41)*s(5),(true->[])),arc(s(44)*s(3),0,s(42)*s(4),(true->[])),arc(s(44)*s(3),1,s(46)*s(3),(true->[])),arc(s(44)*s(3),2,s(46)*s(2),(true->[])),arc(s(46)*s(2),0,s(46)*s(1),(true->[])),arc(s(46)*s(2),1,s(46)*s(3),(true->[])),arc(s(46)*s(2),2,s(46)*s(2),(true->[])),arc(s(31)*s(7),0,s(27)*s(7),(true->[])),arc(s(31)*s(7),1,s(34)*s(7),(true->[])),arc(s(31)*s(7),2,s(35)*s(7),(true->[])),arc(s(32)*s(7),0,s(36)*s(7),(true->[])),arc(s(32)*s(7),1,s(34)*s(7),(true->[])),arc(s(32)*s(7),2,s(35)*s(7),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(7),(true->[])),arc(s(40)*s(6),0,s(36)*s(7),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(45)*s(5),(true->[])),arc(s(41)*s(5),0,s(46)*s(4),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(45)*s(5),(true->[])),arc(s(42)*s(4),0,s(46)*s(4),(true->[])),arc(s(42)*s(4),1,s(46)*s(4),(true->[])),arc(s(42)*s(4),2,s(45)*s(5),(true->[])),arc(s(46)*s(3),0,s(46)*s(4),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(46)*s(2),(true->[])),arc(s(34)*s(7),0,s(30)*s(7),(true->[])),arc(s(34)*s(7),1,s(37)*s(7),(true->[])),arc(s(34)*s(7),2,s(38)*s(7),(true->[])),arc(s(35)*s(7),0,s(39)*s(7),(true->[])),arc(s(35)*s(7),1,s(37)*s(7),(true->[])),arc(s(35)*s(7),2,s(38)*s(7),(true->[])),arc(s(36)*s(7),0,s(39)*s(7),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(7),(true->[])),arc(s(43)*s(6),0,s(39)*s(7),(true->[])),arc(s(43)*s(6),1,s(44)*s(6),(true->[])),arc(s(43)*s(6),2,s(46)*s(5),(true->[])),arc(s(45)*s(5),0,s(46)*s(4),(true->[])),arc(s(45)*s(5),1,s(44)*s(6),(true->[])),arc(s(45)*s(5),2,s(46)*s(5),(true->[])),arc(s(46)*s(4),0,s(46)*s(4),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(46)*s(5),(true->[])),arc(s(37)*s(7),0,s(33)*s(7),(true->[])),arc(s(37)*s(7),1,s(40)*s(7),(true->[])),arc(s(37)*s(7),2,s(41)*s(7),(true->[])),arc(s(38)*s(7),0,s(42)*s(7),(true->[])),arc(s(38)*s(7),1,s(40)*s(7),(true->[])),arc(s(38)*s(7),2,s(41)*s(7),(true->[])),arc(s(39)*s(7),0,s(42)*s(7),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(41)*s(7),(true->[])),arc(s(44)*s(6),0,s(42)*s(7),(true->[])),arc(s(44)*s(6),1,s(46)*s(6),(true->[])),arc(s(44)*s(6),2,s(46)*s(5),(true->[])),arc(s(46)*s(5),0,s(46)*s(4),(true->[])),arc(s(46)*s(5),1,s(46)*s(6),(true->[])),arc(s(46)*s(5),2,s(46)*s(5),(true->[])),arc(s(40)*s(7),0,s(36)*s(7),(true->[])),arc(s(40)*s(7),1,s(43)*s(7),(true->[])),arc(s(40)*s(7),2,s(45)*s(7),(true->[])),arc(s(41)*s(7),0,s(46)*s(7),(true->[])),arc(s(41)*s(7),1,s(43)*s(7),(true->[])),arc(s(41)*s(7),2,s(45)*s(7),(true->[])),arc(s(42)*s(7),0,s(46)*s(7),(true->[])),arc(s(42)*s(7),1,s(46)*s(7),(true->[])),arc(s(42)*s(7),2,s(45)*s(7),(true->[])),arc(s(46)*s(6),0,s(46)*s(7),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(46)*s(5),(true->[])),arc(s(43)*s(7),0,s(39)*s(7),(true->[])),arc(s(43)*s(7),1,s(44)*s(7),(true->[])),arc(s(43)*s(7),2,s(46)*s(7),(true->[])),arc(s(45)*s(7),0,s(46)*s(7),(true->[])),arc(s(45)*s(7),1,s(44)*s(7),(true->[])),arc(s(45)*s(7),2,s(46)*s(7),(true->[])),arc(s(46)*s(7),0,s(46)*s(7),(true->[])),arc(s(46)*s(7),1,s(46)*s(7),(true->[])),arc(s(46)*s(7),2,s(46)*s(7),(true->[])),arc(s(44)*s(7),0,s(42)*s(7),(true->[])),arc(s(44)*s(7),1,s(46)*s(7),(true->[])),arc(s(44)*s(7),2,s(46)*s(7),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plain, nb_proper_plain_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(43)*s(13)),sink(s(44)*s(13)),sink(s(45)*s(13)),sink(s(46)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(39)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(36)*s(1),0,s(39)*s(1),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(2)*s(13),0,s(6)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(28)*s(6),0,s(24)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(37)*s(3),0,s(33)*s(4),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(41)*s(2),(true->[])),arc(s(38)*s(2),0,s(42)*s(1),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(41)*s(2),(true->[])),arc(s(39)*s(1),0,s(42)*s(1),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(41)*s(2),(true->[])),arc(s(4)*s(13),0,s(1)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(8)*s(13),(true->[])),arc(s(5)*s(13),0,s(9)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(31)*s(6),0,s(27)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(40)*s(3),0,s(36)*s(4),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(45)*s(2),(true->[])),arc(s(41)*s(2),0,s(46)*s(1),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(45)*s(2),(true->[])),arc(s(42)*s(1),0,s(46)*s(1),(true->[])),arc(s(42)*s(1),1,s(46)*s(1),(true->[])),arc(s(42)*s(1),2,s(45)*s(2),(true->[])),arc(s(7)*s(13),0,s(3)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(11)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(34)*s(6),0,s(30)*s(7),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(39)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(36)*s(4),0,s(39)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(43)*s(3),0,s(39)*s(4),(true->[])),arc(s(43)*s(3),1,s(44)*s(3),(true->[])),arc(s(43)*s(3),2,s(46)*s(2),(true->[])),arc(s(45)*s(2),0,s(46)*s(1),(true->[])),arc(s(45)*s(2),1,s(44)*s(3),(true->[])),arc(s(45)*s(2),2,s(46)*s(2),(true->[])),arc(s(46)*s(1),0,s(46)*s(1),(true->[])),arc(s(46)*s(1),1,s(46)*s(1),(true->[])),arc(s(46)*s(1),2,s(46)*s(2),(true->[])),arc(s(10)*s(13),0,s(6)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(14)*s(13),(true->[])),arc(s(11)*s(13),0,s(15)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(19)*s(12),0,s(15)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(28)*s(9),0,s(24)*s(10),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(37)*s(6),0,s(33)*s(7),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(41)*s(5),(true->[])),arc(s(38)*s(5),0,s(42)*s(4),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(41)*s(5),(true->[])),arc(s(39)*s(4),0,s(42)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(41)*s(5),(true->[])),arc(s(44)*s(3),0,s(42)*s(4),(true->[])),arc(s(44)*s(3),1,s(46)*s(3),(true->[])),arc(s(44)*s(3),2,s(46)*s(2),(true->[])),arc(s(46)*s(2),0,s(46)*s(1),(true->[])),arc(s(46)*s(2),1,s(46)*s(3),(true->[])),arc(s(46)*s(2),2,s(46)*s(2),(true->[])),arc(s(13)*s(13),0,s(9)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(18)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(17)*s(13),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(22)*s(12),0,s(18)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(31)*s(9),0,s(27)*s(10),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(35)*s(8),(true->[])),arc(s(32)*s(8),0,s(36)*s(7),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(35)*s(8),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(8),(true->[])),arc(s(40)*s(6),0,s(36)*s(7),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(45)*s(5),(true->[])),arc(s(41)*s(5),0,s(46)*s(4),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(45)*s(5),(true->[])),arc(s(42)*s(4),0,s(46)*s(4),(true->[])),arc(s(42)*s(4),1,s(46)*s(4),(true->[])),arc(s(42)*s(4),2,s(45)*s(5),(true->[])),arc(s(46)*s(3),0,s(46)*s(4),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(46)*s(2),(true->[])),arc(s(16)*s(13),0,s(12)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(20)*s(13),(true->[])),arc(s(17)*s(13),0,s(21)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(13),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(25)*s(12),0,s(21)*s(13),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(29)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(10),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(29)*s(11),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(11),(true->[])),arc(s(34)*s(9),0,s(30)*s(10),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(38)*s(8),(true->[])),arc(s(35)*s(8),0,s(39)*s(7),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(8),(true->[])),arc(s(36)*s(7),0,s(39)*s(7),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(8),(true->[])),arc(s(43)*s(6),0,s(39)*s(7),(true->[])),arc(s(43)*s(6),1,s(44)*s(6),(true->[])),arc(s(43)*s(6),2,s(46)*s(5),(true->[])),arc(s(45)*s(5),0,s(46)*s(4),(true->[])),arc(s(45)*s(5),1,s(44)*s(6),(true->[])),arc(s(45)*s(5),2,s(46)*s(5),(true->[])),arc(s(46)*s(4),0,s(46)*s(4),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(46)*s(5),(true->[])),arc(s(19)*s(13),0,s(15)*s(13),(true->[])),arc(s(19)*s(13),1,s(22)*s(13),(true->[])),arc(s(19)*s(13),2,s(23)*s(13),(true->[])),arc(s(20)*s(13),0,s(24)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(23)*s(13),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(13),(true->[])),arc(s(28)*s(12),0,s(24)*s(13),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(10),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(10),0,s(33)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(11),(true->[])),arc(s(37)*s(9),0,s(33)*s(10),(true->[])),arc(s(37)*s(9),1,s(40)*s(9),(true->[])),arc(s(37)*s(9),2,s(41)*s(8),(true->[])),arc(s(38)*s(8),0,s(42)*s(7),(true->[])),arc(s(38)*s(8),1,s(40)*s(9),(true->[])),arc(s(38)*s(8),2,s(41)*s(8),(true->[])),arc(s(39)*s(7),0,s(42)*s(7),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(41)*s(8),(true->[])),arc(s(44)*s(6),0,s(42)*s(7),(true->[])),arc(s(44)*s(6),1,s(46)*s(6),(true->[])),arc(s(44)*s(6),2,s(46)*s(5),(true->[])),arc(s(46)*s(5),0,s(46)*s(4),(true->[])),arc(s(46)*s(5),1,s(46)*s(6),(true->[])),arc(s(46)*s(5),2,s(46)*s(5),(true->[])),arc(s(22)*s(13),0,s(18)*s(13),(true->[])),arc(s(22)*s(13),1,s(25)*s(13),(true->[])),arc(s(22)*s(13),2,s(26)*s(13),(true->[])),arc(s(23)*s(13),0,s(27)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(13),0,s(27)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(13),(true->[])),arc(s(31)*s(12),0,s(27)*s(13),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(35)*s(11),(true->[])),arc(s(32)*s(11),0,s(36)*s(10),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(35)*s(11),(true->[])),arc(s(33)*s(10),0,s(36)*s(10),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(35)*s(11),(true->[])),arc(s(40)*s(9),0,s(36)*s(10),(true->[])),arc(s(40)*s(9),1,s(43)*s(9),(true->[])),arc(s(40)*s(9),2,s(45)*s(8),(true->[])),arc(s(41)*s(8),0,s(46)*s(7),(true->[])),arc(s(41)*s(8),1,s(43)*s(9),(true->[])),arc(s(41)*s(8),2,s(45)*s(8),(true->[])),arc(s(42)*s(7),0,s(46)*s(7),(true->[])),arc(s(42)*s(7),1,s(46)*s(7),(true->[])),arc(s(42)*s(7),2,s(45)*s(8),(true->[])),arc(s(46)*s(6),0,s(46)*s(7),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(46)*s(5),(true->[])),arc(s(25)*s(13),0,s(21)*s(13),(true->[])),arc(s(25)*s(13),1,s(28)*s(13),(true->[])),arc(s(25)*s(13),2,s(29)*s(13),(true->[])),arc(s(26)*s(13),0,s(30)*s(13),(true->[])),arc(s(26)*s(13),1,s(28)*s(13),(true->[])),arc(s(26)*s(13),2,s(29)*s(13),(true->[])),arc(s(27)*s(13),0,s(30)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(13),(true->[])),arc(s(34)*s(12),0,s(30)*s(13),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(38)*s(11),(true->[])),arc(s(35)*s(11),0,s(39)*s(10),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(38)*s(11),(true->[])),arc(s(36)*s(10),0,s(39)*s(10),(true->[])),arc(s(36)*s(10),1,s(39)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(11),(true->[])),arc(s(43)*s(9),0,s(39)*s(10),(true->[])),arc(s(43)*s(9),1,s(44)*s(9),(true->[])),arc(s(43)*s(9),2,s(46)*s(8),(true->[])),arc(s(45)*s(8),0,s(46)*s(7),(true->[])),arc(s(45)*s(8),1,s(44)*s(9),(true->[])),arc(s(45)*s(8),2,s(46)*s(8),(true->[])),arc(s(46)*s(7),0,s(46)*s(7),(true->[])),arc(s(46)*s(7),1,s(46)*s(7),(true->[])),arc(s(46)*s(7),2,s(46)*s(8),(true->[])),arc(s(28)*s(13),0,s(24)*s(13),(true->[])),arc(s(28)*s(13),1,s(31)*s(13),(true->[])),arc(s(28)*s(13),2,s(32)*s(13),(true->[])),arc(s(29)*s(13),0,s(33)*s(13),(true->[])),arc(s(29)*s(13),1,s(31)*s(13),(true->[])),arc(s(29)*s(13),2,s(32)*s(13),(true->[])),arc(s(30)*s(13),0,s(33)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(13),(true->[])),arc(s(37)*s(12),0,s(33)*s(13),(true->[])),arc(s(37)*s(12),1,s(40)*s(12),(true->[])),arc(s(37)*s(12),2,s(41)*s(11),(true->[])),arc(s(38)*s(11),0,s(42)*s(10),(true->[])),arc(s(38)*s(11),1,s(40)*s(12),(true->[])),arc(s(38)*s(11),2,s(41)*s(11),(true->[])),arc(s(39)*s(10),0,s(42)*s(10),(true->[])),arc(s(39)*s(10),1,s(42)*s(10),(true->[])),arc(s(39)*s(10),2,s(41)*s(11),(true->[])),arc(s(44)*s(9),0,s(42)*s(10),(true->[])),arc(s(44)*s(9),1,s(46)*s(9),(true->[])),arc(s(44)*s(9),2,s(46)*s(8),(true->[])),arc(s(46)*s(8),0,s(46)*s(7),(true->[])),arc(s(46)*s(8),1,s(46)*s(9),(true->[])),arc(s(46)*s(8),2,s(46)*s(8),(true->[])),arc(s(31)*s(13),0,s(27)*s(13),(true->[])),arc(s(31)*s(13),1,s(34)*s(13),(true->[])),arc(s(31)*s(13),2,s(35)*s(13),(true->[])),arc(s(32)*s(13),0,s(36)*s(13),(true->[])),arc(s(32)*s(13),1,s(34)*s(13),(true->[])),arc(s(32)*s(13),2,s(35)*s(13),(true->[])),arc(s(33)*s(13),0,s(36)*s(13),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(35)*s(13),(true->[])),arc(s(40)*s(12),0,s(36)*s(13),(true->[])),arc(s(40)*s(12),1,s(43)*s(12),(true->[])),arc(s(40)*s(12),2,s(45)*s(11),(true->[])),arc(s(41)*s(11),0,s(46)*s(10),(true->[])),arc(s(41)*s(11),1,s(43)*s(12),(true->[])),arc(s(41)*s(11),2,s(45)*s(11),(true->[])),arc(s(42)*s(10),0,s(46)*s(10),(true->[])),arc(s(42)*s(10),1,s(46)*s(10),(true->[])),arc(s(42)*s(10),2,s(45)*s(11),(true->[])),arc(s(46)*s(9),0,s(46)*s(10),(true->[])),arc(s(46)*s(9),1,s(46)*s(9),(true->[])),arc(s(46)*s(9),2,s(46)*s(8),(true->[])),arc(s(34)*s(13),0,s(30)*s(13),(true->[])),arc(s(34)*s(13),1,s(37)*s(13),(true->[])),arc(s(34)*s(13),2,s(38)*s(13),(true->[])),arc(s(35)*s(13),0,s(39)*s(13),(true->[])),arc(s(35)*s(13),1,s(37)*s(13),(true->[])),arc(s(35)*s(13),2,s(38)*s(13),(true->[])),arc(s(36)*s(13),0,s(39)*s(13),(true->[])),arc(s(36)*s(13),1,s(39)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(13),(true->[])),arc(s(43)*s(12),0,s(39)*s(13),(true->[])),arc(s(43)*s(12),1,s(44)*s(12),(true->[])),arc(s(43)*s(12),2,s(46)*s(11),(true->[])),arc(s(45)*s(11),0,s(46)*s(10),(true->[])),arc(s(45)*s(11),1,s(44)*s(12),(true->[])),arc(s(45)*s(11),2,s(46)*s(11),(true->[])),arc(s(46)*s(10),0,s(46)*s(10),(true->[])),arc(s(46)*s(10),1,s(46)*s(10),(true->[])),arc(s(46)*s(10),2,s(46)*s(11),(true->[])),arc(s(37)*s(13),0,s(33)*s(13),(true->[])),arc(s(37)*s(13),1,s(40)*s(13),(true->[])),arc(s(37)*s(13),2,s(41)*s(13),(true->[])),arc(s(38)*s(13),0,s(42)*s(13),(true->[])),arc(s(38)*s(13),1,s(40)*s(13),(true->[])),arc(s(38)*s(13),2,s(41)*s(13),(true->[])),arc(s(39)*s(13),0,s(42)*s(13),(true->[])),arc(s(39)*s(13),1,s(42)*s(13),(true->[])),arc(s(39)*s(13),2,s(41)*s(13),(true->[])),arc(s(44)*s(12),0,s(42)*s(13),(true->[])),arc(s(44)*s(12),1,s(46)*s(12),(true->[])),arc(s(44)*s(12),2,s(46)*s(11),(true->[])),arc(s(46)*s(11),0,s(46)*s(10),(true->[])),arc(s(46)*s(11),1,s(46)*s(12),(true->[])),arc(s(46)*s(11),2,s(46)*s(11),(true->[])),arc(s(40)*s(13),0,s(36)*s(13),(true->[])),arc(s(40)*s(13),1,s(43)*s(13),(true->[])),arc(s(40)*s(13),2,s(45)*s(13),(true->[])),arc(s(41)*s(13),0,s(46)*s(13),(true->[])),arc(s(41)*s(13),1,s(43)*s(13),(true->[])),arc(s(41)*s(13),2,s(45)*s(13),(true->[])),arc(s(42)*s(13),0,s(46)*s(13),(true->[])),arc(s(42)*s(13),1,s(46)*s(13),(true->[])),arc(s(42)*s(13),2,s(45)*s(13),(true->[])),arc(s(46)*s(12),0,s(46)*s(13),(true->[])),arc(s(46)*s(12),1,s(46)*s(12),(true->[])),arc(s(46)*s(12),2,s(46)*s(11),(true->[])),arc(s(43)*s(13),0,s(39)*s(13),(true->[])),arc(s(43)*s(13),1,s(44)*s(13),(true->[])),arc(s(43)*s(13),2,s(46)*s(13),(true->[])),arc(s(45)*s(13),0,s(46)*s(13),(true->[])),arc(s(45)*s(13),1,s(44)*s(13),(true->[])),arc(s(45)*s(13),2,s(46)*s(13),(true->[])),arc(s(46)*s(13),0,s(46)*s(13),(true->[])),arc(s(46)*s(13),1,s(46)*s(13),(true->[])),arc(s(46)*s(13),2,s(46)*s(13),(true->[])),arc(s(44)*s(13),0,s(42)*s(13),(true->[])),arc(s(44)*s(13),1,s(46)*s(13),(true->[])),arc(s(44)*s(13),2,s(46)*s(13),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plain, nb_proper_plain_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(52)*s(4)),sink(s(53)*s(4)),sink(s(54)*s(4)),sink(s(55)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(1)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(8)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(7)*s(4),0,s(3)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(11)*s(4),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(10)*s(4),0,s(6)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(15)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(17)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(16)*s(4),0,s(12)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(21)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(22)*s(4),0,s(18)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(25)*s(4),0,s(21)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(29)*s(4),(true->[])),arc(s(26)*s(4),0,s(30)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(29)*s(4),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(4),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(39)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(36)*s(1),0,s(39)*s(1),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(28)*s(4),0,s(24)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(32)*s(4),(true->[])),arc(s(29)*s(4),0,s(33)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(32)*s(4),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(4),(true->[])),arc(s(37)*s(3),0,s(33)*s(4),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(41)*s(2),(true->[])),arc(s(38)*s(2),0,s(42)*s(1),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(41)*s(2),(true->[])),arc(s(39)*s(1),0,s(42)*s(1),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(41)*s(2),(true->[])),arc(s(31)*s(4),0,s(27)*s(4),(true->[])),arc(s(31)*s(4),1,s(34)*s(4),(true->[])),arc(s(31)*s(4),2,s(35)*s(4),(true->[])),arc(s(32)*s(4),0,s(36)*s(4),(true->[])),arc(s(32)*s(4),1,s(34)*s(4),(true->[])),arc(s(32)*s(4),2,s(35)*s(4),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(4),(true->[])),arc(s(40)*s(3),0,s(36)*s(4),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(44)*s(2),(true->[])),arc(s(41)*s(2),0,s(45)*s(1),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(44)*s(2),(true->[])),arc(s(42)*s(1),0,s(45)*s(1),(true->[])),arc(s(42)*s(1),1,s(45)*s(1),(true->[])),arc(s(42)*s(1),2,s(44)*s(2),(true->[])),arc(s(34)*s(4),0,s(30)*s(4),(true->[])),arc(s(34)*s(4),1,s(37)*s(4),(true->[])),arc(s(34)*s(4),2,s(38)*s(4),(true->[])),arc(s(35)*s(4),0,s(39)*s(4),(true->[])),arc(s(35)*s(4),1,s(37)*s(4),(true->[])),arc(s(35)*s(4),2,s(38)*s(4),(true->[])),arc(s(36)*s(4),0,s(39)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(4),(true->[])),arc(s(43)*s(3),0,s(39)*s(4),(true->[])),arc(s(43)*s(3),1,s(46)*s(3),(true->[])),arc(s(43)*s(3),2,s(47)*s(2),(true->[])),arc(s(44)*s(2),0,s(48)*s(1),(true->[])),arc(s(44)*s(2),1,s(46)*s(3),(true->[])),arc(s(44)*s(2),2,s(47)*s(2),(true->[])),arc(s(45)*s(1),0,s(48)*s(1),(true->[])),arc(s(45)*s(1),1,s(48)*s(1),(true->[])),arc(s(45)*s(1),2,s(47)*s(2),(true->[])),arc(s(37)*s(4),0,s(33)*s(4),(true->[])),arc(s(37)*s(4),1,s(40)*s(4),(true->[])),arc(s(37)*s(4),2,s(41)*s(4),(true->[])),arc(s(38)*s(4),0,s(42)*s(4),(true->[])),arc(s(38)*s(4),1,s(40)*s(4),(true->[])),arc(s(38)*s(4),2,s(41)*s(4),(true->[])),arc(s(39)*s(4),0,s(42)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(41)*s(4),(true->[])),arc(s(46)*s(3),0,s(42)*s(4),(true->[])),arc(s(46)*s(3),1,s(49)*s(3),(true->[])),arc(s(46)*s(3),2,s(50)*s(2),(true->[])),arc(s(47)*s(2),0,s(51)*s(1),(true->[])),arc(s(47)*s(2),1,s(49)*s(3),(true->[])),arc(s(47)*s(2),2,s(50)*s(2),(true->[])),arc(s(48)*s(1),0,s(51)*s(1),(true->[])),arc(s(48)*s(1),1,s(51)*s(1),(true->[])),arc(s(48)*s(1),2,s(50)*s(2),(true->[])),arc(s(40)*s(4),0,s(36)*s(4),(true->[])),arc(s(40)*s(4),1,s(43)*s(4),(true->[])),arc(s(40)*s(4),2,s(44)*s(4),(true->[])),arc(s(41)*s(4),0,s(45)*s(4),(true->[])),arc(s(41)*s(4),1,s(43)*s(4),(true->[])),arc(s(41)*s(4),2,s(44)*s(4),(true->[])),arc(s(42)*s(4),0,s(45)*s(4),(true->[])),arc(s(42)*s(4),1,s(45)*s(4),(true->[])),arc(s(42)*s(4),2,s(44)*s(4),(true->[])),arc(s(49)*s(3),0,s(45)*s(4),(true->[])),arc(s(49)*s(3),1,s(52)*s(3),(true->[])),arc(s(49)*s(3),2,s(54)*s(2),(true->[])),arc(s(50)*s(2),0,s(55)*s(1),(true->[])),arc(s(50)*s(2),1,s(52)*s(3),(true->[])),arc(s(50)*s(2),2,s(54)*s(2),(true->[])),arc(s(51)*s(1),0,s(55)*s(1),(true->[])),arc(s(51)*s(1),1,s(55)*s(1),(true->[])),arc(s(51)*s(1),2,s(54)*s(2),(true->[])),arc(s(43)*s(4),0,s(39)*s(4),(true->[])),arc(s(43)*s(4),1,s(46)*s(4),(true->[])),arc(s(43)*s(4),2,s(47)*s(4),(true->[])),arc(s(44)*s(4),0,s(48)*s(4),(true->[])),arc(s(44)*s(4),1,s(46)*s(4),(true->[])),arc(s(44)*s(4),2,s(47)*s(4),(true->[])),arc(s(45)*s(4),0,s(48)*s(4),(true->[])),arc(s(45)*s(4),1,s(48)*s(4),(true->[])),arc(s(45)*s(4),2,s(47)*s(4),(true->[])),arc(s(52)*s(3),0,s(48)*s(4),(true->[])),arc(s(52)*s(3),1,s(53)*s(3),(true->[])),arc(s(52)*s(3),2,s(55)*s(2),(true->[])),arc(s(54)*s(2),0,s(55)*s(1),(true->[])),arc(s(54)*s(2),1,s(53)*s(3),(true->[])),arc(s(54)*s(2),2,s(55)*s(2),(true->[])),arc(s(55)*s(1),0,s(55)*s(1),(true->[])),arc(s(55)*s(1),1,s(55)*s(1),(true->[])),arc(s(55)*s(1),2,s(55)*s(2),(true->[])),arc(s(46)*s(4),0,s(42)*s(4),(true->[])),arc(s(46)*s(4),1,s(49)*s(4),(true->[])),arc(s(46)*s(4),2,s(50)*s(4),(true->[])),arc(s(47)*s(4),0,s(51)*s(4),(true->[])),arc(s(47)*s(4),1,s(49)*s(4),(true->[])),arc(s(47)*s(4),2,s(50)*s(4),(true->[])),arc(s(48)*s(4),0,s(51)*s(4),(true->[])),arc(s(48)*s(4),1,s(51)*s(4),(true->[])),arc(s(48)*s(4),2,s(50)*s(4),(true->[])),arc(s(53)*s(3),0,s(51)*s(4),(true->[])),arc(s(53)*s(3),1,s(55)*s(3),(true->[])),arc(s(53)*s(3),2,s(55)*s(2),(true->[])),arc(s(55)*s(2),0,s(55)*s(1),(true->[])),arc(s(55)*s(2),1,s(55)*s(3),(true->[])),arc(s(55)*s(2),2,s(55)*s(2),(true->[])),arc(s(49)*s(4),0,s(45)*s(4),(true->[])),arc(s(49)*s(4),1,s(52)*s(4),(true->[])),arc(s(49)*s(4),2,s(54)*s(4),(true->[])),arc(s(50)*s(4),0,s(55)*s(4),(true->[])),arc(s(50)*s(4),1,s(52)*s(4),(true->[])),arc(s(50)*s(4),2,s(54)*s(4),(true->[])),arc(s(51)*s(4),0,s(55)*s(4),(true->[])),arc(s(51)*s(4),1,s(55)*s(4),(true->[])),arc(s(51)*s(4),2,s(54)*s(4),(true->[])),arc(s(55)*s(3),0,s(55)*s(4),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(55)*s(2),(true->[])),arc(s(52)*s(4),0,s(48)*s(4),(true->[])),arc(s(52)*s(4),1,s(53)*s(4),(true->[])),arc(s(52)*s(4),2,s(55)*s(4),(true->[])),arc(s(54)*s(4),0,s(55)*s(4),(true->[])),arc(s(54)*s(4),1,s(53)*s(4),(true->[])),arc(s(54)*s(4),2,s(55)*s(4),(true->[])),arc(s(55)*s(4),0,s(55)*s(4),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(55)*s(4),(true->[])),arc(s(53)*s(4),0,s(51)*s(4),(true->[])),arc(s(53)*s(4),1,s(55)*s(4),(true->[])),arc(s(53)*s(4),2,s(55)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(52)*s(7)),sink(s(53)*s(7)),sink(s(54)*s(7)),sink(s(55)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(7),0,s(6)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(7),0,s(1)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(7)*s(7),0,s(3)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(11)*s(7),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(10)*s(7),0,s(6)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(15)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(13)*s(7),0,s(9)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(17)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(16)*s(7),0,s(12)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(7),(true->[])),arc(s(17)*s(7),0,s(21)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(7),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(39)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(36)*s(1),0,s(39)*s(1),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(19)*s(7),0,s(15)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(7),0,s(24)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(28)*s(6),0,s(24)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(37)*s(3),0,s(33)*s(4),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(41)*s(2),(true->[])),arc(s(38)*s(2),0,s(42)*s(1),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(41)*s(2),(true->[])),arc(s(39)*s(1),0,s(42)*s(1),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(41)*s(2),(true->[])),arc(s(22)*s(7),0,s(18)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(7),0,s(27)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(26)*s(7),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(31)*s(6),0,s(27)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(40)*s(3),0,s(36)*s(4),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(44)*s(2),(true->[])),arc(s(41)*s(2),0,s(45)*s(1),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(44)*s(2),(true->[])),arc(s(42)*s(1),0,s(45)*s(1),(true->[])),arc(s(42)*s(1),1,s(45)*s(1),(true->[])),arc(s(42)*s(1),2,s(44)*s(2),(true->[])),arc(s(25)*s(7),0,s(21)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(29)*s(7),(true->[])),arc(s(26)*s(7),0,s(30)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(29)*s(7),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(7),(true->[])),arc(s(34)*s(6),0,s(30)*s(7),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(39)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(36)*s(4),0,s(39)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(43)*s(3),0,s(39)*s(4),(true->[])),arc(s(43)*s(3),1,s(46)*s(3),(true->[])),arc(s(43)*s(3),2,s(47)*s(2),(true->[])),arc(s(44)*s(2),0,s(48)*s(1),(true->[])),arc(s(44)*s(2),1,s(46)*s(3),(true->[])),arc(s(44)*s(2),2,s(47)*s(2),(true->[])),arc(s(45)*s(1),0,s(48)*s(1),(true->[])),arc(s(45)*s(1),1,s(48)*s(1),(true->[])),arc(s(45)*s(1),2,s(47)*s(2),(true->[])),arc(s(28)*s(7),0,s(24)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(32)*s(7),(true->[])),arc(s(29)*s(7),0,s(33)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(32)*s(7),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(7),(true->[])),arc(s(37)*s(6),0,s(33)*s(7),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(41)*s(5),(true->[])),arc(s(38)*s(5),0,s(42)*s(4),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(41)*s(5),(true->[])),arc(s(39)*s(4),0,s(42)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(41)*s(5),(true->[])),arc(s(46)*s(3),0,s(42)*s(4),(true->[])),arc(s(46)*s(3),1,s(49)*s(3),(true->[])),arc(s(46)*s(3),2,s(50)*s(2),(true->[])),arc(s(47)*s(2),0,s(51)*s(1),(true->[])),arc(s(47)*s(2),1,s(49)*s(3),(true->[])),arc(s(47)*s(2),2,s(50)*s(2),(true->[])),arc(s(48)*s(1),0,s(51)*s(1),(true->[])),arc(s(48)*s(1),1,s(51)*s(1),(true->[])),arc(s(48)*s(1),2,s(50)*s(2),(true->[])),arc(s(31)*s(7),0,s(27)*s(7),(true->[])),arc(s(31)*s(7),1,s(34)*s(7),(true->[])),arc(s(31)*s(7),2,s(35)*s(7),(true->[])),arc(s(32)*s(7),0,s(36)*s(7),(true->[])),arc(s(32)*s(7),1,s(34)*s(7),(true->[])),arc(s(32)*s(7),2,s(35)*s(7),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(7),(true->[])),arc(s(40)*s(6),0,s(36)*s(7),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(44)*s(5),(true->[])),arc(s(41)*s(5),0,s(45)*s(4),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(44)*s(5),(true->[])),arc(s(42)*s(4),0,s(45)*s(4),(true->[])),arc(s(42)*s(4),1,s(45)*s(4),(true->[])),arc(s(42)*s(4),2,s(44)*s(5),(true->[])),arc(s(49)*s(3),0,s(45)*s(4),(true->[])),arc(s(49)*s(3),1,s(52)*s(3),(true->[])),arc(s(49)*s(3),2,s(54)*s(2),(true->[])),arc(s(50)*s(2),0,s(55)*s(1),(true->[])),arc(s(50)*s(2),1,s(52)*s(3),(true->[])),arc(s(50)*s(2),2,s(54)*s(2),(true->[])),arc(s(51)*s(1),0,s(55)*s(1),(true->[])),arc(s(51)*s(1),1,s(55)*s(1),(true->[])),arc(s(51)*s(1),2,s(54)*s(2),(true->[])),arc(s(34)*s(7),0,s(30)*s(7),(true->[])),arc(s(34)*s(7),1,s(37)*s(7),(true->[])),arc(s(34)*s(7),2,s(38)*s(7),(true->[])),arc(s(35)*s(7),0,s(39)*s(7),(true->[])),arc(s(35)*s(7),1,s(37)*s(7),(true->[])),arc(s(35)*s(7),2,s(38)*s(7),(true->[])),arc(s(36)*s(7),0,s(39)*s(7),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(7),(true->[])),arc(s(43)*s(6),0,s(39)*s(7),(true->[])),arc(s(43)*s(6),1,s(46)*s(6),(true->[])),arc(s(43)*s(6),2,s(47)*s(5),(true->[])),arc(s(44)*s(5),0,s(48)*s(4),(true->[])),arc(s(44)*s(5),1,s(46)*s(6),(true->[])),arc(s(44)*s(5),2,s(47)*s(5),(true->[])),arc(s(45)*s(4),0,s(48)*s(4),(true->[])),arc(s(45)*s(4),1,s(48)*s(4),(true->[])),arc(s(45)*s(4),2,s(47)*s(5),(true->[])),arc(s(52)*s(3),0,s(48)*s(4),(true->[])),arc(s(52)*s(3),1,s(53)*s(3),(true->[])),arc(s(52)*s(3),2,s(55)*s(2),(true->[])),arc(s(54)*s(2),0,s(55)*s(1),(true->[])),arc(s(54)*s(2),1,s(53)*s(3),(true->[])),arc(s(54)*s(2),2,s(55)*s(2),(true->[])),arc(s(55)*s(1),0,s(55)*s(1),(true->[])),arc(s(55)*s(1),1,s(55)*s(1),(true->[])),arc(s(55)*s(1),2,s(55)*s(2),(true->[])),arc(s(37)*s(7),0,s(33)*s(7),(true->[])),arc(s(37)*s(7),1,s(40)*s(7),(true->[])),arc(s(37)*s(7),2,s(41)*s(7),(true->[])),arc(s(38)*s(7),0,s(42)*s(7),(true->[])),arc(s(38)*s(7),1,s(40)*s(7),(true->[])),arc(s(38)*s(7),2,s(41)*s(7),(true->[])),arc(s(39)*s(7),0,s(42)*s(7),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(41)*s(7),(true->[])),arc(s(46)*s(6),0,s(42)*s(7),(true->[])),arc(s(46)*s(6),1,s(49)*s(6),(true->[])),arc(s(46)*s(6),2,s(50)*s(5),(true->[])),arc(s(47)*s(5),0,s(51)*s(4),(true->[])),arc(s(47)*s(5),1,s(49)*s(6),(true->[])),arc(s(47)*s(5),2,s(50)*s(5),(true->[])),arc(s(48)*s(4),0,s(51)*s(4),(true->[])),arc(s(48)*s(4),1,s(51)*s(4),(true->[])),arc(s(48)*s(4),2,s(50)*s(5),(true->[])),arc(s(53)*s(3),0,s(51)*s(4),(true->[])),arc(s(53)*s(3),1,s(55)*s(3),(true->[])),arc(s(53)*s(3),2,s(55)*s(2),(true->[])),arc(s(55)*s(2),0,s(55)*s(1),(true->[])),arc(s(55)*s(2),1,s(55)*s(3),(true->[])),arc(s(55)*s(2),2,s(55)*s(2),(true->[])),arc(s(40)*s(7),0,s(36)*s(7),(true->[])),arc(s(40)*s(7),1,s(43)*s(7),(true->[])),arc(s(40)*s(7),2,s(44)*s(7),(true->[])),arc(s(41)*s(7),0,s(45)*s(7),(true->[])),arc(s(41)*s(7),1,s(43)*s(7),(true->[])),arc(s(41)*s(7),2,s(44)*s(7),(true->[])),arc(s(42)*s(7),0,s(45)*s(7),(true->[])),arc(s(42)*s(7),1,s(45)*s(7),(true->[])),arc(s(42)*s(7),2,s(44)*s(7),(true->[])),arc(s(49)*s(6),0,s(45)*s(7),(true->[])),arc(s(49)*s(6),1,s(52)*s(6),(true->[])),arc(s(49)*s(6),2,s(54)*s(5),(true->[])),arc(s(50)*s(5),0,s(55)*s(4),(true->[])),arc(s(50)*s(5),1,s(52)*s(6),(true->[])),arc(s(50)*s(5),2,s(54)*s(5),(true->[])),arc(s(51)*s(4),0,s(55)*s(4),(true->[])),arc(s(51)*s(4),1,s(55)*s(4),(true->[])),arc(s(51)*s(4),2,s(54)*s(5),(true->[])),arc(s(55)*s(3),0,s(55)*s(4),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(55)*s(2),(true->[])),arc(s(43)*s(7),0,s(39)*s(7),(true->[])),arc(s(43)*s(7),1,s(46)*s(7),(true->[])),arc(s(43)*s(7),2,s(47)*s(7),(true->[])),arc(s(44)*s(7),0,s(48)*s(7),(true->[])),arc(s(44)*s(7),1,s(46)*s(7),(true->[])),arc(s(44)*s(7),2,s(47)*s(7),(true->[])),arc(s(45)*s(7),0,s(48)*s(7),(true->[])),arc(s(45)*s(7),1,s(48)*s(7),(true->[])),arc(s(45)*s(7),2,s(47)*s(7),(true->[])),arc(s(52)*s(6),0,s(48)*s(7),(true->[])),arc(s(52)*s(6),1,s(53)*s(6),(true->[])),arc(s(52)*s(6),2,s(55)*s(5),(true->[])),arc(s(54)*s(5),0,s(55)*s(4),(true->[])),arc(s(54)*s(5),1,s(53)*s(6),(true->[])),arc(s(54)*s(5),2,s(55)*s(5),(true->[])),arc(s(55)*s(4),0,s(55)*s(4),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(55)*s(5),(true->[])),arc(s(46)*s(7),0,s(42)*s(7),(true->[])),arc(s(46)*s(7),1,s(49)*s(7),(true->[])),arc(s(46)*s(7),2,s(50)*s(7),(true->[])),arc(s(47)*s(7),0,s(51)*s(7),(true->[])),arc(s(47)*s(7),1,s(49)*s(7),(true->[])),arc(s(47)*s(7),2,s(50)*s(7),(true->[])),arc(s(48)*s(7),0,s(51)*s(7),(true->[])),arc(s(48)*s(7),1,s(51)*s(7),(true->[])),arc(s(48)*s(7),2,s(50)*s(7),(true->[])),arc(s(53)*s(6),0,s(51)*s(7),(true->[])),arc(s(53)*s(6),1,s(55)*s(6),(true->[])),arc(s(53)*s(6),2,s(55)*s(5),(true->[])),arc(s(55)*s(5),0,s(55)*s(4),(true->[])),arc(s(55)*s(5),1,s(55)*s(6),(true->[])),arc(s(55)*s(5),2,s(55)*s(5),(true->[])),arc(s(49)*s(7),0,s(45)*s(7),(true->[])),arc(s(49)*s(7),1,s(52)*s(7),(true->[])),arc(s(49)*s(7),2,s(54)*s(7),(true->[])),arc(s(50)*s(7),0,s(55)*s(7),(true->[])),arc(s(50)*s(7),1,s(52)*s(7),(true->[])),arc(s(50)*s(7),2,s(54)*s(7),(true->[])),arc(s(51)*s(7),0,s(55)*s(7),(true->[])),arc(s(51)*s(7),1,s(55)*s(7),(true->[])),arc(s(51)*s(7),2,s(54)*s(7),(true->[])),arc(s(55)*s(6),0,s(55)*s(7),(true->[])),arc(s(55)*s(6),1,s(55)*s(6),(true->[])),arc(s(55)*s(6),2,s(55)*s(5),(true->[])),arc(s(52)*s(7),0,s(48)*s(7),(true->[])),arc(s(52)*s(7),1,s(53)*s(7),(true->[])),arc(s(52)*s(7),2,s(55)*s(7),(true->[])),arc(s(54)*s(7),0,s(55)*s(7),(true->[])),arc(s(54)*s(7),1,s(53)*s(7),(true->[])),arc(s(54)*s(7),2,s(55)*s(7),(true->[])),arc(s(55)*s(7),0,s(55)*s(7),(true->[])),arc(s(55)*s(7),1,s(55)*s(7),(true->[])),arc(s(55)*s(7),2,s(55)*s(7),(true->[])),arc(s(53)*s(7),0,s(51)*s(7),(true->[])),arc(s(53)*s(7),1,s(55)*s(7),(true->[])),arc(s(53)*s(7),2,s(55)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plain, nb_proper_plain_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(52)*s(10)),sink(s(53)*s(10)),sink(s(54)*s(10)),sink(s(55)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(2)*s(10),0,s(6)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(4)*s(10),0,s(1)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(8)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(7)*s(10),0,s(3)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(11)*s(10),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(39)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(36)*s(1),0,s(39)*s(1),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(10)*s(10),0,s(6)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(15)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(28)*s(6),0,s(24)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(37)*s(3),0,s(33)*s(4),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(41)*s(2),(true->[])),arc(s(38)*s(2),0,s(42)*s(1),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(41)*s(2),(true->[])),arc(s(39)*s(1),0,s(42)*s(1),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(41)*s(2),(true->[])),arc(s(13)*s(10),0,s(9)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(17)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(17)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(31)*s(6),0,s(27)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(40)*s(3),0,s(36)*s(4),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(44)*s(2),(true->[])),arc(s(41)*s(2),0,s(45)*s(1),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(44)*s(2),(true->[])),arc(s(42)*s(1),0,s(45)*s(1),(true->[])),arc(s(42)*s(1),1,s(45)*s(1),(true->[])),arc(s(42)*s(1),2,s(44)*s(2),(true->[])),arc(s(16)*s(10),0,s(12)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(10),0,s(21)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(34)*s(6),0,s(30)*s(7),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(39)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(36)*s(4),0,s(39)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(43)*s(3),0,s(39)*s(4),(true->[])),arc(s(43)*s(3),1,s(46)*s(3),(true->[])),arc(s(43)*s(3),2,s(47)*s(2),(true->[])),arc(s(44)*s(2),0,s(48)*s(1),(true->[])),arc(s(44)*s(2),1,s(46)*s(3),(true->[])),arc(s(44)*s(2),2,s(47)*s(2),(true->[])),arc(s(45)*s(1),0,s(48)*s(1),(true->[])),arc(s(45)*s(1),1,s(48)*s(1),(true->[])),arc(s(45)*s(1),2,s(47)*s(2),(true->[])),arc(s(19)*s(10),0,s(15)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(23)*s(10),(true->[])),arc(s(20)*s(10),0,s(24)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(23)*s(10),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(10),(true->[])),arc(s(28)*s(9),0,s(24)*s(10),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(37)*s(6),0,s(33)*s(7),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(41)*s(5),(true->[])),arc(s(38)*s(5),0,s(42)*s(4),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(41)*s(5),(true->[])),arc(s(39)*s(4),0,s(42)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(41)*s(5),(true->[])),arc(s(46)*s(3),0,s(42)*s(4),(true->[])),arc(s(46)*s(3),1,s(49)*s(3),(true->[])),arc(s(46)*s(3),2,s(50)*s(2),(true->[])),arc(s(47)*s(2),0,s(51)*s(1),(true->[])),arc(s(47)*s(2),1,s(49)*s(3),(true->[])),arc(s(47)*s(2),2,s(50)*s(2),(true->[])),arc(s(48)*s(1),0,s(51)*s(1),(true->[])),arc(s(48)*s(1),1,s(51)*s(1),(true->[])),arc(s(48)*s(1),2,s(50)*s(2),(true->[])),arc(s(22)*s(10),0,s(18)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(26)*s(10),(true->[])),arc(s(23)*s(10),0,s(27)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(26)*s(10),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(10),(true->[])),arc(s(31)*s(9),0,s(27)*s(10),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(35)*s(8),(true->[])),arc(s(32)*s(8),0,s(36)*s(7),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(35)*s(8),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(8),(true->[])),arc(s(40)*s(6),0,s(36)*s(7),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(44)*s(5),(true->[])),arc(s(41)*s(5),0,s(45)*s(4),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(44)*s(5),(true->[])),arc(s(42)*s(4),0,s(45)*s(4),(true->[])),arc(s(42)*s(4),1,s(45)*s(4),(true->[])),arc(s(42)*s(4),2,s(44)*s(5),(true->[])),arc(s(49)*s(3),0,s(45)*s(4),(true->[])),arc(s(49)*s(3),1,s(52)*s(3),(true->[])),arc(s(49)*s(3),2,s(54)*s(2),(true->[])),arc(s(50)*s(2),0,s(55)*s(1),(true->[])),arc(s(50)*s(2),1,s(52)*s(3),(true->[])),arc(s(50)*s(2),2,s(54)*s(2),(true->[])),arc(s(51)*s(1),0,s(55)*s(1),(true->[])),arc(s(51)*s(1),1,s(55)*s(1),(true->[])),arc(s(51)*s(1),2,s(54)*s(2),(true->[])),arc(s(25)*s(10),0,s(21)*s(10),(true->[])),arc(s(25)*s(10),1,s(28)*s(10),(true->[])),arc(s(25)*s(10),2,s(29)*s(10),(true->[])),arc(s(26)*s(10),0,s(30)*s(10),(true->[])),arc(s(26)*s(10),1,s(28)*s(10),(true->[])),arc(s(26)*s(10),2,s(29)*s(10),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(10),(true->[])),arc(s(34)*s(9),0,s(30)*s(10),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(38)*s(8),(true->[])),arc(s(35)*s(8),0,s(39)*s(7),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(8),(true->[])),arc(s(36)*s(7),0,s(39)*s(7),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(8),(true->[])),arc(s(43)*s(6),0,s(39)*s(7),(true->[])),arc(s(43)*s(6),1,s(46)*s(6),(true->[])),arc(s(43)*s(6),2,s(47)*s(5),(true->[])),arc(s(44)*s(5),0,s(48)*s(4),(true->[])),arc(s(44)*s(5),1,s(46)*s(6),(true->[])),arc(s(44)*s(5),2,s(47)*s(5),(true->[])),arc(s(45)*s(4),0,s(48)*s(4),(true->[])),arc(s(45)*s(4),1,s(48)*s(4),(true->[])),arc(s(45)*s(4),2,s(47)*s(5),(true->[])),arc(s(52)*s(3),0,s(48)*s(4),(true->[])),arc(s(52)*s(3),1,s(53)*s(3),(true->[])),arc(s(52)*s(3),2,s(55)*s(2),(true->[])),arc(s(54)*s(2),0,s(55)*s(1),(true->[])),arc(s(54)*s(2),1,s(53)*s(3),(true->[])),arc(s(54)*s(2),2,s(55)*s(2),(true->[])),arc(s(55)*s(1),0,s(55)*s(1),(true->[])),arc(s(55)*s(1),1,s(55)*s(1),(true->[])),arc(s(55)*s(1),2,s(55)*s(2),(true->[])),arc(s(28)*s(10),0,s(24)*s(10),(true->[])),arc(s(28)*s(10),1,s(31)*s(10),(true->[])),arc(s(28)*s(10),2,s(32)*s(10),(true->[])),arc(s(29)*s(10),0,s(33)*s(10),(true->[])),arc(s(29)*s(10),1,s(31)*s(10),(true->[])),arc(s(29)*s(10),2,s(32)*s(10),(true->[])),arc(s(30)*s(10),0,s(33)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(10),(true->[])),arc(s(37)*s(9),0,s(33)*s(10),(true->[])),arc(s(37)*s(9),1,s(40)*s(9),(true->[])),arc(s(37)*s(9),2,s(41)*s(8),(true->[])),arc(s(38)*s(8),0,s(42)*s(7),(true->[])),arc(s(38)*s(8),1,s(40)*s(9),(true->[])),arc(s(38)*s(8),2,s(41)*s(8),(true->[])),arc(s(39)*s(7),0,s(42)*s(7),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(41)*s(8),(true->[])),arc(s(46)*s(6),0,s(42)*s(7),(true->[])),arc(s(46)*s(6),1,s(49)*s(6),(true->[])),arc(s(46)*s(6),2,s(50)*s(5),(true->[])),arc(s(47)*s(5),0,s(51)*s(4),(true->[])),arc(s(47)*s(5),1,s(49)*s(6),(true->[])),arc(s(47)*s(5),2,s(50)*s(5),(true->[])),arc(s(48)*s(4),0,s(51)*s(4),(true->[])),arc(s(48)*s(4),1,s(51)*s(4),(true->[])),arc(s(48)*s(4),2,s(50)*s(5),(true->[])),arc(s(53)*s(3),0,s(51)*s(4),(true->[])),arc(s(53)*s(3),1,s(55)*s(3),(true->[])),arc(s(53)*s(3),2,s(55)*s(2),(true->[])),arc(s(55)*s(2),0,s(55)*s(1),(true->[])),arc(s(55)*s(2),1,s(55)*s(3),(true->[])),arc(s(55)*s(2),2,s(55)*s(2),(true->[])),arc(s(31)*s(10),0,s(27)*s(10),(true->[])),arc(s(31)*s(10),1,s(34)*s(10),(true->[])),arc(s(31)*s(10),2,s(35)*s(10),(true->[])),arc(s(32)*s(10),0,s(36)*s(10),(true->[])),arc(s(32)*s(10),1,s(34)*s(10),(true->[])),arc(s(32)*s(10),2,s(35)*s(10),(true->[])),arc(s(33)*s(10),0,s(36)*s(10),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(35)*s(10),(true->[])),arc(s(40)*s(9),0,s(36)*s(10),(true->[])),arc(s(40)*s(9),1,s(43)*s(9),(true->[])),arc(s(40)*s(9),2,s(44)*s(8),(true->[])),arc(s(41)*s(8),0,s(45)*s(7),(true->[])),arc(s(41)*s(8),1,s(43)*s(9),(true->[])),arc(s(41)*s(8),2,s(44)*s(8),(true->[])),arc(s(42)*s(7),0,s(45)*s(7),(true->[])),arc(s(42)*s(7),1,s(45)*s(7),(true->[])),arc(s(42)*s(7),2,s(44)*s(8),(true->[])),arc(s(49)*s(6),0,s(45)*s(7),(true->[])),arc(s(49)*s(6),1,s(52)*s(6),(true->[])),arc(s(49)*s(6),2,s(54)*s(5),(true->[])),arc(s(50)*s(5),0,s(55)*s(4),(true->[])),arc(s(50)*s(5),1,s(52)*s(6),(true->[])),arc(s(50)*s(5),2,s(54)*s(5),(true->[])),arc(s(51)*s(4),0,s(55)*s(4),(true->[])),arc(s(51)*s(4),1,s(55)*s(4),(true->[])),arc(s(51)*s(4),2,s(54)*s(5),(true->[])),arc(s(55)*s(3),0,s(55)*s(4),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(55)*s(2),(true->[])),arc(s(34)*s(10),0,s(30)*s(10),(true->[])),arc(s(34)*s(10),1,s(37)*s(10),(true->[])),arc(s(34)*s(10),2,s(38)*s(10),(true->[])),arc(s(35)*s(10),0,s(39)*s(10),(true->[])),arc(s(35)*s(10),1,s(37)*s(10),(true->[])),arc(s(35)*s(10),2,s(38)*s(10),(true->[])),arc(s(36)*s(10),0,s(39)*s(10),(true->[])),arc(s(36)*s(10),1,s(39)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(10),(true->[])),arc(s(43)*s(9),0,s(39)*s(10),(true->[])),arc(s(43)*s(9),1,s(46)*s(9),(true->[])),arc(s(43)*s(9),2,s(47)*s(8),(true->[])),arc(s(44)*s(8),0,s(48)*s(7),(true->[])),arc(s(44)*s(8),1,s(46)*s(9),(true->[])),arc(s(44)*s(8),2,s(47)*s(8),(true->[])),arc(s(45)*s(7),0,s(48)*s(7),(true->[])),arc(s(45)*s(7),1,s(48)*s(7),(true->[])),arc(s(45)*s(7),2,s(47)*s(8),(true->[])),arc(s(52)*s(6),0,s(48)*s(7),(true->[])),arc(s(52)*s(6),1,s(53)*s(6),(true->[])),arc(s(52)*s(6),2,s(55)*s(5),(true->[])),arc(s(54)*s(5),0,s(55)*s(4),(true->[])),arc(s(54)*s(5),1,s(53)*s(6),(true->[])),arc(s(54)*s(5),2,s(55)*s(5),(true->[])),arc(s(55)*s(4),0,s(55)*s(4),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(55)*s(5),(true->[])),arc(s(37)*s(10),0,s(33)*s(10),(true->[])),arc(s(37)*s(10),1,s(40)*s(10),(true->[])),arc(s(37)*s(10),2,s(41)*s(10),(true->[])),arc(s(38)*s(10),0,s(42)*s(10),(true->[])),arc(s(38)*s(10),1,s(40)*s(10),(true->[])),arc(s(38)*s(10),2,s(41)*s(10),(true->[])),arc(s(39)*s(10),0,s(42)*s(10),(true->[])),arc(s(39)*s(10),1,s(42)*s(10),(true->[])),arc(s(39)*s(10),2,s(41)*s(10),(true->[])),arc(s(46)*s(9),0,s(42)*s(10),(true->[])),arc(s(46)*s(9),1,s(49)*s(9),(true->[])),arc(s(46)*s(9),2,s(50)*s(8),(true->[])),arc(s(47)*s(8),0,s(51)*s(7),(true->[])),arc(s(47)*s(8),1,s(49)*s(9),(true->[])),arc(s(47)*s(8),2,s(50)*s(8),(true->[])),arc(s(48)*s(7),0,s(51)*s(7),(true->[])),arc(s(48)*s(7),1,s(51)*s(7),(true->[])),arc(s(48)*s(7),2,s(50)*s(8),(true->[])),arc(s(53)*s(6),0,s(51)*s(7),(true->[])),arc(s(53)*s(6),1,s(55)*s(6),(true->[])),arc(s(53)*s(6),2,s(55)*s(5),(true->[])),arc(s(55)*s(5),0,s(55)*s(4),(true->[])),arc(s(55)*s(5),1,s(55)*s(6),(true->[])),arc(s(55)*s(5),2,s(55)*s(5),(true->[])),arc(s(40)*s(10),0,s(36)*s(10),(true->[])),arc(s(40)*s(10),1,s(43)*s(10),(true->[])),arc(s(40)*s(10),2,s(44)*s(10),(true->[])),arc(s(41)*s(10),0,s(45)*s(10),(true->[])),arc(s(41)*s(10),1,s(43)*s(10),(true->[])),arc(s(41)*s(10),2,s(44)*s(10),(true->[])),arc(s(42)*s(10),0,s(45)*s(10),(true->[])),arc(s(42)*s(10),1,s(45)*s(10),(true->[])),arc(s(42)*s(10),2,s(44)*s(10),(true->[])),arc(s(49)*s(9),0,s(45)*s(10),(true->[])),arc(s(49)*s(9),1,s(52)*s(9),(true->[])),arc(s(49)*s(9),2,s(54)*s(8),(true->[])),arc(s(50)*s(8),0,s(55)*s(7),(true->[])),arc(s(50)*s(8),1,s(52)*s(9),(true->[])),arc(s(50)*s(8),2,s(54)*s(8),(true->[])),arc(s(51)*s(7),0,s(55)*s(7),(true->[])),arc(s(51)*s(7),1,s(55)*s(7),(true->[])),arc(s(51)*s(7),2,s(54)*s(8),(true->[])),arc(s(55)*s(6),0,s(55)*s(7),(true->[])),arc(s(55)*s(6),1,s(55)*s(6),(true->[])),arc(s(55)*s(6),2,s(55)*s(5),(true->[])),arc(s(43)*s(10),0,s(39)*s(10),(true->[])),arc(s(43)*s(10),1,s(46)*s(10),(true->[])),arc(s(43)*s(10),2,s(47)*s(10),(true->[])),arc(s(44)*s(10),0,s(48)*s(10),(true->[])),arc(s(44)*s(10),1,s(46)*s(10),(true->[])),arc(s(44)*s(10),2,s(47)*s(10),(true->[])),arc(s(45)*s(10),0,s(48)*s(10),(true->[])),arc(s(45)*s(10),1,s(48)*s(10),(true->[])),arc(s(45)*s(10),2,s(47)*s(10),(true->[])),arc(s(52)*s(9),0,s(48)*s(10),(true->[])),arc(s(52)*s(9),1,s(53)*s(9),(true->[])),arc(s(52)*s(9),2,s(55)*s(8),(true->[])),arc(s(54)*s(8),0,s(55)*s(7),(true->[])),arc(s(54)*s(8),1,s(53)*s(9),(true->[])),arc(s(54)*s(8),2,s(55)*s(8),(true->[])),arc(s(55)*s(7),0,s(55)*s(7),(true->[])),arc(s(55)*s(7),1,s(55)*s(7),(true->[])),arc(s(55)*s(7),2,s(55)*s(8),(true->[])),arc(s(46)*s(10),0,s(42)*s(10),(true->[])),arc(s(46)*s(10),1,s(49)*s(10),(true->[])),arc(s(46)*s(10),2,s(50)*s(10),(true->[])),arc(s(47)*s(10),0,s(51)*s(10),(true->[])),arc(s(47)*s(10),1,s(49)*s(10),(true->[])),arc(s(47)*s(10),2,s(50)*s(10),(true->[])),arc(s(48)*s(10),0,s(51)*s(10),(true->[])),arc(s(48)*s(10),1,s(51)*s(10),(true->[])),arc(s(48)*s(10),2,s(50)*s(10),(true->[])),arc(s(53)*s(9),0,s(51)*s(10),(true->[])),arc(s(53)*s(9),1,s(55)*s(9),(true->[])),arc(s(53)*s(9),2,s(55)*s(8),(true->[])),arc(s(55)*s(8),0,s(55)*s(7),(true->[])),arc(s(55)*s(8),1,s(55)*s(9),(true->[])),arc(s(55)*s(8),2,s(55)*s(8),(true->[])),arc(s(49)*s(10),0,s(45)*s(10),(true->[])),arc(s(49)*s(10),1,s(52)*s(10),(true->[])),arc(s(49)*s(10),2,s(54)*s(10),(true->[])),arc(s(50)*s(10),0,s(55)*s(10),(true->[])),arc(s(50)*s(10),1,s(52)*s(10),(true->[])),arc(s(50)*s(10),2,s(54)*s(10),(true->[])),arc(s(51)*s(10),0,s(55)*s(10),(true->[])),arc(s(51)*s(10),1,s(55)*s(10),(true->[])),arc(s(51)*s(10),2,s(54)*s(10),(true->[])),arc(s(55)*s(9),0,s(55)*s(10),(true->[])),arc(s(55)*s(9),1,s(55)*s(9),(true->[])),arc(s(55)*s(9),2,s(55)*s(8),(true->[])),arc(s(52)*s(10),0,s(48)*s(10),(true->[])),arc(s(52)*s(10),1,s(53)*s(10),(true->[])),arc(s(52)*s(10),2,s(55)*s(10),(true->[])),arc(s(54)*s(10),0,s(55)*s(10),(true->[])),arc(s(54)*s(10),1,s(53)*s(10),(true->[])),arc(s(54)*s(10),2,s(55)*s(10),(true->[])),arc(s(55)*s(10),0,s(55)*s(10),(true->[])),arc(s(55)*s(10),1,s(55)*s(10),(true->[])),arc(s(55)*s(10),2,s(55)*s(10),(true->[])),arc(s(53)*s(10),0,s(51)*s(10),(true->[])),arc(s(53)*s(10),1,s(55)*s(10),(true->[])),arc(s(53)*s(10),2,s(55)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plain, nb_proper_plain_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(52)*s(19)),sink(s(53)*s(19)),sink(s(54)*s(19)),sink(s(55)*s(19))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(1),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(12)*s(1),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(5),0,s(6)*s(4),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(5),(true->[])),arc(s(10)*s(3),0,s(6)*s(4),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(2),(true->[])),arc(s(11)*s(2),0,s(15)*s(1),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(1),0,s(15)*s(1),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(2),(true->[])),arc(s(4)*s(6),0,s(1)*s(7),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(9)*s(4),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(5),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(2),(true->[])),arc(s(14)*s(2),0,s(18)*s(1),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(17)*s(2),(true->[])),arc(s(15)*s(1),0,s(18)*s(1),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(6),0,s(3)*s(7),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(5),(true->[])),arc(s(8)*s(5),0,s(12)*s(4),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(4),0,s(12)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(5),(true->[])),arc(s(16)*s(3),0,s(12)*s(4),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(21)*s(1),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(1),0,s(21)*s(1),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(2),(true->[])),arc(s(2)*s(8),0,s(6)*s(7),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(8),(true->[])),arc(s(10)*s(6),0,s(6)*s(7),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(5),(true->[])),arc(s(11)*s(5),0,s(15)*s(4),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(5),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(2),(true->[])),arc(s(20)*s(2),0,s(24)*s(1),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(23)*s(2),(true->[])),arc(s(21)*s(1),0,s(24)*s(1),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(2),(true->[])),arc(s(4)*s(9),0,s(1)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(7),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(8),(true->[])),arc(s(13)*s(6),0,s(9)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(5),(true->[])),arc(s(14)*s(5),0,s(18)*s(4),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(17)*s(5),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(5),(true->[])),arc(s(22)*s(3),0,s(18)*s(4),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(27)*s(1),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(1),0,s(27)*s(1),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(26)*s(2),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(7)*s(9),0,s(3)*s(10),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(11)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(7),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(11)*s(8),(true->[])),arc(s(9)*s(7),0,s(12)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(8),(true->[])),arc(s(16)*s(6),0,s(12)*s(7),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(5),(true->[])),arc(s(17)*s(5),0,s(21)*s(4),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(4),0,s(21)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(3),0,s(21)*s(4),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(29)*s(2),(true->[])),arc(s(26)*s(2),0,s(30)*s(1),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(29)*s(2),(true->[])),arc(s(27)*s(1),0,s(30)*s(1),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(2),(true->[])),arc(s(2)*s(11),0,s(6)*s(10),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(11),(true->[])),arc(s(10)*s(9),0,s(6)*s(10),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(15)*s(7),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(8),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(4),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(23)*s(5),(true->[])),arc(s(21)*s(4),0,s(24)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(5),(true->[])),arc(s(28)*s(3),0,s(24)*s(4),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(32)*s(2),(true->[])),arc(s(29)*s(2),0,s(33)*s(1),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(32)*s(2),(true->[])),arc(s(30)*s(1),0,s(33)*s(1),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(32)*s(2),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(8)*s(11),(true->[])),arc(s(5)*s(11),0,s(9)*s(10),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(18)*s(7),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(17)*s(8),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(8),(true->[])),arc(s(22)*s(6),0,s(18)*s(7),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(5),(true->[])),arc(s(23)*s(5),0,s(27)*s(4),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(26)*s(5),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(5),(true->[])),arc(s(31)*s(3),0,s(27)*s(4),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(36)*s(1),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(33)*s(1),0,s(36)*s(1),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(35)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(3)*s(13),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(11)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(10),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(11)*s(11),(true->[])),arc(s(9)*s(10),0,s(12)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(11),(true->[])),arc(s(16)*s(9),0,s(12)*s(10),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(21)*s(7),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(7),0,s(21)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(6),0,s(21)*s(7),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(29)*s(5),(true->[])),arc(s(26)*s(5),0,s(30)*s(4),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(29)*s(5),(true->[])),arc(s(27)*s(4),0,s(30)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(29)*s(5),(true->[])),arc(s(34)*s(3),0,s(30)*s(4),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(38)*s(2),(true->[])),arc(s(35)*s(2),0,s(39)*s(1),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(38)*s(2),(true->[])),arc(s(36)*s(1),0,s(39)*s(1),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(38)*s(2),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(13),0,s(6)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(14),(true->[])),arc(s(10)*s(12),0,s(6)*s(13),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(15)*s(10),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(7),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(23)*s(8),(true->[])),arc(s(21)*s(7),0,s(24)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(8),(true->[])),arc(s(28)*s(6),0,s(24)*s(7),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(32)*s(5),(true->[])),arc(s(29)*s(5),0,s(33)*s(4),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(32)*s(5),(true->[])),arc(s(30)*s(4),0,s(33)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(32)*s(5),(true->[])),arc(s(37)*s(3),0,s(33)*s(4),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(41)*s(2),(true->[])),arc(s(38)*s(2),0,s(42)*s(1),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(41)*s(2),(true->[])),arc(s(39)*s(1),0,s(42)*s(1),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(41)*s(2),(true->[])),arc(s(4)*s(15),0,s(1)*s(16),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(8)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(13),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(14),(true->[])),arc(s(13)*s(12),0,s(9)*s(13),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(17)*s(11),(true->[])),arc(s(14)*s(11),0,s(18)*s(10),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(17)*s(11),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(11),(true->[])),arc(s(22)*s(9),0,s(18)*s(10),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(7),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(8),(true->[])),arc(s(31)*s(6),0,s(27)*s(7),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(36)*s(4),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(5),(true->[])),arc(s(40)*s(3),0,s(36)*s(4),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(44)*s(2),(true->[])),arc(s(41)*s(2),0,s(45)*s(1),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(44)*s(2),(true->[])),arc(s(42)*s(1),0,s(45)*s(1),(true->[])),arc(s(42)*s(1),1,s(45)*s(1),(true->[])),arc(s(42)*s(1),2,s(44)*s(2),(true->[])),arc(s(1)*s(16),0,s(3)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(2)*s(17),(true->[])),arc(s(7)*s(15),0,s(3)*s(16),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(12)*s(13),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(11)*s(14),(true->[])),arc(s(9)*s(13),0,s(12)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(14),(true->[])),arc(s(16)*s(12),0,s(12)*s(13),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(11),(true->[])),arc(s(17)*s(11),0,s(21)*s(10),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(20)*s(11),(true->[])),arc(s(18)*s(10),0,s(21)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(11),(true->[])),arc(s(25)*s(9),0,s(21)*s(10),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(29)*s(8),(true->[])),arc(s(26)*s(8),0,s(30)*s(7),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(29)*s(8),(true->[])),arc(s(27)*s(7),0,s(30)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(8),(true->[])),arc(s(34)*s(6),0,s(30)*s(7),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(5),(true->[])),arc(s(35)*s(5),0,s(39)*s(4),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(38)*s(5),(true->[])),arc(s(36)*s(4),0,s(39)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(38)*s(5),(true->[])),arc(s(43)*s(3),0,s(39)*s(4),(true->[])),arc(s(43)*s(3),1,s(46)*s(3),(true->[])),arc(s(43)*s(3),2,s(47)*s(2),(true->[])),arc(s(44)*s(2),0,s(48)*s(1),(true->[])),arc(s(44)*s(2),1,s(46)*s(3),(true->[])),arc(s(44)*s(2),2,s(47)*s(2),(true->[])),arc(s(45)*s(1),0,s(48)*s(1),(true->[])),arc(s(45)*s(1),1,s(48)*s(1),(true->[])),arc(s(45)*s(1),2,s(47)*s(2),(true->[])),arc(s(2)*s(17),0,s(6)*s(16),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(5)*s(17),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(17),(true->[])),arc(s(10)*s(15),0,s(6)*s(16),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(15)*s(13),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(13),0,s(15)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(14),(true->[])),arc(s(19)*s(12),0,s(15)*s(13),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(24)*s(10),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(24)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(11),(true->[])),arc(s(28)*s(9),0,s(24)*s(10),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(32)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(7),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(32)*s(8),(true->[])),arc(s(30)*s(7),0,s(33)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(32)*s(8),(true->[])),arc(s(37)*s(6),0,s(33)*s(7),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(41)*s(5),(true->[])),arc(s(38)*s(5),0,s(42)*s(4),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(41)*s(5),(true->[])),arc(s(39)*s(4),0,s(42)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(41)*s(5),(true->[])),arc(s(46)*s(3),0,s(42)*s(4),(true->[])),arc(s(46)*s(3),1,s(49)*s(3),(true->[])),arc(s(46)*s(3),2,s(50)*s(2),(true->[])),arc(s(47)*s(2),0,s(51)*s(1),(true->[])),arc(s(47)*s(2),1,s(49)*s(3),(true->[])),arc(s(47)*s(2),2,s(50)*s(2),(true->[])),arc(s(48)*s(1),0,s(51)*s(1),(true->[])),arc(s(48)*s(1),1,s(51)*s(1),(true->[])),arc(s(48)*s(1),2,s(50)*s(2),(true->[])),arc(s(4)*s(18),0,s(1)*s(19),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(8)*s(17),(true->[])),arc(s(5)*s(17),0,s(9)*s(16),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(17),(true->[])),arc(s(13)*s(15),0,s(9)*s(16),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(14),(true->[])),arc(s(14)*s(14),0,s(18)*s(13),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(17)*s(14),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(14),(true->[])),arc(s(22)*s(12),0,s(18)*s(13),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(26)*s(11),(true->[])),arc(s(23)*s(11),0,s(27)*s(10),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(26)*s(11),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(11),(true->[])),arc(s(31)*s(9),0,s(27)*s(10),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(35)*s(8),(true->[])),arc(s(32)*s(8),0,s(36)*s(7),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(35)*s(8),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(8),(true->[])),arc(s(40)*s(6),0,s(36)*s(7),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(44)*s(5),(true->[])),arc(s(41)*s(5),0,s(45)*s(4),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(44)*s(5),(true->[])),arc(s(42)*s(4),0,s(45)*s(4),(true->[])),arc(s(42)*s(4),1,s(45)*s(4),(true->[])),arc(s(42)*s(4),2,s(44)*s(5),(true->[])),arc(s(49)*s(3),0,s(45)*s(4),(true->[])),arc(s(49)*s(3),1,s(52)*s(3),(true->[])),arc(s(49)*s(3),2,s(54)*s(2),(true->[])),arc(s(50)*s(2),0,s(55)*s(1),(true->[])),arc(s(50)*s(2),1,s(52)*s(3),(true->[])),arc(s(50)*s(2),2,s(54)*s(2),(true->[])),arc(s(51)*s(1),0,s(55)*s(1),(true->[])),arc(s(51)*s(1),1,s(55)*s(1),(true->[])),arc(s(51)*s(1),2,s(54)*s(2),(true->[])),arc(s(1)*s(19),0,s(3)*s(19),(true->[])),arc(s(1)*s(19),1,s(3)*s(19),(true->[])),arc(s(1)*s(19),2,s(2)*s(19),(true->[])),arc(s(7)*s(18),0,s(3)*s(19),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(11)*s(17),(true->[])),arc(s(8)*s(17),0,s(12)*s(16),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(11)*s(17),(true->[])),arc(s(9)*s(16),0,s(12)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(11)*s(17),(true->[])),arc(s(16)*s(15),0,s(12)*s(16),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(21)*s(13),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(18)*s(13),0,s(21)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(14),(true->[])),arc(s(25)*s(12),0,s(21)*s(13),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(29)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(10),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(29)*s(11),(true->[])),arc(s(27)*s(10),0,s(30)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(29)*s(11),(true->[])),arc(s(34)*s(9),0,s(30)*s(10),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(38)*s(8),(true->[])),arc(s(35)*s(8),0,s(39)*s(7),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(38)*s(8),(true->[])),arc(s(36)*s(7),0,s(39)*s(7),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(38)*s(8),(true->[])),arc(s(43)*s(6),0,s(39)*s(7),(true->[])),arc(s(43)*s(6),1,s(46)*s(6),(true->[])),arc(s(43)*s(6),2,s(47)*s(5),(true->[])),arc(s(44)*s(5),0,s(48)*s(4),(true->[])),arc(s(44)*s(5),1,s(46)*s(6),(true->[])),arc(s(44)*s(5),2,s(47)*s(5),(true->[])),arc(s(45)*s(4),0,s(48)*s(4),(true->[])),arc(s(45)*s(4),1,s(48)*s(4),(true->[])),arc(s(45)*s(4),2,s(47)*s(5),(true->[])),arc(s(52)*s(3),0,s(48)*s(4),(true->[])),arc(s(52)*s(3),1,s(53)*s(3),(true->[])),arc(s(52)*s(3),2,s(55)*s(2),(true->[])),arc(s(54)*s(2),0,s(55)*s(1),(true->[])),arc(s(54)*s(2),1,s(53)*s(3),(true->[])),arc(s(54)*s(2),2,s(55)*s(2),(true->[])),arc(s(55)*s(1),0,s(55)*s(1),(true->[])),arc(s(55)*s(1),1,s(55)*s(1),(true->[])),arc(s(55)*s(1),2,s(55)*s(2),(true->[])),arc(s(2)*s(19),0,s(6)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(5)*s(19),(true->[])),arc(s(3)*s(19),0,s(6)*s(19),(true->[])),arc(s(3)*s(19),1,s(6)*s(19),(true->[])),arc(s(3)*s(19),2,s(5)*s(19),(true->[])),arc(s(10)*s(18),0,s(6)*s(19),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(14)*s(17),(true->[])),arc(s(11)*s(17),0,s(15)*s(16),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(14)*s(17),(true->[])),arc(s(12)*s(16),0,s(15)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(17),(true->[])),arc(s(19)*s(15),0,s(15)*s(16),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(23)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(13),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(23)*s(14),(true->[])),arc(s(21)*s(13),0,s(24)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(14),(true->[])),arc(s(28)*s(12),0,s(24)*s(13),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(32)*s(11),(true->[])),arc(s(29)*s(11),0,s(33)*s(10),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(10),0,s(33)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(32)*s(11),(true->[])),arc(s(37)*s(9),0,s(33)*s(10),(true->[])),arc(s(37)*s(9),1,s(40)*s(9),(true->[])),arc(s(37)*s(9),2,s(41)*s(8),(true->[])),arc(s(38)*s(8),0,s(42)*s(7),(true->[])),arc(s(38)*s(8),1,s(40)*s(9),(true->[])),arc(s(38)*s(8),2,s(41)*s(8),(true->[])),arc(s(39)*s(7),0,s(42)*s(7),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(41)*s(8),(true->[])),arc(s(46)*s(6),0,s(42)*s(7),(true->[])),arc(s(46)*s(6),1,s(49)*s(6),(true->[])),arc(s(46)*s(6),2,s(50)*s(5),(true->[])),arc(s(47)*s(5),0,s(51)*s(4),(true->[])),arc(s(47)*s(5),1,s(49)*s(6),(true->[])),arc(s(47)*s(5),2,s(50)*s(5),(true->[])),arc(s(48)*s(4),0,s(51)*s(4),(true->[])),arc(s(48)*s(4),1,s(51)*s(4),(true->[])),arc(s(48)*s(4),2,s(50)*s(5),(true->[])),arc(s(53)*s(3),0,s(51)*s(4),(true->[])),arc(s(53)*s(3),1,s(55)*s(3),(true->[])),arc(s(53)*s(3),2,s(55)*s(2),(true->[])),arc(s(55)*s(2),0,s(55)*s(1),(true->[])),arc(s(55)*s(2),1,s(55)*s(3),(true->[])),arc(s(55)*s(2),2,s(55)*s(2),(true->[])),arc(s(4)*s(19),0,s(1)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(8)*s(19),(true->[])),arc(s(5)*s(19),0,s(9)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(8)*s(19),(true->[])),arc(s(6)*s(19),0,s(9)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(8)*s(19),(true->[])),arc(s(13)*s(18),0,s(9)*s(19),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(17)*s(17),(true->[])),arc(s(14)*s(17),0,s(18)*s(16),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(17)*s(17),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(17)*s(17),(true->[])),arc(s(22)*s(15),0,s(18)*s(16),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(26)*s(14),(true->[])),arc(s(23)*s(14),0,s(27)*s(13),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(26)*s(14),(true->[])),arc(s(24)*s(13),0,s(27)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(14),(true->[])),arc(s(31)*s(12),0,s(27)*s(13),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(35)*s(11),(true->[])),arc(s(32)*s(11),0,s(36)*s(10),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(35)*s(11),(true->[])),arc(s(33)*s(10),0,s(36)*s(10),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(35)*s(11),(true->[])),arc(s(40)*s(9),0,s(36)*s(10),(true->[])),arc(s(40)*s(9),1,s(43)*s(9),(true->[])),arc(s(40)*s(9),2,s(44)*s(8),(true->[])),arc(s(41)*s(8),0,s(45)*s(7),(true->[])),arc(s(41)*s(8),1,s(43)*s(9),(true->[])),arc(s(41)*s(8),2,s(44)*s(8),(true->[])),arc(s(42)*s(7),0,s(45)*s(7),(true->[])),arc(s(42)*s(7),1,s(45)*s(7),(true->[])),arc(s(42)*s(7),2,s(44)*s(8),(true->[])),arc(s(49)*s(6),0,s(45)*s(7),(true->[])),arc(s(49)*s(6),1,s(52)*s(6),(true->[])),arc(s(49)*s(6),2,s(54)*s(5),(true->[])),arc(s(50)*s(5),0,s(55)*s(4),(true->[])),arc(s(50)*s(5),1,s(52)*s(6),(true->[])),arc(s(50)*s(5),2,s(54)*s(5),(true->[])),arc(s(51)*s(4),0,s(55)*s(4),(true->[])),arc(s(51)*s(4),1,s(55)*s(4),(true->[])),arc(s(51)*s(4),2,s(54)*s(5),(true->[])),arc(s(55)*s(3),0,s(55)*s(4),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(55)*s(2),(true->[])),arc(s(7)*s(19),0,s(3)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(11)*s(19),(true->[])),arc(s(8)*s(19),0,s(12)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(11)*s(19),(true->[])),arc(s(9)*s(19),0,s(12)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(11)*s(19),(true->[])),arc(s(16)*s(18),0,s(12)*s(19),(true->[])),arc(s(16)*s(18),1,s(19)*s(18),(true->[])),arc(s(16)*s(18),2,s(20)*s(17),(true->[])),arc(s(17)*s(17),0,s(21)*s(16),(true->[])),arc(s(17)*s(17),1,s(19)*s(18),(true->[])),arc(s(17)*s(17),2,s(20)*s(17),(true->[])),arc(s(18)*s(16),0,s(21)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(17),(true->[])),arc(s(25)*s(15),0,s(21)*s(16),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(29)*s(14),(true->[])),arc(s(26)*s(14),0,s(30)*s(13),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(29)*s(14),(true->[])),arc(s(27)*s(13),0,s(30)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(14),(true->[])),arc(s(34)*s(12),0,s(30)*s(13),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(38)*s(11),(true->[])),arc(s(35)*s(11),0,s(39)*s(10),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(38)*s(11),(true->[])),arc(s(36)*s(10),0,s(39)*s(10),(true->[])),arc(s(36)*s(10),1,s(39)*s(10),(true->[])),arc(s(36)*s(10),2,s(38)*s(11),(true->[])),arc(s(43)*s(9),0,s(39)*s(10),(true->[])),arc(s(43)*s(9),1,s(46)*s(9),(true->[])),arc(s(43)*s(9),2,s(47)*s(8),(true->[])),arc(s(44)*s(8),0,s(48)*s(7),(true->[])),arc(s(44)*s(8),1,s(46)*s(9),(true->[])),arc(s(44)*s(8),2,s(47)*s(8),(true->[])),arc(s(45)*s(7),0,s(48)*s(7),(true->[])),arc(s(45)*s(7),1,s(48)*s(7),(true->[])),arc(s(45)*s(7),2,s(47)*s(8),(true->[])),arc(s(52)*s(6),0,s(48)*s(7),(true->[])),arc(s(52)*s(6),1,s(53)*s(6),(true->[])),arc(s(52)*s(6),2,s(55)*s(5),(true->[])),arc(s(54)*s(5),0,s(55)*s(4),(true->[])),arc(s(54)*s(5),1,s(53)*s(6),(true->[])),arc(s(54)*s(5),2,s(55)*s(5),(true->[])),arc(s(55)*s(4),0,s(55)*s(4),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(55)*s(5),(true->[])),arc(s(10)*s(19),0,s(6)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(14)*s(19),(true->[])),arc(s(11)*s(19),0,s(15)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(19),(true->[])),arc(s(12)*s(19),0,s(15)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(19),(true->[])),arc(s(19)*s(18),0,s(15)*s(19),(true->[])),arc(s(19)*s(18),1,s(22)*s(18),(true->[])),arc(s(19)*s(18),2,s(23)*s(17),(true->[])),arc(s(20)*s(17),0,s(24)*s(16),(true->[])),arc(s(20)*s(17),1,s(22)*s(18),(true->[])),arc(s(20)*s(17),2,s(23)*s(17),(true->[])),arc(s(21)*s(16),0,s(24)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(23)*s(17),(true->[])),arc(s(28)*s(15),0,s(24)*s(16),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(32)*s(14),(true->[])),arc(s(29)*s(14),0,s(33)*s(13),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(32)*s(14),(true->[])),arc(s(30)*s(13),0,s(33)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(32)*s(14),(true->[])),arc(s(37)*s(12),0,s(33)*s(13),(true->[])),arc(s(37)*s(12),1,s(40)*s(12),(true->[])),arc(s(37)*s(12),2,s(41)*s(11),(true->[])),arc(s(38)*s(11),0,s(42)*s(10),(true->[])),arc(s(38)*s(11),1,s(40)*s(12),(true->[])),arc(s(38)*s(11),2,s(41)*s(11),(true->[])),arc(s(39)*s(10),0,s(42)*s(10),(true->[])),arc(s(39)*s(10),1,s(42)*s(10),(true->[])),arc(s(39)*s(10),2,s(41)*s(11),(true->[])),arc(s(46)*s(9),0,s(42)*s(10),(true->[])),arc(s(46)*s(9),1,s(49)*s(9),(true->[])),arc(s(46)*s(9),2,s(50)*s(8),(true->[])),arc(s(47)*s(8),0,s(51)*s(7),(true->[])),arc(s(47)*s(8),1,s(49)*s(9),(true->[])),arc(s(47)*s(8),2,s(50)*s(8),(true->[])),arc(s(48)*s(7),0,s(51)*s(7),(true->[])),arc(s(48)*s(7),1,s(51)*s(7),(true->[])),arc(s(48)*s(7),2,s(50)*s(8),(true->[])),arc(s(53)*s(6),0,s(51)*s(7),(true->[])),arc(s(53)*s(6),1,s(55)*s(6),(true->[])),arc(s(53)*s(6),2,s(55)*s(5),(true->[])),arc(s(55)*s(5),0,s(55)*s(4),(true->[])),arc(s(55)*s(5),1,s(55)*s(6),(true->[])),arc(s(55)*s(5),2,s(55)*s(5),(true->[])),arc(s(13)*s(19),0,s(9)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(17)*s(19),(true->[])),arc(s(14)*s(19),0,s(18)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(17)*s(19),(true->[])),arc(s(15)*s(19),0,s(18)*s(19),(true->[])),arc(s(15)*s(19),1,s(18)*s(19),(true->[])),arc(s(15)*s(19),2,s(17)*s(19),(true->[])),arc(s(22)*s(18),0,s(18)*s(19),(true->[])),arc(s(22)*s(18),1,s(25)*s(18),(true->[])),arc(s(22)*s(18),2,s(26)*s(17),(true->[])),arc(s(23)*s(17),0,s(27)*s(16),(true->[])),arc(s(23)*s(17),1,s(25)*s(18),(true->[])),arc(s(23)*s(17),2,s(26)*s(17),(true->[])),arc(s(24)*s(16),0,s(27)*s(16),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(26)*s(17),(true->[])),arc(s(31)*s(15),0,s(27)*s(16),(true->[])),arc(s(31)*s(15),1,s(34)*s(15),(true->[])),arc(s(31)*s(15),2,s(35)*s(14),(true->[])),arc(s(32)*s(14),0,s(36)*s(13),(true->[])),arc(s(32)*s(14),1,s(34)*s(15),(true->[])),arc(s(32)*s(14),2,s(35)*s(14),(true->[])),arc(s(33)*s(13),0,s(36)*s(13),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(35)*s(14),(true->[])),arc(s(40)*s(12),0,s(36)*s(13),(true->[])),arc(s(40)*s(12),1,s(43)*s(12),(true->[])),arc(s(40)*s(12),2,s(44)*s(11),(true->[])),arc(s(41)*s(11),0,s(45)*s(10),(true->[])),arc(s(41)*s(11),1,s(43)*s(12),(true->[])),arc(s(41)*s(11),2,s(44)*s(11),(true->[])),arc(s(42)*s(10),0,s(45)*s(10),(true->[])),arc(s(42)*s(10),1,s(45)*s(10),(true->[])),arc(s(42)*s(10),2,s(44)*s(11),(true->[])),arc(s(49)*s(9),0,s(45)*s(10),(true->[])),arc(s(49)*s(9),1,s(52)*s(9),(true->[])),arc(s(49)*s(9),2,s(54)*s(8),(true->[])),arc(s(50)*s(8),0,s(55)*s(7),(true->[])),arc(s(50)*s(8),1,s(52)*s(9),(true->[])),arc(s(50)*s(8),2,s(54)*s(8),(true->[])),arc(s(51)*s(7),0,s(55)*s(7),(true->[])),arc(s(51)*s(7),1,s(55)*s(7),(true->[])),arc(s(51)*s(7),2,s(54)*s(8),(true->[])),arc(s(55)*s(6),0,s(55)*s(7),(true->[])),arc(s(55)*s(6),1,s(55)*s(6),(true->[])),arc(s(55)*s(6),2,s(55)*s(5),(true->[])),arc(s(16)*s(19),0,s(12)*s(19),(true->[])),arc(s(16)*s(19),1,s(19)*s(19),(true->[])),arc(s(16)*s(19),2,s(20)*s(19),(true->[])),arc(s(17)*s(19),0,s(21)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(19),(true->[])),arc(s(18)*s(19),0,s(21)*s(19),(true->[])),arc(s(18)*s(19),1,s(21)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(19),(true->[])),arc(s(25)*s(18),0,s(21)*s(19),(true->[])),arc(s(25)*s(18),1,s(28)*s(18),(true->[])),arc(s(25)*s(18),2,s(29)*s(17),(true->[])),arc(s(26)*s(17),0,s(30)*s(16),(true->[])),arc(s(26)*s(17),1,s(28)*s(18),(true->[])),arc(s(26)*s(17),2,s(29)*s(17),(true->[])),arc(s(27)*s(16),0,s(30)*s(16),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(29)*s(17),(true->[])),arc(s(34)*s(15),0,s(30)*s(16),(true->[])),arc(s(34)*s(15),1,s(37)*s(15),(true->[])),arc(s(34)*s(15),2,s(38)*s(14),(true->[])),arc(s(35)*s(14),0,s(39)*s(13),(true->[])),arc(s(35)*s(14),1,s(37)*s(15),(true->[])),arc(s(35)*s(14),2,s(38)*s(14),(true->[])),arc(s(36)*s(13),0,s(39)*s(13),(true->[])),arc(s(36)*s(13),1,s(39)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(14),(true->[])),arc(s(43)*s(12),0,s(39)*s(13),(true->[])),arc(s(43)*s(12),1,s(46)*s(12),(true->[])),arc(s(43)*s(12),2,s(47)*s(11),(true->[])),arc(s(44)*s(11),0,s(48)*s(10),(true->[])),arc(s(44)*s(11),1,s(46)*s(12),(true->[])),arc(s(44)*s(11),2,s(47)*s(11),(true->[])),arc(s(45)*s(10),0,s(48)*s(10),(true->[])),arc(s(45)*s(10),1,s(48)*s(10),(true->[])),arc(s(45)*s(10),2,s(47)*s(11),(true->[])),arc(s(52)*s(9),0,s(48)*s(10),(true->[])),arc(s(52)*s(9),1,s(53)*s(9),(true->[])),arc(s(52)*s(9),2,s(55)*s(8),(true->[])),arc(s(54)*s(8),0,s(55)*s(7),(true->[])),arc(s(54)*s(8),1,s(53)*s(9),(true->[])),arc(s(54)*s(8),2,s(55)*s(8),(true->[])),arc(s(55)*s(7),0,s(55)*s(7),(true->[])),arc(s(55)*s(7),1,s(55)*s(7),(true->[])),arc(s(55)*s(7),2,s(55)*s(8),(true->[])),arc(s(19)*s(19),0,s(15)*s(19),(true->[])),arc(s(19)*s(19),1,s(22)*s(19),(true->[])),arc(s(19)*s(19),2,s(23)*s(19),(true->[])),arc(s(20)*s(19),0,s(24)*s(19),(true->[])),arc(s(20)*s(19),1,s(22)*s(19),(true->[])),arc(s(20)*s(19),2,s(23)*s(19),(true->[])),arc(s(21)*s(19),0,s(24)*s(19),(true->[])),arc(s(21)*s(19),1,s(24)*s(19),(true->[])),arc(s(21)*s(19),2,s(23)*s(19),(true->[])),arc(s(28)*s(18),0,s(24)*s(19),(true->[])),arc(s(28)*s(18),1,s(31)*s(18),(true->[])),arc(s(28)*s(18),2,s(32)*s(17),(true->[])),arc(s(29)*s(17),0,s(33)*s(16),(true->[])),arc(s(29)*s(17),1,s(31)*s(18),(true->[])),arc(s(29)*s(17),2,s(32)*s(17),(true->[])),arc(s(30)*s(16),0,s(33)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(32)*s(17),(true->[])),arc(s(37)*s(15),0,s(33)*s(16),(true->[])),arc(s(37)*s(15),1,s(40)*s(15),(true->[])),arc(s(37)*s(15),2,s(41)*s(14),(true->[])),arc(s(38)*s(14),0,s(42)*s(13),(true->[])),arc(s(38)*s(14),1,s(40)*s(15),(true->[])),arc(s(38)*s(14),2,s(41)*s(14),(true->[])),arc(s(39)*s(13),0,s(42)*s(13),(true->[])),arc(s(39)*s(13),1,s(42)*s(13),(true->[])),arc(s(39)*s(13),2,s(41)*s(14),(true->[])),arc(s(46)*s(12),0,s(42)*s(13),(true->[])),arc(s(46)*s(12),1,s(49)*s(12),(true->[])),arc(s(46)*s(12),2,s(50)*s(11),(true->[])),arc(s(47)*s(11),0,s(51)*s(10),(true->[])),arc(s(47)*s(11),1,s(49)*s(12),(true->[])),arc(s(47)*s(11),2,s(50)*s(11),(true->[])),arc(s(48)*s(10),0,s(51)*s(10),(true->[])),arc(s(48)*s(10),1,s(51)*s(10),(true->[])),arc(s(48)*s(10),2,s(50)*s(11),(true->[])),arc(s(53)*s(9),0,s(51)*s(10),(true->[])),arc(s(53)*s(9),1,s(55)*s(9),(true->[])),arc(s(53)*s(9),2,s(55)*s(8),(true->[])),arc(s(55)*s(8),0,s(55)*s(7),(true->[])),arc(s(55)*s(8),1,s(55)*s(9),(true->[])),arc(s(55)*s(8),2,s(55)*s(8),(true->[])),arc(s(22)*s(19),0,s(18)*s(19),(true->[])),arc(s(22)*s(19),1,s(25)*s(19),(true->[])),arc(s(22)*s(19),2,s(26)*s(19),(true->[])),arc(s(23)*s(19),0,s(27)*s(19),(true->[])),arc(s(23)*s(19),1,s(25)*s(19),(true->[])),arc(s(23)*s(19),2,s(26)*s(19),(true->[])),arc(s(24)*s(19),0,s(27)*s(19),(true->[])),arc(s(24)*s(19),1,s(27)*s(19),(true->[])),arc(s(24)*s(19),2,s(26)*s(19),(true->[])),arc(s(31)*s(18),0,s(27)*s(19),(true->[])),arc(s(31)*s(18),1,s(34)*s(18),(true->[])),arc(s(31)*s(18),2,s(35)*s(17),(true->[])),arc(s(32)*s(17),0,s(36)*s(16),(true->[])),arc(s(32)*s(17),1,s(34)*s(18),(true->[])),arc(s(32)*s(17),2,s(35)*s(17),(true->[])),arc(s(33)*s(16),0,s(36)*s(16),(true->[])),arc(s(33)*s(16),1,s(36)*s(16),(true->[])),arc(s(33)*s(16),2,s(35)*s(17),(true->[])),arc(s(40)*s(15),0,s(36)*s(16),(true->[])),arc(s(40)*s(15),1,s(43)*s(15),(true->[])),arc(s(40)*s(15),2,s(44)*s(14),(true->[])),arc(s(41)*s(14),0,s(45)*s(13),(true->[])),arc(s(41)*s(14),1,s(43)*s(15),(true->[])),arc(s(41)*s(14),2,s(44)*s(14),(true->[])),arc(s(42)*s(13),0,s(45)*s(13),(true->[])),arc(s(42)*s(13),1,s(45)*s(13),(true->[])),arc(s(42)*s(13),2,s(44)*s(14),(true->[])),arc(s(49)*s(12),0,s(45)*s(13),(true->[])),arc(s(49)*s(12),1,s(52)*s(12),(true->[])),arc(s(49)*s(12),2,s(54)*s(11),(true->[])),arc(s(50)*s(11),0,s(55)*s(10),(true->[])),arc(s(50)*s(11),1,s(52)*s(12),(true->[])),arc(s(50)*s(11),2,s(54)*s(11),(true->[])),arc(s(51)*s(10),0,s(55)*s(10),(true->[])),arc(s(51)*s(10),1,s(55)*s(10),(true->[])),arc(s(51)*s(10),2,s(54)*s(11),(true->[])),arc(s(55)*s(9),0,s(55)*s(10),(true->[])),arc(s(55)*s(9),1,s(55)*s(9),(true->[])),arc(s(55)*s(9),2,s(55)*s(8),(true->[])),arc(s(25)*s(19),0,s(21)*s(19),(true->[])),arc(s(25)*s(19),1,s(28)*s(19),(true->[])),arc(s(25)*s(19),2,s(29)*s(19),(true->[])),arc(s(26)*s(19),0,s(30)*s(19),(true->[])),arc(s(26)*s(19),1,s(28)*s(19),(true->[])),arc(s(26)*s(19),2,s(29)*s(19),(true->[])),arc(s(27)*s(19),0,s(30)*s(19),(true->[])),arc(s(27)*s(19),1,s(30)*s(19),(true->[])),arc(s(27)*s(19),2,s(29)*s(19),(true->[])),arc(s(34)*s(18),0,s(30)*s(19),(true->[])),arc(s(34)*s(18),1,s(37)*s(18),(true->[])),arc(s(34)*s(18),2,s(38)*s(17),(true->[])),arc(s(35)*s(17),0,s(39)*s(16),(true->[])),arc(s(35)*s(17),1,s(37)*s(18),(true->[])),arc(s(35)*s(17),2,s(38)*s(17),(true->[])),arc(s(36)*s(16),0,s(39)*s(16),(true->[])),arc(s(36)*s(16),1,s(39)*s(16),(true->[])),arc(s(36)*s(16),2,s(38)*s(17),(true->[])),arc(s(43)*s(15),0,s(39)*s(16),(true->[])),arc(s(43)*s(15),1,s(46)*s(15),(true->[])),arc(s(43)*s(15),2,s(47)*s(14),(true->[])),arc(s(44)*s(14),0,s(48)*s(13),(true->[])),arc(s(44)*s(14),1,s(46)*s(15),(true->[])),arc(s(44)*s(14),2,s(47)*s(14),(true->[])),arc(s(45)*s(13),0,s(48)*s(13),(true->[])),arc(s(45)*s(13),1,s(48)*s(13),(true->[])),arc(s(45)*s(13),2,s(47)*s(14),(true->[])),arc(s(52)*s(12),0,s(48)*s(13),(true->[])),arc(s(52)*s(12),1,s(53)*s(12),(true->[])),arc(s(52)*s(12),2,s(55)*s(11),(true->[])),arc(s(54)*s(11),0,s(55)*s(10),(true->[])),arc(s(54)*s(11),1,s(53)*s(12),(true->[])),arc(s(54)*s(11),2,s(55)*s(11),(true->[])),arc(s(55)*s(10),0,s(55)*s(10),(true->[])),arc(s(55)*s(10),1,s(55)*s(10),(true->[])),arc(s(55)*s(10),2,s(55)*s(11),(true->[])),arc(s(28)*s(19),0,s(24)*s(19),(true->[])),arc(s(28)*s(19),1,s(31)*s(19),(true->[])),arc(s(28)*s(19),2,s(32)*s(19),(true->[])),arc(s(29)*s(19),0,s(33)*s(19),(true->[])),arc(s(29)*s(19),1,s(31)*s(19),(true->[])),arc(s(29)*s(19),2,s(32)*s(19),(true->[])),arc(s(30)*s(19),0,s(33)*s(19),(true->[])),arc(s(30)*s(19),1,s(33)*s(19),(true->[])),arc(s(30)*s(19),2,s(32)*s(19),(true->[])),arc(s(37)*s(18),0,s(33)*s(19),(true->[])),arc(s(37)*s(18),1,s(40)*s(18),(true->[])),arc(s(37)*s(18),2,s(41)*s(17),(true->[])),arc(s(38)*s(17),0,s(42)*s(16),(true->[])),arc(s(38)*s(17),1,s(40)*s(18),(true->[])),arc(s(38)*s(17),2,s(41)*s(17),(true->[])),arc(s(39)*s(16),0,s(42)*s(16),(true->[])),arc(s(39)*s(16),1,s(42)*s(16),(true->[])),arc(s(39)*s(16),2,s(41)*s(17),(true->[])),arc(s(46)*s(15),0,s(42)*s(16),(true->[])),arc(s(46)*s(15),1,s(49)*s(15),(true->[])),arc(s(46)*s(15),2,s(50)*s(14),(true->[])),arc(s(47)*s(14),0,s(51)*s(13),(true->[])),arc(s(47)*s(14),1,s(49)*s(15),(true->[])),arc(s(47)*s(14),2,s(50)*s(14),(true->[])),arc(s(48)*s(13),0,s(51)*s(13),(true->[])),arc(s(48)*s(13),1,s(51)*s(13),(true->[])),arc(s(48)*s(13),2,s(50)*s(14),(true->[])),arc(s(53)*s(12),0,s(51)*s(13),(true->[])),arc(s(53)*s(12),1,s(55)*s(12),(true->[])),arc(s(53)*s(12),2,s(55)*s(11),(true->[])),arc(s(55)*s(11),0,s(55)*s(10),(true->[])),arc(s(55)*s(11),1,s(55)*s(12),(true->[])),arc(s(55)*s(11),2,s(55)*s(11),(true->[])),arc(s(31)*s(19),0,s(27)*s(19),(true->[])),arc(s(31)*s(19),1,s(34)*s(19),(true->[])),arc(s(31)*s(19),2,s(35)*s(19),(true->[])),arc(s(32)*s(19),0,s(36)*s(19),(true->[])),arc(s(32)*s(19),1,s(34)*s(19),(true->[])),arc(s(32)*s(19),2,s(35)*s(19),(true->[])),arc(s(33)*s(19),0,s(36)*s(19),(true->[])),arc(s(33)*s(19),1,s(36)*s(19),(true->[])),arc(s(33)*s(19),2,s(35)*s(19),(true->[])),arc(s(40)*s(18),0,s(36)*s(19),(true->[])),arc(s(40)*s(18),1,s(43)*s(18),(true->[])),arc(s(40)*s(18),2,s(44)*s(17),(true->[])),arc(s(41)*s(17),0,s(45)*s(16),(true->[])),arc(s(41)*s(17),1,s(43)*s(18),(true->[])),arc(s(41)*s(17),2,s(44)*s(17),(true->[])),arc(s(42)*s(16),0,s(45)*s(16),(true->[])),arc(s(42)*s(16),1,s(45)*s(16),(true->[])),arc(s(42)*s(16),2,s(44)*s(17),(true->[])),arc(s(49)*s(15),0,s(45)*s(16),(true->[])),arc(s(49)*s(15),1,s(52)*s(15),(true->[])),arc(s(49)*s(15),2,s(54)*s(14),(true->[])),arc(s(50)*s(14),0,s(55)*s(13),(true->[])),arc(s(50)*s(14),1,s(52)*s(15),(true->[])),arc(s(50)*s(14),2,s(54)*s(14),(true->[])),arc(s(51)*s(13),0,s(55)*s(13),(true->[])),arc(s(51)*s(13),1,s(55)*s(13),(true->[])),arc(s(51)*s(13),2,s(54)*s(14),(true->[])),arc(s(55)*s(12),0,s(55)*s(13),(true->[])),arc(s(55)*s(12),1,s(55)*s(12),(true->[])),arc(s(55)*s(12),2,s(55)*s(11),(true->[])),arc(s(34)*s(19),0,s(30)*s(19),(true->[])),arc(s(34)*s(19),1,s(37)*s(19),(true->[])),arc(s(34)*s(19),2,s(38)*s(19),(true->[])),arc(s(35)*s(19),0,s(39)*s(19),(true->[])),arc(s(35)*s(19),1,s(37)*s(19),(true->[])),arc(s(35)*s(19),2,s(38)*s(19),(true->[])),arc(s(36)*s(19),0,s(39)*s(19),(true->[])),arc(s(36)*s(19),1,s(39)*s(19),(true->[])),arc(s(36)*s(19),2,s(38)*s(19),(true->[])),arc(s(43)*s(18),0,s(39)*s(19),(true->[])),arc(s(43)*s(18),1,s(46)*s(18),(true->[])),arc(s(43)*s(18),2,s(47)*s(17),(true->[])),arc(s(44)*s(17),0,s(48)*s(16),(true->[])),arc(s(44)*s(17),1,s(46)*s(18),(true->[])),arc(s(44)*s(17),2,s(47)*s(17),(true->[])),arc(s(45)*s(16),0,s(48)*s(16),(true->[])),arc(s(45)*s(16),1,s(48)*s(16),(true->[])),arc(s(45)*s(16),2,s(47)*s(17),(true->[])),arc(s(52)*s(15),0,s(48)*s(16),(true->[])),arc(s(52)*s(15),1,s(53)*s(15),(true->[])),arc(s(52)*s(15),2,s(55)*s(14),(true->[])),arc(s(54)*s(14),0,s(55)*s(13),(true->[])),arc(s(54)*s(14),1,s(53)*s(15),(true->[])),arc(s(54)*s(14),2,s(55)*s(14),(true->[])),arc(s(55)*s(13),0,s(55)*s(13),(true->[])),arc(s(55)*s(13),1,s(55)*s(13),(true->[])),arc(s(55)*s(13),2,s(55)*s(14),(true->[])),arc(s(37)*s(19),0,s(33)*s(19),(true->[])),arc(s(37)*s(19),1,s(40)*s(19),(true->[])),arc(s(37)*s(19),2,s(41)*s(19),(true->[])),arc(s(38)*s(19),0,s(42)*s(19),(true->[])),arc(s(38)*s(19),1,s(40)*s(19),(true->[])),arc(s(38)*s(19),2,s(41)*s(19),(true->[])),arc(s(39)*s(19),0,s(42)*s(19),(true->[])),arc(s(39)*s(19),1,s(42)*s(19),(true->[])),arc(s(39)*s(19),2,s(41)*s(19),(true->[])),arc(s(46)*s(18),0,s(42)*s(19),(true->[])),arc(s(46)*s(18),1,s(49)*s(18),(true->[])),arc(s(46)*s(18),2,s(50)*s(17),(true->[])),arc(s(47)*s(17),0,s(51)*s(16),(true->[])),arc(s(47)*s(17),1,s(49)*s(18),(true->[])),arc(s(47)*s(17),2,s(50)*s(17),(true->[])),arc(s(48)*s(16),0,s(51)*s(16),(true->[])),arc(s(48)*s(16),1,s(51)*s(16),(true->[])),arc(s(48)*s(16),2,s(50)*s(17),(true->[])),arc(s(53)*s(15),0,s(51)*s(16),(true->[])),arc(s(53)*s(15),1,s(55)*s(15),(true->[])),arc(s(53)*s(15),2,s(55)*s(14),(true->[])),arc(s(55)*s(14),0,s(55)*s(13),(true->[])),arc(s(55)*s(14),1,s(55)*s(15),(true->[])),arc(s(55)*s(14),2,s(55)*s(14),(true->[])),arc(s(40)*s(19),0,s(36)*s(19),(true->[])),arc(s(40)*s(19),1,s(43)*s(19),(true->[])),arc(s(40)*s(19),2,s(44)*s(19),(true->[])),arc(s(41)*s(19),0,s(45)*s(19),(true->[])),arc(s(41)*s(19),1,s(43)*s(19),(true->[])),arc(s(41)*s(19),2,s(44)*s(19),(true->[])),arc(s(42)*s(19),0,s(45)*s(19),(true->[])),arc(s(42)*s(19),1,s(45)*s(19),(true->[])),arc(s(42)*s(19),2,s(44)*s(19),(true->[])),arc(s(49)*s(18),0,s(45)*s(19),(true->[])),arc(s(49)*s(18),1,s(52)*s(18),(true->[])),arc(s(49)*s(18),2,s(54)*s(17),(true->[])),arc(s(50)*s(17),0,s(55)*s(16),(true->[])),arc(s(50)*s(17),1,s(52)*s(18),(true->[])),arc(s(50)*s(17),2,s(54)*s(17),(true->[])),arc(s(51)*s(16),0,s(55)*s(16),(true->[])),arc(s(51)*s(16),1,s(55)*s(16),(true->[])),arc(s(51)*s(16),2,s(54)*s(17),(true->[])),arc(s(55)*s(15),0,s(55)*s(16),(true->[])),arc(s(55)*s(15),1,s(55)*s(15),(true->[])),arc(s(55)*s(15),2,s(55)*s(14),(true->[])),arc(s(43)*s(19),0,s(39)*s(19),(true->[])),arc(s(43)*s(19),1,s(46)*s(19),(true->[])),arc(s(43)*s(19),2,s(47)*s(19),(true->[])),arc(s(44)*s(19),0,s(48)*s(19),(true->[])),arc(s(44)*s(19),1,s(46)*s(19),(true->[])),arc(s(44)*s(19),2,s(47)*s(19),(true->[])),arc(s(45)*s(19),0,s(48)*s(19),(true->[])),arc(s(45)*s(19),1,s(48)*s(19),(true->[])),arc(s(45)*s(19),2,s(47)*s(19),(true->[])),arc(s(52)*s(18),0,s(48)*s(19),(true->[])),arc(s(52)*s(18),1,s(53)*s(18),(true->[])),arc(s(52)*s(18),2,s(55)*s(17),(true->[])),arc(s(54)*s(17),0,s(55)*s(16),(true->[])),arc(s(54)*s(17),1,s(53)*s(18),(true->[])),arc(s(54)*s(17),2,s(55)*s(17),(true->[])),arc(s(55)*s(16),0,s(55)*s(16),(true->[])),arc(s(55)*s(16),1,s(55)*s(16),(true->[])),arc(s(55)*s(16),2,s(55)*s(17),(true->[])),arc(s(46)*s(19),0,s(42)*s(19),(true->[])),arc(s(46)*s(19),1,s(49)*s(19),(true->[])),arc(s(46)*s(19),2,s(50)*s(19),(true->[])),arc(s(47)*s(19),0,s(51)*s(19),(true->[])),arc(s(47)*s(19),1,s(49)*s(19),(true->[])),arc(s(47)*s(19),2,s(50)*s(19),(true->[])),arc(s(48)*s(19),0,s(51)*s(19),(true->[])),arc(s(48)*s(19),1,s(51)*s(19),(true->[])),arc(s(48)*s(19),2,s(50)*s(19),(true->[])),arc(s(53)*s(18),0,s(51)*s(19),(true->[])),arc(s(53)*s(18),1,s(55)*s(18),(true->[])),arc(s(53)*s(18),2,s(55)*s(17),(true->[])),arc(s(55)*s(17),0,s(55)*s(16),(true->[])),arc(s(55)*s(17),1,s(55)*s(18),(true->[])),arc(s(55)*s(17),2,s(55)*s(17),(true->[])),arc(s(49)*s(19),0,s(45)*s(19),(true->[])),arc(s(49)*s(19),1,s(52)*s(19),(true->[])),arc(s(49)*s(19),2,s(54)*s(19),(true->[])),arc(s(50)*s(19),0,s(55)*s(19),(true->[])),arc(s(50)*s(19),1,s(52)*s(19),(true->[])),arc(s(50)*s(19),2,s(54)*s(19),(true->[])),arc(s(51)*s(19),0,s(55)*s(19),(true->[])),arc(s(51)*s(19),1,s(55)*s(19),(true->[])),arc(s(51)*s(19),2,s(54)*s(19),(true->[])),arc(s(55)*s(18),0,s(55)*s(19),(true->[])),arc(s(55)*s(18),1,s(55)*s(18),(true->[])),arc(s(55)*s(18),2,s(55)*s(17),(true->[])),arc(s(52)*s(19),0,s(48)*s(19),(true->[])),arc(s(52)*s(19),1,s(53)*s(19),(true->[])),arc(s(52)*s(19),2,s(55)*s(19),(true->[])),arc(s(54)*s(19),0,s(55)*s(19),(true->[])),arc(s(54)*s(19),1,s(53)*s(19),(true->[])),arc(s(54)*s(19),2,s(55)*s(19),(true->[])),arc(s(55)*s(19),0,s(55)*s(19),(true->[])),arc(s(55)*s(19),1,s(55)*s(19),(true->[])),arc(s(55)*s(19),2,s(55)*s(19),(true->[])),arc(s(53)*s(19),0,s(51)*s(19),(true->[])),arc(s(53)*s(19),1,s(55)*s(19),(true->[])),arc(s(53)*s(19),2,s(55)*s(19),(true->[]))],[],[],[])).


nb_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1035: Illustrating the NB_PROPER_PLAIN constraint of the Example slot
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Automaton Figures 4.1036 and 4.1037 respectively depict the automaton associated with the constraint
NB_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C ≤

>

>

=
{D ← max(D, 1)}

<

=
{D ← max(D, 1)}

>
{D ← 0}

<

{ D
←

0

R
←

R
+
m
ax
(D

, 1
)

}

Figure 4.1036: Automaton for the NB_PROPER_PLAIN constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern where
default is 0

≤ s {R← default}

> r= t

R ≤

>

>

=

<

=
>

<

{R
←

R
+
1}

Figure 4.1037: Simplified automaton for the NB_PROPER_PLAIN constraint obtained
by applying decoration Table 3.39 to the seed transducer of the PROPER_PLAIN pattern
where default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−3 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C 1

C

t
−→
C +

←−
C 1

C
1

C

Table 4.247: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.14, for the NB_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature ONE , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0 1
C

t 0 1
C

1
C

Table 4.248: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the NB_PROPER_PLAIN constraint defined as the com-
position of the PROPER_PLAIN pattern , the feature ONE , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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Specialisation

≤ s > r = t

<,=

>

>

=

<

=

>

Figure 4.1038: Automaton without registers for the NB_PROPER_PLAIN_EQ_0 con-
straint; it describes all sequences containing no occurrence of the PROPER_PLAIN pat-
tern on a sequence of variables; it is derived from the automaton that counts the num-
ber of occurrences of the PROPER_PLAIN pattern by removing the register R and the
found transition, i.e. the transition from state t to state s that increments R.
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> > > = <

Figure 4.1039: (left) Automaton without registers for the NB_PROPER_PLAIN_EQ_UP
constraint; it describes all sequences containing the maximum number of occurrences
of the PROPER_PLAIN pattern on a sequence of sv variables, i.e. max(0, b sv−1

3 c) of
the Restrictions slot (see ¬); transitions in blue correspond to a new occurrence of the
PROPER_PLAIN pattern, dashed transitions to slack, and accepting states have a light-
brown background; state s is accepting when sv mod 3 = 1, states r and s′ are
accepting when sv mod 3 = 2, states t , r′ , s′′ are accepting when sv mod 3 = 0.
(right) All corresponding solutions for sv− 1 ∈ {3, 4, 5}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1040: Automata without registers for the (A) NB_PROPER_PLAIN_IS_EVEN
and the (B) NB_PROPER_PLAIN_IS_ODD constraints; they respectively achieve an
even/odd number of occurrences of the PROPER_PLAIN pattern on a sequence of n
variables; transitions in blue correspond to a new occurrence of the PROPER_PLAIN
pattern.
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NB_PROPER_PLATEAU

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint NB_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 1)/3c)¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1045)

15

VALUE ≤ 4

Ê Ë Ì Í

Purpose

VALUE is the number of occurrences of the PROPER_PLATEAU pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.

Example (3, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.1041 provides an example where the NB_PROPER_PLATEAU

(3, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_proper_plateau,['20141203']).

ctr_origin(nb_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(nb_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_proper_plateau,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_proper_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(sv-1)/3),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_proper_plateau, []).

ctr_functional_dependency(nb_proper_plateau, 1, [2]).

ctr_typical(nb_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(nb_proper_plateau,nb_proper_plateau(3,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(nb_proper_plateau,[]).

ctr_eval(nb_proper_plateau, [checker(nb_proper_plateau_c1),
    checker(nb_proper_plateau_c),
    automaton(nb_proper_plateau_a1),
    automaton(nb_proper_plateau_a),
    automaton_with_signature(nb_proper_plateau_a1_s),
    automaton_with_signature(nb_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value).

nb_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
nb_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        nb_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
nb_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        nb_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
nb_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        nb_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
nb_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        nb_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
nb_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,1),
        nb_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

nb_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_proper_plateau_c1(VARS, Default, s, Default, Value).

nb_proper_plateau_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_proper_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_proper_plateau_c1([Xj|Xs], Default, s, R, Result).
nb_proper_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        nb_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
nb_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        nb_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
nb_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_proper_plateau_c1([Xj|Xs], Default, t, R, Result).
nb_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        nb_proper_plateau_c1([Xj|Xs], Default, s, R, Result).
nb_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_proper_plateau_c1([Xj|Xs], Default, t, R, Result).
nb_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
nb_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_proper_plateau_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(nb_proper_plateau, nb_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_proper_plateau, nb_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_proper_plateau, nb_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_proper_plateau, nb_proper_plateau_ao1, pair_signature(2,signature)).

nb_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_proper_plateau_a(Flag,Value,VARIABLES,Default).

nb_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

nb_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, max(D, 1), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_proper_plateau_a1(Flag,Value,VARIABLES,Default).

nb_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R])),
        arc(t,GT,s,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

nb_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R])),
        arc(t,GT,s,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_proper_plateau_r(VALUE,Xs,SV):-
        nb_proper_plateau_r(VALUE,Xs,SV,SV).

nb_proper_plateau_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-1)/3).

ctr_glue_matrix(nb_proper_plateau, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,1),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,1)]).

ctr_glue_matrix1(nb_proper_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,1),cell(t,s,0),cell(t,r,1),cell(t,t,1)]).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_0, kernel([source(s),sink(s),sink(r),sink(t)],[arc(s,0,r,(true->[])),arc(s,1,s,(true->[])),arc(s,2,s,(true->[])),arc(r,0,r,(true->[])),arc(r,1,t,(true->[])),arc(r,2,s,(true->[])),arc(t,0,r,(true->[])),arc(t,1,t,(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_1, kernel([source(s(1)),sink(s(4)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(4),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_2, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_3, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_4, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(13),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_5, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(16),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1),sink(r1),sink(s2)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(r,0,r1,(true->[])),arc(r,1,t,(true->[])),arc(r,2,s2,(true->[])),arc(t,0,r2,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,s,(true->[])),arc(s1,0,r1,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,s2,(true->[])),arc(r1,0,r2,(true->[])),arc(r1,1,t1,(true->[])),arc(t1,1,t2,(true->[])),arc(t1,2,s1,(true->[])),arc(s2,0,r2,(true->[])),arc(r2,1,t2,(true->[])),arc(t2,2,s2,(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,sE,(true->[])),arc(tE,0,rE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,sO,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,sO,(true->[])),arc(tO,0,rO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_is_odd, kernel([source(sE),sink(sO),sink(rO),sink(tO)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,tE,(true->[])),arc(rE,2,sE,(true->[])),arc(tE,0,rE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,sO,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,tO,(true->[])),arc(rO,2,sO,(true->[])),arc(tO,0,rO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_gt_0, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_lt_up, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_up_minus_1, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(17),(true->[])),arc(s(4),1,s(14),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(17),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(5),2,s(18),(true->[])),arc(s(6),0,s(17),(true->[])),arc(s(6),1,s(18),(true->[])),arc(s(6),2,s(18),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(11),0,s(7),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(12),0,s(7),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(18),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(12),(true->[])),arc(s(13),2,s(6),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(13),(true->[])),arc(s(14),2,s(3),(true->[])),arc(s(15),0,s(11),(true->[])),arc(s(15),1,s(10),(true->[])),arc(s(15),2,s(10),(true->[])),arc(s(16),0,s(11),(true->[])),arc(s(16),1,s(12),(true->[])),arc(s(16),2,s(10),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(13),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_gt_1, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_lt_up_minus_1, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(19),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(17),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_up_minus_2, kernel([source(s(1)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(26),(true->[])),arc(s(13),1,s(23),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(26),(true->[])),arc(s(14),1,s(23),(true->[])),arc(s(14),2,s(27),(true->[])),arc(s(15),0,s(26),(true->[])),arc(s(15),1,s(27),(true->[])),arc(s(15),2,s(27),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(16),(true->[])),arc(s(20),0,s(16),(true->[])),arc(s(20),1,s(17),(true->[])),arc(s(21),0,s(16),(true->[])),arc(s(21),1,s(17),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(21),(true->[])),arc(s(22),2,s(15),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(12),(true->[])),arc(s(24),0,s(20),(true->[])),arc(s(24),1,s(19),(true->[])),arc(s(24),2,s(19),(true->[])),arc(s(25),0,s(20),(true->[])),arc(s(25),1,s(21),(true->[])),arc(s(25),2,s(19),(true->[])),arc(s(26),0,s(25),(true->[])),arc(s(26),1,s(22),(true->[])),arc(s(26),2,s(24),(true->[])),arc(s(27),0,s(25),(true->[])),arc(s(27),1,s(24),(true->[])),arc(s(27),2,s(24),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_gt_2, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_lt_up_minus_2, kernel([source(s(1)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(18),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(28),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(28),(true->[])),arc(s(24),2,s(28),(true->[])),arc(s(25),0,s(28),(true->[])),arc(s(25),1,s(26),(true->[])),arc(s(25),2,s(21),(true->[])),arc(s(26),0,s(28),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(24),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(26),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(28),0,s(28),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(28),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_up_minus_3, kernel([source(s(1)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(35),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(18),(true->[])),arc(s(23),0,s(35),(true->[])),arc(s(23),1,s(32),(true->[])),arc(s(23),2,s(36),(true->[])),arc(s(24),0,s(35),(true->[])),arc(s(24),1,s(36),(true->[])),arc(s(24),2,s(36),(true->[])),arc(s(25),1,s(27),(true->[])),arc(s(26),1,s(27),(true->[])),arc(s(26),2,s(33),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(28),0,s(25),(true->[])),arc(s(29),0,s(25),(true->[])),arc(s(29),1,s(26),(true->[])),arc(s(30),0,s(25),(true->[])),arc(s(30),1,s(26),(true->[])),arc(s(30),2,s(36),(true->[])),arc(s(31),0,s(29),(true->[])),arc(s(31),1,s(30),(true->[])),arc(s(31),2,s(24),(true->[])),arc(s(32),0,s(34),(true->[])),arc(s(32),1,s(31),(true->[])),arc(s(32),2,s(21),(true->[])),arc(s(33),0,s(29),(true->[])),arc(s(33),1,s(28),(true->[])),arc(s(33),2,s(28),(true->[])),arc(s(34),0,s(29),(true->[])),arc(s(34),1,s(30),(true->[])),arc(s(34),2,s(28),(true->[])),arc(s(35),0,s(34),(true->[])),arc(s(35),1,s(31),(true->[])),arc(s(35),2,s(33),(true->[])),arc(s(36),0,s(34),(true->[])),arc(s(36),1,s(33),(true->[])),arc(s(36),2,s(33),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_gt_3, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_lt_up_minus_3, kernel([source(s(1)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(18),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(21),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(29),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(24),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(36),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(27),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(37),(true->[])),arc(s(33),0,s(36),(true->[])),arc(s(33),1,s(37),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(37),(true->[])),arc(s(34),1,s(35),(true->[])),arc(s(34),2,s(30),(true->[])),arc(s(35),0,s(37),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(33),(true->[])),arc(s(36),0,s(37),(true->[])),arc(s(36),1,s(35),(true->[])),arc(s(36),2,s(37),(true->[])),arc(s(37),0,s(37),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(37),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_up_minus_4, kernel([source(s(1)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(18),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(21),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(29),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(24),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(44),(true->[])),arc(s(31),1,s(41),(true->[])),arc(s(31),2,s(27),(true->[])),arc(s(32),0,s(44),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(45),(true->[])),arc(s(33),0,s(44),(true->[])),arc(s(33),1,s(45),(true->[])),arc(s(33),2,s(45),(true->[])),arc(s(34),1,s(36),(true->[])),arc(s(35),1,s(36),(true->[])),arc(s(35),2,s(42),(true->[])),arc(s(36),2,s(37),(true->[])),arc(s(37),0,s(34),(true->[])),arc(s(38),0,s(34),(true->[])),arc(s(38),1,s(35),(true->[])),arc(s(39),0,s(34),(true->[])),arc(s(39),1,s(35),(true->[])),arc(s(39),2,s(45),(true->[])),arc(s(40),0,s(38),(true->[])),arc(s(40),1,s(39),(true->[])),arc(s(40),2,s(33),(true->[])),arc(s(41),0,s(43),(true->[])),arc(s(41),1,s(40),(true->[])),arc(s(41),2,s(30),(true->[])),arc(s(42),0,s(38),(true->[])),arc(s(42),1,s(37),(true->[])),arc(s(42),2,s(37),(true->[])),arc(s(43),0,s(38),(true->[])),arc(s(43),1,s(39),(true->[])),arc(s(43),2,s(37),(true->[])),arc(s(44),0,s(43),(true->[])),arc(s(44),1,s(40),(true->[])),arc(s(44),2,s(42),(true->[])),arc(s(45),0,s(43),(true->[])),arc(s(45),1,s(42),(true->[])),arc(s(45),2,s(42),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_gt_4, kernel([source(s(1)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_lt_up_minus_4, kernel([source(s(1)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(18),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(21),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(29),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(24),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(27),(true->[])),arc(s(32),0,s(35),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(36),(true->[])),arc(s(33),0,s(35),(true->[])),arc(s(33),1,s(36),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(30),(true->[])),arc(s(35),0,s(38),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),0,s(38),(true->[])),arc(s(36),1,s(39),(true->[])),arc(s(36),2,s(39),(true->[])),arc(s(37),0,s(41),(true->[])),arc(s(37),1,s(40),(true->[])),arc(s(37),2,s(33),(true->[])),arc(s(38),0,s(41),(true->[])),arc(s(38),1,s(40),(true->[])),arc(s(38),2,s(42),(true->[])),arc(s(39),0,s(41),(true->[])),arc(s(39),1,s(42),(true->[])),arc(s(39),2,s(42),(true->[])),arc(s(40),0,s(45),(true->[])),arc(s(40),1,s(43),(true->[])),arc(s(40),2,s(36),(true->[])),arc(s(41),0,s(45),(true->[])),arc(s(41),1,s(43),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),0,s(45),(true->[])),arc(s(42),1,s(46),(true->[])),arc(s(42),2,s(46),(true->[])),arc(s(43),0,s(46),(true->[])),arc(s(43),1,s(44),(true->[])),arc(s(43),2,s(39),(true->[])),arc(s(44),0,s(46),(true->[])),arc(s(44),1,s(46),(true->[])),arc(s(44),2,s(42),(true->[])),arc(s(45),0,s(46),(true->[])),arc(s(45),1,s(44),(true->[])),arc(s(45),2,s(46),(true->[])),arc(s(46),0,s(46),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(46),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_eq_up_minus_5, kernel([source(s(1)),sink(s(46)),sink(s(47)),sink(s(48)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(18),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(21),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(29),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(24),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(27),(true->[])),arc(s(32),0,s(35),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(36),(true->[])),arc(s(33),0,s(35),(true->[])),arc(s(33),1,s(36),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(30),(true->[])),arc(s(35),0,s(38),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),0,s(38),(true->[])),arc(s(36),1,s(39),(true->[])),arc(s(36),2,s(39),(true->[])),arc(s(37),0,s(41),(true->[])),arc(s(37),1,s(40),(true->[])),arc(s(37),2,s(33),(true->[])),arc(s(38),0,s(41),(true->[])),arc(s(38),1,s(40),(true->[])),arc(s(38),2,s(42),(true->[])),arc(s(39),0,s(41),(true->[])),arc(s(39),1,s(42),(true->[])),arc(s(39),2,s(42),(true->[])),arc(s(40),0,s(53),(true->[])),arc(s(40),1,s(50),(true->[])),arc(s(40),2,s(36),(true->[])),arc(s(41),0,s(53),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(54),(true->[])),arc(s(42),0,s(53),(true->[])),arc(s(42),1,s(54),(true->[])),arc(s(42),2,s(54),(true->[])),arc(s(43),1,s(45),(true->[])),arc(s(44),1,s(45),(true->[])),arc(s(44),2,s(51),(true->[])),arc(s(45),2,s(46),(true->[])),arc(s(46),0,s(43),(true->[])),arc(s(47),0,s(43),(true->[])),arc(s(47),1,s(44),(true->[])),arc(s(48),0,s(43),(true->[])),arc(s(48),1,s(44),(true->[])),arc(s(48),2,s(54),(true->[])),arc(s(49),0,s(47),(true->[])),arc(s(49),1,s(48),(true->[])),arc(s(49),2,s(42),(true->[])),arc(s(50),0,s(52),(true->[])),arc(s(50),1,s(49),(true->[])),arc(s(50),2,s(39),(true->[])),arc(s(51),0,s(47),(true->[])),arc(s(51),1,s(46),(true->[])),arc(s(51),2,s(46),(true->[])),arc(s(52),0,s(47),(true->[])),arc(s(52),1,s(48),(true->[])),arc(s(52),2,s(46),(true->[])),arc(s(53),0,s(52),(true->[])),arc(s(53),1,s(49),(true->[])),arc(s(53),2,s(51),(true->[])),arc(s(54),0,s(52),(true->[])),arc(s(54),1,s(51),(true->[])),arc(s(54),2,s(51),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_gt_5, kernel([source(s(1)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(16),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_lt_up_minus_5, kernel([source(s(1)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(18),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(18),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(27),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(21),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(29),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(31),(true->[])),arc(s(28),2,s(24),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(31),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(33),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(34),(true->[])),arc(s(31),2,s(27),(true->[])),arc(s(32),0,s(35),(true->[])),arc(s(32),1,s(34),(true->[])),arc(s(32),2,s(36),(true->[])),arc(s(33),0,s(35),(true->[])),arc(s(33),1,s(36),(true->[])),arc(s(33),2,s(36),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(30),(true->[])),arc(s(35),0,s(38),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),0,s(38),(true->[])),arc(s(36),1,s(39),(true->[])),arc(s(36),2,s(39),(true->[])),arc(s(37),0,s(41),(true->[])),arc(s(37),1,s(40),(true->[])),arc(s(37),2,s(33),(true->[])),arc(s(38),0,s(41),(true->[])),arc(s(38),1,s(40),(true->[])),arc(s(38),2,s(42),(true->[])),arc(s(39),0,s(41),(true->[])),arc(s(39),1,s(42),(true->[])),arc(s(39),2,s(42),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(43),(true->[])),arc(s(40),2,s(36),(true->[])),arc(s(41),0,s(44),(true->[])),arc(s(41),1,s(43),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(44),(true->[])),arc(s(42),1,s(45),(true->[])),arc(s(42),2,s(45),(true->[])),arc(s(43),0,s(47),(true->[])),arc(s(43),1,s(46),(true->[])),arc(s(43),2,s(39),(true->[])),arc(s(44),0,s(47),(true->[])),arc(s(44),1,s(46),(true->[])),arc(s(44),2,s(48),(true->[])),arc(s(45),0,s(47),(true->[])),arc(s(45),1,s(48),(true->[])),arc(s(45),2,s(48),(true->[])),arc(s(46),0,s(50),(true->[])),arc(s(46),1,s(49),(true->[])),arc(s(46),2,s(42),(true->[])),arc(s(47),0,s(50),(true->[])),arc(s(47),1,s(49),(true->[])),arc(s(47),2,s(51),(true->[])),arc(s(48),0,s(50),(true->[])),arc(s(48),1,s(51),(true->[])),arc(s(48),2,s(51),(true->[])),arc(s(49),0,s(54),(true->[])),arc(s(49),1,s(52),(true->[])),arc(s(49),2,s(45),(true->[])),arc(s(50),0,s(54),(true->[])),arc(s(50),1,s(52),(true->[])),arc(s(50),2,s(55),(true->[])),arc(s(51),0,s(54),(true->[])),arc(s(51),1,s(55),(true->[])),arc(s(51),2,s(55),(true->[])),arc(s(52),0,s(55),(true->[])),arc(s(52),1,s(53),(true->[])),arc(s(52),2,s(48),(true->[])),arc(s(53),0,s(55),(true->[])),arc(s(53),1,s(55),(true->[])),arc(s(53),2,s(51),(true->[])),arc(s(54),0,s(55),(true->[])),arc(s(54),1,s(53),(true->[])),arc(s(54),2,s(55),(true->[])),arc(s(55),0,s(55),(true->[])),arc(s(55),1,s(55),(true->[])),arc(s(55),2,s(55),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4)),sink(s(9)*s(4)),sink(s(10)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(10)*s(2),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(1),(true->[])),arc(s(10)*s(1),0,s(10)*s(2),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(2),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(2),0,s(10)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(1),(true->[])),arc(s(4)*s(4),0,s(9)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(10)*s(3),0,s(10)*s(2),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(4),(true->[])),arc(s(7)*s(4),0,s(10)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(8)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(10)*s(4),0,s(10)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(4),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(7)),sink(s(8)*s(7)),sink(s(9)*s(7)),sink(s(10)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(10)*s(2),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(1),(true->[])),arc(s(10)*s(1),0,s(10)*s(2),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(2),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(2),0,s(10)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(1),(true->[])),arc(s(4)*s(6),0,s(9)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(5),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(10)*s(3),0,s(10)*s(2),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(4),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(10)*s(5),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(4),(true->[])),arc(s(10)*s(4),0,s(10)*s(5),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(4),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(5),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(7),(true->[])),arc(s(10)*s(5),0,s(10)*s(5),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(4),(true->[])),arc(s(4)*s(7),0,s(9)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(1)*s(7),(true->[])),arc(s(5)*s(7),0,s(9)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(10)*s(6),0,s(10)*s(5),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(7),(true->[])),arc(s(7)*s(7),0,s(10)*s(7),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(8)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(10)*s(7),0,s(10)*s(7),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(7),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(6)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(10)),sink(s(8)*s(10)),sink(s(9)*s(10)),sink(s(10)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(10)*s(2),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(1),(true->[])),arc(s(10)*s(1),0,s(10)*s(2),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(2),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(2),0,s(10)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(1),(true->[])),arc(s(4)*s(6),0,s(9)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(5),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(10)*s(3),0,s(10)*s(2),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(4),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(10)*s(5),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(4),(true->[])),arc(s(10)*s(4),0,s(10)*s(5),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(4),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(5),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(7),(true->[])),arc(s(10)*s(5),0,s(10)*s(5),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(4),(true->[])),arc(s(4)*s(9),0,s(9)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(8),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(10)*s(6),0,s(10)*s(5),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(7),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(10)*s(8),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(8)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(7),(true->[])),arc(s(10)*s(7),0,s(10)*s(8),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(7),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(8),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(10)*s(8),0,s(10)*s(8),(true->[])),arc(s(10)*s(8),1,s(10)*s(9),(true->[])),arc(s(10)*s(8),2,s(10)*s(7),(true->[])),arc(s(4)*s(10),0,s(9)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(1)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(10)*s(9),0,s(10)*s(8),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(10),(true->[])),arc(s(7)*s(10),0,s(10)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(8)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(10)*s(10),0,s(10)*s(10),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(10),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(13)),sink(s(8)*s(13)),sink(s(9)*s(13)),sink(s(10)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(10)*s(2),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(1),(true->[])),arc(s(10)*s(1),0,s(10)*s(2),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(2),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(2),0,s(10)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(1),(true->[])),arc(s(4)*s(6),0,s(9)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(5),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(10)*s(3),0,s(10)*s(2),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(4),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(10)*s(5),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(4),(true->[])),arc(s(10)*s(4),0,s(10)*s(5),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(4),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(5),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(7),(true->[])),arc(s(10)*s(5),0,s(10)*s(5),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(4),(true->[])),arc(s(4)*s(9),0,s(9)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(8),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(10)*s(6),0,s(10)*s(5),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(7),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(10)*s(8),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(8)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(7),(true->[])),arc(s(10)*s(7),0,s(10)*s(8),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(7),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(8),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(10)*s(8),0,s(10)*s(8),(true->[])),arc(s(10)*s(8),1,s(10)*s(9),(true->[])),arc(s(10)*s(8),2,s(10)*s(7),(true->[])),arc(s(4)*s(12),0,s(9)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(9)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(10)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(11),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(10)*s(9),0,s(10)*s(8),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(10),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(10)*s(11),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(8)*s(12),(true->[])),arc(s(9)*s(11),2,s(10)*s(10),(true->[])),arc(s(10)*s(10),0,s(10)*s(11),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(10),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(11),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(13),(true->[])),arc(s(10)*s(11),0,s(10)*s(11),(true->[])),arc(s(10)*s(11),1,s(10)*s(12),(true->[])),arc(s(10)*s(11),2,s(10)*s(10),(true->[])),arc(s(4)*s(13),0,s(9)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(13),0,s(9)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(10)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(10)*s(13),(true->[])),arc(s(10)*s(12),0,s(10)*s(11),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(10)*s(13),(true->[])),arc(s(7)*s(13),0,s(10)*s(13),(true->[])),arc(s(7)*s(13),1,s(8)*s(13),(true->[])),arc(s(7)*s(13),2,s(3)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(8)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(10)*s(13),0,s(10)*s(13),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(10)*s(13),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(16)),sink(s(8)*s(16)),sink(s(9)*s(16)),sink(s(10)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(10)*s(2),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(1),(true->[])),arc(s(10)*s(1),0,s(10)*s(2),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(2),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(2),0,s(10)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(1),(true->[])),arc(s(4)*s(6),0,s(9)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(5),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(10)*s(3),0,s(10)*s(2),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(4),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(10)*s(5),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(4),(true->[])),arc(s(10)*s(4),0,s(10)*s(5),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(4),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(5),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(7),(true->[])),arc(s(10)*s(5),0,s(10)*s(5),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(4),(true->[])),arc(s(4)*s(9),0,s(9)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(8),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(10)*s(6),0,s(10)*s(5),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(7),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(10)*s(8),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(8)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(7),(true->[])),arc(s(10)*s(7),0,s(10)*s(8),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(7),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(8),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(10)*s(8),0,s(10)*s(8),(true->[])),arc(s(10)*s(8),1,s(10)*s(9),(true->[])),arc(s(10)*s(8),2,s(10)*s(7),(true->[])),arc(s(4)*s(12),0,s(9)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(9)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(10)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(11),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(10)*s(9),0,s(10)*s(8),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(10),(true->[])),arc(s(1)*s(13),0,s(2)*s(14),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(10)*s(11),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(8)*s(12),(true->[])),arc(s(9)*s(11),2,s(10)*s(10),(true->[])),arc(s(10)*s(10),0,s(10)*s(11),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(11),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(13),(true->[])),arc(s(10)*s(11),0,s(10)*s(11),(true->[])),arc(s(10)*s(11),1,s(10)*s(12),(true->[])),arc(s(10)*s(11),2,s(10)*s(10),(true->[])),arc(s(4)*s(15),0,s(9)*s(14),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(1)*s(16),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(10)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(14),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(10)*s(13),(true->[])),arc(s(10)*s(12),0,s(10)*s(11),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(10)*s(13),(true->[])),arc(s(1)*s(16),0,s(2)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(3)*s(16),(true->[])),arc(s(7)*s(15),0,s(10)*s(14),(true->[])),arc(s(7)*s(15),1,s(8)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(9)*s(14),0,s(10)*s(14),(true->[])),arc(s(9)*s(14),1,s(8)*s(15),(true->[])),arc(s(9)*s(14),2,s(10)*s(13),(true->[])),arc(s(10)*s(13),0,s(10)*s(14),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(10)*s(13),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(3)*s(16),0,s(5)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(6)*s(16),(true->[])),arc(s(8)*s(15),0,s(10)*s(14),(true->[])),arc(s(8)*s(15),1,s(10)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(16),(true->[])),arc(s(10)*s(14),0,s(10)*s(14),(true->[])),arc(s(10)*s(14),1,s(10)*s(15),(true->[])),arc(s(10)*s(14),2,s(10)*s(13),(true->[])),arc(s(4)*s(16),0,s(9)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(1)*s(16),(true->[])),arc(s(5)*s(16),0,s(9)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(10)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(10)*s(16),(true->[])),arc(s(6)*s(16),2,s(10)*s(16),(true->[])),arc(s(10)*s(15),0,s(10)*s(14),(true->[])),arc(s(10)*s(15),1,s(10)*s(15),(true->[])),arc(s(10)*s(15),2,s(10)*s(16),(true->[])),arc(s(7)*s(16),0,s(10)*s(16),(true->[])),arc(s(7)*s(16),1,s(8)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(9)*s(16),0,s(10)*s(16),(true->[])),arc(s(9)*s(16),1,s(8)*s(16),(true->[])),arc(s(9)*s(16),2,s(10)*s(16),(true->[])),arc(s(10)*s(16),0,s(10)*s(16),(true->[])),arc(s(10)*s(16),1,s(10)*s(16),(true->[])),arc(s(10)*s(16),2,s(10)*s(16),(true->[])),arc(s(8)*s(16),0,s(10)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(6)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(19)),sink(s(8)*s(19)),sink(s(9)*s(19)),sink(s(10)*s(19))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(10)*s(2),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(8)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(1),(true->[])),arc(s(10)*s(1),0,s(10)*s(2),(true->[])),arc(s(10)*s(1),1,s(10)*s(1),(true->[])),arc(s(10)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(2),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(2),0,s(10)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(3),(true->[])),arc(s(10)*s(2),2,s(10)*s(1),(true->[])),arc(s(4)*s(6),0,s(9)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(5),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(10)*s(3),0,s(10)*s(2),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(4),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(10)*s(5),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(8)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(4),(true->[])),arc(s(10)*s(4),0,s(10)*s(5),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(4),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(5),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(7),(true->[])),arc(s(10)*s(5),0,s(10)*s(5),(true->[])),arc(s(10)*s(5),1,s(10)*s(6),(true->[])),arc(s(10)*s(5),2,s(10)*s(4),(true->[])),arc(s(4)*s(9),0,s(9)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(8),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(10)*s(6),0,s(10)*s(5),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(7),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(10)*s(8),(true->[])),arc(s(7)*s(9),1,s(8)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(8)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(7),(true->[])),arc(s(10)*s(7),0,s(10)*s(8),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(10)*s(7),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(8),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(10)*s(8),0,s(10)*s(8),(true->[])),arc(s(10)*s(8),1,s(10)*s(9),(true->[])),arc(s(10)*s(8),2,s(10)*s(7),(true->[])),arc(s(4)*s(12),0,s(9)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(9)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(10)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(11),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(10)*s(9),0,s(10)*s(8),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(10),(true->[])),arc(s(1)*s(13),0,s(2)*s(14),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(10)*s(11),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(8)*s(12),(true->[])),arc(s(9)*s(11),2,s(10)*s(10),(true->[])),arc(s(10)*s(10),0,s(10)*s(11),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(11),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(13),(true->[])),arc(s(10)*s(11),0,s(10)*s(11),(true->[])),arc(s(10)*s(11),1,s(10)*s(12),(true->[])),arc(s(10)*s(11),2,s(10)*s(10),(true->[])),arc(s(4)*s(15),0,s(9)*s(14),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(1)*s(16),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(10)*s(13),(true->[])),arc(s(6)*s(13),0,s(9)*s(14),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(10)*s(13),(true->[])),arc(s(10)*s(12),0,s(10)*s(11),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(10)*s(13),(true->[])),arc(s(1)*s(16),0,s(2)*s(17),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(3)*s(16),(true->[])),arc(s(7)*s(15),0,s(10)*s(14),(true->[])),arc(s(7)*s(15),1,s(8)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(9)*s(14),0,s(10)*s(14),(true->[])),arc(s(9)*s(14),1,s(8)*s(15),(true->[])),arc(s(9)*s(14),2,s(10)*s(13),(true->[])),arc(s(10)*s(13),0,s(10)*s(14),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(10)*s(13),(true->[])),arc(s(2)*s(17),0,s(5)*s(17),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(6)*s(16),(true->[])),arc(s(3)*s(16),0,s(5)*s(17),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(6)*s(16),(true->[])),arc(s(8)*s(15),0,s(10)*s(14),(true->[])),arc(s(8)*s(15),1,s(10)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(16),(true->[])),arc(s(10)*s(14),0,s(10)*s(14),(true->[])),arc(s(10)*s(14),1,s(10)*s(15),(true->[])),arc(s(10)*s(14),2,s(10)*s(13),(true->[])),arc(s(4)*s(18),0,s(9)*s(17),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(1)*s(19),(true->[])),arc(s(5)*s(17),0,s(9)*s(17),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(10)*s(16),(true->[])),arc(s(6)*s(16),0,s(9)*s(17),(true->[])),arc(s(6)*s(16),1,s(10)*s(16),(true->[])),arc(s(6)*s(16),2,s(10)*s(16),(true->[])),arc(s(10)*s(15),0,s(10)*s(14),(true->[])),arc(s(10)*s(15),1,s(10)*s(15),(true->[])),arc(s(10)*s(15),2,s(10)*s(16),(true->[])),arc(s(1)*s(19),0,s(2)*s(19),(true->[])),arc(s(1)*s(19),1,s(3)*s(19),(true->[])),arc(s(1)*s(19),2,s(3)*s(19),(true->[])),arc(s(7)*s(18),0,s(10)*s(17),(true->[])),arc(s(7)*s(18),1,s(8)*s(18),(true->[])),arc(s(7)*s(18),2,s(3)*s(19),(true->[])),arc(s(9)*s(17),0,s(10)*s(17),(true->[])),arc(s(9)*s(17),1,s(8)*s(18),(true->[])),arc(s(9)*s(17),2,s(10)*s(16),(true->[])),arc(s(10)*s(16),0,s(10)*s(17),(true->[])),arc(s(10)*s(16),1,s(10)*s(16),(true->[])),arc(s(10)*s(16),2,s(10)*s(16),(true->[])),arc(s(2)*s(19),0,s(5)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(6)*s(19),(true->[])),arc(s(3)*s(19),0,s(5)*s(19),(true->[])),arc(s(3)*s(19),1,s(6)*s(19),(true->[])),arc(s(3)*s(19),2,s(6)*s(19),(true->[])),arc(s(8)*s(18),0,s(10)*s(17),(true->[])),arc(s(8)*s(18),1,s(10)*s(18),(true->[])),arc(s(8)*s(18),2,s(6)*s(19),(true->[])),arc(s(10)*s(17),0,s(10)*s(17),(true->[])),arc(s(10)*s(17),1,s(10)*s(18),(true->[])),arc(s(10)*s(17),2,s(10)*s(16),(true->[])),arc(s(4)*s(19),0,s(9)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(1)*s(19),(true->[])),arc(s(5)*s(19),0,s(9)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(10)*s(19),(true->[])),arc(s(6)*s(19),0,s(9)*s(19),(true->[])),arc(s(6)*s(19),1,s(10)*s(19),(true->[])),arc(s(6)*s(19),2,s(10)*s(19),(true->[])),arc(s(10)*s(18),0,s(10)*s(17),(true->[])),arc(s(10)*s(18),1,s(10)*s(18),(true->[])),arc(s(10)*s(18),2,s(10)*s(19),(true->[])),arc(s(7)*s(19),0,s(10)*s(19),(true->[])),arc(s(7)*s(19),1,s(8)*s(19),(true->[])),arc(s(7)*s(19),2,s(3)*s(19),(true->[])),arc(s(9)*s(19),0,s(10)*s(19),(true->[])),arc(s(9)*s(19),1,s(8)*s(19),(true->[])),arc(s(9)*s(19),2,s(10)*s(19),(true->[])),arc(s(10)*s(19),0,s(10)*s(19),(true->[])),arc(s(10)*s(19),1,s(10)*s(19),(true->[])),arc(s(10)*s(19),2,s(10)*s(19),(true->[])),arc(s(8)*s(19),0,s(10)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(8)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(1),(true->[])),arc(s(15)*s(1),0,s(18)*s(2),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(19)*s(2),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(1),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(2),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(1),(true->[])),arc(s(13)*s(4),0,s(18)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(14)*s(4),0,s(18)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(19)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(4),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(16)*s(4),0,s(19)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(12)*s(4),(true->[])),arc(s(18)*s(4),0,s(19)*s(4),(true->[])),arc(s(18)*s(4),1,s(17)*s(4),(true->[])),arc(s(18)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(15)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(7)),sink(s(17)*s(7)),sink(s(18)*s(7)),sink(s(19)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(1),(true->[])),arc(s(15)*s(1),0,s(18)*s(2),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(19)*s(2),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(1),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(2),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(1),(true->[])),arc(s(4)*s(7),0,s(8)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(1)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(19)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(5),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(7)*s(7),0,s(11)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(19)*s(5),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(18)*s(5),0,s(19)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(5),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(10)*s(7),0,s(14)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(5),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(15)*s(7),(true->[])),arc(s(19)*s(5),0,s(19)*s(5),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(4),(true->[])),arc(s(13)*s(7),0,s(18)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(7),(true->[])),arc(s(14)*s(7),0,s(18)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(19)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(7),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(19)*s(7),(true->[])),arc(s(19)*s(6),0,s(19)*s(5),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(7),(true->[])),arc(s(16)*s(7),0,s(19)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(12)*s(7),(true->[])),arc(s(18)*s(7),0,s(19)*s(7),(true->[])),arc(s(18)*s(7),1,s(17)*s(7),(true->[])),arc(s(18)*s(7),2,s(19)*s(7),(true->[])),arc(s(19)*s(7),0,s(19)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(7),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(15)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(10)),sink(s(17)*s(10)),sink(s(18)*s(10)),sink(s(19)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(1),(true->[])),arc(s(15)*s(1),0,s(18)*s(2),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(19)*s(2),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(1),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(2),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(19)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(5),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(19)*s(5),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(18)*s(5),0,s(19)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(5),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(5),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(15)*s(7),(true->[])),arc(s(19)*s(5),0,s(19)*s(5),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(4),(true->[])),arc(s(4)*s(10),0,s(8)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(1)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(18)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(18)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(19)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(8),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(19)*s(7),(true->[])),arc(s(19)*s(6),0,s(19)*s(5),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(7),(true->[])),arc(s(7)*s(10),0,s(11)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(19)*s(8),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(18)*s(8),0,s(19)*s(8),(true->[])),arc(s(18)*s(8),1,s(17)*s(9),(true->[])),arc(s(18)*s(8),2,s(19)*s(7),(true->[])),arc(s(19)*s(7),0,s(19)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(7),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(8),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(15)*s(10),(true->[])),arc(s(19)*s(8),0,s(19)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(9),(true->[])),arc(s(19)*s(8),2,s(19)*s(7),(true->[])),arc(s(13)*s(10),0,s(18)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(9)*s(10),(true->[])),arc(s(14)*s(10),0,s(18)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(19)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(10),(true->[])),arc(s(15)*s(10),1,s(19)*s(10),(true->[])),arc(s(15)*s(10),2,s(19)*s(10),(true->[])),arc(s(19)*s(9),0,s(19)*s(8),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(10),(true->[])),arc(s(16)*s(10),0,s(19)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(12)*s(10),(true->[])),arc(s(18)*s(10),0,s(19)*s(10),(true->[])),arc(s(18)*s(10),1,s(17)*s(10),(true->[])),arc(s(18)*s(10),2,s(19)*s(10),(true->[])),arc(s(19)*s(10),0,s(19)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(10),(true->[])),arc(s(17)*s(10),0,s(19)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(15)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(13)),sink(s(17)*s(13)),sink(s(18)*s(13)),sink(s(19)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(1),(true->[])),arc(s(15)*s(1),0,s(18)*s(2),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(19)*s(2),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(1),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(2),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(19)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(5),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(19)*s(5),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(18)*s(5),0,s(19)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(5),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(5),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(15)*s(7),(true->[])),arc(s(19)*s(5),0,s(19)*s(5),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(4),(true->[])),arc(s(4)*s(12),0,s(8)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(18)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(18)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(19)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(8),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(19)*s(7),(true->[])),arc(s(19)*s(6),0,s(19)*s(5),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(7),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(11)*s(11),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(19)*s(8),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(18)*s(8),0,s(19)*s(8),(true->[])),arc(s(18)*s(8),1,s(17)*s(9),(true->[])),arc(s(18)*s(8),2,s(19)*s(7),(true->[])),arc(s(19)*s(7),0,s(19)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(7),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(10)*s(12),0,s(14)*s(11),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(6)*s(13),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(8),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(15)*s(10),(true->[])),arc(s(19)*s(8),0,s(19)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(9),(true->[])),arc(s(19)*s(8),2,s(19)*s(7),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(13)*s(12),0,s(18)*s(11),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(9)*s(13),(true->[])),arc(s(14)*s(11),0,s(18)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(19)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(19)*s(10),(true->[])),arc(s(15)*s(10),2,s(19)*s(10),(true->[])),arc(s(19)*s(9),0,s(19)*s(8),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(10),(true->[])),arc(s(7)*s(13),0,s(11)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(3)*s(13),(true->[])),arc(s(8)*s(13),0,s(11)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(16)*s(12),0,s(19)*s(11),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(12)*s(13),(true->[])),arc(s(18)*s(11),0,s(19)*s(11),(true->[])),arc(s(18)*s(11),1,s(17)*s(12),(true->[])),arc(s(18)*s(11),2,s(19)*s(10),(true->[])),arc(s(19)*s(10),0,s(19)*s(11),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(10),(true->[])),arc(s(10)*s(13),0,s(14)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(6)*s(13),(true->[])),arc(s(11)*s(13),0,s(14)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(12),0,s(19)*s(11),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(15)*s(13),(true->[])),arc(s(19)*s(11),0,s(19)*s(11),(true->[])),arc(s(19)*s(11),1,s(19)*s(12),(true->[])),arc(s(19)*s(11),2,s(19)*s(10),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(9)*s(13),(true->[])),arc(s(14)*s(13),0,s(18)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(19)*s(13),(true->[])),arc(s(15)*s(13),0,s(18)*s(13),(true->[])),arc(s(15)*s(13),1,s(19)*s(13),(true->[])),arc(s(15)*s(13),2,s(19)*s(13),(true->[])),arc(s(19)*s(12),0,s(19)*s(11),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(13),(true->[])),arc(s(16)*s(13),0,s(19)*s(13),(true->[])),arc(s(16)*s(13),1,s(17)*s(13),(true->[])),arc(s(16)*s(13),2,s(12)*s(13),(true->[])),arc(s(18)*s(13),0,s(19)*s(13),(true->[])),arc(s(18)*s(13),1,s(17)*s(13),(true->[])),arc(s(18)*s(13),2,s(19)*s(13),(true->[])),arc(s(19)*s(13),0,s(19)*s(13),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(17)*s(13),0,s(19)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(15)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(16)),sink(s(17)*s(16)),sink(s(18)*s(16)),sink(s(19)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(1),(true->[])),arc(s(15)*s(1),0,s(18)*s(2),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(19)*s(2),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(1),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(2),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(19)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(5),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(19)*s(5),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(18)*s(5),0,s(19)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(5),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(5),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(15)*s(7),(true->[])),arc(s(19)*s(5),0,s(19)*s(5),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(4),(true->[])),arc(s(4)*s(12),0,s(8)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(18)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(18)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(19)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(8),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(19)*s(7),(true->[])),arc(s(19)*s(6),0,s(19)*s(5),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(7),(true->[])),arc(s(1)*s(13),0,s(2)*s(14),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(11)*s(11),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(19)*s(8),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(18)*s(8),0,s(19)*s(8),(true->[])),arc(s(18)*s(8),1,s(17)*s(9),(true->[])),arc(s(18)*s(8),2,s(19)*s(7),(true->[])),arc(s(19)*s(7),0,s(19)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(7),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(10)*s(12),0,s(14)*s(11),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(6)*s(13),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(8),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(15)*s(10),(true->[])),arc(s(19)*s(8),0,s(19)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(9),(true->[])),arc(s(19)*s(8),2,s(19)*s(7),(true->[])),arc(s(4)*s(15),0,s(8)*s(14),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(1)*s(16),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(13)*s(12),0,s(18)*s(11),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(9)*s(13),(true->[])),arc(s(14)*s(11),0,s(18)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(19)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(19)*s(10),(true->[])),arc(s(15)*s(10),2,s(19)*s(10),(true->[])),arc(s(19)*s(9),0,s(19)*s(8),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(10),(true->[])),arc(s(1)*s(16),0,s(2)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(3)*s(16),(true->[])),arc(s(7)*s(15),0,s(11)*s(14),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(16)*s(12),0,s(19)*s(11),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(12)*s(13),(true->[])),arc(s(18)*s(11),0,s(19)*s(11),(true->[])),arc(s(18)*s(11),1,s(17)*s(12),(true->[])),arc(s(18)*s(11),2,s(19)*s(10),(true->[])),arc(s(19)*s(10),0,s(19)*s(11),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(10),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(3)*s(16),0,s(5)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(6)*s(16),(true->[])),arc(s(10)*s(15),0,s(14)*s(14),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(6)*s(16),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(12),0,s(19)*s(11),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(15)*s(13),(true->[])),arc(s(19)*s(11),0,s(19)*s(11),(true->[])),arc(s(19)*s(11),1,s(19)*s(12),(true->[])),arc(s(19)*s(11),2,s(19)*s(10),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(1)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(13)*s(15),0,s(18)*s(14),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(9)*s(16),(true->[])),arc(s(14)*s(14),0,s(18)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(19)*s(13),(true->[])),arc(s(15)*s(13),0,s(18)*s(14),(true->[])),arc(s(15)*s(13),1,s(19)*s(13),(true->[])),arc(s(15)*s(13),2,s(19)*s(13),(true->[])),arc(s(19)*s(12),0,s(19)*s(11),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(13),(true->[])),arc(s(7)*s(16),0,s(11)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(8)*s(16),0,s(11)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(16)*s(15),0,s(19)*s(14),(true->[])),arc(s(16)*s(15),1,s(17)*s(15),(true->[])),arc(s(16)*s(15),2,s(12)*s(16),(true->[])),arc(s(18)*s(14),0,s(19)*s(14),(true->[])),arc(s(18)*s(14),1,s(17)*s(15),(true->[])),arc(s(18)*s(14),2,s(19)*s(13),(true->[])),arc(s(19)*s(13),0,s(19)*s(14),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(6)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(17)*s(15),0,s(19)*s(14),(true->[])),arc(s(17)*s(15),1,s(19)*s(15),(true->[])),arc(s(17)*s(15),2,s(15)*s(16),(true->[])),arc(s(19)*s(14),0,s(19)*s(14),(true->[])),arc(s(19)*s(14),1,s(19)*s(15),(true->[])),arc(s(19)*s(14),2,s(19)*s(13),(true->[])),arc(s(13)*s(16),0,s(18)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(9)*s(16),(true->[])),arc(s(14)*s(16),0,s(18)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(19)*s(16),(true->[])),arc(s(15)*s(16),0,s(18)*s(16),(true->[])),arc(s(15)*s(16),1,s(19)*s(16),(true->[])),arc(s(15)*s(16),2,s(19)*s(16),(true->[])),arc(s(19)*s(15),0,s(19)*s(14),(true->[])),arc(s(19)*s(15),1,s(19)*s(15),(true->[])),arc(s(19)*s(15),2,s(19)*s(16),(true->[])),arc(s(16)*s(16),0,s(19)*s(16),(true->[])),arc(s(16)*s(16),1,s(17)*s(16),(true->[])),arc(s(16)*s(16),2,s(12)*s(16),(true->[])),arc(s(18)*s(16),0,s(19)*s(16),(true->[])),arc(s(18)*s(16),1,s(17)*s(16),(true->[])),arc(s(18)*s(16),2,s(19)*s(16),(true->[])),arc(s(19)*s(16),0,s(19)*s(16),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(19)*s(16),(true->[])),arc(s(17)*s(16),0,s(19)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(15)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(16)*s(19)),sink(s(17)*s(19)),sink(s(18)*s(19)),sink(s(19)*s(19))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(18)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(1),(true->[])),arc(s(15)*s(1),0,s(18)*s(2),(true->[])),arc(s(15)*s(1),1,s(19)*s(1),(true->[])),arc(s(15)*s(1),2,s(19)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(19)*s(2),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(17)*s(3),(true->[])),arc(s(18)*s(2),2,s(19)*s(1),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(2),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(18)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(18)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(19)*s(4),(true->[])),arc(s(15)*s(4),0,s(18)*s(5),(true->[])),arc(s(15)*s(4),1,s(19)*s(4),(true->[])),arc(s(15)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(19)*s(5),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(18)*s(5),0,s(19)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(19)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(5),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(5),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(15)*s(7),(true->[])),arc(s(19)*s(5),0,s(19)*s(5),(true->[])),arc(s(19)*s(5),1,s(19)*s(6),(true->[])),arc(s(19)*s(5),2,s(19)*s(4),(true->[])),arc(s(4)*s(12),0,s(8)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(18)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(18)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(19)*s(7),(true->[])),arc(s(15)*s(7),0,s(18)*s(8),(true->[])),arc(s(15)*s(7),1,s(19)*s(7),(true->[])),arc(s(15)*s(7),2,s(19)*s(7),(true->[])),arc(s(19)*s(6),0,s(19)*s(5),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(7),(true->[])),arc(s(1)*s(13),0,s(2)*s(14),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(11)*s(11),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(19)*s(8),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(18)*s(8),0,s(19)*s(8),(true->[])),arc(s(18)*s(8),1,s(17)*s(9),(true->[])),arc(s(18)*s(8),2,s(19)*s(7),(true->[])),arc(s(19)*s(7),0,s(19)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(7),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(10)*s(12),0,s(14)*s(11),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(6)*s(13),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(8),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(15)*s(10),(true->[])),arc(s(19)*s(8),0,s(19)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(9),(true->[])),arc(s(19)*s(8),2,s(19)*s(7),(true->[])),arc(s(4)*s(15),0,s(8)*s(14),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(1)*s(16),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(13)*s(12),0,s(18)*s(11),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(9)*s(13),(true->[])),arc(s(14)*s(11),0,s(18)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(19)*s(10),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(19)*s(10),(true->[])),arc(s(15)*s(10),2,s(19)*s(10),(true->[])),arc(s(19)*s(9),0,s(19)*s(8),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(10),(true->[])),arc(s(1)*s(16),0,s(2)*s(17),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(3)*s(16),(true->[])),arc(s(7)*s(15),0,s(11)*s(14),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(16)*s(12),0,s(19)*s(11),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(12)*s(13),(true->[])),arc(s(18)*s(11),0,s(19)*s(11),(true->[])),arc(s(18)*s(11),1,s(17)*s(12),(true->[])),arc(s(18)*s(11),2,s(19)*s(10),(true->[])),arc(s(19)*s(10),0,s(19)*s(11),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(10),(true->[])),arc(s(2)*s(17),0,s(5)*s(17),(true->[])),arc(s(2)*s(17),1,s(4)*s(18),(true->[])),arc(s(2)*s(17),2,s(6)*s(16),(true->[])),arc(s(3)*s(16),0,s(5)*s(17),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(6)*s(16),(true->[])),arc(s(10)*s(15),0,s(14)*s(14),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(6)*s(16),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(12),0,s(19)*s(11),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(15)*s(13),(true->[])),arc(s(19)*s(11),0,s(19)*s(11),(true->[])),arc(s(19)*s(11),1,s(19)*s(12),(true->[])),arc(s(19)*s(11),2,s(19)*s(10),(true->[])),arc(s(4)*s(18),0,s(8)*s(17),(true->[])),arc(s(4)*s(18),1,s(7)*s(18),(true->[])),arc(s(4)*s(18),2,s(1)*s(19),(true->[])),arc(s(5)*s(17),0,s(8)*s(17),(true->[])),arc(s(5)*s(17),1,s(7)*s(18),(true->[])),arc(s(5)*s(17),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(17),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(13)*s(15),0,s(18)*s(14),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(9)*s(16),(true->[])),arc(s(14)*s(14),0,s(18)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(19)*s(13),(true->[])),arc(s(15)*s(13),0,s(18)*s(14),(true->[])),arc(s(15)*s(13),1,s(19)*s(13),(true->[])),arc(s(15)*s(13),2,s(19)*s(13),(true->[])),arc(s(19)*s(12),0,s(19)*s(11),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(13),(true->[])),arc(s(1)*s(19),0,s(2)*s(19),(true->[])),arc(s(1)*s(19),1,s(3)*s(19),(true->[])),arc(s(1)*s(19),2,s(3)*s(19),(true->[])),arc(s(7)*s(18),0,s(11)*s(17),(true->[])),arc(s(7)*s(18),1,s(10)*s(18),(true->[])),arc(s(7)*s(18),2,s(3)*s(19),(true->[])),arc(s(8)*s(17),0,s(11)*s(17),(true->[])),arc(s(8)*s(17),1,s(10)*s(18),(true->[])),arc(s(8)*s(17),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(17),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(16)*s(15),0,s(19)*s(14),(true->[])),arc(s(16)*s(15),1,s(17)*s(15),(true->[])),arc(s(16)*s(15),2,s(12)*s(16),(true->[])),arc(s(18)*s(14),0,s(19)*s(14),(true->[])),arc(s(18)*s(14),1,s(17)*s(15),(true->[])),arc(s(18)*s(14),2,s(19)*s(13),(true->[])),arc(s(19)*s(13),0,s(19)*s(14),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(2)*s(19),0,s(5)*s(19),(true->[])),arc(s(2)*s(19),1,s(4)*s(19),(true->[])),arc(s(2)*s(19),2,s(6)*s(19),(true->[])),arc(s(3)*s(19),0,s(5)*s(19),(true->[])),arc(s(3)*s(19),1,s(6)*s(19),(true->[])),arc(s(3)*s(19),2,s(6)*s(19),(true->[])),arc(s(10)*s(18),0,s(14)*s(17),(true->[])),arc(s(10)*s(18),1,s(13)*s(18),(true->[])),arc(s(10)*s(18),2,s(6)*s(19),(true->[])),arc(s(11)*s(17),0,s(14)*s(17),(true->[])),arc(s(11)*s(17),1,s(13)*s(18),(true->[])),arc(s(11)*s(17),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(17),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(17)*s(15),0,s(19)*s(14),(true->[])),arc(s(17)*s(15),1,s(19)*s(15),(true->[])),arc(s(17)*s(15),2,s(15)*s(16),(true->[])),arc(s(19)*s(14),0,s(19)*s(14),(true->[])),arc(s(19)*s(14),1,s(19)*s(15),(true->[])),arc(s(19)*s(14),2,s(19)*s(13),(true->[])),arc(s(4)*s(19),0,s(8)*s(19),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(1)*s(19),(true->[])),arc(s(5)*s(19),0,s(8)*s(19),(true->[])),arc(s(5)*s(19),1,s(7)*s(19),(true->[])),arc(s(5)*s(19),2,s(9)*s(19),(true->[])),arc(s(6)*s(19),0,s(8)*s(19),(true->[])),arc(s(6)*s(19),1,s(9)*s(19),(true->[])),arc(s(6)*s(19),2,s(9)*s(19),(true->[])),arc(s(13)*s(18),0,s(18)*s(17),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(9)*s(19),(true->[])),arc(s(14)*s(17),0,s(18)*s(17),(true->[])),arc(s(14)*s(17),1,s(16)*s(18),(true->[])),arc(s(14)*s(17),2,s(19)*s(16),(true->[])),arc(s(15)*s(16),0,s(18)*s(17),(true->[])),arc(s(15)*s(16),1,s(19)*s(16),(true->[])),arc(s(15)*s(16),2,s(19)*s(16),(true->[])),arc(s(19)*s(15),0,s(19)*s(14),(true->[])),arc(s(19)*s(15),1,s(19)*s(15),(true->[])),arc(s(19)*s(15),2,s(19)*s(16),(true->[])),arc(s(7)*s(19),0,s(11)*s(19),(true->[])),arc(s(7)*s(19),1,s(10)*s(19),(true->[])),arc(s(7)*s(19),2,s(3)*s(19),(true->[])),arc(s(8)*s(19),0,s(11)*s(19),(true->[])),arc(s(8)*s(19),1,s(10)*s(19),(true->[])),arc(s(8)*s(19),2,s(12)*s(19),(true->[])),arc(s(9)*s(19),0,s(11)*s(19),(true->[])),arc(s(9)*s(19),1,s(12)*s(19),(true->[])),arc(s(9)*s(19),2,s(12)*s(19),(true->[])),arc(s(16)*s(18),0,s(19)*s(17),(true->[])),arc(s(16)*s(18),1,s(17)*s(18),(true->[])),arc(s(16)*s(18),2,s(12)*s(19),(true->[])),arc(s(18)*s(17),0,s(19)*s(17),(true->[])),arc(s(18)*s(17),1,s(17)*s(18),(true->[])),arc(s(18)*s(17),2,s(19)*s(16),(true->[])),arc(s(19)*s(16),0,s(19)*s(17),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(19)*s(16),(true->[])),arc(s(10)*s(19),0,s(14)*s(19),(true->[])),arc(s(10)*s(19),1,s(13)*s(19),(true->[])),arc(s(10)*s(19),2,s(6)*s(19),(true->[])),arc(s(11)*s(19),0,s(14)*s(19),(true->[])),arc(s(11)*s(19),1,s(13)*s(19),(true->[])),arc(s(11)*s(19),2,s(15)*s(19),(true->[])),arc(s(12)*s(19),0,s(14)*s(19),(true->[])),arc(s(12)*s(19),1,s(15)*s(19),(true->[])),arc(s(12)*s(19),2,s(15)*s(19),(true->[])),arc(s(17)*s(18),0,s(19)*s(17),(true->[])),arc(s(17)*s(18),1,s(19)*s(18),(true->[])),arc(s(17)*s(18),2,s(15)*s(19),(true->[])),arc(s(19)*s(17),0,s(19)*s(17),(true->[])),arc(s(19)*s(17),1,s(19)*s(18),(true->[])),arc(s(19)*s(17),2,s(19)*s(16),(true->[])),arc(s(13)*s(19),0,s(18)*s(19),(true->[])),arc(s(13)*s(19),1,s(16)*s(19),(true->[])),arc(s(13)*s(19),2,s(9)*s(19),(true->[])),arc(s(14)*s(19),0,s(18)*s(19),(true->[])),arc(s(14)*s(19),1,s(16)*s(19),(true->[])),arc(s(14)*s(19),2,s(19)*s(19),(true->[])),arc(s(15)*s(19),0,s(18)*s(19),(true->[])),arc(s(15)*s(19),1,s(19)*s(19),(true->[])),arc(s(15)*s(19),2,s(19)*s(19),(true->[])),arc(s(19)*s(18),0,s(19)*s(17),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(19)*s(19),(true->[])),arc(s(16)*s(19),0,s(19)*s(19),(true->[])),arc(s(16)*s(19),1,s(17)*s(19),(true->[])),arc(s(16)*s(19),2,s(12)*s(19),(true->[])),arc(s(18)*s(19),0,s(19)*s(19),(true->[])),arc(s(18)*s(19),1,s(17)*s(19),(true->[])),arc(s(18)*s(19),2,s(19)*s(19),(true->[])),arc(s(19)*s(19),0,s(19)*s(19),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(19)*s(19),(true->[])),arc(s(17)*s(19),0,s(19)*s(19),(true->[])),arc(s(17)*s(19),1,s(19)*s(19),(true->[])),arc(s(17)*s(19),2,s(15)*s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4)),sink(s(28)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(8)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(13)*s(4),0,s(17)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(14)*s(4),0,s(17)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(27)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(28)*s(1),(true->[])),arc(s(24)*s(1),0,s(27)*s(2),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(28)*s(1),(true->[])),arc(s(16)*s(4),0,s(20)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(12)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(28)*s(2),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(2),0,s(28)*s(2),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(1),(true->[])),arc(s(28)*s(1),0,s(28)*s(2),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(1),(true->[])),arc(s(19)*s(4),0,s(23)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(4),0,s(23)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(26)*s(3),0,s(28)*s(2),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(24)*s(4),(true->[])),arc(s(28)*s(2),0,s(28)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(1),(true->[])),arc(s(22)*s(4),0,s(27)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(18)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(28)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(28)*s(4),(true->[])),arc(s(28)*s(3),0,s(28)*s(2),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(4),(true->[])),arc(s(25)*s(4),0,s(28)*s(4),(true->[])),arc(s(25)*s(4),1,s(26)*s(4),(true->[])),arc(s(25)*s(4),2,s(21)*s(4),(true->[])),arc(s(27)*s(4),0,s(28)*s(4),(true->[])),arc(s(27)*s(4),1,s(26)*s(4),(true->[])),arc(s(27)*s(4),2,s(28)*s(4),(true->[])),arc(s(28)*s(4),0,s(28)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(4),(true->[])),arc(s(26)*s(4),0,s(28)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(24)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(7)),sink(s(26)*s(7)),sink(s(27)*s(7)),sink(s(28)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(7),0,s(8)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(1)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(27)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(28)*s(1),(true->[])),arc(s(24)*s(1),0,s(27)*s(2),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(28)*s(1),(true->[])),arc(s(7)*s(7),0,s(11)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(28)*s(2),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(2),0,s(28)*s(2),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(1),(true->[])),arc(s(28)*s(1),0,s(28)*s(2),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(1),(true->[])),arc(s(10)*s(7),0,s(14)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(26)*s(3),0,s(28)*s(2),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(24)*s(4),(true->[])),arc(s(28)*s(2),0,s(28)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(1),(true->[])),arc(s(13)*s(7),0,s(17)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(7),(true->[])),arc(s(14)*s(7),0,s(17)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(27)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(27)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(28)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(5),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(28)*s(4),(true->[])),arc(s(28)*s(3),0,s(28)*s(2),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(4),(true->[])),arc(s(16)*s(7),0,s(20)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(12)*s(7),(true->[])),arc(s(17)*s(7),0,s(20)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(28)*s(5),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(27)*s(5),0,s(28)*s(5),(true->[])),arc(s(27)*s(5),1,s(26)*s(6),(true->[])),arc(s(27)*s(5),2,s(28)*s(4),(true->[])),arc(s(28)*s(4),0,s(28)*s(5),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(4),(true->[])),arc(s(19)*s(7),0,s(23)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(7),0,s(23)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(26)*s(6),0,s(28)*s(5),(true->[])),arc(s(26)*s(6),1,s(28)*s(6),(true->[])),arc(s(26)*s(6),2,s(24)*s(7),(true->[])),arc(s(28)*s(5),0,s(28)*s(5),(true->[])),arc(s(28)*s(5),1,s(28)*s(6),(true->[])),arc(s(28)*s(5),2,s(28)*s(4),(true->[])),arc(s(22)*s(7),0,s(27)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(18)*s(7),(true->[])),arc(s(23)*s(7),0,s(27)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(28)*s(7),(true->[])),arc(s(24)*s(7),0,s(27)*s(7),(true->[])),arc(s(24)*s(7),1,s(28)*s(7),(true->[])),arc(s(24)*s(7),2,s(28)*s(7),(true->[])),arc(s(28)*s(6),0,s(28)*s(5),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(7),(true->[])),arc(s(25)*s(7),0,s(28)*s(7),(true->[])),arc(s(25)*s(7),1,s(26)*s(7),(true->[])),arc(s(25)*s(7),2,s(21)*s(7),(true->[])),arc(s(27)*s(7),0,s(28)*s(7),(true->[])),arc(s(27)*s(7),1,s(26)*s(7),(true->[])),arc(s(27)*s(7),2,s(28)*s(7),(true->[])),arc(s(28)*s(7),0,s(28)*s(7),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(7),(true->[])),arc(s(26)*s(7),0,s(28)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(24)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(10)),sink(s(26)*s(10)),sink(s(27)*s(10)),sink(s(28)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(27)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(28)*s(1),(true->[])),arc(s(24)*s(1),0,s(27)*s(2),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(28)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(28)*s(2),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(2),0,s(28)*s(2),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(1),(true->[])),arc(s(28)*s(1),0,s(28)*s(2),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(1),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(26)*s(3),0,s(28)*s(2),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(24)*s(4),(true->[])),arc(s(28)*s(2),0,s(28)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(1),(true->[])),arc(s(4)*s(10),0,s(8)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(1)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(17)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(27)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(27)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(28)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(5),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(28)*s(4),(true->[])),arc(s(28)*s(3),0,s(28)*s(2),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(4),(true->[])),arc(s(7)*s(10),0,s(11)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(20)*s(8),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(28)*s(5),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(27)*s(5),0,s(28)*s(5),(true->[])),arc(s(27)*s(5),1,s(26)*s(6),(true->[])),arc(s(27)*s(5),2,s(28)*s(4),(true->[])),arc(s(28)*s(4),0,s(28)*s(5),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(4),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(19)*s(9),0,s(23)*s(8),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(26)*s(6),0,s(28)*s(5),(true->[])),arc(s(26)*s(6),1,s(28)*s(6),(true->[])),arc(s(26)*s(6),2,s(24)*s(7),(true->[])),arc(s(28)*s(5),0,s(28)*s(5),(true->[])),arc(s(28)*s(5),1,s(28)*s(6),(true->[])),arc(s(28)*s(5),2,s(28)*s(4),(true->[])),arc(s(13)*s(10),0,s(17)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(9)*s(10),(true->[])),arc(s(14)*s(10),0,s(17)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(22)*s(9),0,s(27)*s(8),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(18)*s(10),(true->[])),arc(s(23)*s(8),0,s(27)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(28)*s(7),(true->[])),arc(s(24)*s(7),0,s(27)*s(8),(true->[])),arc(s(24)*s(7),1,s(28)*s(7),(true->[])),arc(s(24)*s(7),2,s(28)*s(7),(true->[])),arc(s(28)*s(6),0,s(28)*s(5),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(7),(true->[])),arc(s(16)*s(10),0,s(20)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(12)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(28)*s(8),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(21)*s(10),(true->[])),arc(s(27)*s(8),0,s(28)*s(8),(true->[])),arc(s(27)*s(8),1,s(26)*s(9),(true->[])),arc(s(27)*s(8),2,s(28)*s(7),(true->[])),arc(s(28)*s(7),0,s(28)*s(8),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(7),(true->[])),arc(s(19)*s(10),0,s(23)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(10),(true->[])),arc(s(20)*s(10),0,s(23)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(26)*s(9),0,s(28)*s(8),(true->[])),arc(s(26)*s(9),1,s(28)*s(9),(true->[])),arc(s(26)*s(9),2,s(24)*s(10),(true->[])),arc(s(28)*s(8),0,s(28)*s(8),(true->[])),arc(s(28)*s(8),1,s(28)*s(9),(true->[])),arc(s(28)*s(8),2,s(28)*s(7),(true->[])),arc(s(22)*s(10),0,s(27)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(18)*s(10),(true->[])),arc(s(23)*s(10),0,s(27)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(28)*s(10),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(28)*s(10),(true->[])),arc(s(24)*s(10),2,s(28)*s(10),(true->[])),arc(s(28)*s(9),0,s(28)*s(8),(true->[])),arc(s(28)*s(9),1,s(28)*s(9),(true->[])),arc(s(28)*s(9),2,s(28)*s(10),(true->[])),arc(s(25)*s(10),0,s(28)*s(10),(true->[])),arc(s(25)*s(10),1,s(26)*s(10),(true->[])),arc(s(25)*s(10),2,s(21)*s(10),(true->[])),arc(s(27)*s(10),0,s(28)*s(10),(true->[])),arc(s(27)*s(10),1,s(26)*s(10),(true->[])),arc(s(27)*s(10),2,s(28)*s(10),(true->[])),arc(s(28)*s(10),0,s(28)*s(10),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(28)*s(10),(true->[])),arc(s(26)*s(10),0,s(28)*s(10),(true->[])),arc(s(26)*s(10),1,s(28)*s(10),(true->[])),arc(s(26)*s(10),2,s(24)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(25)*s(16)),sink(s(26)*s(16)),sink(s(27)*s(16)),sink(s(28)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(27)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(28)*s(1),(true->[])),arc(s(24)*s(1),0,s(27)*s(2),(true->[])),arc(s(24)*s(1),1,s(28)*s(1),(true->[])),arc(s(24)*s(1),2,s(28)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(28)*s(2),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(2),0,s(28)*s(2),(true->[])),arc(s(27)*s(2),1,s(26)*s(3),(true->[])),arc(s(27)*s(2),2,s(28)*s(1),(true->[])),arc(s(28)*s(1),0,s(28)*s(2),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(28)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(26)*s(3),0,s(28)*s(2),(true->[])),arc(s(26)*s(3),1,s(28)*s(3),(true->[])),arc(s(26)*s(3),2,s(24)*s(4),(true->[])),arc(s(28)*s(2),0,s(28)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(3),(true->[])),arc(s(28)*s(2),2,s(28)*s(1),(true->[])),arc(s(4)*s(12),0,s(8)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(17)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(27)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(27)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(28)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(5),(true->[])),arc(s(24)*s(4),1,s(28)*s(4),(true->[])),arc(s(24)*s(4),2,s(28)*s(4),(true->[])),arc(s(28)*s(3),0,s(28)*s(2),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(4),(true->[])),arc(s(1)*s(13),0,s(2)*s(14),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(11)*s(11),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(20)*s(8),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(28)*s(5),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(27)*s(5),0,s(28)*s(5),(true->[])),arc(s(27)*s(5),1,s(26)*s(6),(true->[])),arc(s(27)*s(5),2,s(28)*s(4),(true->[])),arc(s(28)*s(4),0,s(28)*s(5),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(4),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(10)*s(12),0,s(14)*s(11),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(6)*s(13),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(19)*s(9),0,s(23)*s(8),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(26)*s(6),0,s(28)*s(5),(true->[])),arc(s(26)*s(6),1,s(28)*s(6),(true->[])),arc(s(26)*s(6),2,s(24)*s(7),(true->[])),arc(s(28)*s(5),0,s(28)*s(5),(true->[])),arc(s(28)*s(5),1,s(28)*s(6),(true->[])),arc(s(28)*s(5),2,s(28)*s(4),(true->[])),arc(s(4)*s(15),0,s(8)*s(14),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(1)*s(16),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(13)*s(12),0,s(17)*s(11),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(9)*s(13),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(22)*s(9),0,s(27)*s(8),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(18)*s(10),(true->[])),arc(s(23)*s(8),0,s(27)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(28)*s(7),(true->[])),arc(s(24)*s(7),0,s(27)*s(8),(true->[])),arc(s(24)*s(7),1,s(28)*s(7),(true->[])),arc(s(24)*s(7),2,s(28)*s(7),(true->[])),arc(s(28)*s(6),0,s(28)*s(5),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(7),(true->[])),arc(s(1)*s(16),0,s(2)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(3)*s(16),(true->[])),arc(s(7)*s(15),0,s(11)*s(14),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(16)*s(12),0,s(20)*s(11),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(12)*s(13),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(28)*s(8),(true->[])),arc(s(25)*s(9),1,s(26)*s(9),(true->[])),arc(s(25)*s(9),2,s(21)*s(10),(true->[])),arc(s(27)*s(8),0,s(28)*s(8),(true->[])),arc(s(27)*s(8),1,s(26)*s(9),(true->[])),arc(s(27)*s(8),2,s(28)*s(7),(true->[])),arc(s(28)*s(7),0,s(28)*s(8),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(7),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(3)*s(16),0,s(5)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(6)*s(16),(true->[])),arc(s(10)*s(15),0,s(14)*s(14),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(6)*s(16),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(19)*s(12),0,s(23)*s(11),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(15)*s(13),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(26)*s(9),0,s(28)*s(8),(true->[])),arc(s(26)*s(9),1,s(28)*s(9),(true->[])),arc(s(26)*s(9),2,s(24)*s(10),(true->[])),arc(s(28)*s(8),0,s(28)*s(8),(true->[])),arc(s(28)*s(8),1,s(28)*s(9),(true->[])),arc(s(28)*s(8),2,s(28)*s(7),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(1)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(13)*s(15),0,s(17)*s(14),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(9)*s(16),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(22)*s(12),0,s(27)*s(11),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(18)*s(13),(true->[])),arc(s(23)*s(11),0,s(27)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(28)*s(10),(true->[])),arc(s(24)*s(10),0,s(27)*s(11),(true->[])),arc(s(24)*s(10),1,s(28)*s(10),(true->[])),arc(s(24)*s(10),2,s(28)*s(10),(true->[])),arc(s(28)*s(9),0,s(28)*s(8),(true->[])),arc(s(28)*s(9),1,s(28)*s(9),(true->[])),arc(s(28)*s(9),2,s(28)*s(10),(true->[])),arc(s(7)*s(16),0,s(11)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(8)*s(16),0,s(11)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(16)*s(15),0,s(20)*s(14),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(12)*s(16),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(25)*s(12),0,s(28)*s(11),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(21)*s(13),(true->[])),arc(s(27)*s(11),0,s(28)*s(11),(true->[])),arc(s(27)*s(11),1,s(26)*s(12),(true->[])),arc(s(27)*s(11),2,s(28)*s(10),(true->[])),arc(s(28)*s(10),0,s(28)*s(11),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(28)*s(10),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(6)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(19)*s(15),0,s(23)*s(14),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(15)*s(16),(true->[])),arc(s(20)*s(14),0,s(23)*s(14),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(14),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(26)*s(12),0,s(28)*s(11),(true->[])),arc(s(26)*s(12),1,s(28)*s(12),(true->[])),arc(s(26)*s(12),2,s(24)*s(13),(true->[])),arc(s(28)*s(11),0,s(28)*s(11),(true->[])),arc(s(28)*s(11),1,s(28)*s(12),(true->[])),arc(s(28)*s(11),2,s(28)*s(10),(true->[])),arc(s(13)*s(16),0,s(17)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(9)*s(16),(true->[])),arc(s(14)*s(16),0,s(17)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(22)*s(15),0,s(27)*s(14),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(18)*s(16),(true->[])),arc(s(23)*s(14),0,s(27)*s(14),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(28)*s(13),(true->[])),arc(s(24)*s(13),0,s(27)*s(14),(true->[])),arc(s(24)*s(13),1,s(28)*s(13),(true->[])),arc(s(24)*s(13),2,s(28)*s(13),(true->[])),arc(s(28)*s(12),0,s(28)*s(11),(true->[])),arc(s(28)*s(12),1,s(28)*s(12),(true->[])),arc(s(28)*s(12),2,s(28)*s(13),(true->[])),arc(s(16)*s(16),0,s(20)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(12)*s(16),(true->[])),arc(s(17)*s(16),0,s(20)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(21)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(21)*s(16),(true->[])),arc(s(25)*s(15),0,s(28)*s(14),(true->[])),arc(s(25)*s(15),1,s(26)*s(15),(true->[])),arc(s(25)*s(15),2,s(21)*s(16),(true->[])),arc(s(27)*s(14),0,s(28)*s(14),(true->[])),arc(s(27)*s(14),1,s(26)*s(15),(true->[])),arc(s(27)*s(14),2,s(28)*s(13),(true->[])),arc(s(28)*s(13),0,s(28)*s(14),(true->[])),arc(s(28)*s(13),1,s(28)*s(13),(true->[])),arc(s(28)*s(13),2,s(28)*s(13),(true->[])),arc(s(19)*s(16),0,s(23)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(16),0,s(23)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(23)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(24)*s(16),(true->[])),arc(s(26)*s(15),0,s(28)*s(14),(true->[])),arc(s(26)*s(15),1,s(28)*s(15),(true->[])),arc(s(26)*s(15),2,s(24)*s(16),(true->[])),arc(s(28)*s(14),0,s(28)*s(14),(true->[])),arc(s(28)*s(14),1,s(28)*s(15),(true->[])),arc(s(28)*s(14),2,s(28)*s(13),(true->[])),arc(s(22)*s(16),0,s(27)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(18)*s(16),(true->[])),arc(s(23)*s(16),0,s(27)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(28)*s(16),(true->[])),arc(s(24)*s(16),0,s(27)*s(16),(true->[])),arc(s(24)*s(16),1,s(28)*s(16),(true->[])),arc(s(24)*s(16),2,s(28)*s(16),(true->[])),arc(s(28)*s(15),0,s(28)*s(14),(true->[])),arc(s(28)*s(15),1,s(28)*s(15),(true->[])),arc(s(28)*s(15),2,s(28)*s(16),(true->[])),arc(s(25)*s(16),0,s(28)*s(16),(true->[])),arc(s(25)*s(16),1,s(26)*s(16),(true->[])),arc(s(25)*s(16),2,s(21)*s(16),(true->[])),arc(s(27)*s(16),0,s(28)*s(16),(true->[])),arc(s(27)*s(16),1,s(26)*s(16),(true->[])),arc(s(27)*s(16),2,s(28)*s(16),(true->[])),arc(s(28)*s(16),0,s(28)*s(16),(true->[])),arc(s(28)*s(16),1,s(28)*s(16),(true->[])),arc(s(28)*s(16),2,s(28)*s(16),(true->[])),arc(s(26)*s(16),0,s(28)*s(16),(true->[])),arc(s(26)*s(16),1,s(28)*s(16),(true->[])),arc(s(26)*s(16),2,s(24)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(34)*s(4)),sink(s(35)*s(4)),sink(s(36)*s(4)),sink(s(37)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(8)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(13)*s(4),0,s(17)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(14)*s(4),0,s(17)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(16)*s(4),0,s(20)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(12)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(19)*s(4),0,s(23)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(4),0,s(23)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(18)*s(4),(true->[])),arc(s(23)*s(4),0,s(26)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(36)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(36)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(37)*s(1),(true->[])),arc(s(33)*s(1),0,s(36)*s(2),(true->[])),arc(s(33)*s(1),1,s(37)*s(1),(true->[])),arc(s(33)*s(1),2,s(37)*s(1),(true->[])),arc(s(25)*s(4),0,s(29)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(21)*s(4),(true->[])),arc(s(26)*s(4),0,s(29)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(37)*s(2),(true->[])),arc(s(34)*s(3),1,s(35)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(36)*s(2),0,s(37)*s(2),(true->[])),arc(s(36)*s(2),1,s(35)*s(3),(true->[])),arc(s(36)*s(2),2,s(37)*s(1),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(1),(true->[])),arc(s(28)*s(4),0,s(32)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(24)*s(4),(true->[])),arc(s(29)*s(4),0,s(32)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(35)*s(3),0,s(37)*s(2),(true->[])),arc(s(35)*s(3),1,s(37)*s(3),(true->[])),arc(s(35)*s(3),2,s(33)*s(4),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(3),(true->[])),arc(s(37)*s(2),2,s(37)*s(1),(true->[])),arc(s(31)*s(4),0,s(36)*s(4),(true->[])),arc(s(31)*s(4),1,s(34)*s(4),(true->[])),arc(s(31)*s(4),2,s(27)*s(4),(true->[])),arc(s(32)*s(4),0,s(36)*s(4),(true->[])),arc(s(32)*s(4),1,s(34)*s(4),(true->[])),arc(s(32)*s(4),2,s(37)*s(4),(true->[])),arc(s(33)*s(4),0,s(36)*s(4),(true->[])),arc(s(33)*s(4),1,s(37)*s(4),(true->[])),arc(s(33)*s(4),2,s(37)*s(4),(true->[])),arc(s(37)*s(3),0,s(37)*s(2),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(4),(true->[])),arc(s(34)*s(4),0,s(37)*s(4),(true->[])),arc(s(34)*s(4),1,s(35)*s(4),(true->[])),arc(s(34)*s(4),2,s(30)*s(4),(true->[])),arc(s(36)*s(4),0,s(37)*s(4),(true->[])),arc(s(36)*s(4),1,s(35)*s(4),(true->[])),arc(s(36)*s(4),2,s(37)*s(4),(true->[])),arc(s(37)*s(4),0,s(37)*s(4),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(4),(true->[])),arc(s(35)*s(4),0,s(37)*s(4),(true->[])),arc(s(35)*s(4),1,s(37)*s(4),(true->[])),arc(s(35)*s(4),2,s(33)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(34)*s(7)),sink(s(35)*s(7)),sink(s(36)*s(7)),sink(s(37)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(7),0,s(8)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(1)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(7)*s(7),0,s(11)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(10)*s(7),0,s(14)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(13)*s(7),0,s(17)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(7),(true->[])),arc(s(14)*s(7),0,s(17)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(26)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(36)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(36)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(37)*s(1),(true->[])),arc(s(33)*s(1),0,s(36)*s(2),(true->[])),arc(s(33)*s(1),1,s(37)*s(1),(true->[])),arc(s(33)*s(1),2,s(37)*s(1),(true->[])),arc(s(16)*s(7),0,s(20)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(12)*s(7),(true->[])),arc(s(17)*s(7),0,s(20)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(29)*s(5),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(37)*s(2),(true->[])),arc(s(34)*s(3),1,s(35)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(36)*s(2),0,s(37)*s(2),(true->[])),arc(s(36)*s(2),1,s(35)*s(3),(true->[])),arc(s(36)*s(2),2,s(37)*s(1),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(1),(true->[])),arc(s(19)*s(7),0,s(23)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(7),0,s(23)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(28)*s(6),0,s(32)*s(5),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(35)*s(3),0,s(37)*s(2),(true->[])),arc(s(35)*s(3),1,s(37)*s(3),(true->[])),arc(s(35)*s(3),2,s(33)*s(4),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(3),(true->[])),arc(s(37)*s(2),2,s(37)*s(1),(true->[])),arc(s(22)*s(7),0,s(26)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(18)*s(7),(true->[])),arc(s(23)*s(7),0,s(26)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(31)*s(6),0,s(36)*s(5),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(27)*s(7),(true->[])),arc(s(32)*s(5),0,s(36)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(37)*s(4),(true->[])),arc(s(33)*s(4),0,s(36)*s(5),(true->[])),arc(s(33)*s(4),1,s(37)*s(4),(true->[])),arc(s(33)*s(4),2,s(37)*s(4),(true->[])),arc(s(37)*s(3),0,s(37)*s(2),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(4),(true->[])),arc(s(25)*s(7),0,s(29)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(21)*s(7),(true->[])),arc(s(26)*s(7),0,s(29)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(34)*s(6),0,s(37)*s(5),(true->[])),arc(s(34)*s(6),1,s(35)*s(6),(true->[])),arc(s(34)*s(6),2,s(30)*s(7),(true->[])),arc(s(36)*s(5),0,s(37)*s(5),(true->[])),arc(s(36)*s(5),1,s(35)*s(6),(true->[])),arc(s(36)*s(5),2,s(37)*s(4),(true->[])),arc(s(37)*s(4),0,s(37)*s(5),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(4),(true->[])),arc(s(28)*s(7),0,s(32)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(24)*s(7),(true->[])),arc(s(29)*s(7),0,s(32)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(35)*s(6),0,s(37)*s(5),(true->[])),arc(s(35)*s(6),1,s(37)*s(6),(true->[])),arc(s(35)*s(6),2,s(33)*s(7),(true->[])),arc(s(37)*s(5),0,s(37)*s(5),(true->[])),arc(s(37)*s(5),1,s(37)*s(6),(true->[])),arc(s(37)*s(5),2,s(37)*s(4),(true->[])),arc(s(31)*s(7),0,s(36)*s(7),(true->[])),arc(s(31)*s(7),1,s(34)*s(7),(true->[])),arc(s(31)*s(7),2,s(27)*s(7),(true->[])),arc(s(32)*s(7),0,s(36)*s(7),(true->[])),arc(s(32)*s(7),1,s(34)*s(7),(true->[])),arc(s(32)*s(7),2,s(37)*s(7),(true->[])),arc(s(33)*s(7),0,s(36)*s(7),(true->[])),arc(s(33)*s(7),1,s(37)*s(7),(true->[])),arc(s(33)*s(7),2,s(37)*s(7),(true->[])),arc(s(37)*s(6),0,s(37)*s(5),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(7),(true->[])),arc(s(34)*s(7),0,s(37)*s(7),(true->[])),arc(s(34)*s(7),1,s(35)*s(7),(true->[])),arc(s(34)*s(7),2,s(30)*s(7),(true->[])),arc(s(36)*s(7),0,s(37)*s(7),(true->[])),arc(s(36)*s(7),1,s(35)*s(7),(true->[])),arc(s(36)*s(7),2,s(37)*s(7),(true->[])),arc(s(37)*s(7),0,s(37)*s(7),(true->[])),arc(s(37)*s(7),1,s(37)*s(7),(true->[])),arc(s(37)*s(7),2,s(37)*s(7),(true->[])),arc(s(35)*s(7),0,s(37)*s(7),(true->[])),arc(s(35)*s(7),1,s(37)*s(7),(true->[])),arc(s(35)*s(7),2,s(33)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(34)*s(10)),sink(s(35)*s(10)),sink(s(36)*s(10)),sink(s(37)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(4)*s(10),0,s(8)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(1)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(17)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(26)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(36)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(36)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(37)*s(1),(true->[])),arc(s(33)*s(1),0,s(36)*s(2),(true->[])),arc(s(33)*s(1),1,s(37)*s(1),(true->[])),arc(s(33)*s(1),2,s(37)*s(1),(true->[])),arc(s(7)*s(10),0,s(11)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(20)*s(8),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(29)*s(5),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(37)*s(2),(true->[])),arc(s(34)*s(3),1,s(35)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(36)*s(2),0,s(37)*s(2),(true->[])),arc(s(36)*s(2),1,s(35)*s(3),(true->[])),arc(s(36)*s(2),2,s(37)*s(1),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(19)*s(9),0,s(23)*s(8),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(28)*s(6),0,s(32)*s(5),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(35)*s(3),0,s(37)*s(2),(true->[])),arc(s(35)*s(3),1,s(37)*s(3),(true->[])),arc(s(35)*s(3),2,s(33)*s(4),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(3),(true->[])),arc(s(37)*s(2),2,s(37)*s(1),(true->[])),arc(s(13)*s(10),0,s(17)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(9)*s(10),(true->[])),arc(s(14)*s(10),0,s(17)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(22)*s(9),0,s(26)*s(8),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(18)*s(10),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(31)*s(6),0,s(36)*s(5),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(27)*s(7),(true->[])),arc(s(32)*s(5),0,s(36)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(37)*s(4),(true->[])),arc(s(33)*s(4),0,s(36)*s(5),(true->[])),arc(s(33)*s(4),1,s(37)*s(4),(true->[])),arc(s(33)*s(4),2,s(37)*s(4),(true->[])),arc(s(37)*s(3),0,s(37)*s(2),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(4),(true->[])),arc(s(16)*s(10),0,s(20)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(12)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(29)*s(8),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(21)*s(10),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(34)*s(6),0,s(37)*s(5),(true->[])),arc(s(34)*s(6),1,s(35)*s(6),(true->[])),arc(s(34)*s(6),2,s(30)*s(7),(true->[])),arc(s(36)*s(5),0,s(37)*s(5),(true->[])),arc(s(36)*s(5),1,s(35)*s(6),(true->[])),arc(s(36)*s(5),2,s(37)*s(4),(true->[])),arc(s(37)*s(4),0,s(37)*s(5),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(4),(true->[])),arc(s(19)*s(10),0,s(23)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(10),(true->[])),arc(s(20)*s(10),0,s(23)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(28)*s(9),0,s(32)*s(8),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(24)*s(10),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(35)*s(6),0,s(37)*s(5),(true->[])),arc(s(35)*s(6),1,s(37)*s(6),(true->[])),arc(s(35)*s(6),2,s(33)*s(7),(true->[])),arc(s(37)*s(5),0,s(37)*s(5),(true->[])),arc(s(37)*s(5),1,s(37)*s(6),(true->[])),arc(s(37)*s(5),2,s(37)*s(4),(true->[])),arc(s(22)*s(10),0,s(26)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(18)*s(10),(true->[])),arc(s(23)*s(10),0,s(26)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(31)*s(9),0,s(36)*s(8),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(27)*s(10),(true->[])),arc(s(32)*s(8),0,s(36)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(37)*s(7),(true->[])),arc(s(33)*s(7),0,s(36)*s(8),(true->[])),arc(s(33)*s(7),1,s(37)*s(7),(true->[])),arc(s(33)*s(7),2,s(37)*s(7),(true->[])),arc(s(37)*s(6),0,s(37)*s(5),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(7),(true->[])),arc(s(25)*s(10),0,s(29)*s(10),(true->[])),arc(s(25)*s(10),1,s(28)*s(10),(true->[])),arc(s(25)*s(10),2,s(21)*s(10),(true->[])),arc(s(26)*s(10),0,s(29)*s(10),(true->[])),arc(s(26)*s(10),1,s(28)*s(10),(true->[])),arc(s(26)*s(10),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(34)*s(9),0,s(37)*s(8),(true->[])),arc(s(34)*s(9),1,s(35)*s(9),(true->[])),arc(s(34)*s(9),2,s(30)*s(10),(true->[])),arc(s(36)*s(8),0,s(37)*s(8),(true->[])),arc(s(36)*s(8),1,s(35)*s(9),(true->[])),arc(s(36)*s(8),2,s(37)*s(7),(true->[])),arc(s(37)*s(7),0,s(37)*s(8),(true->[])),arc(s(37)*s(7),1,s(37)*s(7),(true->[])),arc(s(37)*s(7),2,s(37)*s(7),(true->[])),arc(s(28)*s(10),0,s(32)*s(10),(true->[])),arc(s(28)*s(10),1,s(31)*s(10),(true->[])),arc(s(28)*s(10),2,s(24)*s(10),(true->[])),arc(s(29)*s(10),0,s(32)*s(10),(true->[])),arc(s(29)*s(10),1,s(31)*s(10),(true->[])),arc(s(29)*s(10),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(35)*s(9),0,s(37)*s(8),(true->[])),arc(s(35)*s(9),1,s(37)*s(9),(true->[])),arc(s(35)*s(9),2,s(33)*s(10),(true->[])),arc(s(37)*s(8),0,s(37)*s(8),(true->[])),arc(s(37)*s(8),1,s(37)*s(9),(true->[])),arc(s(37)*s(8),2,s(37)*s(7),(true->[])),arc(s(31)*s(10),0,s(36)*s(10),(true->[])),arc(s(31)*s(10),1,s(34)*s(10),(true->[])),arc(s(31)*s(10),2,s(27)*s(10),(true->[])),arc(s(32)*s(10),0,s(36)*s(10),(true->[])),arc(s(32)*s(10),1,s(34)*s(10),(true->[])),arc(s(32)*s(10),2,s(37)*s(10),(true->[])),arc(s(33)*s(10),0,s(36)*s(10),(true->[])),arc(s(33)*s(10),1,s(37)*s(10),(true->[])),arc(s(33)*s(10),2,s(37)*s(10),(true->[])),arc(s(37)*s(9),0,s(37)*s(8),(true->[])),arc(s(37)*s(9),1,s(37)*s(9),(true->[])),arc(s(37)*s(9),2,s(37)*s(10),(true->[])),arc(s(34)*s(10),0,s(37)*s(10),(true->[])),arc(s(34)*s(10),1,s(35)*s(10),(true->[])),arc(s(34)*s(10),2,s(30)*s(10),(true->[])),arc(s(36)*s(10),0,s(37)*s(10),(true->[])),arc(s(36)*s(10),1,s(35)*s(10),(true->[])),arc(s(36)*s(10),2,s(37)*s(10),(true->[])),arc(s(37)*s(10),0,s(37)*s(10),(true->[])),arc(s(37)*s(10),1,s(37)*s(10),(true->[])),arc(s(37)*s(10),2,s(37)*s(10),(true->[])),arc(s(35)*s(10),0,s(37)*s(10),(true->[])),arc(s(35)*s(10),1,s(37)*s(10),(true->[])),arc(s(35)*s(10),2,s(33)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(34)*s(16)),sink(s(35)*s(16)),sink(s(36)*s(16)),sink(s(37)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(4)*s(12),0,s(8)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(17)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(26)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(36)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(36)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(37)*s(1),(true->[])),arc(s(33)*s(1),0,s(36)*s(2),(true->[])),arc(s(33)*s(1),1,s(37)*s(1),(true->[])),arc(s(33)*s(1),2,s(37)*s(1),(true->[])),arc(s(1)*s(13),0,s(2)*s(14),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(11)*s(11),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(20)*s(8),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(29)*s(5),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(37)*s(2),(true->[])),arc(s(34)*s(3),1,s(35)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(36)*s(2),0,s(37)*s(2),(true->[])),arc(s(36)*s(2),1,s(35)*s(3),(true->[])),arc(s(36)*s(2),2,s(37)*s(1),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(10)*s(12),0,s(14)*s(11),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(6)*s(13),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(19)*s(9),0,s(23)*s(8),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(28)*s(6),0,s(32)*s(5),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(35)*s(3),0,s(37)*s(2),(true->[])),arc(s(35)*s(3),1,s(37)*s(3),(true->[])),arc(s(35)*s(3),2,s(33)*s(4),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(3),(true->[])),arc(s(37)*s(2),2,s(37)*s(1),(true->[])),arc(s(4)*s(15),0,s(8)*s(14),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(1)*s(16),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(13)*s(12),0,s(17)*s(11),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(9)*s(13),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(22)*s(9),0,s(26)*s(8),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(18)*s(10),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(31)*s(6),0,s(36)*s(5),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(27)*s(7),(true->[])),arc(s(32)*s(5),0,s(36)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(37)*s(4),(true->[])),arc(s(33)*s(4),0,s(36)*s(5),(true->[])),arc(s(33)*s(4),1,s(37)*s(4),(true->[])),arc(s(33)*s(4),2,s(37)*s(4),(true->[])),arc(s(37)*s(3),0,s(37)*s(2),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(4),(true->[])),arc(s(1)*s(16),0,s(2)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(3)*s(16),(true->[])),arc(s(7)*s(15),0,s(11)*s(14),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(16)*s(12),0,s(20)*s(11),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(12)*s(13),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(29)*s(8),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(21)*s(10),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(34)*s(6),0,s(37)*s(5),(true->[])),arc(s(34)*s(6),1,s(35)*s(6),(true->[])),arc(s(34)*s(6),2,s(30)*s(7),(true->[])),arc(s(36)*s(5),0,s(37)*s(5),(true->[])),arc(s(36)*s(5),1,s(35)*s(6),(true->[])),arc(s(36)*s(5),2,s(37)*s(4),(true->[])),arc(s(37)*s(4),0,s(37)*s(5),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(4),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(3)*s(16),0,s(5)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(6)*s(16),(true->[])),arc(s(10)*s(15),0,s(14)*s(14),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(6)*s(16),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(19)*s(12),0,s(23)*s(11),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(15)*s(13),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(28)*s(9),0,s(32)*s(8),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(24)*s(10),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(35)*s(6),0,s(37)*s(5),(true->[])),arc(s(35)*s(6),1,s(37)*s(6),(true->[])),arc(s(35)*s(6),2,s(33)*s(7),(true->[])),arc(s(37)*s(5),0,s(37)*s(5),(true->[])),arc(s(37)*s(5),1,s(37)*s(6),(true->[])),arc(s(37)*s(5),2,s(37)*s(4),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(1)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(13)*s(15),0,s(17)*s(14),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(9)*s(16),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(22)*s(12),0,s(26)*s(11),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(18)*s(13),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(31)*s(9),0,s(36)*s(8),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(27)*s(10),(true->[])),arc(s(32)*s(8),0,s(36)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(37)*s(7),(true->[])),arc(s(33)*s(7),0,s(36)*s(8),(true->[])),arc(s(33)*s(7),1,s(37)*s(7),(true->[])),arc(s(33)*s(7),2,s(37)*s(7),(true->[])),arc(s(37)*s(6),0,s(37)*s(5),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(7),(true->[])),arc(s(7)*s(16),0,s(11)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(8)*s(16),0,s(11)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(16)*s(15),0,s(20)*s(14),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(12)*s(16),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(25)*s(12),0,s(29)*s(11),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(21)*s(13),(true->[])),arc(s(26)*s(11),0,s(29)*s(11),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(11),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(34)*s(9),0,s(37)*s(8),(true->[])),arc(s(34)*s(9),1,s(35)*s(9),(true->[])),arc(s(34)*s(9),2,s(30)*s(10),(true->[])),arc(s(36)*s(8),0,s(37)*s(8),(true->[])),arc(s(36)*s(8),1,s(35)*s(9),(true->[])),arc(s(36)*s(8),2,s(37)*s(7),(true->[])),arc(s(37)*s(7),0,s(37)*s(8),(true->[])),arc(s(37)*s(7),1,s(37)*s(7),(true->[])),arc(s(37)*s(7),2,s(37)*s(7),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(6)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(19)*s(15),0,s(23)*s(14),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(15)*s(16),(true->[])),arc(s(20)*s(14),0,s(23)*s(14),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(14),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(28)*s(12),0,s(32)*s(11),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(24)*s(13),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(11),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(35)*s(9),0,s(37)*s(8),(true->[])),arc(s(35)*s(9),1,s(37)*s(9),(true->[])),arc(s(35)*s(9),2,s(33)*s(10),(true->[])),arc(s(37)*s(8),0,s(37)*s(8),(true->[])),arc(s(37)*s(8),1,s(37)*s(9),(true->[])),arc(s(37)*s(8),2,s(37)*s(7),(true->[])),arc(s(13)*s(16),0,s(17)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(9)*s(16),(true->[])),arc(s(14)*s(16),0,s(17)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(22)*s(15),0,s(26)*s(14),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(18)*s(16),(true->[])),arc(s(23)*s(14),0,s(26)*s(14),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(27)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(14),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(13),(true->[])),arc(s(31)*s(12),0,s(36)*s(11),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(27)*s(13),(true->[])),arc(s(32)*s(11),0,s(36)*s(11),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(37)*s(10),(true->[])),arc(s(33)*s(10),0,s(36)*s(11),(true->[])),arc(s(33)*s(10),1,s(37)*s(10),(true->[])),arc(s(33)*s(10),2,s(37)*s(10),(true->[])),arc(s(37)*s(9),0,s(37)*s(8),(true->[])),arc(s(37)*s(9),1,s(37)*s(9),(true->[])),arc(s(37)*s(9),2,s(37)*s(10),(true->[])),arc(s(16)*s(16),0,s(20)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(12)*s(16),(true->[])),arc(s(17)*s(16),0,s(20)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(21)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(21)*s(16),(true->[])),arc(s(25)*s(15),0,s(29)*s(14),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(21)*s(16),(true->[])),arc(s(26)*s(14),0,s(29)*s(14),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(30)*s(13),(true->[])),arc(s(27)*s(13),0,s(29)*s(14),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(30)*s(13),(true->[])),arc(s(34)*s(12),0,s(37)*s(11),(true->[])),arc(s(34)*s(12),1,s(35)*s(12),(true->[])),arc(s(34)*s(12),2,s(30)*s(13),(true->[])),arc(s(36)*s(11),0,s(37)*s(11),(true->[])),arc(s(36)*s(11),1,s(35)*s(12),(true->[])),arc(s(36)*s(11),2,s(37)*s(10),(true->[])),arc(s(37)*s(10),0,s(37)*s(11),(true->[])),arc(s(37)*s(10),1,s(37)*s(10),(true->[])),arc(s(37)*s(10),2,s(37)*s(10),(true->[])),arc(s(19)*s(16),0,s(23)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(16),0,s(23)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(23)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(24)*s(16),(true->[])),arc(s(28)*s(15),0,s(32)*s(14),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(24)*s(16),(true->[])),arc(s(29)*s(14),0,s(32)*s(14),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(33)*s(13),(true->[])),arc(s(30)*s(13),0,s(32)*s(14),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(33)*s(13),(true->[])),arc(s(35)*s(12),0,s(37)*s(11),(true->[])),arc(s(35)*s(12),1,s(37)*s(12),(true->[])),arc(s(35)*s(12),2,s(33)*s(13),(true->[])),arc(s(37)*s(11),0,s(37)*s(11),(true->[])),arc(s(37)*s(11),1,s(37)*s(12),(true->[])),arc(s(37)*s(11),2,s(37)*s(10),(true->[])),arc(s(22)*s(16),0,s(26)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(18)*s(16),(true->[])),arc(s(23)*s(16),0,s(26)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(16),(true->[])),arc(s(24)*s(16),0,s(26)*s(16),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(16),(true->[])),arc(s(31)*s(15),0,s(36)*s(14),(true->[])),arc(s(31)*s(15),1,s(34)*s(15),(true->[])),arc(s(31)*s(15),2,s(27)*s(16),(true->[])),arc(s(32)*s(14),0,s(36)*s(14),(true->[])),arc(s(32)*s(14),1,s(34)*s(15),(true->[])),arc(s(32)*s(14),2,s(37)*s(13),(true->[])),arc(s(33)*s(13),0,s(36)*s(14),(true->[])),arc(s(33)*s(13),1,s(37)*s(13),(true->[])),arc(s(33)*s(13),2,s(37)*s(13),(true->[])),arc(s(37)*s(12),0,s(37)*s(11),(true->[])),arc(s(37)*s(12),1,s(37)*s(12),(true->[])),arc(s(37)*s(12),2,s(37)*s(13),(true->[])),arc(s(25)*s(16),0,s(29)*s(16),(true->[])),arc(s(25)*s(16),1,s(28)*s(16),(true->[])),arc(s(25)*s(16),2,s(21)*s(16),(true->[])),arc(s(26)*s(16),0,s(29)*s(16),(true->[])),arc(s(26)*s(16),1,s(28)*s(16),(true->[])),arc(s(26)*s(16),2,s(30)*s(16),(true->[])),arc(s(27)*s(16),0,s(29)*s(16),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(30)*s(16),(true->[])),arc(s(34)*s(15),0,s(37)*s(14),(true->[])),arc(s(34)*s(15),1,s(35)*s(15),(true->[])),arc(s(34)*s(15),2,s(30)*s(16),(true->[])),arc(s(36)*s(14),0,s(37)*s(14),(true->[])),arc(s(36)*s(14),1,s(35)*s(15),(true->[])),arc(s(36)*s(14),2,s(37)*s(13),(true->[])),arc(s(37)*s(13),0,s(37)*s(14),(true->[])),arc(s(37)*s(13),1,s(37)*s(13),(true->[])),arc(s(37)*s(13),2,s(37)*s(13),(true->[])),arc(s(28)*s(16),0,s(32)*s(16),(true->[])),arc(s(28)*s(16),1,s(31)*s(16),(true->[])),arc(s(28)*s(16),2,s(24)*s(16),(true->[])),arc(s(29)*s(16),0,s(32)*s(16),(true->[])),arc(s(29)*s(16),1,s(31)*s(16),(true->[])),arc(s(29)*s(16),2,s(33)*s(16),(true->[])),arc(s(30)*s(16),0,s(32)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(33)*s(16),(true->[])),arc(s(35)*s(15),0,s(37)*s(14),(true->[])),arc(s(35)*s(15),1,s(37)*s(15),(true->[])),arc(s(35)*s(15),2,s(33)*s(16),(true->[])),arc(s(37)*s(14),0,s(37)*s(14),(true->[])),arc(s(37)*s(14),1,s(37)*s(15),(true->[])),arc(s(37)*s(14),2,s(37)*s(13),(true->[])),arc(s(31)*s(16),0,s(36)*s(16),(true->[])),arc(s(31)*s(16),1,s(34)*s(16),(true->[])),arc(s(31)*s(16),2,s(27)*s(16),(true->[])),arc(s(32)*s(16),0,s(36)*s(16),(true->[])),arc(s(32)*s(16),1,s(34)*s(16),(true->[])),arc(s(32)*s(16),2,s(37)*s(16),(true->[])),arc(s(33)*s(16),0,s(36)*s(16),(true->[])),arc(s(33)*s(16),1,s(37)*s(16),(true->[])),arc(s(33)*s(16),2,s(37)*s(16),(true->[])),arc(s(37)*s(15),0,s(37)*s(14),(true->[])),arc(s(37)*s(15),1,s(37)*s(15),(true->[])),arc(s(37)*s(15),2,s(37)*s(16),(true->[])),arc(s(34)*s(16),0,s(37)*s(16),(true->[])),arc(s(34)*s(16),1,s(35)*s(16),(true->[])),arc(s(34)*s(16),2,s(30)*s(16),(true->[])),arc(s(36)*s(16),0,s(37)*s(16),(true->[])),arc(s(36)*s(16),1,s(35)*s(16),(true->[])),arc(s(36)*s(16),2,s(37)*s(16),(true->[])),arc(s(37)*s(16),0,s(37)*s(16),(true->[])),arc(s(37)*s(16),1,s(37)*s(16),(true->[])),arc(s(37)*s(16),2,s(37)*s(16),(true->[])),arc(s(35)*s(16),0,s(37)*s(16),(true->[])),arc(s(35)*s(16),1,s(37)*s(16),(true->[])),arc(s(35)*s(16),2,s(33)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(43)*s(4)),sink(s(44)*s(4)),sink(s(45)*s(4)),sink(s(46)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(8)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(13)*s(4),0,s(17)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(14)*s(4),0,s(17)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(16)*s(4),0,s(20)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(12)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(19)*s(4),0,s(23)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(4),0,s(23)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(18)*s(4),(true->[])),arc(s(23)*s(4),0,s(26)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(25)*s(4),0,s(29)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(21)*s(4),(true->[])),arc(s(26)*s(4),0,s(29)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(38)*s(2),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(39)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(39)*s(1),(true->[])),arc(s(28)*s(4),0,s(32)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(24)*s(4),(true->[])),arc(s(29)*s(4),0,s(32)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(37)*s(3),0,s(41)*s(2),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(33)*s(4),(true->[])),arc(s(38)*s(2),0,s(41)*s(2),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(42)*s(1),(true->[])),arc(s(39)*s(1),0,s(41)*s(2),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(42)*s(1),(true->[])),arc(s(31)*s(4),0,s(35)*s(4),(true->[])),arc(s(31)*s(4),1,s(34)*s(4),(true->[])),arc(s(31)*s(4),2,s(27)*s(4),(true->[])),arc(s(32)*s(4),0,s(35)*s(4),(true->[])),arc(s(32)*s(4),1,s(34)*s(4),(true->[])),arc(s(32)*s(4),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(40)*s(3),0,s(45)*s(2),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(36)*s(4),(true->[])),arc(s(41)*s(2),0,s(45)*s(2),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(46)*s(1),(true->[])),arc(s(42)*s(1),0,s(45)*s(2),(true->[])),arc(s(42)*s(1),1,s(46)*s(1),(true->[])),arc(s(42)*s(1),2,s(46)*s(1),(true->[])),arc(s(34)*s(4),0,s(38)*s(4),(true->[])),arc(s(34)*s(4),1,s(37)*s(4),(true->[])),arc(s(34)*s(4),2,s(30)*s(4),(true->[])),arc(s(35)*s(4),0,s(38)*s(4),(true->[])),arc(s(35)*s(4),1,s(37)*s(4),(true->[])),arc(s(35)*s(4),2,s(39)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(39)*s(4),(true->[])),arc(s(43)*s(3),0,s(46)*s(2),(true->[])),arc(s(43)*s(3),1,s(44)*s(3),(true->[])),arc(s(43)*s(3),2,s(39)*s(4),(true->[])),arc(s(45)*s(2),0,s(46)*s(2),(true->[])),arc(s(45)*s(2),1,s(44)*s(3),(true->[])),arc(s(45)*s(2),2,s(46)*s(1),(true->[])),arc(s(46)*s(1),0,s(46)*s(2),(true->[])),arc(s(46)*s(1),1,s(46)*s(1),(true->[])),arc(s(46)*s(1),2,s(46)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(4),(true->[])),arc(s(37)*s(4),1,s(40)*s(4),(true->[])),arc(s(37)*s(4),2,s(33)*s(4),(true->[])),arc(s(38)*s(4),0,s(41)*s(4),(true->[])),arc(s(38)*s(4),1,s(40)*s(4),(true->[])),arc(s(38)*s(4),2,s(42)*s(4),(true->[])),arc(s(39)*s(4),0,s(41)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(42)*s(4),(true->[])),arc(s(44)*s(3),0,s(46)*s(2),(true->[])),arc(s(44)*s(3),1,s(46)*s(3),(true->[])),arc(s(44)*s(3),2,s(42)*s(4),(true->[])),arc(s(46)*s(2),0,s(46)*s(2),(true->[])),arc(s(46)*s(2),1,s(46)*s(3),(true->[])),arc(s(46)*s(2),2,s(46)*s(1),(true->[])),arc(s(40)*s(4),0,s(45)*s(4),(true->[])),arc(s(40)*s(4),1,s(43)*s(4),(true->[])),arc(s(40)*s(4),2,s(36)*s(4),(true->[])),arc(s(41)*s(4),0,s(45)*s(4),(true->[])),arc(s(41)*s(4),1,s(43)*s(4),(true->[])),arc(s(41)*s(4),2,s(46)*s(4),(true->[])),arc(s(42)*s(4),0,s(45)*s(4),(true->[])),arc(s(42)*s(4),1,s(46)*s(4),(true->[])),arc(s(42)*s(4),2,s(46)*s(4),(true->[])),arc(s(46)*s(3),0,s(46)*s(2),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(46)*s(4),(true->[])),arc(s(43)*s(4),0,s(46)*s(4),(true->[])),arc(s(43)*s(4),1,s(44)*s(4),(true->[])),arc(s(43)*s(4),2,s(39)*s(4),(true->[])),arc(s(45)*s(4),0,s(46)*s(4),(true->[])),arc(s(45)*s(4),1,s(44)*s(4),(true->[])),arc(s(45)*s(4),2,s(46)*s(4),(true->[])),arc(s(46)*s(4),0,s(46)*s(4),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(46)*s(4),(true->[])),arc(s(44)*s(4),0,s(46)*s(4),(true->[])),arc(s(44)*s(4),1,s(46)*s(4),(true->[])),arc(s(44)*s(4),2,s(42)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(43)*s(7)),sink(s(44)*s(7)),sink(s(45)*s(7)),sink(s(46)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(7),0,s(5)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(7),0,s(8)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(1)*s(7),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(7)*s(7),0,s(11)*s(7),(true->[])),arc(s(7)*s(7),1,s(10)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(8)*s(7),0,s(11)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(10)*s(7),0,s(14)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(7),0,s(14)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(13)*s(7),0,s(17)*s(7),(true->[])),arc(s(13)*s(7),1,s(16)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(7),(true->[])),arc(s(14)*s(7),0,s(17)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(26)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(16)*s(7),0,s(20)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(12)*s(7),(true->[])),arc(s(17)*s(7),0,s(20)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(29)*s(5),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(38)*s(2),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(39)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(39)*s(1),(true->[])),arc(s(19)*s(7),0,s(23)*s(7),(true->[])),arc(s(19)*s(7),1,s(22)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(7),0,s(23)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(28)*s(6),0,s(32)*s(5),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(37)*s(3),0,s(41)*s(2),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(33)*s(4),(true->[])),arc(s(38)*s(2),0,s(41)*s(2),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(42)*s(1),(true->[])),arc(s(39)*s(1),0,s(41)*s(2),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(42)*s(1),(true->[])),arc(s(22)*s(7),0,s(26)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(18)*s(7),(true->[])),arc(s(23)*s(7),0,s(26)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(31)*s(6),0,s(35)*s(5),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(27)*s(7),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(40)*s(3),0,s(45)*s(2),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(36)*s(4),(true->[])),arc(s(41)*s(2),0,s(45)*s(2),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(46)*s(1),(true->[])),arc(s(42)*s(1),0,s(45)*s(2),(true->[])),arc(s(42)*s(1),1,s(46)*s(1),(true->[])),arc(s(42)*s(1),2,s(46)*s(1),(true->[])),arc(s(25)*s(7),0,s(29)*s(7),(true->[])),arc(s(25)*s(7),1,s(28)*s(7),(true->[])),arc(s(25)*s(7),2,s(21)*s(7),(true->[])),arc(s(26)*s(7),0,s(29)*s(7),(true->[])),arc(s(26)*s(7),1,s(28)*s(7),(true->[])),arc(s(26)*s(7),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(7),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(34)*s(6),0,s(38)*s(5),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(30)*s(7),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(39)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(39)*s(4),(true->[])),arc(s(43)*s(3),0,s(46)*s(2),(true->[])),arc(s(43)*s(3),1,s(44)*s(3),(true->[])),arc(s(43)*s(3),2,s(39)*s(4),(true->[])),arc(s(45)*s(2),0,s(46)*s(2),(true->[])),arc(s(45)*s(2),1,s(44)*s(3),(true->[])),arc(s(45)*s(2),2,s(46)*s(1),(true->[])),arc(s(46)*s(1),0,s(46)*s(2),(true->[])),arc(s(46)*s(1),1,s(46)*s(1),(true->[])),arc(s(46)*s(1),2,s(46)*s(1),(true->[])),arc(s(28)*s(7),0,s(32)*s(7),(true->[])),arc(s(28)*s(7),1,s(31)*s(7),(true->[])),arc(s(28)*s(7),2,s(24)*s(7),(true->[])),arc(s(29)*s(7),0,s(32)*s(7),(true->[])),arc(s(29)*s(7),1,s(31)*s(7),(true->[])),arc(s(29)*s(7),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(7),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(37)*s(6),0,s(41)*s(5),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(33)*s(7),(true->[])),arc(s(38)*s(5),0,s(41)*s(5),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(42)*s(4),(true->[])),arc(s(39)*s(4),0,s(41)*s(5),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(42)*s(4),(true->[])),arc(s(44)*s(3),0,s(46)*s(2),(true->[])),arc(s(44)*s(3),1,s(46)*s(3),(true->[])),arc(s(44)*s(3),2,s(42)*s(4),(true->[])),arc(s(46)*s(2),0,s(46)*s(2),(true->[])),arc(s(46)*s(2),1,s(46)*s(3),(true->[])),arc(s(46)*s(2),2,s(46)*s(1),(true->[])),arc(s(31)*s(7),0,s(35)*s(7),(true->[])),arc(s(31)*s(7),1,s(34)*s(7),(true->[])),arc(s(31)*s(7),2,s(27)*s(7),(true->[])),arc(s(32)*s(7),0,s(35)*s(7),(true->[])),arc(s(32)*s(7),1,s(34)*s(7),(true->[])),arc(s(32)*s(7),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(7),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(40)*s(6),0,s(45)*s(5),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(36)*s(7),(true->[])),arc(s(41)*s(5),0,s(45)*s(5),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(46)*s(4),(true->[])),arc(s(42)*s(4),0,s(45)*s(5),(true->[])),arc(s(42)*s(4),1,s(46)*s(4),(true->[])),arc(s(42)*s(4),2,s(46)*s(4),(true->[])),arc(s(46)*s(3),0,s(46)*s(2),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(46)*s(4),(true->[])),arc(s(34)*s(7),0,s(38)*s(7),(true->[])),arc(s(34)*s(7),1,s(37)*s(7),(true->[])),arc(s(34)*s(7),2,s(30)*s(7),(true->[])),arc(s(35)*s(7),0,s(38)*s(7),(true->[])),arc(s(35)*s(7),1,s(37)*s(7),(true->[])),arc(s(35)*s(7),2,s(39)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(7),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(39)*s(7),(true->[])),arc(s(43)*s(6),0,s(46)*s(5),(true->[])),arc(s(43)*s(6),1,s(44)*s(6),(true->[])),arc(s(43)*s(6),2,s(39)*s(7),(true->[])),arc(s(45)*s(5),0,s(46)*s(5),(true->[])),arc(s(45)*s(5),1,s(44)*s(6),(true->[])),arc(s(45)*s(5),2,s(46)*s(4),(true->[])),arc(s(46)*s(4),0,s(46)*s(5),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(46)*s(4),(true->[])),arc(s(37)*s(7),0,s(41)*s(7),(true->[])),arc(s(37)*s(7),1,s(40)*s(7),(true->[])),arc(s(37)*s(7),2,s(33)*s(7),(true->[])),arc(s(38)*s(7),0,s(41)*s(7),(true->[])),arc(s(38)*s(7),1,s(40)*s(7),(true->[])),arc(s(38)*s(7),2,s(42)*s(7),(true->[])),arc(s(39)*s(7),0,s(41)*s(7),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(42)*s(7),(true->[])),arc(s(44)*s(6),0,s(46)*s(5),(true->[])),arc(s(44)*s(6),1,s(46)*s(6),(true->[])),arc(s(44)*s(6),2,s(42)*s(7),(true->[])),arc(s(46)*s(5),0,s(46)*s(5),(true->[])),arc(s(46)*s(5),1,s(46)*s(6),(true->[])),arc(s(46)*s(5),2,s(46)*s(4),(true->[])),arc(s(40)*s(7),0,s(45)*s(7),(true->[])),arc(s(40)*s(7),1,s(43)*s(7),(true->[])),arc(s(40)*s(7),2,s(36)*s(7),(true->[])),arc(s(41)*s(7),0,s(45)*s(7),(true->[])),arc(s(41)*s(7),1,s(43)*s(7),(true->[])),arc(s(41)*s(7),2,s(46)*s(7),(true->[])),arc(s(42)*s(7),0,s(45)*s(7),(true->[])),arc(s(42)*s(7),1,s(46)*s(7),(true->[])),arc(s(42)*s(7),2,s(46)*s(7),(true->[])),arc(s(46)*s(6),0,s(46)*s(5),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(46)*s(7),(true->[])),arc(s(43)*s(7),0,s(46)*s(7),(true->[])),arc(s(43)*s(7),1,s(44)*s(7),(true->[])),arc(s(43)*s(7),2,s(39)*s(7),(true->[])),arc(s(45)*s(7),0,s(46)*s(7),(true->[])),arc(s(45)*s(7),1,s(44)*s(7),(true->[])),arc(s(45)*s(7),2,s(46)*s(7),(true->[])),arc(s(46)*s(7),0,s(46)*s(7),(true->[])),arc(s(46)*s(7),1,s(46)*s(7),(true->[])),arc(s(46)*s(7),2,s(46)*s(7),(true->[])),arc(s(44)*s(7),0,s(46)*s(7),(true->[])),arc(s(44)*s(7),1,s(46)*s(7),(true->[])),arc(s(44)*s(7),2,s(42)*s(7),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(43)*s(13)),sink(s(44)*s(13)),sink(s(45)*s(13)),sink(s(46)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(4)*s(12),0,s(8)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(17)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(26)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(11)*s(11),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(20)*s(8),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(29)*s(5),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(38)*s(2),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(39)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(39)*s(1),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(10)*s(12),0,s(14)*s(11),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(6)*s(13),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(19)*s(9),0,s(23)*s(8),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(28)*s(6),0,s(32)*s(5),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(37)*s(3),0,s(41)*s(2),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(33)*s(4),(true->[])),arc(s(38)*s(2),0,s(41)*s(2),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(42)*s(1),(true->[])),arc(s(39)*s(1),0,s(41)*s(2),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(42)*s(1),(true->[])),arc(s(4)*s(13),0,s(8)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(13)*s(12),0,s(17)*s(11),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(9)*s(13),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(22)*s(9),0,s(26)*s(8),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(18)*s(10),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(31)*s(6),0,s(35)*s(5),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(27)*s(7),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(40)*s(3),0,s(45)*s(2),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(36)*s(4),(true->[])),arc(s(41)*s(2),0,s(45)*s(2),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(46)*s(1),(true->[])),arc(s(42)*s(1),0,s(45)*s(2),(true->[])),arc(s(42)*s(1),1,s(46)*s(1),(true->[])),arc(s(42)*s(1),2,s(46)*s(1),(true->[])),arc(s(7)*s(13),0,s(11)*s(13),(true->[])),arc(s(7)*s(13),1,s(10)*s(13),(true->[])),arc(s(7)*s(13),2,s(3)*s(13),(true->[])),arc(s(8)*s(13),0,s(11)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(16)*s(12),0,s(20)*s(11),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(12)*s(13),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(29)*s(8),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(21)*s(10),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(34)*s(6),0,s(38)*s(5),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(30)*s(7),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(39)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(39)*s(4),(true->[])),arc(s(43)*s(3),0,s(46)*s(2),(true->[])),arc(s(43)*s(3),1,s(44)*s(3),(true->[])),arc(s(43)*s(3),2,s(39)*s(4),(true->[])),arc(s(45)*s(2),0,s(46)*s(2),(true->[])),arc(s(45)*s(2),1,s(44)*s(3),(true->[])),arc(s(45)*s(2),2,s(46)*s(1),(true->[])),arc(s(46)*s(1),0,s(46)*s(2),(true->[])),arc(s(46)*s(1),1,s(46)*s(1),(true->[])),arc(s(46)*s(1),2,s(46)*s(1),(true->[])),arc(s(10)*s(13),0,s(14)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(6)*s(13),(true->[])),arc(s(11)*s(13),0,s(14)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(19)*s(12),0,s(23)*s(11),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(15)*s(13),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(28)*s(9),0,s(32)*s(8),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(24)*s(10),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(37)*s(6),0,s(41)*s(5),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(33)*s(7),(true->[])),arc(s(38)*s(5),0,s(41)*s(5),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(42)*s(4),(true->[])),arc(s(39)*s(4),0,s(41)*s(5),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(42)*s(4),(true->[])),arc(s(44)*s(3),0,s(46)*s(2),(true->[])),arc(s(44)*s(3),1,s(46)*s(3),(true->[])),arc(s(44)*s(3),2,s(42)*s(4),(true->[])),arc(s(46)*s(2),0,s(46)*s(2),(true->[])),arc(s(46)*s(2),1,s(46)*s(3),(true->[])),arc(s(46)*s(2),2,s(46)*s(1),(true->[])),arc(s(13)*s(13),0,s(17)*s(13),(true->[])),arc(s(13)*s(13),1,s(16)*s(13),(true->[])),arc(s(13)*s(13),2,s(9)*s(13),(true->[])),arc(s(14)*s(13),0,s(17)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(22)*s(12),0,s(26)*s(11),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(18)*s(13),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(31)*s(9),0,s(35)*s(8),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(27)*s(10),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(8),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(40)*s(6),0,s(45)*s(5),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(36)*s(7),(true->[])),arc(s(41)*s(5),0,s(45)*s(5),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(46)*s(4),(true->[])),arc(s(42)*s(4),0,s(45)*s(5),(true->[])),arc(s(42)*s(4),1,s(46)*s(4),(true->[])),arc(s(42)*s(4),2,s(46)*s(4),(true->[])),arc(s(46)*s(3),0,s(46)*s(2),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(46)*s(4),(true->[])),arc(s(16)*s(13),0,s(20)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(12)*s(13),(true->[])),arc(s(17)*s(13),0,s(20)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(25)*s(12),0,s(29)*s(11),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(21)*s(13),(true->[])),arc(s(26)*s(11),0,s(29)*s(11),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(11),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(34)*s(9),0,s(38)*s(8),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(30)*s(10),(true->[])),arc(s(35)*s(8),0,s(38)*s(8),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(39)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(8),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(39)*s(7),(true->[])),arc(s(43)*s(6),0,s(46)*s(5),(true->[])),arc(s(43)*s(6),1,s(44)*s(6),(true->[])),arc(s(43)*s(6),2,s(39)*s(7),(true->[])),arc(s(45)*s(5),0,s(46)*s(5),(true->[])),arc(s(45)*s(5),1,s(44)*s(6),(true->[])),arc(s(45)*s(5),2,s(46)*s(4),(true->[])),arc(s(46)*s(4),0,s(46)*s(5),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(46)*s(4),(true->[])),arc(s(19)*s(13),0,s(23)*s(13),(true->[])),arc(s(19)*s(13),1,s(22)*s(13),(true->[])),arc(s(19)*s(13),2,s(15)*s(13),(true->[])),arc(s(20)*s(13),0,s(23)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(13),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(28)*s(12),0,s(32)*s(11),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(24)*s(13),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(11),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(37)*s(9),0,s(41)*s(8),(true->[])),arc(s(37)*s(9),1,s(40)*s(9),(true->[])),arc(s(37)*s(9),2,s(33)*s(10),(true->[])),arc(s(38)*s(8),0,s(41)*s(8),(true->[])),arc(s(38)*s(8),1,s(40)*s(9),(true->[])),arc(s(38)*s(8),2,s(42)*s(7),(true->[])),arc(s(39)*s(7),0,s(41)*s(8),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(42)*s(7),(true->[])),arc(s(44)*s(6),0,s(46)*s(5),(true->[])),arc(s(44)*s(6),1,s(46)*s(6),(true->[])),arc(s(44)*s(6),2,s(42)*s(7),(true->[])),arc(s(46)*s(5),0,s(46)*s(5),(true->[])),arc(s(46)*s(5),1,s(46)*s(6),(true->[])),arc(s(46)*s(5),2,s(46)*s(4),(true->[])),arc(s(22)*s(13),0,s(26)*s(13),(true->[])),arc(s(22)*s(13),1,s(25)*s(13),(true->[])),arc(s(22)*s(13),2,s(18)*s(13),(true->[])),arc(s(23)*s(13),0,s(26)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(27)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(13),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(13),(true->[])),arc(s(31)*s(12),0,s(35)*s(11),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(27)*s(13),(true->[])),arc(s(32)*s(11),0,s(35)*s(11),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(36)*s(10),(true->[])),arc(s(33)*s(10),0,s(35)*s(11),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(10),(true->[])),arc(s(40)*s(9),0,s(45)*s(8),(true->[])),arc(s(40)*s(9),1,s(43)*s(9),(true->[])),arc(s(40)*s(9),2,s(36)*s(10),(true->[])),arc(s(41)*s(8),0,s(45)*s(8),(true->[])),arc(s(41)*s(8),1,s(43)*s(9),(true->[])),arc(s(41)*s(8),2,s(46)*s(7),(true->[])),arc(s(42)*s(7),0,s(45)*s(8),(true->[])),arc(s(42)*s(7),1,s(46)*s(7),(true->[])),arc(s(42)*s(7),2,s(46)*s(7),(true->[])),arc(s(46)*s(6),0,s(46)*s(5),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(46)*s(7),(true->[])),arc(s(25)*s(13),0,s(29)*s(13),(true->[])),arc(s(25)*s(13),1,s(28)*s(13),(true->[])),arc(s(25)*s(13),2,s(21)*s(13),(true->[])),arc(s(26)*s(13),0,s(29)*s(13),(true->[])),arc(s(26)*s(13),1,s(28)*s(13),(true->[])),arc(s(26)*s(13),2,s(30)*s(13),(true->[])),arc(s(27)*s(13),0,s(29)*s(13),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(30)*s(13),(true->[])),arc(s(34)*s(12),0,s(38)*s(11),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(30)*s(13),(true->[])),arc(s(35)*s(11),0,s(38)*s(11),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(39)*s(10),(true->[])),arc(s(36)*s(10),0,s(38)*s(11),(true->[])),arc(s(36)*s(10),1,s(39)*s(10),(true->[])),arc(s(36)*s(10),2,s(39)*s(10),(true->[])),arc(s(43)*s(9),0,s(46)*s(8),(true->[])),arc(s(43)*s(9),1,s(44)*s(9),(true->[])),arc(s(43)*s(9),2,s(39)*s(10),(true->[])),arc(s(45)*s(8),0,s(46)*s(8),(true->[])),arc(s(45)*s(8),1,s(44)*s(9),(true->[])),arc(s(45)*s(8),2,s(46)*s(7),(true->[])),arc(s(46)*s(7),0,s(46)*s(8),(true->[])),arc(s(46)*s(7),1,s(46)*s(7),(true->[])),arc(s(46)*s(7),2,s(46)*s(7),(true->[])),arc(s(28)*s(13),0,s(32)*s(13),(true->[])),arc(s(28)*s(13),1,s(31)*s(13),(true->[])),arc(s(28)*s(13),2,s(24)*s(13),(true->[])),arc(s(29)*s(13),0,s(32)*s(13),(true->[])),arc(s(29)*s(13),1,s(31)*s(13),(true->[])),arc(s(29)*s(13),2,s(33)*s(13),(true->[])),arc(s(30)*s(13),0,s(32)*s(13),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(33)*s(13),(true->[])),arc(s(37)*s(12),0,s(41)*s(11),(true->[])),arc(s(37)*s(12),1,s(40)*s(12),(true->[])),arc(s(37)*s(12),2,s(33)*s(13),(true->[])),arc(s(38)*s(11),0,s(41)*s(11),(true->[])),arc(s(38)*s(11),1,s(40)*s(12),(true->[])),arc(s(38)*s(11),2,s(42)*s(10),(true->[])),arc(s(39)*s(10),0,s(41)*s(11),(true->[])),arc(s(39)*s(10),1,s(42)*s(10),(true->[])),arc(s(39)*s(10),2,s(42)*s(10),(true->[])),arc(s(44)*s(9),0,s(46)*s(8),(true->[])),arc(s(44)*s(9),1,s(46)*s(9),(true->[])),arc(s(44)*s(9),2,s(42)*s(10),(true->[])),arc(s(46)*s(8),0,s(46)*s(8),(true->[])),arc(s(46)*s(8),1,s(46)*s(9),(true->[])),arc(s(46)*s(8),2,s(46)*s(7),(true->[])),arc(s(31)*s(13),0,s(35)*s(13),(true->[])),arc(s(31)*s(13),1,s(34)*s(13),(true->[])),arc(s(31)*s(13),2,s(27)*s(13),(true->[])),arc(s(32)*s(13),0,s(35)*s(13),(true->[])),arc(s(32)*s(13),1,s(34)*s(13),(true->[])),arc(s(32)*s(13),2,s(36)*s(13),(true->[])),arc(s(33)*s(13),0,s(35)*s(13),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(36)*s(13),(true->[])),arc(s(40)*s(12),0,s(45)*s(11),(true->[])),arc(s(40)*s(12),1,s(43)*s(12),(true->[])),arc(s(40)*s(12),2,s(36)*s(13),(true->[])),arc(s(41)*s(11),0,s(45)*s(11),(true->[])),arc(s(41)*s(11),1,s(43)*s(12),(true->[])),arc(s(41)*s(11),2,s(46)*s(10),(true->[])),arc(s(42)*s(10),0,s(45)*s(11),(true->[])),arc(s(42)*s(10),1,s(46)*s(10),(true->[])),arc(s(42)*s(10),2,s(46)*s(10),(true->[])),arc(s(46)*s(9),0,s(46)*s(8),(true->[])),arc(s(46)*s(9),1,s(46)*s(9),(true->[])),arc(s(46)*s(9),2,s(46)*s(10),(true->[])),arc(s(34)*s(13),0,s(38)*s(13),(true->[])),arc(s(34)*s(13),1,s(37)*s(13),(true->[])),arc(s(34)*s(13),2,s(30)*s(13),(true->[])),arc(s(35)*s(13),0,s(38)*s(13),(true->[])),arc(s(35)*s(13),1,s(37)*s(13),(true->[])),arc(s(35)*s(13),2,s(39)*s(13),(true->[])),arc(s(36)*s(13),0,s(38)*s(13),(true->[])),arc(s(36)*s(13),1,s(39)*s(13),(true->[])),arc(s(36)*s(13),2,s(39)*s(13),(true->[])),arc(s(43)*s(12),0,s(46)*s(11),(true->[])),arc(s(43)*s(12),1,s(44)*s(12),(true->[])),arc(s(43)*s(12),2,s(39)*s(13),(true->[])),arc(s(45)*s(11),0,s(46)*s(11),(true->[])),arc(s(45)*s(11),1,s(44)*s(12),(true->[])),arc(s(45)*s(11),2,s(46)*s(10),(true->[])),arc(s(46)*s(10),0,s(46)*s(11),(true->[])),arc(s(46)*s(10),1,s(46)*s(10),(true->[])),arc(s(46)*s(10),2,s(46)*s(10),(true->[])),arc(s(37)*s(13),0,s(41)*s(13),(true->[])),arc(s(37)*s(13),1,s(40)*s(13),(true->[])),arc(s(37)*s(13),2,s(33)*s(13),(true->[])),arc(s(38)*s(13),0,s(41)*s(13),(true->[])),arc(s(38)*s(13),1,s(40)*s(13),(true->[])),arc(s(38)*s(13),2,s(42)*s(13),(true->[])),arc(s(39)*s(13),0,s(41)*s(13),(true->[])),arc(s(39)*s(13),1,s(42)*s(13),(true->[])),arc(s(39)*s(13),2,s(42)*s(13),(true->[])),arc(s(44)*s(12),0,s(46)*s(11),(true->[])),arc(s(44)*s(12),1,s(46)*s(12),(true->[])),arc(s(44)*s(12),2,s(42)*s(13),(true->[])),arc(s(46)*s(11),0,s(46)*s(11),(true->[])),arc(s(46)*s(11),1,s(46)*s(12),(true->[])),arc(s(46)*s(11),2,s(46)*s(10),(true->[])),arc(s(40)*s(13),0,s(45)*s(13),(true->[])),arc(s(40)*s(13),1,s(43)*s(13),(true->[])),arc(s(40)*s(13),2,s(36)*s(13),(true->[])),arc(s(41)*s(13),0,s(45)*s(13),(true->[])),arc(s(41)*s(13),1,s(43)*s(13),(true->[])),arc(s(41)*s(13),2,s(46)*s(13),(true->[])),arc(s(42)*s(13),0,s(45)*s(13),(true->[])),arc(s(42)*s(13),1,s(46)*s(13),(true->[])),arc(s(42)*s(13),2,s(46)*s(13),(true->[])),arc(s(46)*s(12),0,s(46)*s(11),(true->[])),arc(s(46)*s(12),1,s(46)*s(12),(true->[])),arc(s(46)*s(12),2,s(46)*s(13),(true->[])),arc(s(43)*s(13),0,s(46)*s(13),(true->[])),arc(s(43)*s(13),1,s(44)*s(13),(true->[])),arc(s(43)*s(13),2,s(39)*s(13),(true->[])),arc(s(45)*s(13),0,s(46)*s(13),(true->[])),arc(s(45)*s(13),1,s(44)*s(13),(true->[])),arc(s(45)*s(13),2,s(46)*s(13),(true->[])),arc(s(46)*s(13),0,s(46)*s(13),(true->[])),arc(s(46)*s(13),1,s(46)*s(13),(true->[])),arc(s(46)*s(13),2,s(46)*s(13),(true->[])),arc(s(44)*s(13),0,s(46)*s(13),(true->[])),arc(s(44)*s(13),1,s(46)*s(13),(true->[])),arc(s(44)*s(13),2,s(42)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(43)*s(16)),sink(s(44)*s(16)),sink(s(45)*s(16)),sink(s(46)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(2)*s(11),0,s(5)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(12),(true->[])),arc(s(2)*s(11),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(4)*s(12),0,s(8)*s(11),(true->[])),arc(s(4)*s(12),1,s(7)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(12),(true->[])),arc(s(5)*s(11),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(11),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(17)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(26)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(1)*s(13),0,s(2)*s(14),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(7)*s(12),0,s(11)*s(11),(true->[])),arc(s(7)*s(12),1,s(10)*s(12),(true->[])),arc(s(7)*s(12),2,s(3)*s(13),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(12),(true->[])),arc(s(8)*s(11),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(11),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(20)*s(8),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(29)*s(5),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(38)*s(2),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(39)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(39)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(15),(true->[])),arc(s(2)*s(14),2,s(6)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(6)*s(13),(true->[])),arc(s(10)*s(12),0,s(14)*s(11),(true->[])),arc(s(10)*s(12),1,s(13)*s(12),(true->[])),arc(s(10)*s(12),2,s(6)*s(13),(true->[])),arc(s(11)*s(11),0,s(14)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(12),(true->[])),arc(s(11)*s(11),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(11),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(19)*s(9),0,s(23)*s(8),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(28)*s(6),0,s(32)*s(5),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(37)*s(3),0,s(41)*s(2),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(33)*s(4),(true->[])),arc(s(38)*s(2),0,s(41)*s(2),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(42)*s(1),(true->[])),arc(s(39)*s(1),0,s(41)*s(2),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(42)*s(1),(true->[])),arc(s(4)*s(15),0,s(8)*s(14),(true->[])),arc(s(4)*s(15),1,s(7)*s(15),(true->[])),arc(s(4)*s(15),2,s(1)*s(16),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(15),(true->[])),arc(s(5)*s(14),2,s(9)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(9)*s(13),(true->[])),arc(s(13)*s(12),0,s(17)*s(11),(true->[])),arc(s(13)*s(12),1,s(16)*s(12),(true->[])),arc(s(13)*s(12),2,s(9)*s(13),(true->[])),arc(s(14)*s(11),0,s(17)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(12),(true->[])),arc(s(14)*s(11),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(22)*s(9),0,s(26)*s(8),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(18)*s(10),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(31)*s(6),0,s(35)*s(5),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(27)*s(7),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(40)*s(3),0,s(45)*s(2),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(36)*s(4),(true->[])),arc(s(41)*s(2),0,s(45)*s(2),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(46)*s(1),(true->[])),arc(s(42)*s(1),0,s(45)*s(2),(true->[])),arc(s(42)*s(1),1,s(46)*s(1),(true->[])),arc(s(42)*s(1),2,s(46)*s(1),(true->[])),arc(s(1)*s(16),0,s(2)*s(16),(true->[])),arc(s(1)*s(16),1,s(3)*s(16),(true->[])),arc(s(1)*s(16),2,s(3)*s(16),(true->[])),arc(s(7)*s(15),0,s(11)*s(14),(true->[])),arc(s(7)*s(15),1,s(10)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(14),0,s(11)*s(14),(true->[])),arc(s(8)*s(14),1,s(10)*s(15),(true->[])),arc(s(8)*s(14),2,s(12)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(14),(true->[])),arc(s(9)*s(13),1,s(12)*s(13),(true->[])),arc(s(9)*s(13),2,s(12)*s(13),(true->[])),arc(s(16)*s(12),0,s(20)*s(11),(true->[])),arc(s(16)*s(12),1,s(19)*s(12),(true->[])),arc(s(16)*s(12),2,s(12)*s(13),(true->[])),arc(s(17)*s(11),0,s(20)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(12),(true->[])),arc(s(17)*s(11),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(11),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(29)*s(8),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(21)*s(10),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(34)*s(6),0,s(38)*s(5),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(30)*s(7),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(39)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(39)*s(4),(true->[])),arc(s(43)*s(3),0,s(46)*s(2),(true->[])),arc(s(43)*s(3),1,s(44)*s(3),(true->[])),arc(s(43)*s(3),2,s(39)*s(4),(true->[])),arc(s(45)*s(2),0,s(46)*s(2),(true->[])),arc(s(45)*s(2),1,s(44)*s(3),(true->[])),arc(s(45)*s(2),2,s(46)*s(1),(true->[])),arc(s(46)*s(1),0,s(46)*s(2),(true->[])),arc(s(46)*s(1),1,s(46)*s(1),(true->[])),arc(s(46)*s(1),2,s(46)*s(1),(true->[])),arc(s(2)*s(16),0,s(5)*s(16),(true->[])),arc(s(2)*s(16),1,s(4)*s(16),(true->[])),arc(s(2)*s(16),2,s(6)*s(16),(true->[])),arc(s(3)*s(16),0,s(5)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(6)*s(16),(true->[])),arc(s(10)*s(15),0,s(14)*s(14),(true->[])),arc(s(10)*s(15),1,s(13)*s(15),(true->[])),arc(s(10)*s(15),2,s(6)*s(16),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(13)*s(15),(true->[])),arc(s(11)*s(14),2,s(15)*s(13),(true->[])),arc(s(12)*s(13),0,s(14)*s(14),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(15)*s(13),(true->[])),arc(s(19)*s(12),0,s(23)*s(11),(true->[])),arc(s(19)*s(12),1,s(22)*s(12),(true->[])),arc(s(19)*s(12),2,s(15)*s(13),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(22)*s(12),(true->[])),arc(s(20)*s(11),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(11),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(28)*s(9),0,s(32)*s(8),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(24)*s(10),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(37)*s(6),0,s(41)*s(5),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(33)*s(7),(true->[])),arc(s(38)*s(5),0,s(41)*s(5),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(42)*s(4),(true->[])),arc(s(39)*s(4),0,s(41)*s(5),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(42)*s(4),(true->[])),arc(s(44)*s(3),0,s(46)*s(2),(true->[])),arc(s(44)*s(3),1,s(46)*s(3),(true->[])),arc(s(44)*s(3),2,s(42)*s(4),(true->[])),arc(s(46)*s(2),0,s(46)*s(2),(true->[])),arc(s(46)*s(2),1,s(46)*s(3),(true->[])),arc(s(46)*s(2),2,s(46)*s(1),(true->[])),arc(s(4)*s(16),0,s(8)*s(16),(true->[])),arc(s(4)*s(16),1,s(7)*s(16),(true->[])),arc(s(4)*s(16),2,s(1)*s(16),(true->[])),arc(s(5)*s(16),0,s(8)*s(16),(true->[])),arc(s(5)*s(16),1,s(7)*s(16),(true->[])),arc(s(5)*s(16),2,s(9)*s(16),(true->[])),arc(s(6)*s(16),0,s(8)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(16),(true->[])),arc(s(13)*s(15),0,s(17)*s(14),(true->[])),arc(s(13)*s(15),1,s(16)*s(15),(true->[])),arc(s(13)*s(15),2,s(9)*s(16),(true->[])),arc(s(14)*s(14),0,s(17)*s(14),(true->[])),arc(s(14)*s(14),1,s(16)*s(15),(true->[])),arc(s(14)*s(14),2,s(18)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(14),(true->[])),arc(s(15)*s(13),1,s(18)*s(13),(true->[])),arc(s(15)*s(13),2,s(18)*s(13),(true->[])),arc(s(22)*s(12),0,s(26)*s(11),(true->[])),arc(s(22)*s(12),1,s(25)*s(12),(true->[])),arc(s(22)*s(12),2,s(18)*s(13),(true->[])),arc(s(23)*s(11),0,s(26)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(12),(true->[])),arc(s(23)*s(11),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(11),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(31)*s(9),0,s(35)*s(8),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(27)*s(10),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(8),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(40)*s(6),0,s(45)*s(5),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(36)*s(7),(true->[])),arc(s(41)*s(5),0,s(45)*s(5),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(46)*s(4),(true->[])),arc(s(42)*s(4),0,s(45)*s(5),(true->[])),arc(s(42)*s(4),1,s(46)*s(4),(true->[])),arc(s(42)*s(4),2,s(46)*s(4),(true->[])),arc(s(46)*s(3),0,s(46)*s(2),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(46)*s(4),(true->[])),arc(s(7)*s(16),0,s(11)*s(16),(true->[])),arc(s(7)*s(16),1,s(10)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(8)*s(16),0,s(11)*s(16),(true->[])),arc(s(8)*s(16),1,s(10)*s(16),(true->[])),arc(s(8)*s(16),2,s(12)*s(16),(true->[])),arc(s(9)*s(16),0,s(11)*s(16),(true->[])),arc(s(9)*s(16),1,s(12)*s(16),(true->[])),arc(s(9)*s(16),2,s(12)*s(16),(true->[])),arc(s(16)*s(15),0,s(20)*s(14),(true->[])),arc(s(16)*s(15),1,s(19)*s(15),(true->[])),arc(s(16)*s(15),2,s(12)*s(16),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(19)*s(15),(true->[])),arc(s(17)*s(14),2,s(21)*s(13),(true->[])),arc(s(18)*s(13),0,s(20)*s(14),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(21)*s(13),(true->[])),arc(s(25)*s(12),0,s(29)*s(11),(true->[])),arc(s(25)*s(12),1,s(28)*s(12),(true->[])),arc(s(25)*s(12),2,s(21)*s(13),(true->[])),arc(s(26)*s(11),0,s(29)*s(11),(true->[])),arc(s(26)*s(11),1,s(28)*s(12),(true->[])),arc(s(26)*s(11),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(11),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(34)*s(9),0,s(38)*s(8),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(30)*s(10),(true->[])),arc(s(35)*s(8),0,s(38)*s(8),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(39)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(8),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(39)*s(7),(true->[])),arc(s(43)*s(6),0,s(46)*s(5),(true->[])),arc(s(43)*s(6),1,s(44)*s(6),(true->[])),arc(s(43)*s(6),2,s(39)*s(7),(true->[])),arc(s(45)*s(5),0,s(46)*s(5),(true->[])),arc(s(45)*s(5),1,s(44)*s(6),(true->[])),arc(s(45)*s(5),2,s(46)*s(4),(true->[])),arc(s(46)*s(4),0,s(46)*s(5),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(46)*s(4),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(13)*s(16),(true->[])),arc(s(10)*s(16),2,s(6)*s(16),(true->[])),arc(s(11)*s(16),0,s(14)*s(16),(true->[])),arc(s(11)*s(16),1,s(13)*s(16),(true->[])),arc(s(11)*s(16),2,s(15)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(15)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(19)*s(15),0,s(23)*s(14),(true->[])),arc(s(19)*s(15),1,s(22)*s(15),(true->[])),arc(s(19)*s(15),2,s(15)*s(16),(true->[])),arc(s(20)*s(14),0,s(23)*s(14),(true->[])),arc(s(20)*s(14),1,s(22)*s(15),(true->[])),arc(s(20)*s(14),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(14),(true->[])),arc(s(21)*s(13),1,s(24)*s(13),(true->[])),arc(s(21)*s(13),2,s(24)*s(13),(true->[])),arc(s(28)*s(12),0,s(32)*s(11),(true->[])),arc(s(28)*s(12),1,s(31)*s(12),(true->[])),arc(s(28)*s(12),2,s(24)*s(13),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(31)*s(12),(true->[])),arc(s(29)*s(11),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(11),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(37)*s(9),0,s(41)*s(8),(true->[])),arc(s(37)*s(9),1,s(40)*s(9),(true->[])),arc(s(37)*s(9),2,s(33)*s(10),(true->[])),arc(s(38)*s(8),0,s(41)*s(8),(true->[])),arc(s(38)*s(8),1,s(40)*s(9),(true->[])),arc(s(38)*s(8),2,s(42)*s(7),(true->[])),arc(s(39)*s(7),0,s(41)*s(8),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(42)*s(7),(true->[])),arc(s(44)*s(6),0,s(46)*s(5),(true->[])),arc(s(44)*s(6),1,s(46)*s(6),(true->[])),arc(s(44)*s(6),2,s(42)*s(7),(true->[])),arc(s(46)*s(5),0,s(46)*s(5),(true->[])),arc(s(46)*s(5),1,s(46)*s(6),(true->[])),arc(s(46)*s(5),2,s(46)*s(4),(true->[])),arc(s(13)*s(16),0,s(17)*s(16),(true->[])),arc(s(13)*s(16),1,s(16)*s(16),(true->[])),arc(s(13)*s(16),2,s(9)*s(16),(true->[])),arc(s(14)*s(16),0,s(17)*s(16),(true->[])),arc(s(14)*s(16),1,s(16)*s(16),(true->[])),arc(s(14)*s(16),2,s(18)*s(16),(true->[])),arc(s(15)*s(16),0,s(17)*s(16),(true->[])),arc(s(15)*s(16),1,s(18)*s(16),(true->[])),arc(s(15)*s(16),2,s(18)*s(16),(true->[])),arc(s(22)*s(15),0,s(26)*s(14),(true->[])),arc(s(22)*s(15),1,s(25)*s(15),(true->[])),arc(s(22)*s(15),2,s(18)*s(16),(true->[])),arc(s(23)*s(14),0,s(26)*s(14),(true->[])),arc(s(23)*s(14),1,s(25)*s(15),(true->[])),arc(s(23)*s(14),2,s(27)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(14),(true->[])),arc(s(24)*s(13),1,s(27)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(13),(true->[])),arc(s(31)*s(12),0,s(35)*s(11),(true->[])),arc(s(31)*s(12),1,s(34)*s(12),(true->[])),arc(s(31)*s(12),2,s(27)*s(13),(true->[])),arc(s(32)*s(11),0,s(35)*s(11),(true->[])),arc(s(32)*s(11),1,s(34)*s(12),(true->[])),arc(s(32)*s(11),2,s(36)*s(10),(true->[])),arc(s(33)*s(10),0,s(35)*s(11),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(10),(true->[])),arc(s(40)*s(9),0,s(45)*s(8),(true->[])),arc(s(40)*s(9),1,s(43)*s(9),(true->[])),arc(s(40)*s(9),2,s(36)*s(10),(true->[])),arc(s(41)*s(8),0,s(45)*s(8),(true->[])),arc(s(41)*s(8),1,s(43)*s(9),(true->[])),arc(s(41)*s(8),2,s(46)*s(7),(true->[])),arc(s(42)*s(7),0,s(45)*s(8),(true->[])),arc(s(42)*s(7),1,s(46)*s(7),(true->[])),arc(s(42)*s(7),2,s(46)*s(7),(true->[])),arc(s(46)*s(6),0,s(46)*s(5),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(46)*s(7),(true->[])),arc(s(16)*s(16),0,s(20)*s(16),(true->[])),arc(s(16)*s(16),1,s(19)*s(16),(true->[])),arc(s(16)*s(16),2,s(12)*s(16),(true->[])),arc(s(17)*s(16),0,s(20)*s(16),(true->[])),arc(s(17)*s(16),1,s(19)*s(16),(true->[])),arc(s(17)*s(16),2,s(21)*s(16),(true->[])),arc(s(18)*s(16),0,s(20)*s(16),(true->[])),arc(s(18)*s(16),1,s(21)*s(16),(true->[])),arc(s(18)*s(16),2,s(21)*s(16),(true->[])),arc(s(25)*s(15),0,s(29)*s(14),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(21)*s(16),(true->[])),arc(s(26)*s(14),0,s(29)*s(14),(true->[])),arc(s(26)*s(14),1,s(28)*s(15),(true->[])),arc(s(26)*s(14),2,s(30)*s(13),(true->[])),arc(s(27)*s(13),0,s(29)*s(14),(true->[])),arc(s(27)*s(13),1,s(30)*s(13),(true->[])),arc(s(27)*s(13),2,s(30)*s(13),(true->[])),arc(s(34)*s(12),0,s(38)*s(11),(true->[])),arc(s(34)*s(12),1,s(37)*s(12),(true->[])),arc(s(34)*s(12),2,s(30)*s(13),(true->[])),arc(s(35)*s(11),0,s(38)*s(11),(true->[])),arc(s(35)*s(11),1,s(37)*s(12),(true->[])),arc(s(35)*s(11),2,s(39)*s(10),(true->[])),arc(s(36)*s(10),0,s(38)*s(11),(true->[])),arc(s(36)*s(10),1,s(39)*s(10),(true->[])),arc(s(36)*s(10),2,s(39)*s(10),(true->[])),arc(s(43)*s(9),0,s(46)*s(8),(true->[])),arc(s(43)*s(9),1,s(44)*s(9),(true->[])),arc(s(43)*s(9),2,s(39)*s(10),(true->[])),arc(s(45)*s(8),0,s(46)*s(8),(true->[])),arc(s(45)*s(8),1,s(44)*s(9),(true->[])),arc(s(45)*s(8),2,s(46)*s(7),(true->[])),arc(s(46)*s(7),0,s(46)*s(8),(true->[])),arc(s(46)*s(7),1,s(46)*s(7),(true->[])),arc(s(46)*s(7),2,s(46)*s(7),(true->[])),arc(s(19)*s(16),0,s(23)*s(16),(true->[])),arc(s(19)*s(16),1,s(22)*s(16),(true->[])),arc(s(19)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(16),0,s(23)*s(16),(true->[])),arc(s(20)*s(16),1,s(22)*s(16),(true->[])),arc(s(20)*s(16),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(23)*s(16),(true->[])),arc(s(21)*s(16),1,s(24)*s(16),(true->[])),arc(s(21)*s(16),2,s(24)*s(16),(true->[])),arc(s(28)*s(15),0,s(32)*s(14),(true->[])),arc(s(28)*s(15),1,s(31)*s(15),(true->[])),arc(s(28)*s(15),2,s(24)*s(16),(true->[])),arc(s(29)*s(14),0,s(32)*s(14),(true->[])),arc(s(29)*s(14),1,s(31)*s(15),(true->[])),arc(s(29)*s(14),2,s(33)*s(13),(true->[])),arc(s(30)*s(13),0,s(32)*s(14),(true->[])),arc(s(30)*s(13),1,s(33)*s(13),(true->[])),arc(s(30)*s(13),2,s(33)*s(13),(true->[])),arc(s(37)*s(12),0,s(41)*s(11),(true->[])),arc(s(37)*s(12),1,s(40)*s(12),(true->[])),arc(s(37)*s(12),2,s(33)*s(13),(true->[])),arc(s(38)*s(11),0,s(41)*s(11),(true->[])),arc(s(38)*s(11),1,s(40)*s(12),(true->[])),arc(s(38)*s(11),2,s(42)*s(10),(true->[])),arc(s(39)*s(10),0,s(41)*s(11),(true->[])),arc(s(39)*s(10),1,s(42)*s(10),(true->[])),arc(s(39)*s(10),2,s(42)*s(10),(true->[])),arc(s(44)*s(9),0,s(46)*s(8),(true->[])),arc(s(44)*s(9),1,s(46)*s(9),(true->[])),arc(s(44)*s(9),2,s(42)*s(10),(true->[])),arc(s(46)*s(8),0,s(46)*s(8),(true->[])),arc(s(46)*s(8),1,s(46)*s(9),(true->[])),arc(s(46)*s(8),2,s(46)*s(7),(true->[])),arc(s(22)*s(16),0,s(26)*s(16),(true->[])),arc(s(22)*s(16),1,s(25)*s(16),(true->[])),arc(s(22)*s(16),2,s(18)*s(16),(true->[])),arc(s(23)*s(16),0,s(26)*s(16),(true->[])),arc(s(23)*s(16),1,s(25)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(16),(true->[])),arc(s(24)*s(16),0,s(26)*s(16),(true->[])),arc(s(24)*s(16),1,s(27)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(16),(true->[])),arc(s(31)*s(15),0,s(35)*s(14),(true->[])),arc(s(31)*s(15),1,s(34)*s(15),(true->[])),arc(s(31)*s(15),2,s(27)*s(16),(true->[])),arc(s(32)*s(14),0,s(35)*s(14),(true->[])),arc(s(32)*s(14),1,s(34)*s(15),(true->[])),arc(s(32)*s(14),2,s(36)*s(13),(true->[])),arc(s(33)*s(13),0,s(35)*s(14),(true->[])),arc(s(33)*s(13),1,s(36)*s(13),(true->[])),arc(s(33)*s(13),2,s(36)*s(13),(true->[])),arc(s(40)*s(12),0,s(45)*s(11),(true->[])),arc(s(40)*s(12),1,s(43)*s(12),(true->[])),arc(s(40)*s(12),2,s(36)*s(13),(true->[])),arc(s(41)*s(11),0,s(45)*s(11),(true->[])),arc(s(41)*s(11),1,s(43)*s(12),(true->[])),arc(s(41)*s(11),2,s(46)*s(10),(true->[])),arc(s(42)*s(10),0,s(45)*s(11),(true->[])),arc(s(42)*s(10),1,s(46)*s(10),(true->[])),arc(s(42)*s(10),2,s(46)*s(10),(true->[])),arc(s(46)*s(9),0,s(46)*s(8),(true->[])),arc(s(46)*s(9),1,s(46)*s(9),(true->[])),arc(s(46)*s(9),2,s(46)*s(10),(true->[])),arc(s(25)*s(16),0,s(29)*s(16),(true->[])),arc(s(25)*s(16),1,s(28)*s(16),(true->[])),arc(s(25)*s(16),2,s(21)*s(16),(true->[])),arc(s(26)*s(16),0,s(29)*s(16),(true->[])),arc(s(26)*s(16),1,s(28)*s(16),(true->[])),arc(s(26)*s(16),2,s(30)*s(16),(true->[])),arc(s(27)*s(16),0,s(29)*s(16),(true->[])),arc(s(27)*s(16),1,s(30)*s(16),(true->[])),arc(s(27)*s(16),2,s(30)*s(16),(true->[])),arc(s(34)*s(15),0,s(38)*s(14),(true->[])),arc(s(34)*s(15),1,s(37)*s(15),(true->[])),arc(s(34)*s(15),2,s(30)*s(16),(true->[])),arc(s(35)*s(14),0,s(38)*s(14),(true->[])),arc(s(35)*s(14),1,s(37)*s(15),(true->[])),arc(s(35)*s(14),2,s(39)*s(13),(true->[])),arc(s(36)*s(13),0,s(38)*s(14),(true->[])),arc(s(36)*s(13),1,s(39)*s(13),(true->[])),arc(s(36)*s(13),2,s(39)*s(13),(true->[])),arc(s(43)*s(12),0,s(46)*s(11),(true->[])),arc(s(43)*s(12),1,s(44)*s(12),(true->[])),arc(s(43)*s(12),2,s(39)*s(13),(true->[])),arc(s(45)*s(11),0,s(46)*s(11),(true->[])),arc(s(45)*s(11),1,s(44)*s(12),(true->[])),arc(s(45)*s(11),2,s(46)*s(10),(true->[])),arc(s(46)*s(10),0,s(46)*s(11),(true->[])),arc(s(46)*s(10),1,s(46)*s(10),(true->[])),arc(s(46)*s(10),2,s(46)*s(10),(true->[])),arc(s(28)*s(16),0,s(32)*s(16),(true->[])),arc(s(28)*s(16),1,s(31)*s(16),(true->[])),arc(s(28)*s(16),2,s(24)*s(16),(true->[])),arc(s(29)*s(16),0,s(32)*s(16),(true->[])),arc(s(29)*s(16),1,s(31)*s(16),(true->[])),arc(s(29)*s(16),2,s(33)*s(16),(true->[])),arc(s(30)*s(16),0,s(32)*s(16),(true->[])),arc(s(30)*s(16),1,s(33)*s(16),(true->[])),arc(s(30)*s(16),2,s(33)*s(16),(true->[])),arc(s(37)*s(15),0,s(41)*s(14),(true->[])),arc(s(37)*s(15),1,s(40)*s(15),(true->[])),arc(s(37)*s(15),2,s(33)*s(16),(true->[])),arc(s(38)*s(14),0,s(41)*s(14),(true->[])),arc(s(38)*s(14),1,s(40)*s(15),(true->[])),arc(s(38)*s(14),2,s(42)*s(13),(true->[])),arc(s(39)*s(13),0,s(41)*s(14),(true->[])),arc(s(39)*s(13),1,s(42)*s(13),(true->[])),arc(s(39)*s(13),2,s(42)*s(13),(true->[])),arc(s(44)*s(12),0,s(46)*s(11),(true->[])),arc(s(44)*s(12),1,s(46)*s(12),(true->[])),arc(s(44)*s(12),2,s(42)*s(13),(true->[])),arc(s(46)*s(11),0,s(46)*s(11),(true->[])),arc(s(46)*s(11),1,s(46)*s(12),(true->[])),arc(s(46)*s(11),2,s(46)*s(10),(true->[])),arc(s(31)*s(16),0,s(35)*s(16),(true->[])),arc(s(31)*s(16),1,s(34)*s(16),(true->[])),arc(s(31)*s(16),2,s(27)*s(16),(true->[])),arc(s(32)*s(16),0,s(35)*s(16),(true->[])),arc(s(32)*s(16),1,s(34)*s(16),(true->[])),arc(s(32)*s(16),2,s(36)*s(16),(true->[])),arc(s(33)*s(16),0,s(35)*s(16),(true->[])),arc(s(33)*s(16),1,s(36)*s(16),(true->[])),arc(s(33)*s(16),2,s(36)*s(16),(true->[])),arc(s(40)*s(15),0,s(45)*s(14),(true->[])),arc(s(40)*s(15),1,s(43)*s(15),(true->[])),arc(s(40)*s(15),2,s(36)*s(16),(true->[])),arc(s(41)*s(14),0,s(45)*s(14),(true->[])),arc(s(41)*s(14),1,s(43)*s(15),(true->[])),arc(s(41)*s(14),2,s(46)*s(13),(true->[])),arc(s(42)*s(13),0,s(45)*s(14),(true->[])),arc(s(42)*s(13),1,s(46)*s(13),(true->[])),arc(s(42)*s(13),2,s(46)*s(13),(true->[])),arc(s(46)*s(12),0,s(46)*s(11),(true->[])),arc(s(46)*s(12),1,s(46)*s(12),(true->[])),arc(s(46)*s(12),2,s(46)*s(13),(true->[])),arc(s(34)*s(16),0,s(38)*s(16),(true->[])),arc(s(34)*s(16),1,s(37)*s(16),(true->[])),arc(s(34)*s(16),2,s(30)*s(16),(true->[])),arc(s(35)*s(16),0,s(38)*s(16),(true->[])),arc(s(35)*s(16),1,s(37)*s(16),(true->[])),arc(s(35)*s(16),2,s(39)*s(16),(true->[])),arc(s(36)*s(16),0,s(38)*s(16),(true->[])),arc(s(36)*s(16),1,s(39)*s(16),(true->[])),arc(s(36)*s(16),2,s(39)*s(16),(true->[])),arc(s(43)*s(15),0,s(46)*s(14),(true->[])),arc(s(43)*s(15),1,s(44)*s(15),(true->[])),arc(s(43)*s(15),2,s(39)*s(16),(true->[])),arc(s(45)*s(14),0,s(46)*s(14),(true->[])),arc(s(45)*s(14),1,s(44)*s(15),(true->[])),arc(s(45)*s(14),2,s(46)*s(13),(true->[])),arc(s(46)*s(13),0,s(46)*s(14),(true->[])),arc(s(46)*s(13),1,s(46)*s(13),(true->[])),arc(s(46)*s(13),2,s(46)*s(13),(true->[])),arc(s(37)*s(16),0,s(41)*s(16),(true->[])),arc(s(37)*s(16),1,s(40)*s(16),(true->[])),arc(s(37)*s(16),2,s(33)*s(16),(true->[])),arc(s(38)*s(16),0,s(41)*s(16),(true->[])),arc(s(38)*s(16),1,s(40)*s(16),(true->[])),arc(s(38)*s(16),2,s(42)*s(16),(true->[])),arc(s(39)*s(16),0,s(41)*s(16),(true->[])),arc(s(39)*s(16),1,s(42)*s(16),(true->[])),arc(s(39)*s(16),2,s(42)*s(16),(true->[])),arc(s(44)*s(15),0,s(46)*s(14),(true->[])),arc(s(44)*s(15),1,s(46)*s(15),(true->[])),arc(s(44)*s(15),2,s(42)*s(16),(true->[])),arc(s(46)*s(14),0,s(46)*s(14),(true->[])),arc(s(46)*s(14),1,s(46)*s(15),(true->[])),arc(s(46)*s(14),2,s(46)*s(13),(true->[])),arc(s(40)*s(16),0,s(45)*s(16),(true->[])),arc(s(40)*s(16),1,s(43)*s(16),(true->[])),arc(s(40)*s(16),2,s(36)*s(16),(true->[])),arc(s(41)*s(16),0,s(45)*s(16),(true->[])),arc(s(41)*s(16),1,s(43)*s(16),(true->[])),arc(s(41)*s(16),2,s(46)*s(16),(true->[])),arc(s(42)*s(16),0,s(45)*s(16),(true->[])),arc(s(42)*s(16),1,s(46)*s(16),(true->[])),arc(s(42)*s(16),2,s(46)*s(16),(true->[])),arc(s(46)*s(15),0,s(46)*s(14),(true->[])),arc(s(46)*s(15),1,s(46)*s(15),(true->[])),arc(s(46)*s(15),2,s(46)*s(16),(true->[])),arc(s(43)*s(16),0,s(46)*s(16),(true->[])),arc(s(43)*s(16),1,s(44)*s(16),(true->[])),arc(s(43)*s(16),2,s(39)*s(16),(true->[])),arc(s(45)*s(16),0,s(46)*s(16),(true->[])),arc(s(45)*s(16),1,s(44)*s(16),(true->[])),arc(s(45)*s(16),2,s(46)*s(16),(true->[])),arc(s(46)*s(16),0,s(46)*s(16),(true->[])),arc(s(46)*s(16),1,s(46)*s(16),(true->[])),arc(s(46)*s(16),2,s(46)*s(16),(true->[])),arc(s(44)*s(16),0,s(46)*s(16),(true->[])),arc(s(44)*s(16),1,s(46)*s(16),(true->[])),arc(s(44)*s(16),2,s(42)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(52)*s(4)),sink(s(53)*s(4)),sink(s(54)*s(4)),sink(s(55)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(8)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(7)*s(4),0,s(11)*s(4),(true->[])),arc(s(7)*s(4),1,s(10)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(11)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(4),(true->[])),arc(s(10)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(13)*s(4),0,s(17)*s(4),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(14)*s(4),0,s(17)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(16)*s(4),0,s(20)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(4),(true->[])),arc(s(16)*s(4),2,s(12)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(19)*s(4),0,s(23)*s(4),(true->[])),arc(s(19)*s(4),1,s(22)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(4),0,s(23)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(22)*s(4),0,s(26)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(4),(true->[])),arc(s(22)*s(4),2,s(18)*s(4),(true->[])),arc(s(23)*s(4),0,s(26)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(25)*s(4),0,s(29)*s(4),(true->[])),arc(s(25)*s(4),1,s(28)*s(4),(true->[])),arc(s(25)*s(4),2,s(21)*s(4),(true->[])),arc(s(26)*s(4),0,s(29)*s(4),(true->[])),arc(s(26)*s(4),1,s(28)*s(4),(true->[])),arc(s(26)*s(4),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(4),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(38)*s(2),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(39)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(39)*s(1),(true->[])),arc(s(28)*s(4),0,s(32)*s(4),(true->[])),arc(s(28)*s(4),1,s(31)*s(4),(true->[])),arc(s(28)*s(4),2,s(24)*s(4),(true->[])),arc(s(29)*s(4),0,s(32)*s(4),(true->[])),arc(s(29)*s(4),1,s(31)*s(4),(true->[])),arc(s(29)*s(4),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(4),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(37)*s(3),0,s(41)*s(2),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(33)*s(4),(true->[])),arc(s(38)*s(2),0,s(41)*s(2),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(42)*s(1),(true->[])),arc(s(39)*s(1),0,s(41)*s(2),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(42)*s(1),(true->[])),arc(s(31)*s(4),0,s(35)*s(4),(true->[])),arc(s(31)*s(4),1,s(34)*s(4),(true->[])),arc(s(31)*s(4),2,s(27)*s(4),(true->[])),arc(s(32)*s(4),0,s(35)*s(4),(true->[])),arc(s(32)*s(4),1,s(34)*s(4),(true->[])),arc(s(32)*s(4),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(4),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(40)*s(3),0,s(44)*s(2),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(36)*s(4),(true->[])),arc(s(41)*s(2),0,s(44)*s(2),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(45)*s(1),(true->[])),arc(s(42)*s(1),0,s(44)*s(2),(true->[])),arc(s(42)*s(1),1,s(45)*s(1),(true->[])),arc(s(42)*s(1),2,s(45)*s(1),(true->[])),arc(s(34)*s(4),0,s(38)*s(4),(true->[])),arc(s(34)*s(4),1,s(37)*s(4),(true->[])),arc(s(34)*s(4),2,s(30)*s(4),(true->[])),arc(s(35)*s(4),0,s(38)*s(4),(true->[])),arc(s(35)*s(4),1,s(37)*s(4),(true->[])),arc(s(35)*s(4),2,s(39)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(4),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(39)*s(4),(true->[])),arc(s(43)*s(3),0,s(47)*s(2),(true->[])),arc(s(43)*s(3),1,s(46)*s(3),(true->[])),arc(s(43)*s(3),2,s(39)*s(4),(true->[])),arc(s(44)*s(2),0,s(47)*s(2),(true->[])),arc(s(44)*s(2),1,s(46)*s(3),(true->[])),arc(s(44)*s(2),2,s(48)*s(1),(true->[])),arc(s(45)*s(1),0,s(47)*s(2),(true->[])),arc(s(45)*s(1),1,s(48)*s(1),(true->[])),arc(s(45)*s(1),2,s(48)*s(1),(true->[])),arc(s(37)*s(4),0,s(41)*s(4),(true->[])),arc(s(37)*s(4),1,s(40)*s(4),(true->[])),arc(s(37)*s(4),2,s(33)*s(4),(true->[])),arc(s(38)*s(4),0,s(41)*s(4),(true->[])),arc(s(38)*s(4),1,s(40)*s(4),(true->[])),arc(s(38)*s(4),2,s(42)*s(4),(true->[])),arc(s(39)*s(4),0,s(41)*s(4),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(42)*s(4),(true->[])),arc(s(46)*s(3),0,s(50)*s(2),(true->[])),arc(s(46)*s(3),1,s(49)*s(3),(true->[])),arc(s(46)*s(3),2,s(42)*s(4),(true->[])),arc(s(47)*s(2),0,s(50)*s(2),(true->[])),arc(s(47)*s(2),1,s(49)*s(3),(true->[])),arc(s(47)*s(2),2,s(51)*s(1),(true->[])),arc(s(48)*s(1),0,s(50)*s(2),(true->[])),arc(s(48)*s(1),1,s(51)*s(1),(true->[])),arc(s(48)*s(1),2,s(51)*s(1),(true->[])),arc(s(40)*s(4),0,s(44)*s(4),(true->[])),arc(s(40)*s(4),1,s(43)*s(4),(true->[])),arc(s(40)*s(4),2,s(36)*s(4),(true->[])),arc(s(41)*s(4),0,s(44)*s(4),(true->[])),arc(s(41)*s(4),1,s(43)*s(4),(true->[])),arc(s(41)*s(4),2,s(45)*s(4),(true->[])),arc(s(42)*s(4),0,s(44)*s(4),(true->[])),arc(s(42)*s(4),1,s(45)*s(4),(true->[])),arc(s(42)*s(4),2,s(45)*s(4),(true->[])),arc(s(49)*s(3),0,s(54)*s(2),(true->[])),arc(s(49)*s(3),1,s(52)*s(3),(true->[])),arc(s(49)*s(3),2,s(45)*s(4),(true->[])),arc(s(50)*s(2),0,s(54)*s(2),(true->[])),arc(s(50)*s(2),1,s(52)*s(3),(true->[])),arc(s(50)*s(2),2,s(55)*s(1),(true->[])),arc(s(51)*s(1),0,s(54)*s(2),(true->[])),arc(s(51)*s(1),1,s(55)*s(1),(true->[])),arc(s(51)*s(1),2,s(55)*s(1),(true->[])),arc(s(43)*s(4),0,s(47)*s(4),(true->[])),arc(s(43)*s(4),1,s(46)*s(4),(true->[])),arc(s(43)*s(4),2,s(39)*s(4),(true->[])),arc(s(44)*s(4),0,s(47)*s(4),(true->[])),arc(s(44)*s(4),1,s(46)*s(4),(true->[])),arc(s(44)*s(4),2,s(48)*s(4),(true->[])),arc(s(45)*s(4),0,s(47)*s(4),(true->[])),arc(s(45)*s(4),1,s(48)*s(4),(true->[])),arc(s(45)*s(4),2,s(48)*s(4),(true->[])),arc(s(52)*s(3),0,s(55)*s(2),(true->[])),arc(s(52)*s(3),1,s(53)*s(3),(true->[])),arc(s(52)*s(3),2,s(48)*s(4),(true->[])),arc(s(54)*s(2),0,s(55)*s(2),(true->[])),arc(s(54)*s(2),1,s(53)*s(3),(true->[])),arc(s(54)*s(2),2,s(55)*s(1),(true->[])),arc(s(55)*s(1),0,s(55)*s(2),(true->[])),arc(s(55)*s(1),1,s(55)*s(1),(true->[])),arc(s(55)*s(1),2,s(55)*s(1),(true->[])),arc(s(46)*s(4),0,s(50)*s(4),(true->[])),arc(s(46)*s(4),1,s(49)*s(4),(true->[])),arc(s(46)*s(4),2,s(42)*s(4),(true->[])),arc(s(47)*s(4),0,s(50)*s(4),(true->[])),arc(s(47)*s(4),1,s(49)*s(4),(true->[])),arc(s(47)*s(4),2,s(51)*s(4),(true->[])),arc(s(48)*s(4),0,s(50)*s(4),(true->[])),arc(s(48)*s(4),1,s(51)*s(4),(true->[])),arc(s(48)*s(4),2,s(51)*s(4),(true->[])),arc(s(53)*s(3),0,s(55)*s(2),(true->[])),arc(s(53)*s(3),1,s(55)*s(3),(true->[])),arc(s(53)*s(3),2,s(51)*s(4),(true->[])),arc(s(55)*s(2),0,s(55)*s(2),(true->[])),arc(s(55)*s(2),1,s(55)*s(3),(true->[])),arc(s(55)*s(2),2,s(55)*s(1),(true->[])),arc(s(49)*s(4),0,s(54)*s(4),(true->[])),arc(s(49)*s(4),1,s(52)*s(4),(true->[])),arc(s(49)*s(4),2,s(45)*s(4),(true->[])),arc(s(50)*s(4),0,s(54)*s(4),(true->[])),arc(s(50)*s(4),1,s(52)*s(4),(true->[])),arc(s(50)*s(4),2,s(55)*s(4),(true->[])),arc(s(51)*s(4),0,s(54)*s(4),(true->[])),arc(s(51)*s(4),1,s(55)*s(4),(true->[])),arc(s(51)*s(4),2,s(55)*s(4),(true->[])),arc(s(55)*s(3),0,s(55)*s(2),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(55)*s(4),(true->[])),arc(s(52)*s(4),0,s(55)*s(4),(true->[])),arc(s(52)*s(4),1,s(53)*s(4),(true->[])),arc(s(52)*s(4),2,s(48)*s(4),(true->[])),arc(s(54)*s(4),0,s(55)*s(4),(true->[])),arc(s(54)*s(4),1,s(53)*s(4),(true->[])),arc(s(54)*s(4),2,s(55)*s(4),(true->[])),arc(s(55)*s(4),0,s(55)*s(4),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(55)*s(4),(true->[])),arc(s(53)*s(4),0,s(55)*s(4),(true->[])),arc(s(53)*s(4),1,s(55)*s(4),(true->[])),arc(s(53)*s(4),2,s(51)*s(4),(true->[]))],[],[],[])).
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ctr_specialisation(nb_proper_plateau, nb_proper_plateau_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(52)*s(10)),sink(s(53)*s(10)),sink(s(54)*s(10)),sink(s(55)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(8)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(11)*s(2),(true->[])),arc(s(7)*s(3),1,s(10)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(2),0,s(11)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(1),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(12)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(6),(true->[])),arc(s(2)*s(5),2,s(6)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(5),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(10)*s(3),0,s(14)*s(2),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(6)*s(4),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(3),(true->[])),arc(s(11)*s(2),2,s(15)*s(1),(true->[])),arc(s(12)*s(1),0,s(14)*s(2),(true->[])),arc(s(12)*s(1),1,s(15)*s(1),(true->[])),arc(s(12)*s(1),2,s(15)*s(1),(true->[])),arc(s(4)*s(6),0,s(8)*s(5),(true->[])),arc(s(4)*s(6),1,s(7)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(7),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(6),(true->[])),arc(s(5)*s(5),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(5),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(13)*s(3),0,s(17)*s(2),(true->[])),arc(s(13)*s(3),1,s(16)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(14)*s(2),0,s(17)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(3),(true->[])),arc(s(14)*s(2),2,s(18)*s(1),(true->[])),arc(s(15)*s(1),0,s(17)*s(2),(true->[])),arc(s(15)*s(1),1,s(18)*s(1),(true->[])),arc(s(15)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(11)*s(5),(true->[])),arc(s(7)*s(6),1,s(10)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(5),0,s(11)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(6),(true->[])),arc(s(8)*s(5),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(5),(true->[])),arc(s(9)*s(4),1,s(12)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(12)*s(4),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(3),(true->[])),arc(s(17)*s(2),2,s(21)*s(1),(true->[])),arc(s(18)*s(1),0,s(20)*s(2),(true->[])),arc(s(18)*s(1),1,s(21)*s(1),(true->[])),arc(s(18)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(9),(true->[])),arc(s(2)*s(8),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(8),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(10)*s(6),0,s(14)*s(5),(true->[])),arc(s(10)*s(6),1,s(13)*s(6),(true->[])),arc(s(10)*s(6),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(14)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(6),(true->[])),arc(s(11)*s(5),2,s(15)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(5),(true->[])),arc(s(12)*s(4),1,s(15)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(23)*s(2),(true->[])),arc(s(19)*s(3),1,s(22)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(23)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(1),(true->[])),arc(s(21)*s(1),0,s(23)*s(2),(true->[])),arc(s(21)*s(1),1,s(24)*s(1),(true->[])),arc(s(21)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(9),0,s(8)*s(8),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(1)*s(10),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(9),(true->[])),arc(s(5)*s(8),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(13)*s(6),0,s(17)*s(5),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(7),(true->[])),arc(s(14)*s(5),0,s(17)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(6),(true->[])),arc(s(14)*s(5),2,s(18)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(5),(true->[])),arc(s(15)*s(4),1,s(18)*s(4),(true->[])),arc(s(15)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(2),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(18)*s(4),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(3),(true->[])),arc(s(23)*s(2),2,s(27)*s(1),(true->[])),arc(s(24)*s(1),0,s(26)*s(2),(true->[])),arc(s(24)*s(1),1,s(27)*s(1),(true->[])),arc(s(24)*s(1),2,s(27)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(7)*s(9),0,s(11)*s(8),(true->[])),arc(s(7)*s(9),1,s(10)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(10),(true->[])),arc(s(8)*s(8),0,s(11)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(9),(true->[])),arc(s(8)*s(8),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(8),(true->[])),arc(s(9)*s(7),1,s(12)*s(7),(true->[])),arc(s(9)*s(7),2,s(12)*s(7),(true->[])),arc(s(16)*s(6),0,s(20)*s(5),(true->[])),arc(s(16)*s(6),1,s(19)*s(6),(true->[])),arc(s(16)*s(6),2,s(12)*s(7),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(6),(true->[])),arc(s(17)*s(5),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(5),(true->[])),arc(s(18)*s(4),1,s(21)*s(4),(true->[])),arc(s(18)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(3),0,s(29)*s(2),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(21)*s(4),(true->[])),arc(s(26)*s(2),0,s(29)*s(2),(true->[])),arc(s(26)*s(2),1,s(28)*s(3),(true->[])),arc(s(26)*s(2),2,s(30)*s(1),(true->[])),arc(s(27)*s(1),0,s(29)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(1),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(10)*s(9),0,s(14)*s(8),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(6)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(9),(true->[])),arc(s(11)*s(8),2,s(15)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(8),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(23)*s(5),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(6),(true->[])),arc(s(20)*s(5),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(5),(true->[])),arc(s(21)*s(4),1,s(24)*s(4),(true->[])),arc(s(21)*s(4),2,s(24)*s(4),(true->[])),arc(s(28)*s(3),0,s(32)*s(2),(true->[])),arc(s(28)*s(3),1,s(31)*s(3),(true->[])),arc(s(28)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(2),0,s(32)*s(2),(true->[])),arc(s(29)*s(2),1,s(31)*s(3),(true->[])),arc(s(29)*s(2),2,s(33)*s(1),(true->[])),arc(s(30)*s(1),0,s(32)*s(2),(true->[])),arc(s(30)*s(1),1,s(33)*s(1),(true->[])),arc(s(30)*s(1),2,s(33)*s(1),(true->[])),arc(s(4)*s(10),0,s(8)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(10),(true->[])),arc(s(4)*s(10),2,s(1)*s(10),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(13)*s(9),0,s(17)*s(8),(true->[])),arc(s(13)*s(9),1,s(16)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(14)*s(8),0,s(17)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(9),(true->[])),arc(s(14)*s(8),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(8),(true->[])),arc(s(15)*s(7),1,s(18)*s(7),(true->[])),arc(s(15)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(26)*s(5),(true->[])),arc(s(22)*s(6),1,s(25)*s(6),(true->[])),arc(s(22)*s(6),2,s(18)*s(7),(true->[])),arc(s(23)*s(5),0,s(26)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(6),(true->[])),arc(s(23)*s(5),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(5),(true->[])),arc(s(24)*s(4),1,s(27)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(2),(true->[])),arc(s(31)*s(3),1,s(34)*s(3),(true->[])),arc(s(31)*s(3),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(34)*s(3),(true->[])),arc(s(32)*s(2),2,s(36)*s(1),(true->[])),arc(s(33)*s(1),0,s(35)*s(2),(true->[])),arc(s(33)*s(1),1,s(36)*s(1),(true->[])),arc(s(33)*s(1),2,s(36)*s(1),(true->[])),arc(s(7)*s(10),0,s(11)*s(10),(true->[])),arc(s(7)*s(10),1,s(10)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(10),(true->[])),arc(s(8)*s(10),0,s(11)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(12)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(12)*s(10),(true->[])),arc(s(9)*s(10),2,s(12)*s(10),(true->[])),arc(s(16)*s(9),0,s(20)*s(8),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(12)*s(10),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(9),(true->[])),arc(s(17)*s(8),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(20)*s(8),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(21)*s(7),(true->[])),arc(s(25)*s(6),0,s(29)*s(5),(true->[])),arc(s(25)*s(6),1,s(28)*s(6),(true->[])),arc(s(25)*s(6),2,s(21)*s(7),(true->[])),arc(s(26)*s(5),0,s(29)*s(5),(true->[])),arc(s(26)*s(5),1,s(28)*s(6),(true->[])),arc(s(26)*s(5),2,s(30)*s(4),(true->[])),arc(s(27)*s(4),0,s(29)*s(5),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(4),(true->[])),arc(s(34)*s(3),0,s(38)*s(2),(true->[])),arc(s(34)*s(3),1,s(37)*s(3),(true->[])),arc(s(34)*s(3),2,s(30)*s(4),(true->[])),arc(s(35)*s(2),0,s(38)*s(2),(true->[])),arc(s(35)*s(2),1,s(37)*s(3),(true->[])),arc(s(35)*s(2),2,s(39)*s(1),(true->[])),arc(s(36)*s(1),0,s(38)*s(2),(true->[])),arc(s(36)*s(1),1,s(39)*s(1),(true->[])),arc(s(36)*s(1),2,s(39)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(10),(true->[])),arc(s(10)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(10),0,s(14)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(15)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(10),(true->[])),arc(s(19)*s(9),0,s(23)*s(8),(true->[])),arc(s(19)*s(9),1,s(22)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(20)*s(8),0,s(23)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(9),(true->[])),arc(s(20)*s(8),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(8),(true->[])),arc(s(21)*s(7),1,s(24)*s(7),(true->[])),arc(s(21)*s(7),2,s(24)*s(7),(true->[])),arc(s(28)*s(6),0,s(32)*s(5),(true->[])),arc(s(28)*s(6),1,s(31)*s(6),(true->[])),arc(s(28)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(5),0,s(32)*s(5),(true->[])),arc(s(29)*s(5),1,s(31)*s(6),(true->[])),arc(s(29)*s(5),2,s(33)*s(4),(true->[])),arc(s(30)*s(4),0,s(32)*s(5),(true->[])),arc(s(30)*s(4),1,s(33)*s(4),(true->[])),arc(s(30)*s(4),2,s(33)*s(4),(true->[])),arc(s(37)*s(3),0,s(41)*s(2),(true->[])),arc(s(37)*s(3),1,s(40)*s(3),(true->[])),arc(s(37)*s(3),2,s(33)*s(4),(true->[])),arc(s(38)*s(2),0,s(41)*s(2),(true->[])),arc(s(38)*s(2),1,s(40)*s(3),(true->[])),arc(s(38)*s(2),2,s(42)*s(1),(true->[])),arc(s(39)*s(1),0,s(41)*s(2),(true->[])),arc(s(39)*s(1),1,s(42)*s(1),(true->[])),arc(s(39)*s(1),2,s(42)*s(1),(true->[])),arc(s(13)*s(10),0,s(17)*s(10),(true->[])),arc(s(13)*s(10),1,s(16)*s(10),(true->[])),arc(s(13)*s(10),2,s(9)*s(10),(true->[])),arc(s(14)*s(10),0,s(17)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(18)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(18)*s(10),(true->[])),arc(s(15)*s(10),2,s(18)*s(10),(true->[])),arc(s(22)*s(9),0,s(26)*s(8),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(18)*s(10),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(9),(true->[])),arc(s(23)*s(8),2,s(27)*s(7),(true->[])),arc(s(24)*s(7),0,s(26)*s(8),(true->[])),arc(s(24)*s(7),1,s(27)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(7),(true->[])),arc(s(31)*s(6),0,s(35)*s(5),(true->[])),arc(s(31)*s(6),1,s(34)*s(6),(true->[])),arc(s(31)*s(6),2,s(27)*s(7),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(34)*s(6),(true->[])),arc(s(32)*s(5),2,s(36)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(5),(true->[])),arc(s(33)*s(4),1,s(36)*s(4),(true->[])),arc(s(33)*s(4),2,s(36)*s(4),(true->[])),arc(s(40)*s(3),0,s(44)*s(2),(true->[])),arc(s(40)*s(3),1,s(43)*s(3),(true->[])),arc(s(40)*s(3),2,s(36)*s(4),(true->[])),arc(s(41)*s(2),0,s(44)*s(2),(true->[])),arc(s(41)*s(2),1,s(43)*s(3),(true->[])),arc(s(41)*s(2),2,s(45)*s(1),(true->[])),arc(s(42)*s(1),0,s(44)*s(2),(true->[])),arc(s(42)*s(1),1,s(45)*s(1),(true->[])),arc(s(42)*s(1),2,s(45)*s(1),(true->[])),arc(s(16)*s(10),0,s(20)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(10),(true->[])),arc(s(16)*s(10),2,s(12)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(10),(true->[])),arc(s(18)*s(10),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(29)*s(8),(true->[])),arc(s(25)*s(9),1,s(28)*s(9),(true->[])),arc(s(25)*s(9),2,s(21)*s(10),(true->[])),arc(s(26)*s(8),0,s(29)*s(8),(true->[])),arc(s(26)*s(8),1,s(28)*s(9),(true->[])),arc(s(26)*s(8),2,s(30)*s(7),(true->[])),arc(s(27)*s(7),0,s(29)*s(8),(true->[])),arc(s(27)*s(7),1,s(30)*s(7),(true->[])),arc(s(27)*s(7),2,s(30)*s(7),(true->[])),arc(s(34)*s(6),0,s(38)*s(5),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(30)*s(7),(true->[])),arc(s(35)*s(5),0,s(38)*s(5),(true->[])),arc(s(35)*s(5),1,s(37)*s(6),(true->[])),arc(s(35)*s(5),2,s(39)*s(4),(true->[])),arc(s(36)*s(4),0,s(38)*s(5),(true->[])),arc(s(36)*s(4),1,s(39)*s(4),(true->[])),arc(s(36)*s(4),2,s(39)*s(4),(true->[])),arc(s(43)*s(3),0,s(47)*s(2),(true->[])),arc(s(43)*s(3),1,s(46)*s(3),(true->[])),arc(s(43)*s(3),2,s(39)*s(4),(true->[])),arc(s(44)*s(2),0,s(47)*s(2),(true->[])),arc(s(44)*s(2),1,s(46)*s(3),(true->[])),arc(s(44)*s(2),2,s(48)*s(1),(true->[])),arc(s(45)*s(1),0,s(47)*s(2),(true->[])),arc(s(45)*s(1),1,s(48)*s(1),(true->[])),arc(s(45)*s(1),2,s(48)*s(1),(true->[])),arc(s(19)*s(10),0,s(23)*s(10),(true->[])),arc(s(19)*s(10),1,s(22)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(10),(true->[])),arc(s(20)*s(10),0,s(23)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(24)*s(10),(true->[])),arc(s(21)*s(10),2,s(24)*s(10),(true->[])),arc(s(28)*s(9),0,s(32)*s(8),(true->[])),arc(s(28)*s(9),1,s(31)*s(9),(true->[])),arc(s(28)*s(9),2,s(24)*s(10),(true->[])),arc(s(29)*s(8),0,s(32)*s(8),(true->[])),arc(s(29)*s(8),1,s(31)*s(9),(true->[])),arc(s(29)*s(8),2,s(33)*s(7),(true->[])),arc(s(30)*s(7),0,s(32)*s(8),(true->[])),arc(s(30)*s(7),1,s(33)*s(7),(true->[])),arc(s(30)*s(7),2,s(33)*s(7),(true->[])),arc(s(37)*s(6),0,s(41)*s(5),(true->[])),arc(s(37)*s(6),1,s(40)*s(6),(true->[])),arc(s(37)*s(6),2,s(33)*s(7),(true->[])),arc(s(38)*s(5),0,s(41)*s(5),(true->[])),arc(s(38)*s(5),1,s(40)*s(6),(true->[])),arc(s(38)*s(5),2,s(42)*s(4),(true->[])),arc(s(39)*s(4),0,s(41)*s(5),(true->[])),arc(s(39)*s(4),1,s(42)*s(4),(true->[])),arc(s(39)*s(4),2,s(42)*s(4),(true->[])),arc(s(46)*s(3),0,s(50)*s(2),(true->[])),arc(s(46)*s(3),1,s(49)*s(3),(true->[])),arc(s(46)*s(3),2,s(42)*s(4),(true->[])),arc(s(47)*s(2),0,s(50)*s(2),(true->[])),arc(s(47)*s(2),1,s(49)*s(3),(true->[])),arc(s(47)*s(2),2,s(51)*s(1),(true->[])),arc(s(48)*s(1),0,s(50)*s(2),(true->[])),arc(s(48)*s(1),1,s(51)*s(1),(true->[])),arc(s(48)*s(1),2,s(51)*s(1),(true->[])),arc(s(22)*s(10),0,s(26)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(10),(true->[])),arc(s(22)*s(10),2,s(18)*s(10),(true->[])),arc(s(23)*s(10),0,s(26)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(26)*s(10),(true->[])),arc(s(24)*s(10),1,s(27)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(31)*s(9),0,s(35)*s(8),(true->[])),arc(s(31)*s(9),1,s(34)*s(9),(true->[])),arc(s(31)*s(9),2,s(27)*s(10),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(34)*s(9),(true->[])),arc(s(32)*s(8),2,s(36)*s(7),(true->[])),arc(s(33)*s(7),0,s(35)*s(8),(true->[])),arc(s(33)*s(7),1,s(36)*s(7),(true->[])),arc(s(33)*s(7),2,s(36)*s(7),(true->[])),arc(s(40)*s(6),0,s(44)*s(5),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(36)*s(7),(true->[])),arc(s(41)*s(5),0,s(44)*s(5),(true->[])),arc(s(41)*s(5),1,s(43)*s(6),(true->[])),arc(s(41)*s(5),2,s(45)*s(4),(true->[])),arc(s(42)*s(4),0,s(44)*s(5),(true->[])),arc(s(42)*s(4),1,s(45)*s(4),(true->[])),arc(s(42)*s(4),2,s(45)*s(4),(true->[])),arc(s(49)*s(3),0,s(54)*s(2),(true->[])),arc(s(49)*s(3),1,s(52)*s(3),(true->[])),arc(s(49)*s(3),2,s(45)*s(4),(true->[])),arc(s(50)*s(2),0,s(54)*s(2),(true->[])),arc(s(50)*s(2),1,s(52)*s(3),(true->[])),arc(s(50)*s(2),2,s(55)*s(1),(true->[])),arc(s(51)*s(1),0,s(54)*s(2),(true->[])),arc(s(51)*s(1),1,s(55)*s(1),(true->[])),arc(s(51)*s(1),2,s(55)*s(1),(true->[])),arc(s(25)*s(10),0,s(29)*s(10),(true->[])),arc(s(25)*s(10),1,s(28)*s(10),(true->[])),arc(s(25)*s(10),2,s(21)*s(10),(true->[])),arc(s(26)*s(10),0,s(29)*s(10),(true->[])),arc(s(26)*s(10),1,s(28)*s(10),(true->[])),arc(s(26)*s(10),2,s(30)*s(10),(true->[])),arc(s(27)*s(10),0,s(29)*s(10),(true->[])),arc(s(27)*s(10),1,s(30)*s(10),(true->[])),arc(s(27)*s(10),2,s(30)*s(10),(true->[])),arc(s(34)*s(9),0,s(38)*s(8),(true->[])),arc(s(34)*s(9),1,s(37)*s(9),(true->[])),arc(s(34)*s(9),2,s(30)*s(10),(true->[])),arc(s(35)*s(8),0,s(38)*s(8),(true->[])),arc(s(35)*s(8),1,s(37)*s(9),(true->[])),arc(s(35)*s(8),2,s(39)*s(7),(true->[])),arc(s(36)*s(7),0,s(38)*s(8),(true->[])),arc(s(36)*s(7),1,s(39)*s(7),(true->[])),arc(s(36)*s(7),2,s(39)*s(7),(true->[])),arc(s(43)*s(6),0,s(47)*s(5),(true->[])),arc(s(43)*s(6),1,s(46)*s(6),(true->[])),arc(s(43)*s(6),2,s(39)*s(7),(true->[])),arc(s(44)*s(5),0,s(47)*s(5),(true->[])),arc(s(44)*s(5),1,s(46)*s(6),(true->[])),arc(s(44)*s(5),2,s(48)*s(4),(true->[])),arc(s(45)*s(4),0,s(47)*s(5),(true->[])),arc(s(45)*s(4),1,s(48)*s(4),(true->[])),arc(s(45)*s(4),2,s(48)*s(4),(true->[])),arc(s(52)*s(3),0,s(55)*s(2),(true->[])),arc(s(52)*s(3),1,s(53)*s(3),(true->[])),arc(s(52)*s(3),2,s(48)*s(4),(true->[])),arc(s(54)*s(2),0,s(55)*s(2),(true->[])),arc(s(54)*s(2),1,s(53)*s(3),(true->[])),arc(s(54)*s(2),2,s(55)*s(1),(true->[])),arc(s(55)*s(1),0,s(55)*s(2),(true->[])),arc(s(55)*s(1),1,s(55)*s(1),(true->[])),arc(s(55)*s(1),2,s(55)*s(1),(true->[])),arc(s(28)*s(10),0,s(32)*s(10),(true->[])),arc(s(28)*s(10),1,s(31)*s(10),(true->[])),arc(s(28)*s(10),2,s(24)*s(10),(true->[])),arc(s(29)*s(10),0,s(32)*s(10),(true->[])),arc(s(29)*s(10),1,s(31)*s(10),(true->[])),arc(s(29)*s(10),2,s(33)*s(10),(true->[])),arc(s(30)*s(10),0,s(32)*s(10),(true->[])),arc(s(30)*s(10),1,s(33)*s(10),(true->[])),arc(s(30)*s(10),2,s(33)*s(10),(true->[])),arc(s(37)*s(9),0,s(41)*s(8),(true->[])),arc(s(37)*s(9),1,s(40)*s(9),(true->[])),arc(s(37)*s(9),2,s(33)*s(10),(true->[])),arc(s(38)*s(8),0,s(41)*s(8),(true->[])),arc(s(38)*s(8),1,s(40)*s(9),(true->[])),arc(s(38)*s(8),2,s(42)*s(7),(true->[])),arc(s(39)*s(7),0,s(41)*s(8),(true->[])),arc(s(39)*s(7),1,s(42)*s(7),(true->[])),arc(s(39)*s(7),2,s(42)*s(7),(true->[])),arc(s(46)*s(6),0,s(50)*s(5),(true->[])),arc(s(46)*s(6),1,s(49)*s(6),(true->[])),arc(s(46)*s(6),2,s(42)*s(7),(true->[])),arc(s(47)*s(5),0,s(50)*s(5),(true->[])),arc(s(47)*s(5),1,s(49)*s(6),(true->[])),arc(s(47)*s(5),2,s(51)*s(4),(true->[])),arc(s(48)*s(4),0,s(50)*s(5),(true->[])),arc(s(48)*s(4),1,s(51)*s(4),(true->[])),arc(s(48)*s(4),2,s(51)*s(4),(true->[])),arc(s(53)*s(3),0,s(55)*s(2),(true->[])),arc(s(53)*s(3),1,s(55)*s(3),(true->[])),arc(s(53)*s(3),2,s(51)*s(4),(true->[])),arc(s(55)*s(2),0,s(55)*s(2),(true->[])),arc(s(55)*s(2),1,s(55)*s(3),(true->[])),arc(s(55)*s(2),2,s(55)*s(1),(true->[])),arc(s(31)*s(10),0,s(35)*s(10),(true->[])),arc(s(31)*s(10),1,s(34)*s(10),(true->[])),arc(s(31)*s(10),2,s(27)*s(10),(true->[])),arc(s(32)*s(10),0,s(35)*s(10),(true->[])),arc(s(32)*s(10),1,s(34)*s(10),(true->[])),arc(s(32)*s(10),2,s(36)*s(10),(true->[])),arc(s(33)*s(10),0,s(35)*s(10),(true->[])),arc(s(33)*s(10),1,s(36)*s(10),(true->[])),arc(s(33)*s(10),2,s(36)*s(10),(true->[])),arc(s(40)*s(9),0,s(44)*s(8),(true->[])),arc(s(40)*s(9),1,s(43)*s(9),(true->[])),arc(s(40)*s(9),2,s(36)*s(10),(true->[])),arc(s(41)*s(8),0,s(44)*s(8),(true->[])),arc(s(41)*s(8),1,s(43)*s(9),(true->[])),arc(s(41)*s(8),2,s(45)*s(7),(true->[])),arc(s(42)*s(7),0,s(44)*s(8),(true->[])),arc(s(42)*s(7),1,s(45)*s(7),(true->[])),arc(s(42)*s(7),2,s(45)*s(7),(true->[])),arc(s(49)*s(6),0,s(54)*s(5),(true->[])),arc(s(49)*s(6),1,s(52)*s(6),(true->[])),arc(s(49)*s(6),2,s(45)*s(7),(true->[])),arc(s(50)*s(5),0,s(54)*s(5),(true->[])),arc(s(50)*s(5),1,s(52)*s(6),(true->[])),arc(s(50)*s(5),2,s(55)*s(4),(true->[])),arc(s(51)*s(4),0,s(54)*s(5),(true->[])),arc(s(51)*s(4),1,s(55)*s(4),(true->[])),arc(s(51)*s(4),2,s(55)*s(4),(true->[])),arc(s(55)*s(3),0,s(55)*s(2),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(55)*s(4),(true->[])),arc(s(34)*s(10),0,s(38)*s(10),(true->[])),arc(s(34)*s(10),1,s(37)*s(10),(true->[])),arc(s(34)*s(10),2,s(30)*s(10),(true->[])),arc(s(35)*s(10),0,s(38)*s(10),(true->[])),arc(s(35)*s(10),1,s(37)*s(10),(true->[])),arc(s(35)*s(10),2,s(39)*s(10),(true->[])),arc(s(36)*s(10),0,s(38)*s(10),(true->[])),arc(s(36)*s(10),1,s(39)*s(10),(true->[])),arc(s(36)*s(10),2,s(39)*s(10),(true->[])),arc(s(43)*s(9),0,s(47)*s(8),(true->[])),arc(s(43)*s(9),1,s(46)*s(9),(true->[])),arc(s(43)*s(9),2,s(39)*s(10),(true->[])),arc(s(44)*s(8),0,s(47)*s(8),(true->[])),arc(s(44)*s(8),1,s(46)*s(9),(true->[])),arc(s(44)*s(8),2,s(48)*s(7),(true->[])),arc(s(45)*s(7),0,s(47)*s(8),(true->[])),arc(s(45)*s(7),1,s(48)*s(7),(true->[])),arc(s(45)*s(7),2,s(48)*s(7),(true->[])),arc(s(52)*s(6),0,s(55)*s(5),(true->[])),arc(s(52)*s(6),1,s(53)*s(6),(true->[])),arc(s(52)*s(6),2,s(48)*s(7),(true->[])),arc(s(54)*s(5),0,s(55)*s(5),(true->[])),arc(s(54)*s(5),1,s(53)*s(6),(true->[])),arc(s(54)*s(5),2,s(55)*s(4),(true->[])),arc(s(55)*s(4),0,s(55)*s(5),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(55)*s(4),(true->[])),arc(s(37)*s(10),0,s(41)*s(10),(true->[])),arc(s(37)*s(10),1,s(40)*s(10),(true->[])),arc(s(37)*s(10),2,s(33)*s(10),(true->[])),arc(s(38)*s(10),0,s(41)*s(10),(true->[])),arc(s(38)*s(10),1,s(40)*s(10),(true->[])),arc(s(38)*s(10),2,s(42)*s(10),(true->[])),arc(s(39)*s(10),0,s(41)*s(10),(true->[])),arc(s(39)*s(10),1,s(42)*s(10),(true->[])),arc(s(39)*s(10),2,s(42)*s(10),(true->[])),arc(s(46)*s(9),0,s(50)*s(8),(true->[])),arc(s(46)*s(9),1,s(49)*s(9),(true->[])),arc(s(46)*s(9),2,s(42)*s(10),(true->[])),arc(s(47)*s(8),0,s(50)*s(8),(true->[])),arc(s(47)*s(8),1,s(49)*s(9),(true->[])),arc(s(47)*s(8),2,s(51)*s(7),(true->[])),arc(s(48)*s(7),0,s(50)*s(8),(true->[])),arc(s(48)*s(7),1,s(51)*s(7),(true->[])),arc(s(48)*s(7),2,s(51)*s(7),(true->[])),arc(s(53)*s(6),0,s(55)*s(5),(true->[])),arc(s(53)*s(6),1,s(55)*s(6),(true->[])),arc(s(53)*s(6),2,s(51)*s(7),(true->[])),arc(s(55)*s(5),0,s(55)*s(5),(true->[])),arc(s(55)*s(5),1,s(55)*s(6),(true->[])),arc(s(55)*s(5),2,s(55)*s(4),(true->[])),arc(s(40)*s(10),0,s(44)*s(10),(true->[])),arc(s(40)*s(10),1,s(43)*s(10),(true->[])),arc(s(40)*s(10),2,s(36)*s(10),(true->[])),arc(s(41)*s(10),0,s(44)*s(10),(true->[])),arc(s(41)*s(10),1,s(43)*s(10),(true->[])),arc(s(41)*s(10),2,s(45)*s(10),(true->[])),arc(s(42)*s(10),0,s(44)*s(10),(true->[])),arc(s(42)*s(10),1,s(45)*s(10),(true->[])),arc(s(42)*s(10),2,s(45)*s(10),(true->[])),arc(s(49)*s(9),0,s(54)*s(8),(true->[])),arc(s(49)*s(9),1,s(52)*s(9),(true->[])),arc(s(49)*s(9),2,s(45)*s(10),(true->[])),arc(s(50)*s(8),0,s(54)*s(8),(true->[])),arc(s(50)*s(8),1,s(52)*s(9),(true->[])),arc(s(50)*s(8),2,s(55)*s(7),(true->[])),arc(s(51)*s(7),0,s(54)*s(8),(true->[])),arc(s(51)*s(7),1,s(55)*s(7),(true->[])),arc(s(51)*s(7),2,s(55)*s(7),(true->[])),arc(s(55)*s(6),0,s(55)*s(5),(true->[])),arc(s(55)*s(6),1,s(55)*s(6),(true->[])),arc(s(55)*s(6),2,s(55)*s(7),(true->[])),arc(s(43)*s(10),0,s(47)*s(10),(true->[])),arc(s(43)*s(10),1,s(46)*s(10),(true->[])),arc(s(43)*s(10),2,s(39)*s(10),(true->[])),arc(s(44)*s(10),0,s(47)*s(10),(true->[])),arc(s(44)*s(10),1,s(46)*s(10),(true->[])),arc(s(44)*s(10),2,s(48)*s(10),(true->[])),arc(s(45)*s(10),0,s(47)*s(10),(true->[])),arc(s(45)*s(10),1,s(48)*s(10),(true->[])),arc(s(45)*s(10),2,s(48)*s(10),(true->[])),arc(s(52)*s(9),0,s(55)*s(8),(true->[])),arc(s(52)*s(9),1,s(53)*s(9),(true->[])),arc(s(52)*s(9),2,s(48)*s(10),(true->[])),arc(s(54)*s(8),0,s(55)*s(8),(true->[])),arc(s(54)*s(8),1,s(53)*s(9),(true->[])),arc(s(54)*s(8),2,s(55)*s(7),(true->[])),arc(s(55)*s(7),0,s(55)*s(8),(true->[])),arc(s(55)*s(7),1,s(55)*s(7),(true->[])),arc(s(55)*s(7),2,s(55)*s(7),(true->[])),arc(s(46)*s(10),0,s(50)*s(10),(true->[])),arc(s(46)*s(10),1,s(49)*s(10),(true->[])),arc(s(46)*s(10),2,s(42)*s(10),(true->[])),arc(s(47)*s(10),0,s(50)*s(10),(true->[])),arc(s(47)*s(10),1,s(49)*s(10),(true->[])),arc(s(47)*s(10),2,s(51)*s(10),(true->[])),arc(s(48)*s(10),0,s(50)*s(10),(true->[])),arc(s(48)*s(10),1,s(51)*s(10),(true->[])),arc(s(48)*s(10),2,s(51)*s(10),(true->[])),arc(s(53)*s(9),0,s(55)*s(8),(true->[])),arc(s(53)*s(9),1,s(55)*s(9),(true->[])),arc(s(53)*s(9),2,s(51)*s(10),(true->[])),arc(s(55)*s(8),0,s(55)*s(8),(true->[])),arc(s(55)*s(8),1,s(55)*s(9),(true->[])),arc(s(55)*s(8),2,s(55)*s(7),(true->[])),arc(s(49)*s(10),0,s(54)*s(10),(true->[])),arc(s(49)*s(10),1,s(52)*s(10),(true->[])),arc(s(49)*s(10),2,s(45)*s(10),(true->[])),arc(s(50)*s(10),0,s(54)*s(10),(true->[])),arc(s(50)*s(10),1,s(52)*s(10),(true->[])),arc(s(50)*s(10),2,s(55)*s(10),(true->[])),arc(s(51)*s(10),0,s(54)*s(10),(true->[])),arc(s(51)*s(10),1,s(55)*s(10),(true->[])),arc(s(51)*s(10),2,s(55)*s(10),(true->[])),arc(s(55)*s(9),0,s(55)*s(8),(true->[])),arc(s(55)*s(9),1,s(55)*s(9),(true->[])),arc(s(55)*s(9),2,s(55)*s(10),(true->[])),arc(s(52)*s(10),0,s(55)*s(10),(true->[])),arc(s(52)*s(10),1,s(53)*s(10),(true->[])),arc(s(52)*s(10),2,s(48)*s(10),(true->[])),arc(s(54)*s(10),0,s(55)*s(10),(true->[])),arc(s(54)*s(10),1,s(53)*s(10),(true->[])),arc(s(54)*s(10),2,s(55)*s(10),(true->[])),arc(s(55)*s(10),0,s(55)*s(10),(true->[])),arc(s(55)*s(10),1,s(55)*s(10),(true->[])),arc(s(55)*s(10),2,s(55)*s(10),(true->[])),arc(s(53)*s(10),0,s(55)*s(10),(true->[])),arc(s(53)*s(10),1,s(55)*s(10),(true->[])),arc(s(53)*s(10),2,s(51)*s(10),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1041: Illustrating the NB_PROPER_PLATEAU constraint of the Example slot
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Automaton Figures 4.1042 and 4.1043 respectively depict the automaton associated with the constraint
NB_PROPER_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C ≥

<

<

=
{D ← max(D, 1)}

>

=
{D ← max(D, 1)}

<
{D ← 0}

>

{ D
←

0

R
←

R
+
m
ax
(D

, 1
)

}

Figure 4.1042: Automaton for the NB_PROPER_PLATEAU constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the PROPER_PLATEAU pattern
where default is 0

≥ s {R← default}

< r= t

R ≥

<

<

=

>

=
<

>

{R
←

R
+
1}

Figure 4.1043: Simplified automaton for the NB_PROPER_PLATEAU constraint
obtained by applying decoration Table 3.39 to the seed transducer of the
PROPER_PLATEAU pattern where default is 0;Ri−Ri−1 ≥ 0 and−Ri+Ri−3+1 ≥ 0
are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C 1

C

t
−→
C +

←−
C 1

C
1

C

Table 4.249: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.15, for the NB_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature ONE , and the aggregator sum ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0 1
C

t 0 1
C

1
C

Table 4.250: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the simplified automaton of the NB_PROPER_PLATEAU constraint defined as
the composition of the PROPER_PLATEAU pattern , the feature ONE , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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Specialisation

≥ s < r = t

>,=

<

<

=

>

=

<

Figure 4.1044: Automaton without registers for the NB_PROPER_PLATEAU_EQ_0
constraint; it describes all sequences containing no occurrence of the
PROPER_PLATEAU pattern on a sequence of variables; it is derived from the au-
tomaton that counts the number of occurrences of the PROPER_PLATEAU pattern by
removing the register R and the found transition, i.e. the transition from state t to
state s that increments R.
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Figure 4.1045: (left) Automaton without registers for the NB_PROPER_PLA-
TEAU_EQ_UP constraint; it describes all sequences containing the maximum num-
ber of occurrences of the PROPER_PLATEAU pattern on a sequence of sv variables,
i.e. max(0, b sv−1

3 c) of the Restrictions slot (see ¬); transitions in blue correspond
to a new occurrence of the PROPER_PLATEAU pattern, dashed transitions to slack,
and accepting states have a light-brown background; state s is accepting when
sv mod 3 = 1, states r and s′ are accepting when sv mod 3 = 2, states t ,
r′ , s′′ are accepting when sv mod 3 = 0. (right) All corresponding solutions for
sv− 1 ∈ {3, 4, 5}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1046: Automata without registers for the (A) NB_PROPER_PLA-
TEAU_IS_EVEN and the (B) NB_PROPER_PLATEAU_IS_ODD constraints; they respec-
tively achieve an even/odd number of occurrences of the PROPER_PLATEAU pattern on
a sequence of n variables; transitions in blue correspond to a new occurrence of the
PROPER_PLATEAU pattern.
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NB_STEADY

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint NB_STEADY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = 0
rv = 1⇒ VALUE ≥ sv− 1
rv ≥ 2⇒ VALUE ≥ 0
VALUE ≤ max(0, sv− 1)¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the STEADY pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.

Example (7, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.1047 provides an example where the NB_STEADY

(7, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_steady,['20141203']).

ctr_origin(nb_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(nb_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_steady,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_steady, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#=>'VALUE'=0,rv=1#=>'VALUE'>=sv-1,rv>=2#=>'VALUE'>=0,'VALUE'=<markup(max(0,sv-1),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_steady, []).

ctr_functional_dependency(nb_steady, 1, [2]).

ctr_typical(nb_steady,[size('VARIABLES')>1]).


ctr_example(nb_steady,nb_steady(7,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(nb_steady,[]).

ctr_eval(nb_steady, [checker(nb_steady_c1),
    checker(nb_steady_c),
    automaton(nb_steady_a1),
    automaton(nb_steady_a),
    automaton_with_signature(nb_steady_a1_s),
    automaton_with_signature(nb_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_steady_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_steady_c(VARS, Default, s, Default, 0, Default, Value).

nb_steady_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        nb_steady_c([Xj|Xs], Default, s, C, D, R, Result).
nb_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+max(D,1),
        nb_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result).

nb_steady_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_steady_c1(VARS, Default, s, Default, Value).

nb_steady_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        nb_steady_c1([Xj|Xs], Default, s, R, Result).
nb_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+1,
        nb_steady_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(nb_steady, nb_steady_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_steady, nb_steady_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_steady, nb_steady_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_steady, nb_steady_ao1, pair_signature(2,signature)).

nb_steady_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_steady_a(Flag,Value,VARIABLES,Default).

nb_steady_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_steady_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_steady_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_steady_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_steady_ao(Flag,Value,VARIABLES,Default,Options).

nb_steady_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 0, R + max(D, 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_steady_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_steady_a1(Flag,Value,VARIABLES,Default).

nb_steady_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_steady_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_steady_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_steady_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_steady_ao1(Flag,Value,VARIABLES,Default,Options).

nb_steady_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_steady_r(VALUE,Xs,SV):-
        nb_steady_r(VALUE,Xs,SV,SV).

nb_steady_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=1#=>VALUE#>=SV-1,
        RV#>=2#=>VALUE#>=0,
        VALUE#=<max(0,SV-1).

ctr_glue_matrix(nb_steady, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(nb_steady, [cell(s,s,0)]).

ctr_specialisation(nb_steady, nb_steady_eq_0, kernel([source(s),sink(s)],[arc(s,0,s,(true->[])),arc(s,2,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_5, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_is_even, kernel([source(sE),sink(sE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sO,(true->[])),arc(sE,2,sE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sE,(true->[])),arc(sO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_is_odd, kernel([source(sE),sink(sO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sO,(true->[])),arc(sE,2,sE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sE,(true->[])),arc(sO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_up, kernel([source(s(1)),sink(s(1))],[arc(s(1),1,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_lt_up, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_up_minus_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),1,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_gt_1, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_lt_up_minus_1, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_up_minus_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),1,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_gt_2, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_lt_up_minus_2, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_up_minus_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),1,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_gt_3, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_lt_up_minus_3, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_up_minus_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),1,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_gt_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_lt_up_minus_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_eq_up_minus_5, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),1,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_gt_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_lt_up_minus_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(2)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(2)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(2)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(2)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(2)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(2)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(2)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(2)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(2)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(7),(true->[])),arc(s(2)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(7),0,s(2)*s(7),(true->[])),arc(s(2)*s(7),1,s(2)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(3)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(3)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(7),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(3)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(3)*s(5),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(2)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(4)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(7),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(2)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(7),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(7),0,s(4)*s(7),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(7),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(2)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(7),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(4),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(4),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(5),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(5),0,s(6)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(4),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(5),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(5),0,s(6)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(6),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(6),0,s(6)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(6)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(6)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(6)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(7),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(2)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(4),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(7),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(5),(true->[])),arc(s(6)*s(4),2,s(6)*s(4),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(5),0,s(6)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(6),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(6)*s(6),0,s(6)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(7),(true->[])),arc(s(6)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(7),0,s(6)*s(7),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(6)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(2))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(3))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(3),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(4),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(4),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(5))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(5),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(4),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(5),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(6))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(6),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(4),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(5),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(6),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(6),0,s(7)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(6),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady, nb_steady_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(7)*s(7))],[arc(s(1)*s(1),0,s(2)*s(1),(true->[])),arc(s(1)*s(1),1,s(1)*s(2),(true->[])),arc(s(1)*s(1),2,s(2)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(2)*s(1),0,s(3)*s(1),(true->[])),arc(s(2)*s(1),1,s(2)*s(2),(true->[])),arc(s(2)*s(1),2,s(3)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(3)*s(2),(true->[])),arc(s(2)*s(2),1,s(2)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(2),(true->[])),arc(s(3)*s(1),0,s(4)*s(1),(true->[])),arc(s(3)*s(1),1,s(3)*s(2),(true->[])),arc(s(3)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(2)*s(3),0,s(3)*s(3),(true->[])),arc(s(2)*s(3),1,s(2)*s(4),(true->[])),arc(s(2)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(2)*s(5),(true->[])),arc(s(2)*s(4),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(6)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(2)*s(5),0,s(3)*s(5),(true->[])),arc(s(2)*s(5),1,s(2)*s(6),(true->[])),arc(s(2)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(6)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(2)*s(7),(true->[])),arc(s(2)*s(6),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(3),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(7),0,s(3)*s(7),(true->[])),arc(s(2)*s(7),1,s(2)*s(7),(true->[])),arc(s(2)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(4),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(7),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(5),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(6)*s(6),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(6)*s(6),0,s(7)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(7),(true->[])),arc(s(6)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(6),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(6)*s(7),0,s(7)*s(7),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(7)*s(7),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(7),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(7),0,s(7)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[]))],[],[],[])).


nb_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1047: Illustrating the NB_STEADY constraint of the Example slot
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Automaton Figures 4.1048 and 4.1049 respectively depict the automaton associated with the constraint
NB_STEADY and its simplified form.

R s





C ← default
D ← 0
R← default





R + C

≷
={

D ← 0
R← R + max(D, 1)

}

Figure 4.1048: Automaton for the NB_STEADY constraint obtained by applying deco-
ration Table 3.37 to the seed transducer of the STEADY pattern where default is 0

R s

{R← default}

R

≷=
{R← R + 1}

Figure 4.1049: Simplified automaton for the NB_STEADY constraint obtained by ap-
plying decoration Table 3.39 to the seed transducer of the STEADY pattern where
default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 + 1 ≥ 0 are linear invariants.

s

s
−→
C +

←−
C

Table 4.251: Concrete glue matrix, derived from the parametrised glue matrix 3.16,
for the NB_STEADY constraint defined as the composition of the STEADY pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.252: Concrete glue matrix, derived from the parametrised glue matrix 3.16,
for the simplified automaton of the NB_STEADY constraint defined as the composition
of the STEADY pattern , the feature ONE , and the aggregator sum ; cells of the glue
matrix are coloured with the colour of the constituent to which they are related.
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Specialisation

≷ s <,>

Figure 4.1050: Automaton without registers for the NB_STEADY_EQ_0 constraint; it
describes all sequences containing no occurrence of the STEADY pattern on a sequence
of variables; it is derived from the automaton that counts the number of occurrences
of the STEADY pattern by removing the register R and the found transition, i.e. the
transition from state s to state s that increments R.

R sE R sO

<,>

=

<,>

=(A)

R sE R sO

<,>

=

<,>

=(B)

Figure 4.1051: Automata without registers for the (A) NB_STEADY_IS_EVEN and the
(B) NB_STEADY_IS_ODD constraints; they respectively achieve an even/odd number
of occurrences of the STEADY pattern on a sequence of n variables; transitions in blue
correspond to a new occurrence of the STEADY pattern.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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NB_STEADY_SEQUENCE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint NB_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = 0
rv = 1 ∧ sv ≥ 2⇒ VALUE ≥ 1
rv ≥ 2⇒ VALUE ≥ 0
rv = 1 ∧ sv ≥ 2⇒ VALUE ≤ 1
rv ≥ 2 ∧ sv ≥ 2⇒ VALUE ≤ bsv/2c¬
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1056)

17

VALUE ≤ 8

Ê

Ë

Ì

Í

Î

Ï

Ð

Ñ

Purpose

VALUE is the number of occurrences of the STEADY_SEQUENCE pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.

Example (5, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.1052 provides an example where the NB_STEADY_SEQUENCE

(5, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_steady_sequence,['20141203']).

ctr_origin(nb_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(nb_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_steady_sequence,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_steady_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#=>'VALUE'=0,rv=1#/\sv>=2#=>'VALUE'>=1,rv>=2#=>'VALUE'>=0,rv=1#/\sv>=2#=>'VALUE'=<1,rv>=2#/\sv>=2#=>'VALUE'=<markup(sv/2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_steady_sequence, []).

ctr_functional_dependency(nb_steady_sequence, 1, [2]).

ctr_typical(nb_steady_sequence,[size('VARIABLES')>1]).


ctr_example(nb_steady_sequence,nb_steady_sequence(5,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(nb_steady_sequence,[]).

ctr_eval(nb_steady_sequence, [checker(nb_steady_sequence_c1),
    checker(nb_steady_sequence_c),
    automaton(nb_steady_sequence_a1),
    automaton(nb_steady_sequence_a),
    automaton_with_signature(nb_steady_sequence_a1_s),
    automaton_with_signature(nb_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value).

nb_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        nb_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
nb_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is R+C,
        nb_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
nb_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(C,max(D,1)),
        nb_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

nb_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_steady_sequence_c1(VARS, Default, s, Default, Value).

nb_steady_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        nb_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+1,
        nb_steady_sequence_c1([Xj|Xs], Default, r, A1000, Result).
nb_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=\=Xj, !,
        nb_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_steady_sequence_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(nb_steady_sequence, nb_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_steady_sequence, nb_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_steady_sequence, nb_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_steady_sequence, nb_steady_sequence_ao1, pair_signature(2,signature)).

nb_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_steady_sequence_a(Flag,Value,VARIABLES,Default).

nb_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([max(D, 1), 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,r,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

nb_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([max(D, 1), 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,r,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_steady_sequence_a1(Flag,Value,VARIABLES,Default).

nb_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([R + 1])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

nb_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([R + 1])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_steady_sequence_r(VALUE,Xs,SV):-
        nb_steady_sequence_r(VALUE,Xs,SV,SV).

nb_steady_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=1#/\SV#>=2#=>VALUE#>=1,
        RV#>=2#=>VALUE#>=0,
        RV#=1#/\SV#>=2#=>VALUE#=<1,
        RV#>=2#/\SV#>=2#=>VALUE#=<SV/2.

ctr_glue_matrix(nb_steady_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,1)]).

ctr_glue_matrix1(nb_steady_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-1)]).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_0, kernel([source(s),sink(s)],[arc(s,0,s,(true->[])),arc(s,2,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_1, kernel([source(s(1)),sink(s(2)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_2, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_3, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_4, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_5, kernel([source(s(1)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_up, kernel([source(s),sink(s),sink(r),sink(r1)],[arc(s,0,s1,(true->[])),arc(s,1,r,(true->[])),arc(s,2,s1,(true->[])),arc(r,0,s,(true->[])),arc(r,1,r1,(true->[])),arc(r,2,s,(true->[])),arc(s1,1,r1,(true->[])),arc(r1,0,s1,(true->[])),arc(r1,2,s1,(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_is_even, kernel([source(sE),sink(sE),sink(rE)],[arc(sE,0,sE,(true->[])),arc(sE,1,rO,(true->[])),arc(sE,2,sE,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,rO,(true->[])),arc(rO,2,sO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,rE,(true->[])),arc(sO,2,sO,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,rE,(true->[])),arc(rE,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_is_odd, kernel([source(sE),sink(sO),sink(rO)],[arc(sE,0,sE,(true->[])),arc(sE,1,rO,(true->[])),arc(sE,2,sE,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,rO,(true->[])),arc(rO,2,sO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,rE,(true->[])),arc(sO,2,sO,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,rE,(true->[])),arc(rE,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_lt_up, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_up_minus_1, kernel([source(s(2)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(3),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_lt_up_minus_1, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_up_minus_2, kernel([source(s(2)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(7),(true->[])),arc(s(11),2,s(9),(true->[])),arc(s(12),0,s(9),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_gt_2, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_lt_up_minus_2, kernel([source(s(2)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(12),(true->[])),arc(s(14),0,s(12),(true->[])),arc(s(14),2,s(12),(true->[])),arc(s(15),0,s(13),(true->[])),arc(s(15),1,s(11),(true->[])),arc(s(15),2,s(13),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(14),(true->[])),arc(s(16),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_gt_3, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_lt_up_minus_3, kernel([source(s(2)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(13),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(13),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(16),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),2,s(16),(true->[])),arc(s(19),0,s(17),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(17),(true->[])),arc(s(20),1,s(18),(true->[])),arc(s(20),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_gt_4, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_lt_up_minus_4, kernel([source(s(2)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(13),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(17),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(19),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(13),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(17),(true->[])),arc(s(18),2,s(23),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(24),(true->[])),arc(s(21),2,s(20),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),2,s(20),(true->[])),arc(s(23),0,s(21),(true->[])),arc(s(23),1,s(19),(true->[])),arc(s(23),2,s(21),(true->[])),arc(s(24),0,s(21),(true->[])),arc(s(24),1,s(22),(true->[])),arc(s(24),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_gt_5, kernel([source(s(1)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_lt_up_minus_5, kernel([source(s(2)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(13),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(17),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(19),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(21),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(23),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(6)),sink(s(5)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(8),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(10)),sink(s(5)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(8),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(1)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(10),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(3)*s(10),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(12)),sink(s(5)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(8),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(1)*s(12),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(10),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(5)*s(11),(true->[])),arc(s(4)*s(11),1,s(3)*s(12),(true->[])),arc(s(4)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(1)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(12),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(4)*s(12),0,s(5)*s(12),(true->[])),arc(s(4)*s(12),1,s(3)*s(12),(true->[])),arc(s(4)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_0_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_1_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(7)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_2_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(6),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(7)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_3_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(6),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(7)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_4_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(10)),sink(s(9)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(6),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(1)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(3)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(5)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(10),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(7)*s(10),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_5_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(12)),sink(s(9)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(6),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(1)*s(12),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(3)*s(12),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(1)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(5)*s(12),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(10),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(3)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(9)*s(11),(true->[])),arc(s(8)*s(11),1,s(7)*s(12),(true->[])),arc(s(8)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(5)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(12),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(7)*s(12),(true->[])),arc(s(8)*s(12),2,s(9)*s(12),(true->[])),arc(s(9)*s(12),0,s(9)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_0_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(11)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_1_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(7)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(9)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(4),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(11)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_2_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(4),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(7)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(9)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(6),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(11)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_3_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(4),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(6),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(7)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(9)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(8),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(11)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_4_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(10)),sink(s(13)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(4),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(1)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(6),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(3)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(5)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(9)*s(10),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(8),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(7)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(11)*s(10),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(9)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(10),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(11)*s(10),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_5_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(12)),sink(s(13)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(4),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(1)*s(12),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(6),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(3)*s(12),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(1)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(5)*s(12),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(9)*s(10),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(8),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(3)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(7)*s(12),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(11)*s(10),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(5)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(9)*s(12),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(10),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(7)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(13)*s(11),(true->[])),arc(s(12)*s(11),1,s(11)*s(12),(true->[])),arc(s(12)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(9)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(12),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[])),arc(s(12)*s(12),0,s(13)*s(12),(true->[])),arc(s(12)*s(12),1,s(11)*s(12),(true->[])),arc(s(12)*s(12),2,s(13)*s(12),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_0_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(2)),sink(s(17)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(11)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(13)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(2),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(15)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_1_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(7)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(9)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(2),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(11)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(13)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(4),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(15)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_2_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(6)),sink(s(17)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(2),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(7)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(9)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(4),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(11)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(13)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(6),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(15)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_3_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(8)),sink(s(17)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(2),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(4),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(7)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(9)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(6),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(11)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(13)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(8),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(15)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_4_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(10)),sink(s(17)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(2),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(1)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(4),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(3)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(5)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(9)*s(10),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(6),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(7)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(11)*s(10),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(9)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(13)*s(10),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(8),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(11)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(15)*s(10),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(13)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(16)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(10),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(16)*s(10),0,s(17)*s(10),(true->[])),arc(s(16)*s(10),1,s(15)*s(10),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_5_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(12)),sink(s(17)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(2),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(1)*s(12),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(4),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(3)*s(12),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(1)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(5)*s(12),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(9)*s(10),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(6),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(3)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(7)*s(12),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(11)*s(10),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(5)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(9)*s(12),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(13)*s(10),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(8),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(7)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(11)*s(12),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(14)*s(11),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(15)*s(10),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(9)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(13)*s(12),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(10),0,s(16)*s(11),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(11),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(10),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(11)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(12),0,s(14)*s(12),(true->[])),arc(s(13)*s(12),1,s(15)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(17)*s(11),(true->[])),arc(s(16)*s(11),1,s(15)*s(12),(true->[])),arc(s(16)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(13)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(12),0,s(16)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(16)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(12),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(16)*s(12),0,s(17)*s(12),(true->[])),arc(s(16)*s(12),1,s(15)*s(12),(true->[])),arc(s(16)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_0_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(11)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(13)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(15)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(2),0,s(18)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(17)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(2),0,s(20)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(2),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(19)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_1_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(4)),sink(s(21)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(7)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(9)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(11)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(13)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(2),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(15)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(4),0,s(18)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(17)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(4),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(19)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_2_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(6)),sink(s(21)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(7)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(9)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(2),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(11)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(13)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(4),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(15)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(18)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(6),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(19)*s(6),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(17)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(6),0,s(20)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(6),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(19)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_3_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(8)),sink(s(21)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(2),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(7)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(9)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(4),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(11)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(19)*s(6),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(13)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(17)*s(8),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(6),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(15)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(8),0,s(18)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(8),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(19)*s(8),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(17)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(20)*s(8),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(8),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(19)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_4_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(10)),sink(s(21)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(1)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(2),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(3)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(5)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(9)*s(10),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(4),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(7)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(11)*s(10),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(19)*s(6),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(9)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(13)*s(10),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(17)*s(8),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(6),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(11)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(15)*s(10),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(18)*s(9),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(19)*s(8),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(13)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(16)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(17)*s(10),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(20)*s(9),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(8),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(15)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(18)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(9),0,s(21)*s(9),(true->[])),arc(s(20)*s(9),1,s(19)*s(10),(true->[])),arc(s(20)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(17)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(10),0,s(20)*s(10),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(10),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(19)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_5_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(12)),sink(s(21)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(1)*s(12),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(2),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(3)*s(12),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(1)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(5)*s(12),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(9)*s(10),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(4),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(3)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(7)*s(12),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(11)*s(10),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(19)*s(6),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(5)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(9)*s(12),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(13)*s(10),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(17)*s(8),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(6),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(7)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(11)*s(12),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(14)*s(11),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(15)*s(10),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(18)*s(9),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(19)*s(8),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(9)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(13)*s(12),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(10),0,s(16)*s(11),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(11),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(17)*s(10),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(20)*s(9),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(8),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(11)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(12),0,s(14)*s(12),(true->[])),arc(s(13)*s(12),1,s(15)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(15)*s(12),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(10),0,s(18)*s(11),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(11),(true->[])),arc(s(20)*s(9),0,s(21)*s(9),(true->[])),arc(s(20)*s(9),1,s(19)*s(10),(true->[])),arc(s(20)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(13)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(12),0,s(16)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(16)*s(12),(true->[])),arc(s(18)*s(11),0,s(20)*s(11),(true->[])),arc(s(18)*s(11),1,s(17)*s(12),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(10),0,s(20)*s(11),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(11),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(10),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(16)*s(12),0,s(18)*s(12),(true->[])),arc(s(16)*s(12),1,s(15)*s(12),(true->[])),arc(s(16)*s(12),2,s(18)*s(12),(true->[])),arc(s(17)*s(12),0,s(18)*s(12),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(18)*s(12),(true->[])),arc(s(20)*s(11),0,s(21)*s(11),(true->[])),arc(s(20)*s(11),1,s(19)*s(12),(true->[])),arc(s(20)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(11),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(17)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(12),(true->[])),arc(s(19)*s(12),0,s(20)*s(12),(true->[])),arc(s(19)*s(12),1,s(21)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(12),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(12),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[])),arc(s(20)*s(12),0,s(21)*s(12),(true->[])),arc(s(20)*s(12),1,s(19)*s(12),(true->[])),arc(s(20)*s(12),2,s(21)*s(12),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(21)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_0_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(2)),sink(s(25)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(11)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(13)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(15)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(2),0,s(18)*s(2),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(17)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(2),0,s(20)*s(2),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(21)*s(2),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(19)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(2),0,s(22)*s(2),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(23)*s(2),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(21)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(2),0,s(24)*s(2),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(2),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(23)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_1_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(4)),sink(s(25)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(7)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(9)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(11)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(13)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(21)*s(2),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(15)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(4),0,s(18)*s(4),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(23)*s(2),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(17)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(21)*s(4),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(2),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(19)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(4),0,s(22)*s(4),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(23)*s(4),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(21)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(4),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(4),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(23)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_2_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(6)),sink(s(25)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(7)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(9)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(21)*s(2),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(11)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(23)*s(2),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(13)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(21)*s(4),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(2),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(15)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(18)*s(6),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(6),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(19)*s(6),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(23)*s(4),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(17)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(6),0,s(20)*s(6),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(6),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(21)*s(6),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(4),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(19)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(22)*s(6),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(22)*s(6),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(23)*s(6),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(21)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(6),0,s(24)*s(6),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(24)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(6),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(23)*s(6),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_3_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(8)),sink(s(25)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(21)*s(2),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(7)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(23)*s(2),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(9)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(21)*s(4),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(2),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(11)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(19)*s(6),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(23)*s(4),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(13)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(17)*s(8),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(21)*s(6),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(4),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(15)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(8),0,s(18)*s(8),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(8),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(19)*s(8),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(6),0,s(22)*s(7),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(22)*s(7),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(23)*s(6),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(17)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(20)*s(8),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(21)*s(8),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(24)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(6),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(20)*s(8),0,s(22)*s(8),(true->[])),arc(s(20)*s(8),1,s(19)*s(8),(true->[])),arc(s(20)*s(8),2,s(22)*s(8),(true->[])),arc(s(21)*s(8),0,s(22)*s(8),(true->[])),arc(s(21)*s(8),1,s(23)*s(8),(true->[])),arc(s(21)*s(8),2,s(22)*s(8),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(23)*s(8),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(22)*s(8),0,s(24)*s(8),(true->[])),arc(s(22)*s(8),1,s(21)*s(8),(true->[])),arc(s(22)*s(8),2,s(24)*s(8),(true->[])),arc(s(23)*s(8),0,s(24)*s(8),(true->[])),arc(s(23)*s(8),1,s(25)*s(8),(true->[])),arc(s(23)*s(8),2,s(24)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(8),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(24)*s(8),0,s(25)*s(8),(true->[])),arc(s(24)*s(8),1,s(23)*s(8),(true->[])),arc(s(24)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_4_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(10)),sink(s(25)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(1)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(21)*s(2),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(3)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(23)*s(2),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(5)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(9)*s(10),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(21)*s(4),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(2),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(7)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(11)*s(10),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(19)*s(6),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(23)*s(4),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(9)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(13)*s(10),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(17)*s(8),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(21)*s(6),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(4),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(11)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(15)*s(10),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(18)*s(9),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(19)*s(8),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(6),0,s(22)*s(7),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(22)*s(7),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(23)*s(6),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(13)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(16)*s(10),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(17)*s(10),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(20)*s(9),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(21)*s(8),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(24)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(6),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(15)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(18)*s(10),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(9),0,s(22)*s(9),(true->[])),arc(s(20)*s(9),1,s(19)*s(10),(true->[])),arc(s(20)*s(9),2,s(22)*s(9),(true->[])),arc(s(21)*s(8),0,s(22)*s(9),(true->[])),arc(s(21)*s(8),1,s(23)*s(8),(true->[])),arc(s(21)*s(8),2,s(22)*s(9),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(23)*s(8),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(17)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(10),0,s(20)*s(10),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(10),(true->[])),arc(s(22)*s(9),0,s(24)*s(9),(true->[])),arc(s(22)*s(9),1,s(21)*s(10),(true->[])),arc(s(22)*s(9),2,s(24)*s(9),(true->[])),arc(s(23)*s(8),0,s(24)*s(9),(true->[])),arc(s(23)*s(8),1,s(25)*s(8),(true->[])),arc(s(23)*s(8),2,s(24)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(8),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(20)*s(10),0,s(22)*s(10),(true->[])),arc(s(20)*s(10),1,s(19)*s(10),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(21)*s(10),0,s(22)*s(10),(true->[])),arc(s(21)*s(10),1,s(23)*s(10),(true->[])),arc(s(21)*s(10),2,s(22)*s(10),(true->[])),arc(s(24)*s(9),0,s(25)*s(9),(true->[])),arc(s(24)*s(9),1,s(23)*s(10),(true->[])),arc(s(24)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(22)*s(10),0,s(24)*s(10),(true->[])),arc(s(22)*s(10),1,s(21)*s(10),(true->[])),arc(s(22)*s(10),2,s(24)*s(10),(true->[])),arc(s(23)*s(10),0,s(24)*s(10),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(10),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[])),arc(s(24)*s(10),0,s(25)*s(10),(true->[])),arc(s(24)*s(10),1,s(23)*s(10),(true->[])),arc(s(24)*s(10),2,s(25)*s(10),(true->[])),arc(s(25)*s(10),0,s(25)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_steady_sequence, nb_steady_sequence_between_5_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(12)),sink(s(25)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(9)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(11)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(9)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(13)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(13)*s(2),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(7)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(11)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(15)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(15)*s(2),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(1)*s(10),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(5)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(9)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(13)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(13)*s(4),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(17)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(17)*s(2),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(3)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(3)*s(10),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(11)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(15)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(15)*s(4),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(19)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(19)*s(2),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(1)*s(12),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(5)*s(10),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(9)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(13)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(13)*s(6),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(17)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(17)*s(4),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(21)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(21)*s(2),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(3)*s(12),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(7)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(7)*s(10),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(11)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(15)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(15)*s(6),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(19)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(19)*s(4),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(23)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(23)*s(2),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(1)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(5)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(5)*s(12),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(9)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(9)*s(10),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(13)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(13)*s(8),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(17)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(17)*s(6),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(21)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(21)*s(4),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(25)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(2),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(3)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(7)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(7)*s(12),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(11)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(11)*s(10),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(15)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(15)*s(8),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(19)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(19)*s(6),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(23)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(23)*s(4),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(5)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(9)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(9)*s(12),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(13)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(13)*s(10),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(17)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(17)*s(8),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(21)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(21)*s(6),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(25)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(4),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(7)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(11)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(11)*s(12),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(14)*s(11),(true->[])),arc(s(13)*s(10),1,s(15)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(15)*s(10),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(18)*s(9),(true->[])),arc(s(17)*s(8),1,s(19)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(19)*s(8),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(6),0,s(22)*s(7),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(22)*s(7),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(23)*s(6),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(9)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(13)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(13)*s(12),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(10),0,s(16)*s(11),(true->[])),arc(s(15)*s(10),1,s(17)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(11),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(17)*s(10),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(20)*s(9),(true->[])),arc(s(19)*s(8),1,s(21)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(21)*s(8),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(25)*s(6),(true->[])),arc(s(23)*s(6),2,s(24)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(6),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(11)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(12),0,s(14)*s(12),(true->[])),arc(s(13)*s(12),1,s(15)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(15)*s(12),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(10),0,s(18)*s(11),(true->[])),arc(s(17)*s(10),1,s(19)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(11),(true->[])),arc(s(20)*s(9),0,s(22)*s(9),(true->[])),arc(s(20)*s(9),1,s(19)*s(10),(true->[])),arc(s(20)*s(9),2,s(22)*s(9),(true->[])),arc(s(21)*s(8),0,s(22)*s(9),(true->[])),arc(s(21)*s(8),1,s(23)*s(8),(true->[])),arc(s(21)*s(8),2,s(22)*s(9),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(23)*s(8),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(13)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(12),0,s(16)*s(12),(true->[])),arc(s(15)*s(12),1,s(17)*s(12),(true->[])),arc(s(15)*s(12),2,s(16)*s(12),(true->[])),arc(s(18)*s(11),0,s(20)*s(11),(true->[])),arc(s(18)*s(11),1,s(17)*s(12),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(10),0,s(20)*s(11),(true->[])),arc(s(19)*s(10),1,s(21)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(11),(true->[])),arc(s(22)*s(9),0,s(24)*s(9),(true->[])),arc(s(22)*s(9),1,s(21)*s(10),(true->[])),arc(s(22)*s(9),2,s(24)*s(9),(true->[])),arc(s(23)*s(8),0,s(24)*s(9),(true->[])),arc(s(23)*s(8),1,s(25)*s(8),(true->[])),arc(s(23)*s(8),2,s(24)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(8),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(16)*s(12),0,s(18)*s(12),(true->[])),arc(s(16)*s(12),1,s(15)*s(12),(true->[])),arc(s(16)*s(12),2,s(18)*s(12),(true->[])),arc(s(17)*s(12),0,s(18)*s(12),(true->[])),arc(s(17)*s(12),1,s(19)*s(12),(true->[])),arc(s(17)*s(12),2,s(18)*s(12),(true->[])),arc(s(20)*s(11),0,s(22)*s(11),(true->[])),arc(s(20)*s(11),1,s(19)*s(12),(true->[])),arc(s(20)*s(11),2,s(22)*s(11),(true->[])),arc(s(21)*s(10),0,s(22)*s(11),(true->[])),arc(s(21)*s(10),1,s(23)*s(10),(true->[])),arc(s(21)*s(10),2,s(22)*s(11),(true->[])),arc(s(24)*s(9),0,s(25)*s(9),(true->[])),arc(s(24)*s(9),1,s(23)*s(10),(true->[])),arc(s(24)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(17)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(12),(true->[])),arc(s(19)*s(12),0,s(20)*s(12),(true->[])),arc(s(19)*s(12),1,s(21)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(12),(true->[])),arc(s(22)*s(11),0,s(24)*s(11),(true->[])),arc(s(22)*s(11),1,s(21)*s(12),(true->[])),arc(s(22)*s(11),2,s(24)*s(11),(true->[])),arc(s(23)*s(10),0,s(24)*s(11),(true->[])),arc(s(23)*s(10),1,s(25)*s(10),(true->[])),arc(s(23)*s(10),2,s(24)*s(11),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(10),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[])),arc(s(20)*s(12),0,s(22)*s(12),(true->[])),arc(s(20)*s(12),1,s(19)*s(12),(true->[])),arc(s(20)*s(12),2,s(22)*s(12),(true->[])),arc(s(21)*s(12),0,s(22)*s(12),(true->[])),arc(s(21)*s(12),1,s(23)*s(12),(true->[])),arc(s(21)*s(12),2,s(22)*s(12),(true->[])),arc(s(24)*s(11),0,s(25)*s(11),(true->[])),arc(s(24)*s(11),1,s(23)*s(12),(true->[])),arc(s(24)*s(11),2,s(25)*s(11),(true->[])),arc(s(25)*s(10),0,s(25)*s(11),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(11),(true->[])),arc(s(22)*s(12),0,s(24)*s(12),(true->[])),arc(s(22)*s(12),1,s(21)*s(12),(true->[])),arc(s(22)*s(12),2,s(24)*s(12),(true->[])),arc(s(23)*s(12),0,s(24)*s(12),(true->[])),arc(s(23)*s(12),1,s(25)*s(12),(true->[])),arc(s(23)*s(12),2,s(24)*s(12),(true->[])),arc(s(25)*s(11),0,s(25)*s(11),(true->[])),arc(s(25)*s(11),1,s(25)*s(12),(true->[])),arc(s(25)*s(11),2,s(25)*s(11),(true->[])),arc(s(24)*s(12),0,s(25)*s(12),(true->[])),arc(s(24)*s(12),1,s(23)*s(12),(true->[])),arc(s(24)*s(12),2,s(25)*s(12),(true->[])),arc(s(25)*s(12),0,s(25)*s(12),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(25)*s(12),(true->[]))],[],[],[])).


nb_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1052: Illustrating the NB_STEADY_SEQUENCE constraint of the Example
slot
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Automaton Figures 4.1053 and 4.1054 respectively depict the automaton associated with the constraint
NB_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← 0
R← default





= r
R

+
C

≷

={
C ← max(D, 1)
D ← 0

}
≷




C ← default
D ← 0
R← R + C





={
C ← max(C,max(D, 1))
D ← 0

}

Figure 4.1053: Automaton for the NB_STEADY_SEQUENCE constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the STEADY_SEQUENCE pattern
where default is 0

≷ s

{R← default}

= r

R

≷

=
{R← R + 1}≷

=

Figure 4.1054: Simplified automaton for the NB_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.39 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0;Ri−Ri−1 ≥ 0 and−Ri+Ri−2+1 ≥
0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

M

Table 4.253: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.17, for the NB_STEADY_SEQUENCE constraint defined as the composition of
the STEADY_SEQUENCE pattern , the feature ONE , and the aggregator sum ; cells
of the glue matrix are coloured with the colour of the constituent to which they are
related.

s r

s 0 0

r 0 −1
M

Table 4.254: Concrete glue matrix, derived from the parametrised glue matrix 3.17,
for the simplified automaton of the NB_STEADY_SEQUENCE constraint defined as
the composition of the STEADY_SEQUENCE pattern , the feature ONE , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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Specialisation

≷ s <,>

Figure 4.1055: Automaton without registers for the NB_STEADY_SEQUEN-
CE_EQ_0 constraint; it describes all sequences containing no occurrence of the
STEADY_SEQUENCE pattern on a sequence of variables; it is derived from the au-
tomaton that counts the number of occurrences of the STEADY_SEQUENCE pattern by
removing the register R, the found transition from state s to r that increments R, and
the state r that becomes unreachable after removing transition s→ r.

> s < r

≥ s′ ≤ r′

=

<,>

=

<,>

<,> =

= < =

= > =

< = < =

< = > =

= < < =

= < = <

= < = =

= < = >

= < > =

= = < =

= = > =

= > < =

= > = <

= > = =

= > = >

= > > =

> = < =

> = > =

Figure 4.1056: (left) Automaton without registers for the NB_STEADY_SEQUEN-
CE_EQ_UP constraint; it describes all sequences containing the maximum number of
occurrences of the STEADY_SEQUENCE pattern on a sequence of sv variables, i.e. b sv2 c
of the Restrictions slot (see ¬); transitions in blue correspond to a new occurrence of
the STEADY_SEQUENCE pattern, dashed transitions to slack, and accepting states have
a light-brown background; state r is accepting when sv mod 2 = 0, while states s

and r′ are accepting when sv mod 2 = 1. (right) All corresponding solutions for
sv− 1 ∈ {3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≷ sE = rO

≷ sO= rE

<,>

<,>=

=
=

<,>

=

<,>

(A)

≷ sE = rO

≷ sO= rE

<,>

<,>=

=
=

<,>

=

<,>

(B)

Figure 4.1057: Automata without registers for the (A) NB_STEADY_SEQUEN-
CE_IS_EVEN and the (B) NB_STEADY_SEQUENCE_IS_ODD constraints; they respec-
tively achieve an even/odd number of occurrences of the STEADY_SEQUENCE pattern
on a sequence of n variables; transitions in blue correspond to a new occurrence of the
STEADY_SEQUENCE pattern.
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NB_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint NB_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c¬
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1062)

13

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the STRICTLY_DECREASING_SEQUENCE pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.

Example (3, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.1058 provides an example where the NB_STRICTLY_DECREASING_SEQUENCE

(3, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_strictly_decreasing_sequence,['20141203']).

ctr_origin(nb_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(nb_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_strictly_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_strictly_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_strictly_decreasing_sequence, []).

ctr_functional_dependency(nb_strictly_decreasing_sequence, 1, [2]).

ctr_typical(nb_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(nb_strictly_decreasing_sequence,nb_strictly_decreasing_sequence(3,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(nb_strictly_decreasing_sequence,[]).

ctr_eval(nb_strictly_decreasing_sequence, [checker(nb_strictly_decreasing_sequence_c1),
    checker(nb_strictly_decreasing_sequence_c),
    automaton(nb_strictly_decreasing_sequence_a1),
    automaton(nb_strictly_decreasing_sequence_a),
    automaton_with_signature(nb_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(nb_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

nb_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
nb_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,1)),
        nb_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
nb_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is R+C,
        nb_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

nb_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Value).

nb_strictly_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
nb_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        nb_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, R, Result).
nb_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        nb_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

nb_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

nb_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(D, 1), 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([max(C, max(D, 1)), 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

nb_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(D, 1), 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([max(C, max(D, 1)), 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

nb_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + 1])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

nb_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + 1])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        nb_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

nb_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2.

ctr_glue_matrix(nb_strictly_decreasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,1)]).

ctr_glue_matrix1(nb_strictly_decreasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-1)]).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_0, kernel([source(s),sink(s)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_1, kernel([source(a),sink(b),sink(c)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,c,(true->[])),arc(b,1,c,(true->[])),arc(b,2,b,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_2, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(4),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_3, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_4, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_5, kernel([source(s(1)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_up, kernel([source(s),sink(s),sink(r),sink(r1)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s,(true->[])),arc(r,1,s,(true->[])),arc(r,2,r1,(true->[])),arc(s1,2,r1,(true->[])),arc(r1,0,s1,(true->[])),arc(r1,1,s1,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_is_even, kernel([source(sE),sink(sE),sink(rE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rO,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,sO,(true->[])),arc(rO,2,rO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rE,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,sE,(true->[])),arc(rE,2,rE,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_is_odd, kernel([source(sE),sink(sO),sink(rO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rO,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,sO,(true->[])),arc(rO,2,rO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rE,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,sE,(true->[])),arc(rE,2,rE,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_lt_up, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_up_minus_1, kernel([source(s(2)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(8),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(4),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_lt_up_minus_1, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_up_minus_2, kernel([source(s(2)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_gt_2, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_lt_up_minus_2, kernel([source(s(2)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(12),(true->[])),arc(s(14),0,s(12),(true->[])),arc(s(14),1,s(12),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(14),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(14),(true->[])),arc(s(16),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_gt_3, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_lt_up_minus_3, kernel([source(s(2)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(16),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(16),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(18),(true->[])),arc(s(19),1,s(18),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(18),(true->[])),arc(s(20),1,s(18),(true->[])),arc(s(20),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_gt_4, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_lt_up_minus_4, kernel([source(s(2)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(23),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(20),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(22),(true->[])),arc(s(24),1,s(22),(true->[])),arc(s(24),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_gt_5, kernel([source(s(1)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(11),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_lt_up_minus_5, kernel([source(s(2)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(21),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(24),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(23),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(6)),sink(s(5)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(10)),sink(s(5)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(9),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(12)),sink(s(5)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(9),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(5)*s(11),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(11),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(12),(true->[])),arc(s(4)*s(12),0,s(5)*s(12),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_0_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_1_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_2_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_3_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_4_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(10)),sink(s(9)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(9),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_5_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(12)),sink(s(9)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(6)*s(11),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(9),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(8)*s(11),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(6)*s(12),(true->[])),arc(s(5)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(11),0,s(9)*s(11),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(12),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(11),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(12),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(12),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(9)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(12),(true->[])),arc(s(9)*s(12),0,s(9)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_0_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_1_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_2_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_3_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_4_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(10)),sink(s(13)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(9),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_5_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(12)),sink(s(13)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(6)*s(11),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(8)*s(11),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(6)*s(12),(true->[])),arc(s(5)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(12),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(10)*s(11),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(9),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(12),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(12)*s(11),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(10)*s(12),(true->[])),arc(s(9)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(11),0,s(13)*s(11),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(12),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(11),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(12)*s(12),(true->[])),arc(s(11)*s(12),2,s(13)*s(12),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(12),(true->[])),arc(s(12)*s(12),0,s(13)*s(12),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_0_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(2)),sink(s(17)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(2),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_1_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_2_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(6)),sink(s(17)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(5),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(6),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_3_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(8)),sink(s(17)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(5),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(7),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(8),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_4_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(10)),sink(s(17)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(5),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(7),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(10),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(10),(true->[])),arc(s(13)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(9),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(10),(true->[])),arc(s(15)*s(10),0,s(16)*s(10),(true->[])),arc(s(15)*s(10),1,s(16)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(16)*s(10),0,s(17)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(10),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_5_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(12)),sink(s(17)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(6)*s(11),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(5),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(8)*s(11),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(6)*s(12),(true->[])),arc(s(5)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(12),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(10)*s(11),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(7),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(12),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(12)*s(11),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(10),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(10)*s(12),(true->[])),arc(s(9)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(12),(true->[])),arc(s(13)*s(10),0,s(14)*s(11),(true->[])),arc(s(13)*s(10),1,s(14)*s(11),(true->[])),arc(s(13)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(9),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(12)*s(12),(true->[])),arc(s(11)*s(12),2,s(13)*s(12),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(12),(true->[])),arc(s(15)*s(10),0,s(16)*s(11),(true->[])),arc(s(15)*s(10),1,s(16)*s(11),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(13)*s(12),0,s(14)*s(12),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(15)*s(12),(true->[])),arc(s(16)*s(11),0,s(17)*s(11),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(12),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(11),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(13)*s(12),(true->[])),arc(s(15)*s(12),0,s(16)*s(12),(true->[])),arc(s(15)*s(12),1,s(16)*s(12),(true->[])),arc(s(15)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(12),(true->[])),arc(s(16)*s(12),0,s(17)*s(12),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(15)*s(12),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_0_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(2),(true->[])),arc(s(17)*s(2),0,s(18)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(2),(true->[])),arc(s(19)*s(2),0,s(20)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(2),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_1_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(4)),sink(s(21)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(4),0,s(18)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(4),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_2_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(6)),sink(s(21)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(6),(true->[])),arc(s(17)*s(6),0,s(18)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(5),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(6),(true->[])),arc(s(19)*s(6),0,s(20)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(6),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_3_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(8)),sink(s(21)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(5),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(8),(true->[])),arc(s(17)*s(8),0,s(18)*s(8),(true->[])),arc(s(17)*s(8),1,s(18)*s(8),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(7),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(8),0,s(20)*s(8),(true->[])),arc(s(19)*s(8),1,s(20)*s(8),(true->[])),arc(s(19)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(8),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[]))],[],[],[])).
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ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_5_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(12)),sink(s(21)*s(12))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(10),0,s(2)*s(11),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(21)*s(1),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(12),(true->[])),arc(s(3)*s(10),0,s(4)*s(11),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(1)*s(12),0,s(2)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(12),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(6)*s(11),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(12),(true->[])),arc(s(3)*s(12),0,s(4)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(8)*s(11),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(3)*s(12),(true->[])),arc(s(5)*s(12),0,s(6)*s(12),(true->[])),arc(s(5)*s(12),1,s(6)*s(12),(true->[])),arc(s(5)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(12),(true->[])),arc(s(9)*s(10),0,s(10)*s(11),(true->[])),arc(s(9)*s(10),1,s(10)*s(11),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(5),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(12),(true->[])),arc(s(11)*s(10),0,s(12)*s(11),(true->[])),arc(s(11)*s(10),1,s(12)*s(11),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(10),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(7)*s(12),(true->[])),arc(s(9)*s(12),0,s(10)*s(12),(true->[])),arc(s(9)*s(12),1,s(10)*s(12),(true->[])),arc(s(9)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(12),(true->[])),arc(s(13)*s(10),0,s(14)*s(11),(true->[])),arc(s(13)*s(10),1,s(14)*s(11),(true->[])),arc(s(13)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(10),(true->[])),arc(s(17)*s(8),0,s(18)*s(9),(true->[])),arc(s(17)*s(8),1,s(18)*s(9),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(7),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(9)*s(12),(true->[])),arc(s(11)*s(12),0,s(12)*s(12),(true->[])),arc(s(11)*s(12),1,s(12)*s(12),(true->[])),arc(s(11)*s(12),2,s(13)*s(12),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(12),(true->[])),arc(s(15)*s(10),0,s(16)*s(11),(true->[])),arc(s(15)*s(10),1,s(16)*s(11),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(10),(true->[])),arc(s(19)*s(8),0,s(20)*s(9),(true->[])),arc(s(19)*s(8),1,s(20)*s(9),(true->[])),arc(s(19)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(11)*s(12),(true->[])),arc(s(13)*s(12),0,s(14)*s(12),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(15)*s(12),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(12),(true->[])),arc(s(17)*s(10),0,s(18)*s(11),(true->[])),arc(s(17)*s(10),1,s(18)*s(11),(true->[])),arc(s(17)*s(10),2,s(19)*s(10),(true->[])),arc(s(20)*s(9),0,s(21)*s(9),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(10),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(9),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(13)*s(12),(true->[])),arc(s(15)*s(12),0,s(16)*s(12),(true->[])),arc(s(15)*s(12),1,s(16)*s(12),(true->[])),arc(s(15)*s(12),2,s(17)*s(12),(true->[])),arc(s(18)*s(11),0,s(20)*s(11),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(17)*s(12),(true->[])),arc(s(19)*s(10),0,s(20)*s(11),(true->[])),arc(s(19)*s(10),1,s(20)*s(11),(true->[])),arc(s(19)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(10),(true->[])),arc(s(16)*s(12),0,s(18)*s(12),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(15)*s(12),(true->[])),arc(s(17)*s(12),0,s(18)*s(12),(true->[])),arc(s(17)*s(12),1,s(18)*s(12),(true->[])),arc(s(17)*s(12),2,s(19)*s(12),(true->[])),arc(s(20)*s(11),0,s(21)*s(11),(true->[])),arc(s(20)*s(11),1,s(21)*s(11),(true->[])),arc(s(20)*s(11),2,s(19)*s(12),(true->[])),arc(s(21)*s(10),0,s(21)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(11),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(17)*s(12),(true->[])),arc(s(19)*s(12),0,s(20)*s(12),(true->[])),arc(s(19)*s(12),1,s(20)*s(12),(true->[])),arc(s(19)*s(12),2,s(21)*s(12),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(12),(true->[])),arc(s(20)*s(12),0,s(21)*s(12),(true->[])),arc(s(20)*s(12),1,s(21)*s(12),(true->[])),arc(s(20)*s(12),2,s(19)*s(12),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(21)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_0_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(2)),sink(s(25)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(2),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(16)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(2),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(15)*s(2),(true->[])),arc(s(17)*s(2),0,s(18)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(17)*s(2),(true->[])),arc(s(19)*s(2),0,s(20)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(2),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(19)*s(2),(true->[])),arc(s(21)*s(2),0,s(22)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(2),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(21)*s(2),(true->[])),arc(s(23)*s(2),0,s(24)*s(2),(true->[])),arc(s(23)*s(2),1,s(24)*s(2),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(23)*s(2),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_1_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(4)),sink(s(25)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(4),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(13)*s(4),(true->[])),arc(s(15)*s(4),0,s(16)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(4),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(15)*s(4),(true->[])),arc(s(17)*s(4),0,s(18)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(22)*s(3),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(17)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(4),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(4),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(24)*s(3),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(19)*s(4),(true->[])),arc(s(21)*s(4),0,s(22)*s(4),(true->[])),arc(s(21)*s(4),1,s(22)*s(4),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(3),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(21)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(4),(true->[])),arc(s(23)*s(4),1,s(24)*s(4),(true->[])),arc(s(23)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(23)*s(4),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_2_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(6)),sink(s(25)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(22)*s(3),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(13)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(4),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(24)*s(3),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(15)*s(6),(true->[])),arc(s(17)*s(6),0,s(18)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(22)*s(5),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(3),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(17)*s(6),(true->[])),arc(s(19)*s(6),0,s(20)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(6),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(24)*s(5),(true->[])),arc(s(23)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(19)*s(6),(true->[])),arc(s(21)*s(6),0,s(22)*s(6),(true->[])),arc(s(21)*s(6),1,s(22)*s(6),(true->[])),arc(s(21)*s(6),2,s(23)*s(6),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(5),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(21)*s(6),(true->[])),arc(s(23)*s(6),0,s(24)*s(6),(true->[])),arc(s(23)*s(6),1,s(24)*s(6),(true->[])),arc(s(23)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(23)*s(6),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_3_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(8)),sink(s(25)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(22)*s(3),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(4),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(24)*s(3),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(8),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(22)*s(5),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(3),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(13)*s(8),(true->[])),arc(s(15)*s(8),0,s(16)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(8),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(6),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(24)*s(5),(true->[])),arc(s(23)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(15)*s(8),(true->[])),arc(s(17)*s(8),0,s(18)*s(8),(true->[])),arc(s(17)*s(8),1,s(18)*s(8),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(6),0,s(22)*s(7),(true->[])),arc(s(21)*s(6),1,s(22)*s(7),(true->[])),arc(s(21)*s(6),2,s(23)*s(6),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(5),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(17)*s(8),(true->[])),arc(s(19)*s(8),0,s(20)*s(8),(true->[])),arc(s(19)*s(8),1,s(20)*s(8),(true->[])),arc(s(19)*s(8),2,s(21)*s(8),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(21)*s(8),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(24)*s(7),(true->[])),arc(s(23)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(20)*s(8),0,s(22)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(19)*s(8),(true->[])),arc(s(21)*s(8),0,s(22)*s(8),(true->[])),arc(s(21)*s(8),1,s(22)*s(8),(true->[])),arc(s(21)*s(8),2,s(23)*s(8),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(7),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(22)*s(8),0,s(24)*s(8),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(21)*s(8),(true->[])),arc(s(23)*s(8),0,s(24)*s(8),(true->[])),arc(s(23)*s(8),1,s(24)*s(8),(true->[])),arc(s(23)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(8),(true->[])),arc(s(24)*s(8),0,s(25)*s(8),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(23)*s(8),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_decreasing_sequence, nb_strictly_decreasing_sequence_between_4_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(10)),sink(s(25)*s(10))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(11)*s(2),(true->[])),arc(s(12)*s(1),0,s(14)*s(1),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(14)*s(1),0,s(16)*s(1),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(9),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(7)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(14)*s(3),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(15)*s(2),(true->[])),arc(s(16)*s(1),0,s(18)*s(1),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(15)*s(2),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(10),(true->[])),arc(s(3)*s(8),0,s(4)*s(9),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(4),(true->[])),arc(s(15)*s(2),0,s(16)*s(3),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(17)*s(2),(true->[])),arc(s(18)*s(1),0,s(20)*s(1),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(17)*s(2),(true->[])),arc(s(1)*s(10),0,s(2)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(3)*s(10),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(10),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(5),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(4),(true->[])),arc(s(17)*s(2),0,s(18)*s(3),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(20)*s(1),0,s(22)*s(1),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(1)*s(10),(true->[])),arc(s(3)*s(10),0,s(4)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(9),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(13)*s(6),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(6),(true->[])),arc(s(15)*s(4),0,s(16)*s(5),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(17)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(4),(true->[])),arc(s(19)*s(2),0,s(20)*s(3),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(21)*s(2),(true->[])),arc(s(22)*s(1),0,s(24)*s(1),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(21)*s(2),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(3)*s(10),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(7)*s(10),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(10),(true->[])),arc(s(9)*s(8),0,s(10)*s(9),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(6),0,s(14)*s(7),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(15)*s(6),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(6),(true->[])),arc(s(17)*s(4),0,s(18)*s(5),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(4),(true->[])),arc(s(21)*s(2),0,s(22)*s(3),(true->[])),arc(s(21)*s(2),1,s(22)*s(3),(true->[])),arc(s(21)*s(2),2,s(23)*s(2),(true->[])),arc(s(24)*s(1),0,s(25)*s(1),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(23)*s(2),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(9)*s(10),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(10),(true->[])),arc(s(11)*s(8),0,s(12)*s(9),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(6),0,s(16)*s(7),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(6),(true->[])),arc(s(19)*s(4),0,s(20)*s(5),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(4),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(24)*s(3),(true->[])),arc(s(23)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(7)*s(10),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(10),(true->[])),arc(s(9)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(9),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(15)*s(8),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(8),(true->[])),arc(s(17)*s(6),0,s(18)*s(7),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(19)*s(6),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(6),(true->[])),arc(s(21)*s(4),0,s(22)*s(5),(true->[])),arc(s(21)*s(4),1,s(22)*s(5),(true->[])),arc(s(21)*s(4),2,s(23)*s(4),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(3),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(9)*s(10),(true->[])),arc(s(11)*s(10),0,s(12)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(10),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(10),(true->[])),arc(s(15)*s(8),0,s(16)*s(9),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(17)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(8),(true->[])),arc(s(19)*s(6),0,s(20)*s(7),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(6),(true->[])),arc(s(23)*s(4),0,s(24)*s(5),(true->[])),arc(s(23)*s(4),1,s(24)*s(5),(true->[])),arc(s(23)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(10),(true->[])),arc(s(13)*s(10),2,s(15)*s(10),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(10),(true->[])),arc(s(17)*s(8),0,s(18)*s(9),(true->[])),arc(s(17)*s(8),1,s(18)*s(9),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(6),0,s(22)*s(7),(true->[])),arc(s(21)*s(6),1,s(22)*s(7),(true->[])),arc(s(21)*s(6),2,s(23)*s(6),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(5),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(13)*s(10),(true->[])),arc(s(15)*s(10),0,s(16)*s(10),(true->[])),arc(s(15)*s(10),1,s(16)*s(10),(true->[])),arc(s(15)*s(10),2,s(17)*s(10),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(10),(true->[])),arc(s(19)*s(8),0,s(20)*s(9),(true->[])),arc(s(19)*s(8),1,s(20)*s(9),(true->[])),arc(s(19)*s(8),2,s(21)*s(8),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(21)*s(8),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(24)*s(7),(true->[])),arc(s(23)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(15)*s(10),(true->[])),arc(s(17)*s(10),0,s(18)*s(10),(true->[])),arc(s(17)*s(10),1,s(18)*s(10),(true->[])),arc(s(17)*s(10),2,s(19)*s(10),(true->[])),arc(s(20)*s(9),0,s(22)*s(9),(true->[])),arc(s(20)*s(9),1,s(22)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(10),(true->[])),arc(s(21)*s(8),0,s(22)*s(9),(true->[])),arc(s(21)*s(8),1,s(22)*s(9),(true->[])),arc(s(21)*s(8),2,s(23)*s(8),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(23)*s(8),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(7),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(17)*s(10),(true->[])),arc(s(19)*s(10),0,s(20)*s(10),(true->[])),arc(s(19)*s(10),1,s(20)*s(10),(true->[])),arc(s(19)*s(10),2,s(21)*s(10),(true->[])),arc(s(22)*s(9),0,s(24)*s(9),(true->[])),arc(s(22)*s(9),1,s(24)*s(9),(true->[])),arc(s(22)*s(9),2,s(21)*s(10),(true->[])),arc(s(23)*s(8),0,s(24)*s(9),(true->[])),arc(s(23)*s(8),1,s(24)*s(9),(true->[])),arc(s(23)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(8),(true->[])),arc(s(20)*s(10),0,s(22)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(19)*s(10),(true->[])),arc(s(21)*s(10),0,s(22)*s(10),(true->[])),arc(s(21)*s(10),1,s(22)*s(10),(true->[])),arc(s(21)*s(10),2,s(23)*s(10),(true->[])),arc(s(24)*s(9),0,s(25)*s(9),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(23)*s(10),(true->[])),arc(s(25)*s(8),0,s(25)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(9),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[])),arc(s(22)*s(10),0,s(24)*s(10),(true->[])),arc(s(22)*s(10),1,s(24)*s(10),(true->[])),arc(s(22)*s(10),2,s(21)*s(10),(true->[])),arc(s(23)*s(10),0,s(24)*s(10),(true->[])),arc(s(23)*s(10),1,s(24)*s(10),(true->[])),arc(s(23)*s(10),2,s(25)*s(10),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(10),(true->[])),arc(s(24)*s(10),0,s(25)*s(10),(true->[])),arc(s(24)*s(10),1,s(25)*s(10),(true->[])),arc(s(24)*s(10),2,s(23)*s(10),(true->[])),arc(s(25)*s(10),0,s(25)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[]))],[],[],[])).
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nb_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



NB_STRICTLY_DECREASING_SEQUENCE 2059

= < > > = < < = < = > > = < >

1

decreasing
strictly

sequence 1

1

decreasing
strictly

sequence 2

3 (SUM)

1
feature values
(ONE)

decreasing
strictly

sequence 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

4 4

6

4

1 1

3

4 4

6 6

5

2 2

4

3

Figure 4.1058: Illustrating the NB_STRICTLY_DECREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.1059 and 4.1060 respectively depict the automaton associated with the constraint
NB_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r
R

+
C >{

C ← max(D, 1)
D ← 0

}

≤

>{
C ← max(C,max(D, 1))
D ← 0

}

≤



C ← default
D ← 0
R← R + C





Figure 4.1059: Automaton for the NB_STRICTLY_DECREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0

s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

M

Table 4.255: Concrete glue matrix, derived from the parametrised glue matrix 3.18,
for the NB_STRICTLY_DECREASING_SEQUENCE constraint defined as the composi-
tion of the STRICTLY_DECREASING_SEQUENCE pattern , the feature ONE , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s

{R← default}

> r

R
>

{R← R + 1}

≤

>

≤

Figure 4.1060: Simplified automaton for the
NB_STRICTLY_DECREASING_SEQUENCE constraint obtained by applying deco-
ration Table 3.39 to the seed transducer of the STRICTLY_DECREASING_SEQUENCE
pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−2 + 1 ≥ 0 are linear
invariants.

s r

s 0 0

r 0 −1
M

Table 4.256: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the simplified automaton of the NB_STRICTLY_DECREASING_SEQUENCE constraint
defined as the composition of the STRICTLY_DECREASING_SEQUENCE pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.
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Specialisation

≤ s <,=

Figure 4.1061: Automaton without registers for the NB_STRICTLY_DECREA-
SING_SEQUENCE_EQ_0 constraint; it describes all sequences containing no occur-
rence of the STRICTLY_DECREASING_SEQUENCE pattern on a sequence of vari-
ables; it is derived from the automaton that counts the number of occurrences of the
STRICTLY_DECREASING_SEQUENCE pattern by removing the register R, the found
transition from state s to r that increments R, and the state r that becomes unreachable
after removing transition s→ r.

< s > r

≤ s′ ≥ r′

>

<,=

>

<,=

<,= >

> < >

> = >

< > < >

< > = >

= > < >

= > = >

> < < >

> < = >

> < > <

> < > =

> < > >

> = < >

> = = >

> = > <

> = > =

> = > >

> > < >

> > = >

Figure 4.1062: (left) Automaton without registers for the NB_STRICTLY_DECREA-
SING_SEQUENCE_EQ_UP constraint; it describes all sequences containing the maxi-
mum number of occurrences of the STRICTLY_DECREASING_SEQUENCE pattern on
a sequence of sv variables, i.e. b sv2 c of the Restrictions slot (see ¬); transitions in
blue correspond to a new occurrence of the STRICTLY_DECREASING_SEQUENCE pat-
tern, dashed transitions to slack, and accepting states have a light-brown background;
state r is accepting when sv mod 2 = 0, while states s and r′ are accepting when
sv mod 2 = 1. (right) All corresponding solutions for sv− 1 ∈ {3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≤ sE > rO

≤ sO> rE

<,=

<,=>

>
>

<,=

>

<,=

(A)

≤ sE > rO

≤ sO> rE

<,=

<,=>

>
>

<,=

>

<,=

(B)

Figure 4.1063: Automata without registers for the (A) NB_STRICTLY_DECREA-
SING_IS_EVEN and the (B) NB_STRICTLY_DECREASING_IS_ODD con-
straints; they respectively achieve an even/odd number of occurrences of the
STRICTLY_DECREASING pattern on a sequence of n variables; transitions in blue
correspond to a new occurrence of the STRICTLY_DECREASING pattern.



2064 NB_STRICTLY_INCREASING_SEQUENCE

NB_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint NB_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c¬
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1068)

13

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the STRICTLY_INCREASING_SEQUENCE pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.

Example (3, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.1064 provides an example where the NB_STRICTLY_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_strictly_increasing_sequence,['20141203']).

ctr_origin(nb_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(nb_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_strictly_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_strictly_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_strictly_increasing_sequence, []).

ctr_functional_dependency(nb_strictly_increasing_sequence, 1, [2]).

ctr_typical(nb_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(nb_strictly_increasing_sequence,nb_strictly_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(nb_strictly_increasing_sequence,[]).

ctr_eval(nb_strictly_increasing_sequence, [checker(nb_strictly_increasing_sequence_c1),
    checker(nb_strictly_increasing_sequence_c),
    automaton(nb_strictly_increasing_sequence_a1),
    automaton(nb_strictly_increasing_sequence_a),
    automaton_with_signature(nb_strictly_increasing_sequence_a1_s),
    automaton_with_signature(nb_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

nb_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
nb_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
nb_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is R+C,
        nb_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
nb_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,1)),
        nb_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

nb_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_strictly_increasing_sequence_c1(VARS, Default, s, Default, Value).

nb_strictly_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
nb_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        nb_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
nb_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        nb_strictly_increasing_sequence_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

nb_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

nb_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([max(D, 1), 0, R])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C])),
        arc(r,LT,r,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

nb_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([max(D, 1), 0, R])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C])),
        arc(r,LT,r,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

nb_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + 1])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

nb_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + 1])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        nb_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

nb_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2.

ctr_glue_matrix(nb_strictly_increasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,1)]).

ctr_glue_matrix1(nb_strictly_increasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-1)]).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_0, kernel([source(s),sink(s)],[arc(s,1,s,(true->[])),arc(s,2,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_1, kernel([source(a),sink(b),sink(c)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,b,(true->[])),arc(b,1,c,(true->[])),arc(b,2,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_2, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_3, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_4, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_5, kernel([source(s(1)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(11),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_up, kernel([source(s),sink(s),sink(r),sink(r1)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(r,0,r1,(true->[])),arc(r,1,s,(true->[])),arc(r,2,s,(true->[])),arc(s1,0,r1,(true->[])),arc(r1,1,s1,(true->[])),arc(r1,2,s1,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_is_even, kernel([source(sE),sink(sE),sink(rE)],[arc(sE,0,rO,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,sO,(true->[])),arc(rO,2,sO,(true->[])),arc(sO,0,rE,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,sE,(true->[])),arc(rE,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_is_odd, kernel([source(sE),sink(sO),sink(rO)],[arc(sE,0,rO,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,sO,(true->[])),arc(rO,2,sO,(true->[])),arc(sO,0,rE,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,sE,(true->[])),arc(rE,2,sE,(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_lt_up, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_up_minus_1, kernel([source(s(2)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(3),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),1,s(3),(true->[])),arc(s(8),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_lt_up_minus_1, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_up_minus_2, kernel([source(s(2)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(7),(true->[])),arc(s(10),2,s(7),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),1,s(7),(true->[])),arc(s(12),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_gt_2, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_lt_up_minus_2, kernel([source(s(2)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(11),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(14),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),1,s(11),(true->[])),arc(s(16),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_gt_3, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_lt_up_minus_3, kernel([source(s(2)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(16),0,s(19),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(18),(true->[])),arc(s(19),2,s(18),(true->[])),arc(s(20),1,s(15),(true->[])),arc(s(20),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_gt_4, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_lt_up_minus_4, kernel([source(s(2)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(19),(true->[])),arc(s(22),2,s(19),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(22),(true->[])),arc(s(24),1,s(19),(true->[])),arc(s(24),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_gt_5, kernel([source(s(1)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(11),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_lt_up_minus_5, kernel([source(s(2)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(21),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(24),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(23),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(6)),sink(s(5)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(10)),sink(s(5)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(9),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(4)*s(12)),sink(s(5)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(9),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(11),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_0_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_1_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_2_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_3_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_4_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(10)),sink(s(9)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(9),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_5_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(8)*s(12)),sink(s(9)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(11),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(9),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(5)*s(12),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(11),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(7)*s(12),(true->[])),arc(s(5)*s(12),1,s(6)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(7)*s(12),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(11),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(6)*s(12),0,s(5)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(9)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(9)*s(11),0,s(9)*s(12),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[])),arc(s(8)*s(12),0,s(7)*s(12),(true->[])),arc(s(8)*s(12),1,s(9)*s(12),(true->[])),arc(s(8)*s(12),2,s(9)*s(12),(true->[])),arc(s(9)*s(12),0,s(9)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_0_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_1_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_2_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_3_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(12)*s(8),0,s(11)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_4_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(10)),sink(s(13)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(9),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(10)*s(10),0,s(9)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(12)*s(10),0,s(11)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_5_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(12)*s(12)),sink(s(13)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(11),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(5)*s(12),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(11),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(7)*s(12),(true->[])),arc(s(5)*s(12),1,s(6)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(7)*s(12),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(11),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(9),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(6)*s(12),0,s(5)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(9)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(9)*s(12),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(11),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(8)*s(12),0,s(7)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(11)*s(12),(true->[])),arc(s(9)*s(12),1,s(10)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(11)*s(12),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(11),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(10)*s(12),0,s(9)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(13)*s(12),(true->[])),arc(s(11)*s(12),1,s(12)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(13)*s(11),0,s(13)*s(12),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[])),arc(s(12)*s(12),0,s(11)*s(12),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(13)*s(12),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_0_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(2)),sink(s(17)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(14)*s(2),0,s(13)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(16)*s(2),0,s(15)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_1_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(14)*s(4),0,s(13)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(16)*s(4),0,s(15)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_2_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(6)),sink(s(17)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(5),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(14)*s(6),0,s(13)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(16)*s(6),0,s(15)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_3_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(8)),sink(s(17)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(5),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(12)*s(8),0,s(11)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(7),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(14)*s(8),0,s(13)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(16)*s(8),0,s(15)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_4_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(10)),sink(s(17)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(5),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(7),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(10)*s(10),0,s(9)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(12)*s(10),0,s(11)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(9),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(14)*s(10),0,s(13)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(16)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(16)*s(10),0,s(15)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_5_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(16)*s(12)),sink(s(17)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(17)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(3),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(11),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(5),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(5)*s(12),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(11),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(7)*s(12),(true->[])),arc(s(5)*s(12),1,s(6)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(7)*s(12),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(11),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(7),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(6)*s(12),0,s(5)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(9)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(9)*s(12),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(11),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(8)*s(12),0,s(7)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(11)*s(12),(true->[])),arc(s(9)*s(12),1,s(10)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(11)*s(12),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(11),(true->[])),arc(s(13)*s(10),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(9),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(10)*s(12),0,s(9)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(13)*s(12),(true->[])),arc(s(11)*s(12),1,s(12)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(14)*s(11),0,s(13)*s(12),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(16)*s(11),(true->[])),arc(s(15)*s(10),2,s(16)*s(11),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(12)*s(12),0,s(11)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(12),0,s(15)*s(12),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(15)*s(12),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(11),(true->[])),arc(s(17)*s(10),2,s(17)*s(11),(true->[])),arc(s(14)*s(12),0,s(13)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(12),0,s(17)*s(12),(true->[])),arc(s(15)*s(12),1,s(16)*s(12),(true->[])),arc(s(15)*s(12),2,s(16)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(12),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(16)*s(12),0,s(15)*s(12),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_0_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(13)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(16)*s(2),0,s(15)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(2),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(18)*s(2),0,s(17)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(20)*s(2),0,s(19)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_1_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(4)),sink(s(21)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(4),0,s(13)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(4),0,s(15)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(18)*s(4),0,s(17)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(20)*s(4),0,s(19)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_2_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(6)),sink(s(21)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(14)*s(6),0,s(13)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(16)*s(6),0,s(15)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(6),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(5),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(18)*s(6),0,s(17)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(20)*s(6),0,s(19)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_3_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(8)),sink(s(21)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(12)*s(8),0,s(11)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(5),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(14)*s(8),0,s(13)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(8),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(16)*s(8),0,s(15)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(18)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(8),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(7),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(18)*s(8),0,s(17)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(20)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(20)*s(8),0,s(19)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_4_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(10)),sink(s(21)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(5),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(10)*s(10),0,s(9)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(12)*s(10),0,s(11)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(18)*s(9),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(7),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(14)*s(10),0,s(13)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(16)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(18)*s(9),0,s(17)*s(10),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(20)*s(9),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(16)*s(10),0,s(15)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(19)*s(10),(true->[])),arc(s(17)*s(10),1,s(18)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(9),0,s(19)*s(10),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(9),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(18)*s(10),0,s(17)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(10),0,s(21)*s(10),(true->[])),arc(s(19)*s(10),1,s(20)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(20)*s(10),0,s(19)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_5_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(20)*s(12)),sink(s(21)*s(12))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(11),(true->[])),arc(s(1)*s(10),2,s(2)*s(11),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(21)*s(1),(true->[])),arc(s(20)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(1)*s(12),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(11),(true->[])),arc(s(3)*s(10),2,s(4)*s(11),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(2)*s(12),(true->[])),arc(s(4)*s(11),0,s(3)*s(12),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(11),(true->[])),arc(s(5)*s(10),2,s(6)*s(11),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(3),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(2)*s(12),0,s(1)*s(12),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(4)*s(12),(true->[])),arc(s(3)*s(12),2,s(4)*s(12),(true->[])),arc(s(6)*s(11),0,s(5)*s(12),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(11),(true->[])),arc(s(7)*s(10),2,s(8)*s(11),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(4)*s(12),0,s(3)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(12),0,s(7)*s(12),(true->[])),arc(s(5)*s(12),1,s(6)*s(12),(true->[])),arc(s(5)*s(12),2,s(6)*s(12),(true->[])),arc(s(8)*s(11),0,s(7)*s(12),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(11),(true->[])),arc(s(9)*s(10),2,s(10)*s(11),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(5),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(6)*s(12),0,s(5)*s(12),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(9)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(10)*s(11),0,s(9)*s(12),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(11),(true->[])),arc(s(11)*s(10),2,s(12)*s(11),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(8)*s(12),0,s(7)*s(12),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(12),0,s(11)*s(12),(true->[])),arc(s(9)*s(12),1,s(10)*s(12),(true->[])),arc(s(9)*s(12),2,s(10)*s(12),(true->[])),arc(s(12)*s(11),0,s(11)*s(12),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(11),(true->[])),arc(s(13)*s(10),2,s(14)*s(11),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(18)*s(9),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(7),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(10)*s(12),0,s(9)*s(12),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(12),0,s(13)*s(12),(true->[])),arc(s(11)*s(12),1,s(12)*s(12),(true->[])),arc(s(11)*s(12),2,s(12)*s(12),(true->[])),arc(s(14)*s(11),0,s(13)*s(12),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(16)*s(11),(true->[])),arc(s(15)*s(10),2,s(16)*s(11),(true->[])),arc(s(18)*s(9),0,s(17)*s(10),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(20)*s(9),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(12)*s(12),0,s(11)*s(12),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(12),0,s(15)*s(12),(true->[])),arc(s(13)*s(12),1,s(14)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(12),(true->[])),arc(s(16)*s(11),0,s(15)*s(12),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(10),0,s(19)*s(10),(true->[])),arc(s(17)*s(10),1,s(18)*s(11),(true->[])),arc(s(17)*s(10),2,s(18)*s(11),(true->[])),arc(s(20)*s(9),0,s(19)*s(10),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(9),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(14)*s(12),0,s(13)*s(12),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(12),0,s(17)*s(12),(true->[])),arc(s(15)*s(12),1,s(16)*s(12),(true->[])),arc(s(15)*s(12),2,s(16)*s(12),(true->[])),arc(s(18)*s(11),0,s(17)*s(12),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(10),0,s(21)*s(10),(true->[])),arc(s(19)*s(10),1,s(20)*s(11),(true->[])),arc(s(19)*s(10),2,s(20)*s(11),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(16)*s(12),0,s(15)*s(12),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(18)*s(12),(true->[])),arc(s(17)*s(12),0,s(19)*s(12),(true->[])),arc(s(17)*s(12),1,s(18)*s(12),(true->[])),arc(s(17)*s(12),2,s(18)*s(12),(true->[])),arc(s(20)*s(11),0,s(19)*s(12),(true->[])),arc(s(20)*s(11),1,s(21)*s(11),(true->[])),arc(s(20)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(11),(true->[])),arc(s(21)*s(10),2,s(21)*s(11),(true->[])),arc(s(18)*s(12),0,s(17)*s(12),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(12),(true->[])),arc(s(19)*s(12),0,s(21)*s(12),(true->[])),arc(s(19)*s(12),1,s(20)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(12),(true->[])),arc(s(21)*s(11),0,s(21)*s(12),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[])),arc(s(20)*s(12),0,s(19)*s(12),(true->[])),arc(s(20)*s(12),1,s(21)*s(12),(true->[])),arc(s(20)*s(12),2,s(21)*s(12),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(21)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_0_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(2)),sink(s(25)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(14)*s(2),0,s(13)*s(2),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(2),(true->[])),arc(s(15)*s(2),2,s(16)*s(2),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(16)*s(2),0,s(15)*s(2),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(2),(true->[])),arc(s(17)*s(2),2,s(18)*s(2),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(18)*s(2),0,s(17)*s(2),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(2),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(20)*s(2),0,s(19)*s(2),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(2),(true->[])),arc(s(21)*s(2),2,s(22)*s(2),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(22)*s(2),0,s(21)*s(2),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(24)*s(2),(true->[])),arc(s(23)*s(2),2,s(24)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(24)*s(2),0,s(23)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_1_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(4)),sink(s(25)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(14)*s(4),0,s(13)*s(4),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(4),(true->[])),arc(s(15)*s(4),2,s(16)*s(4),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(16)*s(4),0,s(15)*s(4),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(4),(true->[])),arc(s(17)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(3),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(18)*s(4),0,s(17)*s(4),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(21)*s(4),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(24)*s(3),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(20)*s(4),0,s(19)*s(4),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(22)*s(4),(true->[])),arc(s(21)*s(4),2,s(22)*s(4),(true->[])),arc(s(24)*s(3),0,s(23)*s(4),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(3),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(22)*s(4),0,s(21)*s(4),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(4),0,s(25)*s(4),(true->[])),arc(s(23)*s(4),1,s(24)*s(4),(true->[])),arc(s(23)*s(4),2,s(24)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(4),0,s(23)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_2_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(6)),sink(s(25)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(3),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(14)*s(6),0,s(13)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(6),(true->[])),arc(s(15)*s(6),2,s(16)*s(6),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(21)*s(4),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(24)*s(3),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(16)*s(6),0,s(15)*s(6),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(6),(true->[])),arc(s(17)*s(6),2,s(18)*s(6),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(22)*s(5),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(23)*s(4),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(3),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(18)*s(6),0,s(17)*s(6),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(6),(true->[])),arc(s(22)*s(5),0,s(21)*s(6),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(25)*s(4),(true->[])),arc(s(23)*s(4),1,s(24)*s(5),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(20)*s(6),0,s(19)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(23)*s(6),(true->[])),arc(s(21)*s(6),1,s(22)*s(6),(true->[])),arc(s(21)*s(6),2,s(22)*s(6),(true->[])),arc(s(24)*s(5),0,s(23)*s(6),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(5),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(22)*s(6),0,s(21)*s(6),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(6),0,s(25)*s(6),(true->[])),arc(s(23)*s(6),1,s(24)*s(6),(true->[])),arc(s(23)*s(6),2,s(24)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(24)*s(6),0,s(23)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_3_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(8)),sink(s(25)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(3),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(21)*s(4),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(24)*s(3),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(12)*s(8),0,s(11)*s(8),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(22)*s(5),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(23)*s(4),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(3),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(14)*s(8),0,s(13)*s(8),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(8),(true->[])),arc(s(15)*s(8),2,s(16)*s(8),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(22)*s(5),0,s(21)*s(6),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(25)*s(4),(true->[])),arc(s(23)*s(4),1,s(24)*s(5),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(16)*s(8),0,s(15)*s(8),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(18)*s(8),(true->[])),arc(s(17)*s(8),2,s(18)*s(8),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(6),0,s(23)*s(6),(true->[])),arc(s(21)*s(6),1,s(22)*s(7),(true->[])),arc(s(21)*s(6),2,s(22)*s(7),(true->[])),arc(s(24)*s(5),0,s(23)*s(6),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(5),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(18)*s(8),0,s(17)*s(8),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(20)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(8),(true->[])),arc(s(22)*s(7),0,s(21)*s(8),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(6),0,s(25)*s(6),(true->[])),arc(s(23)*s(6),1,s(24)*s(7),(true->[])),arc(s(23)*s(6),2,s(24)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(20)*s(8),0,s(19)*s(8),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(22)*s(8),(true->[])),arc(s(21)*s(8),0,s(23)*s(8),(true->[])),arc(s(21)*s(8),1,s(22)*s(8),(true->[])),arc(s(21)*s(8),2,s(22)*s(8),(true->[])),arc(s(24)*s(7),0,s(23)*s(8),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(7),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(22)*s(8),0,s(21)*s(8),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(24)*s(8),(true->[])),arc(s(23)*s(8),0,s(25)*s(8),(true->[])),arc(s(23)*s(8),1,s(24)*s(8),(true->[])),arc(s(23)*s(8),2,s(24)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(24)*s(8),0,s(23)*s(8),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_strictly_increasing_sequence, nb_strictly_increasing_sequence_between_4_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(24)*s(10)),sink(s(25)*s(10))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(2),0,s(11)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(14)*s(1),(true->[])),arc(s(12)*s(1),2,s(14)*s(1),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(14)*s(1),0,s(13)*s(2),(true->[])),arc(s(14)*s(1),1,s(16)*s(1),(true->[])),arc(s(14)*s(1),2,s(16)*s(1),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(9),(true->[])),arc(s(1)*s(8),2,s(2)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(6),0,s(7)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(4),0,s(11)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(15)*s(2),(true->[])),arc(s(13)*s(2),1,s(14)*s(3),(true->[])),arc(s(13)*s(2),2,s(14)*s(3),(true->[])),arc(s(16)*s(1),0,s(15)*s(2),(true->[])),arc(s(16)*s(1),1,s(18)*s(1),(true->[])),arc(s(16)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(9),0,s(1)*s(10),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(9),(true->[])),arc(s(3)*s(8),2,s(4)*s(9),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(9)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(14)*s(3),0,s(13)*s(4),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(17)*s(2),(true->[])),arc(s(15)*s(2),1,s(16)*s(3),(true->[])),arc(s(15)*s(2),2,s(16)*s(3),(true->[])),arc(s(18)*s(1),0,s(17)*s(2),(true->[])),arc(s(18)*s(1),1,s(20)*s(1),(true->[])),arc(s(18)*s(1),2,s(20)*s(1),(true->[])),arc(s(1)*s(10),0,s(3)*s(10),(true->[])),arc(s(1)*s(10),1,s(2)*s(10),(true->[])),arc(s(1)*s(10),2,s(2)*s(10),(true->[])),arc(s(4)*s(9),0,s(3)*s(10),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(9),(true->[])),arc(s(5)*s(8),2,s(6)*s(9),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(6),0,s(11)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(4),0,s(15)*s(4),(true->[])),arc(s(13)*s(4),1,s(14)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(15)*s(4),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(18)*s(3),(true->[])),arc(s(17)*s(2),2,s(18)*s(3),(true->[])),arc(s(20)*s(1),0,s(19)*s(2),(true->[])),arc(s(20)*s(1),1,s(22)*s(1),(true->[])),arc(s(20)*s(1),2,s(22)*s(1),(true->[])),arc(s(2)*s(10),0,s(1)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(4)*s(10),(true->[])),arc(s(3)*s(10),2,s(4)*s(10),(true->[])),arc(s(6)*s(9),0,s(5)*s(10),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(9),(true->[])),arc(s(7)*s(8),2,s(8)*s(9),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(13)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(14)*s(5),0,s(13)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(17)*s(4),(true->[])),arc(s(15)*s(4),1,s(16)*s(5),(true->[])),arc(s(15)*s(4),2,s(16)*s(5),(true->[])),arc(s(18)*s(3),0,s(17)*s(4),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(21)*s(2),(true->[])),arc(s(19)*s(2),1,s(20)*s(3),(true->[])),arc(s(19)*s(2),2,s(20)*s(3),(true->[])),arc(s(22)*s(1),0,s(21)*s(2),(true->[])),arc(s(22)*s(1),1,s(24)*s(1),(true->[])),arc(s(22)*s(1),2,s(24)*s(1),(true->[])),arc(s(4)*s(10),0,s(3)*s(10),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(7)*s(10),(true->[])),arc(s(5)*s(10),1,s(6)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(9),0,s(7)*s(10),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(8),0,s(11)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(9),(true->[])),arc(s(9)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(15)*s(6),(true->[])),arc(s(13)*s(6),1,s(14)*s(7),(true->[])),arc(s(13)*s(6),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(15)*s(6),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(18)*s(5),(true->[])),arc(s(17)*s(4),2,s(18)*s(5),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(2),0,s(23)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(3),(true->[])),arc(s(21)*s(2),2,s(22)*s(3),(true->[])),arc(s(24)*s(1),0,s(23)*s(2),(true->[])),arc(s(24)*s(1),1,s(25)*s(1),(true->[])),arc(s(24)*s(1),2,s(25)*s(1),(true->[])),arc(s(6)*s(10),0,s(5)*s(10),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(10),0,s(9)*s(10),(true->[])),arc(s(7)*s(10),1,s(8)*s(10),(true->[])),arc(s(7)*s(10),2,s(8)*s(10),(true->[])),arc(s(10)*s(9),0,s(9)*s(10),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(9),(true->[])),arc(s(11)*s(8),2,s(12)*s(9),(true->[])),arc(s(14)*s(7),0,s(13)*s(8),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(7),(true->[])),arc(s(15)*s(6),2,s(16)*s(7),(true->[])),arc(s(18)*s(5),0,s(17)*s(6),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(4),0,s(21)*s(4),(true->[])),arc(s(19)*s(4),1,s(20)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(5),(true->[])),arc(s(22)*s(3),0,s(21)*s(4),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(25)*s(2),(true->[])),arc(s(23)*s(2),1,s(24)*s(3),(true->[])),arc(s(23)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(8)*s(10),0,s(7)*s(10),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(10),0,s(11)*s(10),(true->[])),arc(s(9)*s(10),1,s(10)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(9),0,s(11)*s(10),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(8),0,s(15)*s(8),(true->[])),arc(s(13)*s(8),1,s(14)*s(9),(true->[])),arc(s(13)*s(8),2,s(14)*s(9),(true->[])),arc(s(16)*s(7),0,s(15)*s(8),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(6),0,s(19)*s(6),(true->[])),arc(s(17)*s(6),1,s(18)*s(7),(true->[])),arc(s(17)*s(6),2,s(18)*s(7),(true->[])),arc(s(20)*s(5),0,s(19)*s(6),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(22)*s(5),(true->[])),arc(s(21)*s(4),2,s(22)*s(5),(true->[])),arc(s(24)*s(3),0,s(23)*s(4),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(3),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(10)*s(10),0,s(9)*s(10),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(10),0,s(13)*s(10),(true->[])),arc(s(11)*s(10),1,s(12)*s(10),(true->[])),arc(s(11)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(9),0,s(13)*s(10),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(8),0,s(17)*s(8),(true->[])),arc(s(15)*s(8),1,s(16)*s(9),(true->[])),arc(s(15)*s(8),2,s(16)*s(9),(true->[])),arc(s(18)*s(7),0,s(17)*s(8),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(6),0,s(21)*s(6),(true->[])),arc(s(19)*s(6),1,s(20)*s(7),(true->[])),arc(s(19)*s(6),2,s(20)*s(7),(true->[])),arc(s(22)*s(5),0,s(21)*s(6),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(4),0,s(25)*s(4),(true->[])),arc(s(23)*s(4),1,s(24)*s(5),(true->[])),arc(s(23)*s(4),2,s(24)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(12)*s(10),0,s(11)*s(10),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(15)*s(10),(true->[])),arc(s(13)*s(10),1,s(14)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(16)*s(9),0,s(15)*s(10),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(18)*s(9),(true->[])),arc(s(17)*s(8),2,s(18)*s(9),(true->[])),arc(s(20)*s(7),0,s(19)*s(8),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(6),0,s(23)*s(6),(true->[])),arc(s(21)*s(6),1,s(22)*s(7),(true->[])),arc(s(21)*s(6),2,s(22)*s(7),(true->[])),arc(s(24)*s(5),0,s(23)*s(6),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(5),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(14)*s(10),0,s(13)*s(10),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(10),0,s(17)*s(10),(true->[])),arc(s(15)*s(10),1,s(16)*s(10),(true->[])),arc(s(15)*s(10),2,s(16)*s(10),(true->[])),arc(s(18)*s(9),0,s(17)*s(10),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(8),0,s(21)*s(8),(true->[])),arc(s(19)*s(8),1,s(20)*s(9),(true->[])),arc(s(19)*s(8),2,s(20)*s(9),(true->[])),arc(s(22)*s(7),0,s(21)*s(8),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(6),0,s(25)*s(6),(true->[])),arc(s(23)*s(6),1,s(24)*s(7),(true->[])),arc(s(23)*s(6),2,s(24)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(16)*s(10),0,s(15)*s(10),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(19)*s(10),(true->[])),arc(s(17)*s(10),1,s(18)*s(10),(true->[])),arc(s(17)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(9),0,s(19)*s(10),(true->[])),arc(s(20)*s(9),1,s(22)*s(9),(true->[])),arc(s(20)*s(9),2,s(22)*s(9),(true->[])),arc(s(21)*s(8),0,s(23)*s(8),(true->[])),arc(s(21)*s(8),1,s(22)*s(9),(true->[])),arc(s(21)*s(8),2,s(22)*s(9),(true->[])),arc(s(24)*s(7),0,s(23)*s(8),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(7),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(18)*s(10),0,s(17)*s(10),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(10),0,s(21)*s(10),(true->[])),arc(s(19)*s(10),1,s(20)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(10),(true->[])),arc(s(22)*s(9),0,s(21)*s(10),(true->[])),arc(s(22)*s(9),1,s(24)*s(9),(true->[])),arc(s(22)*s(9),2,s(24)*s(9),(true->[])),arc(s(23)*s(8),0,s(25)*s(8),(true->[])),arc(s(23)*s(8),1,s(24)*s(9),(true->[])),arc(s(23)*s(8),2,s(24)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(20)*s(10),0,s(19)*s(10),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(22)*s(10),(true->[])),arc(s(21)*s(10),2,s(22)*s(10),(true->[])),arc(s(24)*s(9),0,s(23)*s(10),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(9),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(22)*s(10),0,s(21)*s(10),(true->[])),arc(s(22)*s(10),1,s(24)*s(10),(true->[])),arc(s(22)*s(10),2,s(24)*s(10),(true->[])),arc(s(23)*s(10),0,s(25)*s(10),(true->[])),arc(s(23)*s(10),1,s(24)*s(10),(true->[])),arc(s(23)*s(10),2,s(24)*s(10),(true->[])),arc(s(25)*s(9),0,s(25)*s(10),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[])),arc(s(24)*s(10),0,s(23)*s(10),(true->[])),arc(s(24)*s(10),1,s(25)*s(10),(true->[])),arc(s(24)*s(10),2,s(25)*s(10),(true->[])),arc(s(25)*s(10),0,s(25)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[]))],[],[],[])).
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nb_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1064: Illustrating the NB_STRICTLY_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.1065 and 4.1066 respectively depict the automaton associated with the constraint
NB_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r
R

+
C

≥

<{
C ← max(D, 1)
D ← 0

}
≥




C ← default
D ← 0
R← R + C





<{
C ← max(C,max(D, 1))
D ← 0

}

Figure 4.1065: Automaton for the NB_STRICTLY_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0

s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

M

Table 4.257: Concrete glue matrix, derived from the parametrised glue matrix 3.19,
for the NB_STRICTLY_INCREASING_SEQUENCE constraint defined as the composi-
tion of the STRICTLY_INCREASING_SEQUENCE pattern , the feature ONE , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s

{R← default}

< r

R

≥

<
{R← R + 1}≥

<

Figure 4.1066: Simplified automaton for the
NB_STRICTLY_INCREASING_SEQUENCE constraint obtained by applying deco-
ration Table 3.39 to the seed transducer of the STRICTLY_INCREASING_SEQUENCE
pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−2 + 1 ≥ 0 are linear
invariants.

s r

s 0 0

r 0 −1
M

Table 4.258: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the simplified automaton of the NB_STRICTLY_INCREASING_SEQUENCE constraint
defined as the composition of the STRICTLY_INCREASING_SEQUENCE pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.
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Specialisation

≥ s >,=

Figure 4.1067: Automaton without registers for the NB_STRICTLY_INCREA-
SING_SEQUENCE_EQ_0 constraint; it describes all sequences containing no occur-
rence of the STRICTLY_INCREASING_SEQUENCE pattern on a sequence of vari-
ables; it is derived from the automaton that counts the number of occurrences of the
STRICTLY_INCREASING_SEQUENCE pattern by removing the register R, the found
transition from state s to r that increments R, and the state r that becomes unreachable
after removing transition s→ r.

> s < r

≥ s′ ≤ r′

<

>,=

<

>,=

>,= <

< = <

< > <

< < = <

< < > <

< = < <

< = < =

< = < >

< = = <

< = > <

< > < <

< > < =

< > < >

< > = <

< > > <

= < = <

= < > <

> < = <

> < > <

Figure 4.1068: (left) Automaton without registers for the NB_STRICTLY_INCREA-
SING_SEQUENCE_EQ_UP constraint; it describes all sequences containing the maxi-
mum number of occurrences of the STRICTLY_INCREASING_SEQUENCE pattern on
a sequence of sv variables, i.e. b sv2 c of the Restrictions slot (see ¬); transitions in
blue correspond to a new occurrence of the STRICTLY_INCREASING_SEQUENCE pat-
tern, dashed transitions to slack, and accepting states have a light-brown background;
state r is accepting when sv mod 2 = 0, while states s and r′ are accepting when
sv mod 2 = 1. (right) All corresponding solutions for sv− 1 ∈ {3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≥ sE < rO

≥ sO< rE

>,=

>,=<

<
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>,=

<

>,=

(A)

≤ sE > rO

≤ sO> rE

>,=

>,=<

<
<

>,=

<

>,=

(B)

Figure 4.1069: Automata without registers for the (A) NB_STRICTLY_INCREA-
SING_IS_EVEN and the (B) NB_STRICTLY_INCREASING_IS_ODD con-
straints; they respectively achieve an even/odd number of occurrences of the
STRICTLY_INCREASING pattern on a sequence of n variables; transitions in blue
correspond to a new occurrence of the STRICTLY_INCREASING pattern.
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NB_SUMMIT

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint NB_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 1)/2c)¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1074)

14

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the SUMMIT pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.

Example (3, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.1070 provides an example where the NB_SUMMIT

(3, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_summit,['20141203']).

ctr_origin(nb_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(nb_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_summit,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_summit, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(sv-1)/2),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_summit, []).

ctr_functional_dependency(nb_summit, 1, [2]).

ctr_typical(nb_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(nb_summit,nb_summit(3,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(nb_summit,[]).

ctr_eval(nb_summit, [checker(nb_summit_c1),
    checker(nb_summit_c),
    automaton(nb_summit_a1),
    automaton(nb_summit_a),
    automaton_with_signature(nb_summit_a1_s),
    automaton_with_signature(nb_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_summit_c(VARS, Default, s, Default, 0, Default, Value).

nb_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        nb_summit_c([Xj|Xs], Default, s, C, D, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        nb_summit_c([Xj|Xs], Default, r, C, D, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,1)),
        nb_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        nb_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
nb_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
nb_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        nb_summit_c([Xj|Xs], Default, s, C, 0, R, Result).

nb_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_summit_c1(VARS, Default, s, Default, Value).

nb_summit_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_summit_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        nb_summit_c1([Xj|Xs], Default, s, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        nb_summit_c1([Xj|Xs], Default, r, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        nb_summit_c1([Xj|Xs], Default, r, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_summit_c1([Xj|Xs], Default, t, A1000, Result).
nb_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        nb_summit_c1([Xj|Xs], Default, u, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_summit_c1([Xj|Xs], Default, t, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_summit_c1([Xj|Xs], Default, t, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_summit_c1([Xj|Xs], Default, r, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=:=Xj, !,
        nb_summit_c1([Xj|Xs], Default, u, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        nb_summit_c1([Xj|Xs], Default, r, R, Result).
nb_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        nb_summit_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(nb_summit, nb_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_summit, nb_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_summit, nb_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_summit, nb_summit_ao1, pair_signature(2,signature)).

nb_summit_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_summit_a(Flag,Value,VARIABLES,Default).

nb_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, max(D, 1), R])),
        arc(r,GT,t,([max(D, 1), 0, R])),
        arc(r,EQ,u,([C, max(D, 1), R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,GT,t,([max(C, max(D, 1)), 0, R])),
        arc(t,LT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, max(D, 1), R])),
        arc(u,LT,r,([C, max(D, 1), R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_summit_ao(Flag,Value,VARIABLES,Default,Options).

nb_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, max(D, 1), R])),
        arc(r,GT,t,([max(D, 1), 0, R])),
        arc(r,EQ,u,([C, max(D, 1), R])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,GT,t,([max(C, max(D, 1)), 0, R])),
        arc(t,LT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, max(D, 1), R])),
        arc(u,LT,r,([C, max(D, 1), R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_summit_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_summit_a1(Flag,Value,VARIABLES,Default).

nb_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,GT,t,([R + 1])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,LT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,LT,r,([R])),
        arc(u,GT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_summit_ao1(Flag,Value,VARIABLES,Default,Options).

nb_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,GT,t,([R + 1])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,LT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,LT,r,([R])),
        arc(u,GT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_summit_r(VALUE,Xs,SV):-
        nb_summit_r(VALUE,Xs,SV,SV).

nb_summit_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-1)/2).

ctr_glue_matrix(nb_summit, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(s,u,cf+cb),cell(r,s,cf+cb),cell(r,r,1),cell(r,t,1),cell(r,u,cf+cb),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,cf+cb),cell(t,u,1),cell(u,s,cf+cb),cell(u,r,cf+cb),cell(u,t,1),cell(u,u,cf+cb)]).

ctr_glue_matrix1(nb_summit, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,1),cell(r,t,0),cell(r,u,0),cell(t,s,0),cell(t,r,0),cell(t,t,0),cell(t,u,0),cell(u,s,0),cell(u,r,0),cell(u,t,0),cell(u,u,0)]).

ctr_specialisation(nb_summit, nb_summit_eq_0, kernel([source(s),sink(s),sink(r),sink(u)],[arc(s,0,r,(true->[])),arc(s,1,s,(true->[])),arc(s,2,s,(true->[])),arc(r,0,r,(true->[])),arc(r,1,u,(true->[])),arc(u,0,r,(true->[])),arc(u,1,u,(true->[])),arc(u,2,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_1, kernel([source(s(1)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_2, kernel([source(s(1)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_3, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_4, kernel([source(s(1)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_5, kernel([source(s(1)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_up, kernel([source(s(4)),sink(s(2)),sink(s(3)),sink(s(4))],[arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(2),(true->[])),arc(s(4),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_is_even, kernel([source(sE),sink(sE),sink(rE),sink(tE),sink(uE)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,uE,(true->[])),arc(rE,2,tO,(true->[])),arc(tE,0,rE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,tE,(true->[])),arc(uE,0,rE,(true->[])),arc(uE,1,uE,(true->[])),arc(uE,2,sE,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,uO,(true->[])),arc(rO,2,tE,(true->[])),arc(tO,0,rO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,tO,(true->[])),arc(uO,0,rO,(true->[])),arc(uO,1,uO,(true->[])),arc(uO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_is_odd, kernel([source(sE),sink(sO),sink(rO),sink(tO),sink(uO)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rE,(true->[])),arc(rE,1,uE,(true->[])),arc(rE,2,tO,(true->[])),arc(tE,0,rE,(true->[])),arc(tE,1,tE,(true->[])),arc(tE,2,tE,(true->[])),arc(uE,0,rE,(true->[])),arc(uE,1,uE,(true->[])),arc(uE,2,sE,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rO,(true->[])),arc(rO,1,uO,(true->[])),arc(rO,2,tE,(true->[])),arc(tO,0,rO,(true->[])),arc(tO,1,tO,(true->[])),arc(tO,2,tO,(true->[])),arc(uO,0,rO,(true->[])),arc(uO,1,uO,(true->[])),arc(uO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_gt_0, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_lt_up, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_up_minus_1, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(8),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(8),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_gt_1, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_lt_up_minus_1, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_up_minus_2, kernel([source(s(1)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(9),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(9),(true->[])),arc(s(12),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_gt_2, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_lt_up_minus_2, kernel([source(s(1)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_up_minus_3, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(14),0,s(12),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(13),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(14),(true->[])),arc(s(16),1,s(13),(true->[])),arc(s(16),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_up_minus_4, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(18),(true->[])),arc(s(19),1,s(17),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(18),(true->[])),arc(s(20),1,s(17),(true->[])),arc(s(20),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_gt_4, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_lt_up_minus_4, kernel([source(s(1)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_eq_up_minus_5, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(22),0,s(20),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(21),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(22),(true->[])),arc(s(24),1,s(21),(true->[])),arc(s(24),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_gt_5, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_lt_up_minus_5, kernel([source(s(1)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(15),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(23),(true->[])),arc(s(20),2,s(19),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(25),(true->[])),arc(s(22),2,s(21),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(23),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(5)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(7)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(5),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(9)),sink(s(5)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(5),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(7),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(4)*s(9),0,s(5)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(11)),sink(s(5)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(5),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(7),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(9),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(4)*s(11),0,s(5)*s(11),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(13)),sink(s(5)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(1),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(3),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(5),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(7),(true->[])),arc(s(5)*s(8),2,s(5)*s(9),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(5)*s(10),(true->[])),arc(s(4)*s(10),1,s(5)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(9),(true->[])),arc(s(5)*s(10),2,s(5)*s(11),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(5)*s(12),(true->[])),arc(s(4)*s(12),1,s(5)*s(11),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(5)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(11),(true->[])),arc(s(5)*s(12),2,s(5)*s(13),(true->[])),arc(s(4)*s(13),0,s(5)*s(13),(true->[])),arc(s(4)*s(13),1,s(5)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(5)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(5)),sink(s(9)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(7)),sink(s(9)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(5),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(5),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(7),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(11)),sink(s(9)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(5),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(7),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(9),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(9),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(8)*s(11),0,s(9)*s(11),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(13)),sink(s(9)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(1),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(3),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(5),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(7),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(7)*s(11),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(9)*s(9),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(11),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(9),(true->[])),arc(s(9)*s(10),2,s(9)*s(11),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(9)*s(12),(true->[])),arc(s(8)*s(12),1,s(9)*s(11),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(9)*s(12),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(9)*s(12),0,s(9)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(11),(true->[])),arc(s(9)*s(12),2,s(9)*s(13),(true->[])),arc(s(8)*s(13),0,s(9)*s(13),(true->[])),arc(s(8)*s(13),1,s(9)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(9)*s(13),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(5)),sink(s(13)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(13)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(7)),sink(s(13)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(5),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(9)),sink(s(13)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(5),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(7),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(12)*s(9),0,s(13)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(11)),sink(s(13)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(5),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(7),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(9),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(13)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(9),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(12)*s(11),0,s(13)*s(11),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(13)),sink(s(13)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(1),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(3),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(5),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(7)*s(11),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(11),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(7),(true->[])),arc(s(13)*s(8),2,s(13)*s(9),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(11),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(13)*s(10),(true->[])),arc(s(12)*s(10),1,s(13)*s(9),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(13)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(13)*s(11),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(9),(true->[])),arc(s(13)*s(10),2,s(13)*s(11),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(13)*s(12),(true->[])),arc(s(12)*s(12),1,s(13)*s(11),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(13)*s(12),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(11),(true->[])),arc(s(13)*s(12),2,s(13)*s(13),(true->[])),arc(s(12)*s(13),0,s(13)*s(13),(true->[])),arc(s(12)*s(13),1,s(13)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(3)),sink(s(17)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(15)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(5)),sink(s(17)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(13)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(15)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(16)*s(5),0,s(17)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(7)),sink(s(17)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(5),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(16)*s(7),0,s(17)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(9)),sink(s(17)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(5),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(15)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(7),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(7),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(16)*s(9),0,s(17)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(11)),sink(s(17)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(17)*s(2),(true->[])),arc(s(16)*s(2),1,s(17)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(17)*s(4),(true->[])),arc(s(16)*s(4),1,s(17)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(17)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(3),(true->[])),arc(s(17)*s(4),2,s(17)*s(5),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(17)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(17)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(5),(true->[])),arc(s(17)*s(6),2,s(17)*s(7),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(17)*s(8),(true->[])),arc(s(16)*s(8),1,s(17)*s(7),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(17)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(13)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(7),(true->[])),arc(s(17)*s(8),2,s(17)*s(9),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(15)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(14)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(17)*s(10),(true->[])),arc(s(16)*s(10),1,s(17)*s(9),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(17)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(9),(true->[])),arc(s(17)*s(10),2,s(17)*s(11),(true->[])),arc(s(16)*s(11),0,s(17)*s(11),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[]))],[],[],[])).
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ctr_specialisation(nb_summit, nb_summit_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(15)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(18)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(21)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(3),(true->[])),arc(s(19)*s(3),0,s(20)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(3),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(5)),sink(s(21)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(13)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(15)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(19)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(18)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(21)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(5),0,s(20)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(20)*s(5),0,s(21)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(5),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(7)),sink(s(21)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(18)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(5),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(7),0,s(20)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(5),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(20)*s(7),0,s(21)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(7),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(9)),sink(s(21)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(15)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(5),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(5),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(18)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(7),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(21)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(9),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(7),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(20)*s(9),0,s(21)*s(9),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(9),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(11)),sink(s(21)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(11),0,s(2)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(1)*s(11),(true->[])),arc(s(3)*s(11),0,s(4)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(4)*s(11),0,s(6)*s(11),(true->[])),arc(s(4)*s(11),1,s(7)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(11),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(11)*s(11),(true->[])),arc(s(8)*s(11),2,s(7)*s(11),(true->[])),arc(s(9)*s(11),0,s(10)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(5),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(10)*s(11),0,s(12)*s(11),(true->[])),arc(s(10)*s(11),1,s(13)*s(11),(true->[])),arc(s(10)*s(11),2,s(9)*s(11),(true->[])),arc(s(11)*s(11),0,s(12)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(5),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(15)*s(11),(true->[])),arc(s(12)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(11),0,s(14)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(9),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(7),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(14)*s(11),0,s(16)*s(11),(true->[])),arc(s(14)*s(11),1,s(17)*s(11),(true->[])),arc(s(14)*s(11),2,s(13)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(9),(true->[])),arc(s(18)*s(10),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(10),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(7),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(16)*s(11),0,s(18)*s(11),(true->[])),arc(s(16)*s(11),1,s(19)*s(11),(true->[])),arc(s(16)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(11),0,s(18)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(11),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(9),(true->[])),arc(s(20)*s(10),2,s(19)*s(11),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(18)*s(11),0,s(20)*s(11),(true->[])),arc(s(18)*s(11),1,s(21)*s(11),(true->[])),arc(s(18)*s(11),2,s(17)*s(11),(true->[])),arc(s(19)*s(11),0,s(20)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(9),(true->[])),arc(s(21)*s(10),2,s(21)*s(11),(true->[])),arc(s(20)*s(11),0,s(21)*s(11),(true->[])),arc(s(20)*s(11),1,s(21)*s(11),(true->[])),arc(s(20)*s(11),2,s(19)*s(11),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(13)),sink(s(21)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(21)*s(2),(true->[])),arc(s(20)*s(2),1,s(21)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(21)*s(2),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(1),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(1),(true->[])),arc(s(21)*s(2),2,s(21)*s(3),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(7)*s(11),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(21)*s(4),(true->[])),arc(s(20)*s(4),1,s(21)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(21)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(11),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(3),(true->[])),arc(s(21)*s(4),2,s(21)*s(5),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(11),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(21)*s(5),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(21)*s(6),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(13)*s(11),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(5),(true->[])),arc(s(21)*s(6),2,s(21)*s(7),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(15)*s(11),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(14)*s(12),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(9),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(21)*s(8),(true->[])),arc(s(20)*s(8),1,s(21)*s(7),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(21)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(17)*s(11),(true->[])),arc(s(14)*s(12),2,s(13)*s(13),(true->[])),arc(s(15)*s(11),0,s(16)*s(12),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(9),(true->[])),arc(s(18)*s(10),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(10),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(7),(true->[])),arc(s(21)*s(8),2,s(21)*s(9),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(14)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(18)*s(12),(true->[])),arc(s(16)*s(12),1,s(19)*s(11),(true->[])),arc(s(16)*s(12),2,s(15)*s(13),(true->[])),arc(s(17)*s(11),0,s(18)*s(12),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(11),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(21)*s(9),(true->[])),arc(s(20)*s(10),2,s(19)*s(11),(true->[])),arc(s(21)*s(9),0,s(21)*s(10),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[])),arc(s(14)*s(13),0,s(16)*s(13),(true->[])),arc(s(14)*s(13),1,s(17)*s(13),(true->[])),arc(s(14)*s(13),2,s(13)*s(13),(true->[])),arc(s(15)*s(13),0,s(16)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(21)*s(11),(true->[])),arc(s(18)*s(12),2,s(17)*s(13),(true->[])),arc(s(19)*s(11),0,s(20)*s(12),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(9),(true->[])),arc(s(21)*s(10),2,s(21)*s(11),(true->[])),arc(s(16)*s(13),0,s(18)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(13),0,s(18)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(19)*s(13),(true->[])),arc(s(20)*s(12),0,s(21)*s(12),(true->[])),arc(s(20)*s(12),1,s(21)*s(11),(true->[])),arc(s(20)*s(12),2,s(19)*s(13),(true->[])),arc(s(21)*s(11),0,s(21)*s(12),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(17)*s(13),(true->[])),arc(s(19)*s(13),0,s(20)*s(13),(true->[])),arc(s(19)*s(13),1,s(21)*s(13),(true->[])),arc(s(19)*s(13),2,s(21)*s(13),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(11),(true->[])),arc(s(21)*s(12),2,s(21)*s(13),(true->[])),arc(s(20)*s(13),0,s(21)*s(13),(true->[])),arc(s(20)*s(13),1,s(21)*s(13),(true->[])),arc(s(20)*s(13),2,s(19)*s(13),(true->[])),arc(s(21)*s(13),0,s(21)*s(13),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(21)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(3)),sink(s(25)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(13)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(15)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(14)*s(3),0,s(16)*s(3),(true->[])),arc(s(14)*s(3),1,s(17)*s(3),(true->[])),arc(s(14)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(16)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(16)*s(3),0,s(18)*s(3),(true->[])),arc(s(16)*s(3),1,s(19)*s(3),(true->[])),arc(s(16)*s(3),2,s(15)*s(3),(true->[])),arc(s(17)*s(3),0,s(18)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(21)*s(3),(true->[])),arc(s(18)*s(3),2,s(17)*s(3),(true->[])),arc(s(19)*s(3),0,s(20)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(20)*s(3),0,s(22)*s(3),(true->[])),arc(s(20)*s(3),1,s(23)*s(3),(true->[])),arc(s(20)*s(3),2,s(19)*s(3),(true->[])),arc(s(21)*s(3),0,s(22)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(22)*s(3),0,s(24)*s(3),(true->[])),arc(s(22)*s(3),1,s(25)*s(3),(true->[])),arc(s(22)*s(3),2,s(21)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(24)*s(3),0,s(25)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(23)*s(3),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(5)),sink(s(25)*s(5))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(7)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(11)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(13)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(15)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(14)*s(5),0,s(16)*s(5),(true->[])),arc(s(14)*s(5),1,s(17)*s(5),(true->[])),arc(s(14)*s(5),2,s(13)*s(5),(true->[])),arc(s(15)*s(5),0,s(16)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(16)*s(5),0,s(18)*s(5),(true->[])),arc(s(16)*s(5),1,s(19)*s(5),(true->[])),arc(s(16)*s(5),2,s(15)*s(5),(true->[])),arc(s(17)*s(5),0,s(18)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(23)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(21)*s(5),(true->[])),arc(s(18)*s(5),2,s(17)*s(5),(true->[])),arc(s(19)*s(5),0,s(20)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(3),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(20)*s(5),0,s(22)*s(5),(true->[])),arc(s(20)*s(5),1,s(23)*s(5),(true->[])),arc(s(20)*s(5),2,s(19)*s(5),(true->[])),arc(s(21)*s(5),0,s(22)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(3),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(22)*s(5),0,s(24)*s(5),(true->[])),arc(s(22)*s(5),1,s(25)*s(5),(true->[])),arc(s(22)*s(5),2,s(21)*s(5),(true->[])),arc(s(23)*s(5),0,s(24)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(3),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(24)*s(5),0,s(25)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(23)*s(5),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(7)),sink(s(25)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(13)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(15)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(23)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(14)*s(7),0,s(16)*s(7),(true->[])),arc(s(14)*s(7),1,s(17)*s(7),(true->[])),arc(s(14)*s(7),2,s(13)*s(7),(true->[])),arc(s(15)*s(7),0,s(16)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(3),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(16)*s(7),0,s(18)*s(7),(true->[])),arc(s(16)*s(7),1,s(19)*s(7),(true->[])),arc(s(16)*s(7),2,s(15)*s(7),(true->[])),arc(s(17)*s(7),0,s(18)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(23)*s(5),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(22)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(3),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(7),0,s(20)*s(7),(true->[])),arc(s(18)*s(7),1,s(21)*s(7),(true->[])),arc(s(18)*s(7),2,s(17)*s(7),(true->[])),arc(s(19)*s(7),0,s(20)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(25)*s(5),(true->[])),arc(s(22)*s(6),2,s(21)*s(7),(true->[])),arc(s(23)*s(5),0,s(24)*s(6),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(3),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(20)*s(7),0,s(22)*s(7),(true->[])),arc(s(20)*s(7),1,s(23)*s(7),(true->[])),arc(s(20)*s(7),2,s(19)*s(7),(true->[])),arc(s(21)*s(7),0,s(22)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(5),(true->[])),arc(s(24)*s(6),2,s(23)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(22)*s(7),0,s(24)*s(7),(true->[])),arc(s(22)*s(7),1,s(25)*s(7),(true->[])),arc(s(22)*s(7),2,s(21)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(5),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(24)*s(7),0,s(25)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(23)*s(7),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_summit, nb_summit_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(9)),sink(s(25)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(9),0,s(4)*s(9),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(1)*s(9),(true->[])),arc(s(3)*s(9),0,s(4)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(4)*s(9),0,s(6)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(3)*s(9),(true->[])),arc(s(5)*s(9),0,s(6)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(6)*s(9),0,s(8)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(8)*s(9),0,s(10)*s(9),(true->[])),arc(s(8)*s(9),1,s(11)*s(9),(true->[])),arc(s(8)*s(9),2,s(7)*s(9),(true->[])),arc(s(9)*s(9),0,s(10)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(23)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(10)*s(9),0,s(12)*s(9),(true->[])),arc(s(10)*s(9),1,s(13)*s(9),(true->[])),arc(s(10)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(12)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(3),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(15)*s(9),(true->[])),arc(s(12)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(23)*s(5),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(22)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(3),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(14)*s(9),0,s(16)*s(9),(true->[])),arc(s(14)*s(9),1,s(17)*s(9),(true->[])),arc(s(14)*s(9),2,s(13)*s(9),(true->[])),arc(s(15)*s(9),0,s(16)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(25)*s(5),(true->[])),arc(s(22)*s(6),2,s(21)*s(7),(true->[])),arc(s(23)*s(5),0,s(24)*s(6),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(3),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(16)*s(9),0,s(18)*s(9),(true->[])),arc(s(16)*s(9),1,s(19)*s(9),(true->[])),arc(s(16)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(18)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(22)*s(8),(true->[])),arc(s(20)*s(8),1,s(23)*s(7),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(22)*s(8),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(5),(true->[])),arc(s(24)*s(6),2,s(23)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(21)*s(9),(true->[])),arc(s(18)*s(9),2,s(17)*s(9),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(22)*s(8),0,s(24)*s(8),(true->[])),arc(s(22)*s(8),1,s(25)*s(7),(true->[])),arc(s(22)*s(8),2,s(21)*s(9),(true->[])),arc(s(23)*s(7),0,s(24)*s(8),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(5),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(20)*s(9),0,s(22)*s(9),(true->[])),arc(s(20)*s(9),1,s(23)*s(9),(true->[])),arc(s(20)*s(9),2,s(19)*s(9),(true->[])),arc(s(21)*s(9),0,s(22)*s(9),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(23)*s(9),(true->[])),arc(s(24)*s(8),0,s(25)*s(8),(true->[])),arc(s(24)*s(8),1,s(25)*s(7),(true->[])),arc(s(24)*s(8),2,s(23)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(22)*s(9),0,s(24)*s(9),(true->[])),arc(s(22)*s(9),1,s(25)*s(9),(true->[])),arc(s(22)*s(9),2,s(21)*s(9),(true->[])),arc(s(23)*s(9),0,s(24)*s(9),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(7),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(24)*s(9),0,s(25)*s(9),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(23)*s(9),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[]))],[],[],[])).
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ctr_specialisation(nb_summit, nb_summit_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(13)),sink(s(25)*s(13))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(1),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(1),0,s(4)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(1),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(6)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(3),(true->[])),arc(s(2)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(4),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(1),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(3),(true->[])),arc(s(4)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(3),0,s(6)*s(4),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(1),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(10)*s(2),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(5),(true->[])),arc(s(2)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(6),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(3),(true->[])),arc(s(6)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(13)*s(1),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(12)*s(2),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(7)*s(5),(true->[])),arc(s(4)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(5),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(3),(true->[])),arc(s(8)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(3),0,s(10)*s(4),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(11)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(14)*s(2),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(15)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(7),(true->[])),arc(s(2)*s(8),2,s(1)*s(9),(true->[])),arc(s(3)*s(7),0,s(4)*s(8),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(5),(true->[])),arc(s(6)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(8)*s(6),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(9)*s(5),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(13)*s(3),(true->[])),arc(s(10)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(3),0,s(12)*s(4),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(14)*s(2),0,s(16)*s(2),(true->[])),arc(s(14)*s(2),1,s(17)*s(1),(true->[])),arc(s(14)*s(2),2,s(13)*s(3),(true->[])),arc(s(15)*s(1),0,s(16)*s(2),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(1)*s(9),0,s(2)*s(10),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(3)*s(9),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(7),(true->[])),arc(s(4)*s(8),2,s(3)*s(9),(true->[])),arc(s(5)*s(7),0,s(6)*s(8),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(11)*s(5),(true->[])),arc(s(8)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(11)*s(5),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(15)*s(3),(true->[])),arc(s(12)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(3),0,s(14)*s(4),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(15)*s(3),(true->[])),arc(s(16)*s(2),0,s(18)*s(2),(true->[])),arc(s(16)*s(2),1,s(19)*s(1),(true->[])),arc(s(16)*s(2),2,s(15)*s(3),(true->[])),arc(s(17)*s(1),0,s(18)*s(2),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(4)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(9),(true->[])),arc(s(2)*s(10),2,s(1)*s(11),(true->[])),arc(s(3)*s(9),0,s(4)*s(10),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(7),(true->[])),arc(s(6)*s(8),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(8)*s(8),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(7),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(13)*s(5),(true->[])),arc(s(10)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(5),0,s(12)*s(6),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(13)*s(5),(true->[])),arc(s(14)*s(4),0,s(16)*s(4),(true->[])),arc(s(14)*s(4),1,s(17)*s(3),(true->[])),arc(s(14)*s(4),2,s(13)*s(5),(true->[])),arc(s(15)*s(3),0,s(16)*s(4),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(17)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(21)*s(1),(true->[])),arc(s(18)*s(2),2,s(17)*s(3),(true->[])),arc(s(19)*s(1),0,s(20)*s(2),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(21)*s(1),(true->[])),arc(s(1)*s(11),0,s(2)*s(12),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(3)*s(11),(true->[])),arc(s(4)*s(10),0,s(6)*s(10),(true->[])),arc(s(4)*s(10),1,s(7)*s(9),(true->[])),arc(s(4)*s(10),2,s(3)*s(11),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(7),(true->[])),arc(s(8)*s(8),2,s(7)*s(9),(true->[])),arc(s(9)*s(7),0,s(10)*s(8),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(15)*s(5),(true->[])),arc(s(12)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(5),0,s(14)*s(6),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(15)*s(5),(true->[])),arc(s(16)*s(4),0,s(18)*s(4),(true->[])),arc(s(16)*s(4),1,s(19)*s(3),(true->[])),arc(s(16)*s(4),2,s(15)*s(5),(true->[])),arc(s(17)*s(3),0,s(18)*s(4),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(20)*s(2),0,s(22)*s(2),(true->[])),arc(s(20)*s(2),1,s(23)*s(1),(true->[])),arc(s(20)*s(2),2,s(19)*s(3),(true->[])),arc(s(21)*s(1),0,s(22)*s(2),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(23)*s(1),(true->[])),arc(s(2)*s(12),0,s(4)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(11),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(4)*s(12),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(9),(true->[])),arc(s(6)*s(10),2,s(5)*s(11),(true->[])),arc(s(7)*s(9),0,s(8)*s(10),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(13)*s(7),(true->[])),arc(s(10)*s(8),2,s(9)*s(9),(true->[])),arc(s(11)*s(7),0,s(12)*s(8),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(14)*s(6),0,s(16)*s(6),(true->[])),arc(s(14)*s(6),1,s(17)*s(5),(true->[])),arc(s(14)*s(6),2,s(13)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(6),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(5),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(21)*s(3),(true->[])),arc(s(18)*s(4),2,s(17)*s(5),(true->[])),arc(s(19)*s(3),0,s(20)*s(4),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(21)*s(3),(true->[])),arc(s(22)*s(2),0,s(24)*s(2),(true->[])),arc(s(22)*s(2),1,s(25)*s(1),(true->[])),arc(s(22)*s(2),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(24)*s(2),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(25)*s(1),(true->[])),arc(s(1)*s(13),0,s(2)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(4)*s(12),0,s(6)*s(12),(true->[])),arc(s(4)*s(12),1,s(7)*s(11),(true->[])),arc(s(4)*s(12),2,s(3)*s(13),(true->[])),arc(s(5)*s(11),0,s(6)*s(12),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(8)*s(10),0,s(10)*s(10),(true->[])),arc(s(8)*s(10),1,s(11)*s(9),(true->[])),arc(s(8)*s(10),2,s(7)*s(11),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(11)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(15)*s(7),(true->[])),arc(s(12)*s(8),2,s(11)*s(9),(true->[])),arc(s(13)*s(7),0,s(14)*s(8),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(15)*s(7),(true->[])),arc(s(16)*s(6),0,s(18)*s(6),(true->[])),arc(s(16)*s(6),1,s(19)*s(5),(true->[])),arc(s(16)*s(6),2,s(15)*s(7),(true->[])),arc(s(17)*s(5),0,s(18)*s(6),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(19)*s(5),(true->[])),arc(s(20)*s(4),0,s(22)*s(4),(true->[])),arc(s(20)*s(4),1,s(23)*s(3),(true->[])),arc(s(20)*s(4),2,s(19)*s(5),(true->[])),arc(s(21)*s(3),0,s(22)*s(4),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(23)*s(3),(true->[])),arc(s(24)*s(2),0,s(25)*s(2),(true->[])),arc(s(24)*s(2),1,s(25)*s(1),(true->[])),arc(s(24)*s(2),2,s(23)*s(3),(true->[])),arc(s(25)*s(1),0,s(25)*s(2),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(1),(true->[])),arc(s(2)*s(13),0,s(4)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(4)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(9)*s(11),(true->[])),arc(s(6)*s(12),2,s(5)*s(13),(true->[])),arc(s(7)*s(11),0,s(8)*s(12),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(11),(true->[])),arc(s(10)*s(10),0,s(12)*s(10),(true->[])),arc(s(10)*s(10),1,s(13)*s(9),(true->[])),arc(s(10)*s(10),2,s(9)*s(11),(true->[])),arc(s(11)*s(9),0,s(12)*s(10),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(13)*s(9),(true->[])),arc(s(14)*s(8),0,s(16)*s(8),(true->[])),arc(s(14)*s(8),1,s(17)*s(7),(true->[])),arc(s(14)*s(8),2,s(13)*s(9),(true->[])),arc(s(15)*s(7),0,s(16)*s(8),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(17)*s(7),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(21)*s(5),(true->[])),arc(s(18)*s(6),2,s(17)*s(7),(true->[])),arc(s(19)*s(5),0,s(20)*s(6),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(21)*s(5),(true->[])),arc(s(22)*s(4),0,s(24)*s(4),(true->[])),arc(s(22)*s(4),1,s(25)*s(3),(true->[])),arc(s(22)*s(4),2,s(21)*s(5),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(3),(true->[])),arc(s(4)*s(13),0,s(6)*s(13),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(13),0,s(6)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(10)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(11),(true->[])),arc(s(8)*s(12),2,s(7)*s(13),(true->[])),arc(s(9)*s(11),0,s(10)*s(12),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(15)*s(9),(true->[])),arc(s(12)*s(10),2,s(11)*s(11),(true->[])),arc(s(13)*s(9),0,s(14)*s(10),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(18)*s(8),(true->[])),arc(s(16)*s(8),1,s(19)*s(7),(true->[])),arc(s(16)*s(8),2,s(15)*s(9),(true->[])),arc(s(17)*s(7),0,s(18)*s(8),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(20)*s(6),0,s(22)*s(6),(true->[])),arc(s(20)*s(6),1,s(23)*s(5),(true->[])),arc(s(20)*s(6),2,s(19)*s(7),(true->[])),arc(s(21)*s(5),0,s(22)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(23)*s(5),(true->[])),arc(s(24)*s(4),0,s(25)*s(4),(true->[])),arc(s(24)*s(4),1,s(25)*s(3),(true->[])),arc(s(24)*s(4),2,s(23)*s(5),(true->[])),arc(s(25)*s(3),0,s(25)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(9)*s(13),(true->[])),arc(s(6)*s(13),2,s(5)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(12),0,s(12)*s(12),(true->[])),arc(s(10)*s(12),1,s(13)*s(11),(true->[])),arc(s(10)*s(12),2,s(9)*s(13),(true->[])),arc(s(11)*s(11),0,s(12)*s(12),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(11),(true->[])),arc(s(14)*s(10),0,s(16)*s(10),(true->[])),arc(s(14)*s(10),1,s(17)*s(9),(true->[])),arc(s(14)*s(10),2,s(13)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(10),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(17)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(21)*s(7),(true->[])),arc(s(18)*s(8),2,s(17)*s(9),(true->[])),arc(s(19)*s(7),0,s(20)*s(8),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(21)*s(7),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(25)*s(5),(true->[])),arc(s(22)*s(6),2,s(21)*s(7),(true->[])),arc(s(23)*s(5),0,s(24)*s(6),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(3),(true->[])),arc(s(25)*s(4),2,s(25)*s(5),(true->[])),arc(s(8)*s(13),0,s(10)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(13),0,s(10)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(11)*s(13),(true->[])),arc(s(12)*s(12),0,s(14)*s(12),(true->[])),arc(s(12)*s(12),1,s(15)*s(11),(true->[])),arc(s(12)*s(12),2,s(11)*s(13),(true->[])),arc(s(13)*s(11),0,s(14)*s(12),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(15)*s(11),(true->[])),arc(s(16)*s(10),0,s(18)*s(10),(true->[])),arc(s(16)*s(10),1,s(19)*s(9),(true->[])),arc(s(16)*s(10),2,s(15)*s(11),(true->[])),arc(s(17)*s(9),0,s(18)*s(10),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(19)*s(9),(true->[])),arc(s(20)*s(8),0,s(22)*s(8),(true->[])),arc(s(20)*s(8),1,s(23)*s(7),(true->[])),arc(s(20)*s(8),2,s(19)*s(9),(true->[])),arc(s(21)*s(7),0,s(22)*s(8),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(23)*s(7),(true->[])),arc(s(24)*s(6),0,s(25)*s(6),(true->[])),arc(s(24)*s(6),1,s(25)*s(5),(true->[])),arc(s(24)*s(6),2,s(23)*s(7),(true->[])),arc(s(25)*s(5),0,s(25)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(10)*s(13),0,s(12)*s(13),(true->[])),arc(s(10)*s(13),1,s(13)*s(13),(true->[])),arc(s(10)*s(13),2,s(9)*s(13),(true->[])),arc(s(11)*s(13),0,s(12)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(14)*s(12),0,s(16)*s(12),(true->[])),arc(s(14)*s(12),1,s(17)*s(11),(true->[])),arc(s(14)*s(12),2,s(13)*s(13),(true->[])),arc(s(15)*s(11),0,s(16)*s(12),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(11),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(21)*s(9),(true->[])),arc(s(18)*s(10),2,s(17)*s(11),(true->[])),arc(s(19)*s(9),0,s(20)*s(10),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(21)*s(9),(true->[])),arc(s(22)*s(8),0,s(24)*s(8),(true->[])),arc(s(22)*s(8),1,s(25)*s(7),(true->[])),arc(s(22)*s(8),2,s(21)*s(9),(true->[])),arc(s(23)*s(7),0,s(24)*s(8),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(5),(true->[])),arc(s(25)*s(6),2,s(25)*s(7),(true->[])),arc(s(12)*s(13),0,s(14)*s(13),(true->[])),arc(s(12)*s(13),1,s(15)*s(13),(true->[])),arc(s(12)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(13),0,s(14)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(15)*s(13),(true->[])),arc(s(16)*s(12),0,s(18)*s(12),(true->[])),arc(s(16)*s(12),1,s(19)*s(11),(true->[])),arc(s(16)*s(12),2,s(15)*s(13),(true->[])),arc(s(17)*s(11),0,s(18)*s(12),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(11),(true->[])),arc(s(20)*s(10),0,s(22)*s(10),(true->[])),arc(s(20)*s(10),1,s(23)*s(9),(true->[])),arc(s(20)*s(10),2,s(19)*s(11),(true->[])),arc(s(21)*s(9),0,s(22)*s(10),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(23)*s(9),(true->[])),arc(s(24)*s(8),0,s(25)*s(8),(true->[])),arc(s(24)*s(8),1,s(25)*s(7),(true->[])),arc(s(24)*s(8),2,s(23)*s(9),(true->[])),arc(s(25)*s(7),0,s(25)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[])),arc(s(14)*s(13),0,s(16)*s(13),(true->[])),arc(s(14)*s(13),1,s(17)*s(13),(true->[])),arc(s(14)*s(13),2,s(13)*s(13),(true->[])),arc(s(15)*s(13),0,s(16)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(18)*s(12),0,s(20)*s(12),(true->[])),arc(s(18)*s(12),1,s(21)*s(11),(true->[])),arc(s(18)*s(12),2,s(17)*s(13),(true->[])),arc(s(19)*s(11),0,s(20)*s(12),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(22)*s(10),0,s(24)*s(10),(true->[])),arc(s(22)*s(10),1,s(25)*s(9),(true->[])),arc(s(22)*s(10),2,s(21)*s(11),(true->[])),arc(s(23)*s(9),0,s(24)*s(10),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(7),(true->[])),arc(s(25)*s(8),2,s(25)*s(9),(true->[])),arc(s(16)*s(13),0,s(18)*s(13),(true->[])),arc(s(16)*s(13),1,s(19)*s(13),(true->[])),arc(s(16)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(13),0,s(18)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(19)*s(13),(true->[])),arc(s(20)*s(12),0,s(22)*s(12),(true->[])),arc(s(20)*s(12),1,s(23)*s(11),(true->[])),arc(s(20)*s(12),2,s(19)*s(13),(true->[])),arc(s(21)*s(11),0,s(22)*s(12),(true->[])),arc(s(21)*s(11),1,s(23)*s(11),(true->[])),arc(s(21)*s(11),2,s(23)*s(11),(true->[])),arc(s(24)*s(10),0,s(25)*s(10),(true->[])),arc(s(24)*s(10),1,s(25)*s(9),(true->[])),arc(s(24)*s(10),2,s(23)*s(11),(true->[])),arc(s(25)*s(9),0,s(25)*s(10),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[])),arc(s(18)*s(13),0,s(20)*s(13),(true->[])),arc(s(18)*s(13),1,s(21)*s(13),(true->[])),arc(s(18)*s(13),2,s(17)*s(13),(true->[])),arc(s(19)*s(13),0,s(20)*s(13),(true->[])),arc(s(19)*s(13),1,s(21)*s(13),(true->[])),arc(s(19)*s(13),2,s(21)*s(13),(true->[])),arc(s(22)*s(12),0,s(24)*s(12),(true->[])),arc(s(22)*s(12),1,s(25)*s(11),(true->[])),arc(s(22)*s(12),2,s(21)*s(13),(true->[])),arc(s(23)*s(11),0,s(24)*s(12),(true->[])),arc(s(23)*s(11),1,s(25)*s(11),(true->[])),arc(s(23)*s(11),2,s(25)*s(11),(true->[])),arc(s(25)*s(10),0,s(25)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(9),(true->[])),arc(s(25)*s(10),2,s(25)*s(11),(true->[])),arc(s(20)*s(13),0,s(22)*s(13),(true->[])),arc(s(20)*s(13),1,s(23)*s(13),(true->[])),arc(s(20)*s(13),2,s(19)*s(13),(true->[])),arc(s(21)*s(13),0,s(22)*s(13),(true->[])),arc(s(21)*s(13),1,s(23)*s(13),(true->[])),arc(s(21)*s(13),2,s(23)*s(13),(true->[])),arc(s(24)*s(12),0,s(25)*s(12),(true->[])),arc(s(24)*s(12),1,s(25)*s(11),(true->[])),arc(s(24)*s(12),2,s(23)*s(13),(true->[])),arc(s(25)*s(11),0,s(25)*s(12),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(25)*s(11),(true->[])),arc(s(22)*s(13),0,s(24)*s(13),(true->[])),arc(s(22)*s(13),1,s(25)*s(13),(true->[])),arc(s(22)*s(13),2,s(21)*s(13),(true->[])),arc(s(23)*s(13),0,s(24)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(25)*s(13),(true->[])),arc(s(25)*s(12),0,s(25)*s(12),(true->[])),arc(s(25)*s(12),1,s(25)*s(11),(true->[])),arc(s(25)*s(12),2,s(25)*s(13),(true->[])),arc(s(24)*s(13),0,s(25)*s(13),(true->[])),arc(s(24)*s(13),1,s(25)*s(13),(true->[])),arc(s(24)*s(13),2,s(23)*s(13),(true->[])),arc(s(25)*s(13),0,s(25)*s(13),(true->[])),arc(s(25)*s(13),1,s(25)*s(13),(true->[])),arc(s(25)*s(13),2,s(25)*s(13),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1070: Illustrating the NB_SUMMIT constraint of the Example slot
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Automaton Figures 4.1071 and 4.1072 respectively depict the automaton associated with the constraint
NB_SUMMIT and its simplified form.

≥ s





C ← default
D ← 0
R← default



 < r

≥ t

= u

R + C

≥

<

<
{D ← max(D, 1)}

>{
C ← max(D, 1)
D ← 0

}

=
{D ← max(D, 1)}

=
{D ← max(D, 1)}

>{
C ← max(C,max(D, 1))
D ← 0

}

<


 C ←

default

D
←

0
R←

R
+
C




=
{D ← max(D, 1)}

<
{D
←

m
a
x
(D

, 1
)}

>

{
D
←

0}

Figure 4.1071: Automaton for the NB_SUMMIT constraint obtained by applying dec-
oration Table 3.37 to the seed transducer of the SUMMIT pattern where default is 0
(transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s{R← default} < r

≥ t

= u

R

≥

<

<

>
{R← R + 1}

=

=

>

<

=

<

>

Figure 4.1072: Simplified automaton for the NB_SUMMIT constraint obtained by ap-
plying decoration Table 3.39 to the seed transducer of the SUMMIT pattern where
default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−2 + 1 ≥ 0 are linear invariants.

s r t u

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

C
1

R −→
C +

←−
C

t
−→
C +

←−
C 1

L −→
C +

←−
C 1

L

u
−→
C +

←−
C

−→
C +

←−
C 1

R −→
C +

←−
C

Table 4.259: Concrete glue matrix, derived from the parametrised glue matrix 3.20, for
the NB_SUMMIT constraint defined as the composition of the SUMMIT pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.
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s r t u

s 0 0 0 0

r 0 1
C

0
R

0

t 0 0
L

0 0
L

u 0 0 0
R

0

Table 4.260: Concrete glue matrix, derived from the parametrised glue matrix 3.20,
for the simplified automaton of the NB_SUMMIT constraint defined as the composition
of the SUMMIT pattern , the feature ONE , and the aggregator sum ; cells of the glue
matrix are coloured with the colour of the constituent to which they are related.
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Specialisation

≥ s < r

= u

>,=

<

<

=

=

<
>

Figure 4.1073: Automaton without registers for the NB_SUMMIT_EQ_0 constraint; it
describes all sequences containing no occurrence of the SUMMIT pattern on a sequence
of variables; it is derived from the automaton that counts the number of occurrences
of the SUMMIT pattern by removing the register R, the found transition from state r
to t that increments R, and the state t that becomes unreachable after removing transi-
tion r → t.

> t < r

≥ t′ < r′

<

>

<

>

= > <

< > < >

< < > < >

< > < < >

< > < > <

< > < > =

< > < > >

< > = < >

< > > < >

= < > < >

> < > < >

Figure 4.1074: (left) Automaton without registers for the NB_SUMMIT_EQ_UP con-
straint; it describes all sequences containing the maximum number of occurrences of
the SUMMIT pattern on a sequence of sv variables, i.e. b sv−1

2 c of the Restrictions
slot (see ¬); transitions in blue correspond to a new occurrence of the SUMMIT pat-
tern, dashed transitions to slack, and accepting states have a light-brown background;
state t is accepting when sv mod 2 = 1, while states r and t′ are accepting when
sv mod 2 = 0. (right) All corresponding solutions for sv− 1 ∈ {4, 5}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≥ sE < rE ≥ tE = uO
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Figure 4.1075: Automata without registers for the (A) NB_SUMMIT_IS_EVEN and the
(B) NB_SUMMIT_IS_ODD constraints; they respectively achieve an even/odd number
of occurrences of the SUMMIT pattern on a sequence of n variables; transitions in blue
correspond to a new occurrence of the SUMMIT pattern.
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NB_VALLEY

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint NB_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, b(sv− 1)/2c)¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

(see also fig. 4.1080)

14

VALUE ≤ 6

Ê Ë Ì Í Î Ï

Purpose

VALUE is the number of occurrences of the VALLEY pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.

Example (3, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.1076 provides an example where the NB_VALLEY

(3, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_valley,['20141203']).

ctr_origin(nb_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(nb_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_valley,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_valley, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(max(0,(sv-1)/2),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_valley, []).

ctr_functional_dependency(nb_valley, 1, [2]).

ctr_typical(nb_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(nb_valley,nb_valley(3,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(nb_valley,[]).

ctr_eval(nb_valley, [checker(nb_valley_c1),
    checker(nb_valley_c),
    automaton(nb_valley_a1),
    automaton(nb_valley_a),
    automaton_with_signature(nb_valley_a1_s),
    automaton_with_signature(nb_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_valley_c(VARS, Default, s, Default, 0, Default, Value).

nb_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        nb_valley_c([Xj|Xs], Default, r, C, D, R, Result).
nb_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        nb_valley_c([Xj|Xs], Default, s, C, D, R, Result).
nb_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(D,1),
        nb_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
nb_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).
nb_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        nb_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
nb_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,1),
        nb_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
nb_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,1)),
        nb_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).

nb_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_valley_c1(VARS, Default, s, Default, Value).

nb_valley_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_valley_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        nb_valley_c1([Xj|Xs], Default, r, R, Result).
nb_valley_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        nb_valley_c1([Xj|Xs], Default, s, R, Result).
nb_valley_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        nb_valley_c1([Xj|Xs], Default, r, R, Result).
nb_valley_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_valley_c1([Xj|Xs], Default, t, A1000, Result).
nb_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        nb_valley_c1([Xj|Xs], Default, r, R, Result).
nb_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        nb_valley_c1([Xj|Xs], Default, t, R, Result).
nb_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        nb_valley_c1([Xj|Xs], Default, t, R, Result).

ctr_automaton_signature(nb_valley, nb_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_valley, nb_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_valley, nb_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_valley, nb_valley_ao1, pair_signature(2,signature)).

nb_valley_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_valley_a(Flag,Value,VARIABLES,Default).

nb_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, max(D, 1), R])),
        arc(r,EQ,r,([C, max(D, 1), R])),
        arc(r,LT,t,([max(D, 1), 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,t,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_valley_ao(Flag,Value,VARIABLES,Default,Options).

nb_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, max(D, 1), R])),
        arc(r,EQ,r,([C, max(D, 1), R])),
        arc(r,LT,t,([max(D, 1), 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(t,EQ,t,([C, max(D, 1), R])),
        arc(t,LT,t,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_valley_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_valley_a1(Flag,Value,VARIABLES,Default).

nb_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([R])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(r,LT,t,([R + 1])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_valley_ao1(Flag,Value,VARIABLES,Default,Options).

nb_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([R])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(r,LT,t,([R + 1])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_valley_r(VALUE,Xs,SV):-
        nb_valley_r(VALUE,Xs,SV,SV).

nb_valley_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<max(0,(SV-1)/2).

ctr_glue_matrix(nb_valley, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,1),cell(r,t,1),cell(t,s,cf+cb),cell(t,r,1),cell(t,t,cf+cb)]).

ctr_glue_matrix1(nb_valley, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,1),cell(r,t,0),cell(t,s,0),cell(t,r,0),cell(t,t,0)]).

ctr_specialisation(nb_valley, nb_valley_eq_0, kernel([source(s),sink(s),sink(r)],[arc(s,0,s,(true->[])),arc(s,1,s,(true->[])),arc(s,2,r,(true->[])),arc(r,1,r,(true->[])),arc(r,2,r,(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_1, kernel([source(s(1)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_2, kernel([source(s(1)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_3, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_4, kernel([source(s(1)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_5, kernel([source(s(1)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_up, kernel([source(t),sink(t),sink(r),sink(t1)],[arc(t,0,t1,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,r,(true->[])),arc(r,0,t,(true->[])),arc(r,1,r1,(true->[])),arc(r,2,r1,(true->[])),arc(t1,2,r1,(true->[])),arc(r1,0,t1,(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_is_even, kernel([source(sE),sink(sE),sink(rE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sO,(true->[])),arc(rE,1,rE,(true->[])),arc(rE,2,rE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sE,(true->[])),arc(rO,1,rO,(true->[])),arc(rO,2,rO,(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_is_odd, kernel([source(sE),sink(sO),sink(rO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sO,(true->[])),arc(rE,1,rE,(true->[])),arc(rE,2,rE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sE,(true->[])),arc(rO,1,rO,(true->[])),arc(rO,2,rO,(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_gt_0, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_lt_up, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_up_minus_1, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(3),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_gt_1, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_lt_up_minus_1, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_up_minus_2, kernel([source(s(1)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(7),(true->[])),arc(s(10),2,s(7),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_gt_2, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_lt_up_minus_2, kernel([source(s(1)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_up_minus_3, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(11),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_up_minus_4, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(17),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(16),0,s(19),(true->[])),arc(s(16),1,s(19),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(18),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(20),(true->[])),arc(s(19),2,s(18),(true->[])),arc(s(20),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_gt_4, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_lt_up_minus_4, kernel([source(s(1)),sink(s(20)),sink(s(21))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_eq_up_minus_5, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(21),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(23),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(19),(true->[])),arc(s(22),2,s(19),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(24),(true->[])),arc(s(23),2,s(22),(true->[])),arc(s(24),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_gt_5, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_lt_up_minus_5, kernel([source(s(1)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(14),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(18),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(19),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(20),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(21),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(25),(true->[])),arc(s(23),2,s(24),(true->[])),arc(s(24),0,s(23),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(5)),sink(s(5)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(7)),sink(s(5)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(9)),sink(s(5)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(5)*s(9),(true->[])),arc(s(4)*s(9),2,s(5)*s(9),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(11)),sink(s(5)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(5)*s(11),(true->[])),arc(s(4)*s(11),2,s(5)*s(11),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(4)*s(13)),sink(s(5)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(5)*s(8),0,s(5)*s(9),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(5)*s(10),(true->[])),arc(s(4)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(5)*s(10),0,s(5)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(12),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(5)*s(12),0,s(5)*s(13),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(5)*s(13),(true->[])),arc(s(4)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(13),0,s(5)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(5)),sink(s(9)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(7)),sink(s(9)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(9)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(11)),sink(s(9)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(9)*s(11),(true->[])),arc(s(8)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(13)),sink(s(9)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(9)*s(10),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(9)*s(10),0,s(9)*s(11),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(9)*s(12),(true->[])),arc(s(8)*s(12),2,s(9)*s(12),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(12),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(9)*s(12),0,s(9)*s(13),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(12),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(9)*s(13),(true->[])),arc(s(8)*s(13),2,s(9)*s(13),(true->[])),arc(s(9)*s(13),0,s(9)*s(13),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(5)),sink(s(13)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(7)),sink(s(13)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(9)),sink(s(13)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(13)*s(9),(true->[])),arc(s(12)*s(9),2,s(13)*s(9),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(11)),sink(s(13)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(13)*s(11),(true->[])),arc(s(12)*s(11),2,s(13)*s(11),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(13)),sink(s(13)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(13)*s(8),0,s(13)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(13)*s(10),(true->[])),arc(s(12)*s(10),2,s(13)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(13)*s(10),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(13)*s(10),0,s(13)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(10),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(13)*s(12),(true->[])),arc(s(13)*s(11),0,s(13)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(12),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(13),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(13)*s(13),(true->[])),arc(s(12)*s(13),2,s(13)*s(13),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(3)),sink(s(17)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(17)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(5)),sink(s(17)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(17)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(7)),sink(s(17)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(17)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(9)),sink(s(17)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(14)*s(9),0,s(13)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(9),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(16)*s(9),0,s(15)*s(9),(true->[])),arc(s(16)*s(9),1,s(17)*s(9),(true->[])),arc(s(16)*s(9),2,s(17)*s(9),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(11)),sink(s(17)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(14)*s(11),0,s(13)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(16)*s(11),0,s(15)*s(11),(true->[])),arc(s(16)*s(11),1,s(17)*s(11),(true->[])),arc(s(16)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(13)),sink(s(17)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(17)*s(2),(true->[])),arc(s(16)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(17)*s(4),(true->[])),arc(s(16)*s(4),2,s(17)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(17)*s(4),0,s(17)*s(5),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(17)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(6),(true->[])),arc(s(17)*s(5),0,s(17)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(6),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(17)*s(6),0,s(17)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(17)*s(8),(true->[])),arc(s(16)*s(8),2,s(17)*s(8),(true->[])),arc(s(17)*s(7),0,s(17)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(8),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(17)*s(8),0,s(17)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(12),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(17)*s(10),(true->[])),arc(s(16)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(10),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(13)*s(13),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(12),(true->[])),arc(s(17)*s(10),0,s(17)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(13)*s(13),0,s(15)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(15)*s(13),(true->[])),arc(s(16)*s(12),1,s(17)*s(12),(true->[])),arc(s(16)*s(12),2,s(17)*s(12),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(12),(true->[])),arc(s(14)*s(13),0,s(13)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(16)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(16)*s(13),(true->[])),arc(s(17)*s(12),0,s(17)*s(13),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[])),arc(s(16)*s(13),0,s(15)*s(13),(true->[])),arc(s(16)*s(13),1,s(17)*s(13),(true->[])),arc(s(16)*s(13),2,s(17)*s(13),(true->[])),arc(s(17)*s(13),0,s(17)*s(13),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(3),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(18)*s(3),0,s(17)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(20)*s(3),0,s(19)*s(3),(true->[])),arc(s(20)*s(3),1,s(21)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(5)),sink(s(21)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(5),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(18)*s(5),0,s(17)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(20)*s(5),0,s(19)*s(5),(true->[])),arc(s(20)*s(5),1,s(21)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(5),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(7)),sink(s(21)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(18)*s(7),0,s(17)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(20)*s(7),0,s(19)*s(7),(true->[])),arc(s(20)*s(7),1,s(21)*s(7),(true->[])),arc(s(20)*s(7),2,s(21)*s(7),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(9)),sink(s(21)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(14)*s(9),0,s(13)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(9),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(16)*s(9),0,s(15)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(9),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(18)*s(9),0,s(17)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(20)*s(9),0,s(19)*s(9),(true->[])),arc(s(20)*s(9),1,s(21)*s(9),(true->[])),arc(s(20)*s(9),2,s(21)*s(9),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(11)),sink(s(21)*s(11))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(11),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(2)*s(11),0,s(1)*s(11),(true->[])),arc(s(2)*s(11),1,s(4)*s(11),(true->[])),arc(s(2)*s(11),2,s(4)*s(11),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(11),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(4)*s(11),0,s(3)*s(11),(true->[])),arc(s(4)*s(11),1,s(6)*s(11),(true->[])),arc(s(4)*s(11),2,s(6)*s(11),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(11),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(6)*s(11),0,s(5)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(11),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(8)*s(11),0,s(7)*s(11),(true->[])),arc(s(8)*s(11),1,s(10)*s(11),(true->[])),arc(s(8)*s(11),2,s(10)*s(11),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(10)*s(11),0,s(9)*s(11),(true->[])),arc(s(10)*s(11),1,s(12)*s(11),(true->[])),arc(s(10)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(11),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(12)*s(11),0,s(11)*s(11),(true->[])),arc(s(12)*s(11),1,s(14)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(14)*s(11),0,s(13)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(11),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(16)*s(11),0,s(15)*s(11),(true->[])),arc(s(16)*s(11),1,s(18)*s(11),(true->[])),arc(s(16)*s(11),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(11),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(10),(true->[])),arc(s(18)*s(11),0,s(17)*s(11),(true->[])),arc(s(18)*s(11),1,s(20)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(11),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[])),arc(s(20)*s(11),0,s(19)*s(11),(true->[])),arc(s(20)*s(11),1,s(21)*s(11),(true->[])),arc(s(20)*s(11),2,s(21)*s(11),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(20)*s(13)),sink(s(21)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(21)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(2),(true->[])),arc(s(21)*s(1),0,s(21)*s(1),(true->[])),arc(s(21)*s(1),1,s(21)*s(1),(true->[])),arc(s(21)*s(1),2,s(21)*s(2),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(21)*s(4),(true->[])),arc(s(20)*s(4),2,s(21)*s(4),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(4),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(21)*s(4),0,s(21)*s(5),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(21)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(21)*s(6),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(12),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(21)*s(8),(true->[])),arc(s(20)*s(8),2,s(21)*s(8),(true->[])),arc(s(21)*s(7),0,s(21)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(8),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(13)*s(13),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(12),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(21)*s(8),0,s(21)*s(9),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(21)*s(8),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(13)*s(13),0,s(15)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(15)*s(13),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(18)*s(12),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(12),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(21)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(9),0,s(21)*s(9),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(21)*s(10),(true->[])),arc(s(14)*s(13),0,s(13)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(16)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(16)*s(13),(true->[])),arc(s(18)*s(12),0,s(17)*s(13),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(12),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(12),(true->[])),arc(s(21)*s(10),0,s(21)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[])),arc(s(16)*s(13),0,s(15)*s(13),(true->[])),arc(s(16)*s(13),1,s(18)*s(13),(true->[])),arc(s(16)*s(13),2,s(18)*s(13),(true->[])),arc(s(17)*s(13),0,s(19)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(18)*s(13),(true->[])),arc(s(20)*s(12),0,s(19)*s(13),(true->[])),arc(s(20)*s(12),1,s(21)*s(12),(true->[])),arc(s(20)*s(12),2,s(21)*s(12),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(12),(true->[])),arc(s(18)*s(13),0,s(17)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(19)*s(13),0,s(21)*s(13),(true->[])),arc(s(19)*s(13),1,s(21)*s(13),(true->[])),arc(s(19)*s(13),2,s(20)*s(13),(true->[])),arc(s(21)*s(12),0,s(21)*s(13),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(21)*s(12),(true->[])),arc(s(20)*s(13),0,s(19)*s(13),(true->[])),arc(s(20)*s(13),1,s(21)*s(13),(true->[])),arc(s(20)*s(13),2,s(21)*s(13),(true->[])),arc(s(21)*s(13),0,s(21)*s(13),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(21)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(3)),sink(s(25)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(14)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(14)*s(3),0,s(13)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(3),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(18)*s(3),(true->[])),arc(s(16)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(3),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(18)*s(3),0,s(17)*s(3),(true->[])),arc(s(18)*s(3),1,s(20)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(3),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(20)*s(3),0,s(19)*s(3),(true->[])),arc(s(20)*s(3),1,s(22)*s(3),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(3),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(22)*s(3),0,s(21)*s(3),(true->[])),arc(s(22)*s(3),1,s(24)*s(3),(true->[])),arc(s(22)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(3),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(24)*s(3),0,s(23)*s(3),(true->[])),arc(s(24)*s(3),1,s(25)*s(3),(true->[])),arc(s(24)*s(3),2,s(25)*s(3),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(5)),sink(s(25)*s(5))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(5),0,s(1)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(4)*s(5),0,s(3)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(5),0,s(5)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(8)*s(5),0,s(7)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(10)*s(5),0,s(9)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(11)*s(5),(true->[])),arc(s(12)*s(5),1,s(14)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(14)*s(5),0,s(13)*s(5),(true->[])),arc(s(14)*s(5),1,s(16)*s(5),(true->[])),arc(s(14)*s(5),2,s(16)*s(5),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(5),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(16)*s(5),0,s(15)*s(5),(true->[])),arc(s(16)*s(5),1,s(18)*s(5),(true->[])),arc(s(16)*s(5),2,s(18)*s(5),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(5),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(18)*s(5),0,s(17)*s(5),(true->[])),arc(s(18)*s(5),1,s(20)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(5),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(20)*s(5),0,s(19)*s(5),(true->[])),arc(s(20)*s(5),1,s(22)*s(5),(true->[])),arc(s(20)*s(5),2,s(22)*s(5),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(5),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(22)*s(5),0,s(21)*s(5),(true->[])),arc(s(22)*s(5),1,s(24)*s(5),(true->[])),arc(s(22)*s(5),2,s(24)*s(5),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(5),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(24)*s(5),0,s(23)*s(5),(true->[])),arc(s(24)*s(5),1,s(25)*s(5),(true->[])),arc(s(24)*s(5),2,s(25)*s(5),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(7)),sink(s(25)*s(7))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(7),0,s(1)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(4)*s(7),0,s(3)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(6)*s(7),0,s(5)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(8)*s(7),0,s(7)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(10)*s(7),0,s(9)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(12)*s(7),0,s(11)*s(7),(true->[])),arc(s(12)*s(7),1,s(14)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(14)*s(7),0,s(13)*s(7),(true->[])),arc(s(14)*s(7),1,s(16)*s(7),(true->[])),arc(s(14)*s(7),2,s(16)*s(7),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(7),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(16)*s(7),0,s(15)*s(7),(true->[])),arc(s(16)*s(7),1,s(18)*s(7),(true->[])),arc(s(16)*s(7),2,s(18)*s(7),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(6),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(18)*s(7),0,s(17)*s(7),(true->[])),arc(s(18)*s(7),1,s(20)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(7),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(7),(true->[])),arc(s(22)*s(6),0,s(21)*s(7),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(20)*s(7),0,s(19)*s(7),(true->[])),arc(s(20)*s(7),1,s(22)*s(7),(true->[])),arc(s(20)*s(7),2,s(22)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(22)*s(7),(true->[])),arc(s(24)*s(6),0,s(23)*s(7),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(22)*s(7),0,s(21)*s(7),(true->[])),arc(s(22)*s(7),1,s(24)*s(7),(true->[])),arc(s(22)*s(7),2,s(24)*s(7),(true->[])),arc(s(23)*s(7),0,s(25)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(24)*s(7),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(24)*s(7),0,s(23)*s(7),(true->[])),arc(s(24)*s(7),1,s(25)*s(7),(true->[])),arc(s(24)*s(7),2,s(25)*s(7),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_valley, nb_valley_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(9)),sink(s(25)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(9),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(9),0,s(1)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(4)*s(9),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(9),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(4)*s(9),0,s(3)*s(9),(true->[])),arc(s(4)*s(9),1,s(6)*s(9),(true->[])),arc(s(4)*s(9),2,s(6)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(9),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(6)*s(9),0,s(5)*s(9),(true->[])),arc(s(6)*s(9),1,s(8)*s(9),(true->[])),arc(s(6)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(8)*s(9),0,s(7)*s(9),(true->[])),arc(s(8)*s(9),1,s(10)*s(9),(true->[])),arc(s(8)*s(9),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(10)*s(9),0,s(9)*s(9),(true->[])),arc(s(10)*s(9),1,s(12)*s(9),(true->[])),arc(s(10)*s(9),2,s(12)*s(9),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(9),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(12)*s(9),0,s(11)*s(9),(true->[])),arc(s(12)*s(9),1,s(14)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(6),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(14)*s(9),0,s(13)*s(9),(true->[])),arc(s(14)*s(9),1,s(16)*s(9),(true->[])),arc(s(14)*s(9),2,s(16)*s(9),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(9),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(21)*s(7),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(16)*s(9),0,s(15)*s(9),(true->[])),arc(s(16)*s(9),1,s(18)*s(9),(true->[])),arc(s(16)*s(9),2,s(18)*s(9),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(9),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(22)*s(8),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(22)*s(8),(true->[])),arc(s(24)*s(6),0,s(23)*s(7),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(18)*s(9),0,s(17)*s(9),(true->[])),arc(s(18)*s(9),1,s(20)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(9),(true->[])),arc(s(22)*s(8),0,s(21)*s(9),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(24)*s(8),(true->[])),arc(s(23)*s(7),0,s(25)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(24)*s(8),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(20)*s(9),0,s(19)*s(9),(true->[])),arc(s(20)*s(9),1,s(22)*s(9),(true->[])),arc(s(20)*s(9),2,s(22)*s(9),(true->[])),arc(s(21)*s(9),0,s(23)*s(9),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(22)*s(9),(true->[])),arc(s(24)*s(8),0,s(23)*s(9),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(8),(true->[])),arc(s(22)*s(9),0,s(21)*s(9),(true->[])),arc(s(22)*s(9),1,s(24)*s(9),(true->[])),arc(s(22)*s(9),2,s(24)*s(9),(true->[])),arc(s(23)*s(9),0,s(25)*s(9),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(24)*s(9),(true->[])),arc(s(25)*s(8),0,s(25)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[])),arc(s(24)*s(9),0,s(23)*s(9),(true->[])),arc(s(24)*s(9),1,s(25)*s(9),(true->[])),arc(s(24)*s(9),2,s(25)*s(9),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(9),(true->[]))],[],[],[])).
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ctr_specialisation(nb_valley, nb_valley_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(24)*s(13)),sink(s(25)*s(13))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(6)*s(2),(true->[])),arc(s(2)*s(4),0,s(1)*s(5),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(1),0,s(9)*s(1),(true->[])),arc(s(7)*s(1),1,s(9)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(6),(true->[])),arc(s(4)*s(4),0,s(3)*s(5),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(1),0,s(11)*s(1),(true->[])),arc(s(9)*s(1),1,s(11)*s(1),(true->[])),arc(s(9)*s(1),2,s(10)*s(2),(true->[])),arc(s(2)*s(6),0,s(1)*s(7),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(5),0,s(5)*s(5),(true->[])),arc(s(3)*s(5),1,s(5)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(6),(true->[])),arc(s(6)*s(4),0,s(5)*s(5),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(3),(true->[])),arc(s(7)*s(3),1,s(9)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(1),0,s(13)*s(1),(true->[])),arc(s(11)*s(1),1,s(13)*s(1),(true->[])),arc(s(11)*s(1),2,s(12)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(8),(true->[])),arc(s(4)*s(6),0,s(3)*s(7),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(8)*s(4),0,s(7)*s(5),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(3),0,s(11)*s(3),(true->[])),arc(s(9)*s(3),1,s(11)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(14)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(1),0,s(15)*s(1),(true->[])),arc(s(13)*s(1),1,s(15)*s(1),(true->[])),arc(s(13)*s(1),2,s(14)*s(2),(true->[])),arc(s(2)*s(8),0,s(1)*s(9),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(5)*s(7),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(5),(true->[])),arc(s(7)*s(5),1,s(9)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(6),(true->[])),arc(s(10)*s(4),0,s(9)*s(5),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(13)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(4),(true->[])),arc(s(14)*s(2),0,s(13)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(2),(true->[])),arc(s(14)*s(2),2,s(16)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(17)*s(1),(true->[])),arc(s(15)*s(1),2,s(16)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(9),(true->[])),arc(s(1)*s(9),1,s(3)*s(9),(true->[])),arc(s(1)*s(9),2,s(2)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(9),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(7),0,s(7)*s(7),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(7)*s(7),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(5),0,s(11)*s(5),(true->[])),arc(s(9)*s(5),1,s(11)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(11)*s(5),(true->[])),arc(s(12)*s(4),1,s(14)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(3),0,s(15)*s(3),(true->[])),arc(s(13)*s(3),1,s(15)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(4),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(18)*s(2),(true->[])),arc(s(16)*s(2),2,s(18)*s(2),(true->[])),arc(s(17)*s(1),0,s(19)*s(1),(true->[])),arc(s(17)*s(1),1,s(19)*s(1),(true->[])),arc(s(17)*s(1),2,s(18)*s(2),(true->[])),arc(s(2)*s(10),0,s(1)*s(11),(true->[])),arc(s(2)*s(10),1,s(4)*s(10),(true->[])),arc(s(2)*s(10),2,s(4)*s(10),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(5)*s(9),(true->[])),arc(s(3)*s(9),2,s(4)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(9),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(9)*s(7),(true->[])),arc(s(7)*s(7),1,s(9)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(6),0,s(9)*s(7),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(13)*s(5),(true->[])),arc(s(11)*s(5),1,s(13)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(6),(true->[])),arc(s(14)*s(4),0,s(13)*s(5),(true->[])),arc(s(14)*s(4),1,s(16)*s(4),(true->[])),arc(s(14)*s(4),2,s(16)*s(4),(true->[])),arc(s(15)*s(3),0,s(17)*s(3),(true->[])),arc(s(15)*s(3),1,s(17)*s(3),(true->[])),arc(s(15)*s(3),2,s(16)*s(4),(true->[])),arc(s(18)*s(2),0,s(17)*s(3),(true->[])),arc(s(18)*s(2),1,s(20)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(1),0,s(21)*s(1),(true->[])),arc(s(19)*s(1),1,s(21)*s(1),(true->[])),arc(s(19)*s(1),2,s(20)*s(2),(true->[])),arc(s(1)*s(11),0,s(3)*s(11),(true->[])),arc(s(1)*s(11),1,s(3)*s(11),(true->[])),arc(s(1)*s(11),2,s(2)*s(12),(true->[])),arc(s(4)*s(10),0,s(3)*s(11),(true->[])),arc(s(4)*s(10),1,s(6)*s(10),(true->[])),arc(s(4)*s(10),2,s(6)*s(10),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(8),0,s(7)*s(9),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(7),0,s(11)*s(7),(true->[])),arc(s(9)*s(7),1,s(11)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(6),0,s(11)*s(7),(true->[])),arc(s(12)*s(6),1,s(14)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(15)*s(5),(true->[])),arc(s(13)*s(5),1,s(15)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(15)*s(5),(true->[])),arc(s(16)*s(4),1,s(18)*s(4),(true->[])),arc(s(16)*s(4),2,s(18)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(19)*s(3),(true->[])),arc(s(17)*s(3),2,s(18)*s(4),(true->[])),arc(s(20)*s(2),0,s(19)*s(3),(true->[])),arc(s(20)*s(2),1,s(22)*s(2),(true->[])),arc(s(20)*s(2),2,s(22)*s(2),(true->[])),arc(s(21)*s(1),0,s(23)*s(1),(true->[])),arc(s(21)*s(1),1,s(23)*s(1),(true->[])),arc(s(21)*s(1),2,s(22)*s(2),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(4)*s(12),(true->[])),arc(s(2)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(4)*s(12),(true->[])),arc(s(6)*s(10),0,s(5)*s(11),(true->[])),arc(s(6)*s(10),1,s(8)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(9)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(10),(true->[])),arc(s(10)*s(8),0,s(9)*s(9),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(13)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(8),(true->[])),arc(s(14)*s(6),0,s(13)*s(7),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(17)*s(5),(true->[])),arc(s(15)*s(5),1,s(17)*s(5),(true->[])),arc(s(15)*s(5),2,s(16)*s(6),(true->[])),arc(s(18)*s(4),0,s(17)*s(5),(true->[])),arc(s(18)*s(4),1,s(20)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(3),0,s(21)*s(3),(true->[])),arc(s(19)*s(3),1,s(21)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(4),(true->[])),arc(s(22)*s(2),0,s(21)*s(3),(true->[])),arc(s(22)*s(2),1,s(24)*s(2),(true->[])),arc(s(22)*s(2),2,s(24)*s(2),(true->[])),arc(s(23)*s(1),0,s(25)*s(1),(true->[])),arc(s(23)*s(1),1,s(25)*s(1),(true->[])),arc(s(23)*s(1),2,s(24)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(2)*s(13),(true->[])),arc(s(4)*s(12),0,s(3)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(6)*s(12),(true->[])),arc(s(5)*s(11),0,s(7)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(7)*s(11),(true->[])),arc(s(8)*s(10),1,s(10)*s(10),(true->[])),arc(s(8)*s(10),2,s(10)*s(10),(true->[])),arc(s(9)*s(9),0,s(11)*s(9),(true->[])),arc(s(9)*s(9),1,s(11)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(11)*s(9),(true->[])),arc(s(12)*s(8),1,s(14)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(7),0,s(15)*s(7),(true->[])),arc(s(13)*s(7),1,s(15)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(8),(true->[])),arc(s(16)*s(6),0,s(15)*s(7),(true->[])),arc(s(16)*s(6),1,s(18)*s(6),(true->[])),arc(s(16)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(5),0,s(19)*s(5),(true->[])),arc(s(17)*s(5),1,s(19)*s(5),(true->[])),arc(s(17)*s(5),2,s(18)*s(6),(true->[])),arc(s(20)*s(4),0,s(19)*s(5),(true->[])),arc(s(20)*s(4),1,s(22)*s(4),(true->[])),arc(s(20)*s(4),2,s(22)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(23)*s(3),(true->[])),arc(s(21)*s(3),2,s(22)*s(4),(true->[])),arc(s(24)*s(2),0,s(23)*s(3),(true->[])),arc(s(24)*s(2),1,s(25)*s(2),(true->[])),arc(s(24)*s(2),2,s(25)*s(2),(true->[])),arc(s(25)*s(1),0,s(25)*s(1),(true->[])),arc(s(25)*s(1),1,s(25)*s(1),(true->[])),arc(s(25)*s(1),2,s(25)*s(2),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(4)*s(13),(true->[])),arc(s(2)*s(13),2,s(4)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(5)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(6)*s(12),0,s(5)*s(13),(true->[])),arc(s(6)*s(12),1,s(8)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(11),0,s(9)*s(11),(true->[])),arc(s(7)*s(11),1,s(9)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(12),(true->[])),arc(s(10)*s(10),0,s(9)*s(11),(true->[])),arc(s(10)*s(10),1,s(12)*s(10),(true->[])),arc(s(10)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(13)*s(9),(true->[])),arc(s(11)*s(9),1,s(13)*s(9),(true->[])),arc(s(11)*s(9),2,s(12)*s(10),(true->[])),arc(s(14)*s(8),0,s(13)*s(9),(true->[])),arc(s(14)*s(8),1,s(16)*s(8),(true->[])),arc(s(14)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(17)*s(7),(true->[])),arc(s(15)*s(7),1,s(17)*s(7),(true->[])),arc(s(15)*s(7),2,s(16)*s(8),(true->[])),arc(s(18)*s(6),0,s(17)*s(7),(true->[])),arc(s(18)*s(6),1,s(20)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(21)*s(5),(true->[])),arc(s(19)*s(5),1,s(21)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(21)*s(5),(true->[])),arc(s(22)*s(4),1,s(24)*s(4),(true->[])),arc(s(22)*s(4),2,s(24)*s(4),(true->[])),arc(s(23)*s(3),0,s(25)*s(3),(true->[])),arc(s(23)*s(3),1,s(25)*s(3),(true->[])),arc(s(23)*s(3),2,s(24)*s(4),(true->[])),arc(s(25)*s(2),0,s(25)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(4)*s(13),0,s(3)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(6)*s(13),(true->[])),arc(s(5)*s(13),0,s(7)*s(13),(true->[])),arc(s(5)*s(13),1,s(7)*s(13),(true->[])),arc(s(5)*s(13),2,s(6)*s(13),(true->[])),arc(s(8)*s(12),0,s(7)*s(13),(true->[])),arc(s(8)*s(12),1,s(10)*s(12),(true->[])),arc(s(8)*s(12),2,s(10)*s(12),(true->[])),arc(s(9)*s(11),0,s(11)*s(11),(true->[])),arc(s(9)*s(11),1,s(11)*s(11),(true->[])),arc(s(9)*s(11),2,s(10)*s(12),(true->[])),arc(s(12)*s(10),0,s(11)*s(11),(true->[])),arc(s(12)*s(10),1,s(14)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(15)*s(9),(true->[])),arc(s(13)*s(9),1,s(15)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(10),(true->[])),arc(s(16)*s(8),0,s(15)*s(9),(true->[])),arc(s(16)*s(8),1,s(18)*s(8),(true->[])),arc(s(16)*s(8),2,s(18)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(19)*s(7),(true->[])),arc(s(17)*s(7),2,s(18)*s(8),(true->[])),arc(s(20)*s(6),0,s(19)*s(7),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(5),0,s(23)*s(5),(true->[])),arc(s(21)*s(5),1,s(23)*s(5),(true->[])),arc(s(21)*s(5),2,s(22)*s(6),(true->[])),arc(s(24)*s(4),0,s(23)*s(5),(true->[])),arc(s(24)*s(4),1,s(25)*s(4),(true->[])),arc(s(24)*s(4),2,s(25)*s(4),(true->[])),arc(s(25)*s(3),0,s(25)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(4),(true->[])),arc(s(6)*s(13),0,s(5)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(9)*s(13),(true->[])),arc(s(7)*s(13),1,s(9)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(9)*s(13),(true->[])),arc(s(10)*s(12),1,s(12)*s(12),(true->[])),arc(s(10)*s(12),2,s(12)*s(12),(true->[])),arc(s(11)*s(11),0,s(13)*s(11),(true->[])),arc(s(11)*s(11),1,s(13)*s(11),(true->[])),arc(s(11)*s(11),2,s(12)*s(12),(true->[])),arc(s(14)*s(10),0,s(13)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(10),(true->[])),arc(s(14)*s(10),2,s(16)*s(10),(true->[])),arc(s(15)*s(9),0,s(17)*s(9),(true->[])),arc(s(15)*s(9),1,s(17)*s(9),(true->[])),arc(s(15)*s(9),2,s(16)*s(10),(true->[])),arc(s(18)*s(8),0,s(17)*s(9),(true->[])),arc(s(18)*s(8),1,s(20)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(7),0,s(21)*s(7),(true->[])),arc(s(19)*s(7),1,s(21)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(8),(true->[])),arc(s(22)*s(6),0,s(21)*s(7),(true->[])),arc(s(22)*s(6),1,s(24)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(23)*s(5),0,s(25)*s(5),(true->[])),arc(s(23)*s(5),1,s(25)*s(5),(true->[])),arc(s(23)*s(5),2,s(24)*s(6),(true->[])),arc(s(25)*s(4),0,s(25)*s(5),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(25)*s(4),(true->[])),arc(s(8)*s(13),0,s(7)*s(13),(true->[])),arc(s(8)*s(13),1,s(10)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(9)*s(13),0,s(11)*s(13),(true->[])),arc(s(9)*s(13),1,s(11)*s(13),(true->[])),arc(s(9)*s(13),2,s(10)*s(13),(true->[])),arc(s(12)*s(12),0,s(11)*s(13),(true->[])),arc(s(12)*s(12),1,s(14)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(12),(true->[])),arc(s(13)*s(11),0,s(15)*s(11),(true->[])),arc(s(13)*s(11),1,s(15)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(12),(true->[])),arc(s(16)*s(10),0,s(15)*s(11),(true->[])),arc(s(16)*s(10),1,s(18)*s(10),(true->[])),arc(s(16)*s(10),2,s(18)*s(10),(true->[])),arc(s(17)*s(9),0,s(19)*s(9),(true->[])),arc(s(17)*s(9),1,s(19)*s(9),(true->[])),arc(s(17)*s(9),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(19)*s(9),(true->[])),arc(s(20)*s(8),1,s(22)*s(8),(true->[])),arc(s(20)*s(8),2,s(22)*s(8),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(23)*s(7),(true->[])),arc(s(21)*s(7),2,s(22)*s(8),(true->[])),arc(s(24)*s(6),0,s(23)*s(7),(true->[])),arc(s(24)*s(6),1,s(25)*s(6),(true->[])),arc(s(24)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(5),0,s(25)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(25)*s(6),(true->[])),arc(s(10)*s(13),0,s(9)*s(13),(true->[])),arc(s(10)*s(13),1,s(12)*s(13),(true->[])),arc(s(10)*s(13),2,s(12)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(13)*s(13),(true->[])),arc(s(11)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(13)*s(13),(true->[])),arc(s(14)*s(12),1,s(16)*s(12),(true->[])),arc(s(14)*s(12),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(17)*s(11),(true->[])),arc(s(15)*s(11),2,s(16)*s(12),(true->[])),arc(s(18)*s(10),0,s(17)*s(11),(true->[])),arc(s(18)*s(10),1,s(20)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(21)*s(9),(true->[])),arc(s(19)*s(9),1,s(21)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(10),(true->[])),arc(s(22)*s(8),0,s(21)*s(9),(true->[])),arc(s(22)*s(8),1,s(24)*s(8),(true->[])),arc(s(22)*s(8),2,s(24)*s(8),(true->[])),arc(s(23)*s(7),0,s(25)*s(7),(true->[])),arc(s(23)*s(7),1,s(25)*s(7),(true->[])),arc(s(23)*s(7),2,s(24)*s(8),(true->[])),arc(s(25)*s(6),0,s(25)*s(7),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(12)*s(13),0,s(11)*s(13),(true->[])),arc(s(12)*s(13),1,s(14)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(13),(true->[])),arc(s(13)*s(13),0,s(15)*s(13),(true->[])),arc(s(13)*s(13),1,s(15)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(13),(true->[])),arc(s(16)*s(12),0,s(15)*s(13),(true->[])),arc(s(16)*s(12),1,s(18)*s(12),(true->[])),arc(s(16)*s(12),2,s(18)*s(12),(true->[])),arc(s(17)*s(11),0,s(19)*s(11),(true->[])),arc(s(17)*s(11),1,s(19)*s(11),(true->[])),arc(s(17)*s(11),2,s(18)*s(12),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(22)*s(10),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(21)*s(9),0,s(23)*s(9),(true->[])),arc(s(21)*s(9),1,s(23)*s(9),(true->[])),arc(s(21)*s(9),2,s(22)*s(10),(true->[])),arc(s(24)*s(8),0,s(23)*s(9),(true->[])),arc(s(24)*s(8),1,s(25)*s(8),(true->[])),arc(s(24)*s(8),2,s(25)*s(8),(true->[])),arc(s(25)*s(7),0,s(25)*s(7),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(25)*s(8),(true->[])),arc(s(14)*s(13),0,s(13)*s(13),(true->[])),arc(s(14)*s(13),1,s(16)*s(13),(true->[])),arc(s(14)*s(13),2,s(16)*s(13),(true->[])),arc(s(15)*s(13),0,s(17)*s(13),(true->[])),arc(s(15)*s(13),1,s(17)*s(13),(true->[])),arc(s(15)*s(13),2,s(16)*s(13),(true->[])),arc(s(18)*s(12),0,s(17)*s(13),(true->[])),arc(s(18)*s(12),1,s(20)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(12),(true->[])),arc(s(19)*s(11),0,s(21)*s(11),(true->[])),arc(s(19)*s(11),1,s(21)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(12),(true->[])),arc(s(22)*s(10),0,s(21)*s(11),(true->[])),arc(s(22)*s(10),1,s(24)*s(10),(true->[])),arc(s(22)*s(10),2,s(24)*s(10),(true->[])),arc(s(23)*s(9),0,s(25)*s(9),(true->[])),arc(s(23)*s(9),1,s(25)*s(9),(true->[])),arc(s(23)*s(9),2,s(24)*s(10),(true->[])),arc(s(25)*s(8),0,s(25)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[])),arc(s(16)*s(13),0,s(15)*s(13),(true->[])),arc(s(16)*s(13),1,s(18)*s(13),(true->[])),arc(s(16)*s(13),2,s(18)*s(13),(true->[])),arc(s(17)*s(13),0,s(19)*s(13),(true->[])),arc(s(17)*s(13),1,s(19)*s(13),(true->[])),arc(s(17)*s(13),2,s(18)*s(13),(true->[])),arc(s(20)*s(12),0,s(19)*s(13),(true->[])),arc(s(20)*s(12),1,s(22)*s(12),(true->[])),arc(s(20)*s(12),2,s(22)*s(12),(true->[])),arc(s(21)*s(11),0,s(23)*s(11),(true->[])),arc(s(21)*s(11),1,s(23)*s(11),(true->[])),arc(s(21)*s(11),2,s(22)*s(12),(true->[])),arc(s(24)*s(10),0,s(23)*s(11),(true->[])),arc(s(24)*s(10),1,s(25)*s(10),(true->[])),arc(s(24)*s(10),2,s(25)*s(10),(true->[])),arc(s(25)*s(9),0,s(25)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(25)*s(10),(true->[])),arc(s(18)*s(13),0,s(17)*s(13),(true->[])),arc(s(18)*s(13),1,s(20)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(13),(true->[])),arc(s(19)*s(13),0,s(21)*s(13),(true->[])),arc(s(19)*s(13),1,s(21)*s(13),(true->[])),arc(s(19)*s(13),2,s(20)*s(13),(true->[])),arc(s(22)*s(12),0,s(21)*s(13),(true->[])),arc(s(22)*s(12),1,s(24)*s(12),(true->[])),arc(s(22)*s(12),2,s(24)*s(12),(true->[])),arc(s(23)*s(11),0,s(25)*s(11),(true->[])),arc(s(23)*s(11),1,s(25)*s(11),(true->[])),arc(s(23)*s(11),2,s(24)*s(12),(true->[])),arc(s(25)*s(10),0,s(25)*s(11),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[])),arc(s(20)*s(13),0,s(19)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(22)*s(13),(true->[])),arc(s(21)*s(13),0,s(23)*s(13),(true->[])),arc(s(21)*s(13),1,s(23)*s(13),(true->[])),arc(s(21)*s(13),2,s(22)*s(13),(true->[])),arc(s(24)*s(12),0,s(23)*s(13),(true->[])),arc(s(24)*s(12),1,s(25)*s(12),(true->[])),arc(s(24)*s(12),2,s(25)*s(12),(true->[])),arc(s(25)*s(11),0,s(25)*s(11),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(25)*s(12),(true->[])),arc(s(22)*s(13),0,s(21)*s(13),(true->[])),arc(s(22)*s(13),1,s(24)*s(13),(true->[])),arc(s(22)*s(13),2,s(24)*s(13),(true->[])),arc(s(23)*s(13),0,s(25)*s(13),(true->[])),arc(s(23)*s(13),1,s(25)*s(13),(true->[])),arc(s(23)*s(13),2,s(24)*s(13),(true->[])),arc(s(25)*s(12),0,s(25)*s(13),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(25)*s(12),(true->[])),arc(s(24)*s(13),0,s(23)*s(13),(true->[])),arc(s(24)*s(13),1,s(25)*s(13),(true->[])),arc(s(24)*s(13),2,s(25)*s(13),(true->[])),arc(s(25)*s(13),0,s(25)*s(13),(true->[])),arc(s(25)*s(13),1,s(25)*s(13),(true->[])),arc(s(25)*s(13),2,s(25)*s(13),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1076: Illustrating the NB_VALLEY constraint of the Example slot
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Automaton Figures 4.1077 and 4.1078 respectively depict the automaton associated with the constraint
NB_VALLEY and its simplified form.

≤ s





C ← default
D ← 0
R← default





≥ r ≤ t

R + C>

≤

≥
{D ← max(D, 1)}

<{
C ← max(D, 1)
D ← 0

}

>



C ← default
D ← 0
R← R + C





=
{D ← max(D, 1)}

<{
C ← max(C,max(D, 1))
D ← 0

}

Figure 4.1077: Automaton for the NB_VALLEY constraint obtained by applying deco-
ration Table 3.37 to the seed transducer of the VALLEY pattern where default is 0

≤ s{R← default}

≥ r ≤ t

R>

≤

≥

<
{R← R + 1}

> =

<

Figure 4.1078: Simplified automaton for the NB_VALLEY constraint obtained by apply-
ing decoration Table 3.39 to the seed transducer of the VALLEY pattern where default

is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−2 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C 1

C
1

R

t
−→
C +

←−
C 1

L −→
C +

←−
C

Table 4.261: Concrete glue matrix, derived from the parametrised glue matrix 3.21,
for the NB_VALLEY constraint defined as the composition of the VALLEY pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 1
C

0
R

t 0 0
L

0

Table 4.262: Concrete glue matrix, derived from the parametrised glue matrix 3.21,
for the simplified automaton of the NB_VALLEY constraint defined as the composition
of the VALLEY pattern , the feature ONE , and the aggregator sum ; cells of the glue
matrix are coloured with the colour of the constituent to which they are related.
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Specialisation

≤ s ≥ r

<,=

>

>,=

Figure 4.1079: Automaton without registers for the NB_VALLEY_EQ_0 constraint; it
describes all sequences containing no occurrence of the VALLEY pattern on a sequence
of variables; it is derived from the automaton that counts the number of occurrences
of the VALLEY pattern by removing the register R, the found transition from state r
to t that increments R, and the state t that becomes unreachable after removing transi-
tion r → t.

< t > r

≤ t′ ≥ r′

>

<

>

<

= < >,=

> < > <

< > < > <

= > < > <

> < < > <

> < = > <

> < > < <

> < > < =

> < > < >

> < > = <

> < > > <

> = < > <

> > < > <

Figure 4.1080: (left) Automaton without registers for the NB_VALLEY_EQ_UP con-
straint; it describes all sequences containing the maximum number of occurrences of
the VALLEY pattern on a sequence of sv variables, i.e. max(0, b sv−1

2 c) of the Re-
strictions slot (see ¬); transitions in blue correspond to a new occurrence of the VAL-
LEY pattern, dashed transitions to slack, and accepting states have a light-brown back-
ground; state t is accepting when sv mod 2 = 1, while states r and t′ are accepting
when sv mod 2 = 0. (right) All corresponding solutions for sv− 1 ∈ {4, 5}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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≤ sE ≥ rO

≤ sO≥ rE

<,=

<,=>,=

>,=

>

<

>

<
(A)

≤ sE ≥ rO

≤ sO≥ rE

<,=

<,=>,=

>,=

>

<

>

<
(B)

Figure 4.1081: Automata without registers for the (A) NB_VALLEY_IS_EVEN and the
(B) NB_VALLEY_IS_ODD constraints; they respectively achieve an even/odd number
of occurrences of the VALLEY pattern on a sequence of n variables; transitions in blue
correspond to a new occurrence of the VALLEY pattern.
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NB_ZIGZAG

AGGREGATOR
FEATURE

PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint NB_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
rv = 2⇒ VALUE ≤ bsv/4c¬
rv ≥ 3⇒ VALUE ≤ max(0, b(sv− 1)/3c)

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

2



(see also fig. 4.1087)

16

VALUE ≤ 5

Ê Ë Ì Í Î

0

1

¬

(see also fig. 4.1086)

16

VALUE ≤ 4

Ê Ë Ì Í

Purpose

VALUE is the number of occurrences of the ZIGZAG pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.

Example (3, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.1082 provides an example where the NB_ZIGZAG

(3, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(nb_zigzag,['20141203']).

ctr_origin(nb_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(nb_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(nb_zigzag,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(nb_zigzag, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,rv=2#=>'VALUE'=<markup(sv/4,1),rv>=3#=>'VALUE'=<markup(max(0,(sv-1)/3),2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(nb_zigzag, []).

ctr_functional_dependency(nb_zigzag, 1, [2]).

ctr_typical(nb_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(nb_zigzag,nb_zigzag(3,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(nb_zigzag,[]).

ctr_eval(nb_zigzag, [checker(nb_zigzag_c1),
    checker(nb_zigzag_c),
    automaton(nb_zigzag_a1),
    automaton(nb_zigzag_a),
    automaton_with_signature(nb_zigzag_a1_s),
    automaton_with_signature(nb_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

nb_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_zigzag_c(VARS, Default, s, Default, 0, Default, Value).

nb_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
nb_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,1)),
        nb_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        nb_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        nb_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,1),
        nb_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,1),
        nb_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        nb_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        nb_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
nb_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,1)),
        nb_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).

nb_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        nb_zigzag_c1(VARS, Default, s, Default, Value).

nb_zigzag_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
nb_zigzag_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, d, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, s, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, a, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, a, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, b, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, a, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, s, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, a, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, a, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, b, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, d, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, b, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, s, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, b, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        nb_zigzag_c1([Xj|Xs], Default, c, A1000, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, c, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, f, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, c, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, s, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, c, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, a, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, d, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, d, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, d, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, s, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, d, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, e, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, e, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        nb_zigzag_c1([Xj|Xs], Default, f, A1000, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, e, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, s, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, e, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, a, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, f, R, Result) :-
        Xi>Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, d, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, f, R, Result) :-
        Xi=:=Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, s, R, Result).
nb_zigzag_c1([Xi,Xj|Xs], Default, f, R, Result) :-
        Xi<Xj, !,
        nb_zigzag_c1([Xj|Xs], Default, c, R, Result).

ctr_automaton_signature(nb_zigzag, nb_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(nb_zigzag, nb_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(nb_zigzag, nb_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(nb_zigzag, nb_zigzag_ao1, pair_signature(2,signature)).

nb_zigzag_a(Flag,Value,VARIABLES):-
        Default = 0,
        nb_zigzag_a(Flag,Value,VARIABLES,Default).

nb_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

nb_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, 1), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([max(D, 1), 0, R])),
        arc(c,GT,f,([max(C, max(D, 1)), 0, R])),
        arc(c,EQ,s,([Default, 0, R + C])),
        arc(c,LT,a,([Default, 0, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, 1), R])),
        arc(e,GT,f,([max(D, 1), 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, R + C])),
        arc(f,EQ,s,([Default, 0, R + C])),
        arc(f,LT,c,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

nb_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

nb_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, 1), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([max(D, 1), 0, R])),
        arc(c,GT,f,([max(C, max(D, 1)), 0, R])),
        arc(c,EQ,s,([Default, 0, R + C])),
        arc(c,LT,a,([Default, 0, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, 1), R])),
        arc(e,GT,f,([max(D, 1), 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, R + C])),
        arc(f,EQ,s,([Default, 0, R + C])),
        arc(f,LT,c,([max(C, max(D, 1)), 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

nb_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 0,
        nb_zigzag_a1(Flag,Value,VARIABLES,Default).

nb_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        nb_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

nb_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,a,([R])),
        arc(a,GT,b,([R])),
        arc(a,EQ,s,([R])),
        arc(a,LT,a,([R])),
        arc(b,GT,d,([R])),
        arc(b,EQ,s,([R])),
        arc(b,LT,c,([R + 1])),
        arc(c,GT,f,([R])),
        arc(c,EQ,s,([R])),
        arc(c,LT,a,([R])),
        arc(d,GT,d,([R])),
        arc(d,EQ,s,([R])),
        arc(d,LT,e,([R])),
        arc(e,GT,f,([R + 1])),
        arc(e,EQ,s,([R])),
        arc(e,LT,a,([R])),
        arc(f,GT,d,([R])),
        arc(f,EQ,s,([R])),
        arc(f,LT,c,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

nb_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        nb_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

nb_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        nb_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

nb_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,a,([R])),
        arc(a,GT,b,([R])),
        arc(a,EQ,s,([R])),
        arc(a,LT,a,([R])),
        arc(b,GT,d,([R])),
        arc(b,EQ,s,([R])),
        arc(b,LT,c,([R + 1])),
        arc(c,GT,f,([R])),
        arc(c,EQ,s,([R])),
        arc(c,LT,a,([R])),
        arc(d,GT,d,([R])),
        arc(d,EQ,s,([R])),
        arc(d,LT,e,([R])),
        arc(e,GT,f,([R + 1])),
        arc(e,EQ,s,([R])),
        arc(e,LT,a,([R])),
        arc(f,GT,d,([R])),
        arc(f,EQ,s,([R])),
        arc(f,LT,c,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

nb_zigzag_r(VALUE,Xs,SV):-
        nb_zigzag_r(VALUE,Xs,SV,SV).

nb_zigzag_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        RV#=2#=>VALUE#=<SV/4,
        RV#>=3#=>VALUE#=<max(0,(SV-1)/3).

ctr_glue_matrix(nb_zigzag, [cell(s,s,cf+cb),cell(s,a,cf+cb),cell(s,b,cf+cb),cell(s,c,cf+cb),cell(s,d,cf+cb),cell(s,e,cf+cb),cell(s,f,cf+cb),cell(a,s,cf+cb),cell(a,a,cf+cb),cell(a,b,cf+cb),cell(a,c,1),cell(a,d,cf+cb),cell(a,e,1),cell(a,f,cf+cb),cell(b,s,cf+cb),cell(b,a,cf+cb),cell(b,b,1),cell(b,c,cf+cb),cell(b,d,1),cell(b,e,cf+cb),cell(b,f,1),cell(c,s,cf+cb),cell(c,a,1),cell(c,b,cf+cb),cell(c,c,1),cell(c,d,cf+cb),cell(c,e,1),cell(c,f,cf+cb),cell(d,s,cf+cb),cell(d,a,cf+cb),cell(d,b,1),cell(d,c,cf+cb),cell(d,d,cf+cb),cell(d,e,cf+cb),cell(d,f,1),cell(e,s,cf+cb),cell(e,a,1),cell(e,b,cf+cb),cell(e,c,1),cell(e,d,cf+cb),cell(e,e,1),cell(e,f,cf+cb),cell(f,s,cf+cb),cell(f,a,cf+cb),cell(f,b,1),cell(f,c,cf+cb),cell(f,d,1),cell(f,e,cf+cb),cell(f,f,1)]).

ctr_glue_matrix1(nb_zigzag, [cell(s,s,0),cell(s,a,0),cell(s,b,0),cell(s,c,0),cell(s,d,0),cell(s,e,0),cell(s,f,0),cell(a,s,0),cell(a,a,0),cell(a,b,0),cell(a,c,0),cell(a,d,0),cell(a,e,1),cell(a,f,0),cell(b,s,0),cell(b,a,0),cell(b,b,1),cell(b,c,0),cell(b,d,1),cell(b,e,0),cell(b,f,0),cell(c,s,0),cell(c,a,0),cell(c,b,0),cell(c,c,-1),cell(c,d,0),cell(c,e,0),cell(c,f,0),cell(d,s,0),cell(d,a,0),cell(d,b,1),cell(d,c,0),cell(d,d,0),cell(d,e,0),cell(d,f,0),cell(e,s,0),cell(e,a,1),cell(e,b,0),cell(e,c,0),cell(e,d,0),cell(e,e,1),cell(e,f,0),cell(f,s,0),cell(f,a,0),cell(f,b,0),cell(f,c,0),cell(f,d,0),cell(f,e,0),cell(f,f,-1)]).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_0, kernel([source(s),sink(s),sink(a),sink(b),sink(d),sink(e)],[arc(s,0,a,(true->[])),arc(s,1,s,(true->[])),arc(s,2,d,(true->[])),arc(a,0,a,(true->[])),arc(a,1,s,(true->[])),arc(a,2,b,(true->[])),arc(b,1,s,(true->[])),arc(b,2,d,(true->[])),arc(d,0,e,(true->[])),arc(d,1,s,(true->[])),arc(d,2,d,(true->[])),arc(e,0,a,(true->[])),arc(e,1,s,(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_1, kernel([source(s(1)),sink(s(6)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(9),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),1,s(9),(true->[])),arc(s(12),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_2, kernel([source(s(1)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(17),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(14),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(16),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(16),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),1,s(16),(true->[])),arc(s(19),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_3, kernel([source(s(1)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(24),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(23),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(21),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(23),(true->[])),arc(s(22),2,s(21),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(21),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(23),(true->[])),arc(s(24),2,s(22),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(23),(true->[])),arc(s(25),2,s(26),(true->[])),arc(s(26),1,s(23),(true->[])),arc(s(26),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_4, kernel([source(s(1)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(20),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(22),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(22),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(31),(true->[])),arc(s(26),1,s(22),(true->[])),arc(s(26),2,s(24),(true->[])),arc(s(27),0,s(32),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(28),0,s(27),(true->[])),arc(s(28),1,s(30),(true->[])),arc(s(28),2,s(28),(true->[])),arc(s(29),0,s(31),(true->[])),arc(s(29),1,s(30),(true->[])),arc(s(29),2,s(28),(true->[])),arc(s(30),0,s(32),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(28),(true->[])),arc(s(31),0,s(32),(true->[])),arc(s(31),1,s(30),(true->[])),arc(s(31),2,s(29),(true->[])),arc(s(32),0,s(32),(true->[])),arc(s(32),1,s(30),(true->[])),arc(s(32),2,s(33),(true->[])),arc(s(33),1,s(30),(true->[])),arc(s(33),2,s(28),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_5, kernel([source(s(1)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(20),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(22),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(22),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(28),(true->[])),arc(s(26),1,s(22),(true->[])),arc(s(26),2,s(24),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(29),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(30),(true->[])),arc(s(28),1,s(29),(true->[])),arc(s(28),2,s(27),(true->[])),arc(s(29),0,s(30),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(31),(true->[])),arc(s(30),0,s(30),(true->[])),arc(s(30),1,s(29),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(32),(true->[])),arc(s(31),1,s(29),(true->[])),arc(s(31),2,s(31),(true->[])),arc(s(32),0,s(30),(true->[])),arc(s(32),1,s(29),(true->[])),arc(s(32),2,s(36),(true->[])),arc(s(33),0,s(38),(true->[])),arc(s(33),1,s(29),(true->[])),arc(s(33),2,s(31),(true->[])),arc(s(34),0,s(39),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(35),0,s(34),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(35),(true->[])),arc(s(36),0,s(38),(true->[])),arc(s(36),1,s(37),(true->[])),arc(s(36),2,s(35),(true->[])),arc(s(37),0,s(39),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(35),(true->[])),arc(s(38),0,s(39),(true->[])),arc(s(38),1,s(37),(true->[])),arc(s(38),2,s(36),(true->[])),arc(s(39),0,s(39),(true->[])),arc(s(39),1,s(37),(true->[])),arc(s(39),2,s(40),(true->[])),arc(s(40),1,s(37),(true->[])),arc(s(40),2,s(35),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_up_when_range_eq_2, kernel([source(s),sink(s),sink(s1),sink(s2),sink(r),sink(r1),sink(r2),sink(a),sink(a1),sink(b),sink(t),sink(t1),sink(t2),sink(d),sink(d1),sink(e),sink(c),sink(c1),sink(c2),sink(c3),sink(f),sink(f1),sink(f2),sink(f3)],[arc(s,0,a,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,d,(true->[])),arc(a,1,s2,(true->[])),arc(a,2,b,(true->[])),arc(b,0,c,(true->[])),arc(b,1,s3,(true->[])),arc(c,1,t,(true->[])),arc(c,2,f1,(true->[])),arc(d,0,e,(true->[])),arc(d,1,s2,(true->[])),arc(e,1,s3,(true->[])),arc(e,2,f,(true->[])),arc(f,0,c1,(true->[])),arc(f,1,r,(true->[])),arc(r,0,a,(true->[])),arc(r,1,s1,(true->[])),arc(t,1,s1,(true->[])),arc(t,2,d,(true->[])),arc(s1,0,a1,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,d1,(true->[])),arc(a1,1,s3,(true->[])),arc(a1,2,b1,(true->[])),arc(b1,0,c1,(true->[])),arc(c1,1,t1,(true->[])),arc(c1,2,f2,(true->[])),arc(d1,0,e1,(true->[])),arc(d1,1,s3,(true->[])),arc(e1,2,f1,(true->[])),arc(f1,0,c2,(true->[])),arc(f1,1,r1,(true->[])),arc(r1,0,a1,(true->[])),arc(r1,1,s2,(true->[])),arc(t1,1,s2,(true->[])),arc(t1,2,d1,(true->[])),arc(s2,0,a2,(true->[])),arc(s2,1,s3,(true->[])),arc(s2,2,d2,(true->[])),arc(a2,2,b2,(true->[])),arc(b2,0,c2,(true->[])),arc(c2,1,t2,(true->[])),arc(c2,2,f3,(true->[])),arc(d2,0,e2,(true->[])),arc(e2,2,f2,(true->[])),arc(f2,0,c3,(true->[])),arc(f2,1,r2,(true->[])),arc(r2,0,a2,(true->[])),arc(r2,1,s3,(true->[])),arc(t2,1,s3,(true->[])),arc(t2,2,d2,(true->[])),arc(s3,0,a3,(true->[])),arc(s3,2,d3,(true->[])),arc(a3,2,b3,(true->[])),arc(b3,0,c3,(true->[])),arc(c3,1,t3,(true->[])),arc(d3,0,e3,(true->[])),arc(e3,2,f3,(true->[])),arc(f3,1,r3,(true->[])),arc(r3,0,a3,(true->[])),arc(t3,2,d3,(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_up, kernel([source(s),sink(s),sink(s1),sink(s2),sink(a),sink(b),sink(a1),sink(d),sink(e),sink(d1),sink(c),sink(c1),sink(c2),sink(f),sink(f1),sink(f2)],[arc(s,0,a,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,d,(true->[])),arc(a,0,a1,(true->[])),arc(a,1,s2,(true->[])),arc(a,2,b,(true->[])),arc(b,0,c,(true->[])),arc(b,2,d2,(true->[])),arc(c,0,a,(true->[])),arc(c,1,s1,(true->[])),arc(c,2,f1,(true->[])),arc(d,0,e,(true->[])),arc(d,1,s2,(true->[])),arc(d,2,d1,(true->[])),arc(e,0,a2,(true->[])),arc(e,2,f,(true->[])),arc(f,0,c1,(true->[])),arc(f,1,s1,(true->[])),arc(f,2,d,(true->[])),arc(s1,0,a1,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,d1,(true->[])),arc(a1,0,a2,(true->[])),arc(a1,2,b1,(true->[])),arc(b1,0,c1,(true->[])),arc(c1,0,a1,(true->[])),arc(c1,1,s2,(true->[])),arc(c1,2,f2,(true->[])),arc(d1,0,e1,(true->[])),arc(d1,2,d2,(true->[])),arc(e1,2,f1,(true->[])),arc(f1,0,c2,(true->[])),arc(f1,1,s2,(true->[])),arc(f1,2,d1,(true->[])),arc(s2,2,d2,(true->[])),arc(s2,0,a2,(true->[])),arc(a2,2,b2,(true->[])),arc(b2,0,c2,(true->[])),arc(c2,0,a2,(true->[])),arc(d2,0,e2,(true->[])),arc(e2,2,f2,(true->[])),arc(f2,2,d2,(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_gt_0, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_lt_up, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(11),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(2),(true->[])),arc(s(9),1,s(22),(true->[])),arc(s(9),2,s(20),(true->[])),arc(s(10),0,s(21),(true->[])),arc(s(10),1,s(22),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(22),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(22),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(22),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(22),(true->[])),arc(s(15),0,s(22),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(22),(true->[])),arc(s(17),0,s(14),(true->[])),arc(s(17),1,s(22),(true->[])),arc(s(17),2,s(22),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(22),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(22),(true->[])),arc(s(19),1,s(22),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(17),(true->[])),arc(s(22),0,s(22),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(22),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_up_minus_1, kernel([source(s(2)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42))],[arc(s(1),0,s(21),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(13),(true->[])),arc(s(5),1,s(16),(true->[])),arc(s(5),2,s(14),(true->[])),arc(s(6),0,s(15),(true->[])),arc(s(6),1,s(16),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(16),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(18),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(39),(true->[])),arc(s(10),2,s(36),(true->[])),arc(s(11),0,s(22),(true->[])),arc(s(12),0,s(34),(true->[])),arc(s(13),0,s(37),(true->[])),arc(s(13),1,s(39),(true->[])),arc(s(13),2,s(4),(true->[])),arc(s(14),0,s(30),(true->[])),arc(s(14),1,s(39),(true->[])),arc(s(14),2,s(36),(true->[])),arc(s(15),0,s(37),(true->[])),arc(s(15),1,s(39),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(37),(true->[])),arc(s(16),1,s(39),(true->[])),arc(s(16),2,s(36),(true->[])),arc(s(17),0,s(37),(true->[])),arc(s(17),1,s(39),(true->[])),arc(s(17),2,s(40),(true->[])),arc(s(18),0,s(38),(true->[])),arc(s(18),1,s(39),(true->[])),arc(s(18),2,s(36),(true->[])),arc(s(19),2,s(11),(true->[])),arc(s(20),2,s(31),(true->[])),arc(s(21),2,s(42),(true->[])),arc(s(22),0,s(19),(true->[])),arc(s(23),0,s(8),(true->[])),arc(s(23),1,s(32),(true->[])),arc(s(23),2,s(35),(true->[])),arc(s(24),0,s(17),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(19),(true->[])),arc(s(25),2,s(1),(true->[])),arc(s(26),0,s(19),(true->[])),arc(s(26),2,s(12),(true->[])),arc(s(27),0,s(20),(true->[])),arc(s(27),2,s(1),(true->[])),arc(s(28),0,s(19),(true->[])),arc(s(28),2,s(40),(true->[])),arc(s(29),0,s(26),(true->[])),arc(s(29),1,s(25),(true->[])),arc(s(29),2,s(18),(true->[])),arc(s(30),0,s(33),(true->[])),arc(s(30),1,s(32),(true->[])),arc(s(30),2,s(9),(true->[])),arc(s(31),0,s(22),(true->[])),arc(s(31),1,s(25),(true->[])),arc(s(31),2,s(27),(true->[])),arc(s(32),0,s(26),(true->[])),arc(s(32),1,s(25),(true->[])),arc(s(32),2,s(27),(true->[])),arc(s(33),0,s(26),(true->[])),arc(s(33),1,s(25),(true->[])),arc(s(33),2,s(41),(true->[])),arc(s(34),0,s(26),(true->[])),arc(s(34),1,s(25),(true->[])),arc(s(34),2,s(42),(true->[])),arc(s(35),0,s(28),(true->[])),arc(s(35),1,s(25),(true->[])),arc(s(35),2,s(27),(true->[])),arc(s(36),0,s(29),(true->[])),arc(s(36),1,s(32),(true->[])),arc(s(36),2,s(35),(true->[])),arc(s(37),0,s(33),(true->[])),arc(s(37),1,s(32),(true->[])),arc(s(37),2,s(24),(true->[])),arc(s(38),0,s(33),(true->[])),arc(s(38),1,s(32),(true->[])),arc(s(38),2,s(31),(true->[])),arc(s(39),0,s(33),(true->[])),arc(s(39),1,s(32),(true->[])),arc(s(39),2,s(35),(true->[])),arc(s(40),0,s(34),(true->[])),arc(s(40),1,s(32),(true->[])),arc(s(40),2,s(35),(true->[])),arc(s(41),0,s(38),(true->[])),arc(s(41),2,s(1),(true->[])),arc(s(42),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_gt_1, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_lt_up_minus_1, kernel([source(s(1)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(11),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(2),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(17),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(22),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(24),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(26),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(29),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(27),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(14),(true->[])),arc(s(23),1,s(34),(true->[])),arc(s(23),2,s(32),(true->[])),arc(s(24),0,s(31),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(32),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(33),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(32),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(34),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(34),(true->[])),arc(s(29),2,s(32),(true->[])),arc(s(30),0,s(21),(true->[])),arc(s(30),1,s(43),(true->[])),arc(s(30),2,s(41),(true->[])),arc(s(31),0,s(42),(true->[])),arc(s(31),1,s(43),(true->[])),arc(s(31),2,s(22),(true->[])),arc(s(32),0,s(39),(true->[])),arc(s(32),1,s(43),(true->[])),arc(s(32),2,s(41),(true->[])),arc(s(33),0,s(42),(true->[])),arc(s(33),1,s(43),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(42),(true->[])),arc(s(34),1,s(43),(true->[])),arc(s(34),2,s(41),(true->[])),arc(s(35),0,s(42),(true->[])),arc(s(35),1,s(43),(true->[])),arc(s(35),2,s(43),(true->[])),arc(s(36),0,s(43),(true->[])),arc(s(36),1,s(43),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(28),(true->[])),arc(s(37),1,s(43),(true->[])),arc(s(37),2,s(43),(true->[])),arc(s(38),0,s(35),(true->[])),arc(s(38),1,s(43),(true->[])),arc(s(38),2,s(43),(true->[])),arc(s(39),0,s(43),(true->[])),arc(s(39),1,s(43),(true->[])),arc(s(39),2,s(29),(true->[])),arc(s(40),0,s(43),(true->[])),arc(s(40),1,s(43),(true->[])),arc(s(40),2,s(36),(true->[])),arc(s(41),0,s(40),(true->[])),arc(s(41),1,s(43),(true->[])),arc(s(41),2,s(43),(true->[])),arc(s(42),0,s(43),(true->[])),arc(s(42),1,s(43),(true->[])),arc(s(42),2,s(38),(true->[])),arc(s(43),0,s(43),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(43),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_up_minus_2, kernel([source(s(2)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46)),sink(s(47)),sink(s(48)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62)),sink(s(63))],[arc(s(1),0,s(42),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(13),(true->[])),arc(s(6),1,s(14),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(14),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(21),(true->[])),arc(s(10),2,s(18),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(21),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(8),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(28),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(9),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(25),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(28),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(29),(true->[])),arc(s(23),1,s(28),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(15),(true->[])),arc(s(24),1,s(37),(true->[])),arc(s(24),2,s(35),(true->[])),arc(s(25),0,s(34),(true->[])),arc(s(25),1,s(37),(true->[])),arc(s(25),2,s(35),(true->[])),arc(s(26),0,s(36),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(16),(true->[])),arc(s(27),0,s(36),(true->[])),arc(s(27),1,s(37),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(36),(true->[])),arc(s(28),1,s(37),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(36),(true->[])),arc(s(29),1,s(37),(true->[])),arc(s(29),2,s(39),(true->[])),arc(s(30),0,s(38),(true->[])),arc(s(30),1,s(37),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(22),(true->[])),arc(s(31),1,s(60),(true->[])),arc(s(31),2,s(57),(true->[])),arc(s(32),0,s(43),(true->[])),arc(s(33),0,s(55),(true->[])),arc(s(34),0,s(58),(true->[])),arc(s(34),1,s(60),(true->[])),arc(s(34),2,s(23),(true->[])),arc(s(35),0,s(51),(true->[])),arc(s(35),1,s(60),(true->[])),arc(s(35),2,s(57),(true->[])),arc(s(36),0,s(58),(true->[])),arc(s(36),1,s(60),(true->[])),arc(s(36),2,s(44),(true->[])),arc(s(37),0,s(58),(true->[])),arc(s(37),1,s(60),(true->[])),arc(s(37),2,s(57),(true->[])),arc(s(38),0,s(58),(true->[])),arc(s(38),1,s(60),(true->[])),arc(s(38),2,s(61),(true->[])),arc(s(39),0,s(59),(true->[])),arc(s(39),1,s(60),(true->[])),arc(s(39),2,s(57),(true->[])),arc(s(40),2,s(32),(true->[])),arc(s(41),2,s(52),(true->[])),arc(s(42),2,s(63),(true->[])),arc(s(43),0,s(40),(true->[])),arc(s(44),0,s(29),(true->[])),arc(s(44),1,s(53),(true->[])),arc(s(44),2,s(56),(true->[])),arc(s(45),0,s(38),(true->[])),arc(s(45),1,s(46),(true->[])),arc(s(45),2,s(48),(true->[])),arc(s(46),0,s(40),(true->[])),arc(s(46),2,s(1),(true->[])),arc(s(47),0,s(40),(true->[])),arc(s(47),2,s(33),(true->[])),arc(s(48),0,s(41),(true->[])),arc(s(48),2,s(1),(true->[])),arc(s(49),0,s(40),(true->[])),arc(s(49),2,s(61),(true->[])),arc(s(50),0,s(47),(true->[])),arc(s(50),1,s(46),(true->[])),arc(s(50),2,s(39),(true->[])),arc(s(51),0,s(54),(true->[])),arc(s(51),1,s(53),(true->[])),arc(s(51),2,s(30),(true->[])),arc(s(52),0,s(43),(true->[])),arc(s(52),1,s(46),(true->[])),arc(s(52),2,s(48),(true->[])),arc(s(53),0,s(47),(true->[])),arc(s(53),1,s(46),(true->[])),arc(s(53),2,s(48),(true->[])),arc(s(54),0,s(47),(true->[])),arc(s(54),1,s(46),(true->[])),arc(s(54),2,s(62),(true->[])),arc(s(55),0,s(47),(true->[])),arc(s(55),1,s(46),(true->[])),arc(s(55),2,s(63),(true->[])),arc(s(56),0,s(49),(true->[])),arc(s(56),1,s(46),(true->[])),arc(s(56),2,s(48),(true->[])),arc(s(57),0,s(50),(true->[])),arc(s(57),1,s(53),(true->[])),arc(s(57),2,s(56),(true->[])),arc(s(58),0,s(54),(true->[])),arc(s(58),1,s(53),(true->[])),arc(s(58),2,s(45),(true->[])),arc(s(59),0,s(54),(true->[])),arc(s(59),1,s(53),(true->[])),arc(s(59),2,s(52),(true->[])),arc(s(60),0,s(54),(true->[])),arc(s(60),1,s(53),(true->[])),arc(s(60),2,s(56),(true->[])),arc(s(61),0,s(55),(true->[])),arc(s(61),1,s(53),(true->[])),arc(s(61),2,s(56),(true->[])),arc(s(62),0,s(59),(true->[])),arc(s(62),2,s(1),(true->[])),arc(s(63),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_gt_2, kernel([source(s(1)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_lt_up_minus_2, kernel([source(s(1)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62)),sink(s(63)),sink(s(64))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(11),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(2),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(17),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(22),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(24),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(26),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(29),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(27),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(14),(true->[])),arc(s(23),1,s(34),(true->[])),arc(s(23),2,s(31),(true->[])),arc(s(24),0,s(32),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(31),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(33),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(34),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(34),(true->[])),arc(s(29),2,s(31),(true->[])),arc(s(30),0,s(21),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(38),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(41),(true->[])),arc(s(31),2,s(38),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(22),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(41),(true->[])),arc(s(35),2,s(43),(true->[])),arc(s(36),0,s(42),(true->[])),arc(s(36),1,s(41),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(28),(true->[])),arc(s(37),1,s(48),(true->[])),arc(s(37),2,s(45),(true->[])),arc(s(38),0,s(46),(true->[])),arc(s(38),1,s(48),(true->[])),arc(s(38),2,s(45),(true->[])),arc(s(39),0,s(47),(true->[])),arc(s(39),1,s(48),(true->[])),arc(s(39),2,s(29),(true->[])),arc(s(40),0,s(47),(true->[])),arc(s(40),1,s(48),(true->[])),arc(s(40),2,s(44),(true->[])),arc(s(41),0,s(47),(true->[])),arc(s(41),1,s(48),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(47),(true->[])),arc(s(42),1,s(48),(true->[])),arc(s(42),2,s(50),(true->[])),arc(s(43),0,s(49),(true->[])),arc(s(43),1,s(48),(true->[])),arc(s(43),2,s(45),(true->[])),arc(s(44),0,s(35),(true->[])),arc(s(44),1,s(55),(true->[])),arc(s(44),2,s(53),(true->[])),arc(s(45),0,s(52),(true->[])),arc(s(45),1,s(55),(true->[])),arc(s(45),2,s(53),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(36),(true->[])),arc(s(47),0,s(54),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(51),(true->[])),arc(s(48),0,s(54),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(53),(true->[])),arc(s(49),0,s(54),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(57),(true->[])),arc(s(50),0,s(56),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(53),(true->[])),arc(s(51),0,s(42),(true->[])),arc(s(51),1,s(64),(true->[])),arc(s(51),2,s(62),(true->[])),arc(s(52),0,s(63),(true->[])),arc(s(52),1,s(64),(true->[])),arc(s(52),2,s(43),(true->[])),arc(s(53),0,s(60),(true->[])),arc(s(53),1,s(64),(true->[])),arc(s(53),2,s(62),(true->[])),arc(s(54),0,s(63),(true->[])),arc(s(54),1,s(64),(true->[])),arc(s(54),2,s(58),(true->[])),arc(s(55),0,s(63),(true->[])),arc(s(55),1,s(64),(true->[])),arc(s(55),2,s(62),(true->[])),arc(s(56),0,s(63),(true->[])),arc(s(56),1,s(64),(true->[])),arc(s(56),2,s(64),(true->[])),arc(s(57),0,s(64),(true->[])),arc(s(57),1,s(64),(true->[])),arc(s(57),2,s(62),(true->[])),arc(s(58),0,s(49),(true->[])),arc(s(58),1,s(64),(true->[])),arc(s(58),2,s(64),(true->[])),arc(s(59),0,s(56),(true->[])),arc(s(59),1,s(64),(true->[])),arc(s(59),2,s(64),(true->[])),arc(s(60),0,s(64),(true->[])),arc(s(60),1,s(64),(true->[])),arc(s(60),2,s(50),(true->[])),arc(s(61),0,s(64),(true->[])),arc(s(61),1,s(64),(true->[])),arc(s(61),2,s(57),(true->[])),arc(s(62),0,s(61),(true->[])),arc(s(62),1,s(64),(true->[])),arc(s(62),2,s(64),(true->[])),arc(s(63),0,s(64),(true->[])),arc(s(63),1,s(64),(true->[])),arc(s(63),2,s(59),(true->[])),arc(s(64),0,s(64),(true->[])),arc(s(64),1,s(64),(true->[])),arc(s(64),2,s(64),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_up_minus_3, kernel([source(s(2)),sink(s(64)),sink(s(65)),sink(s(66)),sink(s(67)),sink(s(68)),sink(s(69)),sink(s(70)),sink(s(71)),sink(s(72)),sink(s(73)),sink(s(74)),sink(s(75)),sink(s(76)),sink(s(77)),sink(s(78)),sink(s(79)),sink(s(80)),sink(s(81)),sink(s(82)),sink(s(83)),sink(s(84))],[arc(s(1),0,s(63),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(13),(true->[])),arc(s(6),1,s(14),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(14),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(21),(true->[])),arc(s(10),2,s(18),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(21),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(8),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(28),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(9),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(25),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(28),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(29),(true->[])),arc(s(23),1,s(28),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(15),(true->[])),arc(s(24),1,s(35),(true->[])),arc(s(24),2,s(32),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(35),(true->[])),arc(s(25),2,s(32),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(16),(true->[])),arc(s(27),0,s(34),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(34),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(37),(true->[])),arc(s(30),0,s(36),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(22),(true->[])),arc(s(31),1,s(42),(true->[])),arc(s(31),2,s(39),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(42),(true->[])),arc(s(32),2,s(39),(true->[])),arc(s(33),0,s(41),(true->[])),arc(s(33),1,s(42),(true->[])),arc(s(33),2,s(23),(true->[])),arc(s(34),0,s(41),(true->[])),arc(s(34),1,s(42),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(41),(true->[])),arc(s(35),1,s(42),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),0,s(41),(true->[])),arc(s(36),1,s(42),(true->[])),arc(s(36),2,s(44),(true->[])),arc(s(37),0,s(43),(true->[])),arc(s(37),1,s(42),(true->[])),arc(s(37),2,s(39),(true->[])),arc(s(38),0,s(29),(true->[])),arc(s(38),1,s(49),(true->[])),arc(s(38),2,s(46),(true->[])),arc(s(39),0,s(47),(true->[])),arc(s(39),1,s(49),(true->[])),arc(s(39),2,s(46),(true->[])),arc(s(40),0,s(48),(true->[])),arc(s(40),1,s(49),(true->[])),arc(s(40),2,s(30),(true->[])),arc(s(41),0,s(48),(true->[])),arc(s(41),1,s(49),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(48),(true->[])),arc(s(42),1,s(49),(true->[])),arc(s(42),2,s(46),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(49),(true->[])),arc(s(43),2,s(51),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(49),(true->[])),arc(s(44),2,s(46),(true->[])),arc(s(45),0,s(36),(true->[])),arc(s(45),1,s(58),(true->[])),arc(s(45),2,s(56),(true->[])),arc(s(46),0,s(55),(true->[])),arc(s(46),1,s(58),(true->[])),arc(s(46),2,s(56),(true->[])),arc(s(47),0,s(57),(true->[])),arc(s(47),1,s(58),(true->[])),arc(s(47),2,s(37),(true->[])),arc(s(48),0,s(57),(true->[])),arc(s(48),1,s(58),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(57),(true->[])),arc(s(49),1,s(58),(true->[])),arc(s(49),2,s(56),(true->[])),arc(s(50),0,s(57),(true->[])),arc(s(50),1,s(58),(true->[])),arc(s(50),2,s(60),(true->[])),arc(s(51),0,s(59),(true->[])),arc(s(51),1,s(58),(true->[])),arc(s(51),2,s(56),(true->[])),arc(s(52),0,s(43),(true->[])),arc(s(52),1,s(81),(true->[])),arc(s(52),2,s(78),(true->[])),arc(s(53),0,s(64),(true->[])),arc(s(54),0,s(76),(true->[])),arc(s(55),0,s(79),(true->[])),arc(s(55),1,s(81),(true->[])),arc(s(55),2,s(44),(true->[])),arc(s(56),0,s(72),(true->[])),arc(s(56),1,s(81),(true->[])),arc(s(56),2,s(78),(true->[])),arc(s(57),0,s(79),(true->[])),arc(s(57),1,s(81),(true->[])),arc(s(57),2,s(65),(true->[])),arc(s(58),0,s(79),(true->[])),arc(s(58),1,s(81),(true->[])),arc(s(58),2,s(78),(true->[])),arc(s(59),0,s(79),(true->[])),arc(s(59),1,s(81),(true->[])),arc(s(59),2,s(82),(true->[])),arc(s(60),0,s(80),(true->[])),arc(s(60),1,s(81),(true->[])),arc(s(60),2,s(78),(true->[])),arc(s(61),2,s(53),(true->[])),arc(s(62),2,s(73),(true->[])),arc(s(63),2,s(84),(true->[])),arc(s(64),0,s(61),(true->[])),arc(s(65),0,s(50),(true->[])),arc(s(65),1,s(74),(true->[])),arc(s(65),2,s(77),(true->[])),arc(s(66),0,s(59),(true->[])),arc(s(66),1,s(67),(true->[])),arc(s(66),2,s(69),(true->[])),arc(s(67),0,s(61),(true->[])),arc(s(67),2,s(1),(true->[])),arc(s(68),0,s(61),(true->[])),arc(s(68),2,s(54),(true->[])),arc(s(69),0,s(62),(true->[])),arc(s(69),2,s(1),(true->[])),arc(s(70),0,s(61),(true->[])),arc(s(70),2,s(82),(true->[])),arc(s(71),0,s(68),(true->[])),arc(s(71),1,s(67),(true->[])),arc(s(71),2,s(60),(true->[])),arc(s(72),0,s(75),(true->[])),arc(s(72),1,s(74),(true->[])),arc(s(72),2,s(51),(true->[])),arc(s(73),0,s(64),(true->[])),arc(s(73),1,s(67),(true->[])),arc(s(73),2,s(69),(true->[])),arc(s(74),0,s(68),(true->[])),arc(s(74),1,s(67),(true->[])),arc(s(74),2,s(69),(true->[])),arc(s(75),0,s(68),(true->[])),arc(s(75),1,s(67),(true->[])),arc(s(75),2,s(83),(true->[])),arc(s(76),0,s(68),(true->[])),arc(s(76),1,s(67),(true->[])),arc(s(76),2,s(84),(true->[])),arc(s(77),0,s(70),(true->[])),arc(s(77),1,s(67),(true->[])),arc(s(77),2,s(69),(true->[])),arc(s(78),0,s(71),(true->[])),arc(s(78),1,s(74),(true->[])),arc(s(78),2,s(77),(true->[])),arc(s(79),0,s(75),(true->[])),arc(s(79),1,s(74),(true->[])),arc(s(79),2,s(66),(true->[])),arc(s(80),0,s(75),(true->[])),arc(s(80),1,s(74),(true->[])),arc(s(80),2,s(73),(true->[])),arc(s(81),0,s(75),(true->[])),arc(s(81),1,s(74),(true->[])),arc(s(81),2,s(77),(true->[])),arc(s(82),0,s(76),(true->[])),arc(s(82),1,s(74),(true->[])),arc(s(82),2,s(77),(true->[])),arc(s(83),0,s(80),(true->[])),arc(s(83),2,s(1),(true->[])),arc(s(84),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_gt_3, kernel([source(s(1)),sink(s(27))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(20),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(22),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(22),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(27),(true->[])),arc(s(26),1,s(22),(true->[])),arc(s(26),2,s(24),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_lt_up_minus_3, kernel([source(s(1)),sink(s(79)),sink(s(80)),sink(s(81)),sink(s(82)),sink(s(83)),sink(s(84)),sink(s(85))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(11),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(2),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(17),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(22),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(24),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(26),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(29),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(27),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(14),(true->[])),arc(s(23),1,s(34),(true->[])),arc(s(23),2,s(31),(true->[])),arc(s(24),0,s(32),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(31),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(33),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(34),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(34),(true->[])),arc(s(29),2,s(31),(true->[])),arc(s(30),0,s(21),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(38),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(41),(true->[])),arc(s(31),2,s(38),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(22),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(41),(true->[])),arc(s(35),2,s(43),(true->[])),arc(s(36),0,s(42),(true->[])),arc(s(36),1,s(41),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(28),(true->[])),arc(s(37),1,s(48),(true->[])),arc(s(37),2,s(45),(true->[])),arc(s(38),0,s(46),(true->[])),arc(s(38),1,s(48),(true->[])),arc(s(38),2,s(45),(true->[])),arc(s(39),0,s(47),(true->[])),arc(s(39),1,s(48),(true->[])),arc(s(39),2,s(29),(true->[])),arc(s(40),0,s(47),(true->[])),arc(s(40),1,s(48),(true->[])),arc(s(40),2,s(44),(true->[])),arc(s(41),0,s(47),(true->[])),arc(s(41),1,s(48),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(47),(true->[])),arc(s(42),1,s(48),(true->[])),arc(s(42),2,s(50),(true->[])),arc(s(43),0,s(49),(true->[])),arc(s(43),1,s(48),(true->[])),arc(s(43),2,s(45),(true->[])),arc(s(44),0,s(35),(true->[])),arc(s(44),1,s(55),(true->[])),arc(s(44),2,s(52),(true->[])),arc(s(45),0,s(53),(true->[])),arc(s(45),1,s(55),(true->[])),arc(s(45),2,s(52),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(36),(true->[])),arc(s(47),0,s(54),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(51),(true->[])),arc(s(48),0,s(54),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(54),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(57),(true->[])),arc(s(50),0,s(56),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(52),(true->[])),arc(s(51),0,s(42),(true->[])),arc(s(51),1,s(62),(true->[])),arc(s(51),2,s(59),(true->[])),arc(s(52),0,s(60),(true->[])),arc(s(52),1,s(62),(true->[])),arc(s(52),2,s(59),(true->[])),arc(s(53),0,s(61),(true->[])),arc(s(53),1,s(62),(true->[])),arc(s(53),2,s(43),(true->[])),arc(s(54),0,s(61),(true->[])),arc(s(54),1,s(62),(true->[])),arc(s(54),2,s(58),(true->[])),arc(s(55),0,s(61),(true->[])),arc(s(55),1,s(62),(true->[])),arc(s(55),2,s(59),(true->[])),arc(s(56),0,s(61),(true->[])),arc(s(56),1,s(62),(true->[])),arc(s(56),2,s(64),(true->[])),arc(s(57),0,s(63),(true->[])),arc(s(57),1,s(62),(true->[])),arc(s(57),2,s(59),(true->[])),arc(s(58),0,s(49),(true->[])),arc(s(58),1,s(69),(true->[])),arc(s(58),2,s(66),(true->[])),arc(s(59),0,s(67),(true->[])),arc(s(59),1,s(69),(true->[])),arc(s(59),2,s(66),(true->[])),arc(s(60),0,s(68),(true->[])),arc(s(60),1,s(69),(true->[])),arc(s(60),2,s(50),(true->[])),arc(s(61),0,s(68),(true->[])),arc(s(61),1,s(69),(true->[])),arc(s(61),2,s(65),(true->[])),arc(s(62),0,s(68),(true->[])),arc(s(62),1,s(69),(true->[])),arc(s(62),2,s(66),(true->[])),arc(s(63),0,s(68),(true->[])),arc(s(63),1,s(69),(true->[])),arc(s(63),2,s(71),(true->[])),arc(s(64),0,s(70),(true->[])),arc(s(64),1,s(69),(true->[])),arc(s(64),2,s(66),(true->[])),arc(s(65),0,s(56),(true->[])),arc(s(65),1,s(76),(true->[])),arc(s(65),2,s(74),(true->[])),arc(s(66),0,s(73),(true->[])),arc(s(66),1,s(76),(true->[])),arc(s(66),2,s(74),(true->[])),arc(s(67),0,s(75),(true->[])),arc(s(67),1,s(76),(true->[])),arc(s(67),2,s(57),(true->[])),arc(s(68),0,s(75),(true->[])),arc(s(68),1,s(76),(true->[])),arc(s(68),2,s(72),(true->[])),arc(s(69),0,s(75),(true->[])),arc(s(69),1,s(76),(true->[])),arc(s(69),2,s(74),(true->[])),arc(s(70),0,s(75),(true->[])),arc(s(70),1,s(76),(true->[])),arc(s(70),2,s(78),(true->[])),arc(s(71),0,s(77),(true->[])),arc(s(71),1,s(76),(true->[])),arc(s(71),2,s(74),(true->[])),arc(s(72),0,s(63),(true->[])),arc(s(72),1,s(85),(true->[])),arc(s(72),2,s(83),(true->[])),arc(s(73),0,s(84),(true->[])),arc(s(73),1,s(85),(true->[])),arc(s(73),2,s(64),(true->[])),arc(s(74),0,s(81),(true->[])),arc(s(74),1,s(85),(true->[])),arc(s(74),2,s(83),(true->[])),arc(s(75),0,s(84),(true->[])),arc(s(75),1,s(85),(true->[])),arc(s(75),2,s(79),(true->[])),arc(s(76),0,s(84),(true->[])),arc(s(76),1,s(85),(true->[])),arc(s(76),2,s(83),(true->[])),arc(s(77),0,s(84),(true->[])),arc(s(77),1,s(85),(true->[])),arc(s(77),2,s(85),(true->[])),arc(s(78),0,s(85),(true->[])),arc(s(78),1,s(85),(true->[])),arc(s(78),2,s(83),(true->[])),arc(s(79),0,s(70),(true->[])),arc(s(79),1,s(85),(true->[])),arc(s(79),2,s(85),(true->[])),arc(s(80),0,s(77),(true->[])),arc(s(80),1,s(85),(true->[])),arc(s(80),2,s(85),(true->[])),arc(s(81),0,s(85),(true->[])),arc(s(81),1,s(85),(true->[])),arc(s(81),2,s(71),(true->[])),arc(s(82),0,s(85),(true->[])),arc(s(82),1,s(85),(true->[])),arc(s(82),2,s(78),(true->[])),arc(s(83),0,s(82),(true->[])),arc(s(83),1,s(85),(true->[])),arc(s(83),2,s(85),(true->[])),arc(s(84),0,s(85),(true->[])),arc(s(84),1,s(85),(true->[])),arc(s(84),2,s(80),(true->[])),arc(s(85),0,s(85),(true->[])),arc(s(85),1,s(85),(true->[])),arc(s(85),2,s(85),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_up_minus_4, kernel([source(s(2)),sink(s(85)),sink(s(86)),sink(s(87)),sink(s(88)),sink(s(89)),sink(s(90)),sink(s(91)),sink(s(92)),sink(s(93)),sink(s(94)),sink(s(95)),sink(s(96)),sink(s(97)),sink(s(98)),sink(s(99)),sink(s(100)),sink(s(101)),sink(s(102)),sink(s(103)),sink(s(104)),sink(s(105))],[arc(s(1),0,s(84),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(13),(true->[])),arc(s(6),1,s(14),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(14),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(21),(true->[])),arc(s(10),2,s(18),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(21),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(8),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(28),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(9),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(25),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(28),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(29),(true->[])),arc(s(23),1,s(28),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(15),(true->[])),arc(s(24),1,s(35),(true->[])),arc(s(24),2,s(32),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(35),(true->[])),arc(s(25),2,s(32),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(16),(true->[])),arc(s(27),0,s(34),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(34),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(37),(true->[])),arc(s(30),0,s(36),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(22),(true->[])),arc(s(31),1,s(42),(true->[])),arc(s(31),2,s(39),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(42),(true->[])),arc(s(32),2,s(39),(true->[])),arc(s(33),0,s(41),(true->[])),arc(s(33),1,s(42),(true->[])),arc(s(33),2,s(23),(true->[])),arc(s(34),0,s(41),(true->[])),arc(s(34),1,s(42),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(41),(true->[])),arc(s(35),1,s(42),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),0,s(41),(true->[])),arc(s(36),1,s(42),(true->[])),arc(s(36),2,s(44),(true->[])),arc(s(37),0,s(43),(true->[])),arc(s(37),1,s(42),(true->[])),arc(s(37),2,s(39),(true->[])),arc(s(38),0,s(29),(true->[])),arc(s(38),1,s(49),(true->[])),arc(s(38),2,s(46),(true->[])),arc(s(39),0,s(47),(true->[])),arc(s(39),1,s(49),(true->[])),arc(s(39),2,s(46),(true->[])),arc(s(40),0,s(48),(true->[])),arc(s(40),1,s(49),(true->[])),arc(s(40),2,s(30),(true->[])),arc(s(41),0,s(48),(true->[])),arc(s(41),1,s(49),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(48),(true->[])),arc(s(42),1,s(49),(true->[])),arc(s(42),2,s(46),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(49),(true->[])),arc(s(43),2,s(51),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(49),(true->[])),arc(s(44),2,s(46),(true->[])),arc(s(45),0,s(36),(true->[])),arc(s(45),1,s(56),(true->[])),arc(s(45),2,s(53),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(56),(true->[])),arc(s(46),2,s(53),(true->[])),arc(s(47),0,s(55),(true->[])),arc(s(47),1,s(56),(true->[])),arc(s(47),2,s(37),(true->[])),arc(s(48),0,s(55),(true->[])),arc(s(48),1,s(56),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(55),(true->[])),arc(s(49),1,s(56),(true->[])),arc(s(49),2,s(53),(true->[])),arc(s(50),0,s(55),(true->[])),arc(s(50),1,s(56),(true->[])),arc(s(50),2,s(58),(true->[])),arc(s(51),0,s(57),(true->[])),arc(s(51),1,s(56),(true->[])),arc(s(51),2,s(53),(true->[])),arc(s(52),0,s(43),(true->[])),arc(s(52),1,s(63),(true->[])),arc(s(52),2,s(60),(true->[])),arc(s(53),0,s(61),(true->[])),arc(s(53),1,s(63),(true->[])),arc(s(53),2,s(60),(true->[])),arc(s(54),0,s(62),(true->[])),arc(s(54),1,s(63),(true->[])),arc(s(54),2,s(44),(true->[])),arc(s(55),0,s(62),(true->[])),arc(s(55),1,s(63),(true->[])),arc(s(55),2,s(59),(true->[])),arc(s(56),0,s(62),(true->[])),arc(s(56),1,s(63),(true->[])),arc(s(56),2,s(60),(true->[])),arc(s(57),0,s(62),(true->[])),arc(s(57),1,s(63),(true->[])),arc(s(57),2,s(65),(true->[])),arc(s(58),0,s(64),(true->[])),arc(s(58),1,s(63),(true->[])),arc(s(58),2,s(60),(true->[])),arc(s(59),0,s(50),(true->[])),arc(s(59),1,s(70),(true->[])),arc(s(59),2,s(67),(true->[])),arc(s(60),0,s(68),(true->[])),arc(s(60),1,s(70),(true->[])),arc(s(60),2,s(67),(true->[])),arc(s(61),0,s(69),(true->[])),arc(s(61),1,s(70),(true->[])),arc(s(61),2,s(51),(true->[])),arc(s(62),0,s(69),(true->[])),arc(s(62),1,s(70),(true->[])),arc(s(62),2,s(66),(true->[])),arc(s(63),0,s(69),(true->[])),arc(s(63),1,s(70),(true->[])),arc(s(63),2,s(67),(true->[])),arc(s(64),0,s(69),(true->[])),arc(s(64),1,s(70),(true->[])),arc(s(64),2,s(72),(true->[])),arc(s(65),0,s(71),(true->[])),arc(s(65),1,s(70),(true->[])),arc(s(65),2,s(67),(true->[])),arc(s(66),0,s(57),(true->[])),arc(s(66),1,s(79),(true->[])),arc(s(66),2,s(77),(true->[])),arc(s(67),0,s(76),(true->[])),arc(s(67),1,s(79),(true->[])),arc(s(67),2,s(77),(true->[])),arc(s(68),0,s(78),(true->[])),arc(s(68),1,s(79),(true->[])),arc(s(68),2,s(58),(true->[])),arc(s(69),0,s(78),(true->[])),arc(s(69),1,s(79),(true->[])),arc(s(69),2,s(73),(true->[])),arc(s(70),0,s(78),(true->[])),arc(s(70),1,s(79),(true->[])),arc(s(70),2,s(77),(true->[])),arc(s(71),0,s(78),(true->[])),arc(s(71),1,s(79),(true->[])),arc(s(71),2,s(81),(true->[])),arc(s(72),0,s(80),(true->[])),arc(s(72),1,s(79),(true->[])),arc(s(72),2,s(77),(true->[])),arc(s(73),0,s(64),(true->[])),arc(s(73),1,s(102),(true->[])),arc(s(73),2,s(99),(true->[])),arc(s(74),0,s(85),(true->[])),arc(s(75),0,s(97),(true->[])),arc(s(76),0,s(100),(true->[])),arc(s(76),1,s(102),(true->[])),arc(s(76),2,s(65),(true->[])),arc(s(77),0,s(93),(true->[])),arc(s(77),1,s(102),(true->[])),arc(s(77),2,s(99),(true->[])),arc(s(78),0,s(100),(true->[])),arc(s(78),1,s(102),(true->[])),arc(s(78),2,s(86),(true->[])),arc(s(79),0,s(100),(true->[])),arc(s(79),1,s(102),(true->[])),arc(s(79),2,s(99),(true->[])),arc(s(80),0,s(100),(true->[])),arc(s(80),1,s(102),(true->[])),arc(s(80),2,s(103),(true->[])),arc(s(81),0,s(101),(true->[])),arc(s(81),1,s(102),(true->[])),arc(s(81),2,s(99),(true->[])),arc(s(82),2,s(74),(true->[])),arc(s(83),2,s(94),(true->[])),arc(s(84),2,s(105),(true->[])),arc(s(85),0,s(82),(true->[])),arc(s(86),0,s(71),(true->[])),arc(s(86),1,s(95),(true->[])),arc(s(86),2,s(98),(true->[])),arc(s(87),0,s(80),(true->[])),arc(s(87),1,s(88),(true->[])),arc(s(87),2,s(90),(true->[])),arc(s(88),0,s(82),(true->[])),arc(s(88),2,s(1),(true->[])),arc(s(89),0,s(82),(true->[])),arc(s(89),2,s(75),(true->[])),arc(s(90),0,s(83),(true->[])),arc(s(90),2,s(1),(true->[])),arc(s(91),0,s(82),(true->[])),arc(s(91),2,s(103),(true->[])),arc(s(92),0,s(89),(true->[])),arc(s(92),1,s(88),(true->[])),arc(s(92),2,s(81),(true->[])),arc(s(93),0,s(96),(true->[])),arc(s(93),1,s(95),(true->[])),arc(s(93),2,s(72),(true->[])),arc(s(94),0,s(85),(true->[])),arc(s(94),1,s(88),(true->[])),arc(s(94),2,s(90),(true->[])),arc(s(95),0,s(89),(true->[])),arc(s(95),1,s(88),(true->[])),arc(s(95),2,s(90),(true->[])),arc(s(96),0,s(89),(true->[])),arc(s(96),1,s(88),(true->[])),arc(s(96),2,s(104),(true->[])),arc(s(97),0,s(89),(true->[])),arc(s(97),1,s(88),(true->[])),arc(s(97),2,s(105),(true->[])),arc(s(98),0,s(91),(true->[])),arc(s(98),1,s(88),(true->[])),arc(s(98),2,s(90),(true->[])),arc(s(99),0,s(92),(true->[])),arc(s(99),1,s(95),(true->[])),arc(s(99),2,s(98),(true->[])),arc(s(100),0,s(96),(true->[])),arc(s(100),1,s(95),(true->[])),arc(s(100),2,s(87),(true->[])),arc(s(101),0,s(96),(true->[])),arc(s(101),1,s(95),(true->[])),arc(s(101),2,s(94),(true->[])),arc(s(102),0,s(96),(true->[])),arc(s(102),1,s(95),(true->[])),arc(s(102),2,s(98),(true->[])),arc(s(103),0,s(97),(true->[])),arc(s(103),1,s(95),(true->[])),arc(s(103),2,s(98),(true->[])),arc(s(104),0,s(101),(true->[])),arc(s(104),2,s(1),(true->[])),arc(s(105),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_gt_4, kernel([source(s(1)),sink(s(34))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(20),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(22),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(22),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(28),(true->[])),arc(s(26),1,s(22),(true->[])),arc(s(26),2,s(24),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(29),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(30),(true->[])),arc(s(28),1,s(29),(true->[])),arc(s(28),2,s(27),(true->[])),arc(s(29),0,s(30),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(31),(true->[])),arc(s(30),0,s(30),(true->[])),arc(s(30),1,s(29),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(32),(true->[])),arc(s(31),1,s(29),(true->[])),arc(s(31),2,s(31),(true->[])),arc(s(32),0,s(30),(true->[])),arc(s(32),1,s(29),(true->[])),arc(s(32),2,s(34),(true->[])),arc(s(33),0,s(34),(true->[])),arc(s(33),1,s(29),(true->[])),arc(s(33),2,s(31),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(34),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_lt_up_minus_4, kernel([source(s(1)),sink(s(100)),sink(s(101)),sink(s(102)),sink(s(103)),sink(s(104)),sink(s(105)),sink(s(106))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(11),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(2),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(17),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(22),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(24),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(26),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(29),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(27),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(14),(true->[])),arc(s(23),1,s(34),(true->[])),arc(s(23),2,s(31),(true->[])),arc(s(24),0,s(32),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(31),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(33),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(34),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(34),(true->[])),arc(s(29),2,s(31),(true->[])),arc(s(30),0,s(21),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(38),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(41),(true->[])),arc(s(31),2,s(38),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(22),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(41),(true->[])),arc(s(35),2,s(43),(true->[])),arc(s(36),0,s(42),(true->[])),arc(s(36),1,s(41),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(28),(true->[])),arc(s(37),1,s(48),(true->[])),arc(s(37),2,s(45),(true->[])),arc(s(38),0,s(46),(true->[])),arc(s(38),1,s(48),(true->[])),arc(s(38),2,s(45),(true->[])),arc(s(39),0,s(47),(true->[])),arc(s(39),1,s(48),(true->[])),arc(s(39),2,s(29),(true->[])),arc(s(40),0,s(47),(true->[])),arc(s(40),1,s(48),(true->[])),arc(s(40),2,s(44),(true->[])),arc(s(41),0,s(47),(true->[])),arc(s(41),1,s(48),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(47),(true->[])),arc(s(42),1,s(48),(true->[])),arc(s(42),2,s(50),(true->[])),arc(s(43),0,s(49),(true->[])),arc(s(43),1,s(48),(true->[])),arc(s(43),2,s(45),(true->[])),arc(s(44),0,s(35),(true->[])),arc(s(44),1,s(55),(true->[])),arc(s(44),2,s(52),(true->[])),arc(s(45),0,s(53),(true->[])),arc(s(45),1,s(55),(true->[])),arc(s(45),2,s(52),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(36),(true->[])),arc(s(47),0,s(54),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(51),(true->[])),arc(s(48),0,s(54),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(54),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(57),(true->[])),arc(s(50),0,s(56),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(52),(true->[])),arc(s(51),0,s(42),(true->[])),arc(s(51),1,s(62),(true->[])),arc(s(51),2,s(59),(true->[])),arc(s(52),0,s(60),(true->[])),arc(s(52),1,s(62),(true->[])),arc(s(52),2,s(59),(true->[])),arc(s(53),0,s(61),(true->[])),arc(s(53),1,s(62),(true->[])),arc(s(53),2,s(43),(true->[])),arc(s(54),0,s(61),(true->[])),arc(s(54),1,s(62),(true->[])),arc(s(54),2,s(58),(true->[])),arc(s(55),0,s(61),(true->[])),arc(s(55),1,s(62),(true->[])),arc(s(55),2,s(59),(true->[])),arc(s(56),0,s(61),(true->[])),arc(s(56),1,s(62),(true->[])),arc(s(56),2,s(64),(true->[])),arc(s(57),0,s(63),(true->[])),arc(s(57),1,s(62),(true->[])),arc(s(57),2,s(59),(true->[])),arc(s(58),0,s(49),(true->[])),arc(s(58),1,s(69),(true->[])),arc(s(58),2,s(66),(true->[])),arc(s(59),0,s(67),(true->[])),arc(s(59),1,s(69),(true->[])),arc(s(59),2,s(66),(true->[])),arc(s(60),0,s(68),(true->[])),arc(s(60),1,s(69),(true->[])),arc(s(60),2,s(50),(true->[])),arc(s(61),0,s(68),(true->[])),arc(s(61),1,s(69),(true->[])),arc(s(61),2,s(65),(true->[])),arc(s(62),0,s(68),(true->[])),arc(s(62),1,s(69),(true->[])),arc(s(62),2,s(66),(true->[])),arc(s(63),0,s(68),(true->[])),arc(s(63),1,s(69),(true->[])),arc(s(63),2,s(71),(true->[])),arc(s(64),0,s(70),(true->[])),arc(s(64),1,s(69),(true->[])),arc(s(64),2,s(66),(true->[])),arc(s(65),0,s(56),(true->[])),arc(s(65),1,s(76),(true->[])),arc(s(65),2,s(73),(true->[])),arc(s(66),0,s(74),(true->[])),arc(s(66),1,s(76),(true->[])),arc(s(66),2,s(73),(true->[])),arc(s(67),0,s(75),(true->[])),arc(s(67),1,s(76),(true->[])),arc(s(67),2,s(57),(true->[])),arc(s(68),0,s(75),(true->[])),arc(s(68),1,s(76),(true->[])),arc(s(68),2,s(72),(true->[])),arc(s(69),0,s(75),(true->[])),arc(s(69),1,s(76),(true->[])),arc(s(69),2,s(73),(true->[])),arc(s(70),0,s(75),(true->[])),arc(s(70),1,s(76),(true->[])),arc(s(70),2,s(78),(true->[])),arc(s(71),0,s(77),(true->[])),arc(s(71),1,s(76),(true->[])),arc(s(71),2,s(73),(true->[])),arc(s(72),0,s(63),(true->[])),arc(s(72),1,s(83),(true->[])),arc(s(72),2,s(80),(true->[])),arc(s(73),0,s(81),(true->[])),arc(s(73),1,s(83),(true->[])),arc(s(73),2,s(80),(true->[])),arc(s(74),0,s(82),(true->[])),arc(s(74),1,s(83),(true->[])),arc(s(74),2,s(64),(true->[])),arc(s(75),0,s(82),(true->[])),arc(s(75),1,s(83),(true->[])),arc(s(75),2,s(79),(true->[])),arc(s(76),0,s(82),(true->[])),arc(s(76),1,s(83),(true->[])),arc(s(76),2,s(80),(true->[])),arc(s(77),0,s(82),(true->[])),arc(s(77),1,s(83),(true->[])),arc(s(77),2,s(85),(true->[])),arc(s(78),0,s(84),(true->[])),arc(s(78),1,s(83),(true->[])),arc(s(78),2,s(80),(true->[])),arc(s(79),0,s(70),(true->[])),arc(s(79),1,s(90),(true->[])),arc(s(79),2,s(87),(true->[])),arc(s(80),0,s(88),(true->[])),arc(s(80),1,s(90),(true->[])),arc(s(80),2,s(87),(true->[])),arc(s(81),0,s(89),(true->[])),arc(s(81),1,s(90),(true->[])),arc(s(81),2,s(71),(true->[])),arc(s(82),0,s(89),(true->[])),arc(s(82),1,s(90),(true->[])),arc(s(82),2,s(86),(true->[])),arc(s(83),0,s(89),(true->[])),arc(s(83),1,s(90),(true->[])),arc(s(83),2,s(87),(true->[])),arc(s(84),0,s(89),(true->[])),arc(s(84),1,s(90),(true->[])),arc(s(84),2,s(92),(true->[])),arc(s(85),0,s(91),(true->[])),arc(s(85),1,s(90),(true->[])),arc(s(85),2,s(87),(true->[])),arc(s(86),0,s(77),(true->[])),arc(s(86),1,s(97),(true->[])),arc(s(86),2,s(95),(true->[])),arc(s(87),0,s(94),(true->[])),arc(s(87),1,s(97),(true->[])),arc(s(87),2,s(95),(true->[])),arc(s(88),0,s(96),(true->[])),arc(s(88),1,s(97),(true->[])),arc(s(88),2,s(78),(true->[])),arc(s(89),0,s(96),(true->[])),arc(s(89),1,s(97),(true->[])),arc(s(89),2,s(93),(true->[])),arc(s(90),0,s(96),(true->[])),arc(s(90),1,s(97),(true->[])),arc(s(90),2,s(95),(true->[])),arc(s(91),0,s(96),(true->[])),arc(s(91),1,s(97),(true->[])),arc(s(91),2,s(99),(true->[])),arc(s(92),0,s(98),(true->[])),arc(s(92),1,s(97),(true->[])),arc(s(92),2,s(95),(true->[])),arc(s(93),0,s(84),(true->[])),arc(s(93),1,s(106),(true->[])),arc(s(93),2,s(104),(true->[])),arc(s(94),0,s(105),(true->[])),arc(s(94),1,s(106),(true->[])),arc(s(94),2,s(85),(true->[])),arc(s(95),0,s(102),(true->[])),arc(s(95),1,s(106),(true->[])),arc(s(95),2,s(104),(true->[])),arc(s(96),0,s(105),(true->[])),arc(s(96),1,s(106),(true->[])),arc(s(96),2,s(100),(true->[])),arc(s(97),0,s(105),(true->[])),arc(s(97),1,s(106),(true->[])),arc(s(97),2,s(104),(true->[])),arc(s(98),0,s(105),(true->[])),arc(s(98),1,s(106),(true->[])),arc(s(98),2,s(106),(true->[])),arc(s(99),0,s(106),(true->[])),arc(s(99),1,s(106),(true->[])),arc(s(99),2,s(104),(true->[])),arc(s(100),0,s(91),(true->[])),arc(s(100),1,s(106),(true->[])),arc(s(100),2,s(106),(true->[])),arc(s(101),0,s(98),(true->[])),arc(s(101),1,s(106),(true->[])),arc(s(101),2,s(106),(true->[])),arc(s(102),0,s(106),(true->[])),arc(s(102),1,s(106),(true->[])),arc(s(102),2,s(92),(true->[])),arc(s(103),0,s(106),(true->[])),arc(s(103),1,s(106),(true->[])),arc(s(103),2,s(99),(true->[])),arc(s(104),0,s(103),(true->[])),arc(s(104),1,s(106),(true->[])),arc(s(104),2,s(106),(true->[])),arc(s(105),0,s(106),(true->[])),arc(s(105),1,s(106),(true->[])),arc(s(105),2,s(101),(true->[])),arc(s(106),0,s(106),(true->[])),arc(s(106),1,s(106),(true->[])),arc(s(106),2,s(106),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_eq_up_minus_5, kernel([source(s(2)),sink(s(106)),sink(s(107)),sink(s(108)),sink(s(109)),sink(s(110)),sink(s(111)),sink(s(112)),sink(s(113)),sink(s(114)),sink(s(115)),sink(s(116)),sink(s(117)),sink(s(118)),sink(s(119)),sink(s(120)),sink(s(121)),sink(s(122)),sink(s(123)),sink(s(124)),sink(s(125)),sink(s(126))],[arc(s(1),0,s(105),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(13),(true->[])),arc(s(6),1,s(14),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(14),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(21),(true->[])),arc(s(10),2,s(18),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(21),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(8),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(28),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(9),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(25),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(28),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(29),(true->[])),arc(s(23),1,s(28),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(15),(true->[])),arc(s(24),1,s(35),(true->[])),arc(s(24),2,s(32),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(35),(true->[])),arc(s(25),2,s(32),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(16),(true->[])),arc(s(27),0,s(34),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(34),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(37),(true->[])),arc(s(30),0,s(36),(true->[])),arc(s(30),1,s(35),(true->[])),arc(s(30),2,s(32),(true->[])),arc(s(31),0,s(22),(true->[])),arc(s(31),1,s(42),(true->[])),arc(s(31),2,s(39),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(42),(true->[])),arc(s(32),2,s(39),(true->[])),arc(s(33),0,s(41),(true->[])),arc(s(33),1,s(42),(true->[])),arc(s(33),2,s(23),(true->[])),arc(s(34),0,s(41),(true->[])),arc(s(34),1,s(42),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(41),(true->[])),arc(s(35),1,s(42),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),0,s(41),(true->[])),arc(s(36),1,s(42),(true->[])),arc(s(36),2,s(44),(true->[])),arc(s(37),0,s(43),(true->[])),arc(s(37),1,s(42),(true->[])),arc(s(37),2,s(39),(true->[])),arc(s(38),0,s(29),(true->[])),arc(s(38),1,s(49),(true->[])),arc(s(38),2,s(46),(true->[])),arc(s(39),0,s(47),(true->[])),arc(s(39),1,s(49),(true->[])),arc(s(39),2,s(46),(true->[])),arc(s(40),0,s(48),(true->[])),arc(s(40),1,s(49),(true->[])),arc(s(40),2,s(30),(true->[])),arc(s(41),0,s(48),(true->[])),arc(s(41),1,s(49),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(48),(true->[])),arc(s(42),1,s(49),(true->[])),arc(s(42),2,s(46),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(49),(true->[])),arc(s(43),2,s(51),(true->[])),arc(s(44),0,s(50),(true->[])),arc(s(44),1,s(49),(true->[])),arc(s(44),2,s(46),(true->[])),arc(s(45),0,s(36),(true->[])),arc(s(45),1,s(56),(true->[])),arc(s(45),2,s(53),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(56),(true->[])),arc(s(46),2,s(53),(true->[])),arc(s(47),0,s(55),(true->[])),arc(s(47),1,s(56),(true->[])),arc(s(47),2,s(37),(true->[])),arc(s(48),0,s(55),(true->[])),arc(s(48),1,s(56),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(55),(true->[])),arc(s(49),1,s(56),(true->[])),arc(s(49),2,s(53),(true->[])),arc(s(50),0,s(55),(true->[])),arc(s(50),1,s(56),(true->[])),arc(s(50),2,s(58),(true->[])),arc(s(51),0,s(57),(true->[])),arc(s(51),1,s(56),(true->[])),arc(s(51),2,s(53),(true->[])),arc(s(52),0,s(43),(true->[])),arc(s(52),1,s(63),(true->[])),arc(s(52),2,s(60),(true->[])),arc(s(53),0,s(61),(true->[])),arc(s(53),1,s(63),(true->[])),arc(s(53),2,s(60),(true->[])),arc(s(54),0,s(62),(true->[])),arc(s(54),1,s(63),(true->[])),arc(s(54),2,s(44),(true->[])),arc(s(55),0,s(62),(true->[])),arc(s(55),1,s(63),(true->[])),arc(s(55),2,s(59),(true->[])),arc(s(56),0,s(62),(true->[])),arc(s(56),1,s(63),(true->[])),arc(s(56),2,s(60),(true->[])),arc(s(57),0,s(62),(true->[])),arc(s(57),1,s(63),(true->[])),arc(s(57),2,s(65),(true->[])),arc(s(58),0,s(64),(true->[])),arc(s(58),1,s(63),(true->[])),arc(s(58),2,s(60),(true->[])),arc(s(59),0,s(50),(true->[])),arc(s(59),1,s(70),(true->[])),arc(s(59),2,s(67),(true->[])),arc(s(60),0,s(68),(true->[])),arc(s(60),1,s(70),(true->[])),arc(s(60),2,s(67),(true->[])),arc(s(61),0,s(69),(true->[])),arc(s(61),1,s(70),(true->[])),arc(s(61),2,s(51),(true->[])),arc(s(62),0,s(69),(true->[])),arc(s(62),1,s(70),(true->[])),arc(s(62),2,s(66),(true->[])),arc(s(63),0,s(69),(true->[])),arc(s(63),1,s(70),(true->[])),arc(s(63),2,s(67),(true->[])),arc(s(64),0,s(69),(true->[])),arc(s(64),1,s(70),(true->[])),arc(s(64),2,s(72),(true->[])),arc(s(65),0,s(71),(true->[])),arc(s(65),1,s(70),(true->[])),arc(s(65),2,s(67),(true->[])),arc(s(66),0,s(57),(true->[])),arc(s(66),1,s(77),(true->[])),arc(s(66),2,s(74),(true->[])),arc(s(67),0,s(75),(true->[])),arc(s(67),1,s(77),(true->[])),arc(s(67),2,s(74),(true->[])),arc(s(68),0,s(76),(true->[])),arc(s(68),1,s(77),(true->[])),arc(s(68),2,s(58),(true->[])),arc(s(69),0,s(76),(true->[])),arc(s(69),1,s(77),(true->[])),arc(s(69),2,s(73),(true->[])),arc(s(70),0,s(76),(true->[])),arc(s(70),1,s(77),(true->[])),arc(s(70),2,s(74),(true->[])),arc(s(71),0,s(76),(true->[])),arc(s(71),1,s(77),(true->[])),arc(s(71),2,s(79),(true->[])),arc(s(72),0,s(78),(true->[])),arc(s(72),1,s(77),(true->[])),arc(s(72),2,s(74),(true->[])),arc(s(73),0,s(64),(true->[])),arc(s(73),1,s(84),(true->[])),arc(s(73),2,s(81),(true->[])),arc(s(74),0,s(82),(true->[])),arc(s(74),1,s(84),(true->[])),arc(s(74),2,s(81),(true->[])),arc(s(75),0,s(83),(true->[])),arc(s(75),1,s(84),(true->[])),arc(s(75),2,s(65),(true->[])),arc(s(76),0,s(83),(true->[])),arc(s(76),1,s(84),(true->[])),arc(s(76),2,s(80),(true->[])),arc(s(77),0,s(83),(true->[])),arc(s(77),1,s(84),(true->[])),arc(s(77),2,s(81),(true->[])),arc(s(78),0,s(83),(true->[])),arc(s(78),1,s(84),(true->[])),arc(s(78),2,s(86),(true->[])),arc(s(79),0,s(85),(true->[])),arc(s(79),1,s(84),(true->[])),arc(s(79),2,s(81),(true->[])),arc(s(80),0,s(71),(true->[])),arc(s(80),1,s(91),(true->[])),arc(s(80),2,s(88),(true->[])),arc(s(81),0,s(89),(true->[])),arc(s(81),1,s(91),(true->[])),arc(s(81),2,s(88),(true->[])),arc(s(82),0,s(90),(true->[])),arc(s(82),1,s(91),(true->[])),arc(s(82),2,s(72),(true->[])),arc(s(83),0,s(90),(true->[])),arc(s(83),1,s(91),(true->[])),arc(s(83),2,s(87),(true->[])),arc(s(84),0,s(90),(true->[])),arc(s(84),1,s(91),(true->[])),arc(s(84),2,s(88),(true->[])),arc(s(85),0,s(90),(true->[])),arc(s(85),1,s(91),(true->[])),arc(s(85),2,s(93),(true->[])),arc(s(86),0,s(92),(true->[])),arc(s(86),1,s(91),(true->[])),arc(s(86),2,s(88),(true->[])),arc(s(87),0,s(78),(true->[])),arc(s(87),1,s(100),(true->[])),arc(s(87),2,s(98),(true->[])),arc(s(88),0,s(97),(true->[])),arc(s(88),1,s(100),(true->[])),arc(s(88),2,s(98),(true->[])),arc(s(89),0,s(99),(true->[])),arc(s(89),1,s(100),(true->[])),arc(s(89),2,s(79),(true->[])),arc(s(90),0,s(99),(true->[])),arc(s(90),1,s(100),(true->[])),arc(s(90),2,s(94),(true->[])),arc(s(91),0,s(99),(true->[])),arc(s(91),1,s(100),(true->[])),arc(s(91),2,s(98),(true->[])),arc(s(92),0,s(99),(true->[])),arc(s(92),1,s(100),(true->[])),arc(s(92),2,s(102),(true->[])),arc(s(93),0,s(101),(true->[])),arc(s(93),1,s(100),(true->[])),arc(s(93),2,s(98),(true->[])),arc(s(94),0,s(85),(true->[])),arc(s(94),1,s(123),(true->[])),arc(s(94),2,s(120),(true->[])),arc(s(95),0,s(106),(true->[])),arc(s(96),0,s(118),(true->[])),arc(s(97),0,s(121),(true->[])),arc(s(97),1,s(123),(true->[])),arc(s(97),2,s(86),(true->[])),arc(s(98),0,s(114),(true->[])),arc(s(98),1,s(123),(true->[])),arc(s(98),2,s(120),(true->[])),arc(s(99),0,s(121),(true->[])),arc(s(99),1,s(123),(true->[])),arc(s(99),2,s(107),(true->[])),arc(s(100),0,s(121),(true->[])),arc(s(100),1,s(123),(true->[])),arc(s(100),2,s(120),(true->[])),arc(s(101),0,s(121),(true->[])),arc(s(101),1,s(123),(true->[])),arc(s(101),2,s(124),(true->[])),arc(s(102),0,s(122),(true->[])),arc(s(102),1,s(123),(true->[])),arc(s(102),2,s(120),(true->[])),arc(s(103),2,s(95),(true->[])),arc(s(104),2,s(115),(true->[])),arc(s(105),2,s(126),(true->[])),arc(s(106),0,s(103),(true->[])),arc(s(107),0,s(92),(true->[])),arc(s(107),1,s(116),(true->[])),arc(s(107),2,s(119),(true->[])),arc(s(108),0,s(101),(true->[])),arc(s(108),1,s(109),(true->[])),arc(s(108),2,s(111),(true->[])),arc(s(109),0,s(103),(true->[])),arc(s(109),2,s(1),(true->[])),arc(s(110),0,s(103),(true->[])),arc(s(110),2,s(96),(true->[])),arc(s(111),0,s(104),(true->[])),arc(s(111),2,s(1),(true->[])),arc(s(112),0,s(103),(true->[])),arc(s(112),2,s(124),(true->[])),arc(s(113),0,s(110),(true->[])),arc(s(113),1,s(109),(true->[])),arc(s(113),2,s(102),(true->[])),arc(s(114),0,s(117),(true->[])),arc(s(114),1,s(116),(true->[])),arc(s(114),2,s(93),(true->[])),arc(s(115),0,s(106),(true->[])),arc(s(115),1,s(109),(true->[])),arc(s(115),2,s(111),(true->[])),arc(s(116),0,s(110),(true->[])),arc(s(116),1,s(109),(true->[])),arc(s(116),2,s(111),(true->[])),arc(s(117),0,s(110),(true->[])),arc(s(117),1,s(109),(true->[])),arc(s(117),2,s(125),(true->[])),arc(s(118),0,s(110),(true->[])),arc(s(118),1,s(109),(true->[])),arc(s(118),2,s(126),(true->[])),arc(s(119),0,s(112),(true->[])),arc(s(119),1,s(109),(true->[])),arc(s(119),2,s(111),(true->[])),arc(s(120),0,s(113),(true->[])),arc(s(120),1,s(116),(true->[])),arc(s(120),2,s(119),(true->[])),arc(s(121),0,s(117),(true->[])),arc(s(121),1,s(116),(true->[])),arc(s(121),2,s(108),(true->[])),arc(s(122),0,s(117),(true->[])),arc(s(122),1,s(116),(true->[])),arc(s(122),2,s(115),(true->[])),arc(s(123),0,s(117),(true->[])),arc(s(123),1,s(116),(true->[])),arc(s(123),2,s(119),(true->[])),arc(s(124),0,s(118),(true->[])),arc(s(124),1,s(116),(true->[])),arc(s(124),2,s(119),(true->[])),arc(s(125),0,s(122),(true->[])),arc(s(125),2,s(1),(true->[])),arc(s(126),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_gt_5, kernel([source(s(1)),sink(s(41))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(15),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(15),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(15),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(15),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(22),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(22),(true->[])),arc(s(21),2,s(20),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(22),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(23),(true->[])),arc(s(25),1,s(22),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(28),(true->[])),arc(s(26),1,s(22),(true->[])),arc(s(26),2,s(24),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(29),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(30),(true->[])),arc(s(28),1,s(29),(true->[])),arc(s(28),2,s(27),(true->[])),arc(s(29),0,s(30),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(31),(true->[])),arc(s(30),0,s(30),(true->[])),arc(s(30),1,s(29),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(32),(true->[])),arc(s(31),1,s(29),(true->[])),arc(s(31),2,s(31),(true->[])),arc(s(32),0,s(30),(true->[])),arc(s(32),1,s(29),(true->[])),arc(s(32),2,s(34),(true->[])),arc(s(33),0,s(35),(true->[])),arc(s(33),1,s(29),(true->[])),arc(s(33),2,s(31),(true->[])),arc(s(34),0,s(35),(true->[])),arc(s(34),1,s(36),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(37),(true->[])),arc(s(35),1,s(36),(true->[])),arc(s(35),2,s(34),(true->[])),arc(s(36),0,s(37),(true->[])),arc(s(36),1,s(36),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(37),(true->[])),arc(s(37),1,s(36),(true->[])),arc(s(37),2,s(40),(true->[])),arc(s(38),0,s(39),(true->[])),arc(s(38),1,s(36),(true->[])),arc(s(38),2,s(38),(true->[])),arc(s(39),0,s(37),(true->[])),arc(s(39),1,s(36),(true->[])),arc(s(39),2,s(41),(true->[])),arc(s(40),0,s(41),(true->[])),arc(s(40),1,s(36),(true->[])),arc(s(40),2,s(38),(true->[])),arc(s(41),0,s(41),(true->[])),arc(s(41),1,s(41),(true->[])),arc(s(41),2,s(41),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_lt_up_minus_5, kernel([source(s(1)),sink(s(121)),sink(s(122)),sink(s(123)),sink(s(124)),sink(s(125)),sink(s(126)),sink(s(127))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(11),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(2),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(17),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(22),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(24),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(26),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(29),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(27),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(14),(true->[])),arc(s(23),1,s(34),(true->[])),arc(s(23),2,s(31),(true->[])),arc(s(24),0,s(32),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(31),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(30),(true->[])),arc(s(27),0,s(33),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(34),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(34),(true->[])),arc(s(29),2,s(31),(true->[])),arc(s(30),0,s(21),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(38),(true->[])),arc(s(31),0,s(39),(true->[])),arc(s(31),1,s(41),(true->[])),arc(s(31),2,s(38),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(22),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(40),(true->[])),arc(s(35),1,s(41),(true->[])),arc(s(35),2,s(43),(true->[])),arc(s(36),0,s(42),(true->[])),arc(s(36),1,s(41),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(28),(true->[])),arc(s(37),1,s(48),(true->[])),arc(s(37),2,s(45),(true->[])),arc(s(38),0,s(46),(true->[])),arc(s(38),1,s(48),(true->[])),arc(s(38),2,s(45),(true->[])),arc(s(39),0,s(47),(true->[])),arc(s(39),1,s(48),(true->[])),arc(s(39),2,s(29),(true->[])),arc(s(40),0,s(47),(true->[])),arc(s(40),1,s(48),(true->[])),arc(s(40),2,s(44),(true->[])),arc(s(41),0,s(47),(true->[])),arc(s(41),1,s(48),(true->[])),arc(s(41),2,s(45),(true->[])),arc(s(42),0,s(47),(true->[])),arc(s(42),1,s(48),(true->[])),arc(s(42),2,s(50),(true->[])),arc(s(43),0,s(49),(true->[])),arc(s(43),1,s(48),(true->[])),arc(s(43),2,s(45),(true->[])),arc(s(44),0,s(35),(true->[])),arc(s(44),1,s(55),(true->[])),arc(s(44),2,s(52),(true->[])),arc(s(45),0,s(53),(true->[])),arc(s(45),1,s(55),(true->[])),arc(s(45),2,s(52),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(55),(true->[])),arc(s(46),2,s(36),(true->[])),arc(s(47),0,s(54),(true->[])),arc(s(47),1,s(55),(true->[])),arc(s(47),2,s(51),(true->[])),arc(s(48),0,s(54),(true->[])),arc(s(48),1,s(55),(true->[])),arc(s(48),2,s(52),(true->[])),arc(s(49),0,s(54),(true->[])),arc(s(49),1,s(55),(true->[])),arc(s(49),2,s(57),(true->[])),arc(s(50),0,s(56),(true->[])),arc(s(50),1,s(55),(true->[])),arc(s(50),2,s(52),(true->[])),arc(s(51),0,s(42),(true->[])),arc(s(51),1,s(62),(true->[])),arc(s(51),2,s(59),(true->[])),arc(s(52),0,s(60),(true->[])),arc(s(52),1,s(62),(true->[])),arc(s(52),2,s(59),(true->[])),arc(s(53),0,s(61),(true->[])),arc(s(53),1,s(62),(true->[])),arc(s(53),2,s(43),(true->[])),arc(s(54),0,s(61),(true->[])),arc(s(54),1,s(62),(true->[])),arc(s(54),2,s(58),(true->[])),arc(s(55),0,s(61),(true->[])),arc(s(55),1,s(62),(true->[])),arc(s(55),2,s(59),(true->[])),arc(s(56),0,s(61),(true->[])),arc(s(56),1,s(62),(true->[])),arc(s(56),2,s(64),(true->[])),arc(s(57),0,s(63),(true->[])),arc(s(57),1,s(62),(true->[])),arc(s(57),2,s(59),(true->[])),arc(s(58),0,s(49),(true->[])),arc(s(58),1,s(69),(true->[])),arc(s(58),2,s(66),(true->[])),arc(s(59),0,s(67),(true->[])),arc(s(59),1,s(69),(true->[])),arc(s(59),2,s(66),(true->[])),arc(s(60),0,s(68),(true->[])),arc(s(60),1,s(69),(true->[])),arc(s(60),2,s(50),(true->[])),arc(s(61),0,s(68),(true->[])),arc(s(61),1,s(69),(true->[])),arc(s(61),2,s(65),(true->[])),arc(s(62),0,s(68),(true->[])),arc(s(62),1,s(69),(true->[])),arc(s(62),2,s(66),(true->[])),arc(s(63),0,s(68),(true->[])),arc(s(63),1,s(69),(true->[])),arc(s(63),2,s(71),(true->[])),arc(s(64),0,s(70),(true->[])),arc(s(64),1,s(69),(true->[])),arc(s(64),2,s(66),(true->[])),arc(s(65),0,s(56),(true->[])),arc(s(65),1,s(76),(true->[])),arc(s(65),2,s(73),(true->[])),arc(s(66),0,s(74),(true->[])),arc(s(66),1,s(76),(true->[])),arc(s(66),2,s(73),(true->[])),arc(s(67),0,s(75),(true->[])),arc(s(67),1,s(76),(true->[])),arc(s(67),2,s(57),(true->[])),arc(s(68),0,s(75),(true->[])),arc(s(68),1,s(76),(true->[])),arc(s(68),2,s(72),(true->[])),arc(s(69),0,s(75),(true->[])),arc(s(69),1,s(76),(true->[])),arc(s(69),2,s(73),(true->[])),arc(s(70),0,s(75),(true->[])),arc(s(70),1,s(76),(true->[])),arc(s(70),2,s(78),(true->[])),arc(s(71),0,s(77),(true->[])),arc(s(71),1,s(76),(true->[])),arc(s(71),2,s(73),(true->[])),arc(s(72),0,s(63),(true->[])),arc(s(72),1,s(83),(true->[])),arc(s(72),2,s(80),(true->[])),arc(s(73),0,s(81),(true->[])),arc(s(73),1,s(83),(true->[])),arc(s(73),2,s(80),(true->[])),arc(s(74),0,s(82),(true->[])),arc(s(74),1,s(83),(true->[])),arc(s(74),2,s(64),(true->[])),arc(s(75),0,s(82),(true->[])),arc(s(75),1,s(83),(true->[])),arc(s(75),2,s(79),(true->[])),arc(s(76),0,s(82),(true->[])),arc(s(76),1,s(83),(true->[])),arc(s(76),2,s(80),(true->[])),arc(s(77),0,s(82),(true->[])),arc(s(77),1,s(83),(true->[])),arc(s(77),2,s(85),(true->[])),arc(s(78),0,s(84),(true->[])),arc(s(78),1,s(83),(true->[])),arc(s(78),2,s(80),(true->[])),arc(s(79),0,s(70),(true->[])),arc(s(79),1,s(90),(true->[])),arc(s(79),2,s(87),(true->[])),arc(s(80),0,s(88),(true->[])),arc(s(80),1,s(90),(true->[])),arc(s(80),2,s(87),(true->[])),arc(s(81),0,s(89),(true->[])),arc(s(81),1,s(90),(true->[])),arc(s(81),2,s(71),(true->[])),arc(s(82),0,s(89),(true->[])),arc(s(82),1,s(90),(true->[])),arc(s(82),2,s(86),(true->[])),arc(s(83),0,s(89),(true->[])),arc(s(83),1,s(90),(true->[])),arc(s(83),2,s(87),(true->[])),arc(s(84),0,s(89),(true->[])),arc(s(84),1,s(90),(true->[])),arc(s(84),2,s(92),(true->[])),arc(s(85),0,s(91),(true->[])),arc(s(85),1,s(90),(true->[])),arc(s(85),2,s(87),(true->[])),arc(s(86),0,s(77),(true->[])),arc(s(86),1,s(97),(true->[])),arc(s(86),2,s(94),(true->[])),arc(s(87),0,s(95),(true->[])),arc(s(87),1,s(97),(true->[])),arc(s(87),2,s(94),(true->[])),arc(s(88),0,s(96),(true->[])),arc(s(88),1,s(97),(true->[])),arc(s(88),2,s(78),(true->[])),arc(s(89),0,s(96),(true->[])),arc(s(89),1,s(97),(true->[])),arc(s(89),2,s(93),(true->[])),arc(s(90),0,s(96),(true->[])),arc(s(90),1,s(97),(true->[])),arc(s(90),2,s(94),(true->[])),arc(s(91),0,s(96),(true->[])),arc(s(91),1,s(97),(true->[])),arc(s(91),2,s(99),(true->[])),arc(s(92),0,s(98),(true->[])),arc(s(92),1,s(97),(true->[])),arc(s(92),2,s(94),(true->[])),arc(s(93),0,s(84),(true->[])),arc(s(93),1,s(104),(true->[])),arc(s(93),2,s(101),(true->[])),arc(s(94),0,s(102),(true->[])),arc(s(94),1,s(104),(true->[])),arc(s(94),2,s(101),(true->[])),arc(s(95),0,s(103),(true->[])),arc(s(95),1,s(104),(true->[])),arc(s(95),2,s(85),(true->[])),arc(s(96),0,s(103),(true->[])),arc(s(96),1,s(104),(true->[])),arc(s(96),2,s(100),(true->[])),arc(s(97),0,s(103),(true->[])),arc(s(97),1,s(104),(true->[])),arc(s(97),2,s(101),(true->[])),arc(s(98),0,s(103),(true->[])),arc(s(98),1,s(104),(true->[])),arc(s(98),2,s(106),(true->[])),arc(s(99),0,s(105),(true->[])),arc(s(99),1,s(104),(true->[])),arc(s(99),2,s(101),(true->[])),arc(s(100),0,s(91),(true->[])),arc(s(100),1,s(111),(true->[])),arc(s(100),2,s(108),(true->[])),arc(s(101),0,s(109),(true->[])),arc(s(101),1,s(111),(true->[])),arc(s(101),2,s(108),(true->[])),arc(s(102),0,s(110),(true->[])),arc(s(102),1,s(111),(true->[])),arc(s(102),2,s(92),(true->[])),arc(s(103),0,s(110),(true->[])),arc(s(103),1,s(111),(true->[])),arc(s(103),2,s(107),(true->[])),arc(s(104),0,s(110),(true->[])),arc(s(104),1,s(111),(true->[])),arc(s(104),2,s(108),(true->[])),arc(s(105),0,s(110),(true->[])),arc(s(105),1,s(111),(true->[])),arc(s(105),2,s(113),(true->[])),arc(s(106),0,s(112),(true->[])),arc(s(106),1,s(111),(true->[])),arc(s(106),2,s(108),(true->[])),arc(s(107),0,s(98),(true->[])),arc(s(107),1,s(118),(true->[])),arc(s(107),2,s(116),(true->[])),arc(s(108),0,s(115),(true->[])),arc(s(108),1,s(118),(true->[])),arc(s(108),2,s(116),(true->[])),arc(s(109),0,s(117),(true->[])),arc(s(109),1,s(118),(true->[])),arc(s(109),2,s(99),(true->[])),arc(s(110),0,s(117),(true->[])),arc(s(110),1,s(118),(true->[])),arc(s(110),2,s(114),(true->[])),arc(s(111),0,s(117),(true->[])),arc(s(111),1,s(118),(true->[])),arc(s(111),2,s(116),(true->[])),arc(s(112),0,s(117),(true->[])),arc(s(112),1,s(118),(true->[])),arc(s(112),2,s(120),(true->[])),arc(s(113),0,s(119),(true->[])),arc(s(113),1,s(118),(true->[])),arc(s(113),2,s(116),(true->[])),arc(s(114),0,s(105),(true->[])),arc(s(114),1,s(127),(true->[])),arc(s(114),2,s(125),(true->[])),arc(s(115),0,s(126),(true->[])),arc(s(115),1,s(127),(true->[])),arc(s(115),2,s(106),(true->[])),arc(s(116),0,s(123),(true->[])),arc(s(116),1,s(127),(true->[])),arc(s(116),2,s(125),(true->[])),arc(s(117),0,s(126),(true->[])),arc(s(117),1,s(127),(true->[])),arc(s(117),2,s(121),(true->[])),arc(s(118),0,s(126),(true->[])),arc(s(118),1,s(127),(true->[])),arc(s(118),2,s(125),(true->[])),arc(s(119),0,s(126),(true->[])),arc(s(119),1,s(127),(true->[])),arc(s(119),2,s(127),(true->[])),arc(s(120),0,s(127),(true->[])),arc(s(120),1,s(127),(true->[])),arc(s(120),2,s(125),(true->[])),arc(s(121),0,s(112),(true->[])),arc(s(121),1,s(127),(true->[])),arc(s(121),2,s(127),(true->[])),arc(s(122),0,s(119),(true->[])),arc(s(122),1,s(127),(true->[])),arc(s(122),2,s(127),(true->[])),arc(s(123),0,s(127),(true->[])),arc(s(123),1,s(127),(true->[])),arc(s(123),2,s(113),(true->[])),arc(s(124),0,s(127),(true->[])),arc(s(124),1,s(127),(true->[])),arc(s(124),2,s(120),(true->[])),arc(s(125),0,s(124),(true->[])),arc(s(125),1,s(127),(true->[])),arc(s(125),2,s(127),(true->[])),arc(s(126),0,s(127),(true->[])),arc(s(126),1,s(127),(true->[])),arc(s(126),2,s(122),(true->[])),arc(s(127),0,s(127),(true->[])),arc(s(127),1,s(127),(true->[])),arc(s(127),2,s(127),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(16)*s(6)),sink(s(17)*s(6)),sink(s(18)*s(6)),sink(s(19)*s(6)),sink(s(20)*s(6)),sink(s(21)*s(6)),sink(s(22)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(10)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(10)*s(4),0,s(21)*s(2),(true->[])),arc(s(10)*s(4),1,s(22)*s(1),(true->[])),arc(s(10)*s(4),2,s(3)*s(6),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(22)*s(1),(true->[])),arc(s(11)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(1),0,s(21)*s(2),(true->[])),arc(s(13)*s(1),1,s(22)*s(1),(true->[])),arc(s(13)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(6),(true->[])),arc(s(9)*s(5),1,s(22)*s(1),(true->[])),arc(s(9)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(2),0,s(21)*s(2),(true->[])),arc(s(12)*s(2),1,s(22)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(21)*s(2),0,s(22)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(1),(true->[])),arc(s(21)*s(2),2,s(17)*s(5),(true->[])),arc(s(22)*s(1),0,s(22)*s(2),(true->[])),arc(s(22)*s(1),1,s(22)*s(1),(true->[])),arc(s(22)*s(1),2,s(22)*s(3),(true->[])),arc(s(18)*s(4),0,s(22)*s(2),(true->[])),arc(s(18)*s(4),1,s(22)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(1),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(6)*s(6),(true->[])),arc(s(2)*s(6),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(6),(true->[])),arc(s(16)*s(5),1,s(22)*s(1),(true->[])),arc(s(16)*s(5),2,s(22)*s(3),(true->[])),arc(s(4)*s(6),0,s(10)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(11)*s(6),(true->[])),arc(s(6)*s(6),0,s(12)*s(6),(true->[])),arc(s(6)*s(6),1,s(13)*s(6),(true->[])),arc(s(6)*s(6),2,s(11)*s(6),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(17)*s(5),0,s(14)*s(6),(true->[])),arc(s(17)*s(5),1,s(22)*s(1),(true->[])),arc(s(17)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(2),0,s(22)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(1),(true->[])),arc(s(22)*s(2),2,s(22)*s(5),(true->[])),arc(s(22)*s(3),0,s(22)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(1),(true->[])),arc(s(22)*s(3),2,s(22)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(11)*s(6),(true->[])),arc(s(19)*s(4),0,s(22)*s(2),(true->[])),arc(s(19)*s(4),1,s(22)*s(1),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(5)*s(6),0,s(12)*s(6),(true->[])),arc(s(5)*s(6),1,s(13)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(10)*s(6),0,s(21)*s(6),(true->[])),arc(s(10)*s(6),1,s(22)*s(6),(true->[])),arc(s(10)*s(6),2,s(3)*s(6),(true->[])),arc(s(11)*s(6),0,s(18)*s(6),(true->[])),arc(s(11)*s(6),1,s(22)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(6),0,s(21)*s(6),(true->[])),arc(s(13)*s(6),1,s(22)*s(6),(true->[])),arc(s(13)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(6),0,s(21)*s(6),(true->[])),arc(s(12)*s(6),1,s(22)*s(6),(true->[])),arc(s(12)*s(6),2,s(16)*s(6),(true->[])),arc(s(15)*s(6),0,s(22)*s(6),(true->[])),arc(s(15)*s(6),1,s(22)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(22)*s(6),(true->[])),arc(s(22)*s(5),0,s(22)*s(6),(true->[])),arc(s(22)*s(5),1,s(22)*s(1),(true->[])),arc(s(22)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(4),0,s(22)*s(2),(true->[])),arc(s(22)*s(4),1,s(22)*s(1),(true->[])),arc(s(22)*s(4),2,s(22)*s(6),(true->[])),arc(s(9)*s(6),0,s(2)*s(6),(true->[])),arc(s(9)*s(6),1,s(22)*s(6),(true->[])),arc(s(9)*s(6),2,s(20)*s(6),(true->[])),arc(s(21)*s(6),0,s(22)*s(6),(true->[])),arc(s(21)*s(6),1,s(22)*s(6),(true->[])),arc(s(21)*s(6),2,s(17)*s(6),(true->[])),arc(s(22)*s(6),0,s(22)*s(6),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(22)*s(6),(true->[])),arc(s(18)*s(6),0,s(22)*s(6),(true->[])),arc(s(18)*s(6),1,s(22)*s(6),(true->[])),arc(s(18)*s(6),2,s(8)*s(6),(true->[])),arc(s(20)*s(6),0,s(19)*s(6),(true->[])),arc(s(20)*s(6),1,s(22)*s(6),(true->[])),arc(s(20)*s(6),2,s(22)*s(6),(true->[])),arc(s(16)*s(6),0,s(7)*s(6),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(22)*s(6),(true->[])),arc(s(17)*s(6),0,s(14)*s(6),(true->[])),arc(s(17)*s(6),1,s(22)*s(6),(true->[])),arc(s(17)*s(6),2,s(22)*s(6),(true->[])),arc(s(19)*s(6),0,s(22)*s(6),(true->[])),arc(s(19)*s(6),1,s(22)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(16)*s(13)),sink(s(17)*s(13)),sink(s(18)*s(13)),sink(s(19)*s(13)),sink(s(20)*s(13)),sink(s(21)*s(13)),sink(s(22)*s(13))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(10)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(10)*s(4),0,s(21)*s(2),(true->[])),arc(s(10)*s(4),1,s(22)*s(1),(true->[])),arc(s(10)*s(4),2,s(3)*s(6),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(22)*s(1),(true->[])),arc(s(11)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(1),0,s(21)*s(2),(true->[])),arc(s(13)*s(1),1,s(22)*s(1),(true->[])),arc(s(13)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(22)*s(1),(true->[])),arc(s(9)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(2),0,s(21)*s(2),(true->[])),arc(s(12)*s(2),1,s(22)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(21)*s(2),0,s(22)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(1),(true->[])),arc(s(21)*s(2),2,s(17)*s(5),(true->[])),arc(s(22)*s(1),0,s(22)*s(2),(true->[])),arc(s(22)*s(1),1,s(22)*s(1),(true->[])),arc(s(22)*s(1),2,s(22)*s(3),(true->[])),arc(s(18)*s(4),0,s(22)*s(2),(true->[])),arc(s(18)*s(4),1,s(22)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(1),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(22)*s(1),(true->[])),arc(s(16)*s(5),2,s(22)*s(3),(true->[])),arc(s(4)*s(10),0,s(10)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(11)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(11)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(17)*s(5),0,s(14)*s(7),(true->[])),arc(s(17)*s(5),1,s(22)*s(1),(true->[])),arc(s(17)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(2),0,s(22)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(1),(true->[])),arc(s(22)*s(2),2,s(22)*s(5),(true->[])),arc(s(22)*s(3),0,s(22)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(1),(true->[])),arc(s(22)*s(3),2,s(22)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(11)*s(10),(true->[])),arc(s(19)*s(4),0,s(22)*s(2),(true->[])),arc(s(19)*s(4),1,s(22)*s(1),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(21)*s(9),(true->[])),arc(s(10)*s(11),1,s(22)*s(8),(true->[])),arc(s(10)*s(11),2,s(3)*s(13),(true->[])),arc(s(11)*s(10),0,s(18)*s(11),(true->[])),arc(s(11)*s(10),1,s(22)*s(8),(true->[])),arc(s(11)*s(10),2,s(20)*s(10),(true->[])),arc(s(13)*s(8),0,s(21)*s(9),(true->[])),arc(s(13)*s(8),1,s(22)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(10),(true->[])),arc(s(12)*s(9),0,s(21)*s(9),(true->[])),arc(s(12)*s(9),1,s(22)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(15)*s(6),0,s(22)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(8),(true->[])),arc(s(15)*s(6),2,s(20)*s(10),(true->[])),arc(s(14)*s(7),0,s(21)*s(9),(true->[])),arc(s(14)*s(7),1,s(22)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(22)*s(5),0,s(22)*s(7),(true->[])),arc(s(22)*s(5),1,s(22)*s(1),(true->[])),arc(s(22)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(4),0,s(22)*s(2),(true->[])),arc(s(22)*s(4),1,s(22)*s(1),(true->[])),arc(s(22)*s(4),2,s(22)*s(6),(true->[])),arc(s(9)*s(12),0,s(2)*s(13),(true->[])),arc(s(9)*s(12),1,s(22)*s(8),(true->[])),arc(s(9)*s(12),2,s(20)*s(10),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(21)*s(9),0,s(22)*s(9),(true->[])),arc(s(21)*s(9),1,s(22)*s(8),(true->[])),arc(s(21)*s(9),2,s(17)*s(12),(true->[])),arc(s(22)*s(8),0,s(22)*s(9),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(22)*s(10),(true->[])),arc(s(18)*s(11),0,s(22)*s(9),(true->[])),arc(s(18)*s(11),1,s(22)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(22)*s(8),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(16)*s(12),0,s(7)*s(13),(true->[])),arc(s(16)*s(12),1,s(22)*s(8),(true->[])),arc(s(16)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(7),0,s(22)*s(9),(true->[])),arc(s(22)*s(7),1,s(22)*s(8),(true->[])),arc(s(22)*s(7),2,s(22)*s(6),(true->[])),arc(s(22)*s(6),0,s(22)*s(7),(true->[])),arc(s(22)*s(6),1,s(22)*s(8),(true->[])),arc(s(22)*s(6),2,s(22)*s(10),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(6)*s(13),(true->[])),arc(s(2)*s(13),2,s(8)*s(13),(true->[])),arc(s(4)*s(13),0,s(10)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(13),(true->[])),arc(s(4)*s(13),2,s(11)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(13)*s(13),(true->[])),arc(s(6)*s(13),2,s(11)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(13)*s(13),(true->[])),arc(s(7)*s(13),2,s(15)*s(13),(true->[])),arc(s(17)*s(12),0,s(14)*s(13),(true->[])),arc(s(17)*s(12),1,s(22)*s(8),(true->[])),arc(s(17)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(9),0,s(22)*s(9),(true->[])),arc(s(22)*s(9),1,s(22)*s(8),(true->[])),arc(s(22)*s(9),2,s(22)*s(12),(true->[])),arc(s(22)*s(10),0,s(22)*s(11),(true->[])),arc(s(22)*s(10),1,s(22)*s(8),(true->[])),arc(s(22)*s(10),2,s(22)*s(10),(true->[])),arc(s(8)*s(13),0,s(14)*s(13),(true->[])),arc(s(8)*s(13),1,s(13)*s(13),(true->[])),arc(s(8)*s(13),2,s(11)*s(13),(true->[])),arc(s(19)*s(11),0,s(22)*s(9),(true->[])),arc(s(19)*s(11),1,s(22)*s(8),(true->[])),arc(s(19)*s(11),2,s(15)*s(13),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(13)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(10)*s(13),0,s(21)*s(13),(true->[])),arc(s(10)*s(13),1,s(22)*s(13),(true->[])),arc(s(10)*s(13),2,s(3)*s(13),(true->[])),arc(s(11)*s(13),0,s(18)*s(13),(true->[])),arc(s(11)*s(13),1,s(22)*s(13),(true->[])),arc(s(11)*s(13),2,s(20)*s(13),(true->[])),arc(s(13)*s(13),0,s(21)*s(13),(true->[])),arc(s(13)*s(13),1,s(22)*s(13),(true->[])),arc(s(13)*s(13),2,s(20)*s(13),(true->[])),arc(s(12)*s(13),0,s(21)*s(13),(true->[])),arc(s(12)*s(13),1,s(22)*s(13),(true->[])),arc(s(12)*s(13),2,s(16)*s(13),(true->[])),arc(s(15)*s(13),0,s(22)*s(13),(true->[])),arc(s(15)*s(13),1,s(22)*s(13),(true->[])),arc(s(15)*s(13),2,s(20)*s(13),(true->[])),arc(s(14)*s(13),0,s(21)*s(13),(true->[])),arc(s(14)*s(13),1,s(22)*s(13),(true->[])),arc(s(14)*s(13),2,s(22)*s(13),(true->[])),arc(s(22)*s(12),0,s(22)*s(13),(true->[])),arc(s(22)*s(12),1,s(22)*s(8),(true->[])),arc(s(22)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(11),0,s(22)*s(9),(true->[])),arc(s(22)*s(11),1,s(22)*s(8),(true->[])),arc(s(22)*s(11),2,s(22)*s(13),(true->[])),arc(s(9)*s(13),0,s(2)*s(13),(true->[])),arc(s(9)*s(13),1,s(22)*s(13),(true->[])),arc(s(9)*s(13),2,s(20)*s(13),(true->[])),arc(s(21)*s(13),0,s(22)*s(13),(true->[])),arc(s(21)*s(13),1,s(22)*s(13),(true->[])),arc(s(21)*s(13),2,s(17)*s(13),(true->[])),arc(s(22)*s(13),0,s(22)*s(13),(true->[])),arc(s(22)*s(13),1,s(22)*s(13),(true->[])),arc(s(22)*s(13),2,s(22)*s(13),(true->[])),arc(s(18)*s(13),0,s(22)*s(13),(true->[])),arc(s(18)*s(13),1,s(22)*s(13),(true->[])),arc(s(18)*s(13),2,s(8)*s(13),(true->[])),arc(s(20)*s(13),0,s(19)*s(13),(true->[])),arc(s(20)*s(13),1,s(22)*s(13),(true->[])),arc(s(20)*s(13),2,s(22)*s(13),(true->[])),arc(s(16)*s(13),0,s(7)*s(13),(true->[])),arc(s(16)*s(13),1,s(22)*s(13),(true->[])),arc(s(16)*s(13),2,s(22)*s(13),(true->[])),arc(s(17)*s(13),0,s(14)*s(13),(true->[])),arc(s(17)*s(13),1,s(22)*s(13),(true->[])),arc(s(17)*s(13),2,s(22)*s(13),(true->[])),arc(s(19)*s(13),0,s(22)*s(13),(true->[])),arc(s(19)*s(13),1,s(22)*s(13),(true->[])),arc(s(19)*s(13),2,s(15)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(16)*s(20)),sink(s(17)*s(20)),sink(s(18)*s(20)),sink(s(19)*s(20)),sink(s(20)*s(20)),sink(s(21)*s(20)),sink(s(22)*s(20))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(10)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(10)*s(4),0,s(21)*s(2),(true->[])),arc(s(10)*s(4),1,s(22)*s(1),(true->[])),arc(s(10)*s(4),2,s(3)*s(6),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(22)*s(1),(true->[])),arc(s(11)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(1),0,s(21)*s(2),(true->[])),arc(s(13)*s(1),1,s(22)*s(1),(true->[])),arc(s(13)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(22)*s(1),(true->[])),arc(s(9)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(2),0,s(21)*s(2),(true->[])),arc(s(12)*s(2),1,s(22)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(21)*s(2),0,s(22)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(1),(true->[])),arc(s(21)*s(2),2,s(17)*s(5),(true->[])),arc(s(22)*s(1),0,s(22)*s(2),(true->[])),arc(s(22)*s(1),1,s(22)*s(1),(true->[])),arc(s(22)*s(1),2,s(22)*s(3),(true->[])),arc(s(18)*s(4),0,s(22)*s(2),(true->[])),arc(s(18)*s(4),1,s(22)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(1),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(22)*s(1),(true->[])),arc(s(16)*s(5),2,s(22)*s(3),(true->[])),arc(s(4)*s(10),0,s(10)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(11)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(11)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(17)*s(5),0,s(14)*s(7),(true->[])),arc(s(17)*s(5),1,s(22)*s(1),(true->[])),arc(s(17)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(2),0,s(22)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(1),(true->[])),arc(s(22)*s(2),2,s(22)*s(5),(true->[])),arc(s(22)*s(3),0,s(22)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(1),(true->[])),arc(s(22)*s(3),2,s(22)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(11)*s(10),(true->[])),arc(s(19)*s(4),0,s(22)*s(2),(true->[])),arc(s(19)*s(4),1,s(22)*s(1),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(21)*s(9),(true->[])),arc(s(10)*s(11),1,s(22)*s(8),(true->[])),arc(s(10)*s(11),2,s(3)*s(13),(true->[])),arc(s(11)*s(10),0,s(18)*s(11),(true->[])),arc(s(11)*s(10),1,s(22)*s(8),(true->[])),arc(s(11)*s(10),2,s(20)*s(10),(true->[])),arc(s(13)*s(8),0,s(21)*s(9),(true->[])),arc(s(13)*s(8),1,s(22)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(10),(true->[])),arc(s(12)*s(9),0,s(21)*s(9),(true->[])),arc(s(12)*s(9),1,s(22)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(15)*s(6),0,s(22)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(8),(true->[])),arc(s(15)*s(6),2,s(20)*s(10),(true->[])),arc(s(14)*s(7),0,s(21)*s(9),(true->[])),arc(s(14)*s(7),1,s(22)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(22)*s(5),0,s(22)*s(7),(true->[])),arc(s(22)*s(5),1,s(22)*s(1),(true->[])),arc(s(22)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(4),0,s(22)*s(2),(true->[])),arc(s(22)*s(4),1,s(22)*s(1),(true->[])),arc(s(22)*s(4),2,s(22)*s(6),(true->[])),arc(s(9)*s(12),0,s(2)*s(14),(true->[])),arc(s(9)*s(12),1,s(22)*s(8),(true->[])),arc(s(9)*s(12),2,s(20)*s(10),(true->[])),arc(s(3)*s(13),0,s(7)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(15),(true->[])),arc(s(3)*s(13),2,s(4)*s(17),(true->[])),arc(s(21)*s(9),0,s(22)*s(9),(true->[])),arc(s(21)*s(9),1,s(22)*s(8),(true->[])),arc(s(21)*s(9),2,s(17)*s(12),(true->[])),arc(s(22)*s(8),0,s(22)*s(9),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(22)*s(10),(true->[])),arc(s(18)*s(11),0,s(22)*s(9),(true->[])),arc(s(18)*s(11),1,s(22)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(22)*s(8),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(16)*s(12),0,s(7)*s(14),(true->[])),arc(s(16)*s(12),1,s(22)*s(8),(true->[])),arc(s(16)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(7),0,s(22)*s(9),(true->[])),arc(s(22)*s(7),1,s(22)*s(8),(true->[])),arc(s(22)*s(7),2,s(22)*s(6),(true->[])),arc(s(22)*s(6),0,s(22)*s(7),(true->[])),arc(s(22)*s(6),1,s(22)*s(8),(true->[])),arc(s(22)*s(6),2,s(22)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(16),(true->[])),arc(s(2)*s(14),1,s(6)*s(15),(true->[])),arc(s(2)*s(14),2,s(8)*s(13),(true->[])),arc(s(4)*s(17),0,s(10)*s(18),(true->[])),arc(s(4)*s(17),1,s(13)*s(15),(true->[])),arc(s(4)*s(17),2,s(11)*s(17),(true->[])),arc(s(6)*s(15),0,s(12)*s(16),(true->[])),arc(s(6)*s(15),1,s(13)*s(15),(true->[])),arc(s(6)*s(15),2,s(11)*s(17),(true->[])),arc(s(7)*s(14),0,s(12)*s(16),(true->[])),arc(s(7)*s(14),1,s(13)*s(15),(true->[])),arc(s(7)*s(14),2,s(15)*s(13),(true->[])),arc(s(17)*s(12),0,s(14)*s(14),(true->[])),arc(s(17)*s(12),1,s(22)*s(8),(true->[])),arc(s(17)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(9),0,s(22)*s(9),(true->[])),arc(s(22)*s(9),1,s(22)*s(8),(true->[])),arc(s(22)*s(9),2,s(22)*s(12),(true->[])),arc(s(22)*s(10),0,s(22)*s(11),(true->[])),arc(s(22)*s(10),1,s(22)*s(8),(true->[])),arc(s(22)*s(10),2,s(22)*s(10),(true->[])),arc(s(8)*s(13),0,s(14)*s(14),(true->[])),arc(s(8)*s(13),1,s(13)*s(15),(true->[])),arc(s(8)*s(13),2,s(11)*s(17),(true->[])),arc(s(19)*s(11),0,s(22)*s(9),(true->[])),arc(s(19)*s(11),1,s(22)*s(8),(true->[])),arc(s(19)*s(11),2,s(15)*s(13),(true->[])),arc(s(5)*s(16),0,s(12)*s(16),(true->[])),arc(s(5)*s(16),1,s(13)*s(15),(true->[])),arc(s(5)*s(16),2,s(9)*s(19),(true->[])),arc(s(10)*s(18),0,s(21)*s(16),(true->[])),arc(s(10)*s(18),1,s(22)*s(15),(true->[])),arc(s(10)*s(18),2,s(3)*s(20),(true->[])),arc(s(11)*s(17),0,s(18)*s(18),(true->[])),arc(s(11)*s(17),1,s(22)*s(15),(true->[])),arc(s(11)*s(17),2,s(20)*s(17),(true->[])),arc(s(13)*s(15),0,s(21)*s(16),(true->[])),arc(s(13)*s(15),1,s(22)*s(15),(true->[])),arc(s(13)*s(15),2,s(20)*s(17),(true->[])),arc(s(12)*s(16),0,s(21)*s(16),(true->[])),arc(s(12)*s(16),1,s(22)*s(15),(true->[])),arc(s(12)*s(16),2,s(16)*s(19),(true->[])),arc(s(15)*s(13),0,s(22)*s(14),(true->[])),arc(s(15)*s(13),1,s(22)*s(15),(true->[])),arc(s(15)*s(13),2,s(20)*s(17),(true->[])),arc(s(14)*s(14),0,s(21)*s(16),(true->[])),arc(s(14)*s(14),1,s(22)*s(15),(true->[])),arc(s(14)*s(14),2,s(22)*s(13),(true->[])),arc(s(22)*s(12),0,s(22)*s(14),(true->[])),arc(s(22)*s(12),1,s(22)*s(8),(true->[])),arc(s(22)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(11),0,s(22)*s(9),(true->[])),arc(s(22)*s(11),1,s(22)*s(8),(true->[])),arc(s(22)*s(11),2,s(22)*s(13),(true->[])),arc(s(9)*s(19),0,s(2)*s(20),(true->[])),arc(s(9)*s(19),1,s(22)*s(15),(true->[])),arc(s(9)*s(19),2,s(20)*s(17),(true->[])),arc(s(3)*s(20),0,s(7)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(4)*s(20),(true->[])),arc(s(21)*s(16),0,s(22)*s(16),(true->[])),arc(s(21)*s(16),1,s(22)*s(15),(true->[])),arc(s(21)*s(16),2,s(17)*s(19),(true->[])),arc(s(22)*s(15),0,s(22)*s(16),(true->[])),arc(s(22)*s(15),1,s(22)*s(15),(true->[])),arc(s(22)*s(15),2,s(22)*s(17),(true->[])),arc(s(18)*s(18),0,s(22)*s(16),(true->[])),arc(s(18)*s(18),1,s(22)*s(15),(true->[])),arc(s(18)*s(18),2,s(8)*s(20),(true->[])),arc(s(20)*s(17),0,s(19)*s(18),(true->[])),arc(s(20)*s(17),1,s(22)*s(15),(true->[])),arc(s(20)*s(17),2,s(22)*s(17),(true->[])),arc(s(16)*s(19),0,s(7)*s(20),(true->[])),arc(s(16)*s(19),1,s(22)*s(15),(true->[])),arc(s(16)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(14),0,s(22)*s(16),(true->[])),arc(s(22)*s(14),1,s(22)*s(15),(true->[])),arc(s(22)*s(14),2,s(22)*s(13),(true->[])),arc(s(22)*s(13),0,s(22)*s(14),(true->[])),arc(s(22)*s(13),1,s(22)*s(15),(true->[])),arc(s(22)*s(13),2,s(22)*s(17),(true->[])),arc(s(2)*s(20),0,s(5)*s(20),(true->[])),arc(s(2)*s(20),1,s(6)*s(20),(true->[])),arc(s(2)*s(20),2,s(8)*s(20),(true->[])),arc(s(4)*s(20),0,s(10)*s(20),(true->[])),arc(s(4)*s(20),1,s(13)*s(20),(true->[])),arc(s(4)*s(20),2,s(11)*s(20),(true->[])),arc(s(6)*s(20),0,s(12)*s(20),(true->[])),arc(s(6)*s(20),1,s(13)*s(20),(true->[])),arc(s(6)*s(20),2,s(11)*s(20),(true->[])),arc(s(7)*s(20),0,s(12)*s(20),(true->[])),arc(s(7)*s(20),1,s(13)*s(20),(true->[])),arc(s(7)*s(20),2,s(15)*s(20),(true->[])),arc(s(17)*s(19),0,s(14)*s(20),(true->[])),arc(s(17)*s(19),1,s(22)*s(15),(true->[])),arc(s(17)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(16),0,s(22)*s(16),(true->[])),arc(s(22)*s(16),1,s(22)*s(15),(true->[])),arc(s(22)*s(16),2,s(22)*s(19),(true->[])),arc(s(22)*s(17),0,s(22)*s(18),(true->[])),arc(s(22)*s(17),1,s(22)*s(15),(true->[])),arc(s(22)*s(17),2,s(22)*s(17),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(13)*s(20),(true->[])),arc(s(8)*s(20),2,s(11)*s(20),(true->[])),arc(s(19)*s(18),0,s(22)*s(16),(true->[])),arc(s(19)*s(18),1,s(22)*s(15),(true->[])),arc(s(19)*s(18),2,s(15)*s(20),(true->[])),arc(s(5)*s(20),0,s(12)*s(20),(true->[])),arc(s(5)*s(20),1,s(13)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(10)*s(20),0,s(21)*s(20),(true->[])),arc(s(10)*s(20),1,s(22)*s(20),(true->[])),arc(s(10)*s(20),2,s(3)*s(20),(true->[])),arc(s(11)*s(20),0,s(18)*s(20),(true->[])),arc(s(11)*s(20),1,s(22)*s(20),(true->[])),arc(s(11)*s(20),2,s(20)*s(20),(true->[])),arc(s(13)*s(20),0,s(21)*s(20),(true->[])),arc(s(13)*s(20),1,s(22)*s(20),(true->[])),arc(s(13)*s(20),2,s(20)*s(20),(true->[])),arc(s(12)*s(20),0,s(21)*s(20),(true->[])),arc(s(12)*s(20),1,s(22)*s(20),(true->[])),arc(s(12)*s(20),2,s(16)*s(20),(true->[])),arc(s(15)*s(20),0,s(22)*s(20),(true->[])),arc(s(15)*s(20),1,s(22)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(14)*s(20),0,s(21)*s(20),(true->[])),arc(s(14)*s(20),1,s(22)*s(20),(true->[])),arc(s(14)*s(20),2,s(22)*s(20),(true->[])),arc(s(22)*s(19),0,s(22)*s(20),(true->[])),arc(s(22)*s(19),1,s(22)*s(15),(true->[])),arc(s(22)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(18),0,s(22)*s(16),(true->[])),arc(s(22)*s(18),1,s(22)*s(15),(true->[])),arc(s(22)*s(18),2,s(22)*s(20),(true->[])),arc(s(9)*s(20),0,s(2)*s(20),(true->[])),arc(s(9)*s(20),1,s(22)*s(20),(true->[])),arc(s(9)*s(20),2,s(20)*s(20),(true->[])),arc(s(21)*s(20),0,s(22)*s(20),(true->[])),arc(s(21)*s(20),1,s(22)*s(20),(true->[])),arc(s(21)*s(20),2,s(17)*s(20),(true->[])),arc(s(22)*s(20),0,s(22)*s(20),(true->[])),arc(s(22)*s(20),1,s(22)*s(20),(true->[])),arc(s(22)*s(20),2,s(22)*s(20),(true->[])),arc(s(18)*s(20),0,s(22)*s(20),(true->[])),arc(s(18)*s(20),1,s(22)*s(20),(true->[])),arc(s(18)*s(20),2,s(8)*s(20),(true->[])),arc(s(20)*s(20),0,s(19)*s(20),(true->[])),arc(s(20)*s(20),1,s(22)*s(20),(true->[])),arc(s(20)*s(20),2,s(22)*s(20),(true->[])),arc(s(16)*s(20),0,s(7)*s(20),(true->[])),arc(s(16)*s(20),1,s(22)*s(20),(true->[])),arc(s(16)*s(20),2,s(22)*s(20),(true->[])),arc(s(17)*s(20),0,s(14)*s(20),(true->[])),arc(s(17)*s(20),1,s(22)*s(20),(true->[])),arc(s(17)*s(20),2,s(22)*s(20),(true->[])),arc(s(19)*s(20),0,s(22)*s(20),(true->[])),arc(s(19)*s(20),1,s(22)*s(20),(true->[])),arc(s(19)*s(20),2,s(15)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(16)*s(27)),sink(s(17)*s(27)),sink(s(18)*s(27)),sink(s(19)*s(27)),sink(s(20)*s(27)),sink(s(21)*s(27)),sink(s(22)*s(27))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(10)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(10)*s(4),0,s(21)*s(2),(true->[])),arc(s(10)*s(4),1,s(22)*s(1),(true->[])),arc(s(10)*s(4),2,s(3)*s(6),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(22)*s(1),(true->[])),arc(s(11)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(1),0,s(21)*s(2),(true->[])),arc(s(13)*s(1),1,s(22)*s(1),(true->[])),arc(s(13)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(22)*s(1),(true->[])),arc(s(9)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(2),0,s(21)*s(2),(true->[])),arc(s(12)*s(2),1,s(22)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(21)*s(2),0,s(22)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(1),(true->[])),arc(s(21)*s(2),2,s(17)*s(5),(true->[])),arc(s(22)*s(1),0,s(22)*s(2),(true->[])),arc(s(22)*s(1),1,s(22)*s(1),(true->[])),arc(s(22)*s(1),2,s(22)*s(3),(true->[])),arc(s(18)*s(4),0,s(22)*s(2),(true->[])),arc(s(18)*s(4),1,s(22)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(1),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(22)*s(1),(true->[])),arc(s(16)*s(5),2,s(22)*s(3),(true->[])),arc(s(4)*s(10),0,s(10)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(11)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(11)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(17)*s(5),0,s(14)*s(7),(true->[])),arc(s(17)*s(5),1,s(22)*s(1),(true->[])),arc(s(17)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(2),0,s(22)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(1),(true->[])),arc(s(22)*s(2),2,s(22)*s(5),(true->[])),arc(s(22)*s(3),0,s(22)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(1),(true->[])),arc(s(22)*s(3),2,s(22)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(11)*s(10),(true->[])),arc(s(19)*s(4),0,s(22)*s(2),(true->[])),arc(s(19)*s(4),1,s(22)*s(1),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(21)*s(9),(true->[])),arc(s(10)*s(11),1,s(22)*s(8),(true->[])),arc(s(10)*s(11),2,s(3)*s(13),(true->[])),arc(s(11)*s(10),0,s(18)*s(11),(true->[])),arc(s(11)*s(10),1,s(22)*s(8),(true->[])),arc(s(11)*s(10),2,s(20)*s(10),(true->[])),arc(s(13)*s(8),0,s(21)*s(9),(true->[])),arc(s(13)*s(8),1,s(22)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(10),(true->[])),arc(s(12)*s(9),0,s(21)*s(9),(true->[])),arc(s(12)*s(9),1,s(22)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(15)*s(6),0,s(22)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(8),(true->[])),arc(s(15)*s(6),2,s(20)*s(10),(true->[])),arc(s(14)*s(7),0,s(21)*s(9),(true->[])),arc(s(14)*s(7),1,s(22)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(22)*s(5),0,s(22)*s(7),(true->[])),arc(s(22)*s(5),1,s(22)*s(1),(true->[])),arc(s(22)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(4),0,s(22)*s(2),(true->[])),arc(s(22)*s(4),1,s(22)*s(1),(true->[])),arc(s(22)*s(4),2,s(22)*s(6),(true->[])),arc(s(9)*s(12),0,s(2)*s(14),(true->[])),arc(s(9)*s(12),1,s(22)*s(8),(true->[])),arc(s(9)*s(12),2,s(20)*s(10),(true->[])),arc(s(3)*s(13),0,s(7)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(15),(true->[])),arc(s(3)*s(13),2,s(4)*s(17),(true->[])),arc(s(21)*s(9),0,s(22)*s(9),(true->[])),arc(s(21)*s(9),1,s(22)*s(8),(true->[])),arc(s(21)*s(9),2,s(17)*s(12),(true->[])),arc(s(22)*s(8),0,s(22)*s(9),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(22)*s(10),(true->[])),arc(s(18)*s(11),0,s(22)*s(9),(true->[])),arc(s(18)*s(11),1,s(22)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(22)*s(8),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(16)*s(12),0,s(7)*s(14),(true->[])),arc(s(16)*s(12),1,s(22)*s(8),(true->[])),arc(s(16)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(7),0,s(22)*s(9),(true->[])),arc(s(22)*s(7),1,s(22)*s(8),(true->[])),arc(s(22)*s(7),2,s(22)*s(6),(true->[])),arc(s(22)*s(6),0,s(22)*s(7),(true->[])),arc(s(22)*s(6),1,s(22)*s(8),(true->[])),arc(s(22)*s(6),2,s(22)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(16),(true->[])),arc(s(2)*s(14),1,s(6)*s(15),(true->[])),arc(s(2)*s(14),2,s(8)*s(13),(true->[])),arc(s(4)*s(17),0,s(10)*s(18),(true->[])),arc(s(4)*s(17),1,s(13)*s(15),(true->[])),arc(s(4)*s(17),2,s(11)*s(17),(true->[])),arc(s(6)*s(15),0,s(12)*s(16),(true->[])),arc(s(6)*s(15),1,s(13)*s(15),(true->[])),arc(s(6)*s(15),2,s(11)*s(17),(true->[])),arc(s(7)*s(14),0,s(12)*s(16),(true->[])),arc(s(7)*s(14),1,s(13)*s(15),(true->[])),arc(s(7)*s(14),2,s(15)*s(13),(true->[])),arc(s(17)*s(12),0,s(14)*s(14),(true->[])),arc(s(17)*s(12),1,s(22)*s(8),(true->[])),arc(s(17)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(9),0,s(22)*s(9),(true->[])),arc(s(22)*s(9),1,s(22)*s(8),(true->[])),arc(s(22)*s(9),2,s(22)*s(12),(true->[])),arc(s(22)*s(10),0,s(22)*s(11),(true->[])),arc(s(22)*s(10),1,s(22)*s(8),(true->[])),arc(s(22)*s(10),2,s(22)*s(10),(true->[])),arc(s(8)*s(13),0,s(14)*s(14),(true->[])),arc(s(8)*s(13),1,s(13)*s(15),(true->[])),arc(s(8)*s(13),2,s(11)*s(17),(true->[])),arc(s(19)*s(11),0,s(22)*s(9),(true->[])),arc(s(19)*s(11),1,s(22)*s(8),(true->[])),arc(s(19)*s(11),2,s(15)*s(13),(true->[])),arc(s(5)*s(16),0,s(12)*s(16),(true->[])),arc(s(5)*s(16),1,s(13)*s(15),(true->[])),arc(s(5)*s(16),2,s(9)*s(19),(true->[])),arc(s(10)*s(18),0,s(21)*s(16),(true->[])),arc(s(10)*s(18),1,s(22)*s(15),(true->[])),arc(s(10)*s(18),2,s(3)*s(20),(true->[])),arc(s(11)*s(17),0,s(18)*s(18),(true->[])),arc(s(11)*s(17),1,s(22)*s(15),(true->[])),arc(s(11)*s(17),2,s(20)*s(17),(true->[])),arc(s(13)*s(15),0,s(21)*s(16),(true->[])),arc(s(13)*s(15),1,s(22)*s(15),(true->[])),arc(s(13)*s(15),2,s(20)*s(17),(true->[])),arc(s(12)*s(16),0,s(21)*s(16),(true->[])),arc(s(12)*s(16),1,s(22)*s(15),(true->[])),arc(s(12)*s(16),2,s(16)*s(19),(true->[])),arc(s(15)*s(13),0,s(22)*s(14),(true->[])),arc(s(15)*s(13),1,s(22)*s(15),(true->[])),arc(s(15)*s(13),2,s(20)*s(17),(true->[])),arc(s(14)*s(14),0,s(21)*s(16),(true->[])),arc(s(14)*s(14),1,s(22)*s(15),(true->[])),arc(s(14)*s(14),2,s(22)*s(13),(true->[])),arc(s(22)*s(12),0,s(22)*s(14),(true->[])),arc(s(22)*s(12),1,s(22)*s(8),(true->[])),arc(s(22)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(11),0,s(22)*s(9),(true->[])),arc(s(22)*s(11),1,s(22)*s(8),(true->[])),arc(s(22)*s(11),2,s(22)*s(13),(true->[])),arc(s(9)*s(19),0,s(2)*s(21),(true->[])),arc(s(9)*s(19),1,s(22)*s(15),(true->[])),arc(s(9)*s(19),2,s(20)*s(17),(true->[])),arc(s(3)*s(20),0,s(7)*s(21),(true->[])),arc(s(3)*s(20),1,s(6)*s(22),(true->[])),arc(s(3)*s(20),2,s(4)*s(24),(true->[])),arc(s(21)*s(16),0,s(22)*s(16),(true->[])),arc(s(21)*s(16),1,s(22)*s(15),(true->[])),arc(s(21)*s(16),2,s(17)*s(19),(true->[])),arc(s(22)*s(15),0,s(22)*s(16),(true->[])),arc(s(22)*s(15),1,s(22)*s(15),(true->[])),arc(s(22)*s(15),2,s(22)*s(17),(true->[])),arc(s(18)*s(18),0,s(22)*s(16),(true->[])),arc(s(18)*s(18),1,s(22)*s(15),(true->[])),arc(s(18)*s(18),2,s(8)*s(20),(true->[])),arc(s(20)*s(17),0,s(19)*s(18),(true->[])),arc(s(20)*s(17),1,s(22)*s(15),(true->[])),arc(s(20)*s(17),2,s(22)*s(17),(true->[])),arc(s(16)*s(19),0,s(7)*s(21),(true->[])),arc(s(16)*s(19),1,s(22)*s(15),(true->[])),arc(s(16)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(14),0,s(22)*s(16),(true->[])),arc(s(22)*s(14),1,s(22)*s(15),(true->[])),arc(s(22)*s(14),2,s(22)*s(13),(true->[])),arc(s(22)*s(13),0,s(22)*s(14),(true->[])),arc(s(22)*s(13),1,s(22)*s(15),(true->[])),arc(s(22)*s(13),2,s(22)*s(17),(true->[])),arc(s(2)*s(21),0,s(5)*s(23),(true->[])),arc(s(2)*s(21),1,s(6)*s(22),(true->[])),arc(s(2)*s(21),2,s(8)*s(20),(true->[])),arc(s(4)*s(24),0,s(10)*s(25),(true->[])),arc(s(4)*s(24),1,s(13)*s(22),(true->[])),arc(s(4)*s(24),2,s(11)*s(24),(true->[])),arc(s(6)*s(22),0,s(12)*s(23),(true->[])),arc(s(6)*s(22),1,s(13)*s(22),(true->[])),arc(s(6)*s(22),2,s(11)*s(24),(true->[])),arc(s(7)*s(21),0,s(12)*s(23),(true->[])),arc(s(7)*s(21),1,s(13)*s(22),(true->[])),arc(s(7)*s(21),2,s(15)*s(20),(true->[])),arc(s(17)*s(19),0,s(14)*s(21),(true->[])),arc(s(17)*s(19),1,s(22)*s(15),(true->[])),arc(s(17)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(16),0,s(22)*s(16),(true->[])),arc(s(22)*s(16),1,s(22)*s(15),(true->[])),arc(s(22)*s(16),2,s(22)*s(19),(true->[])),arc(s(22)*s(17),0,s(22)*s(18),(true->[])),arc(s(22)*s(17),1,s(22)*s(15),(true->[])),arc(s(22)*s(17),2,s(22)*s(17),(true->[])),arc(s(8)*s(20),0,s(14)*s(21),(true->[])),arc(s(8)*s(20),1,s(13)*s(22),(true->[])),arc(s(8)*s(20),2,s(11)*s(24),(true->[])),arc(s(19)*s(18),0,s(22)*s(16),(true->[])),arc(s(19)*s(18),1,s(22)*s(15),(true->[])),arc(s(19)*s(18),2,s(15)*s(20),(true->[])),arc(s(5)*s(23),0,s(12)*s(23),(true->[])),arc(s(5)*s(23),1,s(13)*s(22),(true->[])),arc(s(5)*s(23),2,s(9)*s(26),(true->[])),arc(s(10)*s(25),0,s(21)*s(23),(true->[])),arc(s(10)*s(25),1,s(22)*s(22),(true->[])),arc(s(10)*s(25),2,s(3)*s(27),(true->[])),arc(s(11)*s(24),0,s(18)*s(25),(true->[])),arc(s(11)*s(24),1,s(22)*s(22),(true->[])),arc(s(11)*s(24),2,s(20)*s(24),(true->[])),arc(s(13)*s(22),0,s(21)*s(23),(true->[])),arc(s(13)*s(22),1,s(22)*s(22),(true->[])),arc(s(13)*s(22),2,s(20)*s(24),(true->[])),arc(s(12)*s(23),0,s(21)*s(23),(true->[])),arc(s(12)*s(23),1,s(22)*s(22),(true->[])),arc(s(12)*s(23),2,s(16)*s(26),(true->[])),arc(s(15)*s(20),0,s(22)*s(21),(true->[])),arc(s(15)*s(20),1,s(22)*s(22),(true->[])),arc(s(15)*s(20),2,s(20)*s(24),(true->[])),arc(s(14)*s(21),0,s(21)*s(23),(true->[])),arc(s(14)*s(21),1,s(22)*s(22),(true->[])),arc(s(14)*s(21),2,s(22)*s(20),(true->[])),arc(s(22)*s(19),0,s(22)*s(21),(true->[])),arc(s(22)*s(19),1,s(22)*s(15),(true->[])),arc(s(22)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(18),0,s(22)*s(16),(true->[])),arc(s(22)*s(18),1,s(22)*s(15),(true->[])),arc(s(22)*s(18),2,s(22)*s(20),(true->[])),arc(s(9)*s(26),0,s(2)*s(27),(true->[])),arc(s(9)*s(26),1,s(22)*s(22),(true->[])),arc(s(9)*s(26),2,s(20)*s(24),(true->[])),arc(s(3)*s(27),0,s(7)*s(27),(true->[])),arc(s(3)*s(27),1,s(6)*s(27),(true->[])),arc(s(3)*s(27),2,s(4)*s(27),(true->[])),arc(s(21)*s(23),0,s(22)*s(23),(true->[])),arc(s(21)*s(23),1,s(22)*s(22),(true->[])),arc(s(21)*s(23),2,s(17)*s(26),(true->[])),arc(s(22)*s(22),0,s(22)*s(23),(true->[])),arc(s(22)*s(22),1,s(22)*s(22),(true->[])),arc(s(22)*s(22),2,s(22)*s(24),(true->[])),arc(s(18)*s(25),0,s(22)*s(23),(true->[])),arc(s(18)*s(25),1,s(22)*s(22),(true->[])),arc(s(18)*s(25),2,s(8)*s(27),(true->[])),arc(s(20)*s(24),0,s(19)*s(25),(true->[])),arc(s(20)*s(24),1,s(22)*s(22),(true->[])),arc(s(20)*s(24),2,s(22)*s(24),(true->[])),arc(s(16)*s(26),0,s(7)*s(27),(true->[])),arc(s(16)*s(26),1,s(22)*s(22),(true->[])),arc(s(16)*s(26),2,s(22)*s(24),(true->[])),arc(s(22)*s(21),0,s(22)*s(23),(true->[])),arc(s(22)*s(21),1,s(22)*s(22),(true->[])),arc(s(22)*s(21),2,s(22)*s(20),(true->[])),arc(s(22)*s(20),0,s(22)*s(21),(true->[])),arc(s(22)*s(20),1,s(22)*s(22),(true->[])),arc(s(22)*s(20),2,s(22)*s(24),(true->[])),arc(s(2)*s(27),0,s(5)*s(27),(true->[])),arc(s(2)*s(27),1,s(6)*s(27),(true->[])),arc(s(2)*s(27),2,s(8)*s(27),(true->[])),arc(s(4)*s(27),0,s(10)*s(27),(true->[])),arc(s(4)*s(27),1,s(13)*s(27),(true->[])),arc(s(4)*s(27),2,s(11)*s(27),(true->[])),arc(s(6)*s(27),0,s(12)*s(27),(true->[])),arc(s(6)*s(27),1,s(13)*s(27),(true->[])),arc(s(6)*s(27),2,s(11)*s(27),(true->[])),arc(s(7)*s(27),0,s(12)*s(27),(true->[])),arc(s(7)*s(27),1,s(13)*s(27),(true->[])),arc(s(7)*s(27),2,s(15)*s(27),(true->[])),arc(s(17)*s(26),0,s(14)*s(27),(true->[])),arc(s(17)*s(26),1,s(22)*s(22),(true->[])),arc(s(17)*s(26),2,s(22)*s(24),(true->[])),arc(s(22)*s(23),0,s(22)*s(23),(true->[])),arc(s(22)*s(23),1,s(22)*s(22),(true->[])),arc(s(22)*s(23),2,s(22)*s(26),(true->[])),arc(s(22)*s(24),0,s(22)*s(25),(true->[])),arc(s(22)*s(24),1,s(22)*s(22),(true->[])),arc(s(22)*s(24),2,s(22)*s(24),(true->[])),arc(s(8)*s(27),0,s(14)*s(27),(true->[])),arc(s(8)*s(27),1,s(13)*s(27),(true->[])),arc(s(8)*s(27),2,s(11)*s(27),(true->[])),arc(s(19)*s(25),0,s(22)*s(23),(true->[])),arc(s(19)*s(25),1,s(22)*s(22),(true->[])),arc(s(19)*s(25),2,s(15)*s(27),(true->[])),arc(s(5)*s(27),0,s(12)*s(27),(true->[])),arc(s(5)*s(27),1,s(13)*s(27),(true->[])),arc(s(5)*s(27),2,s(9)*s(27),(true->[])),arc(s(10)*s(27),0,s(21)*s(27),(true->[])),arc(s(10)*s(27),1,s(22)*s(27),(true->[])),arc(s(10)*s(27),2,s(3)*s(27),(true->[])),arc(s(11)*s(27),0,s(18)*s(27),(true->[])),arc(s(11)*s(27),1,s(22)*s(27),(true->[])),arc(s(11)*s(27),2,s(20)*s(27),(true->[])),arc(s(13)*s(27),0,s(21)*s(27),(true->[])),arc(s(13)*s(27),1,s(22)*s(27),(true->[])),arc(s(13)*s(27),2,s(20)*s(27),(true->[])),arc(s(12)*s(27),0,s(21)*s(27),(true->[])),arc(s(12)*s(27),1,s(22)*s(27),(true->[])),arc(s(12)*s(27),2,s(16)*s(27),(true->[])),arc(s(15)*s(27),0,s(22)*s(27),(true->[])),arc(s(15)*s(27),1,s(22)*s(27),(true->[])),arc(s(15)*s(27),2,s(20)*s(27),(true->[])),arc(s(14)*s(27),0,s(21)*s(27),(true->[])),arc(s(14)*s(27),1,s(22)*s(27),(true->[])),arc(s(14)*s(27),2,s(22)*s(27),(true->[])),arc(s(22)*s(26),0,s(22)*s(27),(true->[])),arc(s(22)*s(26),1,s(22)*s(22),(true->[])),arc(s(22)*s(26),2,s(22)*s(24),(true->[])),arc(s(22)*s(25),0,s(22)*s(23),(true->[])),arc(s(22)*s(25),1,s(22)*s(22),(true->[])),arc(s(22)*s(25),2,s(22)*s(27),(true->[])),arc(s(9)*s(27),0,s(2)*s(27),(true->[])),arc(s(9)*s(27),1,s(22)*s(27),(true->[])),arc(s(9)*s(27),2,s(20)*s(27),(true->[])),arc(s(21)*s(27),0,s(22)*s(27),(true->[])),arc(s(21)*s(27),1,s(22)*s(27),(true->[])),arc(s(21)*s(27),2,s(17)*s(27),(true->[])),arc(s(22)*s(27),0,s(22)*s(27),(true->[])),arc(s(22)*s(27),1,s(22)*s(27),(true->[])),arc(s(22)*s(27),2,s(22)*s(27),(true->[])),arc(s(18)*s(27),0,s(22)*s(27),(true->[])),arc(s(18)*s(27),1,s(22)*s(27),(true->[])),arc(s(18)*s(27),2,s(8)*s(27),(true->[])),arc(s(20)*s(27),0,s(19)*s(27),(true->[])),arc(s(20)*s(27),1,s(22)*s(27),(true->[])),arc(s(20)*s(27),2,s(22)*s(27),(true->[])),arc(s(16)*s(27),0,s(7)*s(27),(true->[])),arc(s(16)*s(27),1,s(22)*s(27),(true->[])),arc(s(16)*s(27),2,s(22)*s(27),(true->[])),arc(s(17)*s(27),0,s(14)*s(27),(true->[])),arc(s(17)*s(27),1,s(22)*s(27),(true->[])),arc(s(17)*s(27),2,s(22)*s(27),(true->[])),arc(s(19)*s(27),0,s(22)*s(27),(true->[])),arc(s(19)*s(27),1,s(22)*s(27),(true->[])),arc(s(19)*s(27),2,s(15)*s(27),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(16)*s(34)),sink(s(17)*s(34)),sink(s(18)*s(34)),sink(s(19)*s(34)),sink(s(20)*s(34)),sink(s(21)*s(34)),sink(s(22)*s(34))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(10)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(10)*s(4),0,s(21)*s(2),(true->[])),arc(s(10)*s(4),1,s(22)*s(1),(true->[])),arc(s(10)*s(4),2,s(3)*s(6),(true->[])),arc(s(11)*s(3),0,s(18)*s(4),(true->[])),arc(s(11)*s(3),1,s(22)*s(1),(true->[])),arc(s(11)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(1),0,s(21)*s(2),(true->[])),arc(s(13)*s(1),1,s(22)*s(1),(true->[])),arc(s(13)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(22)*s(1),(true->[])),arc(s(9)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(2),0,s(21)*s(2),(true->[])),arc(s(12)*s(2),1,s(22)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(21)*s(2),0,s(22)*s(2),(true->[])),arc(s(21)*s(2),1,s(22)*s(1),(true->[])),arc(s(21)*s(2),2,s(17)*s(5),(true->[])),arc(s(22)*s(1),0,s(22)*s(2),(true->[])),arc(s(22)*s(1),1,s(22)*s(1),(true->[])),arc(s(22)*s(1),2,s(22)*s(3),(true->[])),arc(s(18)*s(4),0,s(22)*s(2),(true->[])),arc(s(18)*s(4),1,s(22)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(3),0,s(19)*s(4),(true->[])),arc(s(20)*s(3),1,s(22)*s(1),(true->[])),arc(s(20)*s(3),2,s(22)*s(3),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(22)*s(1),(true->[])),arc(s(16)*s(5),2,s(22)*s(3),(true->[])),arc(s(4)*s(10),0,s(10)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(11)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(11)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(17)*s(5),0,s(14)*s(7),(true->[])),arc(s(17)*s(5),1,s(22)*s(1),(true->[])),arc(s(17)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(2),0,s(22)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(1),(true->[])),arc(s(22)*s(2),2,s(22)*s(5),(true->[])),arc(s(22)*s(3),0,s(22)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(1),(true->[])),arc(s(22)*s(3),2,s(22)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(11)*s(10),(true->[])),arc(s(19)*s(4),0,s(22)*s(2),(true->[])),arc(s(19)*s(4),1,s(22)*s(1),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(10)*s(11),0,s(21)*s(9),(true->[])),arc(s(10)*s(11),1,s(22)*s(8),(true->[])),arc(s(10)*s(11),2,s(3)*s(13),(true->[])),arc(s(11)*s(10),0,s(18)*s(11),(true->[])),arc(s(11)*s(10),1,s(22)*s(8),(true->[])),arc(s(11)*s(10),2,s(20)*s(10),(true->[])),arc(s(13)*s(8),0,s(21)*s(9),(true->[])),arc(s(13)*s(8),1,s(22)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(10),(true->[])),arc(s(12)*s(9),0,s(21)*s(9),(true->[])),arc(s(12)*s(9),1,s(22)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(15)*s(6),0,s(22)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(8),(true->[])),arc(s(15)*s(6),2,s(20)*s(10),(true->[])),arc(s(14)*s(7),0,s(21)*s(9),(true->[])),arc(s(14)*s(7),1,s(22)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(22)*s(5),0,s(22)*s(7),(true->[])),arc(s(22)*s(5),1,s(22)*s(1),(true->[])),arc(s(22)*s(5),2,s(22)*s(3),(true->[])),arc(s(22)*s(4),0,s(22)*s(2),(true->[])),arc(s(22)*s(4),1,s(22)*s(1),(true->[])),arc(s(22)*s(4),2,s(22)*s(6),(true->[])),arc(s(9)*s(12),0,s(2)*s(14),(true->[])),arc(s(9)*s(12),1,s(22)*s(8),(true->[])),arc(s(9)*s(12),2,s(20)*s(10),(true->[])),arc(s(3)*s(13),0,s(7)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(15),(true->[])),arc(s(3)*s(13),2,s(4)*s(17),(true->[])),arc(s(21)*s(9),0,s(22)*s(9),(true->[])),arc(s(21)*s(9),1,s(22)*s(8),(true->[])),arc(s(21)*s(9),2,s(17)*s(12),(true->[])),arc(s(22)*s(8),0,s(22)*s(9),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(22)*s(10),(true->[])),arc(s(18)*s(11),0,s(22)*s(9),(true->[])),arc(s(18)*s(11),1,s(22)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(20)*s(10),0,s(19)*s(11),(true->[])),arc(s(20)*s(10),1,s(22)*s(8),(true->[])),arc(s(20)*s(10),2,s(22)*s(10),(true->[])),arc(s(16)*s(12),0,s(7)*s(14),(true->[])),arc(s(16)*s(12),1,s(22)*s(8),(true->[])),arc(s(16)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(7),0,s(22)*s(9),(true->[])),arc(s(22)*s(7),1,s(22)*s(8),(true->[])),arc(s(22)*s(7),2,s(22)*s(6),(true->[])),arc(s(22)*s(6),0,s(22)*s(7),(true->[])),arc(s(22)*s(6),1,s(22)*s(8),(true->[])),arc(s(22)*s(6),2,s(22)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(16),(true->[])),arc(s(2)*s(14),1,s(6)*s(15),(true->[])),arc(s(2)*s(14),2,s(8)*s(13),(true->[])),arc(s(4)*s(17),0,s(10)*s(18),(true->[])),arc(s(4)*s(17),1,s(13)*s(15),(true->[])),arc(s(4)*s(17),2,s(11)*s(17),(true->[])),arc(s(6)*s(15),0,s(12)*s(16),(true->[])),arc(s(6)*s(15),1,s(13)*s(15),(true->[])),arc(s(6)*s(15),2,s(11)*s(17),(true->[])),arc(s(7)*s(14),0,s(12)*s(16),(true->[])),arc(s(7)*s(14),1,s(13)*s(15),(true->[])),arc(s(7)*s(14),2,s(15)*s(13),(true->[])),arc(s(17)*s(12),0,s(14)*s(14),(true->[])),arc(s(17)*s(12),1,s(22)*s(8),(true->[])),arc(s(17)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(9),0,s(22)*s(9),(true->[])),arc(s(22)*s(9),1,s(22)*s(8),(true->[])),arc(s(22)*s(9),2,s(22)*s(12),(true->[])),arc(s(22)*s(10),0,s(22)*s(11),(true->[])),arc(s(22)*s(10),1,s(22)*s(8),(true->[])),arc(s(22)*s(10),2,s(22)*s(10),(true->[])),arc(s(8)*s(13),0,s(14)*s(14),(true->[])),arc(s(8)*s(13),1,s(13)*s(15),(true->[])),arc(s(8)*s(13),2,s(11)*s(17),(true->[])),arc(s(19)*s(11),0,s(22)*s(9),(true->[])),arc(s(19)*s(11),1,s(22)*s(8),(true->[])),arc(s(19)*s(11),2,s(15)*s(13),(true->[])),arc(s(5)*s(16),0,s(12)*s(16),(true->[])),arc(s(5)*s(16),1,s(13)*s(15),(true->[])),arc(s(5)*s(16),2,s(9)*s(19),(true->[])),arc(s(10)*s(18),0,s(21)*s(16),(true->[])),arc(s(10)*s(18),1,s(22)*s(15),(true->[])),arc(s(10)*s(18),2,s(3)*s(20),(true->[])),arc(s(11)*s(17),0,s(18)*s(18),(true->[])),arc(s(11)*s(17),1,s(22)*s(15),(true->[])),arc(s(11)*s(17),2,s(20)*s(17),(true->[])),arc(s(13)*s(15),0,s(21)*s(16),(true->[])),arc(s(13)*s(15),1,s(22)*s(15),(true->[])),arc(s(13)*s(15),2,s(20)*s(17),(true->[])),arc(s(12)*s(16),0,s(21)*s(16),(true->[])),arc(s(12)*s(16),1,s(22)*s(15),(true->[])),arc(s(12)*s(16),2,s(16)*s(19),(true->[])),arc(s(15)*s(13),0,s(22)*s(14),(true->[])),arc(s(15)*s(13),1,s(22)*s(15),(true->[])),arc(s(15)*s(13),2,s(20)*s(17),(true->[])),arc(s(14)*s(14),0,s(21)*s(16),(true->[])),arc(s(14)*s(14),1,s(22)*s(15),(true->[])),arc(s(14)*s(14),2,s(22)*s(13),(true->[])),arc(s(22)*s(12),0,s(22)*s(14),(true->[])),arc(s(22)*s(12),1,s(22)*s(8),(true->[])),arc(s(22)*s(12),2,s(22)*s(10),(true->[])),arc(s(22)*s(11),0,s(22)*s(9),(true->[])),arc(s(22)*s(11),1,s(22)*s(8),(true->[])),arc(s(22)*s(11),2,s(22)*s(13),(true->[])),arc(s(9)*s(19),0,s(2)*s(21),(true->[])),arc(s(9)*s(19),1,s(22)*s(15),(true->[])),arc(s(9)*s(19),2,s(20)*s(17),(true->[])),arc(s(3)*s(20),0,s(7)*s(21),(true->[])),arc(s(3)*s(20),1,s(6)*s(22),(true->[])),arc(s(3)*s(20),2,s(4)*s(24),(true->[])),arc(s(21)*s(16),0,s(22)*s(16),(true->[])),arc(s(21)*s(16),1,s(22)*s(15),(true->[])),arc(s(21)*s(16),2,s(17)*s(19),(true->[])),arc(s(22)*s(15),0,s(22)*s(16),(true->[])),arc(s(22)*s(15),1,s(22)*s(15),(true->[])),arc(s(22)*s(15),2,s(22)*s(17),(true->[])),arc(s(18)*s(18),0,s(22)*s(16),(true->[])),arc(s(18)*s(18),1,s(22)*s(15),(true->[])),arc(s(18)*s(18),2,s(8)*s(20),(true->[])),arc(s(20)*s(17),0,s(19)*s(18),(true->[])),arc(s(20)*s(17),1,s(22)*s(15),(true->[])),arc(s(20)*s(17),2,s(22)*s(17),(true->[])),arc(s(16)*s(19),0,s(7)*s(21),(true->[])),arc(s(16)*s(19),1,s(22)*s(15),(true->[])),arc(s(16)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(14),0,s(22)*s(16),(true->[])),arc(s(22)*s(14),1,s(22)*s(15),(true->[])),arc(s(22)*s(14),2,s(22)*s(13),(true->[])),arc(s(22)*s(13),0,s(22)*s(14),(true->[])),arc(s(22)*s(13),1,s(22)*s(15),(true->[])),arc(s(22)*s(13),2,s(22)*s(17),(true->[])),arc(s(2)*s(21),0,s(5)*s(23),(true->[])),arc(s(2)*s(21),1,s(6)*s(22),(true->[])),arc(s(2)*s(21),2,s(8)*s(20),(true->[])),arc(s(4)*s(24),0,s(10)*s(25),(true->[])),arc(s(4)*s(24),1,s(13)*s(22),(true->[])),arc(s(4)*s(24),2,s(11)*s(24),(true->[])),arc(s(6)*s(22),0,s(12)*s(23),(true->[])),arc(s(6)*s(22),1,s(13)*s(22),(true->[])),arc(s(6)*s(22),2,s(11)*s(24),(true->[])),arc(s(7)*s(21),0,s(12)*s(23),(true->[])),arc(s(7)*s(21),1,s(13)*s(22),(true->[])),arc(s(7)*s(21),2,s(15)*s(20),(true->[])),arc(s(17)*s(19),0,s(14)*s(21),(true->[])),arc(s(17)*s(19),1,s(22)*s(15),(true->[])),arc(s(17)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(16),0,s(22)*s(16),(true->[])),arc(s(22)*s(16),1,s(22)*s(15),(true->[])),arc(s(22)*s(16),2,s(22)*s(19),(true->[])),arc(s(22)*s(17),0,s(22)*s(18),(true->[])),arc(s(22)*s(17),1,s(22)*s(15),(true->[])),arc(s(22)*s(17),2,s(22)*s(17),(true->[])),arc(s(8)*s(20),0,s(14)*s(21),(true->[])),arc(s(8)*s(20),1,s(13)*s(22),(true->[])),arc(s(8)*s(20),2,s(11)*s(24),(true->[])),arc(s(19)*s(18),0,s(22)*s(16),(true->[])),arc(s(19)*s(18),1,s(22)*s(15),(true->[])),arc(s(19)*s(18),2,s(15)*s(20),(true->[])),arc(s(5)*s(23),0,s(12)*s(23),(true->[])),arc(s(5)*s(23),1,s(13)*s(22),(true->[])),arc(s(5)*s(23),2,s(9)*s(26),(true->[])),arc(s(10)*s(25),0,s(21)*s(23),(true->[])),arc(s(10)*s(25),1,s(22)*s(22),(true->[])),arc(s(10)*s(25),2,s(3)*s(27),(true->[])),arc(s(11)*s(24),0,s(18)*s(25),(true->[])),arc(s(11)*s(24),1,s(22)*s(22),(true->[])),arc(s(11)*s(24),2,s(20)*s(24),(true->[])),arc(s(13)*s(22),0,s(21)*s(23),(true->[])),arc(s(13)*s(22),1,s(22)*s(22),(true->[])),arc(s(13)*s(22),2,s(20)*s(24),(true->[])),arc(s(12)*s(23),0,s(21)*s(23),(true->[])),arc(s(12)*s(23),1,s(22)*s(22),(true->[])),arc(s(12)*s(23),2,s(16)*s(26),(true->[])),arc(s(15)*s(20),0,s(22)*s(21),(true->[])),arc(s(15)*s(20),1,s(22)*s(22),(true->[])),arc(s(15)*s(20),2,s(20)*s(24),(true->[])),arc(s(14)*s(21),0,s(21)*s(23),(true->[])),arc(s(14)*s(21),1,s(22)*s(22),(true->[])),arc(s(14)*s(21),2,s(22)*s(20),(true->[])),arc(s(22)*s(19),0,s(22)*s(21),(true->[])),arc(s(22)*s(19),1,s(22)*s(15),(true->[])),arc(s(22)*s(19),2,s(22)*s(17),(true->[])),arc(s(22)*s(18),0,s(22)*s(16),(true->[])),arc(s(22)*s(18),1,s(22)*s(15),(true->[])),arc(s(22)*s(18),2,s(22)*s(20),(true->[])),arc(s(9)*s(26),0,s(2)*s(28),(true->[])),arc(s(9)*s(26),1,s(22)*s(22),(true->[])),arc(s(9)*s(26),2,s(20)*s(24),(true->[])),arc(s(3)*s(27),0,s(7)*s(28),(true->[])),arc(s(3)*s(27),1,s(6)*s(29),(true->[])),arc(s(3)*s(27),2,s(4)*s(31),(true->[])),arc(s(21)*s(23),0,s(22)*s(23),(true->[])),arc(s(21)*s(23),1,s(22)*s(22),(true->[])),arc(s(21)*s(23),2,s(17)*s(26),(true->[])),arc(s(22)*s(22),0,s(22)*s(23),(true->[])),arc(s(22)*s(22),1,s(22)*s(22),(true->[])),arc(s(22)*s(22),2,s(22)*s(24),(true->[])),arc(s(18)*s(25),0,s(22)*s(23),(true->[])),arc(s(18)*s(25),1,s(22)*s(22),(true->[])),arc(s(18)*s(25),2,s(8)*s(27),(true->[])),arc(s(20)*s(24),0,s(19)*s(25),(true->[])),arc(s(20)*s(24),1,s(22)*s(22),(true->[])),arc(s(20)*s(24),2,s(22)*s(24),(true->[])),arc(s(16)*s(26),0,s(7)*s(28),(true->[])),arc(s(16)*s(26),1,s(22)*s(22),(true->[])),arc(s(16)*s(26),2,s(22)*s(24),(true->[])),arc(s(22)*s(21),0,s(22)*s(23),(true->[])),arc(s(22)*s(21),1,s(22)*s(22),(true->[])),arc(s(22)*s(21),2,s(22)*s(20),(true->[])),arc(s(22)*s(20),0,s(22)*s(21),(true->[])),arc(s(22)*s(20),1,s(22)*s(22),(true->[])),arc(s(22)*s(20),2,s(22)*s(24),(true->[])),arc(s(2)*s(28),0,s(5)*s(30),(true->[])),arc(s(2)*s(28),1,s(6)*s(29),(true->[])),arc(s(2)*s(28),2,s(8)*s(27),(true->[])),arc(s(4)*s(31),0,s(10)*s(32),(true->[])),arc(s(4)*s(31),1,s(13)*s(29),(true->[])),arc(s(4)*s(31),2,s(11)*s(31),(true->[])),arc(s(6)*s(29),0,s(12)*s(30),(true->[])),arc(s(6)*s(29),1,s(13)*s(29),(true->[])),arc(s(6)*s(29),2,s(11)*s(31),(true->[])),arc(s(7)*s(28),0,s(12)*s(30),(true->[])),arc(s(7)*s(28),1,s(13)*s(29),(true->[])),arc(s(7)*s(28),2,s(15)*s(27),(true->[])),arc(s(17)*s(26),0,s(14)*s(28),(true->[])),arc(s(17)*s(26),1,s(22)*s(22),(true->[])),arc(s(17)*s(26),2,s(22)*s(24),(true->[])),arc(s(22)*s(23),0,s(22)*s(23),(true->[])),arc(s(22)*s(23),1,s(22)*s(22),(true->[])),arc(s(22)*s(23),2,s(22)*s(26),(true->[])),arc(s(22)*s(24),0,s(22)*s(25),(true->[])),arc(s(22)*s(24),1,s(22)*s(22),(true->[])),arc(s(22)*s(24),2,s(22)*s(24),(true->[])),arc(s(8)*s(27),0,s(14)*s(28),(true->[])),arc(s(8)*s(27),1,s(13)*s(29),(true->[])),arc(s(8)*s(27),2,s(11)*s(31),(true->[])),arc(s(19)*s(25),0,s(22)*s(23),(true->[])),arc(s(19)*s(25),1,s(22)*s(22),(true->[])),arc(s(19)*s(25),2,s(15)*s(27),(true->[])),arc(s(5)*s(30),0,s(12)*s(30),(true->[])),arc(s(5)*s(30),1,s(13)*s(29),(true->[])),arc(s(5)*s(30),2,s(9)*s(33),(true->[])),arc(s(10)*s(32),0,s(21)*s(30),(true->[])),arc(s(10)*s(32),1,s(22)*s(29),(true->[])),arc(s(10)*s(32),2,s(3)*s(34),(true->[])),arc(s(11)*s(31),0,s(18)*s(32),(true->[])),arc(s(11)*s(31),1,s(22)*s(29),(true->[])),arc(s(11)*s(31),2,s(20)*s(31),(true->[])),arc(s(13)*s(29),0,s(21)*s(30),(true->[])),arc(s(13)*s(29),1,s(22)*s(29),(true->[])),arc(s(13)*s(29),2,s(20)*s(31),(true->[])),arc(s(12)*s(30),0,s(21)*s(30),(true->[])),arc(s(12)*s(30),1,s(22)*s(29),(true->[])),arc(s(12)*s(30),2,s(16)*s(33),(true->[])),arc(s(15)*s(27),0,s(22)*s(28),(true->[])),arc(s(15)*s(27),1,s(22)*s(29),(true->[])),arc(s(15)*s(27),2,s(20)*s(31),(true->[])),arc(s(14)*s(28),0,s(21)*s(30),(true->[])),arc(s(14)*s(28),1,s(22)*s(29),(true->[])),arc(s(14)*s(28),2,s(22)*s(27),(true->[])),arc(s(22)*s(26),0,s(22)*s(28),(true->[])),arc(s(22)*s(26),1,s(22)*s(22),(true->[])),arc(s(22)*s(26),2,s(22)*s(24),(true->[])),arc(s(22)*s(25),0,s(22)*s(23),(true->[])),arc(s(22)*s(25),1,s(22)*s(22),(true->[])),arc(s(22)*s(25),2,s(22)*s(27),(true->[])),arc(s(9)*s(33),0,s(2)*s(34),(true->[])),arc(s(9)*s(33),1,s(22)*s(29),(true->[])),arc(s(9)*s(33),2,s(20)*s(31),(true->[])),arc(s(3)*s(34),0,s(7)*s(34),(true->[])),arc(s(3)*s(34),1,s(6)*s(34),(true->[])),arc(s(3)*s(34),2,s(4)*s(34),(true->[])),arc(s(21)*s(30),0,s(22)*s(30),(true->[])),arc(s(21)*s(30),1,s(22)*s(29),(true->[])),arc(s(21)*s(30),2,s(17)*s(33),(true->[])),arc(s(22)*s(29),0,s(22)*s(30),(true->[])),arc(s(22)*s(29),1,s(22)*s(29),(true->[])),arc(s(22)*s(29),2,s(22)*s(31),(true->[])),arc(s(18)*s(32),0,s(22)*s(30),(true->[])),arc(s(18)*s(32),1,s(22)*s(29),(true->[])),arc(s(18)*s(32),2,s(8)*s(34),(true->[])),arc(s(20)*s(31),0,s(19)*s(32),(true->[])),arc(s(20)*s(31),1,s(22)*s(29),(true->[])),arc(s(20)*s(31),2,s(22)*s(31),(true->[])),arc(s(16)*s(33),0,s(7)*s(34),(true->[])),arc(s(16)*s(33),1,s(22)*s(29),(true->[])),arc(s(16)*s(33),2,s(22)*s(31),(true->[])),arc(s(22)*s(28),0,s(22)*s(30),(true->[])),arc(s(22)*s(28),1,s(22)*s(29),(true->[])),arc(s(22)*s(28),2,s(22)*s(27),(true->[])),arc(s(22)*s(27),0,s(22)*s(28),(true->[])),arc(s(22)*s(27),1,s(22)*s(29),(true->[])),arc(s(22)*s(27),2,s(22)*s(31),(true->[])),arc(s(2)*s(34),0,s(5)*s(34),(true->[])),arc(s(2)*s(34),1,s(6)*s(34),(true->[])),arc(s(2)*s(34),2,s(8)*s(34),(true->[])),arc(s(4)*s(34),0,s(10)*s(34),(true->[])),arc(s(4)*s(34),1,s(13)*s(34),(true->[])),arc(s(4)*s(34),2,s(11)*s(34),(true->[])),arc(s(6)*s(34),0,s(12)*s(34),(true->[])),arc(s(6)*s(34),1,s(13)*s(34),(true->[])),arc(s(6)*s(34),2,s(11)*s(34),(true->[])),arc(s(7)*s(34),0,s(12)*s(34),(true->[])),arc(s(7)*s(34),1,s(13)*s(34),(true->[])),arc(s(7)*s(34),2,s(15)*s(34),(true->[])),arc(s(17)*s(33),0,s(14)*s(34),(true->[])),arc(s(17)*s(33),1,s(22)*s(29),(true->[])),arc(s(17)*s(33),2,s(22)*s(31),(true->[])),arc(s(22)*s(30),0,s(22)*s(30),(true->[])),arc(s(22)*s(30),1,s(22)*s(29),(true->[])),arc(s(22)*s(30),2,s(22)*s(33),(true->[])),arc(s(22)*s(31),0,s(22)*s(32),(true->[])),arc(s(22)*s(31),1,s(22)*s(29),(true->[])),arc(s(22)*s(31),2,s(22)*s(31),(true->[])),arc(s(8)*s(34),0,s(14)*s(34),(true->[])),arc(s(8)*s(34),1,s(13)*s(34),(true->[])),arc(s(8)*s(34),2,s(11)*s(34),(true->[])),arc(s(19)*s(32),0,s(22)*s(30),(true->[])),arc(s(19)*s(32),1,s(22)*s(29),(true->[])),arc(s(19)*s(32),2,s(15)*s(34),(true->[])),arc(s(5)*s(34),0,s(12)*s(34),(true->[])),arc(s(5)*s(34),1,s(13)*s(34),(true->[])),arc(s(5)*s(34),2,s(9)*s(34),(true->[])),arc(s(10)*s(34),0,s(21)*s(34),(true->[])),arc(s(10)*s(34),1,s(22)*s(34),(true->[])),arc(s(10)*s(34),2,s(3)*s(34),(true->[])),arc(s(11)*s(34),0,s(18)*s(34),(true->[])),arc(s(11)*s(34),1,s(22)*s(34),(true->[])),arc(s(11)*s(34),2,s(20)*s(34),(true->[])),arc(s(13)*s(34),0,s(21)*s(34),(true->[])),arc(s(13)*s(34),1,s(22)*s(34),(true->[])),arc(s(13)*s(34),2,s(20)*s(34),(true->[])),arc(s(12)*s(34),0,s(21)*s(34),(true->[])),arc(s(12)*s(34),1,s(22)*s(34),(true->[])),arc(s(12)*s(34),2,s(16)*s(34),(true->[])),arc(s(15)*s(34),0,s(22)*s(34),(true->[])),arc(s(15)*s(34),1,s(22)*s(34),(true->[])),arc(s(15)*s(34),2,s(20)*s(34),(true->[])),arc(s(14)*s(34),0,s(21)*s(34),(true->[])),arc(s(14)*s(34),1,s(22)*s(34),(true->[])),arc(s(14)*s(34),2,s(22)*s(34),(true->[])),arc(s(22)*s(33),0,s(22)*s(34),(true->[])),arc(s(22)*s(33),1,s(22)*s(29),(true->[])),arc(s(22)*s(33),2,s(22)*s(31),(true->[])),arc(s(22)*s(32),0,s(22)*s(30),(true->[])),arc(s(22)*s(32),1,s(22)*s(29),(true->[])),arc(s(22)*s(32),2,s(22)*s(34),(true->[])),arc(s(9)*s(34),0,s(2)*s(34),(true->[])),arc(s(9)*s(34),1,s(22)*s(34),(true->[])),arc(s(9)*s(34),2,s(20)*s(34),(true->[])),arc(s(21)*s(34),0,s(22)*s(34),(true->[])),arc(s(21)*s(34),1,s(22)*s(34),(true->[])),arc(s(21)*s(34),2,s(17)*s(34),(true->[])),arc(s(22)*s(34),0,s(22)*s(34),(true->[])),arc(s(22)*s(34),1,s(22)*s(34),(true->[])),arc(s(22)*s(34),2,s(22)*s(34),(true->[])),arc(s(18)*s(34),0,s(22)*s(34),(true->[])),arc(s(18)*s(34),1,s(22)*s(34),(true->[])),arc(s(18)*s(34),2,s(8)*s(34),(true->[])),arc(s(20)*s(34),0,s(19)*s(34),(true->[])),arc(s(20)*s(34),1,s(22)*s(34),(true->[])),arc(s(20)*s(34),2,s(22)*s(34),(true->[])),arc(s(16)*s(34),0,s(7)*s(34),(true->[])),arc(s(16)*s(34),1,s(22)*s(34),(true->[])),arc(s(16)*s(34),2,s(22)*s(34),(true->[])),arc(s(17)*s(34),0,s(14)*s(34),(true->[])),arc(s(17)*s(34),1,s(22)*s(34),(true->[])),arc(s(17)*s(34),2,s(22)*s(34),(true->[])),arc(s(19)*s(34),0,s(22)*s(34),(true->[])),arc(s(19)*s(34),1,s(22)*s(34),(true->[])),arc(s(19)*s(34),2,s(15)*s(34),(true->[]))],[],[],[])).
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ctr_specialisation(nb_zigzag, nb_zigzag_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(37)*s(6)),sink(s(38)*s(6)),sink(s(39)*s(6)),sink(s(40)*s(6)),sink(s(41)*s(6)),sink(s(42)*s(6)),sink(s(43)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(6),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(6)*s(6),(true->[])),arc(s(2)*s(6),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(6),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(31)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(32)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(6),0,s(11)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(12)*s(6),(true->[])),arc(s(6)*s(6),1,s(13)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(6),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(32)*s(3),(true->[])),arc(s(5)*s(6),0,s(12)*s(6),(true->[])),arc(s(5)*s(6),1,s(13)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(31)*s(4),0,s(42)*s(2),(true->[])),arc(s(31)*s(4),1,s(43)*s(1),(true->[])),arc(s(31)*s(4),2,s(22)*s(6),(true->[])),arc(s(32)*s(3),0,s(39)*s(4),(true->[])),arc(s(32)*s(3),1,s(43)*s(1),(true->[])),arc(s(32)*s(3),2,s(41)*s(3),(true->[])),arc(s(34)*s(1),0,s(42)*s(2),(true->[])),arc(s(34)*s(1),1,s(43)*s(1),(true->[])),arc(s(34)*s(1),2,s(41)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(33)*s(2),0,s(42)*s(2),(true->[])),arc(s(33)*s(2),1,s(43)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(6),0,s(18)*s(6),(true->[])),arc(s(10)*s(6),1,s(20)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(6),0,s(19)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(6),(true->[])),arc(s(30)*s(5),1,s(43)*s(1),(true->[])),arc(s(30)*s(5),2,s(41)*s(3),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(3)*s(6),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(16)*s(6),(true->[])),arc(s(9)*s(6),0,s(2)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(17)*s(6),(true->[])),arc(s(22)*s(6),0,s(28)*s(6),(true->[])),arc(s(22)*s(6),1,s(27)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(42)*s(2),0,s(43)*s(2),(true->[])),arc(s(42)*s(2),1,s(43)*s(1),(true->[])),arc(s(42)*s(2),2,s(38)*s(5),(true->[])),arc(s(43)*s(1),0,s(43)*s(2),(true->[])),arc(s(43)*s(1),1,s(43)*s(1),(true->[])),arc(s(43)*s(1),2,s(43)*s(3),(true->[])),arc(s(39)*s(4),0,s(43)*s(2),(true->[])),arc(s(39)*s(4),1,s(43)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(3),0,s(40)*s(4),(true->[])),arc(s(41)*s(3),1,s(43)*s(1),(true->[])),arc(s(41)*s(3),2,s(43)*s(3),(true->[])),arc(s(17)*s(6),0,s(25)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(24)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(24)*s(6),(true->[])),arc(s(21)*s(6),0,s(26)*s(6),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(6),(true->[])),arc(s(37)*s(5),1,s(43)*s(1),(true->[])),arc(s(37)*s(5),2,s(43)*s(3),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(6),(true->[])),arc(s(16)*s(6),0,s(7)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(24)*s(6),(true->[])),arc(s(24)*s(6),0,s(31)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(32)*s(6),(true->[])),arc(s(27)*s(6),0,s(33)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(32)*s(6),(true->[])),arc(s(28)*s(6),0,s(33)*s(6),(true->[])),arc(s(28)*s(6),1,s(34)*s(6),(true->[])),arc(s(28)*s(6),2,s(36)*s(6),(true->[])),arc(s(38)*s(5),0,s(35)*s(6),(true->[])),arc(s(38)*s(5),1,s(43)*s(1),(true->[])),arc(s(38)*s(5),2,s(43)*s(3),(true->[])),arc(s(43)*s(2),0,s(43)*s(2),(true->[])),arc(s(43)*s(2),1,s(43)*s(1),(true->[])),arc(s(43)*s(2),2,s(43)*s(5),(true->[])),arc(s(43)*s(3),0,s(43)*s(4),(true->[])),arc(s(43)*s(3),1,s(43)*s(1),(true->[])),arc(s(43)*s(3),2,s(43)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(6),(true->[])),arc(s(29)*s(6),1,s(34)*s(6),(true->[])),arc(s(29)*s(6),2,s(32)*s(6),(true->[])),arc(s(40)*s(4),0,s(43)*s(2),(true->[])),arc(s(40)*s(4),1,s(43)*s(1),(true->[])),arc(s(40)*s(4),2,s(36)*s(6),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(34)*s(6),(true->[])),arc(s(25)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(6),(true->[])),arc(s(26)*s(6),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(14)*s(6),(true->[])),arc(s(23)*s(6),1,s(34)*s(6),(true->[])),arc(s(23)*s(6),2,s(32)*s(6),(true->[])),arc(s(31)*s(6),0,s(42)*s(6),(true->[])),arc(s(31)*s(6),1,s(43)*s(6),(true->[])),arc(s(31)*s(6),2,s(22)*s(6),(true->[])),arc(s(32)*s(6),0,s(39)*s(6),(true->[])),arc(s(32)*s(6),1,s(43)*s(6),(true->[])),arc(s(32)*s(6),2,s(41)*s(6),(true->[])),arc(s(34)*s(6),0,s(42)*s(6),(true->[])),arc(s(34)*s(6),1,s(43)*s(6),(true->[])),arc(s(34)*s(6),2,s(41)*s(6),(true->[])),arc(s(33)*s(6),0,s(42)*s(6),(true->[])),arc(s(33)*s(6),1,s(43)*s(6),(true->[])),arc(s(33)*s(6),2,s(37)*s(6),(true->[])),arc(s(36)*s(6),0,s(43)*s(6),(true->[])),arc(s(36)*s(6),1,s(43)*s(6),(true->[])),arc(s(36)*s(6),2,s(41)*s(6),(true->[])),arc(s(35)*s(6),0,s(42)*s(6),(true->[])),arc(s(35)*s(6),1,s(43)*s(6),(true->[])),arc(s(35)*s(6),2,s(43)*s(6),(true->[])),arc(s(43)*s(5),0,s(43)*s(6),(true->[])),arc(s(43)*s(5),1,s(43)*s(1),(true->[])),arc(s(43)*s(5),2,s(43)*s(3),(true->[])),arc(s(43)*s(4),0,s(43)*s(2),(true->[])),arc(s(43)*s(4),1,s(43)*s(1),(true->[])),arc(s(43)*s(4),2,s(43)*s(6),(true->[])),arc(s(30)*s(6),0,s(21)*s(6),(true->[])),arc(s(30)*s(6),1,s(43)*s(6),(true->[])),arc(s(30)*s(6),2,s(41)*s(6),(true->[])),arc(s(42)*s(6),0,s(43)*s(6),(true->[])),arc(s(42)*s(6),1,s(43)*s(6),(true->[])),arc(s(42)*s(6),2,s(38)*s(6),(true->[])),arc(s(43)*s(6),0,s(43)*s(6),(true->[])),arc(s(43)*s(6),1,s(43)*s(6),(true->[])),arc(s(43)*s(6),2,s(43)*s(6),(true->[])),arc(s(39)*s(6),0,s(43)*s(6),(true->[])),arc(s(39)*s(6),1,s(43)*s(6),(true->[])),arc(s(39)*s(6),2,s(29)*s(6),(true->[])),arc(s(41)*s(6),0,s(40)*s(6),(true->[])),arc(s(41)*s(6),1,s(43)*s(6),(true->[])),arc(s(41)*s(6),2,s(43)*s(6),(true->[])),arc(s(37)*s(6),0,s(28)*s(6),(true->[])),arc(s(37)*s(6),1,s(43)*s(6),(true->[])),arc(s(37)*s(6),2,s(43)*s(6),(true->[])),arc(s(38)*s(6),0,s(35)*s(6),(true->[])),arc(s(38)*s(6),1,s(43)*s(6),(true->[])),arc(s(38)*s(6),2,s(43)*s(6),(true->[])),arc(s(40)*s(6),0,s(43)*s(6),(true->[])),arc(s(40)*s(6),1,s(43)*s(6),(true->[])),arc(s(40)*s(6),2,s(36)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(37)*s(13)),sink(s(38)*s(13)),sink(s(39)*s(13)),sink(s(40)*s(13)),sink(s(41)*s(13)),sink(s(42)*s(13)),sink(s(43)*s(13))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(31)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(32)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(32)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(4),0,s(42)*s(2),(true->[])),arc(s(31)*s(4),1,s(43)*s(1),(true->[])),arc(s(31)*s(4),2,s(22)*s(6),(true->[])),arc(s(32)*s(3),0,s(39)*s(4),(true->[])),arc(s(32)*s(3),1,s(43)*s(1),(true->[])),arc(s(32)*s(3),2,s(41)*s(3),(true->[])),arc(s(34)*s(1),0,s(42)*s(2),(true->[])),arc(s(34)*s(1),1,s(43)*s(1),(true->[])),arc(s(34)*s(1),2,s(41)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(42)*s(2),(true->[])),arc(s(33)*s(2),1,s(43)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(43)*s(1),(true->[])),arc(s(30)*s(5),2,s(41)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(13),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(42)*s(2),0,s(43)*s(2),(true->[])),arc(s(42)*s(2),1,s(43)*s(1),(true->[])),arc(s(42)*s(2),2,s(38)*s(5),(true->[])),arc(s(43)*s(1),0,s(43)*s(2),(true->[])),arc(s(43)*s(1),1,s(43)*s(1),(true->[])),arc(s(43)*s(1),2,s(43)*s(3),(true->[])),arc(s(39)*s(4),0,s(43)*s(2),(true->[])),arc(s(39)*s(4),1,s(43)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(3),0,s(40)*s(4),(true->[])),arc(s(41)*s(3),1,s(43)*s(1),(true->[])),arc(s(41)*s(3),2,s(43)*s(3),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(43)*s(1),(true->[])),arc(s(37)*s(5),2,s(43)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(16)*s(12),0,s(7)*s(13),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(6)*s(13),(true->[])),arc(s(2)*s(13),2,s(8)*s(13),(true->[])),arc(s(24)*s(10),0,s(31)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(32)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(32)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(38)*s(5),0,s(35)*s(7),(true->[])),arc(s(38)*s(5),1,s(43)*s(1),(true->[])),arc(s(38)*s(5),2,s(43)*s(3),(true->[])),arc(s(43)*s(2),0,s(43)*s(2),(true->[])),arc(s(43)*s(2),1,s(43)*s(1),(true->[])),arc(s(43)*s(2),2,s(43)*s(5),(true->[])),arc(s(43)*s(3),0,s(43)*s(4),(true->[])),arc(s(43)*s(3),1,s(43)*s(1),(true->[])),arc(s(43)*s(3),2,s(43)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(32)*s(10),(true->[])),arc(s(40)*s(4),0,s(43)*s(2),(true->[])),arc(s(40)*s(4),1,s(43)*s(1),(true->[])),arc(s(40)*s(4),2,s(36)*s(6),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(13),(true->[])),arc(s(8)*s(13),1,s(13)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(23)*s(12),0,s(14)*s(13),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(32)*s(10),(true->[])),arc(s(4)*s(13),0,s(11)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(13),(true->[])),arc(s(4)*s(13),2,s(10)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(13)*s(13),(true->[])),arc(s(6)*s(13),2,s(10)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(13)*s(13),(true->[])),arc(s(7)*s(13),2,s(15)*s(13),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(13)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(31)*s(11),0,s(42)*s(9),(true->[])),arc(s(31)*s(11),1,s(43)*s(8),(true->[])),arc(s(31)*s(11),2,s(22)*s(13),(true->[])),arc(s(32)*s(10),0,s(39)*s(11),(true->[])),arc(s(32)*s(10),1,s(43)*s(8),(true->[])),arc(s(32)*s(10),2,s(41)*s(10),(true->[])),arc(s(34)*s(8),0,s(42)*s(9),(true->[])),arc(s(34)*s(8),1,s(43)*s(8),(true->[])),arc(s(34)*s(8),2,s(41)*s(10),(true->[])),arc(s(33)*s(9),0,s(42)*s(9),(true->[])),arc(s(33)*s(9),1,s(43)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(36)*s(6),0,s(43)*s(7),(true->[])),arc(s(36)*s(6),1,s(43)*s(8),(true->[])),arc(s(36)*s(6),2,s(41)*s(10),(true->[])),arc(s(35)*s(7),0,s(42)*s(9),(true->[])),arc(s(35)*s(7),1,s(43)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(43)*s(5),0,s(43)*s(7),(true->[])),arc(s(43)*s(5),1,s(43)*s(1),(true->[])),arc(s(43)*s(5),2,s(43)*s(3),(true->[])),arc(s(43)*s(4),0,s(43)*s(2),(true->[])),arc(s(43)*s(4),1,s(43)*s(1),(true->[])),arc(s(43)*s(4),2,s(43)*s(6),(true->[])),arc(s(15)*s(13),0,s(21)*s(13),(true->[])),arc(s(15)*s(13),1,s(20)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(30)*s(12),0,s(21)*s(13),(true->[])),arc(s(30)*s(12),1,s(43)*s(8),(true->[])),arc(s(30)*s(12),2,s(41)*s(10),(true->[])),arc(s(10)*s(13),0,s(18)*s(13),(true->[])),arc(s(10)*s(13),1,s(20)*s(13),(true->[])),arc(s(10)*s(13),2,s(17)*s(13),(true->[])),arc(s(13)*s(13),0,s(19)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(13),(true->[])),arc(s(13)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(19)*s(13),(true->[])),arc(s(14)*s(13),1,s(20)*s(13),(true->[])),arc(s(14)*s(13),2,s(22)*s(13),(true->[])),arc(s(11)*s(13),0,s(19)*s(13),(true->[])),arc(s(11)*s(13),1,s(20)*s(13),(true->[])),arc(s(11)*s(13),2,s(3)*s(13),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(13),(true->[])),arc(s(12)*s(13),2,s(16)*s(13),(true->[])),arc(s(9)*s(13),0,s(2)*s(13),(true->[])),arc(s(9)*s(13),1,s(20)*s(13),(true->[])),arc(s(9)*s(13),2,s(17)*s(13),(true->[])),arc(s(22)*s(13),0,s(28)*s(13),(true->[])),arc(s(22)*s(13),1,s(27)*s(13),(true->[])),arc(s(22)*s(13),2,s(24)*s(13),(true->[])),arc(s(42)*s(9),0,s(43)*s(9),(true->[])),arc(s(42)*s(9),1,s(43)*s(8),(true->[])),arc(s(42)*s(9),2,s(38)*s(12),(true->[])),arc(s(43)*s(8),0,s(43)*s(9),(true->[])),arc(s(43)*s(8),1,s(43)*s(8),(true->[])),arc(s(43)*s(8),2,s(43)*s(10),(true->[])),arc(s(39)*s(11),0,s(43)*s(9),(true->[])),arc(s(39)*s(11),1,s(43)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(41)*s(10),0,s(40)*s(11),(true->[])),arc(s(41)*s(10),1,s(43)*s(8),(true->[])),arc(s(41)*s(10),2,s(43)*s(10),(true->[])),arc(s(37)*s(12),0,s(28)*s(13),(true->[])),arc(s(37)*s(12),1,s(43)*s(8),(true->[])),arc(s(37)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(7),0,s(43)*s(9),(true->[])),arc(s(43)*s(7),1,s(43)*s(8),(true->[])),arc(s(43)*s(7),2,s(43)*s(6),(true->[])),arc(s(43)*s(6),0,s(43)*s(7),(true->[])),arc(s(43)*s(6),1,s(43)*s(8),(true->[])),arc(s(43)*s(6),2,s(43)*s(10),(true->[])),arc(s(17)*s(13),0,s(25)*s(13),(true->[])),arc(s(17)*s(13),1,s(27)*s(13),(true->[])),arc(s(17)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(13),0,s(26)*s(13),(true->[])),arc(s(20)*s(13),1,s(27)*s(13),(true->[])),arc(s(20)*s(13),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(26)*s(13),(true->[])),arc(s(21)*s(13),1,s(27)*s(13),(true->[])),arc(s(21)*s(13),2,s(29)*s(13),(true->[])),arc(s(18)*s(13),0,s(26)*s(13),(true->[])),arc(s(18)*s(13),1,s(27)*s(13),(true->[])),arc(s(18)*s(13),2,s(8)*s(13),(true->[])),arc(s(19)*s(13),0,s(26)*s(13),(true->[])),arc(s(19)*s(13),1,s(27)*s(13),(true->[])),arc(s(19)*s(13),2,s(23)*s(13),(true->[])),arc(s(16)*s(13),0,s(7)*s(13),(true->[])),arc(s(16)*s(13),1,s(27)*s(13),(true->[])),arc(s(16)*s(13),2,s(24)*s(13),(true->[])),arc(s(24)*s(13),0,s(31)*s(13),(true->[])),arc(s(24)*s(13),1,s(34)*s(13),(true->[])),arc(s(24)*s(13),2,s(32)*s(13),(true->[])),arc(s(27)*s(13),0,s(33)*s(13),(true->[])),arc(s(27)*s(13),1,s(34)*s(13),(true->[])),arc(s(27)*s(13),2,s(32)*s(13),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(34)*s(13),(true->[])),arc(s(28)*s(13),2,s(36)*s(13),(true->[])),arc(s(38)*s(12),0,s(35)*s(13),(true->[])),arc(s(38)*s(12),1,s(43)*s(8),(true->[])),arc(s(38)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(9),0,s(43)*s(9),(true->[])),arc(s(43)*s(9),1,s(43)*s(8),(true->[])),arc(s(43)*s(9),2,s(43)*s(12),(true->[])),arc(s(43)*s(10),0,s(43)*s(11),(true->[])),arc(s(43)*s(10),1,s(43)*s(8),(true->[])),arc(s(43)*s(10),2,s(43)*s(10),(true->[])),arc(s(29)*s(13),0,s(35)*s(13),(true->[])),arc(s(29)*s(13),1,s(34)*s(13),(true->[])),arc(s(29)*s(13),2,s(32)*s(13),(true->[])),arc(s(40)*s(11),0,s(43)*s(9),(true->[])),arc(s(40)*s(11),1,s(43)*s(8),(true->[])),arc(s(40)*s(11),2,s(36)*s(13),(true->[])),arc(s(25)*s(13),0,s(33)*s(13),(true->[])),arc(s(25)*s(13),1,s(34)*s(13),(true->[])),arc(s(25)*s(13),2,s(15)*s(13),(true->[])),arc(s(26)*s(13),0,s(33)*s(13),(true->[])),arc(s(26)*s(13),1,s(34)*s(13),(true->[])),arc(s(26)*s(13),2,s(30)*s(13),(true->[])),arc(s(23)*s(13),0,s(14)*s(13),(true->[])),arc(s(23)*s(13),1,s(34)*s(13),(true->[])),arc(s(23)*s(13),2,s(32)*s(13),(true->[])),arc(s(31)*s(13),0,s(42)*s(13),(true->[])),arc(s(31)*s(13),1,s(43)*s(13),(true->[])),arc(s(31)*s(13),2,s(22)*s(13),(true->[])),arc(s(32)*s(13),0,s(39)*s(13),(true->[])),arc(s(32)*s(13),1,s(43)*s(13),(true->[])),arc(s(32)*s(13),2,s(41)*s(13),(true->[])),arc(s(34)*s(13),0,s(42)*s(13),(true->[])),arc(s(34)*s(13),1,s(43)*s(13),(true->[])),arc(s(34)*s(13),2,s(41)*s(13),(true->[])),arc(s(33)*s(13),0,s(42)*s(13),(true->[])),arc(s(33)*s(13),1,s(43)*s(13),(true->[])),arc(s(33)*s(13),2,s(37)*s(13),(true->[])),arc(s(36)*s(13),0,s(43)*s(13),(true->[])),arc(s(36)*s(13),1,s(43)*s(13),(true->[])),arc(s(36)*s(13),2,s(41)*s(13),(true->[])),arc(s(35)*s(13),0,s(42)*s(13),(true->[])),arc(s(35)*s(13),1,s(43)*s(13),(true->[])),arc(s(35)*s(13),2,s(43)*s(13),(true->[])),arc(s(43)*s(12),0,s(43)*s(13),(true->[])),arc(s(43)*s(12),1,s(43)*s(8),(true->[])),arc(s(43)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(11),0,s(43)*s(9),(true->[])),arc(s(43)*s(11),1,s(43)*s(8),(true->[])),arc(s(43)*s(11),2,s(43)*s(13),(true->[])),arc(s(30)*s(13),0,s(21)*s(13),(true->[])),arc(s(30)*s(13),1,s(43)*s(13),(true->[])),arc(s(30)*s(13),2,s(41)*s(13),(true->[])),arc(s(42)*s(13),0,s(43)*s(13),(true->[])),arc(s(42)*s(13),1,s(43)*s(13),(true->[])),arc(s(42)*s(13),2,s(38)*s(13),(true->[])),arc(s(43)*s(13),0,s(43)*s(13),(true->[])),arc(s(43)*s(13),1,s(43)*s(13),(true->[])),arc(s(43)*s(13),2,s(43)*s(13),(true->[])),arc(s(39)*s(13),0,s(43)*s(13),(true->[])),arc(s(39)*s(13),1,s(43)*s(13),(true->[])),arc(s(39)*s(13),2,s(29)*s(13),(true->[])),arc(s(41)*s(13),0,s(40)*s(13),(true->[])),arc(s(41)*s(13),1,s(43)*s(13),(true->[])),arc(s(41)*s(13),2,s(43)*s(13),(true->[])),arc(s(37)*s(13),0,s(28)*s(13),(true->[])),arc(s(37)*s(13),1,s(43)*s(13),(true->[])),arc(s(37)*s(13),2,s(43)*s(13),(true->[])),arc(s(38)*s(13),0,s(35)*s(13),(true->[])),arc(s(38)*s(13),1,s(43)*s(13),(true->[])),arc(s(38)*s(13),2,s(43)*s(13),(true->[])),arc(s(40)*s(13),0,s(43)*s(13),(true->[])),arc(s(40)*s(13),1,s(43)*s(13),(true->[])),arc(s(40)*s(13),2,s(36)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(37)*s(20)),sink(s(38)*s(20)),sink(s(39)*s(20)),sink(s(40)*s(20)),sink(s(41)*s(20)),sink(s(42)*s(20)),sink(s(43)*s(20))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(31)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(32)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(32)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(4),0,s(42)*s(2),(true->[])),arc(s(31)*s(4),1,s(43)*s(1),(true->[])),arc(s(31)*s(4),2,s(22)*s(6),(true->[])),arc(s(32)*s(3),0,s(39)*s(4),(true->[])),arc(s(32)*s(3),1,s(43)*s(1),(true->[])),arc(s(32)*s(3),2,s(41)*s(3),(true->[])),arc(s(34)*s(1),0,s(42)*s(2),(true->[])),arc(s(34)*s(1),1,s(43)*s(1),(true->[])),arc(s(34)*s(1),2,s(41)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(42)*s(2),(true->[])),arc(s(33)*s(2),1,s(43)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(43)*s(1),(true->[])),arc(s(30)*s(5),2,s(41)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(14),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(42)*s(2),0,s(43)*s(2),(true->[])),arc(s(42)*s(2),1,s(43)*s(1),(true->[])),arc(s(42)*s(2),2,s(38)*s(5),(true->[])),arc(s(43)*s(1),0,s(43)*s(2),(true->[])),arc(s(43)*s(1),1,s(43)*s(1),(true->[])),arc(s(43)*s(1),2,s(43)*s(3),(true->[])),arc(s(39)*s(4),0,s(43)*s(2),(true->[])),arc(s(39)*s(4),1,s(43)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(3),0,s(40)*s(4),(true->[])),arc(s(41)*s(3),1,s(43)*s(1),(true->[])),arc(s(41)*s(3),2,s(43)*s(3),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(43)*s(1),(true->[])),arc(s(37)*s(5),2,s(43)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(15),(true->[])),arc(s(3)*s(13),2,s(4)*s(17),(true->[])),arc(s(16)*s(12),0,s(7)*s(14),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(16),(true->[])),arc(s(2)*s(14),1,s(6)*s(15),(true->[])),arc(s(2)*s(14),2,s(8)*s(13),(true->[])),arc(s(24)*s(10),0,s(31)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(32)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(32)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(38)*s(5),0,s(35)*s(7),(true->[])),arc(s(38)*s(5),1,s(43)*s(1),(true->[])),arc(s(38)*s(5),2,s(43)*s(3),(true->[])),arc(s(43)*s(2),0,s(43)*s(2),(true->[])),arc(s(43)*s(2),1,s(43)*s(1),(true->[])),arc(s(43)*s(2),2,s(43)*s(5),(true->[])),arc(s(43)*s(3),0,s(43)*s(4),(true->[])),arc(s(43)*s(3),1,s(43)*s(1),(true->[])),arc(s(43)*s(3),2,s(43)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(32)*s(10),(true->[])),arc(s(40)*s(4),0,s(43)*s(2),(true->[])),arc(s(40)*s(4),1,s(43)*s(1),(true->[])),arc(s(40)*s(4),2,s(36)*s(6),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(14),(true->[])),arc(s(8)*s(13),1,s(13)*s(15),(true->[])),arc(s(8)*s(13),2,s(10)*s(17),(true->[])),arc(s(23)*s(12),0,s(14)*s(14),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(32)*s(10),(true->[])),arc(s(4)*s(17),0,s(11)*s(18),(true->[])),arc(s(4)*s(17),1,s(13)*s(15),(true->[])),arc(s(4)*s(17),2,s(10)*s(17),(true->[])),arc(s(6)*s(15),0,s(12)*s(16),(true->[])),arc(s(6)*s(15),1,s(13)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(17),(true->[])),arc(s(7)*s(14),0,s(12)*s(16),(true->[])),arc(s(7)*s(14),1,s(13)*s(15),(true->[])),arc(s(7)*s(14),2,s(15)*s(13),(true->[])),arc(s(5)*s(16),0,s(12)*s(16),(true->[])),arc(s(5)*s(16),1,s(13)*s(15),(true->[])),arc(s(5)*s(16),2,s(9)*s(19),(true->[])),arc(s(31)*s(11),0,s(42)*s(9),(true->[])),arc(s(31)*s(11),1,s(43)*s(8),(true->[])),arc(s(31)*s(11),2,s(22)*s(13),(true->[])),arc(s(32)*s(10),0,s(39)*s(11),(true->[])),arc(s(32)*s(10),1,s(43)*s(8),(true->[])),arc(s(32)*s(10),2,s(41)*s(10),(true->[])),arc(s(34)*s(8),0,s(42)*s(9),(true->[])),arc(s(34)*s(8),1,s(43)*s(8),(true->[])),arc(s(34)*s(8),2,s(41)*s(10),(true->[])),arc(s(33)*s(9),0,s(42)*s(9),(true->[])),arc(s(33)*s(9),1,s(43)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(36)*s(6),0,s(43)*s(7),(true->[])),arc(s(36)*s(6),1,s(43)*s(8),(true->[])),arc(s(36)*s(6),2,s(41)*s(10),(true->[])),arc(s(35)*s(7),0,s(42)*s(9),(true->[])),arc(s(35)*s(7),1,s(43)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(43)*s(5),0,s(43)*s(7),(true->[])),arc(s(43)*s(5),1,s(43)*s(1),(true->[])),arc(s(43)*s(5),2,s(43)*s(3),(true->[])),arc(s(43)*s(4),0,s(43)*s(2),(true->[])),arc(s(43)*s(4),1,s(43)*s(1),(true->[])),arc(s(43)*s(4),2,s(43)*s(6),(true->[])),arc(s(15)*s(13),0,s(21)*s(14),(true->[])),arc(s(15)*s(13),1,s(20)*s(15),(true->[])),arc(s(15)*s(13),2,s(17)*s(17),(true->[])),arc(s(30)*s(12),0,s(21)*s(14),(true->[])),arc(s(30)*s(12),1,s(43)*s(8),(true->[])),arc(s(30)*s(12),2,s(41)*s(10),(true->[])),arc(s(10)*s(17),0,s(18)*s(18),(true->[])),arc(s(10)*s(17),1,s(20)*s(15),(true->[])),arc(s(10)*s(17),2,s(17)*s(17),(true->[])),arc(s(13)*s(15),0,s(19)*s(16),(true->[])),arc(s(13)*s(15),1,s(20)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(17),(true->[])),arc(s(14)*s(14),0,s(19)*s(16),(true->[])),arc(s(14)*s(14),1,s(20)*s(15),(true->[])),arc(s(14)*s(14),2,s(22)*s(13),(true->[])),arc(s(11)*s(18),0,s(19)*s(16),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(3)*s(20),(true->[])),arc(s(12)*s(16),0,s(19)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(15),(true->[])),arc(s(12)*s(16),2,s(16)*s(19),(true->[])),arc(s(9)*s(19),0,s(2)*s(20),(true->[])),arc(s(9)*s(19),1,s(20)*s(15),(true->[])),arc(s(9)*s(19),2,s(17)*s(17),(true->[])),arc(s(22)*s(13),0,s(28)*s(14),(true->[])),arc(s(22)*s(13),1,s(27)*s(15),(true->[])),arc(s(22)*s(13),2,s(24)*s(17),(true->[])),arc(s(42)*s(9),0,s(43)*s(9),(true->[])),arc(s(42)*s(9),1,s(43)*s(8),(true->[])),arc(s(42)*s(9),2,s(38)*s(12),(true->[])),arc(s(43)*s(8),0,s(43)*s(9),(true->[])),arc(s(43)*s(8),1,s(43)*s(8),(true->[])),arc(s(43)*s(8),2,s(43)*s(10),(true->[])),arc(s(39)*s(11),0,s(43)*s(9),(true->[])),arc(s(39)*s(11),1,s(43)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(41)*s(10),0,s(40)*s(11),(true->[])),arc(s(41)*s(10),1,s(43)*s(8),(true->[])),arc(s(41)*s(10),2,s(43)*s(10),(true->[])),arc(s(37)*s(12),0,s(28)*s(14),(true->[])),arc(s(37)*s(12),1,s(43)*s(8),(true->[])),arc(s(37)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(7),0,s(43)*s(9),(true->[])),arc(s(43)*s(7),1,s(43)*s(8),(true->[])),arc(s(43)*s(7),2,s(43)*s(6),(true->[])),arc(s(43)*s(6),0,s(43)*s(7),(true->[])),arc(s(43)*s(6),1,s(43)*s(8),(true->[])),arc(s(43)*s(6),2,s(43)*s(10),(true->[])),arc(s(17)*s(17),0,s(25)*s(18),(true->[])),arc(s(17)*s(17),1,s(27)*s(15),(true->[])),arc(s(17)*s(17),2,s(24)*s(17),(true->[])),arc(s(20)*s(15),0,s(26)*s(16),(true->[])),arc(s(20)*s(15),1,s(27)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(17),(true->[])),arc(s(21)*s(14),0,s(26)*s(16),(true->[])),arc(s(21)*s(14),1,s(27)*s(15),(true->[])),arc(s(21)*s(14),2,s(29)*s(13),(true->[])),arc(s(18)*s(18),0,s(26)*s(16),(true->[])),arc(s(18)*s(18),1,s(27)*s(15),(true->[])),arc(s(18)*s(18),2,s(8)*s(20),(true->[])),arc(s(19)*s(16),0,s(26)*s(16),(true->[])),arc(s(19)*s(16),1,s(27)*s(15),(true->[])),arc(s(19)*s(16),2,s(23)*s(19),(true->[])),arc(s(3)*s(20),0,s(7)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(4)*s(20),(true->[])),arc(s(16)*s(19),0,s(7)*s(20),(true->[])),arc(s(16)*s(19),1,s(27)*s(15),(true->[])),arc(s(16)*s(19),2,s(24)*s(17),(true->[])),arc(s(2)*s(20),0,s(5)*s(20),(true->[])),arc(s(2)*s(20),1,s(6)*s(20),(true->[])),arc(s(2)*s(20),2,s(8)*s(20),(true->[])),arc(s(24)*s(17),0,s(31)*s(18),(true->[])),arc(s(24)*s(17),1,s(34)*s(15),(true->[])),arc(s(24)*s(17),2,s(32)*s(17),(true->[])),arc(s(27)*s(15),0,s(33)*s(16),(true->[])),arc(s(27)*s(15),1,s(34)*s(15),(true->[])),arc(s(27)*s(15),2,s(32)*s(17),(true->[])),arc(s(28)*s(14),0,s(33)*s(16),(true->[])),arc(s(28)*s(14),1,s(34)*s(15),(true->[])),arc(s(28)*s(14),2,s(36)*s(13),(true->[])),arc(s(38)*s(12),0,s(35)*s(14),(true->[])),arc(s(38)*s(12),1,s(43)*s(8),(true->[])),arc(s(38)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(9),0,s(43)*s(9),(true->[])),arc(s(43)*s(9),1,s(43)*s(8),(true->[])),arc(s(43)*s(9),2,s(43)*s(12),(true->[])),arc(s(43)*s(10),0,s(43)*s(11),(true->[])),arc(s(43)*s(10),1,s(43)*s(8),(true->[])),arc(s(43)*s(10),2,s(43)*s(10),(true->[])),arc(s(29)*s(13),0,s(35)*s(14),(true->[])),arc(s(29)*s(13),1,s(34)*s(15),(true->[])),arc(s(29)*s(13),2,s(32)*s(17),(true->[])),arc(s(40)*s(11),0,s(43)*s(9),(true->[])),arc(s(40)*s(11),1,s(43)*s(8),(true->[])),arc(s(40)*s(11),2,s(36)*s(13),(true->[])),arc(s(25)*s(18),0,s(33)*s(16),(true->[])),arc(s(25)*s(18),1,s(34)*s(15),(true->[])),arc(s(25)*s(18),2,s(15)*s(20),(true->[])),arc(s(26)*s(16),0,s(33)*s(16),(true->[])),arc(s(26)*s(16),1,s(34)*s(15),(true->[])),arc(s(26)*s(16),2,s(30)*s(19),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(13)*s(20),(true->[])),arc(s(8)*s(20),2,s(10)*s(20),(true->[])),arc(s(23)*s(19),0,s(14)*s(20),(true->[])),arc(s(23)*s(19),1,s(34)*s(15),(true->[])),arc(s(23)*s(19),2,s(32)*s(17),(true->[])),arc(s(4)*s(20),0,s(11)*s(20),(true->[])),arc(s(4)*s(20),1,s(13)*s(20),(true->[])),arc(s(4)*s(20),2,s(10)*s(20),(true->[])),arc(s(6)*s(20),0,s(12)*s(20),(true->[])),arc(s(6)*s(20),1,s(13)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(7)*s(20),0,s(12)*s(20),(true->[])),arc(s(7)*s(20),1,s(13)*s(20),(true->[])),arc(s(7)*s(20),2,s(15)*s(20),(true->[])),arc(s(5)*s(20),0,s(12)*s(20),(true->[])),arc(s(5)*s(20),1,s(13)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(31)*s(18),0,s(42)*s(16),(true->[])),arc(s(31)*s(18),1,s(43)*s(15),(true->[])),arc(s(31)*s(18),2,s(22)*s(20),(true->[])),arc(s(32)*s(17),0,s(39)*s(18),(true->[])),arc(s(32)*s(17),1,s(43)*s(15),(true->[])),arc(s(32)*s(17),2,s(41)*s(17),(true->[])),arc(s(34)*s(15),0,s(42)*s(16),(true->[])),arc(s(34)*s(15),1,s(43)*s(15),(true->[])),arc(s(34)*s(15),2,s(41)*s(17),(true->[])),arc(s(33)*s(16),0,s(42)*s(16),(true->[])),arc(s(33)*s(16),1,s(43)*s(15),(true->[])),arc(s(33)*s(16),2,s(37)*s(19),(true->[])),arc(s(36)*s(13),0,s(43)*s(14),(true->[])),arc(s(36)*s(13),1,s(43)*s(15),(true->[])),arc(s(36)*s(13),2,s(41)*s(17),(true->[])),arc(s(35)*s(14),0,s(42)*s(16),(true->[])),arc(s(35)*s(14),1,s(43)*s(15),(true->[])),arc(s(35)*s(14),2,s(43)*s(13),(true->[])),arc(s(43)*s(12),0,s(43)*s(14),(true->[])),arc(s(43)*s(12),1,s(43)*s(8),(true->[])),arc(s(43)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(11),0,s(43)*s(9),(true->[])),arc(s(43)*s(11),1,s(43)*s(8),(true->[])),arc(s(43)*s(11),2,s(43)*s(13),(true->[])),arc(s(15)*s(20),0,s(21)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(17)*s(20),(true->[])),arc(s(30)*s(19),0,s(21)*s(20),(true->[])),arc(s(30)*s(19),1,s(43)*s(15),(true->[])),arc(s(30)*s(19),2,s(41)*s(17),(true->[])),arc(s(10)*s(20),0,s(18)*s(20),(true->[])),arc(s(10)*s(20),1,s(20)*s(20),(true->[])),arc(s(10)*s(20),2,s(17)*s(20),(true->[])),arc(s(13)*s(20),0,s(19)*s(20),(true->[])),arc(s(13)*s(20),1,s(20)*s(20),(true->[])),arc(s(13)*s(20),2,s(17)*s(20),(true->[])),arc(s(14)*s(20),0,s(19)*s(20),(true->[])),arc(s(14)*s(20),1,s(20)*s(20),(true->[])),arc(s(14)*s(20),2,s(22)*s(20),(true->[])),arc(s(11)*s(20),0,s(19)*s(20),(true->[])),arc(s(11)*s(20),1,s(20)*s(20),(true->[])),arc(s(11)*s(20),2,s(3)*s(20),(true->[])),arc(s(12)*s(20),0,s(19)*s(20),(true->[])),arc(s(12)*s(20),1,s(20)*s(20),(true->[])),arc(s(12)*s(20),2,s(16)*s(20),(true->[])),arc(s(9)*s(20),0,s(2)*s(20),(true->[])),arc(s(9)*s(20),1,s(20)*s(20),(true->[])),arc(s(9)*s(20),2,s(17)*s(20),(true->[])),arc(s(22)*s(20),0,s(28)*s(20),(true->[])),arc(s(22)*s(20),1,s(27)*s(20),(true->[])),arc(s(22)*s(20),2,s(24)*s(20),(true->[])),arc(s(42)*s(16),0,s(43)*s(16),(true->[])),arc(s(42)*s(16),1,s(43)*s(15),(true->[])),arc(s(42)*s(16),2,s(38)*s(19),(true->[])),arc(s(43)*s(15),0,s(43)*s(16),(true->[])),arc(s(43)*s(15),1,s(43)*s(15),(true->[])),arc(s(43)*s(15),2,s(43)*s(17),(true->[])),arc(s(39)*s(18),0,s(43)*s(16),(true->[])),arc(s(39)*s(18),1,s(43)*s(15),(true->[])),arc(s(39)*s(18),2,s(29)*s(20),(true->[])),arc(s(41)*s(17),0,s(40)*s(18),(true->[])),arc(s(41)*s(17),1,s(43)*s(15),(true->[])),arc(s(41)*s(17),2,s(43)*s(17),(true->[])),arc(s(37)*s(19),0,s(28)*s(20),(true->[])),arc(s(37)*s(19),1,s(43)*s(15),(true->[])),arc(s(37)*s(19),2,s(43)*s(17),(true->[])),arc(s(43)*s(14),0,s(43)*s(16),(true->[])),arc(s(43)*s(14),1,s(43)*s(15),(true->[])),arc(s(43)*s(14),2,s(43)*s(13),(true->[])),arc(s(43)*s(13),0,s(43)*s(14),(true->[])),arc(s(43)*s(13),1,s(43)*s(15),(true->[])),arc(s(43)*s(13),2,s(43)*s(17),(true->[])),arc(s(17)*s(20),0,s(25)*s(20),(true->[])),arc(s(17)*s(20),1,s(27)*s(20),(true->[])),arc(s(17)*s(20),2,s(24)*s(20),(true->[])),arc(s(20)*s(20),0,s(26)*s(20),(true->[])),arc(s(20)*s(20),1,s(27)*s(20),(true->[])),arc(s(20)*s(20),2,s(24)*s(20),(true->[])),arc(s(21)*s(20),0,s(26)*s(20),(true->[])),arc(s(21)*s(20),1,s(27)*s(20),(true->[])),arc(s(21)*s(20),2,s(29)*s(20),(true->[])),arc(s(18)*s(20),0,s(26)*s(20),(true->[])),arc(s(18)*s(20),1,s(27)*s(20),(true->[])),arc(s(18)*s(20),2,s(8)*s(20),(true->[])),arc(s(19)*s(20),0,s(26)*s(20),(true->[])),arc(s(19)*s(20),1,s(27)*s(20),(true->[])),arc(s(19)*s(20),2,s(23)*s(20),(true->[])),arc(s(16)*s(20),0,s(7)*s(20),(true->[])),arc(s(16)*s(20),1,s(27)*s(20),(true->[])),arc(s(16)*s(20),2,s(24)*s(20),(true->[])),arc(s(24)*s(20),0,s(31)*s(20),(true->[])),arc(s(24)*s(20),1,s(34)*s(20),(true->[])),arc(s(24)*s(20),2,s(32)*s(20),(true->[])),arc(s(27)*s(20),0,s(33)*s(20),(true->[])),arc(s(27)*s(20),1,s(34)*s(20),(true->[])),arc(s(27)*s(20),2,s(32)*s(20),(true->[])),arc(s(28)*s(20),0,s(33)*s(20),(true->[])),arc(s(28)*s(20),1,s(34)*s(20),(true->[])),arc(s(28)*s(20),2,s(36)*s(20),(true->[])),arc(s(38)*s(19),0,s(35)*s(20),(true->[])),arc(s(38)*s(19),1,s(43)*s(15),(true->[])),arc(s(38)*s(19),2,s(43)*s(17),(true->[])),arc(s(43)*s(16),0,s(43)*s(16),(true->[])),arc(s(43)*s(16),1,s(43)*s(15),(true->[])),arc(s(43)*s(16),2,s(43)*s(19),(true->[])),arc(s(43)*s(17),0,s(43)*s(18),(true->[])),arc(s(43)*s(17),1,s(43)*s(15),(true->[])),arc(s(43)*s(17),2,s(43)*s(17),(true->[])),arc(s(29)*s(20),0,s(35)*s(20),(true->[])),arc(s(29)*s(20),1,s(34)*s(20),(true->[])),arc(s(29)*s(20),2,s(32)*s(20),(true->[])),arc(s(40)*s(18),0,s(43)*s(16),(true->[])),arc(s(40)*s(18),1,s(43)*s(15),(true->[])),arc(s(40)*s(18),2,s(36)*s(20),(true->[])),arc(s(25)*s(20),0,s(33)*s(20),(true->[])),arc(s(25)*s(20),1,s(34)*s(20),(true->[])),arc(s(25)*s(20),2,s(15)*s(20),(true->[])),arc(s(26)*s(20),0,s(33)*s(20),(true->[])),arc(s(26)*s(20),1,s(34)*s(20),(true->[])),arc(s(26)*s(20),2,s(30)*s(20),(true->[])),arc(s(23)*s(20),0,s(14)*s(20),(true->[])),arc(s(23)*s(20),1,s(34)*s(20),(true->[])),arc(s(23)*s(20),2,s(32)*s(20),(true->[])),arc(s(31)*s(20),0,s(42)*s(20),(true->[])),arc(s(31)*s(20),1,s(43)*s(20),(true->[])),arc(s(31)*s(20),2,s(22)*s(20),(true->[])),arc(s(32)*s(20),0,s(39)*s(20),(true->[])),arc(s(32)*s(20),1,s(43)*s(20),(true->[])),arc(s(32)*s(20),2,s(41)*s(20),(true->[])),arc(s(34)*s(20),0,s(42)*s(20),(true->[])),arc(s(34)*s(20),1,s(43)*s(20),(true->[])),arc(s(34)*s(20),2,s(41)*s(20),(true->[])),arc(s(33)*s(20),0,s(42)*s(20),(true->[])),arc(s(33)*s(20),1,s(43)*s(20),(true->[])),arc(s(33)*s(20),2,s(37)*s(20),(true->[])),arc(s(36)*s(20),0,s(43)*s(20),(true->[])),arc(s(36)*s(20),1,s(43)*s(20),(true->[])),arc(s(36)*s(20),2,s(41)*s(20),(true->[])),arc(s(35)*s(20),0,s(42)*s(20),(true->[])),arc(s(35)*s(20),1,s(43)*s(20),(true->[])),arc(s(35)*s(20),2,s(43)*s(20),(true->[])),arc(s(43)*s(19),0,s(43)*s(20),(true->[])),arc(s(43)*s(19),1,s(43)*s(15),(true->[])),arc(s(43)*s(19),2,s(43)*s(17),(true->[])),arc(s(43)*s(18),0,s(43)*s(16),(true->[])),arc(s(43)*s(18),1,s(43)*s(15),(true->[])),arc(s(43)*s(18),2,s(43)*s(20),(true->[])),arc(s(30)*s(20),0,s(21)*s(20),(true->[])),arc(s(30)*s(20),1,s(43)*s(20),(true->[])),arc(s(30)*s(20),2,s(41)*s(20),(true->[])),arc(s(42)*s(20),0,s(43)*s(20),(true->[])),arc(s(42)*s(20),1,s(43)*s(20),(true->[])),arc(s(42)*s(20),2,s(38)*s(20),(true->[])),arc(s(43)*s(20),0,s(43)*s(20),(true->[])),arc(s(43)*s(20),1,s(43)*s(20),(true->[])),arc(s(43)*s(20),2,s(43)*s(20),(true->[])),arc(s(39)*s(20),0,s(43)*s(20),(true->[])),arc(s(39)*s(20),1,s(43)*s(20),(true->[])),arc(s(39)*s(20),2,s(29)*s(20),(true->[])),arc(s(41)*s(20),0,s(40)*s(20),(true->[])),arc(s(41)*s(20),1,s(43)*s(20),(true->[])),arc(s(41)*s(20),2,s(43)*s(20),(true->[])),arc(s(37)*s(20),0,s(28)*s(20),(true->[])),arc(s(37)*s(20),1,s(43)*s(20),(true->[])),arc(s(37)*s(20),2,s(43)*s(20),(true->[])),arc(s(38)*s(20),0,s(35)*s(20),(true->[])),arc(s(38)*s(20),1,s(43)*s(20),(true->[])),arc(s(38)*s(20),2,s(43)*s(20),(true->[])),arc(s(40)*s(20),0,s(43)*s(20),(true->[])),arc(s(40)*s(20),1,s(43)*s(20),(true->[])),arc(s(40)*s(20),2,s(36)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(37)*s(27)),sink(s(38)*s(27)),sink(s(39)*s(27)),sink(s(40)*s(27)),sink(s(41)*s(27)),sink(s(42)*s(27)),sink(s(43)*s(27))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(31)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(32)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(32)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(4),0,s(42)*s(2),(true->[])),arc(s(31)*s(4),1,s(43)*s(1),(true->[])),arc(s(31)*s(4),2,s(22)*s(6),(true->[])),arc(s(32)*s(3),0,s(39)*s(4),(true->[])),arc(s(32)*s(3),1,s(43)*s(1),(true->[])),arc(s(32)*s(3),2,s(41)*s(3),(true->[])),arc(s(34)*s(1),0,s(42)*s(2),(true->[])),arc(s(34)*s(1),1,s(43)*s(1),(true->[])),arc(s(34)*s(1),2,s(41)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(42)*s(2),(true->[])),arc(s(33)*s(2),1,s(43)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(43)*s(1),(true->[])),arc(s(30)*s(5),2,s(41)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(14),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(42)*s(2),0,s(43)*s(2),(true->[])),arc(s(42)*s(2),1,s(43)*s(1),(true->[])),arc(s(42)*s(2),2,s(38)*s(5),(true->[])),arc(s(43)*s(1),0,s(43)*s(2),(true->[])),arc(s(43)*s(1),1,s(43)*s(1),(true->[])),arc(s(43)*s(1),2,s(43)*s(3),(true->[])),arc(s(39)*s(4),0,s(43)*s(2),(true->[])),arc(s(39)*s(4),1,s(43)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(3),0,s(40)*s(4),(true->[])),arc(s(41)*s(3),1,s(43)*s(1),(true->[])),arc(s(41)*s(3),2,s(43)*s(3),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(43)*s(1),(true->[])),arc(s(37)*s(5),2,s(43)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(15),(true->[])),arc(s(3)*s(13),2,s(4)*s(17),(true->[])),arc(s(16)*s(12),0,s(7)*s(14),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(16),(true->[])),arc(s(2)*s(14),1,s(6)*s(15),(true->[])),arc(s(2)*s(14),2,s(8)*s(13),(true->[])),arc(s(24)*s(10),0,s(31)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(32)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(32)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(38)*s(5),0,s(35)*s(7),(true->[])),arc(s(38)*s(5),1,s(43)*s(1),(true->[])),arc(s(38)*s(5),2,s(43)*s(3),(true->[])),arc(s(43)*s(2),0,s(43)*s(2),(true->[])),arc(s(43)*s(2),1,s(43)*s(1),(true->[])),arc(s(43)*s(2),2,s(43)*s(5),(true->[])),arc(s(43)*s(3),0,s(43)*s(4),(true->[])),arc(s(43)*s(3),1,s(43)*s(1),(true->[])),arc(s(43)*s(3),2,s(43)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(32)*s(10),(true->[])),arc(s(40)*s(4),0,s(43)*s(2),(true->[])),arc(s(40)*s(4),1,s(43)*s(1),(true->[])),arc(s(40)*s(4),2,s(36)*s(6),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(14),(true->[])),arc(s(8)*s(13),1,s(13)*s(15),(true->[])),arc(s(8)*s(13),2,s(10)*s(17),(true->[])),arc(s(23)*s(12),0,s(14)*s(14),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(32)*s(10),(true->[])),arc(s(4)*s(17),0,s(11)*s(18),(true->[])),arc(s(4)*s(17),1,s(13)*s(15),(true->[])),arc(s(4)*s(17),2,s(10)*s(17),(true->[])),arc(s(6)*s(15),0,s(12)*s(16),(true->[])),arc(s(6)*s(15),1,s(13)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(17),(true->[])),arc(s(7)*s(14),0,s(12)*s(16),(true->[])),arc(s(7)*s(14),1,s(13)*s(15),(true->[])),arc(s(7)*s(14),2,s(15)*s(13),(true->[])),arc(s(5)*s(16),0,s(12)*s(16),(true->[])),arc(s(5)*s(16),1,s(13)*s(15),(true->[])),arc(s(5)*s(16),2,s(9)*s(19),(true->[])),arc(s(31)*s(11),0,s(42)*s(9),(true->[])),arc(s(31)*s(11),1,s(43)*s(8),(true->[])),arc(s(31)*s(11),2,s(22)*s(13),(true->[])),arc(s(32)*s(10),0,s(39)*s(11),(true->[])),arc(s(32)*s(10),1,s(43)*s(8),(true->[])),arc(s(32)*s(10),2,s(41)*s(10),(true->[])),arc(s(34)*s(8),0,s(42)*s(9),(true->[])),arc(s(34)*s(8),1,s(43)*s(8),(true->[])),arc(s(34)*s(8),2,s(41)*s(10),(true->[])),arc(s(33)*s(9),0,s(42)*s(9),(true->[])),arc(s(33)*s(9),1,s(43)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(36)*s(6),0,s(43)*s(7),(true->[])),arc(s(36)*s(6),1,s(43)*s(8),(true->[])),arc(s(36)*s(6),2,s(41)*s(10),(true->[])),arc(s(35)*s(7),0,s(42)*s(9),(true->[])),arc(s(35)*s(7),1,s(43)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(43)*s(5),0,s(43)*s(7),(true->[])),arc(s(43)*s(5),1,s(43)*s(1),(true->[])),arc(s(43)*s(5),2,s(43)*s(3),(true->[])),arc(s(43)*s(4),0,s(43)*s(2),(true->[])),arc(s(43)*s(4),1,s(43)*s(1),(true->[])),arc(s(43)*s(4),2,s(43)*s(6),(true->[])),arc(s(15)*s(13),0,s(21)*s(14),(true->[])),arc(s(15)*s(13),1,s(20)*s(15),(true->[])),arc(s(15)*s(13),2,s(17)*s(17),(true->[])),arc(s(30)*s(12),0,s(21)*s(14),(true->[])),arc(s(30)*s(12),1,s(43)*s(8),(true->[])),arc(s(30)*s(12),2,s(41)*s(10),(true->[])),arc(s(10)*s(17),0,s(18)*s(18),(true->[])),arc(s(10)*s(17),1,s(20)*s(15),(true->[])),arc(s(10)*s(17),2,s(17)*s(17),(true->[])),arc(s(13)*s(15),0,s(19)*s(16),(true->[])),arc(s(13)*s(15),1,s(20)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(17),(true->[])),arc(s(14)*s(14),0,s(19)*s(16),(true->[])),arc(s(14)*s(14),1,s(20)*s(15),(true->[])),arc(s(14)*s(14),2,s(22)*s(13),(true->[])),arc(s(11)*s(18),0,s(19)*s(16),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(3)*s(20),(true->[])),arc(s(12)*s(16),0,s(19)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(15),(true->[])),arc(s(12)*s(16),2,s(16)*s(19),(true->[])),arc(s(9)*s(19),0,s(2)*s(21),(true->[])),arc(s(9)*s(19),1,s(20)*s(15),(true->[])),arc(s(9)*s(19),2,s(17)*s(17),(true->[])),arc(s(22)*s(13),0,s(28)*s(14),(true->[])),arc(s(22)*s(13),1,s(27)*s(15),(true->[])),arc(s(22)*s(13),2,s(24)*s(17),(true->[])),arc(s(42)*s(9),0,s(43)*s(9),(true->[])),arc(s(42)*s(9),1,s(43)*s(8),(true->[])),arc(s(42)*s(9),2,s(38)*s(12),(true->[])),arc(s(43)*s(8),0,s(43)*s(9),(true->[])),arc(s(43)*s(8),1,s(43)*s(8),(true->[])),arc(s(43)*s(8),2,s(43)*s(10),(true->[])),arc(s(39)*s(11),0,s(43)*s(9),(true->[])),arc(s(39)*s(11),1,s(43)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(41)*s(10),0,s(40)*s(11),(true->[])),arc(s(41)*s(10),1,s(43)*s(8),(true->[])),arc(s(41)*s(10),2,s(43)*s(10),(true->[])),arc(s(37)*s(12),0,s(28)*s(14),(true->[])),arc(s(37)*s(12),1,s(43)*s(8),(true->[])),arc(s(37)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(7),0,s(43)*s(9),(true->[])),arc(s(43)*s(7),1,s(43)*s(8),(true->[])),arc(s(43)*s(7),2,s(43)*s(6),(true->[])),arc(s(43)*s(6),0,s(43)*s(7),(true->[])),arc(s(43)*s(6),1,s(43)*s(8),(true->[])),arc(s(43)*s(6),2,s(43)*s(10),(true->[])),arc(s(17)*s(17),0,s(25)*s(18),(true->[])),arc(s(17)*s(17),1,s(27)*s(15),(true->[])),arc(s(17)*s(17),2,s(24)*s(17),(true->[])),arc(s(20)*s(15),0,s(26)*s(16),(true->[])),arc(s(20)*s(15),1,s(27)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(17),(true->[])),arc(s(21)*s(14),0,s(26)*s(16),(true->[])),arc(s(21)*s(14),1,s(27)*s(15),(true->[])),arc(s(21)*s(14),2,s(29)*s(13),(true->[])),arc(s(18)*s(18),0,s(26)*s(16),(true->[])),arc(s(18)*s(18),1,s(27)*s(15),(true->[])),arc(s(18)*s(18),2,s(8)*s(20),(true->[])),arc(s(19)*s(16),0,s(26)*s(16),(true->[])),arc(s(19)*s(16),1,s(27)*s(15),(true->[])),arc(s(19)*s(16),2,s(23)*s(19),(true->[])),arc(s(3)*s(20),0,s(7)*s(21),(true->[])),arc(s(3)*s(20),1,s(6)*s(22),(true->[])),arc(s(3)*s(20),2,s(4)*s(24),(true->[])),arc(s(16)*s(19),0,s(7)*s(21),(true->[])),arc(s(16)*s(19),1,s(27)*s(15),(true->[])),arc(s(16)*s(19),2,s(24)*s(17),(true->[])),arc(s(2)*s(21),0,s(5)*s(23),(true->[])),arc(s(2)*s(21),1,s(6)*s(22),(true->[])),arc(s(2)*s(21),2,s(8)*s(20),(true->[])),arc(s(24)*s(17),0,s(31)*s(18),(true->[])),arc(s(24)*s(17),1,s(34)*s(15),(true->[])),arc(s(24)*s(17),2,s(32)*s(17),(true->[])),arc(s(27)*s(15),0,s(33)*s(16),(true->[])),arc(s(27)*s(15),1,s(34)*s(15),(true->[])),arc(s(27)*s(15),2,s(32)*s(17),(true->[])),arc(s(28)*s(14),0,s(33)*s(16),(true->[])),arc(s(28)*s(14),1,s(34)*s(15),(true->[])),arc(s(28)*s(14),2,s(36)*s(13),(true->[])),arc(s(38)*s(12),0,s(35)*s(14),(true->[])),arc(s(38)*s(12),1,s(43)*s(8),(true->[])),arc(s(38)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(9),0,s(43)*s(9),(true->[])),arc(s(43)*s(9),1,s(43)*s(8),(true->[])),arc(s(43)*s(9),2,s(43)*s(12),(true->[])),arc(s(43)*s(10),0,s(43)*s(11),(true->[])),arc(s(43)*s(10),1,s(43)*s(8),(true->[])),arc(s(43)*s(10),2,s(43)*s(10),(true->[])),arc(s(29)*s(13),0,s(35)*s(14),(true->[])),arc(s(29)*s(13),1,s(34)*s(15),(true->[])),arc(s(29)*s(13),2,s(32)*s(17),(true->[])),arc(s(40)*s(11),0,s(43)*s(9),(true->[])),arc(s(40)*s(11),1,s(43)*s(8),(true->[])),arc(s(40)*s(11),2,s(36)*s(13),(true->[])),arc(s(25)*s(18),0,s(33)*s(16),(true->[])),arc(s(25)*s(18),1,s(34)*s(15),(true->[])),arc(s(25)*s(18),2,s(15)*s(20),(true->[])),arc(s(26)*s(16),0,s(33)*s(16),(true->[])),arc(s(26)*s(16),1,s(34)*s(15),(true->[])),arc(s(26)*s(16),2,s(30)*s(19),(true->[])),arc(s(8)*s(20),0,s(14)*s(21),(true->[])),arc(s(8)*s(20),1,s(13)*s(22),(true->[])),arc(s(8)*s(20),2,s(10)*s(24),(true->[])),arc(s(23)*s(19),0,s(14)*s(21),(true->[])),arc(s(23)*s(19),1,s(34)*s(15),(true->[])),arc(s(23)*s(19),2,s(32)*s(17),(true->[])),arc(s(4)*s(24),0,s(11)*s(25),(true->[])),arc(s(4)*s(24),1,s(13)*s(22),(true->[])),arc(s(4)*s(24),2,s(10)*s(24),(true->[])),arc(s(6)*s(22),0,s(12)*s(23),(true->[])),arc(s(6)*s(22),1,s(13)*s(22),(true->[])),arc(s(6)*s(22),2,s(10)*s(24),(true->[])),arc(s(7)*s(21),0,s(12)*s(23),(true->[])),arc(s(7)*s(21),1,s(13)*s(22),(true->[])),arc(s(7)*s(21),2,s(15)*s(20),(true->[])),arc(s(5)*s(23),0,s(12)*s(23),(true->[])),arc(s(5)*s(23),1,s(13)*s(22),(true->[])),arc(s(5)*s(23),2,s(9)*s(26),(true->[])),arc(s(31)*s(18),0,s(42)*s(16),(true->[])),arc(s(31)*s(18),1,s(43)*s(15),(true->[])),arc(s(31)*s(18),2,s(22)*s(20),(true->[])),arc(s(32)*s(17),0,s(39)*s(18),(true->[])),arc(s(32)*s(17),1,s(43)*s(15),(true->[])),arc(s(32)*s(17),2,s(41)*s(17),(true->[])),arc(s(34)*s(15),0,s(42)*s(16),(true->[])),arc(s(34)*s(15),1,s(43)*s(15),(true->[])),arc(s(34)*s(15),2,s(41)*s(17),(true->[])),arc(s(33)*s(16),0,s(42)*s(16),(true->[])),arc(s(33)*s(16),1,s(43)*s(15),(true->[])),arc(s(33)*s(16),2,s(37)*s(19),(true->[])),arc(s(36)*s(13),0,s(43)*s(14),(true->[])),arc(s(36)*s(13),1,s(43)*s(15),(true->[])),arc(s(36)*s(13),2,s(41)*s(17),(true->[])),arc(s(35)*s(14),0,s(42)*s(16),(true->[])),arc(s(35)*s(14),1,s(43)*s(15),(true->[])),arc(s(35)*s(14),2,s(43)*s(13),(true->[])),arc(s(43)*s(12),0,s(43)*s(14),(true->[])),arc(s(43)*s(12),1,s(43)*s(8),(true->[])),arc(s(43)*s(12),2,s(43)*s(10),(true->[])),arc(s(43)*s(11),0,s(43)*s(9),(true->[])),arc(s(43)*s(11),1,s(43)*s(8),(true->[])),arc(s(43)*s(11),2,s(43)*s(13),(true->[])),arc(s(15)*s(20),0,s(21)*s(21),(true->[])),arc(s(15)*s(20),1,s(20)*s(22),(true->[])),arc(s(15)*s(20),2,s(17)*s(24),(true->[])),arc(s(30)*s(19),0,s(21)*s(21),(true->[])),arc(s(30)*s(19),1,s(43)*s(15),(true->[])),arc(s(30)*s(19),2,s(41)*s(17),(true->[])),arc(s(10)*s(24),0,s(18)*s(25),(true->[])),arc(s(10)*s(24),1,s(20)*s(22),(true->[])),arc(s(10)*s(24),2,s(17)*s(24),(true->[])),arc(s(13)*s(22),0,s(19)*s(23),(true->[])),arc(s(13)*s(22),1,s(20)*s(22),(true->[])),arc(s(13)*s(22),2,s(17)*s(24),(true->[])),arc(s(14)*s(21),0,s(19)*s(23),(true->[])),arc(s(14)*s(21),1,s(20)*s(22),(true->[])),arc(s(14)*s(21),2,s(22)*s(20),(true->[])),arc(s(11)*s(25),0,s(19)*s(23),(true->[])),arc(s(11)*s(25),1,s(20)*s(22),(true->[])),arc(s(11)*s(25),2,s(3)*s(27),(true->[])),arc(s(12)*s(23),0,s(19)*s(23),(true->[])),arc(s(12)*s(23),1,s(20)*s(22),(true->[])),arc(s(12)*s(23),2,s(16)*s(26),(true->[])),arc(s(9)*s(26),0,s(2)*s(27),(true->[])),arc(s(9)*s(26),1,s(20)*s(22),(true->[])),arc(s(9)*s(26),2,s(17)*s(24),(true->[])),arc(s(22)*s(20),0,s(28)*s(21),(true->[])),arc(s(22)*s(20),1,s(27)*s(22),(true->[])),arc(s(22)*s(20),2,s(24)*s(24),(true->[])),arc(s(42)*s(16),0,s(43)*s(16),(true->[])),arc(s(42)*s(16),1,s(43)*s(15),(true->[])),arc(s(42)*s(16),2,s(38)*s(19),(true->[])),arc(s(43)*s(15),0,s(43)*s(16),(true->[])),arc(s(43)*s(15),1,s(43)*s(15),(true->[])),arc(s(43)*s(15),2,s(43)*s(17),(true->[])),arc(s(39)*s(18),0,s(43)*s(16),(true->[])),arc(s(39)*s(18),1,s(43)*s(15),(true->[])),arc(s(39)*s(18),2,s(29)*s(20),(true->[])),arc(s(41)*s(17),0,s(40)*s(18),(true->[])),arc(s(41)*s(17),1,s(43)*s(15),(true->[])),arc(s(41)*s(17),2,s(43)*s(17),(true->[])),arc(s(37)*s(19),0,s(28)*s(21),(true->[])),arc(s(37)*s(19),1,s(43)*s(15),(true->[])),arc(s(37)*s(19),2,s(43)*s(17),(true->[])),arc(s(43)*s(14),0,s(43)*s(16),(true->[])),arc(s(43)*s(14),1,s(43)*s(15),(true->[])),arc(s(43)*s(14),2,s(43)*s(13),(true->[])),arc(s(43)*s(13),0,s(43)*s(14),(true->[])),arc(s(43)*s(13),1,s(43)*s(15),(true->[])),arc(s(43)*s(13),2,s(43)*s(17),(true->[])),arc(s(17)*s(24),0,s(25)*s(25),(true->[])),arc(s(17)*s(24),1,s(27)*s(22),(true->[])),arc(s(17)*s(24),2,s(24)*s(24),(true->[])),arc(s(20)*s(22),0,s(26)*s(23),(true->[])),arc(s(20)*s(22),1,s(27)*s(22),(true->[])),arc(s(20)*s(22),2,s(24)*s(24),(true->[])),arc(s(21)*s(21),0,s(26)*s(23),(true->[])),arc(s(21)*s(21),1,s(27)*s(22),(true->[])),arc(s(21)*s(21),2,s(29)*s(20),(true->[])),arc(s(18)*s(25),0,s(26)*s(23),(true->[])),arc(s(18)*s(25),1,s(27)*s(22),(true->[])),arc(s(18)*s(25),2,s(8)*s(27),(true->[])),arc(s(19)*s(23),0,s(26)*s(23),(true->[])),arc(s(19)*s(23),1,s(27)*s(22),(true->[])),arc(s(19)*s(23),2,s(23)*s(26),(true->[])),arc(s(3)*s(27),0,s(7)*s(27),(true->[])),arc(s(3)*s(27),1,s(6)*s(27),(true->[])),arc(s(3)*s(27),2,s(4)*s(27),(true->[])),arc(s(16)*s(26),0,s(7)*s(27),(true->[])),arc(s(16)*s(26),1,s(27)*s(22),(true->[])),arc(s(16)*s(26),2,s(24)*s(24),(true->[])),arc(s(2)*s(27),0,s(5)*s(27),(true->[])),arc(s(2)*s(27),1,s(6)*s(27),(true->[])),arc(s(2)*s(27),2,s(8)*s(27),(true->[])),arc(s(24)*s(24),0,s(31)*s(25),(true->[])),arc(s(24)*s(24),1,s(34)*s(22),(true->[])),arc(s(24)*s(24),2,s(32)*s(24),(true->[])),arc(s(27)*s(22),0,s(33)*s(23),(true->[])),arc(s(27)*s(22),1,s(34)*s(22),(true->[])),arc(s(27)*s(22),2,s(32)*s(24),(true->[])),arc(s(28)*s(21),0,s(33)*s(23),(true->[])),arc(s(28)*s(21),1,s(34)*s(22),(true->[])),arc(s(28)*s(21),2,s(36)*s(20),(true->[])),arc(s(38)*s(19),0,s(35)*s(21),(true->[])),arc(s(38)*s(19),1,s(43)*s(15),(true->[])),arc(s(38)*s(19),2,s(43)*s(17),(true->[])),arc(s(43)*s(16),0,s(43)*s(16),(true->[])),arc(s(43)*s(16),1,s(43)*s(15),(true->[])),arc(s(43)*s(16),2,s(43)*s(19),(true->[])),arc(s(43)*s(17),0,s(43)*s(18),(true->[])),arc(s(43)*s(17),1,s(43)*s(15),(true->[])),arc(s(43)*s(17),2,s(43)*s(17),(true->[])),arc(s(29)*s(20),0,s(35)*s(21),(true->[])),arc(s(29)*s(20),1,s(34)*s(22),(true->[])),arc(s(29)*s(20),2,s(32)*s(24),(true->[])),arc(s(40)*s(18),0,s(43)*s(16),(true->[])),arc(s(40)*s(18),1,s(43)*s(15),(true->[])),arc(s(40)*s(18),2,s(36)*s(20),(true->[])),arc(s(25)*s(25),0,s(33)*s(23),(true->[])),arc(s(25)*s(25),1,s(34)*s(22),(true->[])),arc(s(25)*s(25),2,s(15)*s(27),(true->[])),arc(s(26)*s(23),0,s(33)*s(23),(true->[])),arc(s(26)*s(23),1,s(34)*s(22),(true->[])),arc(s(26)*s(23),2,s(30)*s(26),(true->[])),arc(s(8)*s(27),0,s(14)*s(27),(true->[])),arc(s(8)*s(27),1,s(13)*s(27),(true->[])),arc(s(8)*s(27),2,s(10)*s(27),(true->[])),arc(s(23)*s(26),0,s(14)*s(27),(true->[])),arc(s(23)*s(26),1,s(34)*s(22),(true->[])),arc(s(23)*s(26),2,s(32)*s(24),(true->[])),arc(s(4)*s(27),0,s(11)*s(27),(true->[])),arc(s(4)*s(27),1,s(13)*s(27),(true->[])),arc(s(4)*s(27),2,s(10)*s(27),(true->[])),arc(s(6)*s(27),0,s(12)*s(27),(true->[])),arc(s(6)*s(27),1,s(13)*s(27),(true->[])),arc(s(6)*s(27),2,s(10)*s(27),(true->[])),arc(s(7)*s(27),0,s(12)*s(27),(true->[])),arc(s(7)*s(27),1,s(13)*s(27),(true->[])),arc(s(7)*s(27),2,s(15)*s(27),(true->[])),arc(s(5)*s(27),0,s(12)*s(27),(true->[])),arc(s(5)*s(27),1,s(13)*s(27),(true->[])),arc(s(5)*s(27),2,s(9)*s(27),(true->[])),arc(s(31)*s(25),0,s(42)*s(23),(true->[])),arc(s(31)*s(25),1,s(43)*s(22),(true->[])),arc(s(31)*s(25),2,s(22)*s(27),(true->[])),arc(s(32)*s(24),0,s(39)*s(25),(true->[])),arc(s(32)*s(24),1,s(43)*s(22),(true->[])),arc(s(32)*s(24),2,s(41)*s(24),(true->[])),arc(s(34)*s(22),0,s(42)*s(23),(true->[])),arc(s(34)*s(22),1,s(43)*s(22),(true->[])),arc(s(34)*s(22),2,s(41)*s(24),(true->[])),arc(s(33)*s(23),0,s(42)*s(23),(true->[])),arc(s(33)*s(23),1,s(43)*s(22),(true->[])),arc(s(33)*s(23),2,s(37)*s(26),(true->[])),arc(s(36)*s(20),0,s(43)*s(21),(true->[])),arc(s(36)*s(20),1,s(43)*s(22),(true->[])),arc(s(36)*s(20),2,s(41)*s(24),(true->[])),arc(s(35)*s(21),0,s(42)*s(23),(true->[])),arc(s(35)*s(21),1,s(43)*s(22),(true->[])),arc(s(35)*s(21),2,s(43)*s(20),(true->[])),arc(s(43)*s(19),0,s(43)*s(21),(true->[])),arc(s(43)*s(19),1,s(43)*s(15),(true->[])),arc(s(43)*s(19),2,s(43)*s(17),(true->[])),arc(s(43)*s(18),0,s(43)*s(16),(true->[])),arc(s(43)*s(18),1,s(43)*s(15),(true->[])),arc(s(43)*s(18),2,s(43)*s(20),(true->[])),arc(s(15)*s(27),0,s(21)*s(27),(true->[])),arc(s(15)*s(27),1,s(20)*s(27),(true->[])),arc(s(15)*s(27),2,s(17)*s(27),(true->[])),arc(s(30)*s(26),0,s(21)*s(27),(true->[])),arc(s(30)*s(26),1,s(43)*s(22),(true->[])),arc(s(30)*s(26),2,s(41)*s(24),(true->[])),arc(s(10)*s(27),0,s(18)*s(27),(true->[])),arc(s(10)*s(27),1,s(20)*s(27),(true->[])),arc(s(10)*s(27),2,s(17)*s(27),(true->[])),arc(s(13)*s(27),0,s(19)*s(27),(true->[])),arc(s(13)*s(27),1,s(20)*s(27),(true->[])),arc(s(13)*s(27),2,s(17)*s(27),(true->[])),arc(s(14)*s(27),0,s(19)*s(27),(true->[])),arc(s(14)*s(27),1,s(20)*s(27),(true->[])),arc(s(14)*s(27),2,s(22)*s(27),(true->[])),arc(s(11)*s(27),0,s(19)*s(27),(true->[])),arc(s(11)*s(27),1,s(20)*s(27),(true->[])),arc(s(11)*s(27),2,s(3)*s(27),(true->[])),arc(s(12)*s(27),0,s(19)*s(27),(true->[])),arc(s(12)*s(27),1,s(20)*s(27),(true->[])),arc(s(12)*s(27),2,s(16)*s(27),(true->[])),arc(s(9)*s(27),0,s(2)*s(27),(true->[])),arc(s(9)*s(27),1,s(20)*s(27),(true->[])),arc(s(9)*s(27),2,s(17)*s(27),(true->[])),arc(s(22)*s(27),0,s(28)*s(27),(true->[])),arc(s(22)*s(27),1,s(27)*s(27),(true->[])),arc(s(22)*s(27),2,s(24)*s(27),(true->[])),arc(s(42)*s(23),0,s(43)*s(23),(true->[])),arc(s(42)*s(23),1,s(43)*s(22),(true->[])),arc(s(42)*s(23),2,s(38)*s(26),(true->[])),arc(s(43)*s(22),0,s(43)*s(23),(true->[])),arc(s(43)*s(22),1,s(43)*s(22),(true->[])),arc(s(43)*s(22),2,s(43)*s(24),(true->[])),arc(s(39)*s(25),0,s(43)*s(23),(true->[])),arc(s(39)*s(25),1,s(43)*s(22),(true->[])),arc(s(39)*s(25),2,s(29)*s(27),(true->[])),arc(s(41)*s(24),0,s(40)*s(25),(true->[])),arc(s(41)*s(24),1,s(43)*s(22),(true->[])),arc(s(41)*s(24),2,s(43)*s(24),(true->[])),arc(s(37)*s(26),0,s(28)*s(27),(true->[])),arc(s(37)*s(26),1,s(43)*s(22),(true->[])),arc(s(37)*s(26),2,s(43)*s(24),(true->[])),arc(s(43)*s(21),0,s(43)*s(23),(true->[])),arc(s(43)*s(21),1,s(43)*s(22),(true->[])),arc(s(43)*s(21),2,s(43)*s(20),(true->[])),arc(s(43)*s(20),0,s(43)*s(21),(true->[])),arc(s(43)*s(20),1,s(43)*s(22),(true->[])),arc(s(43)*s(20),2,s(43)*s(24),(true->[])),arc(s(17)*s(27),0,s(25)*s(27),(true->[])),arc(s(17)*s(27),1,s(27)*s(27),(true->[])),arc(s(17)*s(27),2,s(24)*s(27),(true->[])),arc(s(20)*s(27),0,s(26)*s(27),(true->[])),arc(s(20)*s(27),1,s(27)*s(27),(true->[])),arc(s(20)*s(27),2,s(24)*s(27),(true->[])),arc(s(21)*s(27),0,s(26)*s(27),(true->[])),arc(s(21)*s(27),1,s(27)*s(27),(true->[])),arc(s(21)*s(27),2,s(29)*s(27),(true->[])),arc(s(18)*s(27),0,s(26)*s(27),(true->[])),arc(s(18)*s(27),1,s(27)*s(27),(true->[])),arc(s(18)*s(27),2,s(8)*s(27),(true->[])),arc(s(19)*s(27),0,s(26)*s(27),(true->[])),arc(s(19)*s(27),1,s(27)*s(27),(true->[])),arc(s(19)*s(27),2,s(23)*s(27),(true->[])),arc(s(16)*s(27),0,s(7)*s(27),(true->[])),arc(s(16)*s(27),1,s(27)*s(27),(true->[])),arc(s(16)*s(27),2,s(24)*s(27),(true->[])),arc(s(24)*s(27),0,s(31)*s(27),(true->[])),arc(s(24)*s(27),1,s(34)*s(27),(true->[])),arc(s(24)*s(27),2,s(32)*s(27),(true->[])),arc(s(27)*s(27),0,s(33)*s(27),(true->[])),arc(s(27)*s(27),1,s(34)*s(27),(true->[])),arc(s(27)*s(27),2,s(32)*s(27),(true->[])),arc(s(28)*s(27),0,s(33)*s(27),(true->[])),arc(s(28)*s(27),1,s(34)*s(27),(true->[])),arc(s(28)*s(27),2,s(36)*s(27),(true->[])),arc(s(38)*s(26),0,s(35)*s(27),(true->[])),arc(s(38)*s(26),1,s(43)*s(22),(true->[])),arc(s(38)*s(26),2,s(43)*s(24),(true->[])),arc(s(43)*s(23),0,s(43)*s(23),(true->[])),arc(s(43)*s(23),1,s(43)*s(22),(true->[])),arc(s(43)*s(23),2,s(43)*s(26),(true->[])),arc(s(43)*s(24),0,s(43)*s(25),(true->[])),arc(s(43)*s(24),1,s(43)*s(22),(true->[])),arc(s(43)*s(24),2,s(43)*s(24),(true->[])),arc(s(29)*s(27),0,s(35)*s(27),(true->[])),arc(s(29)*s(27),1,s(34)*s(27),(true->[])),arc(s(29)*s(27),2,s(32)*s(27),(true->[])),arc(s(40)*s(25),0,s(43)*s(23),(true->[])),arc(s(40)*s(25),1,s(43)*s(22),(true->[])),arc(s(40)*s(25),2,s(36)*s(27),(true->[])),arc(s(25)*s(27),0,s(33)*s(27),(true->[])),arc(s(25)*s(27),1,s(34)*s(27),(true->[])),arc(s(25)*s(27),2,s(15)*s(27),(true->[])),arc(s(26)*s(27),0,s(33)*s(27),(true->[])),arc(s(26)*s(27),1,s(34)*s(27),(true->[])),arc(s(26)*s(27),2,s(30)*s(27),(true->[])),arc(s(23)*s(27),0,s(14)*s(27),(true->[])),arc(s(23)*s(27),1,s(34)*s(27),(true->[])),arc(s(23)*s(27),2,s(32)*s(27),(true->[])),arc(s(31)*s(27),0,s(42)*s(27),(true->[])),arc(s(31)*s(27),1,s(43)*s(27),(true->[])),arc(s(31)*s(27),2,s(22)*s(27),(true->[])),arc(s(32)*s(27),0,s(39)*s(27),(true->[])),arc(s(32)*s(27),1,s(43)*s(27),(true->[])),arc(s(32)*s(27),2,s(41)*s(27),(true->[])),arc(s(34)*s(27),0,s(42)*s(27),(true->[])),arc(s(34)*s(27),1,s(43)*s(27),(true->[])),arc(s(34)*s(27),2,s(41)*s(27),(true->[])),arc(s(33)*s(27),0,s(42)*s(27),(true->[])),arc(s(33)*s(27),1,s(43)*s(27),(true->[])),arc(s(33)*s(27),2,s(37)*s(27),(true->[])),arc(s(36)*s(27),0,s(43)*s(27),(true->[])),arc(s(36)*s(27),1,s(43)*s(27),(true->[])),arc(s(36)*s(27),2,s(41)*s(27),(true->[])),arc(s(35)*s(27),0,s(42)*s(27),(true->[])),arc(s(35)*s(27),1,s(43)*s(27),(true->[])),arc(s(35)*s(27),2,s(43)*s(27),(true->[])),arc(s(43)*s(26),0,s(43)*s(27),(true->[])),arc(s(43)*s(26),1,s(43)*s(22),(true->[])),arc(s(43)*s(26),2,s(43)*s(24),(true->[])),arc(s(43)*s(25),0,s(43)*s(23),(true->[])),arc(s(43)*s(25),1,s(43)*s(22),(true->[])),arc(s(43)*s(25),2,s(43)*s(27),(true->[])),arc(s(30)*s(27),0,s(21)*s(27),(true->[])),arc(s(30)*s(27),1,s(43)*s(27),(true->[])),arc(s(30)*s(27),2,s(41)*s(27),(true->[])),arc(s(42)*s(27),0,s(43)*s(27),(true->[])),arc(s(42)*s(27),1,s(43)*s(27),(true->[])),arc(s(42)*s(27),2,s(38)*s(27),(true->[])),arc(s(43)*s(27),0,s(43)*s(27),(true->[])),arc(s(43)*s(27),1,s(43)*s(27),(true->[])),arc(s(43)*s(27),2,s(43)*s(27),(true->[])),arc(s(39)*s(27),0,s(43)*s(27),(true->[])),arc(s(39)*s(27),1,s(43)*s(27),(true->[])),arc(s(39)*s(27),2,s(29)*s(27),(true->[])),arc(s(41)*s(27),0,s(40)*s(27),(true->[])),arc(s(41)*s(27),1,s(43)*s(27),(true->[])),arc(s(41)*s(27),2,s(43)*s(27),(true->[])),arc(s(37)*s(27),0,s(28)*s(27),(true->[])),arc(s(37)*s(27),1,s(43)*s(27),(true->[])),arc(s(37)*s(27),2,s(43)*s(27),(true->[])),arc(s(38)*s(27),0,s(35)*s(27),(true->[])),arc(s(38)*s(27),1,s(43)*s(27),(true->[])),arc(s(38)*s(27),2,s(43)*s(27),(true->[])),arc(s(40)*s(27),0,s(43)*s(27),(true->[])),arc(s(40)*s(27),1,s(43)*s(27),(true->[])),arc(s(40)*s(27),2,s(36)*s(27),(true->[]))],[],[],[])).
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ctr_specialisation(nb_zigzag, nb_zigzag_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(58)*s(6)),sink(s(59)*s(6)),sink(s(60)*s(6)),sink(s(61)*s(6)),sink(s(62)*s(6)),sink(s(63)*s(6)),sink(s(64)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(6),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(6)*s(6),(true->[])),arc(s(2)*s(6),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(6),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(32)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(31)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(31)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(6),0,s(11)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(12)*s(6),(true->[])),arc(s(6)*s(6),1,s(13)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(6),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(31)*s(3),(true->[])),arc(s(5)*s(6),0,s(12)*s(6),(true->[])),arc(s(5)*s(6),1,s(13)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(41)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(4),0,s(40)*s(2),(true->[])),arc(s(32)*s(4),1,s(41)*s(1),(true->[])),arc(s(32)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(38)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(6),0,s(18)*s(6),(true->[])),arc(s(10)*s(6),1,s(20)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(6),0,s(19)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(1),(true->[])),arc(s(30)*s(5),2,s(38)*s(3),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(3)*s(6),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(16)*s(6),(true->[])),arc(s(9)*s(6),0,s(2)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(17)*s(6),(true->[])),arc(s(38)*s(3),0,s(46)*s(4),(true->[])),arc(s(38)*s(3),1,s(48)*s(1),(true->[])),arc(s(38)*s(3),2,s(45)*s(3),(true->[])),arc(s(39)*s(4),0,s(47)*s(2),(true->[])),arc(s(39)*s(4),1,s(48)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(1),0,s(47)*s(2),(true->[])),arc(s(41)*s(1),1,s(48)*s(1),(true->[])),arc(s(41)*s(1),2,s(45)*s(3),(true->[])),arc(s(22)*s(6),0,s(28)*s(6),(true->[])),arc(s(22)*s(6),1,s(27)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(40)*s(2),0,s(47)*s(2),(true->[])),arc(s(40)*s(2),1,s(48)*s(1),(true->[])),arc(s(40)*s(2),2,s(44)*s(5),(true->[])),arc(s(17)*s(6),0,s(25)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(24)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(24)*s(6),(true->[])),arc(s(21)*s(6),0,s(26)*s(6),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(6),(true->[])),arc(s(37)*s(5),1,s(48)*s(1),(true->[])),arc(s(37)*s(5),2,s(45)*s(3),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(6),(true->[])),arc(s(16)*s(6),0,s(7)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(24)*s(6),(true->[])),arc(s(45)*s(3),0,s(52)*s(4),(true->[])),arc(s(45)*s(3),1,s(55)*s(1),(true->[])),arc(s(45)*s(3),2,s(53)*s(3),(true->[])),arc(s(46)*s(4),0,s(54)*s(2),(true->[])),arc(s(46)*s(4),1,s(55)*s(1),(true->[])),arc(s(46)*s(4),2,s(36)*s(6),(true->[])),arc(s(48)*s(1),0,s(54)*s(2),(true->[])),arc(s(48)*s(1),1,s(55)*s(1),(true->[])),arc(s(48)*s(1),2,s(53)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(6),(true->[])),arc(s(29)*s(6),1,s(34)*s(6),(true->[])),arc(s(29)*s(6),2,s(31)*s(6),(true->[])),arc(s(47)*s(2),0,s(54)*s(2),(true->[])),arc(s(47)*s(2),1,s(55)*s(1),(true->[])),arc(s(47)*s(2),2,s(51)*s(5),(true->[])),arc(s(24)*s(6),0,s(32)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(31)*s(6),(true->[])),arc(s(27)*s(6),0,s(33)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(31)*s(6),(true->[])),arc(s(28)*s(6),0,s(33)*s(6),(true->[])),arc(s(28)*s(6),1,s(34)*s(6),(true->[])),arc(s(28)*s(6),2,s(36)*s(6),(true->[])),arc(s(44)*s(5),0,s(35)*s(6),(true->[])),arc(s(44)*s(5),1,s(55)*s(1),(true->[])),arc(s(44)*s(5),2,s(53)*s(3),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(34)*s(6),(true->[])),arc(s(25)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(6),(true->[])),arc(s(26)*s(6),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(14)*s(6),(true->[])),arc(s(23)*s(6),1,s(34)*s(6),(true->[])),arc(s(23)*s(6),2,s(31)*s(6),(true->[])),arc(s(52)*s(4),0,s(63)*s(2),(true->[])),arc(s(52)*s(4),1,s(64)*s(1),(true->[])),arc(s(52)*s(4),2,s(43)*s(6),(true->[])),arc(s(53)*s(3),0,s(60)*s(4),(true->[])),arc(s(53)*s(3),1,s(64)*s(1),(true->[])),arc(s(53)*s(3),2,s(62)*s(3),(true->[])),arc(s(55)*s(1),0,s(63)*s(2),(true->[])),arc(s(55)*s(1),1,s(64)*s(1),(true->[])),arc(s(55)*s(1),2,s(62)*s(3),(true->[])),arc(s(36)*s(6),0,s(42)*s(6),(true->[])),arc(s(36)*s(6),1,s(41)*s(6),(true->[])),arc(s(36)*s(6),2,s(38)*s(6),(true->[])),arc(s(54)*s(2),0,s(63)*s(2),(true->[])),arc(s(54)*s(2),1,s(64)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(5),(true->[])),arc(s(31)*s(6),0,s(39)*s(6),(true->[])),arc(s(31)*s(6),1,s(41)*s(6),(true->[])),arc(s(31)*s(6),2,s(38)*s(6),(true->[])),arc(s(34)*s(6),0,s(40)*s(6),(true->[])),arc(s(34)*s(6),1,s(41)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(6),(true->[])),arc(s(35)*s(6),0,s(40)*s(6),(true->[])),arc(s(35)*s(6),1,s(41)*s(6),(true->[])),arc(s(35)*s(6),2,s(43)*s(6),(true->[])),arc(s(51)*s(5),0,s(42)*s(6),(true->[])),arc(s(51)*s(5),1,s(64)*s(1),(true->[])),arc(s(51)*s(5),2,s(62)*s(3),(true->[])),arc(s(32)*s(6),0,s(40)*s(6),(true->[])),arc(s(32)*s(6),1,s(41)*s(6),(true->[])),arc(s(32)*s(6),2,s(22)*s(6),(true->[])),arc(s(33)*s(6),0,s(40)*s(6),(true->[])),arc(s(33)*s(6),1,s(41)*s(6),(true->[])),arc(s(33)*s(6),2,s(37)*s(6),(true->[])),arc(s(30)*s(6),0,s(21)*s(6),(true->[])),arc(s(30)*s(6),1,s(41)*s(6),(true->[])),arc(s(30)*s(6),2,s(38)*s(6),(true->[])),arc(s(43)*s(6),0,s(49)*s(6),(true->[])),arc(s(43)*s(6),1,s(48)*s(6),(true->[])),arc(s(43)*s(6),2,s(45)*s(6),(true->[])),arc(s(63)*s(2),0,s(64)*s(2),(true->[])),arc(s(63)*s(2),1,s(64)*s(1),(true->[])),arc(s(63)*s(2),2,s(59)*s(5),(true->[])),arc(s(64)*s(1),0,s(64)*s(2),(true->[])),arc(s(64)*s(1),1,s(64)*s(1),(true->[])),arc(s(64)*s(1),2,s(64)*s(3),(true->[])),arc(s(60)*s(4),0,s(64)*s(2),(true->[])),arc(s(60)*s(4),1,s(64)*s(1),(true->[])),arc(s(60)*s(4),2,s(50)*s(6),(true->[])),arc(s(62)*s(3),0,s(61)*s(4),(true->[])),arc(s(62)*s(3),1,s(64)*s(1),(true->[])),arc(s(62)*s(3),2,s(64)*s(3),(true->[])),arc(s(38)*s(6),0,s(46)*s(6),(true->[])),arc(s(38)*s(6),1,s(48)*s(6),(true->[])),arc(s(38)*s(6),2,s(45)*s(6),(true->[])),arc(s(41)*s(6),0,s(47)*s(6),(true->[])),arc(s(41)*s(6),1,s(48)*s(6),(true->[])),arc(s(41)*s(6),2,s(45)*s(6),(true->[])),arc(s(42)*s(6),0,s(47)*s(6),(true->[])),arc(s(42)*s(6),1,s(48)*s(6),(true->[])),arc(s(42)*s(6),2,s(50)*s(6),(true->[])),arc(s(58)*s(5),0,s(49)*s(6),(true->[])),arc(s(58)*s(5),1,s(64)*s(1),(true->[])),arc(s(58)*s(5),2,s(64)*s(3),(true->[])),arc(s(39)*s(6),0,s(47)*s(6),(true->[])),arc(s(39)*s(6),1,s(48)*s(6),(true->[])),arc(s(39)*s(6),2,s(29)*s(6),(true->[])),arc(s(40)*s(6),0,s(47)*s(6),(true->[])),arc(s(40)*s(6),1,s(48)*s(6),(true->[])),arc(s(40)*s(6),2,s(44)*s(6),(true->[])),arc(s(37)*s(6),0,s(28)*s(6),(true->[])),arc(s(37)*s(6),1,s(48)*s(6),(true->[])),arc(s(37)*s(6),2,s(45)*s(6),(true->[])),arc(s(45)*s(6),0,s(52)*s(6),(true->[])),arc(s(45)*s(6),1,s(55)*s(6),(true->[])),arc(s(45)*s(6),2,s(53)*s(6),(true->[])),arc(s(48)*s(6),0,s(54)*s(6),(true->[])),arc(s(48)*s(6),1,s(55)*s(6),(true->[])),arc(s(48)*s(6),2,s(53)*s(6),(true->[])),arc(s(49)*s(6),0,s(54)*s(6),(true->[])),arc(s(49)*s(6),1,s(55)*s(6),(true->[])),arc(s(49)*s(6),2,s(57)*s(6),(true->[])),arc(s(59)*s(5),0,s(56)*s(6),(true->[])),arc(s(59)*s(5),1,s(64)*s(1),(true->[])),arc(s(59)*s(5),2,s(64)*s(3),(true->[])),arc(s(64)*s(2),0,s(64)*s(2),(true->[])),arc(s(64)*s(2),1,s(64)*s(1),(true->[])),arc(s(64)*s(2),2,s(64)*s(5),(true->[])),arc(s(64)*s(3),0,s(64)*s(4),(true->[])),arc(s(64)*s(3),1,s(64)*s(1),(true->[])),arc(s(64)*s(3),2,s(64)*s(3),(true->[])),arc(s(50)*s(6),0,s(56)*s(6),(true->[])),arc(s(50)*s(6),1,s(55)*s(6),(true->[])),arc(s(50)*s(6),2,s(53)*s(6),(true->[])),arc(s(61)*s(4),0,s(64)*s(2),(true->[])),arc(s(61)*s(4),1,s(64)*s(1),(true->[])),arc(s(61)*s(4),2,s(57)*s(6),(true->[])),arc(s(46)*s(6),0,s(54)*s(6),(true->[])),arc(s(46)*s(6),1,s(55)*s(6),(true->[])),arc(s(46)*s(6),2,s(36)*s(6),(true->[])),arc(s(47)*s(6),0,s(54)*s(6),(true->[])),arc(s(47)*s(6),1,s(55)*s(6),(true->[])),arc(s(47)*s(6),2,s(51)*s(6),(true->[])),arc(s(44)*s(6),0,s(35)*s(6),(true->[])),arc(s(44)*s(6),1,s(55)*s(6),(true->[])),arc(s(44)*s(6),2,s(53)*s(6),(true->[])),arc(s(52)*s(6),0,s(63)*s(6),(true->[])),arc(s(52)*s(6),1,s(64)*s(6),(true->[])),arc(s(52)*s(6),2,s(43)*s(6),(true->[])),arc(s(53)*s(6),0,s(60)*s(6),(true->[])),arc(s(53)*s(6),1,s(64)*s(6),(true->[])),arc(s(53)*s(6),2,s(62)*s(6),(true->[])),arc(s(55)*s(6),0,s(63)*s(6),(true->[])),arc(s(55)*s(6),1,s(64)*s(6),(true->[])),arc(s(55)*s(6),2,s(62)*s(6),(true->[])),arc(s(54)*s(6),0,s(63)*s(6),(true->[])),arc(s(54)*s(6),1,s(64)*s(6),(true->[])),arc(s(54)*s(6),2,s(58)*s(6),(true->[])),arc(s(57)*s(6),0,s(64)*s(6),(true->[])),arc(s(57)*s(6),1,s(64)*s(6),(true->[])),arc(s(57)*s(6),2,s(62)*s(6),(true->[])),arc(s(56)*s(6),0,s(63)*s(6),(true->[])),arc(s(56)*s(6),1,s(64)*s(6),(true->[])),arc(s(56)*s(6),2,s(64)*s(6),(true->[])),arc(s(64)*s(5),0,s(64)*s(6),(true->[])),arc(s(64)*s(5),1,s(64)*s(1),(true->[])),arc(s(64)*s(5),2,s(64)*s(3),(true->[])),arc(s(64)*s(4),0,s(64)*s(2),(true->[])),arc(s(64)*s(4),1,s(64)*s(1),(true->[])),arc(s(64)*s(4),2,s(64)*s(6),(true->[])),arc(s(51)*s(6),0,s(42)*s(6),(true->[])),arc(s(51)*s(6),1,s(64)*s(6),(true->[])),arc(s(51)*s(6),2,s(62)*s(6),(true->[])),arc(s(63)*s(6),0,s(64)*s(6),(true->[])),arc(s(63)*s(6),1,s(64)*s(6),(true->[])),arc(s(63)*s(6),2,s(59)*s(6),(true->[])),arc(s(64)*s(6),0,s(64)*s(6),(true->[])),arc(s(64)*s(6),1,s(64)*s(6),(true->[])),arc(s(64)*s(6),2,s(64)*s(6),(true->[])),arc(s(60)*s(6),0,s(64)*s(6),(true->[])),arc(s(60)*s(6),1,s(64)*s(6),(true->[])),arc(s(60)*s(6),2,s(50)*s(6),(true->[])),arc(s(62)*s(6),0,s(61)*s(6),(true->[])),arc(s(62)*s(6),1,s(64)*s(6),(true->[])),arc(s(62)*s(6),2,s(64)*s(6),(true->[])),arc(s(58)*s(6),0,s(49)*s(6),(true->[])),arc(s(58)*s(6),1,s(64)*s(6),(true->[])),arc(s(58)*s(6),2,s(64)*s(6),(true->[])),arc(s(59)*s(6),0,s(56)*s(6),(true->[])),arc(s(59)*s(6),1,s(64)*s(6),(true->[])),arc(s(59)*s(6),2,s(64)*s(6),(true->[])),arc(s(61)*s(6),0,s(64)*s(6),(true->[])),arc(s(61)*s(6),1,s(64)*s(6),(true->[])),arc(s(61)*s(6),2,s(57)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(58)*s(13)),sink(s(59)*s(13)),sink(s(60)*s(13)),sink(s(61)*s(13)),sink(s(62)*s(13)),sink(s(63)*s(13)),sink(s(64)*s(13))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(32)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(31)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(31)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(31)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(41)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(4),0,s(40)*s(2),(true->[])),arc(s(32)*s(4),1,s(41)*s(1),(true->[])),arc(s(32)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(38)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(41)*s(1),(true->[])),arc(s(30)*s(5),2,s(38)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(13),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(38)*s(3),0,s(46)*s(4),(true->[])),arc(s(38)*s(3),1,s(48)*s(1),(true->[])),arc(s(38)*s(3),2,s(45)*s(3),(true->[])),arc(s(39)*s(4),0,s(47)*s(2),(true->[])),arc(s(39)*s(4),1,s(48)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(1),0,s(47)*s(2),(true->[])),arc(s(41)*s(1),1,s(48)*s(1),(true->[])),arc(s(41)*s(1),2,s(45)*s(3),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(40)*s(2),0,s(47)*s(2),(true->[])),arc(s(40)*s(2),1,s(48)*s(1),(true->[])),arc(s(40)*s(2),2,s(44)*s(5),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(48)*s(1),(true->[])),arc(s(37)*s(5),2,s(45)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(16)*s(12),0,s(7)*s(13),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(6)*s(13),(true->[])),arc(s(2)*s(13),2,s(8)*s(13),(true->[])),arc(s(45)*s(3),0,s(52)*s(4),(true->[])),arc(s(45)*s(3),1,s(55)*s(1),(true->[])),arc(s(45)*s(3),2,s(53)*s(3),(true->[])),arc(s(46)*s(4),0,s(54)*s(2),(true->[])),arc(s(46)*s(4),1,s(55)*s(1),(true->[])),arc(s(46)*s(4),2,s(36)*s(6),(true->[])),arc(s(48)*s(1),0,s(54)*s(2),(true->[])),arc(s(48)*s(1),1,s(55)*s(1),(true->[])),arc(s(48)*s(1),2,s(53)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(31)*s(10),(true->[])),arc(s(47)*s(2),0,s(54)*s(2),(true->[])),arc(s(47)*s(2),1,s(55)*s(1),(true->[])),arc(s(47)*s(2),2,s(51)*s(5),(true->[])),arc(s(24)*s(10),0,s(32)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(31)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(31)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(44)*s(5),0,s(35)*s(7),(true->[])),arc(s(44)*s(5),1,s(55)*s(1),(true->[])),arc(s(44)*s(5),2,s(53)*s(3),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(13),(true->[])),arc(s(8)*s(13),1,s(13)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(23)*s(12),0,s(14)*s(13),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(31)*s(10),(true->[])),arc(s(4)*s(13),0,s(11)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(13),(true->[])),arc(s(4)*s(13),2,s(10)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(13)*s(13),(true->[])),arc(s(6)*s(13),2,s(10)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(13)*s(13),(true->[])),arc(s(7)*s(13),2,s(15)*s(13),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(13)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(52)*s(4),0,s(63)*s(2),(true->[])),arc(s(52)*s(4),1,s(64)*s(1),(true->[])),arc(s(52)*s(4),2,s(43)*s(6),(true->[])),arc(s(53)*s(3),0,s(60)*s(4),(true->[])),arc(s(53)*s(3),1,s(64)*s(1),(true->[])),arc(s(53)*s(3),2,s(62)*s(3),(true->[])),arc(s(55)*s(1),0,s(63)*s(2),(true->[])),arc(s(55)*s(1),1,s(64)*s(1),(true->[])),arc(s(55)*s(1),2,s(62)*s(3),(true->[])),arc(s(36)*s(6),0,s(42)*s(7),(true->[])),arc(s(36)*s(6),1,s(41)*s(8),(true->[])),arc(s(36)*s(6),2,s(38)*s(10),(true->[])),arc(s(54)*s(2),0,s(63)*s(2),(true->[])),arc(s(54)*s(2),1,s(64)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(5),(true->[])),arc(s(31)*s(10),0,s(39)*s(11),(true->[])),arc(s(31)*s(10),1,s(41)*s(8),(true->[])),arc(s(31)*s(10),2,s(38)*s(10),(true->[])),arc(s(34)*s(8),0,s(40)*s(9),(true->[])),arc(s(34)*s(8),1,s(41)*s(8),(true->[])),arc(s(34)*s(8),2,s(38)*s(10),(true->[])),arc(s(35)*s(7),0,s(40)*s(9),(true->[])),arc(s(35)*s(7),1,s(41)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(51)*s(5),0,s(42)*s(7),(true->[])),arc(s(51)*s(5),1,s(64)*s(1),(true->[])),arc(s(51)*s(5),2,s(62)*s(3),(true->[])),arc(s(32)*s(11),0,s(40)*s(9),(true->[])),arc(s(32)*s(11),1,s(41)*s(8),(true->[])),arc(s(32)*s(11),2,s(22)*s(13),(true->[])),arc(s(33)*s(9),0,s(40)*s(9),(true->[])),arc(s(33)*s(9),1,s(41)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(15)*s(13),0,s(21)*s(13),(true->[])),arc(s(15)*s(13),1,s(20)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(30)*s(12),0,s(21)*s(13),(true->[])),arc(s(30)*s(12),1,s(41)*s(8),(true->[])),arc(s(30)*s(12),2,s(38)*s(10),(true->[])),arc(s(10)*s(13),0,s(18)*s(13),(true->[])),arc(s(10)*s(13),1,s(20)*s(13),(true->[])),arc(s(10)*s(13),2,s(17)*s(13),(true->[])),arc(s(13)*s(13),0,s(19)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(13),(true->[])),arc(s(13)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(19)*s(13),(true->[])),arc(s(14)*s(13),1,s(20)*s(13),(true->[])),arc(s(14)*s(13),2,s(22)*s(13),(true->[])),arc(s(11)*s(13),0,s(19)*s(13),(true->[])),arc(s(11)*s(13),1,s(20)*s(13),(true->[])),arc(s(11)*s(13),2,s(3)*s(13),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(13),(true->[])),arc(s(12)*s(13),2,s(16)*s(13),(true->[])),arc(s(9)*s(13),0,s(2)*s(13),(true->[])),arc(s(9)*s(13),1,s(20)*s(13),(true->[])),arc(s(9)*s(13),2,s(17)*s(13),(true->[])),arc(s(43)*s(6),0,s(49)*s(7),(true->[])),arc(s(43)*s(6),1,s(48)*s(8),(true->[])),arc(s(43)*s(6),2,s(45)*s(10),(true->[])),arc(s(63)*s(2),0,s(64)*s(2),(true->[])),arc(s(63)*s(2),1,s(64)*s(1),(true->[])),arc(s(63)*s(2),2,s(59)*s(5),(true->[])),arc(s(64)*s(1),0,s(64)*s(2),(true->[])),arc(s(64)*s(1),1,s(64)*s(1),(true->[])),arc(s(64)*s(1),2,s(64)*s(3),(true->[])),arc(s(60)*s(4),0,s(64)*s(2),(true->[])),arc(s(60)*s(4),1,s(64)*s(1),(true->[])),arc(s(60)*s(4),2,s(50)*s(6),(true->[])),arc(s(62)*s(3),0,s(61)*s(4),(true->[])),arc(s(62)*s(3),1,s(64)*s(1),(true->[])),arc(s(62)*s(3),2,s(64)*s(3),(true->[])),arc(s(38)*s(10),0,s(46)*s(11),(true->[])),arc(s(38)*s(10),1,s(48)*s(8),(true->[])),arc(s(38)*s(10),2,s(45)*s(10),(true->[])),arc(s(41)*s(8),0,s(47)*s(9),(true->[])),arc(s(41)*s(8),1,s(48)*s(8),(true->[])),arc(s(41)*s(8),2,s(45)*s(10),(true->[])),arc(s(42)*s(7),0,s(47)*s(9),(true->[])),arc(s(42)*s(7),1,s(48)*s(8),(true->[])),arc(s(42)*s(7),2,s(50)*s(6),(true->[])),arc(s(58)*s(5),0,s(49)*s(7),(true->[])),arc(s(58)*s(5),1,s(64)*s(1),(true->[])),arc(s(58)*s(5),2,s(64)*s(3),(true->[])),arc(s(39)*s(11),0,s(47)*s(9),(true->[])),arc(s(39)*s(11),1,s(48)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(40)*s(9),0,s(47)*s(9),(true->[])),arc(s(40)*s(9),1,s(48)*s(8),(true->[])),arc(s(40)*s(9),2,s(44)*s(12),(true->[])),arc(s(22)*s(13),0,s(28)*s(13),(true->[])),arc(s(22)*s(13),1,s(27)*s(13),(true->[])),arc(s(22)*s(13),2,s(24)*s(13),(true->[])),arc(s(37)*s(12),0,s(28)*s(13),(true->[])),arc(s(37)*s(12),1,s(48)*s(8),(true->[])),arc(s(37)*s(12),2,s(45)*s(10),(true->[])),arc(s(17)*s(13),0,s(25)*s(13),(true->[])),arc(s(17)*s(13),1,s(27)*s(13),(true->[])),arc(s(17)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(13),0,s(26)*s(13),(true->[])),arc(s(20)*s(13),1,s(27)*s(13),(true->[])),arc(s(20)*s(13),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(26)*s(13),(true->[])),arc(s(21)*s(13),1,s(27)*s(13),(true->[])),arc(s(21)*s(13),2,s(29)*s(13),(true->[])),arc(s(18)*s(13),0,s(26)*s(13),(true->[])),arc(s(18)*s(13),1,s(27)*s(13),(true->[])),arc(s(18)*s(13),2,s(8)*s(13),(true->[])),arc(s(19)*s(13),0,s(26)*s(13),(true->[])),arc(s(19)*s(13),1,s(27)*s(13),(true->[])),arc(s(19)*s(13),2,s(23)*s(13),(true->[])),arc(s(16)*s(13),0,s(7)*s(13),(true->[])),arc(s(16)*s(13),1,s(27)*s(13),(true->[])),arc(s(16)*s(13),2,s(24)*s(13),(true->[])),arc(s(45)*s(10),0,s(52)*s(11),(true->[])),arc(s(45)*s(10),1,s(55)*s(8),(true->[])),arc(s(45)*s(10),2,s(53)*s(10),(true->[])),arc(s(48)*s(8),0,s(54)*s(9),(true->[])),arc(s(48)*s(8),1,s(55)*s(8),(true->[])),arc(s(48)*s(8),2,s(53)*s(10),(true->[])),arc(s(49)*s(7),0,s(54)*s(9),(true->[])),arc(s(49)*s(7),1,s(55)*s(8),(true->[])),arc(s(49)*s(7),2,s(57)*s(6),(true->[])),arc(s(59)*s(5),0,s(56)*s(7),(true->[])),arc(s(59)*s(5),1,s(64)*s(1),(true->[])),arc(s(59)*s(5),2,s(64)*s(3),(true->[])),arc(s(64)*s(2),0,s(64)*s(2),(true->[])),arc(s(64)*s(2),1,s(64)*s(1),(true->[])),arc(s(64)*s(2),2,s(64)*s(5),(true->[])),arc(s(64)*s(3),0,s(64)*s(4),(true->[])),arc(s(64)*s(3),1,s(64)*s(1),(true->[])),arc(s(64)*s(3),2,s(64)*s(3),(true->[])),arc(s(50)*s(6),0,s(56)*s(7),(true->[])),arc(s(50)*s(6),1,s(55)*s(8),(true->[])),arc(s(50)*s(6),2,s(53)*s(10),(true->[])),arc(s(61)*s(4),0,s(64)*s(2),(true->[])),arc(s(61)*s(4),1,s(64)*s(1),(true->[])),arc(s(61)*s(4),2,s(57)*s(6),(true->[])),arc(s(46)*s(11),0,s(54)*s(9),(true->[])),arc(s(46)*s(11),1,s(55)*s(8),(true->[])),arc(s(46)*s(11),2,s(36)*s(13),(true->[])),arc(s(47)*s(9),0,s(54)*s(9),(true->[])),arc(s(47)*s(9),1,s(55)*s(8),(true->[])),arc(s(47)*s(9),2,s(51)*s(12),(true->[])),arc(s(29)*s(13),0,s(35)*s(13),(true->[])),arc(s(29)*s(13),1,s(34)*s(13),(true->[])),arc(s(29)*s(13),2,s(31)*s(13),(true->[])),arc(s(44)*s(12),0,s(35)*s(13),(true->[])),arc(s(44)*s(12),1,s(55)*s(8),(true->[])),arc(s(44)*s(12),2,s(53)*s(10),(true->[])),arc(s(24)*s(13),0,s(32)*s(13),(true->[])),arc(s(24)*s(13),1,s(34)*s(13),(true->[])),arc(s(24)*s(13),2,s(31)*s(13),(true->[])),arc(s(27)*s(13),0,s(33)*s(13),(true->[])),arc(s(27)*s(13),1,s(34)*s(13),(true->[])),arc(s(27)*s(13),2,s(31)*s(13),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(34)*s(13),(true->[])),arc(s(28)*s(13),2,s(36)*s(13),(true->[])),arc(s(25)*s(13),0,s(33)*s(13),(true->[])),arc(s(25)*s(13),1,s(34)*s(13),(true->[])),arc(s(25)*s(13),2,s(15)*s(13),(true->[])),arc(s(26)*s(13),0,s(33)*s(13),(true->[])),arc(s(26)*s(13),1,s(34)*s(13),(true->[])),arc(s(26)*s(13),2,s(30)*s(13),(true->[])),arc(s(23)*s(13),0,s(14)*s(13),(true->[])),arc(s(23)*s(13),1,s(34)*s(13),(true->[])),arc(s(23)*s(13),2,s(31)*s(13),(true->[])),arc(s(52)*s(11),0,s(63)*s(9),(true->[])),arc(s(52)*s(11),1,s(64)*s(8),(true->[])),arc(s(52)*s(11),2,s(43)*s(13),(true->[])),arc(s(53)*s(10),0,s(60)*s(11),(true->[])),arc(s(53)*s(10),1,s(64)*s(8),(true->[])),arc(s(53)*s(10),2,s(62)*s(10),(true->[])),arc(s(55)*s(8),0,s(63)*s(9),(true->[])),arc(s(55)*s(8),1,s(64)*s(8),(true->[])),arc(s(55)*s(8),2,s(62)*s(10),(true->[])),arc(s(54)*s(9),0,s(63)*s(9),(true->[])),arc(s(54)*s(9),1,s(64)*s(8),(true->[])),arc(s(54)*s(9),2,s(58)*s(12),(true->[])),arc(s(57)*s(6),0,s(64)*s(7),(true->[])),arc(s(57)*s(6),1,s(64)*s(8),(true->[])),arc(s(57)*s(6),2,s(62)*s(10),(true->[])),arc(s(56)*s(7),0,s(63)*s(9),(true->[])),arc(s(56)*s(7),1,s(64)*s(8),(true->[])),arc(s(56)*s(7),2,s(64)*s(6),(true->[])),arc(s(64)*s(5),0,s(64)*s(7),(true->[])),arc(s(64)*s(5),1,s(64)*s(1),(true->[])),arc(s(64)*s(5),2,s(64)*s(3),(true->[])),arc(s(64)*s(4),0,s(64)*s(2),(true->[])),arc(s(64)*s(4),1,s(64)*s(1),(true->[])),arc(s(64)*s(4),2,s(64)*s(6),(true->[])),arc(s(36)*s(13),0,s(42)*s(13),(true->[])),arc(s(36)*s(13),1,s(41)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(13),(true->[])),arc(s(51)*s(12),0,s(42)*s(13),(true->[])),arc(s(51)*s(12),1,s(64)*s(8),(true->[])),arc(s(51)*s(12),2,s(62)*s(10),(true->[])),arc(s(31)*s(13),0,s(39)*s(13),(true->[])),arc(s(31)*s(13),1,s(41)*s(13),(true->[])),arc(s(31)*s(13),2,s(38)*s(13),(true->[])),arc(s(34)*s(13),0,s(40)*s(13),(true->[])),arc(s(34)*s(13),1,s(41)*s(13),(true->[])),arc(s(34)*s(13),2,s(38)*s(13),(true->[])),arc(s(35)*s(13),0,s(40)*s(13),(true->[])),arc(s(35)*s(13),1,s(41)*s(13),(true->[])),arc(s(35)*s(13),2,s(43)*s(13),(true->[])),arc(s(32)*s(13),0,s(40)*s(13),(true->[])),arc(s(32)*s(13),1,s(41)*s(13),(true->[])),arc(s(32)*s(13),2,s(22)*s(13),(true->[])),arc(s(33)*s(13),0,s(40)*s(13),(true->[])),arc(s(33)*s(13),1,s(41)*s(13),(true->[])),arc(s(33)*s(13),2,s(37)*s(13),(true->[])),arc(s(30)*s(13),0,s(21)*s(13),(true->[])),arc(s(30)*s(13),1,s(41)*s(13),(true->[])),arc(s(30)*s(13),2,s(38)*s(13),(true->[])),arc(s(43)*s(13),0,s(49)*s(13),(true->[])),arc(s(43)*s(13),1,s(48)*s(13),(true->[])),arc(s(43)*s(13),2,s(45)*s(13),(true->[])),arc(s(63)*s(9),0,s(64)*s(9),(true->[])),arc(s(63)*s(9),1,s(64)*s(8),(true->[])),arc(s(63)*s(9),2,s(59)*s(12),(true->[])),arc(s(64)*s(8),0,s(64)*s(9),(true->[])),arc(s(64)*s(8),1,s(64)*s(8),(true->[])),arc(s(64)*s(8),2,s(64)*s(10),(true->[])),arc(s(60)*s(11),0,s(64)*s(9),(true->[])),arc(s(60)*s(11),1,s(64)*s(8),(true->[])),arc(s(60)*s(11),2,s(50)*s(13),(true->[])),arc(s(62)*s(10),0,s(61)*s(11),(true->[])),arc(s(62)*s(10),1,s(64)*s(8),(true->[])),arc(s(62)*s(10),2,s(64)*s(10),(true->[])),arc(s(58)*s(12),0,s(49)*s(13),(true->[])),arc(s(58)*s(12),1,s(64)*s(8),(true->[])),arc(s(58)*s(12),2,s(64)*s(10),(true->[])),arc(s(64)*s(7),0,s(64)*s(9),(true->[])),arc(s(64)*s(7),1,s(64)*s(8),(true->[])),arc(s(64)*s(7),2,s(64)*s(6),(true->[])),arc(s(64)*s(6),0,s(64)*s(7),(true->[])),arc(s(64)*s(6),1,s(64)*s(8),(true->[])),arc(s(64)*s(6),2,s(64)*s(10),(true->[])),arc(s(38)*s(13),0,s(46)*s(13),(true->[])),arc(s(38)*s(13),1,s(48)*s(13),(true->[])),arc(s(38)*s(13),2,s(45)*s(13),(true->[])),arc(s(41)*s(13),0,s(47)*s(13),(true->[])),arc(s(41)*s(13),1,s(48)*s(13),(true->[])),arc(s(41)*s(13),2,s(45)*s(13),(true->[])),arc(s(42)*s(13),0,s(47)*s(13),(true->[])),arc(s(42)*s(13),1,s(48)*s(13),(true->[])),arc(s(42)*s(13),2,s(50)*s(13),(true->[])),arc(s(39)*s(13),0,s(47)*s(13),(true->[])),arc(s(39)*s(13),1,s(48)*s(13),(true->[])),arc(s(39)*s(13),2,s(29)*s(13),(true->[])),arc(s(40)*s(13),0,s(47)*s(13),(true->[])),arc(s(40)*s(13),1,s(48)*s(13),(true->[])),arc(s(40)*s(13),2,s(44)*s(13),(true->[])),arc(s(37)*s(13),0,s(28)*s(13),(true->[])),arc(s(37)*s(13),1,s(48)*s(13),(true->[])),arc(s(37)*s(13),2,s(45)*s(13),(true->[])),arc(s(45)*s(13),0,s(52)*s(13),(true->[])),arc(s(45)*s(13),1,s(55)*s(13),(true->[])),arc(s(45)*s(13),2,s(53)*s(13),(true->[])),arc(s(48)*s(13),0,s(54)*s(13),(true->[])),arc(s(48)*s(13),1,s(55)*s(13),(true->[])),arc(s(48)*s(13),2,s(53)*s(13),(true->[])),arc(s(49)*s(13),0,s(54)*s(13),(true->[])),arc(s(49)*s(13),1,s(55)*s(13),(true->[])),arc(s(49)*s(13),2,s(57)*s(13),(true->[])),arc(s(59)*s(12),0,s(56)*s(13),(true->[])),arc(s(59)*s(12),1,s(64)*s(8),(true->[])),arc(s(59)*s(12),2,s(64)*s(10),(true->[])),arc(s(64)*s(9),0,s(64)*s(9),(true->[])),arc(s(64)*s(9),1,s(64)*s(8),(true->[])),arc(s(64)*s(9),2,s(64)*s(12),(true->[])),arc(s(64)*s(10),0,s(64)*s(11),(true->[])),arc(s(64)*s(10),1,s(64)*s(8),(true->[])),arc(s(64)*s(10),2,s(64)*s(10),(true->[])),arc(s(50)*s(13),0,s(56)*s(13),(true->[])),arc(s(50)*s(13),1,s(55)*s(13),(true->[])),arc(s(50)*s(13),2,s(53)*s(13),(true->[])),arc(s(61)*s(11),0,s(64)*s(9),(true->[])),arc(s(61)*s(11),1,s(64)*s(8),(true->[])),arc(s(61)*s(11),2,s(57)*s(13),(true->[])),arc(s(46)*s(13),0,s(54)*s(13),(true->[])),arc(s(46)*s(13),1,s(55)*s(13),(true->[])),arc(s(46)*s(13),2,s(36)*s(13),(true->[])),arc(s(47)*s(13),0,s(54)*s(13),(true->[])),arc(s(47)*s(13),1,s(55)*s(13),(true->[])),arc(s(47)*s(13),2,s(51)*s(13),(true->[])),arc(s(44)*s(13),0,s(35)*s(13),(true->[])),arc(s(44)*s(13),1,s(55)*s(13),(true->[])),arc(s(44)*s(13),2,s(53)*s(13),(true->[])),arc(s(52)*s(13),0,s(63)*s(13),(true->[])),arc(s(52)*s(13),1,s(64)*s(13),(true->[])),arc(s(52)*s(13),2,s(43)*s(13),(true->[])),arc(s(53)*s(13),0,s(60)*s(13),(true->[])),arc(s(53)*s(13),1,s(64)*s(13),(true->[])),arc(s(53)*s(13),2,s(62)*s(13),(true->[])),arc(s(55)*s(13),0,s(63)*s(13),(true->[])),arc(s(55)*s(13),1,s(64)*s(13),(true->[])),arc(s(55)*s(13),2,s(62)*s(13),(true->[])),arc(s(54)*s(13),0,s(63)*s(13),(true->[])),arc(s(54)*s(13),1,s(64)*s(13),(true->[])),arc(s(54)*s(13),2,s(58)*s(13),(true->[])),arc(s(57)*s(13),0,s(64)*s(13),(true->[])),arc(s(57)*s(13),1,s(64)*s(13),(true->[])),arc(s(57)*s(13),2,s(62)*s(13),(true->[])),arc(s(56)*s(13),0,s(63)*s(13),(true->[])),arc(s(56)*s(13),1,s(64)*s(13),(true->[])),arc(s(56)*s(13),2,s(64)*s(13),(true->[])),arc(s(64)*s(12),0,s(64)*s(13),(true->[])),arc(s(64)*s(12),1,s(64)*s(8),(true->[])),arc(s(64)*s(12),2,s(64)*s(10),(true->[])),arc(s(64)*s(11),0,s(64)*s(9),(true->[])),arc(s(64)*s(11),1,s(64)*s(8),(true->[])),arc(s(64)*s(11),2,s(64)*s(13),(true->[])),arc(s(51)*s(13),0,s(42)*s(13),(true->[])),arc(s(51)*s(13),1,s(64)*s(13),(true->[])),arc(s(51)*s(13),2,s(62)*s(13),(true->[])),arc(s(63)*s(13),0,s(64)*s(13),(true->[])),arc(s(63)*s(13),1,s(64)*s(13),(true->[])),arc(s(63)*s(13),2,s(59)*s(13),(true->[])),arc(s(64)*s(13),0,s(64)*s(13),(true->[])),arc(s(64)*s(13),1,s(64)*s(13),(true->[])),arc(s(64)*s(13),2,s(64)*s(13),(true->[])),arc(s(60)*s(13),0,s(64)*s(13),(true->[])),arc(s(60)*s(13),1,s(64)*s(13),(true->[])),arc(s(60)*s(13),2,s(50)*s(13),(true->[])),arc(s(62)*s(13),0,s(61)*s(13),(true->[])),arc(s(62)*s(13),1,s(64)*s(13),(true->[])),arc(s(62)*s(13),2,s(64)*s(13),(true->[])),arc(s(58)*s(13),0,s(49)*s(13),(true->[])),arc(s(58)*s(13),1,s(64)*s(13),(true->[])),arc(s(58)*s(13),2,s(64)*s(13),(true->[])),arc(s(59)*s(13),0,s(56)*s(13),(true->[])),arc(s(59)*s(13),1,s(64)*s(13),(true->[])),arc(s(59)*s(13),2,s(64)*s(13),(true->[])),arc(s(61)*s(13),0,s(64)*s(13),(true->[])),arc(s(61)*s(13),1,s(64)*s(13),(true->[])),arc(s(61)*s(13),2,s(57)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(58)*s(20)),sink(s(59)*s(20)),sink(s(60)*s(20)),sink(s(61)*s(20)),sink(s(62)*s(20)),sink(s(63)*s(20)),sink(s(64)*s(20))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(32)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(31)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(31)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(31)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(41)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(4),0,s(40)*s(2),(true->[])),arc(s(32)*s(4),1,s(41)*s(1),(true->[])),arc(s(32)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(38)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(41)*s(1),(true->[])),arc(s(30)*s(5),2,s(38)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(14),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(38)*s(3),0,s(46)*s(4),(true->[])),arc(s(38)*s(3),1,s(48)*s(1),(true->[])),arc(s(38)*s(3),2,s(45)*s(3),(true->[])),arc(s(39)*s(4),0,s(47)*s(2),(true->[])),arc(s(39)*s(4),1,s(48)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(1),0,s(47)*s(2),(true->[])),arc(s(41)*s(1),1,s(48)*s(1),(true->[])),arc(s(41)*s(1),2,s(45)*s(3),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(40)*s(2),0,s(47)*s(2),(true->[])),arc(s(40)*s(2),1,s(48)*s(1),(true->[])),arc(s(40)*s(2),2,s(44)*s(5),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(48)*s(1),(true->[])),arc(s(37)*s(5),2,s(45)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(15),(true->[])),arc(s(3)*s(13),2,s(4)*s(17),(true->[])),arc(s(16)*s(12),0,s(7)*s(14),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(16),(true->[])),arc(s(2)*s(14),1,s(6)*s(15),(true->[])),arc(s(2)*s(14),2,s(8)*s(13),(true->[])),arc(s(45)*s(3),0,s(52)*s(4),(true->[])),arc(s(45)*s(3),1,s(55)*s(1),(true->[])),arc(s(45)*s(3),2,s(53)*s(3),(true->[])),arc(s(46)*s(4),0,s(54)*s(2),(true->[])),arc(s(46)*s(4),1,s(55)*s(1),(true->[])),arc(s(46)*s(4),2,s(36)*s(6),(true->[])),arc(s(48)*s(1),0,s(54)*s(2),(true->[])),arc(s(48)*s(1),1,s(55)*s(1),(true->[])),arc(s(48)*s(1),2,s(53)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(31)*s(10),(true->[])),arc(s(47)*s(2),0,s(54)*s(2),(true->[])),arc(s(47)*s(2),1,s(55)*s(1),(true->[])),arc(s(47)*s(2),2,s(51)*s(5),(true->[])),arc(s(24)*s(10),0,s(32)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(31)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(31)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(44)*s(5),0,s(35)*s(7),(true->[])),arc(s(44)*s(5),1,s(55)*s(1),(true->[])),arc(s(44)*s(5),2,s(53)*s(3),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(14),(true->[])),arc(s(8)*s(13),1,s(13)*s(15),(true->[])),arc(s(8)*s(13),2,s(10)*s(17),(true->[])),arc(s(23)*s(12),0,s(14)*s(14),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(31)*s(10),(true->[])),arc(s(4)*s(17),0,s(11)*s(18),(true->[])),arc(s(4)*s(17),1,s(13)*s(15),(true->[])),arc(s(4)*s(17),2,s(10)*s(17),(true->[])),arc(s(6)*s(15),0,s(12)*s(16),(true->[])),arc(s(6)*s(15),1,s(13)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(17),(true->[])),arc(s(7)*s(14),0,s(12)*s(16),(true->[])),arc(s(7)*s(14),1,s(13)*s(15),(true->[])),arc(s(7)*s(14),2,s(15)*s(13),(true->[])),arc(s(5)*s(16),0,s(12)*s(16),(true->[])),arc(s(5)*s(16),1,s(13)*s(15),(true->[])),arc(s(5)*s(16),2,s(9)*s(19),(true->[])),arc(s(52)*s(4),0,s(63)*s(2),(true->[])),arc(s(52)*s(4),1,s(64)*s(1),(true->[])),arc(s(52)*s(4),2,s(43)*s(6),(true->[])),arc(s(53)*s(3),0,s(60)*s(4),(true->[])),arc(s(53)*s(3),1,s(64)*s(1),(true->[])),arc(s(53)*s(3),2,s(62)*s(3),(true->[])),arc(s(55)*s(1),0,s(63)*s(2),(true->[])),arc(s(55)*s(1),1,s(64)*s(1),(true->[])),arc(s(55)*s(1),2,s(62)*s(3),(true->[])),arc(s(36)*s(6),0,s(42)*s(7),(true->[])),arc(s(36)*s(6),1,s(41)*s(8),(true->[])),arc(s(36)*s(6),2,s(38)*s(10),(true->[])),arc(s(54)*s(2),0,s(63)*s(2),(true->[])),arc(s(54)*s(2),1,s(64)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(5),(true->[])),arc(s(31)*s(10),0,s(39)*s(11),(true->[])),arc(s(31)*s(10),1,s(41)*s(8),(true->[])),arc(s(31)*s(10),2,s(38)*s(10),(true->[])),arc(s(34)*s(8),0,s(40)*s(9),(true->[])),arc(s(34)*s(8),1,s(41)*s(8),(true->[])),arc(s(34)*s(8),2,s(38)*s(10),(true->[])),arc(s(35)*s(7),0,s(40)*s(9),(true->[])),arc(s(35)*s(7),1,s(41)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(51)*s(5),0,s(42)*s(7),(true->[])),arc(s(51)*s(5),1,s(64)*s(1),(true->[])),arc(s(51)*s(5),2,s(62)*s(3),(true->[])),arc(s(32)*s(11),0,s(40)*s(9),(true->[])),arc(s(32)*s(11),1,s(41)*s(8),(true->[])),arc(s(32)*s(11),2,s(22)*s(13),(true->[])),arc(s(33)*s(9),0,s(40)*s(9),(true->[])),arc(s(33)*s(9),1,s(41)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(15)*s(13),0,s(21)*s(14),(true->[])),arc(s(15)*s(13),1,s(20)*s(15),(true->[])),arc(s(15)*s(13),2,s(17)*s(17),(true->[])),arc(s(30)*s(12),0,s(21)*s(14),(true->[])),arc(s(30)*s(12),1,s(41)*s(8),(true->[])),arc(s(30)*s(12),2,s(38)*s(10),(true->[])),arc(s(10)*s(17),0,s(18)*s(18),(true->[])),arc(s(10)*s(17),1,s(20)*s(15),(true->[])),arc(s(10)*s(17),2,s(17)*s(17),(true->[])),arc(s(13)*s(15),0,s(19)*s(16),(true->[])),arc(s(13)*s(15),1,s(20)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(17),(true->[])),arc(s(14)*s(14),0,s(19)*s(16),(true->[])),arc(s(14)*s(14),1,s(20)*s(15),(true->[])),arc(s(14)*s(14),2,s(22)*s(13),(true->[])),arc(s(11)*s(18),0,s(19)*s(16),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(3)*s(20),(true->[])),arc(s(12)*s(16),0,s(19)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(15),(true->[])),arc(s(12)*s(16),2,s(16)*s(19),(true->[])),arc(s(9)*s(19),0,s(2)*s(20),(true->[])),arc(s(9)*s(19),1,s(20)*s(15),(true->[])),arc(s(9)*s(19),2,s(17)*s(17),(true->[])),arc(s(43)*s(6),0,s(49)*s(7),(true->[])),arc(s(43)*s(6),1,s(48)*s(8),(true->[])),arc(s(43)*s(6),2,s(45)*s(10),(true->[])),arc(s(63)*s(2),0,s(64)*s(2),(true->[])),arc(s(63)*s(2),1,s(64)*s(1),(true->[])),arc(s(63)*s(2),2,s(59)*s(5),(true->[])),arc(s(64)*s(1),0,s(64)*s(2),(true->[])),arc(s(64)*s(1),1,s(64)*s(1),(true->[])),arc(s(64)*s(1),2,s(64)*s(3),(true->[])),arc(s(60)*s(4),0,s(64)*s(2),(true->[])),arc(s(60)*s(4),1,s(64)*s(1),(true->[])),arc(s(60)*s(4),2,s(50)*s(6),(true->[])),arc(s(62)*s(3),0,s(61)*s(4),(true->[])),arc(s(62)*s(3),1,s(64)*s(1),(true->[])),arc(s(62)*s(3),2,s(64)*s(3),(true->[])),arc(s(38)*s(10),0,s(46)*s(11),(true->[])),arc(s(38)*s(10),1,s(48)*s(8),(true->[])),arc(s(38)*s(10),2,s(45)*s(10),(true->[])),arc(s(41)*s(8),0,s(47)*s(9),(true->[])),arc(s(41)*s(8),1,s(48)*s(8),(true->[])),arc(s(41)*s(8),2,s(45)*s(10),(true->[])),arc(s(42)*s(7),0,s(47)*s(9),(true->[])),arc(s(42)*s(7),1,s(48)*s(8),(true->[])),arc(s(42)*s(7),2,s(50)*s(6),(true->[])),arc(s(58)*s(5),0,s(49)*s(7),(true->[])),arc(s(58)*s(5),1,s(64)*s(1),(true->[])),arc(s(58)*s(5),2,s(64)*s(3),(true->[])),arc(s(39)*s(11),0,s(47)*s(9),(true->[])),arc(s(39)*s(11),1,s(48)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(40)*s(9),0,s(47)*s(9),(true->[])),arc(s(40)*s(9),1,s(48)*s(8),(true->[])),arc(s(40)*s(9),2,s(44)*s(12),(true->[])),arc(s(22)*s(13),0,s(28)*s(14),(true->[])),arc(s(22)*s(13),1,s(27)*s(15),(true->[])),arc(s(22)*s(13),2,s(24)*s(17),(true->[])),arc(s(37)*s(12),0,s(28)*s(14),(true->[])),arc(s(37)*s(12),1,s(48)*s(8),(true->[])),arc(s(37)*s(12),2,s(45)*s(10),(true->[])),arc(s(17)*s(17),0,s(25)*s(18),(true->[])),arc(s(17)*s(17),1,s(27)*s(15),(true->[])),arc(s(17)*s(17),2,s(24)*s(17),(true->[])),arc(s(20)*s(15),0,s(26)*s(16),(true->[])),arc(s(20)*s(15),1,s(27)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(17),(true->[])),arc(s(21)*s(14),0,s(26)*s(16),(true->[])),arc(s(21)*s(14),1,s(27)*s(15),(true->[])),arc(s(21)*s(14),2,s(29)*s(13),(true->[])),arc(s(18)*s(18),0,s(26)*s(16),(true->[])),arc(s(18)*s(18),1,s(27)*s(15),(true->[])),arc(s(18)*s(18),2,s(8)*s(20),(true->[])),arc(s(19)*s(16),0,s(26)*s(16),(true->[])),arc(s(19)*s(16),1,s(27)*s(15),(true->[])),arc(s(19)*s(16),2,s(23)*s(19),(true->[])),arc(s(3)*s(20),0,s(7)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(4)*s(20),(true->[])),arc(s(16)*s(19),0,s(7)*s(20),(true->[])),arc(s(16)*s(19),1,s(27)*s(15),(true->[])),arc(s(16)*s(19),2,s(24)*s(17),(true->[])),arc(s(2)*s(20),0,s(5)*s(20),(true->[])),arc(s(2)*s(20),1,s(6)*s(20),(true->[])),arc(s(2)*s(20),2,s(8)*s(20),(true->[])),arc(s(45)*s(10),0,s(52)*s(11),(true->[])),arc(s(45)*s(10),1,s(55)*s(8),(true->[])),arc(s(45)*s(10),2,s(53)*s(10),(true->[])),arc(s(48)*s(8),0,s(54)*s(9),(true->[])),arc(s(48)*s(8),1,s(55)*s(8),(true->[])),arc(s(48)*s(8),2,s(53)*s(10),(true->[])),arc(s(49)*s(7),0,s(54)*s(9),(true->[])),arc(s(49)*s(7),1,s(55)*s(8),(true->[])),arc(s(49)*s(7),2,s(57)*s(6),(true->[])),arc(s(59)*s(5),0,s(56)*s(7),(true->[])),arc(s(59)*s(5),1,s(64)*s(1),(true->[])),arc(s(59)*s(5),2,s(64)*s(3),(true->[])),arc(s(64)*s(2),0,s(64)*s(2),(true->[])),arc(s(64)*s(2),1,s(64)*s(1),(true->[])),arc(s(64)*s(2),2,s(64)*s(5),(true->[])),arc(s(64)*s(3),0,s(64)*s(4),(true->[])),arc(s(64)*s(3),1,s(64)*s(1),(true->[])),arc(s(64)*s(3),2,s(64)*s(3),(true->[])),arc(s(50)*s(6),0,s(56)*s(7),(true->[])),arc(s(50)*s(6),1,s(55)*s(8),(true->[])),arc(s(50)*s(6),2,s(53)*s(10),(true->[])),arc(s(61)*s(4),0,s(64)*s(2),(true->[])),arc(s(61)*s(4),1,s(64)*s(1),(true->[])),arc(s(61)*s(4),2,s(57)*s(6),(true->[])),arc(s(46)*s(11),0,s(54)*s(9),(true->[])),arc(s(46)*s(11),1,s(55)*s(8),(true->[])),arc(s(46)*s(11),2,s(36)*s(13),(true->[])),arc(s(47)*s(9),0,s(54)*s(9),(true->[])),arc(s(47)*s(9),1,s(55)*s(8),(true->[])),arc(s(47)*s(9),2,s(51)*s(12),(true->[])),arc(s(29)*s(13),0,s(35)*s(14),(true->[])),arc(s(29)*s(13),1,s(34)*s(15),(true->[])),arc(s(29)*s(13),2,s(31)*s(17),(true->[])),arc(s(44)*s(12),0,s(35)*s(14),(true->[])),arc(s(44)*s(12),1,s(55)*s(8),(true->[])),arc(s(44)*s(12),2,s(53)*s(10),(true->[])),arc(s(24)*s(17),0,s(32)*s(18),(true->[])),arc(s(24)*s(17),1,s(34)*s(15),(true->[])),arc(s(24)*s(17),2,s(31)*s(17),(true->[])),arc(s(27)*s(15),0,s(33)*s(16),(true->[])),arc(s(27)*s(15),1,s(34)*s(15),(true->[])),arc(s(27)*s(15),2,s(31)*s(17),(true->[])),arc(s(28)*s(14),0,s(33)*s(16),(true->[])),arc(s(28)*s(14),1,s(34)*s(15),(true->[])),arc(s(28)*s(14),2,s(36)*s(13),(true->[])),arc(s(25)*s(18),0,s(33)*s(16),(true->[])),arc(s(25)*s(18),1,s(34)*s(15),(true->[])),arc(s(25)*s(18),2,s(15)*s(20),(true->[])),arc(s(26)*s(16),0,s(33)*s(16),(true->[])),arc(s(26)*s(16),1,s(34)*s(15),(true->[])),arc(s(26)*s(16),2,s(30)*s(19),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(13)*s(20),(true->[])),arc(s(8)*s(20),2,s(10)*s(20),(true->[])),arc(s(23)*s(19),0,s(14)*s(20),(true->[])),arc(s(23)*s(19),1,s(34)*s(15),(true->[])),arc(s(23)*s(19),2,s(31)*s(17),(true->[])),arc(s(4)*s(20),0,s(11)*s(20),(true->[])),arc(s(4)*s(20),1,s(13)*s(20),(true->[])),arc(s(4)*s(20),2,s(10)*s(20),(true->[])),arc(s(6)*s(20),0,s(12)*s(20),(true->[])),arc(s(6)*s(20),1,s(13)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(7)*s(20),0,s(12)*s(20),(true->[])),arc(s(7)*s(20),1,s(13)*s(20),(true->[])),arc(s(7)*s(20),2,s(15)*s(20),(true->[])),arc(s(5)*s(20),0,s(12)*s(20),(true->[])),arc(s(5)*s(20),1,s(13)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(52)*s(11),0,s(63)*s(9),(true->[])),arc(s(52)*s(11),1,s(64)*s(8),(true->[])),arc(s(52)*s(11),2,s(43)*s(13),(true->[])),arc(s(53)*s(10),0,s(60)*s(11),(true->[])),arc(s(53)*s(10),1,s(64)*s(8),(true->[])),arc(s(53)*s(10),2,s(62)*s(10),(true->[])),arc(s(55)*s(8),0,s(63)*s(9),(true->[])),arc(s(55)*s(8),1,s(64)*s(8),(true->[])),arc(s(55)*s(8),2,s(62)*s(10),(true->[])),arc(s(54)*s(9),0,s(63)*s(9),(true->[])),arc(s(54)*s(9),1,s(64)*s(8),(true->[])),arc(s(54)*s(9),2,s(58)*s(12),(true->[])),arc(s(57)*s(6),0,s(64)*s(7),(true->[])),arc(s(57)*s(6),1,s(64)*s(8),(true->[])),arc(s(57)*s(6),2,s(62)*s(10),(true->[])),arc(s(56)*s(7),0,s(63)*s(9),(true->[])),arc(s(56)*s(7),1,s(64)*s(8),(true->[])),arc(s(56)*s(7),2,s(64)*s(6),(true->[])),arc(s(64)*s(5),0,s(64)*s(7),(true->[])),arc(s(64)*s(5),1,s(64)*s(1),(true->[])),arc(s(64)*s(5),2,s(64)*s(3),(true->[])),arc(s(64)*s(4),0,s(64)*s(2),(true->[])),arc(s(64)*s(4),1,s(64)*s(1),(true->[])),arc(s(64)*s(4),2,s(64)*s(6),(true->[])),arc(s(36)*s(13),0,s(42)*s(14),(true->[])),arc(s(36)*s(13),1,s(41)*s(15),(true->[])),arc(s(36)*s(13),2,s(38)*s(17),(true->[])),arc(s(51)*s(12),0,s(42)*s(14),(true->[])),arc(s(51)*s(12),1,s(64)*s(8),(true->[])),arc(s(51)*s(12),2,s(62)*s(10),(true->[])),arc(s(31)*s(17),0,s(39)*s(18),(true->[])),arc(s(31)*s(17),1,s(41)*s(15),(true->[])),arc(s(31)*s(17),2,s(38)*s(17),(true->[])),arc(s(34)*s(15),0,s(40)*s(16),(true->[])),arc(s(34)*s(15),1,s(41)*s(15),(true->[])),arc(s(34)*s(15),2,s(38)*s(17),(true->[])),arc(s(35)*s(14),0,s(40)*s(16),(true->[])),arc(s(35)*s(14),1,s(41)*s(15),(true->[])),arc(s(35)*s(14),2,s(43)*s(13),(true->[])),arc(s(32)*s(18),0,s(40)*s(16),(true->[])),arc(s(32)*s(18),1,s(41)*s(15),(true->[])),arc(s(32)*s(18),2,s(22)*s(20),(true->[])),arc(s(33)*s(16),0,s(40)*s(16),(true->[])),arc(s(33)*s(16),1,s(41)*s(15),(true->[])),arc(s(33)*s(16),2,s(37)*s(19),(true->[])),arc(s(15)*s(20),0,s(21)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(17)*s(20),(true->[])),arc(s(30)*s(19),0,s(21)*s(20),(true->[])),arc(s(30)*s(19),1,s(41)*s(15),(true->[])),arc(s(30)*s(19),2,s(38)*s(17),(true->[])),arc(s(10)*s(20),0,s(18)*s(20),(true->[])),arc(s(10)*s(20),1,s(20)*s(20),(true->[])),arc(s(10)*s(20),2,s(17)*s(20),(true->[])),arc(s(13)*s(20),0,s(19)*s(20),(true->[])),arc(s(13)*s(20),1,s(20)*s(20),(true->[])),arc(s(13)*s(20),2,s(17)*s(20),(true->[])),arc(s(14)*s(20),0,s(19)*s(20),(true->[])),arc(s(14)*s(20),1,s(20)*s(20),(true->[])),arc(s(14)*s(20),2,s(22)*s(20),(true->[])),arc(s(11)*s(20),0,s(19)*s(20),(true->[])),arc(s(11)*s(20),1,s(20)*s(20),(true->[])),arc(s(11)*s(20),2,s(3)*s(20),(true->[])),arc(s(12)*s(20),0,s(19)*s(20),(true->[])),arc(s(12)*s(20),1,s(20)*s(20),(true->[])),arc(s(12)*s(20),2,s(16)*s(20),(true->[])),arc(s(9)*s(20),0,s(2)*s(20),(true->[])),arc(s(9)*s(20),1,s(20)*s(20),(true->[])),arc(s(9)*s(20),2,s(17)*s(20),(true->[])),arc(s(43)*s(13),0,s(49)*s(14),(true->[])),arc(s(43)*s(13),1,s(48)*s(15),(true->[])),arc(s(43)*s(13),2,s(45)*s(17),(true->[])),arc(s(63)*s(9),0,s(64)*s(9),(true->[])),arc(s(63)*s(9),1,s(64)*s(8),(true->[])),arc(s(63)*s(9),2,s(59)*s(12),(true->[])),arc(s(64)*s(8),0,s(64)*s(9),(true->[])),arc(s(64)*s(8),1,s(64)*s(8),(true->[])),arc(s(64)*s(8),2,s(64)*s(10),(true->[])),arc(s(60)*s(11),0,s(64)*s(9),(true->[])),arc(s(60)*s(11),1,s(64)*s(8),(true->[])),arc(s(60)*s(11),2,s(50)*s(13),(true->[])),arc(s(62)*s(10),0,s(61)*s(11),(true->[])),arc(s(62)*s(10),1,s(64)*s(8),(true->[])),arc(s(62)*s(10),2,s(64)*s(10),(true->[])),arc(s(58)*s(12),0,s(49)*s(14),(true->[])),arc(s(58)*s(12),1,s(64)*s(8),(true->[])),arc(s(58)*s(12),2,s(64)*s(10),(true->[])),arc(s(64)*s(7),0,s(64)*s(9),(true->[])),arc(s(64)*s(7),1,s(64)*s(8),(true->[])),arc(s(64)*s(7),2,s(64)*s(6),(true->[])),arc(s(64)*s(6),0,s(64)*s(7),(true->[])),arc(s(64)*s(6),1,s(64)*s(8),(true->[])),arc(s(64)*s(6),2,s(64)*s(10),(true->[])),arc(s(38)*s(17),0,s(46)*s(18),(true->[])),arc(s(38)*s(17),1,s(48)*s(15),(true->[])),arc(s(38)*s(17),2,s(45)*s(17),(true->[])),arc(s(41)*s(15),0,s(47)*s(16),(true->[])),arc(s(41)*s(15),1,s(48)*s(15),(true->[])),arc(s(41)*s(15),2,s(45)*s(17),(true->[])),arc(s(42)*s(14),0,s(47)*s(16),(true->[])),arc(s(42)*s(14),1,s(48)*s(15),(true->[])),arc(s(42)*s(14),2,s(50)*s(13),(true->[])),arc(s(39)*s(18),0,s(47)*s(16),(true->[])),arc(s(39)*s(18),1,s(48)*s(15),(true->[])),arc(s(39)*s(18),2,s(29)*s(20),(true->[])),arc(s(40)*s(16),0,s(47)*s(16),(true->[])),arc(s(40)*s(16),1,s(48)*s(15),(true->[])),arc(s(40)*s(16),2,s(44)*s(19),(true->[])),arc(s(22)*s(20),0,s(28)*s(20),(true->[])),arc(s(22)*s(20),1,s(27)*s(20),(true->[])),arc(s(22)*s(20),2,s(24)*s(20),(true->[])),arc(s(37)*s(19),0,s(28)*s(20),(true->[])),arc(s(37)*s(19),1,s(48)*s(15),(true->[])),arc(s(37)*s(19),2,s(45)*s(17),(true->[])),arc(s(17)*s(20),0,s(25)*s(20),(true->[])),arc(s(17)*s(20),1,s(27)*s(20),(true->[])),arc(s(17)*s(20),2,s(24)*s(20),(true->[])),arc(s(20)*s(20),0,s(26)*s(20),(true->[])),arc(s(20)*s(20),1,s(27)*s(20),(true->[])),arc(s(20)*s(20),2,s(24)*s(20),(true->[])),arc(s(21)*s(20),0,s(26)*s(20),(true->[])),arc(s(21)*s(20),1,s(27)*s(20),(true->[])),arc(s(21)*s(20),2,s(29)*s(20),(true->[])),arc(s(18)*s(20),0,s(26)*s(20),(true->[])),arc(s(18)*s(20),1,s(27)*s(20),(true->[])),arc(s(18)*s(20),2,s(8)*s(20),(true->[])),arc(s(19)*s(20),0,s(26)*s(20),(true->[])),arc(s(19)*s(20),1,s(27)*s(20),(true->[])),arc(s(19)*s(20),2,s(23)*s(20),(true->[])),arc(s(16)*s(20),0,s(7)*s(20),(true->[])),arc(s(16)*s(20),1,s(27)*s(20),(true->[])),arc(s(16)*s(20),2,s(24)*s(20),(true->[])),arc(s(45)*s(17),0,s(52)*s(18),(true->[])),arc(s(45)*s(17),1,s(55)*s(15),(true->[])),arc(s(45)*s(17),2,s(53)*s(17),(true->[])),arc(s(48)*s(15),0,s(54)*s(16),(true->[])),arc(s(48)*s(15),1,s(55)*s(15),(true->[])),arc(s(48)*s(15),2,s(53)*s(17),(true->[])),arc(s(49)*s(14),0,s(54)*s(16),(true->[])),arc(s(49)*s(14),1,s(55)*s(15),(true->[])),arc(s(49)*s(14),2,s(57)*s(13),(true->[])),arc(s(59)*s(12),0,s(56)*s(14),(true->[])),arc(s(59)*s(12),1,s(64)*s(8),(true->[])),arc(s(59)*s(12),2,s(64)*s(10),(true->[])),arc(s(64)*s(9),0,s(64)*s(9),(true->[])),arc(s(64)*s(9),1,s(64)*s(8),(true->[])),arc(s(64)*s(9),2,s(64)*s(12),(true->[])),arc(s(64)*s(10),0,s(64)*s(11),(true->[])),arc(s(64)*s(10),1,s(64)*s(8),(true->[])),arc(s(64)*s(10),2,s(64)*s(10),(true->[])),arc(s(50)*s(13),0,s(56)*s(14),(true->[])),arc(s(50)*s(13),1,s(55)*s(15),(true->[])),arc(s(50)*s(13),2,s(53)*s(17),(true->[])),arc(s(61)*s(11),0,s(64)*s(9),(true->[])),arc(s(61)*s(11),1,s(64)*s(8),(true->[])),arc(s(61)*s(11),2,s(57)*s(13),(true->[])),arc(s(46)*s(18),0,s(54)*s(16),(true->[])),arc(s(46)*s(18),1,s(55)*s(15),(true->[])),arc(s(46)*s(18),2,s(36)*s(20),(true->[])),arc(s(47)*s(16),0,s(54)*s(16),(true->[])),arc(s(47)*s(16),1,s(55)*s(15),(true->[])),arc(s(47)*s(16),2,s(51)*s(19),(true->[])),arc(s(29)*s(20),0,s(35)*s(20),(true->[])),arc(s(29)*s(20),1,s(34)*s(20),(true->[])),arc(s(29)*s(20),2,s(31)*s(20),(true->[])),arc(s(44)*s(19),0,s(35)*s(20),(true->[])),arc(s(44)*s(19),1,s(55)*s(15),(true->[])),arc(s(44)*s(19),2,s(53)*s(17),(true->[])),arc(s(24)*s(20),0,s(32)*s(20),(true->[])),arc(s(24)*s(20),1,s(34)*s(20),(true->[])),arc(s(24)*s(20),2,s(31)*s(20),(true->[])),arc(s(27)*s(20),0,s(33)*s(20),(true->[])),arc(s(27)*s(20),1,s(34)*s(20),(true->[])),arc(s(27)*s(20),2,s(31)*s(20),(true->[])),arc(s(28)*s(20),0,s(33)*s(20),(true->[])),arc(s(28)*s(20),1,s(34)*s(20),(true->[])),arc(s(28)*s(20),2,s(36)*s(20),(true->[])),arc(s(25)*s(20),0,s(33)*s(20),(true->[])),arc(s(25)*s(20),1,s(34)*s(20),(true->[])),arc(s(25)*s(20),2,s(15)*s(20),(true->[])),arc(s(26)*s(20),0,s(33)*s(20),(true->[])),arc(s(26)*s(20),1,s(34)*s(20),(true->[])),arc(s(26)*s(20),2,s(30)*s(20),(true->[])),arc(s(23)*s(20),0,s(14)*s(20),(true->[])),arc(s(23)*s(20),1,s(34)*s(20),(true->[])),arc(s(23)*s(20),2,s(31)*s(20),(true->[])),arc(s(52)*s(18),0,s(63)*s(16),(true->[])),arc(s(52)*s(18),1,s(64)*s(15),(true->[])),arc(s(52)*s(18),2,s(43)*s(20),(true->[])),arc(s(53)*s(17),0,s(60)*s(18),(true->[])),arc(s(53)*s(17),1,s(64)*s(15),(true->[])),arc(s(53)*s(17),2,s(62)*s(17),(true->[])),arc(s(55)*s(15),0,s(63)*s(16),(true->[])),arc(s(55)*s(15),1,s(64)*s(15),(true->[])),arc(s(55)*s(15),2,s(62)*s(17),(true->[])),arc(s(54)*s(16),0,s(63)*s(16),(true->[])),arc(s(54)*s(16),1,s(64)*s(15),(true->[])),arc(s(54)*s(16),2,s(58)*s(19),(true->[])),arc(s(57)*s(13),0,s(64)*s(14),(true->[])),arc(s(57)*s(13),1,s(64)*s(15),(true->[])),arc(s(57)*s(13),2,s(62)*s(17),(true->[])),arc(s(56)*s(14),0,s(63)*s(16),(true->[])),arc(s(56)*s(14),1,s(64)*s(15),(true->[])),arc(s(56)*s(14),2,s(64)*s(13),(true->[])),arc(s(64)*s(12),0,s(64)*s(14),(true->[])),arc(s(64)*s(12),1,s(64)*s(8),(true->[])),arc(s(64)*s(12),2,s(64)*s(10),(true->[])),arc(s(64)*s(11),0,s(64)*s(9),(true->[])),arc(s(64)*s(11),1,s(64)*s(8),(true->[])),arc(s(64)*s(11),2,s(64)*s(13),(true->[])),arc(s(36)*s(20),0,s(42)*s(20),(true->[])),arc(s(36)*s(20),1,s(41)*s(20),(true->[])),arc(s(36)*s(20),2,s(38)*s(20),(true->[])),arc(s(51)*s(19),0,s(42)*s(20),(true->[])),arc(s(51)*s(19),1,s(64)*s(15),(true->[])),arc(s(51)*s(19),2,s(62)*s(17),(true->[])),arc(s(31)*s(20),0,s(39)*s(20),(true->[])),arc(s(31)*s(20),1,s(41)*s(20),(true->[])),arc(s(31)*s(20),2,s(38)*s(20),(true->[])),arc(s(34)*s(20),0,s(40)*s(20),(true->[])),arc(s(34)*s(20),1,s(41)*s(20),(true->[])),arc(s(34)*s(20),2,s(38)*s(20),(true->[])),arc(s(35)*s(20),0,s(40)*s(20),(true->[])),arc(s(35)*s(20),1,s(41)*s(20),(true->[])),arc(s(35)*s(20),2,s(43)*s(20),(true->[])),arc(s(32)*s(20),0,s(40)*s(20),(true->[])),arc(s(32)*s(20),1,s(41)*s(20),(true->[])),arc(s(32)*s(20),2,s(22)*s(20),(true->[])),arc(s(33)*s(20),0,s(40)*s(20),(true->[])),arc(s(33)*s(20),1,s(41)*s(20),(true->[])),arc(s(33)*s(20),2,s(37)*s(20),(true->[])),arc(s(30)*s(20),0,s(21)*s(20),(true->[])),arc(s(30)*s(20),1,s(41)*s(20),(true->[])),arc(s(30)*s(20),2,s(38)*s(20),(true->[])),arc(s(43)*s(20),0,s(49)*s(20),(true->[])),arc(s(43)*s(20),1,s(48)*s(20),(true->[])),arc(s(43)*s(20),2,s(45)*s(20),(true->[])),arc(s(63)*s(16),0,s(64)*s(16),(true->[])),arc(s(63)*s(16),1,s(64)*s(15),(true->[])),arc(s(63)*s(16),2,s(59)*s(19),(true->[])),arc(s(64)*s(15),0,s(64)*s(16),(true->[])),arc(s(64)*s(15),1,s(64)*s(15),(true->[])),arc(s(64)*s(15),2,s(64)*s(17),(true->[])),arc(s(60)*s(18),0,s(64)*s(16),(true->[])),arc(s(60)*s(18),1,s(64)*s(15),(true->[])),arc(s(60)*s(18),2,s(50)*s(20),(true->[])),arc(s(62)*s(17),0,s(61)*s(18),(true->[])),arc(s(62)*s(17),1,s(64)*s(15),(true->[])),arc(s(62)*s(17),2,s(64)*s(17),(true->[])),arc(s(58)*s(19),0,s(49)*s(20),(true->[])),arc(s(58)*s(19),1,s(64)*s(15),(true->[])),arc(s(58)*s(19),2,s(64)*s(17),(true->[])),arc(s(64)*s(14),0,s(64)*s(16),(true->[])),arc(s(64)*s(14),1,s(64)*s(15),(true->[])),arc(s(64)*s(14),2,s(64)*s(13),(true->[])),arc(s(64)*s(13),0,s(64)*s(14),(true->[])),arc(s(64)*s(13),1,s(64)*s(15),(true->[])),arc(s(64)*s(13),2,s(64)*s(17),(true->[])),arc(s(38)*s(20),0,s(46)*s(20),(true->[])),arc(s(38)*s(20),1,s(48)*s(20),(true->[])),arc(s(38)*s(20),2,s(45)*s(20),(true->[])),arc(s(41)*s(20),0,s(47)*s(20),(true->[])),arc(s(41)*s(20),1,s(48)*s(20),(true->[])),arc(s(41)*s(20),2,s(45)*s(20),(true->[])),arc(s(42)*s(20),0,s(47)*s(20),(true->[])),arc(s(42)*s(20),1,s(48)*s(20),(true->[])),arc(s(42)*s(20),2,s(50)*s(20),(true->[])),arc(s(39)*s(20),0,s(47)*s(20),(true->[])),arc(s(39)*s(20),1,s(48)*s(20),(true->[])),arc(s(39)*s(20),2,s(29)*s(20),(true->[])),arc(s(40)*s(20),0,s(47)*s(20),(true->[])),arc(s(40)*s(20),1,s(48)*s(20),(true->[])),arc(s(40)*s(20),2,s(44)*s(20),(true->[])),arc(s(37)*s(20),0,s(28)*s(20),(true->[])),arc(s(37)*s(20),1,s(48)*s(20),(true->[])),arc(s(37)*s(20),2,s(45)*s(20),(true->[])),arc(s(45)*s(20),0,s(52)*s(20),(true->[])),arc(s(45)*s(20),1,s(55)*s(20),(true->[])),arc(s(45)*s(20),2,s(53)*s(20),(true->[])),arc(s(48)*s(20),0,s(54)*s(20),(true->[])),arc(s(48)*s(20),1,s(55)*s(20),(true->[])),arc(s(48)*s(20),2,s(53)*s(20),(true->[])),arc(s(49)*s(20),0,s(54)*s(20),(true->[])),arc(s(49)*s(20),1,s(55)*s(20),(true->[])),arc(s(49)*s(20),2,s(57)*s(20),(true->[])),arc(s(59)*s(19),0,s(56)*s(20),(true->[])),arc(s(59)*s(19),1,s(64)*s(15),(true->[])),arc(s(59)*s(19),2,s(64)*s(17),(true->[])),arc(s(64)*s(16),0,s(64)*s(16),(true->[])),arc(s(64)*s(16),1,s(64)*s(15),(true->[])),arc(s(64)*s(16),2,s(64)*s(19),(true->[])),arc(s(64)*s(17),0,s(64)*s(18),(true->[])),arc(s(64)*s(17),1,s(64)*s(15),(true->[])),arc(s(64)*s(17),2,s(64)*s(17),(true->[])),arc(s(50)*s(20),0,s(56)*s(20),(true->[])),arc(s(50)*s(20),1,s(55)*s(20),(true->[])),arc(s(50)*s(20),2,s(53)*s(20),(true->[])),arc(s(61)*s(18),0,s(64)*s(16),(true->[])),arc(s(61)*s(18),1,s(64)*s(15),(true->[])),arc(s(61)*s(18),2,s(57)*s(20),(true->[])),arc(s(46)*s(20),0,s(54)*s(20),(true->[])),arc(s(46)*s(20),1,s(55)*s(20),(true->[])),arc(s(46)*s(20),2,s(36)*s(20),(true->[])),arc(s(47)*s(20),0,s(54)*s(20),(true->[])),arc(s(47)*s(20),1,s(55)*s(20),(true->[])),arc(s(47)*s(20),2,s(51)*s(20),(true->[])),arc(s(44)*s(20),0,s(35)*s(20),(true->[])),arc(s(44)*s(20),1,s(55)*s(20),(true->[])),arc(s(44)*s(20),2,s(53)*s(20),(true->[])),arc(s(52)*s(20),0,s(63)*s(20),(true->[])),arc(s(52)*s(20),1,s(64)*s(20),(true->[])),arc(s(52)*s(20),2,s(43)*s(20),(true->[])),arc(s(53)*s(20),0,s(60)*s(20),(true->[])),arc(s(53)*s(20),1,s(64)*s(20),(true->[])),arc(s(53)*s(20),2,s(62)*s(20),(true->[])),arc(s(55)*s(20),0,s(63)*s(20),(true->[])),arc(s(55)*s(20),1,s(64)*s(20),(true->[])),arc(s(55)*s(20),2,s(62)*s(20),(true->[])),arc(s(54)*s(20),0,s(63)*s(20),(true->[])),arc(s(54)*s(20),1,s(64)*s(20),(true->[])),arc(s(54)*s(20),2,s(58)*s(20),(true->[])),arc(s(57)*s(20),0,s(64)*s(20),(true->[])),arc(s(57)*s(20),1,s(64)*s(20),(true->[])),arc(s(57)*s(20),2,s(62)*s(20),(true->[])),arc(s(56)*s(20),0,s(63)*s(20),(true->[])),arc(s(56)*s(20),1,s(64)*s(20),(true->[])),arc(s(56)*s(20),2,s(64)*s(20),(true->[])),arc(s(64)*s(19),0,s(64)*s(20),(true->[])),arc(s(64)*s(19),1,s(64)*s(15),(true->[])),arc(s(64)*s(19),2,s(64)*s(17),(true->[])),arc(s(64)*s(18),0,s(64)*s(16),(true->[])),arc(s(64)*s(18),1,s(64)*s(15),(true->[])),arc(s(64)*s(18),2,s(64)*s(20),(true->[])),arc(s(51)*s(20),0,s(42)*s(20),(true->[])),arc(s(51)*s(20),1,s(64)*s(20),(true->[])),arc(s(51)*s(20),2,s(62)*s(20),(true->[])),arc(s(63)*s(20),0,s(64)*s(20),(true->[])),arc(s(63)*s(20),1,s(64)*s(20),(true->[])),arc(s(63)*s(20),2,s(59)*s(20),(true->[])),arc(s(64)*s(20),0,s(64)*s(20),(true->[])),arc(s(64)*s(20),1,s(64)*s(20),(true->[])),arc(s(64)*s(20),2,s(64)*s(20),(true->[])),arc(s(60)*s(20),0,s(64)*s(20),(true->[])),arc(s(60)*s(20),1,s(64)*s(20),(true->[])),arc(s(60)*s(20),2,s(50)*s(20),(true->[])),arc(s(62)*s(20),0,s(61)*s(20),(true->[])),arc(s(62)*s(20),1,s(64)*s(20),(true->[])),arc(s(62)*s(20),2,s(64)*s(20),(true->[])),arc(s(58)*s(20),0,s(49)*s(20),(true->[])),arc(s(58)*s(20),1,s(64)*s(20),(true->[])),arc(s(58)*s(20),2,s(64)*s(20),(true->[])),arc(s(59)*s(20),0,s(56)*s(20),(true->[])),arc(s(59)*s(20),1,s(64)*s(20),(true->[])),arc(s(59)*s(20),2,s(64)*s(20),(true->[])),arc(s(61)*s(20),0,s(64)*s(20),(true->[])),arc(s(61)*s(20),1,s(64)*s(20),(true->[])),arc(s(61)*s(20),2,s(57)*s(20),(true->[]))],[],[],[])).
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ctr_specialisation(nb_zigzag, nb_zigzag_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(79)*s(13)),sink(s(80)*s(13)),sink(s(81)*s(13)),sink(s(82)*s(13)),sink(s(83)*s(13)),sink(s(84)*s(13)),sink(s(85)*s(13))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(32)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(31)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(31)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(31)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(41)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(4),0,s(40)*s(2),(true->[])),arc(s(32)*s(4),1,s(41)*s(1),(true->[])),arc(s(32)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(38)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(41)*s(1),(true->[])),arc(s(30)*s(5),2,s(38)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(13),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(38)*s(3),0,s(46)*s(4),(true->[])),arc(s(38)*s(3),1,s(48)*s(1),(true->[])),arc(s(38)*s(3),2,s(45)*s(3),(true->[])),arc(s(39)*s(4),0,s(47)*s(2),(true->[])),arc(s(39)*s(4),1,s(48)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(1),0,s(47)*s(2),(true->[])),arc(s(41)*s(1),1,s(48)*s(1),(true->[])),arc(s(41)*s(1),2,s(45)*s(3),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(40)*s(2),0,s(47)*s(2),(true->[])),arc(s(40)*s(2),1,s(48)*s(1),(true->[])),arc(s(40)*s(2),2,s(44)*s(5),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(48)*s(1),(true->[])),arc(s(37)*s(5),2,s(45)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(16)*s(12),0,s(7)*s(13),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(6)*s(13),(true->[])),arc(s(2)*s(13),2,s(8)*s(13),(true->[])),arc(s(45)*s(3),0,s(53)*s(4),(true->[])),arc(s(45)*s(3),1,s(55)*s(1),(true->[])),arc(s(45)*s(3),2,s(52)*s(3),(true->[])),arc(s(46)*s(4),0,s(54)*s(2),(true->[])),arc(s(46)*s(4),1,s(55)*s(1),(true->[])),arc(s(46)*s(4),2,s(36)*s(6),(true->[])),arc(s(48)*s(1),0,s(54)*s(2),(true->[])),arc(s(48)*s(1),1,s(55)*s(1),(true->[])),arc(s(48)*s(1),2,s(52)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(31)*s(10),(true->[])),arc(s(47)*s(2),0,s(54)*s(2),(true->[])),arc(s(47)*s(2),1,s(55)*s(1),(true->[])),arc(s(47)*s(2),2,s(51)*s(5),(true->[])),arc(s(24)*s(10),0,s(32)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(31)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(31)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(44)*s(5),0,s(35)*s(7),(true->[])),arc(s(44)*s(5),1,s(55)*s(1),(true->[])),arc(s(44)*s(5),2,s(52)*s(3),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(13),(true->[])),arc(s(8)*s(13),1,s(13)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(23)*s(12),0,s(14)*s(13),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(31)*s(10),(true->[])),arc(s(4)*s(13),0,s(11)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(13),(true->[])),arc(s(4)*s(13),2,s(10)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(13)*s(13),(true->[])),arc(s(6)*s(13),2,s(10)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(13)*s(13),(true->[])),arc(s(7)*s(13),2,s(15)*s(13),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(13)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(52)*s(3),0,s(60)*s(4),(true->[])),arc(s(52)*s(3),1,s(62)*s(1),(true->[])),arc(s(52)*s(3),2,s(59)*s(3),(true->[])),arc(s(53)*s(4),0,s(61)*s(2),(true->[])),arc(s(53)*s(4),1,s(62)*s(1),(true->[])),arc(s(53)*s(4),2,s(43)*s(6),(true->[])),arc(s(55)*s(1),0,s(61)*s(2),(true->[])),arc(s(55)*s(1),1,s(62)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(3),(true->[])),arc(s(36)*s(6),0,s(42)*s(7),(true->[])),arc(s(36)*s(6),1,s(41)*s(8),(true->[])),arc(s(36)*s(6),2,s(38)*s(10),(true->[])),arc(s(54)*s(2),0,s(61)*s(2),(true->[])),arc(s(54)*s(2),1,s(62)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(5),(true->[])),arc(s(31)*s(10),0,s(39)*s(11),(true->[])),arc(s(31)*s(10),1,s(41)*s(8),(true->[])),arc(s(31)*s(10),2,s(38)*s(10),(true->[])),arc(s(34)*s(8),0,s(40)*s(9),(true->[])),arc(s(34)*s(8),1,s(41)*s(8),(true->[])),arc(s(34)*s(8),2,s(38)*s(10),(true->[])),arc(s(35)*s(7),0,s(40)*s(9),(true->[])),arc(s(35)*s(7),1,s(41)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(51)*s(5),0,s(42)*s(7),(true->[])),arc(s(51)*s(5),1,s(62)*s(1),(true->[])),arc(s(51)*s(5),2,s(59)*s(3),(true->[])),arc(s(32)*s(11),0,s(40)*s(9),(true->[])),arc(s(32)*s(11),1,s(41)*s(8),(true->[])),arc(s(32)*s(11),2,s(22)*s(13),(true->[])),arc(s(33)*s(9),0,s(40)*s(9),(true->[])),arc(s(33)*s(9),1,s(41)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(15)*s(13),0,s(21)*s(13),(true->[])),arc(s(15)*s(13),1,s(20)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(30)*s(12),0,s(21)*s(13),(true->[])),arc(s(30)*s(12),1,s(41)*s(8),(true->[])),arc(s(30)*s(12),2,s(38)*s(10),(true->[])),arc(s(10)*s(13),0,s(18)*s(13),(true->[])),arc(s(10)*s(13),1,s(20)*s(13),(true->[])),arc(s(10)*s(13),2,s(17)*s(13),(true->[])),arc(s(13)*s(13),0,s(19)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(13),(true->[])),arc(s(13)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(19)*s(13),(true->[])),arc(s(14)*s(13),1,s(20)*s(13),(true->[])),arc(s(14)*s(13),2,s(22)*s(13),(true->[])),arc(s(11)*s(13),0,s(19)*s(13),(true->[])),arc(s(11)*s(13),1,s(20)*s(13),(true->[])),arc(s(11)*s(13),2,s(3)*s(13),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(13),(true->[])),arc(s(12)*s(13),2,s(16)*s(13),(true->[])),arc(s(9)*s(13),0,s(2)*s(13),(true->[])),arc(s(9)*s(13),1,s(20)*s(13),(true->[])),arc(s(9)*s(13),2,s(17)*s(13),(true->[])),arc(s(59)*s(3),0,s(67)*s(4),(true->[])),arc(s(59)*s(3),1,s(69)*s(1),(true->[])),arc(s(59)*s(3),2,s(66)*s(3),(true->[])),arc(s(60)*s(4),0,s(68)*s(2),(true->[])),arc(s(60)*s(4),1,s(69)*s(1),(true->[])),arc(s(60)*s(4),2,s(50)*s(6),(true->[])),arc(s(62)*s(1),0,s(68)*s(2),(true->[])),arc(s(62)*s(1),1,s(69)*s(1),(true->[])),arc(s(62)*s(1),2,s(66)*s(3),(true->[])),arc(s(43)*s(6),0,s(49)*s(7),(true->[])),arc(s(43)*s(6),1,s(48)*s(8),(true->[])),arc(s(43)*s(6),2,s(45)*s(10),(true->[])),arc(s(61)*s(2),0,s(68)*s(2),(true->[])),arc(s(61)*s(2),1,s(69)*s(1),(true->[])),arc(s(61)*s(2),2,s(65)*s(5),(true->[])),arc(s(38)*s(10),0,s(46)*s(11),(true->[])),arc(s(38)*s(10),1,s(48)*s(8),(true->[])),arc(s(38)*s(10),2,s(45)*s(10),(true->[])),arc(s(41)*s(8),0,s(47)*s(9),(true->[])),arc(s(41)*s(8),1,s(48)*s(8),(true->[])),arc(s(41)*s(8),2,s(45)*s(10),(true->[])),arc(s(42)*s(7),0,s(47)*s(9),(true->[])),arc(s(42)*s(7),1,s(48)*s(8),(true->[])),arc(s(42)*s(7),2,s(50)*s(6),(true->[])),arc(s(58)*s(5),0,s(49)*s(7),(true->[])),arc(s(58)*s(5),1,s(69)*s(1),(true->[])),arc(s(58)*s(5),2,s(66)*s(3),(true->[])),arc(s(39)*s(11),0,s(47)*s(9),(true->[])),arc(s(39)*s(11),1,s(48)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(40)*s(9),0,s(47)*s(9),(true->[])),arc(s(40)*s(9),1,s(48)*s(8),(true->[])),arc(s(40)*s(9),2,s(44)*s(12),(true->[])),arc(s(22)*s(13),0,s(28)*s(13),(true->[])),arc(s(22)*s(13),1,s(27)*s(13),(true->[])),arc(s(22)*s(13),2,s(24)*s(13),(true->[])),arc(s(37)*s(12),0,s(28)*s(13),(true->[])),arc(s(37)*s(12),1,s(48)*s(8),(true->[])),arc(s(37)*s(12),2,s(45)*s(10),(true->[])),arc(s(17)*s(13),0,s(25)*s(13),(true->[])),arc(s(17)*s(13),1,s(27)*s(13),(true->[])),arc(s(17)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(13),0,s(26)*s(13),(true->[])),arc(s(20)*s(13),1,s(27)*s(13),(true->[])),arc(s(20)*s(13),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(26)*s(13),(true->[])),arc(s(21)*s(13),1,s(27)*s(13),(true->[])),arc(s(21)*s(13),2,s(29)*s(13),(true->[])),arc(s(18)*s(13),0,s(26)*s(13),(true->[])),arc(s(18)*s(13),1,s(27)*s(13),(true->[])),arc(s(18)*s(13),2,s(8)*s(13),(true->[])),arc(s(19)*s(13),0,s(26)*s(13),(true->[])),arc(s(19)*s(13),1,s(27)*s(13),(true->[])),arc(s(19)*s(13),2,s(23)*s(13),(true->[])),arc(s(16)*s(13),0,s(7)*s(13),(true->[])),arc(s(16)*s(13),1,s(27)*s(13),(true->[])),arc(s(16)*s(13),2,s(24)*s(13),(true->[])),arc(s(66)*s(3),0,s(73)*s(4),(true->[])),arc(s(66)*s(3),1,s(76)*s(1),(true->[])),arc(s(66)*s(3),2,s(74)*s(3),(true->[])),arc(s(67)*s(4),0,s(75)*s(2),(true->[])),arc(s(67)*s(4),1,s(76)*s(1),(true->[])),arc(s(67)*s(4),2,s(57)*s(6),(true->[])),arc(s(69)*s(1),0,s(75)*s(2),(true->[])),arc(s(69)*s(1),1,s(76)*s(1),(true->[])),arc(s(69)*s(1),2,s(74)*s(3),(true->[])),arc(s(50)*s(6),0,s(56)*s(7),(true->[])),arc(s(50)*s(6),1,s(55)*s(8),(true->[])),arc(s(50)*s(6),2,s(52)*s(10),(true->[])),arc(s(68)*s(2),0,s(75)*s(2),(true->[])),arc(s(68)*s(2),1,s(76)*s(1),(true->[])),arc(s(68)*s(2),2,s(72)*s(5),(true->[])),arc(s(45)*s(10),0,s(53)*s(11),(true->[])),arc(s(45)*s(10),1,s(55)*s(8),(true->[])),arc(s(45)*s(10),2,s(52)*s(10),(true->[])),arc(s(48)*s(8),0,s(54)*s(9),(true->[])),arc(s(48)*s(8),1,s(55)*s(8),(true->[])),arc(s(48)*s(8),2,s(52)*s(10),(true->[])),arc(s(49)*s(7),0,s(54)*s(9),(true->[])),arc(s(49)*s(7),1,s(55)*s(8),(true->[])),arc(s(49)*s(7),2,s(57)*s(6),(true->[])),arc(s(65)*s(5),0,s(56)*s(7),(true->[])),arc(s(65)*s(5),1,s(76)*s(1),(true->[])),arc(s(65)*s(5),2,s(74)*s(3),(true->[])),arc(s(46)*s(11),0,s(54)*s(9),(true->[])),arc(s(46)*s(11),1,s(55)*s(8),(true->[])),arc(s(46)*s(11),2,s(36)*s(13),(true->[])),arc(s(47)*s(9),0,s(54)*s(9),(true->[])),arc(s(47)*s(9),1,s(55)*s(8),(true->[])),arc(s(47)*s(9),2,s(51)*s(12),(true->[])),arc(s(29)*s(13),0,s(35)*s(13),(true->[])),arc(s(29)*s(13),1,s(34)*s(13),(true->[])),arc(s(29)*s(13),2,s(31)*s(13),(true->[])),arc(s(44)*s(12),0,s(35)*s(13),(true->[])),arc(s(44)*s(12),1,s(55)*s(8),(true->[])),arc(s(44)*s(12),2,s(52)*s(10),(true->[])),arc(s(24)*s(13),0,s(32)*s(13),(true->[])),arc(s(24)*s(13),1,s(34)*s(13),(true->[])),arc(s(24)*s(13),2,s(31)*s(13),(true->[])),arc(s(27)*s(13),0,s(33)*s(13),(true->[])),arc(s(27)*s(13),1,s(34)*s(13),(true->[])),arc(s(27)*s(13),2,s(31)*s(13),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(34)*s(13),(true->[])),arc(s(28)*s(13),2,s(36)*s(13),(true->[])),arc(s(25)*s(13),0,s(33)*s(13),(true->[])),arc(s(25)*s(13),1,s(34)*s(13),(true->[])),arc(s(25)*s(13),2,s(15)*s(13),(true->[])),arc(s(26)*s(13),0,s(33)*s(13),(true->[])),arc(s(26)*s(13),1,s(34)*s(13),(true->[])),arc(s(26)*s(13),2,s(30)*s(13),(true->[])),arc(s(23)*s(13),0,s(14)*s(13),(true->[])),arc(s(23)*s(13),1,s(34)*s(13),(true->[])),arc(s(23)*s(13),2,s(31)*s(13),(true->[])),arc(s(73)*s(4),0,s(84)*s(2),(true->[])),arc(s(73)*s(4),1,s(85)*s(1),(true->[])),arc(s(73)*s(4),2,s(64)*s(6),(true->[])),arc(s(74)*s(3),0,s(81)*s(4),(true->[])),arc(s(74)*s(3),1,s(85)*s(1),(true->[])),arc(s(74)*s(3),2,s(83)*s(3),(true->[])),arc(s(76)*s(1),0,s(84)*s(2),(true->[])),arc(s(76)*s(1),1,s(85)*s(1),(true->[])),arc(s(76)*s(1),2,s(83)*s(3),(true->[])),arc(s(57)*s(6),0,s(63)*s(7),(true->[])),arc(s(57)*s(6),1,s(62)*s(8),(true->[])),arc(s(57)*s(6),2,s(59)*s(10),(true->[])),arc(s(75)*s(2),0,s(84)*s(2),(true->[])),arc(s(75)*s(2),1,s(85)*s(1),(true->[])),arc(s(75)*s(2),2,s(79)*s(5),(true->[])),arc(s(52)*s(10),0,s(60)*s(11),(true->[])),arc(s(52)*s(10),1,s(62)*s(8),(true->[])),arc(s(52)*s(10),2,s(59)*s(10),(true->[])),arc(s(55)*s(8),0,s(61)*s(9),(true->[])),arc(s(55)*s(8),1,s(62)*s(8),(true->[])),arc(s(55)*s(8),2,s(59)*s(10),(true->[])),arc(s(56)*s(7),0,s(61)*s(9),(true->[])),arc(s(56)*s(7),1,s(62)*s(8),(true->[])),arc(s(56)*s(7),2,s(64)*s(6),(true->[])),arc(s(72)*s(5),0,s(63)*s(7),(true->[])),arc(s(72)*s(5),1,s(85)*s(1),(true->[])),arc(s(72)*s(5),2,s(83)*s(3),(true->[])),arc(s(53)*s(11),0,s(61)*s(9),(true->[])),arc(s(53)*s(11),1,s(62)*s(8),(true->[])),arc(s(53)*s(11),2,s(43)*s(13),(true->[])),arc(s(54)*s(9),0,s(61)*s(9),(true->[])),arc(s(54)*s(9),1,s(62)*s(8),(true->[])),arc(s(54)*s(9),2,s(58)*s(12),(true->[])),arc(s(36)*s(13),0,s(42)*s(13),(true->[])),arc(s(36)*s(13),1,s(41)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(13),(true->[])),arc(s(51)*s(12),0,s(42)*s(13),(true->[])),arc(s(51)*s(12),1,s(62)*s(8),(true->[])),arc(s(51)*s(12),2,s(59)*s(10),(true->[])),arc(s(31)*s(13),0,s(39)*s(13),(true->[])),arc(s(31)*s(13),1,s(41)*s(13),(true->[])),arc(s(31)*s(13),2,s(38)*s(13),(true->[])),arc(s(34)*s(13),0,s(40)*s(13),(true->[])),arc(s(34)*s(13),1,s(41)*s(13),(true->[])),arc(s(34)*s(13),2,s(38)*s(13),(true->[])),arc(s(35)*s(13),0,s(40)*s(13),(true->[])),arc(s(35)*s(13),1,s(41)*s(13),(true->[])),arc(s(35)*s(13),2,s(43)*s(13),(true->[])),arc(s(32)*s(13),0,s(40)*s(13),(true->[])),arc(s(32)*s(13),1,s(41)*s(13),(true->[])),arc(s(32)*s(13),2,s(22)*s(13),(true->[])),arc(s(33)*s(13),0,s(40)*s(13),(true->[])),arc(s(33)*s(13),1,s(41)*s(13),(true->[])),arc(s(33)*s(13),2,s(37)*s(13),(true->[])),arc(s(30)*s(13),0,s(21)*s(13),(true->[])),arc(s(30)*s(13),1,s(41)*s(13),(true->[])),arc(s(30)*s(13),2,s(38)*s(13),(true->[])),arc(s(64)*s(6),0,s(70)*s(7),(true->[])),arc(s(64)*s(6),1,s(69)*s(8),(true->[])),arc(s(64)*s(6),2,s(66)*s(10),(true->[])),arc(s(84)*s(2),0,s(85)*s(2),(true->[])),arc(s(84)*s(2),1,s(85)*s(1),(true->[])),arc(s(84)*s(2),2,s(80)*s(5),(true->[])),arc(s(85)*s(1),0,s(85)*s(2),(true->[])),arc(s(85)*s(1),1,s(85)*s(1),(true->[])),arc(s(85)*s(1),2,s(85)*s(3),(true->[])),arc(s(81)*s(4),0,s(85)*s(2),(true->[])),arc(s(81)*s(4),1,s(85)*s(1),(true->[])),arc(s(81)*s(4),2,s(71)*s(6),(true->[])),arc(s(83)*s(3),0,s(82)*s(4),(true->[])),arc(s(83)*s(3),1,s(85)*s(1),(true->[])),arc(s(83)*s(3),2,s(85)*s(3),(true->[])),arc(s(59)*s(10),0,s(67)*s(11),(true->[])),arc(s(59)*s(10),1,s(69)*s(8),(true->[])),arc(s(59)*s(10),2,s(66)*s(10),(true->[])),arc(s(62)*s(8),0,s(68)*s(9),(true->[])),arc(s(62)*s(8),1,s(69)*s(8),(true->[])),arc(s(62)*s(8),2,s(66)*s(10),(true->[])),arc(s(63)*s(7),0,s(68)*s(9),(true->[])),arc(s(63)*s(7),1,s(69)*s(8),(true->[])),arc(s(63)*s(7),2,s(71)*s(6),(true->[])),arc(s(79)*s(5),0,s(70)*s(7),(true->[])),arc(s(79)*s(5),1,s(85)*s(1),(true->[])),arc(s(79)*s(5),2,s(85)*s(3),(true->[])),arc(s(60)*s(11),0,s(68)*s(9),(true->[])),arc(s(60)*s(11),1,s(69)*s(8),(true->[])),arc(s(60)*s(11),2,s(50)*s(13),(true->[])),arc(s(61)*s(9),0,s(68)*s(9),(true->[])),arc(s(61)*s(9),1,s(69)*s(8),(true->[])),arc(s(61)*s(9),2,s(65)*s(12),(true->[])),arc(s(43)*s(13),0,s(49)*s(13),(true->[])),arc(s(43)*s(13),1,s(48)*s(13),(true->[])),arc(s(43)*s(13),2,s(45)*s(13),(true->[])),arc(s(58)*s(12),0,s(49)*s(13),(true->[])),arc(s(58)*s(12),1,s(69)*s(8),(true->[])),arc(s(58)*s(12),2,s(66)*s(10),(true->[])),arc(s(38)*s(13),0,s(46)*s(13),(true->[])),arc(s(38)*s(13),1,s(48)*s(13),(true->[])),arc(s(38)*s(13),2,s(45)*s(13),(true->[])),arc(s(41)*s(13),0,s(47)*s(13),(true->[])),arc(s(41)*s(13),1,s(48)*s(13),(true->[])),arc(s(41)*s(13),2,s(45)*s(13),(true->[])),arc(s(42)*s(13),0,s(47)*s(13),(true->[])),arc(s(42)*s(13),1,s(48)*s(13),(true->[])),arc(s(42)*s(13),2,s(50)*s(13),(true->[])),arc(s(39)*s(13),0,s(47)*s(13),(true->[])),arc(s(39)*s(13),1,s(48)*s(13),(true->[])),arc(s(39)*s(13),2,s(29)*s(13),(true->[])),arc(s(40)*s(13),0,s(47)*s(13),(true->[])),arc(s(40)*s(13),1,s(48)*s(13),(true->[])),arc(s(40)*s(13),2,s(44)*s(13),(true->[])),arc(s(37)*s(13),0,s(28)*s(13),(true->[])),arc(s(37)*s(13),1,s(48)*s(13),(true->[])),arc(s(37)*s(13),2,s(45)*s(13),(true->[])),arc(s(66)*s(10),0,s(73)*s(11),(true->[])),arc(s(66)*s(10),1,s(76)*s(8),(true->[])),arc(s(66)*s(10),2,s(74)*s(10),(true->[])),arc(s(69)*s(8),0,s(75)*s(9),(true->[])),arc(s(69)*s(8),1,s(76)*s(8),(true->[])),arc(s(69)*s(8),2,s(74)*s(10),(true->[])),arc(s(70)*s(7),0,s(75)*s(9),(true->[])),arc(s(70)*s(7),1,s(76)*s(8),(true->[])),arc(s(70)*s(7),2,s(78)*s(6),(true->[])),arc(s(80)*s(5),0,s(77)*s(7),(true->[])),arc(s(80)*s(5),1,s(85)*s(1),(true->[])),arc(s(80)*s(5),2,s(85)*s(3),(true->[])),arc(s(85)*s(2),0,s(85)*s(2),(true->[])),arc(s(85)*s(2),1,s(85)*s(1),(true->[])),arc(s(85)*s(2),2,s(85)*s(5),(true->[])),arc(s(85)*s(3),0,s(85)*s(4),(true->[])),arc(s(85)*s(3),1,s(85)*s(1),(true->[])),arc(s(85)*s(3),2,s(85)*s(3),(true->[])),arc(s(71)*s(6),0,s(77)*s(7),(true->[])),arc(s(71)*s(6),1,s(76)*s(8),(true->[])),arc(s(71)*s(6),2,s(74)*s(10),(true->[])),arc(s(82)*s(4),0,s(85)*s(2),(true->[])),arc(s(82)*s(4),1,s(85)*s(1),(true->[])),arc(s(82)*s(4),2,s(78)*s(6),(true->[])),arc(s(67)*s(11),0,s(75)*s(9),(true->[])),arc(s(67)*s(11),1,s(76)*s(8),(true->[])),arc(s(67)*s(11),2,s(57)*s(13),(true->[])),arc(s(68)*s(9),0,s(75)*s(9),(true->[])),arc(s(68)*s(9),1,s(76)*s(8),(true->[])),arc(s(68)*s(9),2,s(72)*s(12),(true->[])),arc(s(50)*s(13),0,s(56)*s(13),(true->[])),arc(s(50)*s(13),1,s(55)*s(13),(true->[])),arc(s(50)*s(13),2,s(52)*s(13),(true->[])),arc(s(65)*s(12),0,s(56)*s(13),(true->[])),arc(s(65)*s(12),1,s(76)*s(8),(true->[])),arc(s(65)*s(12),2,s(74)*s(10),(true->[])),arc(s(45)*s(13),0,s(53)*s(13),(true->[])),arc(s(45)*s(13),1,s(55)*s(13),(true->[])),arc(s(45)*s(13),2,s(52)*s(13),(true->[])),arc(s(48)*s(13),0,s(54)*s(13),(true->[])),arc(s(48)*s(13),1,s(55)*s(13),(true->[])),arc(s(48)*s(13),2,s(52)*s(13),(true->[])),arc(s(49)*s(13),0,s(54)*s(13),(true->[])),arc(s(49)*s(13),1,s(55)*s(13),(true->[])),arc(s(49)*s(13),2,s(57)*s(13),(true->[])),arc(s(46)*s(13),0,s(54)*s(13),(true->[])),arc(s(46)*s(13),1,s(55)*s(13),(true->[])),arc(s(46)*s(13),2,s(36)*s(13),(true->[])),arc(s(47)*s(13),0,s(54)*s(13),(true->[])),arc(s(47)*s(13),1,s(55)*s(13),(true->[])),arc(s(47)*s(13),2,s(51)*s(13),(true->[])),arc(s(44)*s(13),0,s(35)*s(13),(true->[])),arc(s(44)*s(13),1,s(55)*s(13),(true->[])),arc(s(44)*s(13),2,s(52)*s(13),(true->[])),arc(s(73)*s(11),0,s(84)*s(9),(true->[])),arc(s(73)*s(11),1,s(85)*s(8),(true->[])),arc(s(73)*s(11),2,s(64)*s(13),(true->[])),arc(s(74)*s(10),0,s(81)*s(11),(true->[])),arc(s(74)*s(10),1,s(85)*s(8),(true->[])),arc(s(74)*s(10),2,s(83)*s(10),(true->[])),arc(s(76)*s(8),0,s(84)*s(9),(true->[])),arc(s(76)*s(8),1,s(85)*s(8),(true->[])),arc(s(76)*s(8),2,s(83)*s(10),(true->[])),arc(s(75)*s(9),0,s(84)*s(9),(true->[])),arc(s(75)*s(9),1,s(85)*s(8),(true->[])),arc(s(75)*s(9),2,s(79)*s(12),(true->[])),arc(s(78)*s(6),0,s(85)*s(7),(true->[])),arc(s(78)*s(6),1,s(85)*s(8),(true->[])),arc(s(78)*s(6),2,s(83)*s(10),(true->[])),arc(s(77)*s(7),0,s(84)*s(9),(true->[])),arc(s(77)*s(7),1,s(85)*s(8),(true->[])),arc(s(77)*s(7),2,s(85)*s(6),(true->[])),arc(s(85)*s(5),0,s(85)*s(7),(true->[])),arc(s(85)*s(5),1,s(85)*s(1),(true->[])),arc(s(85)*s(5),2,s(85)*s(3),(true->[])),arc(s(85)*s(4),0,s(85)*s(2),(true->[])),arc(s(85)*s(4),1,s(85)*s(1),(true->[])),arc(s(85)*s(4),2,s(85)*s(6),(true->[])),arc(s(57)*s(13),0,s(63)*s(13),(true->[])),arc(s(57)*s(13),1,s(62)*s(13),(true->[])),arc(s(57)*s(13),2,s(59)*s(13),(true->[])),arc(s(72)*s(12),0,s(63)*s(13),(true->[])),arc(s(72)*s(12),1,s(85)*s(8),(true->[])),arc(s(72)*s(12),2,s(83)*s(10),(true->[])),arc(s(52)*s(13),0,s(60)*s(13),(true->[])),arc(s(52)*s(13),1,s(62)*s(13),(true->[])),arc(s(52)*s(13),2,s(59)*s(13),(true->[])),arc(s(55)*s(13),0,s(61)*s(13),(true->[])),arc(s(55)*s(13),1,s(62)*s(13),(true->[])),arc(s(55)*s(13),2,s(59)*s(13),(true->[])),arc(s(56)*s(13),0,s(61)*s(13),(true->[])),arc(s(56)*s(13),1,s(62)*s(13),(true->[])),arc(s(56)*s(13),2,s(64)*s(13),(true->[])),arc(s(53)*s(13),0,s(61)*s(13),(true->[])),arc(s(53)*s(13),1,s(62)*s(13),(true->[])),arc(s(53)*s(13),2,s(43)*s(13),(true->[])),arc(s(54)*s(13),0,s(61)*s(13),(true->[])),arc(s(54)*s(13),1,s(62)*s(13),(true->[])),arc(s(54)*s(13),2,s(58)*s(13),(true->[])),arc(s(51)*s(13),0,s(42)*s(13),(true->[])),arc(s(51)*s(13),1,s(62)*s(13),(true->[])),arc(s(51)*s(13),2,s(59)*s(13),(true->[])),arc(s(64)*s(13),0,s(70)*s(13),(true->[])),arc(s(64)*s(13),1,s(69)*s(13),(true->[])),arc(s(64)*s(13),2,s(66)*s(13),(true->[])),arc(s(84)*s(9),0,s(85)*s(9),(true->[])),arc(s(84)*s(9),1,s(85)*s(8),(true->[])),arc(s(84)*s(9),2,s(80)*s(12),(true->[])),arc(s(85)*s(8),0,s(85)*s(9),(true->[])),arc(s(85)*s(8),1,s(85)*s(8),(true->[])),arc(s(85)*s(8),2,s(85)*s(10),(true->[])),arc(s(81)*s(11),0,s(85)*s(9),(true->[])),arc(s(81)*s(11),1,s(85)*s(8),(true->[])),arc(s(81)*s(11),2,s(71)*s(13),(true->[])),arc(s(83)*s(10),0,s(82)*s(11),(true->[])),arc(s(83)*s(10),1,s(85)*s(8),(true->[])),arc(s(83)*s(10),2,s(85)*s(10),(true->[])),arc(s(79)*s(12),0,s(70)*s(13),(true->[])),arc(s(79)*s(12),1,s(85)*s(8),(true->[])),arc(s(79)*s(12),2,s(85)*s(10),(true->[])),arc(s(85)*s(7),0,s(85)*s(9),(true->[])),arc(s(85)*s(7),1,s(85)*s(8),(true->[])),arc(s(85)*s(7),2,s(85)*s(6),(true->[])),arc(s(85)*s(6),0,s(85)*s(7),(true->[])),arc(s(85)*s(6),1,s(85)*s(8),(true->[])),arc(s(85)*s(6),2,s(85)*s(10),(true->[])),arc(s(59)*s(13),0,s(67)*s(13),(true->[])),arc(s(59)*s(13),1,s(69)*s(13),(true->[])),arc(s(59)*s(13),2,s(66)*s(13),(true->[])),arc(s(62)*s(13),0,s(68)*s(13),(true->[])),arc(s(62)*s(13),1,s(69)*s(13),(true->[])),arc(s(62)*s(13),2,s(66)*s(13),(true->[])),arc(s(63)*s(13),0,s(68)*s(13),(true->[])),arc(s(63)*s(13),1,s(69)*s(13),(true->[])),arc(s(63)*s(13),2,s(71)*s(13),(true->[])),arc(s(60)*s(13),0,s(68)*s(13),(true->[])),arc(s(60)*s(13),1,s(69)*s(13),(true->[])),arc(s(60)*s(13),2,s(50)*s(13),(true->[])),arc(s(61)*s(13),0,s(68)*s(13),(true->[])),arc(s(61)*s(13),1,s(69)*s(13),(true->[])),arc(s(61)*s(13),2,s(65)*s(13),(true->[])),arc(s(58)*s(13),0,s(49)*s(13),(true->[])),arc(s(58)*s(13),1,s(69)*s(13),(true->[])),arc(s(58)*s(13),2,s(66)*s(13),(true->[])),arc(s(66)*s(13),0,s(73)*s(13),(true->[])),arc(s(66)*s(13),1,s(76)*s(13),(true->[])),arc(s(66)*s(13),2,s(74)*s(13),(true->[])),arc(s(69)*s(13),0,s(75)*s(13),(true->[])),arc(s(69)*s(13),1,s(76)*s(13),(true->[])),arc(s(69)*s(13),2,s(74)*s(13),(true->[])),arc(s(70)*s(13),0,s(75)*s(13),(true->[])),arc(s(70)*s(13),1,s(76)*s(13),(true->[])),arc(s(70)*s(13),2,s(78)*s(13),(true->[])),arc(s(80)*s(12),0,s(77)*s(13),(true->[])),arc(s(80)*s(12),1,s(85)*s(8),(true->[])),arc(s(80)*s(12),2,s(85)*s(10),(true->[])),arc(s(85)*s(9),0,s(85)*s(9),(true->[])),arc(s(85)*s(9),1,s(85)*s(8),(true->[])),arc(s(85)*s(9),2,s(85)*s(12),(true->[])),arc(s(85)*s(10),0,s(85)*s(11),(true->[])),arc(s(85)*s(10),1,s(85)*s(8),(true->[])),arc(s(85)*s(10),2,s(85)*s(10),(true->[])),arc(s(71)*s(13),0,s(77)*s(13),(true->[])),arc(s(71)*s(13),1,s(76)*s(13),(true->[])),arc(s(71)*s(13),2,s(74)*s(13),(true->[])),arc(s(82)*s(11),0,s(85)*s(9),(true->[])),arc(s(82)*s(11),1,s(85)*s(8),(true->[])),arc(s(82)*s(11),2,s(78)*s(13),(true->[])),arc(s(67)*s(13),0,s(75)*s(13),(true->[])),arc(s(67)*s(13),1,s(76)*s(13),(true->[])),arc(s(67)*s(13),2,s(57)*s(13),(true->[])),arc(s(68)*s(13),0,s(75)*s(13),(true->[])),arc(s(68)*s(13),1,s(76)*s(13),(true->[])),arc(s(68)*s(13),2,s(72)*s(13),(true->[])),arc(s(65)*s(13),0,s(56)*s(13),(true->[])),arc(s(65)*s(13),1,s(76)*s(13),(true->[])),arc(s(65)*s(13),2,s(74)*s(13),(true->[])),arc(s(73)*s(13),0,s(84)*s(13),(true->[])),arc(s(73)*s(13),1,s(85)*s(13),(true->[])),arc(s(73)*s(13),2,s(64)*s(13),(true->[])),arc(s(74)*s(13),0,s(81)*s(13),(true->[])),arc(s(74)*s(13),1,s(85)*s(13),(true->[])),arc(s(74)*s(13),2,s(83)*s(13),(true->[])),arc(s(76)*s(13),0,s(84)*s(13),(true->[])),arc(s(76)*s(13),1,s(85)*s(13),(true->[])),arc(s(76)*s(13),2,s(83)*s(13),(true->[])),arc(s(75)*s(13),0,s(84)*s(13),(true->[])),arc(s(75)*s(13),1,s(85)*s(13),(true->[])),arc(s(75)*s(13),2,s(79)*s(13),(true->[])),arc(s(78)*s(13),0,s(85)*s(13),(true->[])),arc(s(78)*s(13),1,s(85)*s(13),(true->[])),arc(s(78)*s(13),2,s(83)*s(13),(true->[])),arc(s(77)*s(13),0,s(84)*s(13),(true->[])),arc(s(77)*s(13),1,s(85)*s(13),(true->[])),arc(s(77)*s(13),2,s(85)*s(13),(true->[])),arc(s(85)*s(12),0,s(85)*s(13),(true->[])),arc(s(85)*s(12),1,s(85)*s(8),(true->[])),arc(s(85)*s(12),2,s(85)*s(10),(true->[])),arc(s(85)*s(11),0,s(85)*s(9),(true->[])),arc(s(85)*s(11),1,s(85)*s(8),(true->[])),arc(s(85)*s(11),2,s(85)*s(13),(true->[])),arc(s(72)*s(13),0,s(63)*s(13),(true->[])),arc(s(72)*s(13),1,s(85)*s(13),(true->[])),arc(s(72)*s(13),2,s(83)*s(13),(true->[])),arc(s(84)*s(13),0,s(85)*s(13),(true->[])),arc(s(84)*s(13),1,s(85)*s(13),(true->[])),arc(s(84)*s(13),2,s(80)*s(13),(true->[])),arc(s(85)*s(13),0,s(85)*s(13),(true->[])),arc(s(85)*s(13),1,s(85)*s(13),(true->[])),arc(s(85)*s(13),2,s(85)*s(13),(true->[])),arc(s(81)*s(13),0,s(85)*s(13),(true->[])),arc(s(81)*s(13),1,s(85)*s(13),(true->[])),arc(s(81)*s(13),2,s(71)*s(13),(true->[])),arc(s(83)*s(13),0,s(82)*s(13),(true->[])),arc(s(83)*s(13),1,s(85)*s(13),(true->[])),arc(s(83)*s(13),2,s(85)*s(13),(true->[])),arc(s(79)*s(13),0,s(70)*s(13),(true->[])),arc(s(79)*s(13),1,s(85)*s(13),(true->[])),arc(s(79)*s(13),2,s(85)*s(13),(true->[])),arc(s(80)*s(13),0,s(77)*s(13),(true->[])),arc(s(80)*s(13),1,s(85)*s(13),(true->[])),arc(s(80)*s(13),2,s(85)*s(13),(true->[])),arc(s(82)*s(13),0,s(85)*s(13),(true->[])),arc(s(82)*s(13),1,s(85)*s(13),(true->[])),arc(s(82)*s(13),2,s(78)*s(13),(true->[]))],[],[],[])).
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ctr_specialisation(nb_zigzag, nb_zigzag_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(79)*s(41)),sink(s(80)*s(41)),sink(s(81)*s(41)),sink(s(82)*s(41)),sink(s(83)*s(41)),sink(s(84)*s(41)),sink(s(85)*s(41))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(32)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(31)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(31)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(31)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(41)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(4),0,s(40)*s(2),(true->[])),arc(s(32)*s(4),1,s(41)*s(1),(true->[])),arc(s(32)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(38)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(41)*s(1),(true->[])),arc(s(30)*s(5),2,s(38)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(14),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(38)*s(3),0,s(46)*s(4),(true->[])),arc(s(38)*s(3),1,s(48)*s(1),(true->[])),arc(s(38)*s(3),2,s(45)*s(3),(true->[])),arc(s(39)*s(4),0,s(47)*s(2),(true->[])),arc(s(39)*s(4),1,s(48)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(1),0,s(47)*s(2),(true->[])),arc(s(41)*s(1),1,s(48)*s(1),(true->[])),arc(s(41)*s(1),2,s(45)*s(3),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(40)*s(2),0,s(47)*s(2),(true->[])),arc(s(40)*s(2),1,s(48)*s(1),(true->[])),arc(s(40)*s(2),2,s(44)*s(5),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(48)*s(1),(true->[])),arc(s(37)*s(5),2,s(45)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(15),(true->[])),arc(s(3)*s(13),2,s(4)*s(17),(true->[])),arc(s(16)*s(12),0,s(7)*s(14),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(16),(true->[])),arc(s(2)*s(14),1,s(6)*s(15),(true->[])),arc(s(2)*s(14),2,s(8)*s(13),(true->[])),arc(s(45)*s(3),0,s(53)*s(4),(true->[])),arc(s(45)*s(3),1,s(55)*s(1),(true->[])),arc(s(45)*s(3),2,s(52)*s(3),(true->[])),arc(s(46)*s(4),0,s(54)*s(2),(true->[])),arc(s(46)*s(4),1,s(55)*s(1),(true->[])),arc(s(46)*s(4),2,s(36)*s(6),(true->[])),arc(s(48)*s(1),0,s(54)*s(2),(true->[])),arc(s(48)*s(1),1,s(55)*s(1),(true->[])),arc(s(48)*s(1),2,s(52)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(31)*s(10),(true->[])),arc(s(47)*s(2),0,s(54)*s(2),(true->[])),arc(s(47)*s(2),1,s(55)*s(1),(true->[])),arc(s(47)*s(2),2,s(51)*s(5),(true->[])),arc(s(24)*s(10),0,s(32)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(31)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(31)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(44)*s(5),0,s(35)*s(7),(true->[])),arc(s(44)*s(5),1,s(55)*s(1),(true->[])),arc(s(44)*s(5),2,s(52)*s(3),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(14),(true->[])),arc(s(8)*s(13),1,s(13)*s(15),(true->[])),arc(s(8)*s(13),2,s(10)*s(17),(true->[])),arc(s(23)*s(12),0,s(14)*s(14),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(31)*s(10),(true->[])),arc(s(4)*s(17),0,s(11)*s(18),(true->[])),arc(s(4)*s(17),1,s(13)*s(15),(true->[])),arc(s(4)*s(17),2,s(10)*s(17),(true->[])),arc(s(6)*s(15),0,s(12)*s(16),(true->[])),arc(s(6)*s(15),1,s(13)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(17),(true->[])),arc(s(7)*s(14),0,s(12)*s(16),(true->[])),arc(s(7)*s(14),1,s(13)*s(15),(true->[])),arc(s(7)*s(14),2,s(15)*s(13),(true->[])),arc(s(5)*s(16),0,s(12)*s(16),(true->[])),arc(s(5)*s(16),1,s(13)*s(15),(true->[])),arc(s(5)*s(16),2,s(9)*s(19),(true->[])),arc(s(52)*s(3),0,s(60)*s(4),(true->[])),arc(s(52)*s(3),1,s(62)*s(1),(true->[])),arc(s(52)*s(3),2,s(59)*s(3),(true->[])),arc(s(53)*s(4),0,s(61)*s(2),(true->[])),arc(s(53)*s(4),1,s(62)*s(1),(true->[])),arc(s(53)*s(4),2,s(43)*s(6),(true->[])),arc(s(55)*s(1),0,s(61)*s(2),(true->[])),arc(s(55)*s(1),1,s(62)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(3),(true->[])),arc(s(36)*s(6),0,s(42)*s(7),(true->[])),arc(s(36)*s(6),1,s(41)*s(8),(true->[])),arc(s(36)*s(6),2,s(38)*s(10),(true->[])),arc(s(54)*s(2),0,s(61)*s(2),(true->[])),arc(s(54)*s(2),1,s(62)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(5),(true->[])),arc(s(31)*s(10),0,s(39)*s(11),(true->[])),arc(s(31)*s(10),1,s(41)*s(8),(true->[])),arc(s(31)*s(10),2,s(38)*s(10),(true->[])),arc(s(34)*s(8),0,s(40)*s(9),(true->[])),arc(s(34)*s(8),1,s(41)*s(8),(true->[])),arc(s(34)*s(8),2,s(38)*s(10),(true->[])),arc(s(35)*s(7),0,s(40)*s(9),(true->[])),arc(s(35)*s(7),1,s(41)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(51)*s(5),0,s(42)*s(7),(true->[])),arc(s(51)*s(5),1,s(62)*s(1),(true->[])),arc(s(51)*s(5),2,s(59)*s(3),(true->[])),arc(s(32)*s(11),0,s(40)*s(9),(true->[])),arc(s(32)*s(11),1,s(41)*s(8),(true->[])),arc(s(32)*s(11),2,s(22)*s(13),(true->[])),arc(s(33)*s(9),0,s(40)*s(9),(true->[])),arc(s(33)*s(9),1,s(41)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(15)*s(13),0,s(21)*s(14),(true->[])),arc(s(15)*s(13),1,s(20)*s(15),(true->[])),arc(s(15)*s(13),2,s(17)*s(17),(true->[])),arc(s(30)*s(12),0,s(21)*s(14),(true->[])),arc(s(30)*s(12),1,s(41)*s(8),(true->[])),arc(s(30)*s(12),2,s(38)*s(10),(true->[])),arc(s(10)*s(17),0,s(18)*s(18),(true->[])),arc(s(10)*s(17),1,s(20)*s(15),(true->[])),arc(s(10)*s(17),2,s(17)*s(17),(true->[])),arc(s(13)*s(15),0,s(19)*s(16),(true->[])),arc(s(13)*s(15),1,s(20)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(17),(true->[])),arc(s(14)*s(14),0,s(19)*s(16),(true->[])),arc(s(14)*s(14),1,s(20)*s(15),(true->[])),arc(s(14)*s(14),2,s(22)*s(13),(true->[])),arc(s(11)*s(18),0,s(19)*s(16),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(3)*s(20),(true->[])),arc(s(12)*s(16),0,s(19)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(15),(true->[])),arc(s(12)*s(16),2,s(16)*s(19),(true->[])),arc(s(9)*s(19),0,s(2)*s(21),(true->[])),arc(s(9)*s(19),1,s(20)*s(15),(true->[])),arc(s(9)*s(19),2,s(17)*s(17),(true->[])),arc(s(59)*s(3),0,s(67)*s(4),(true->[])),arc(s(59)*s(3),1,s(69)*s(1),(true->[])),arc(s(59)*s(3),2,s(66)*s(3),(true->[])),arc(s(60)*s(4),0,s(68)*s(2),(true->[])),arc(s(60)*s(4),1,s(69)*s(1),(true->[])),arc(s(60)*s(4),2,s(50)*s(6),(true->[])),arc(s(62)*s(1),0,s(68)*s(2),(true->[])),arc(s(62)*s(1),1,s(69)*s(1),(true->[])),arc(s(62)*s(1),2,s(66)*s(3),(true->[])),arc(s(43)*s(6),0,s(49)*s(7),(true->[])),arc(s(43)*s(6),1,s(48)*s(8),(true->[])),arc(s(43)*s(6),2,s(45)*s(10),(true->[])),arc(s(61)*s(2),0,s(68)*s(2),(true->[])),arc(s(61)*s(2),1,s(69)*s(1),(true->[])),arc(s(61)*s(2),2,s(65)*s(5),(true->[])),arc(s(38)*s(10),0,s(46)*s(11),(true->[])),arc(s(38)*s(10),1,s(48)*s(8),(true->[])),arc(s(38)*s(10),2,s(45)*s(10),(true->[])),arc(s(41)*s(8),0,s(47)*s(9),(true->[])),arc(s(41)*s(8),1,s(48)*s(8),(true->[])),arc(s(41)*s(8),2,s(45)*s(10),(true->[])),arc(s(42)*s(7),0,s(47)*s(9),(true->[])),arc(s(42)*s(7),1,s(48)*s(8),(true->[])),arc(s(42)*s(7),2,s(50)*s(6),(true->[])),arc(s(58)*s(5),0,s(49)*s(7),(true->[])),arc(s(58)*s(5),1,s(69)*s(1),(true->[])),arc(s(58)*s(5),2,s(66)*s(3),(true->[])),arc(s(39)*s(11),0,s(47)*s(9),(true->[])),arc(s(39)*s(11),1,s(48)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(40)*s(9),0,s(47)*s(9),(true->[])),arc(s(40)*s(9),1,s(48)*s(8),(true->[])),arc(s(40)*s(9),2,s(44)*s(12),(true->[])),arc(s(22)*s(13),0,s(28)*s(14),(true->[])),arc(s(22)*s(13),1,s(27)*s(15),(true->[])),arc(s(22)*s(13),2,s(24)*s(17),(true->[])),arc(s(37)*s(12),0,s(28)*s(14),(true->[])),arc(s(37)*s(12),1,s(48)*s(8),(true->[])),arc(s(37)*s(12),2,s(45)*s(10),(true->[])),arc(s(17)*s(17),0,s(25)*s(18),(true->[])),arc(s(17)*s(17),1,s(27)*s(15),(true->[])),arc(s(17)*s(17),2,s(24)*s(17),(true->[])),arc(s(20)*s(15),0,s(26)*s(16),(true->[])),arc(s(20)*s(15),1,s(27)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(17),(true->[])),arc(s(21)*s(14),0,s(26)*s(16),(true->[])),arc(s(21)*s(14),1,s(27)*s(15),(true->[])),arc(s(21)*s(14),2,s(29)*s(13),(true->[])),arc(s(18)*s(18),0,s(26)*s(16),(true->[])),arc(s(18)*s(18),1,s(27)*s(15),(true->[])),arc(s(18)*s(18),2,s(8)*s(20),(true->[])),arc(s(19)*s(16),0,s(26)*s(16),(true->[])),arc(s(19)*s(16),1,s(27)*s(15),(true->[])),arc(s(19)*s(16),2,s(23)*s(19),(true->[])),arc(s(3)*s(20),0,s(7)*s(21),(true->[])),arc(s(3)*s(20),1,s(6)*s(22),(true->[])),arc(s(3)*s(20),2,s(4)*s(24),(true->[])),arc(s(16)*s(19),0,s(7)*s(21),(true->[])),arc(s(16)*s(19),1,s(27)*s(15),(true->[])),arc(s(16)*s(19),2,s(24)*s(17),(true->[])),arc(s(2)*s(21),0,s(5)*s(23),(true->[])),arc(s(2)*s(21),1,s(6)*s(22),(true->[])),arc(s(2)*s(21),2,s(8)*s(20),(true->[])),arc(s(66)*s(3),0,s(73)*s(4),(true->[])),arc(s(66)*s(3),1,s(76)*s(1),(true->[])),arc(s(66)*s(3),2,s(74)*s(3),(true->[])),arc(s(67)*s(4),0,s(75)*s(2),(true->[])),arc(s(67)*s(4),1,s(76)*s(1),(true->[])),arc(s(67)*s(4),2,s(57)*s(6),(true->[])),arc(s(69)*s(1),0,s(75)*s(2),(true->[])),arc(s(69)*s(1),1,s(76)*s(1),(true->[])),arc(s(69)*s(1),2,s(74)*s(3),(true->[])),arc(s(50)*s(6),0,s(56)*s(7),(true->[])),arc(s(50)*s(6),1,s(55)*s(8),(true->[])),arc(s(50)*s(6),2,s(52)*s(10),(true->[])),arc(s(68)*s(2),0,s(75)*s(2),(true->[])),arc(s(68)*s(2),1,s(76)*s(1),(true->[])),arc(s(68)*s(2),2,s(72)*s(5),(true->[])),arc(s(45)*s(10),0,s(53)*s(11),(true->[])),arc(s(45)*s(10),1,s(55)*s(8),(true->[])),arc(s(45)*s(10),2,s(52)*s(10),(true->[])),arc(s(48)*s(8),0,s(54)*s(9),(true->[])),arc(s(48)*s(8),1,s(55)*s(8),(true->[])),arc(s(48)*s(8),2,s(52)*s(10),(true->[])),arc(s(49)*s(7),0,s(54)*s(9),(true->[])),arc(s(49)*s(7),1,s(55)*s(8),(true->[])),arc(s(49)*s(7),2,s(57)*s(6),(true->[])),arc(s(65)*s(5),0,s(56)*s(7),(true->[])),arc(s(65)*s(5),1,s(76)*s(1),(true->[])),arc(s(65)*s(5),2,s(74)*s(3),(true->[])),arc(s(46)*s(11),0,s(54)*s(9),(true->[])),arc(s(46)*s(11),1,s(55)*s(8),(true->[])),arc(s(46)*s(11),2,s(36)*s(13),(true->[])),arc(s(47)*s(9),0,s(54)*s(9),(true->[])),arc(s(47)*s(9),1,s(55)*s(8),(true->[])),arc(s(47)*s(9),2,s(51)*s(12),(true->[])),arc(s(29)*s(13),0,s(35)*s(14),(true->[])),arc(s(29)*s(13),1,s(34)*s(15),(true->[])),arc(s(29)*s(13),2,s(31)*s(17),(true->[])),arc(s(44)*s(12),0,s(35)*s(14),(true->[])),arc(s(44)*s(12),1,s(55)*s(8),(true->[])),arc(s(44)*s(12),2,s(52)*s(10),(true->[])),arc(s(24)*s(17),0,s(32)*s(18),(true->[])),arc(s(24)*s(17),1,s(34)*s(15),(true->[])),arc(s(24)*s(17),2,s(31)*s(17),(true->[])),arc(s(27)*s(15),0,s(33)*s(16),(true->[])),arc(s(27)*s(15),1,s(34)*s(15),(true->[])),arc(s(27)*s(15),2,s(31)*s(17),(true->[])),arc(s(28)*s(14),0,s(33)*s(16),(true->[])),arc(s(28)*s(14),1,s(34)*s(15),(true->[])),arc(s(28)*s(14),2,s(36)*s(13),(true->[])),arc(s(25)*s(18),0,s(33)*s(16),(true->[])),arc(s(25)*s(18),1,s(34)*s(15),(true->[])),arc(s(25)*s(18),2,s(15)*s(20),(true->[])),arc(s(26)*s(16),0,s(33)*s(16),(true->[])),arc(s(26)*s(16),1,s(34)*s(15),(true->[])),arc(s(26)*s(16),2,s(30)*s(19),(true->[])),arc(s(8)*s(20),0,s(14)*s(21),(true->[])),arc(s(8)*s(20),1,s(13)*s(22),(true->[])),arc(s(8)*s(20),2,s(10)*s(24),(true->[])),arc(s(23)*s(19),0,s(14)*s(21),(true->[])),arc(s(23)*s(19),1,s(34)*s(15),(true->[])),arc(s(23)*s(19),2,s(31)*s(17),(true->[])),arc(s(4)*s(24),0,s(11)*s(25),(true->[])),arc(s(4)*s(24),1,s(13)*s(22),(true->[])),arc(s(4)*s(24),2,s(10)*s(24),(true->[])),arc(s(6)*s(22),0,s(12)*s(23),(true->[])),arc(s(6)*s(22),1,s(13)*s(22),(true->[])),arc(s(6)*s(22),2,s(10)*s(24),(true->[])),arc(s(7)*s(21),0,s(12)*s(23),(true->[])),arc(s(7)*s(21),1,s(13)*s(22),(true->[])),arc(s(7)*s(21),2,s(15)*s(20),(true->[])),arc(s(5)*s(23),0,s(12)*s(23),(true->[])),arc(s(5)*s(23),1,s(13)*s(22),(true->[])),arc(s(5)*s(23),2,s(9)*s(26),(true->[])),arc(s(73)*s(4),0,s(84)*s(2),(true->[])),arc(s(73)*s(4),1,s(85)*s(1),(true->[])),arc(s(73)*s(4),2,s(64)*s(6),(true->[])),arc(s(74)*s(3),0,s(81)*s(4),(true->[])),arc(s(74)*s(3),1,s(85)*s(1),(true->[])),arc(s(74)*s(3),2,s(83)*s(3),(true->[])),arc(s(76)*s(1),0,s(84)*s(2),(true->[])),arc(s(76)*s(1),1,s(85)*s(1),(true->[])),arc(s(76)*s(1),2,s(83)*s(3),(true->[])),arc(s(57)*s(6),0,s(63)*s(7),(true->[])),arc(s(57)*s(6),1,s(62)*s(8),(true->[])),arc(s(57)*s(6),2,s(59)*s(10),(true->[])),arc(s(75)*s(2),0,s(84)*s(2),(true->[])),arc(s(75)*s(2),1,s(85)*s(1),(true->[])),arc(s(75)*s(2),2,s(79)*s(5),(true->[])),arc(s(52)*s(10),0,s(60)*s(11),(true->[])),arc(s(52)*s(10),1,s(62)*s(8),(true->[])),arc(s(52)*s(10),2,s(59)*s(10),(true->[])),arc(s(55)*s(8),0,s(61)*s(9),(true->[])),arc(s(55)*s(8),1,s(62)*s(8),(true->[])),arc(s(55)*s(8),2,s(59)*s(10),(true->[])),arc(s(56)*s(7),0,s(61)*s(9),(true->[])),arc(s(56)*s(7),1,s(62)*s(8),(true->[])),arc(s(56)*s(7),2,s(64)*s(6),(true->[])),arc(s(72)*s(5),0,s(63)*s(7),(true->[])),arc(s(72)*s(5),1,s(85)*s(1),(true->[])),arc(s(72)*s(5),2,s(83)*s(3),(true->[])),arc(s(53)*s(11),0,s(61)*s(9),(true->[])),arc(s(53)*s(11),1,s(62)*s(8),(true->[])),arc(s(53)*s(11),2,s(43)*s(13),(true->[])),arc(s(54)*s(9),0,s(61)*s(9),(true->[])),arc(s(54)*s(9),1,s(62)*s(8),(true->[])),arc(s(54)*s(9),2,s(58)*s(12),(true->[])),arc(s(36)*s(13),0,s(42)*s(14),(true->[])),arc(s(36)*s(13),1,s(41)*s(15),(true->[])),arc(s(36)*s(13),2,s(38)*s(17),(true->[])),arc(s(51)*s(12),0,s(42)*s(14),(true->[])),arc(s(51)*s(12),1,s(62)*s(8),(true->[])),arc(s(51)*s(12),2,s(59)*s(10),(true->[])),arc(s(31)*s(17),0,s(39)*s(18),(true->[])),arc(s(31)*s(17),1,s(41)*s(15),(true->[])),arc(s(31)*s(17),2,s(38)*s(17),(true->[])),arc(s(34)*s(15),0,s(40)*s(16),(true->[])),arc(s(34)*s(15),1,s(41)*s(15),(true->[])),arc(s(34)*s(15),2,s(38)*s(17),(true->[])),arc(s(35)*s(14),0,s(40)*s(16),(true->[])),arc(s(35)*s(14),1,s(41)*s(15),(true->[])),arc(s(35)*s(14),2,s(43)*s(13),(true->[])),arc(s(32)*s(18),0,s(40)*s(16),(true->[])),arc(s(32)*s(18),1,s(41)*s(15),(true->[])),arc(s(32)*s(18),2,s(22)*s(20),(true->[])),arc(s(33)*s(16),0,s(40)*s(16),(true->[])),arc(s(33)*s(16),1,s(41)*s(15),(true->[])),arc(s(33)*s(16),2,s(37)*s(19),(true->[])),arc(s(15)*s(20),0,s(21)*s(21),(true->[])),arc(s(15)*s(20),1,s(20)*s(22),(true->[])),arc(s(15)*s(20),2,s(17)*s(24),(true->[])),arc(s(30)*s(19),0,s(21)*s(21),(true->[])),arc(s(30)*s(19),1,s(41)*s(15),(true->[])),arc(s(30)*s(19),2,s(38)*s(17),(true->[])),arc(s(10)*s(24),0,s(18)*s(25),(true->[])),arc(s(10)*s(24),1,s(20)*s(22),(true->[])),arc(s(10)*s(24),2,s(17)*s(24),(true->[])),arc(s(13)*s(22),0,s(19)*s(23),(true->[])),arc(s(13)*s(22),1,s(20)*s(22),(true->[])),arc(s(13)*s(22),2,s(17)*s(24),(true->[])),arc(s(14)*s(21),0,s(19)*s(23),(true->[])),arc(s(14)*s(21),1,s(20)*s(22),(true->[])),arc(s(14)*s(21),2,s(22)*s(20),(true->[])),arc(s(11)*s(25),0,s(19)*s(23),(true->[])),arc(s(11)*s(25),1,s(20)*s(22),(true->[])),arc(s(11)*s(25),2,s(3)*s(27),(true->[])),arc(s(12)*s(23),0,s(19)*s(23),(true->[])),arc(s(12)*s(23),1,s(20)*s(22),(true->[])),arc(s(12)*s(23),2,s(16)*s(26),(true->[])),arc(s(9)*s(26),0,s(2)*s(28),(true->[])),arc(s(9)*s(26),1,s(20)*s(22),(true->[])),arc(s(9)*s(26),2,s(17)*s(24),(true->[])),arc(s(64)*s(6),0,s(70)*s(7),(true->[])),arc(s(64)*s(6),1,s(69)*s(8),(true->[])),arc(s(64)*s(6),2,s(66)*s(10),(true->[])),arc(s(84)*s(2),0,s(85)*s(2),(true->[])),arc(s(84)*s(2),1,s(85)*s(1),(true->[])),arc(s(84)*s(2),2,s(80)*s(5),(true->[])),arc(s(85)*s(1),0,s(85)*s(2),(true->[])),arc(s(85)*s(1),1,s(85)*s(1),(true->[])),arc(s(85)*s(1),2,s(85)*s(3),(true->[])),arc(s(81)*s(4),0,s(85)*s(2),(true->[])),arc(s(81)*s(4),1,s(85)*s(1),(true->[])),arc(s(81)*s(4),2,s(71)*s(6),(true->[])),arc(s(83)*s(3),0,s(82)*s(4),(true->[])),arc(s(83)*s(3),1,s(85)*s(1),(true->[])),arc(s(83)*s(3),2,s(85)*s(3),(true->[])),arc(s(59)*s(10),0,s(67)*s(11),(true->[])),arc(s(59)*s(10),1,s(69)*s(8),(true->[])),arc(s(59)*s(10),2,s(66)*s(10),(true->[])),arc(s(62)*s(8),0,s(68)*s(9),(true->[])),arc(s(62)*s(8),1,s(69)*s(8),(true->[])),arc(s(62)*s(8),2,s(66)*s(10),(true->[])),arc(s(63)*s(7),0,s(68)*s(9),(true->[])),arc(s(63)*s(7),1,s(69)*s(8),(true->[])),arc(s(63)*s(7),2,s(71)*s(6),(true->[])),arc(s(79)*s(5),0,s(70)*s(7),(true->[])),arc(s(79)*s(5),1,s(85)*s(1),(true->[])),arc(s(79)*s(5),2,s(85)*s(3),(true->[])),arc(s(60)*s(11),0,s(68)*s(9),(true->[])),arc(s(60)*s(11),1,s(69)*s(8),(true->[])),arc(s(60)*s(11),2,s(50)*s(13),(true->[])),arc(s(61)*s(9),0,s(68)*s(9),(true->[])),arc(s(61)*s(9),1,s(69)*s(8),(true->[])),arc(s(61)*s(9),2,s(65)*s(12),(true->[])),arc(s(43)*s(13),0,s(49)*s(14),(true->[])),arc(s(43)*s(13),1,s(48)*s(15),(true->[])),arc(s(43)*s(13),2,s(45)*s(17),(true->[])),arc(s(58)*s(12),0,s(49)*s(14),(true->[])),arc(s(58)*s(12),1,s(69)*s(8),(true->[])),arc(s(58)*s(12),2,s(66)*s(10),(true->[])),arc(s(38)*s(17),0,s(46)*s(18),(true->[])),arc(s(38)*s(17),1,s(48)*s(15),(true->[])),arc(s(38)*s(17),2,s(45)*s(17),(true->[])),arc(s(41)*s(15),0,s(47)*s(16),(true->[])),arc(s(41)*s(15),1,s(48)*s(15),(true->[])),arc(s(41)*s(15),2,s(45)*s(17),(true->[])),arc(s(42)*s(14),0,s(47)*s(16),(true->[])),arc(s(42)*s(14),1,s(48)*s(15),(true->[])),arc(s(42)*s(14),2,s(50)*s(13),(true->[])),arc(s(39)*s(18),0,s(47)*s(16),(true->[])),arc(s(39)*s(18),1,s(48)*s(15),(true->[])),arc(s(39)*s(18),2,s(29)*s(20),(true->[])),arc(s(40)*s(16),0,s(47)*s(16),(true->[])),arc(s(40)*s(16),1,s(48)*s(15),(true->[])),arc(s(40)*s(16),2,s(44)*s(19),(true->[])),arc(s(22)*s(20),0,s(28)*s(21),(true->[])),arc(s(22)*s(20),1,s(27)*s(22),(true->[])),arc(s(22)*s(20),2,s(24)*s(24),(true->[])),arc(s(37)*s(19),0,s(28)*s(21),(true->[])),arc(s(37)*s(19),1,s(48)*s(15),(true->[])),arc(s(37)*s(19),2,s(45)*s(17),(true->[])),arc(s(17)*s(24),0,s(25)*s(25),(true->[])),arc(s(17)*s(24),1,s(27)*s(22),(true->[])),arc(s(17)*s(24),2,s(24)*s(24),(true->[])),arc(s(20)*s(22),0,s(26)*s(23),(true->[])),arc(s(20)*s(22),1,s(27)*s(22),(true->[])),arc(s(20)*s(22),2,s(24)*s(24),(true->[])),arc(s(21)*s(21),0,s(26)*s(23),(true->[])),arc(s(21)*s(21),1,s(27)*s(22),(true->[])),arc(s(21)*s(21),2,s(29)*s(20),(true->[])),arc(s(18)*s(25),0,s(26)*s(23),(true->[])),arc(s(18)*s(25),1,s(27)*s(22),(true->[])),arc(s(18)*s(25),2,s(8)*s(27),(true->[])),arc(s(19)*s(23),0,s(26)*s(23),(true->[])),arc(s(19)*s(23),1,s(27)*s(22),(true->[])),arc(s(19)*s(23),2,s(23)*s(26),(true->[])),arc(s(3)*s(27),0,s(7)*s(28),(true->[])),arc(s(3)*s(27),1,s(6)*s(29),(true->[])),arc(s(3)*s(27),2,s(4)*s(31),(true->[])),arc(s(16)*s(26),0,s(7)*s(28),(true->[])),arc(s(16)*s(26),1,s(27)*s(22),(true->[])),arc(s(16)*s(26),2,s(24)*s(24),(true->[])),arc(s(2)*s(28),0,s(5)*s(30),(true->[])),arc(s(2)*s(28),1,s(6)*s(29),(true->[])),arc(s(2)*s(28),2,s(8)*s(27),(true->[])),arc(s(66)*s(10),0,s(73)*s(11),(true->[])),arc(s(66)*s(10),1,s(76)*s(8),(true->[])),arc(s(66)*s(10),2,s(74)*s(10),(true->[])),arc(s(69)*s(8),0,s(75)*s(9),(true->[])),arc(s(69)*s(8),1,s(76)*s(8),(true->[])),arc(s(69)*s(8),2,s(74)*s(10),(true->[])),arc(s(70)*s(7),0,s(75)*s(9),(true->[])),arc(s(70)*s(7),1,s(76)*s(8),(true->[])),arc(s(70)*s(7),2,s(78)*s(6),(true->[])),arc(s(80)*s(5),0,s(77)*s(7),(true->[])),arc(s(80)*s(5),1,s(85)*s(1),(true->[])),arc(s(80)*s(5),2,s(85)*s(3),(true->[])),arc(s(85)*s(2),0,s(85)*s(2),(true->[])),arc(s(85)*s(2),1,s(85)*s(1),(true->[])),arc(s(85)*s(2),2,s(85)*s(5),(true->[])),arc(s(85)*s(3),0,s(85)*s(4),(true->[])),arc(s(85)*s(3),1,s(85)*s(1),(true->[])),arc(s(85)*s(3),2,s(85)*s(3),(true->[])),arc(s(71)*s(6),0,s(77)*s(7),(true->[])),arc(s(71)*s(6),1,s(76)*s(8),(true->[])),arc(s(71)*s(6),2,s(74)*s(10),(true->[])),arc(s(82)*s(4),0,s(85)*s(2),(true->[])),arc(s(82)*s(4),1,s(85)*s(1),(true->[])),arc(s(82)*s(4),2,s(78)*s(6),(true->[])),arc(s(67)*s(11),0,s(75)*s(9),(true->[])),arc(s(67)*s(11),1,s(76)*s(8),(true->[])),arc(s(67)*s(11),2,s(57)*s(13),(true->[])),arc(s(68)*s(9),0,s(75)*s(9),(true->[])),arc(s(68)*s(9),1,s(76)*s(8),(true->[])),arc(s(68)*s(9),2,s(72)*s(12),(true->[])),arc(s(50)*s(13),0,s(56)*s(14),(true->[])),arc(s(50)*s(13),1,s(55)*s(15),(true->[])),arc(s(50)*s(13),2,s(52)*s(17),(true->[])),arc(s(65)*s(12),0,s(56)*s(14),(true->[])),arc(s(65)*s(12),1,s(76)*s(8),(true->[])),arc(s(65)*s(12),2,s(74)*s(10),(true->[])),arc(s(45)*s(17),0,s(53)*s(18),(true->[])),arc(s(45)*s(17),1,s(55)*s(15),(true->[])),arc(s(45)*s(17),2,s(52)*s(17),(true->[])),arc(s(48)*s(15),0,s(54)*s(16),(true->[])),arc(s(48)*s(15),1,s(55)*s(15),(true->[])),arc(s(48)*s(15),2,s(52)*s(17),(true->[])),arc(s(49)*s(14),0,s(54)*s(16),(true->[])),arc(s(49)*s(14),1,s(55)*s(15),(true->[])),arc(s(49)*s(14),2,s(57)*s(13),(true->[])),arc(s(46)*s(18),0,s(54)*s(16),(true->[])),arc(s(46)*s(18),1,s(55)*s(15),(true->[])),arc(s(46)*s(18),2,s(36)*s(20),(true->[])),arc(s(47)*s(16),0,s(54)*s(16),(true->[])),arc(s(47)*s(16),1,s(55)*s(15),(true->[])),arc(s(47)*s(16),2,s(51)*s(19),(true->[])),arc(s(29)*s(20),0,s(35)*s(21),(true->[])),arc(s(29)*s(20),1,s(34)*s(22),(true->[])),arc(s(29)*s(20),2,s(31)*s(24),(true->[])),arc(s(44)*s(19),0,s(35)*s(21),(true->[])),arc(s(44)*s(19),1,s(55)*s(15),(true->[])),arc(s(44)*s(19),2,s(52)*s(17),(true->[])),arc(s(24)*s(24),0,s(32)*s(25),(true->[])),arc(s(24)*s(24),1,s(34)*s(22),(true->[])),arc(s(24)*s(24),2,s(31)*s(24),(true->[])),arc(s(27)*s(22),0,s(33)*s(23),(true->[])),arc(s(27)*s(22),1,s(34)*s(22),(true->[])),arc(s(27)*s(22),2,s(31)*s(24),(true->[])),arc(s(28)*s(21),0,s(33)*s(23),(true->[])),arc(s(28)*s(21),1,s(34)*s(22),(true->[])),arc(s(28)*s(21),2,s(36)*s(20),(true->[])),arc(s(25)*s(25),0,s(33)*s(23),(true->[])),arc(s(25)*s(25),1,s(34)*s(22),(true->[])),arc(s(25)*s(25),2,s(15)*s(27),(true->[])),arc(s(26)*s(23),0,s(33)*s(23),(true->[])),arc(s(26)*s(23),1,s(34)*s(22),(true->[])),arc(s(26)*s(23),2,s(30)*s(26),(true->[])),arc(s(8)*s(27),0,s(14)*s(28),(true->[])),arc(s(8)*s(27),1,s(13)*s(29),(true->[])),arc(s(8)*s(27),2,s(10)*s(31),(true->[])),arc(s(23)*s(26),0,s(14)*s(28),(true->[])),arc(s(23)*s(26),1,s(34)*s(22),(true->[])),arc(s(23)*s(26),2,s(31)*s(24),(true->[])),arc(s(4)*s(31),0,s(11)*s(32),(true->[])),arc(s(4)*s(31),1,s(13)*s(29),(true->[])),arc(s(4)*s(31),2,s(10)*s(31),(true->[])),arc(s(6)*s(29),0,s(12)*s(30),(true->[])),arc(s(6)*s(29),1,s(13)*s(29),(true->[])),arc(s(6)*s(29),2,s(10)*s(31),(true->[])),arc(s(7)*s(28),0,s(12)*s(30),(true->[])),arc(s(7)*s(28),1,s(13)*s(29),(true->[])),arc(s(7)*s(28),2,s(15)*s(27),(true->[])),arc(s(5)*s(30),0,s(12)*s(30),(true->[])),arc(s(5)*s(30),1,s(13)*s(29),(true->[])),arc(s(5)*s(30),2,s(9)*s(33),(true->[])),arc(s(73)*s(11),0,s(84)*s(9),(true->[])),arc(s(73)*s(11),1,s(85)*s(8),(true->[])),arc(s(73)*s(11),2,s(64)*s(13),(true->[])),arc(s(74)*s(10),0,s(81)*s(11),(true->[])),arc(s(74)*s(10),1,s(85)*s(8),(true->[])),arc(s(74)*s(10),2,s(83)*s(10),(true->[])),arc(s(76)*s(8),0,s(84)*s(9),(true->[])),arc(s(76)*s(8),1,s(85)*s(8),(true->[])),arc(s(76)*s(8),2,s(83)*s(10),(true->[])),arc(s(75)*s(9),0,s(84)*s(9),(true->[])),arc(s(75)*s(9),1,s(85)*s(8),(true->[])),arc(s(75)*s(9),2,s(79)*s(12),(true->[])),arc(s(78)*s(6),0,s(85)*s(7),(true->[])),arc(s(78)*s(6),1,s(85)*s(8),(true->[])),arc(s(78)*s(6),2,s(83)*s(10),(true->[])),arc(s(77)*s(7),0,s(84)*s(9),(true->[])),arc(s(77)*s(7),1,s(85)*s(8),(true->[])),arc(s(77)*s(7),2,s(85)*s(6),(true->[])),arc(s(85)*s(5),0,s(85)*s(7),(true->[])),arc(s(85)*s(5),1,s(85)*s(1),(true->[])),arc(s(85)*s(5),2,s(85)*s(3),(true->[])),arc(s(85)*s(4),0,s(85)*s(2),(true->[])),arc(s(85)*s(4),1,s(85)*s(1),(true->[])),arc(s(85)*s(4),2,s(85)*s(6),(true->[])),arc(s(57)*s(13),0,s(63)*s(14),(true->[])),arc(s(57)*s(13),1,s(62)*s(15),(true->[])),arc(s(57)*s(13),2,s(59)*s(17),(true->[])),arc(s(72)*s(12),0,s(63)*s(14),(true->[])),arc(s(72)*s(12),1,s(85)*s(8),(true->[])),arc(s(72)*s(12),2,s(83)*s(10),(true->[])),arc(s(52)*s(17),0,s(60)*s(18),(true->[])),arc(s(52)*s(17),1,s(62)*s(15),(true->[])),arc(s(52)*s(17),2,s(59)*s(17),(true->[])),arc(s(55)*s(15),0,s(61)*s(16),(true->[])),arc(s(55)*s(15),1,s(62)*s(15),(true->[])),arc(s(55)*s(15),2,s(59)*s(17),(true->[])),arc(s(56)*s(14),0,s(61)*s(16),(true->[])),arc(s(56)*s(14),1,s(62)*s(15),(true->[])),arc(s(56)*s(14),2,s(64)*s(13),(true->[])),arc(s(53)*s(18),0,s(61)*s(16),(true->[])),arc(s(53)*s(18),1,s(62)*s(15),(true->[])),arc(s(53)*s(18),2,s(43)*s(20),(true->[])),arc(s(54)*s(16),0,s(61)*s(16),(true->[])),arc(s(54)*s(16),1,s(62)*s(15),(true->[])),arc(s(54)*s(16),2,s(58)*s(19),(true->[])),arc(s(36)*s(20),0,s(42)*s(21),(true->[])),arc(s(36)*s(20),1,s(41)*s(22),(true->[])),arc(s(36)*s(20),2,s(38)*s(24),(true->[])),arc(s(51)*s(19),0,s(42)*s(21),(true->[])),arc(s(51)*s(19),1,s(62)*s(15),(true->[])),arc(s(51)*s(19),2,s(59)*s(17),(true->[])),arc(s(31)*s(24),0,s(39)*s(25),(true->[])),arc(s(31)*s(24),1,s(41)*s(22),(true->[])),arc(s(31)*s(24),2,s(38)*s(24),(true->[])),arc(s(34)*s(22),0,s(40)*s(23),(true->[])),arc(s(34)*s(22),1,s(41)*s(22),(true->[])),arc(s(34)*s(22),2,s(38)*s(24),(true->[])),arc(s(35)*s(21),0,s(40)*s(23),(true->[])),arc(s(35)*s(21),1,s(41)*s(22),(true->[])),arc(s(35)*s(21),2,s(43)*s(20),(true->[])),arc(s(32)*s(25),0,s(40)*s(23),(true->[])),arc(s(32)*s(25),1,s(41)*s(22),(true->[])),arc(s(32)*s(25),2,s(22)*s(27),(true->[])),arc(s(33)*s(23),0,s(40)*s(23),(true->[])),arc(s(33)*s(23),1,s(41)*s(22),(true->[])),arc(s(33)*s(23),2,s(37)*s(26),(true->[])),arc(s(15)*s(27),0,s(21)*s(28),(true->[])),arc(s(15)*s(27),1,s(20)*s(29),(true->[])),arc(s(15)*s(27),2,s(17)*s(31),(true->[])),arc(s(30)*s(26),0,s(21)*s(28),(true->[])),arc(s(30)*s(26),1,s(41)*s(22),(true->[])),arc(s(30)*s(26),2,s(38)*s(24),(true->[])),arc(s(10)*s(31),0,s(18)*s(32),(true->[])),arc(s(10)*s(31),1,s(20)*s(29),(true->[])),arc(s(10)*s(31),2,s(17)*s(31),(true->[])),arc(s(13)*s(29),0,s(19)*s(30),(true->[])),arc(s(13)*s(29),1,s(20)*s(29),(true->[])),arc(s(13)*s(29),2,s(17)*s(31),(true->[])),arc(s(14)*s(28),0,s(19)*s(30),(true->[])),arc(s(14)*s(28),1,s(20)*s(29),(true->[])),arc(s(14)*s(28),2,s(22)*s(27),(true->[])),arc(s(11)*s(32),0,s(19)*s(30),(true->[])),arc(s(11)*s(32),1,s(20)*s(29),(true->[])),arc(s(11)*s(32),2,s(3)*s(34),(true->[])),arc(s(12)*s(30),0,s(19)*s(30),(true->[])),arc(s(12)*s(30),1,s(20)*s(29),(true->[])),arc(s(12)*s(30),2,s(16)*s(33),(true->[])),arc(s(9)*s(33),0,s(2)*s(35),(true->[])),arc(s(9)*s(33),1,s(20)*s(29),(true->[])),arc(s(9)*s(33),2,s(17)*s(31),(true->[])),arc(s(64)*s(13),0,s(70)*s(14),(true->[])),arc(s(64)*s(13),1,s(69)*s(15),(true->[])),arc(s(64)*s(13),2,s(66)*s(17),(true->[])),arc(s(84)*s(9),0,s(85)*s(9),(true->[])),arc(s(84)*s(9),1,s(85)*s(8),(true->[])),arc(s(84)*s(9),2,s(80)*s(12),(true->[])),arc(s(85)*s(8),0,s(85)*s(9),(true->[])),arc(s(85)*s(8),1,s(85)*s(8),(true->[])),arc(s(85)*s(8),2,s(85)*s(10),(true->[])),arc(s(81)*s(11),0,s(85)*s(9),(true->[])),arc(s(81)*s(11),1,s(85)*s(8),(true->[])),arc(s(81)*s(11),2,s(71)*s(13),(true->[])),arc(s(83)*s(10),0,s(82)*s(11),(true->[])),arc(s(83)*s(10),1,s(85)*s(8),(true->[])),arc(s(83)*s(10),2,s(85)*s(10),(true->[])),arc(s(79)*s(12),0,s(70)*s(14),(true->[])),arc(s(79)*s(12),1,s(85)*s(8),(true->[])),arc(s(79)*s(12),2,s(85)*s(10),(true->[])),arc(s(85)*s(7),0,s(85)*s(9),(true->[])),arc(s(85)*s(7),1,s(85)*s(8),(true->[])),arc(s(85)*s(7),2,s(85)*s(6),(true->[])),arc(s(85)*s(6),0,s(85)*s(7),(true->[])),arc(s(85)*s(6),1,s(85)*s(8),(true->[])),arc(s(85)*s(6),2,s(85)*s(10),(true->[])),arc(s(59)*s(17),0,s(67)*s(18),(true->[])),arc(s(59)*s(17),1,s(69)*s(15),(true->[])),arc(s(59)*s(17),2,s(66)*s(17),(true->[])),arc(s(62)*s(15),0,s(68)*s(16),(true->[])),arc(s(62)*s(15),1,s(69)*s(15),(true->[])),arc(s(62)*s(15),2,s(66)*s(17),(true->[])),arc(s(63)*s(14),0,s(68)*s(16),(true->[])),arc(s(63)*s(14),1,s(69)*s(15),(true->[])),arc(s(63)*s(14),2,s(71)*s(13),(true->[])),arc(s(60)*s(18),0,s(68)*s(16),(true->[])),arc(s(60)*s(18),1,s(69)*s(15),(true->[])),arc(s(60)*s(18),2,s(50)*s(20),(true->[])),arc(s(61)*s(16),0,s(68)*s(16),(true->[])),arc(s(61)*s(16),1,s(69)*s(15),(true->[])),arc(s(61)*s(16),2,s(65)*s(19),(true->[])),arc(s(43)*s(20),0,s(49)*s(21),(true->[])),arc(s(43)*s(20),1,s(48)*s(22),(true->[])),arc(s(43)*s(20),2,s(45)*s(24),(true->[])),arc(s(58)*s(19),0,s(49)*s(21),(true->[])),arc(s(58)*s(19),1,s(69)*s(15),(true->[])),arc(s(58)*s(19),2,s(66)*s(17),(true->[])),arc(s(38)*s(24),0,s(46)*s(25),(true->[])),arc(s(38)*s(24),1,s(48)*s(22),(true->[])),arc(s(38)*s(24),2,s(45)*s(24),(true->[])),arc(s(41)*s(22),0,s(47)*s(23),(true->[])),arc(s(41)*s(22),1,s(48)*s(22),(true->[])),arc(s(41)*s(22),2,s(45)*s(24),(true->[])),arc(s(42)*s(21),0,s(47)*s(23),(true->[])),arc(s(42)*s(21),1,s(48)*s(22),(true->[])),arc(s(42)*s(21),2,s(50)*s(20),(true->[])),arc(s(39)*s(25),0,s(47)*s(23),(true->[])),arc(s(39)*s(25),1,s(48)*s(22),(true->[])),arc(s(39)*s(25),2,s(29)*s(27),(true->[])),arc(s(40)*s(23),0,s(47)*s(23),(true->[])),arc(s(40)*s(23),1,s(48)*s(22),(true->[])),arc(s(40)*s(23),2,s(44)*s(26),(true->[])),arc(s(22)*s(27),0,s(28)*s(28),(true->[])),arc(s(22)*s(27),1,s(27)*s(29),(true->[])),arc(s(22)*s(27),2,s(24)*s(31),(true->[])),arc(s(37)*s(26),0,s(28)*s(28),(true->[])),arc(s(37)*s(26),1,s(48)*s(22),(true->[])),arc(s(37)*s(26),2,s(45)*s(24),(true->[])),arc(s(17)*s(31),0,s(25)*s(32),(true->[])),arc(s(17)*s(31),1,s(27)*s(29),(true->[])),arc(s(17)*s(31),2,s(24)*s(31),(true->[])),arc(s(20)*s(29),0,s(26)*s(30),(true->[])),arc(s(20)*s(29),1,s(27)*s(29),(true->[])),arc(s(20)*s(29),2,s(24)*s(31),(true->[])),arc(s(21)*s(28),0,s(26)*s(30),(true->[])),arc(s(21)*s(28),1,s(27)*s(29),(true->[])),arc(s(21)*s(28),2,s(29)*s(27),(true->[])),arc(s(18)*s(32),0,s(26)*s(30),(true->[])),arc(s(18)*s(32),1,s(27)*s(29),(true->[])),arc(s(18)*s(32),2,s(8)*s(34),(true->[])),arc(s(19)*s(30),0,s(26)*s(30),(true->[])),arc(s(19)*s(30),1,s(27)*s(29),(true->[])),arc(s(19)*s(30),2,s(23)*s(33),(true->[])),arc(s(3)*s(34),0,s(7)*s(35),(true->[])),arc(s(3)*s(34),1,s(6)*s(36),(true->[])),arc(s(3)*s(34),2,s(4)*s(38),(true->[])),arc(s(16)*s(33),0,s(7)*s(35),(true->[])),arc(s(16)*s(33),1,s(27)*s(29),(true->[])),arc(s(16)*s(33),2,s(24)*s(31),(true->[])),arc(s(2)*s(35),0,s(5)*s(37),(true->[])),arc(s(2)*s(35),1,s(6)*s(36),(true->[])),arc(s(2)*s(35),2,s(8)*s(34),(true->[])),arc(s(66)*s(17),0,s(73)*s(18),(true->[])),arc(s(66)*s(17),1,s(76)*s(15),(true->[])),arc(s(66)*s(17),2,s(74)*s(17),(true->[])),arc(s(69)*s(15),0,s(75)*s(16),(true->[])),arc(s(69)*s(15),1,s(76)*s(15),(true->[])),arc(s(69)*s(15),2,s(74)*s(17),(true->[])),arc(s(70)*s(14),0,s(75)*s(16),(true->[])),arc(s(70)*s(14),1,s(76)*s(15),(true->[])),arc(s(70)*s(14),2,s(78)*s(13),(true->[])),arc(s(80)*s(12),0,s(77)*s(14),(true->[])),arc(s(80)*s(12),1,s(85)*s(8),(true->[])),arc(s(80)*s(12),2,s(85)*s(10),(true->[])),arc(s(85)*s(9),0,s(85)*s(9),(true->[])),arc(s(85)*s(9),1,s(85)*s(8),(true->[])),arc(s(85)*s(9),2,s(85)*s(12),(true->[])),arc(s(85)*s(10),0,s(85)*s(11),(true->[])),arc(s(85)*s(10),1,s(85)*s(8),(true->[])),arc(s(85)*s(10),2,s(85)*s(10),(true->[])),arc(s(71)*s(13),0,s(77)*s(14),(true->[])),arc(s(71)*s(13),1,s(76)*s(15),(true->[])),arc(s(71)*s(13),2,s(74)*s(17),(true->[])),arc(s(82)*s(11),0,s(85)*s(9),(true->[])),arc(s(82)*s(11),1,s(85)*s(8),(true->[])),arc(s(82)*s(11),2,s(78)*s(13),(true->[])),arc(s(67)*s(18),0,s(75)*s(16),(true->[])),arc(s(67)*s(18),1,s(76)*s(15),(true->[])),arc(s(67)*s(18),2,s(57)*s(20),(true->[])),arc(s(68)*s(16),0,s(75)*s(16),(true->[])),arc(s(68)*s(16),1,s(76)*s(15),(true->[])),arc(s(68)*s(16),2,s(72)*s(19),(true->[])),arc(s(50)*s(20),0,s(56)*s(21),(true->[])),arc(s(50)*s(20),1,s(55)*s(22),(true->[])),arc(s(50)*s(20),2,s(52)*s(24),(true->[])),arc(s(65)*s(19),0,s(56)*s(21),(true->[])),arc(s(65)*s(19),1,s(76)*s(15),(true->[])),arc(s(65)*s(19),2,s(74)*s(17),(true->[])),arc(s(45)*s(24),0,s(53)*s(25),(true->[])),arc(s(45)*s(24),1,s(55)*s(22),(true->[])),arc(s(45)*s(24),2,s(52)*s(24),(true->[])),arc(s(48)*s(22),0,s(54)*s(23),(true->[])),arc(s(48)*s(22),1,s(55)*s(22),(true->[])),arc(s(48)*s(22),2,s(52)*s(24),(true->[])),arc(s(49)*s(21),0,s(54)*s(23),(true->[])),arc(s(49)*s(21),1,s(55)*s(22),(true->[])),arc(s(49)*s(21),2,s(57)*s(20),(true->[])),arc(s(46)*s(25),0,s(54)*s(23),(true->[])),arc(s(46)*s(25),1,s(55)*s(22),(true->[])),arc(s(46)*s(25),2,s(36)*s(27),(true->[])),arc(s(47)*s(23),0,s(54)*s(23),(true->[])),arc(s(47)*s(23),1,s(55)*s(22),(true->[])),arc(s(47)*s(23),2,s(51)*s(26),(true->[])),arc(s(29)*s(27),0,s(35)*s(28),(true->[])),arc(s(29)*s(27),1,s(34)*s(29),(true->[])),arc(s(29)*s(27),2,s(31)*s(31),(true->[])),arc(s(44)*s(26),0,s(35)*s(28),(true->[])),arc(s(44)*s(26),1,s(55)*s(22),(true->[])),arc(s(44)*s(26),2,s(52)*s(24),(true->[])),arc(s(24)*s(31),0,s(32)*s(32),(true->[])),arc(s(24)*s(31),1,s(34)*s(29),(true->[])),arc(s(24)*s(31),2,s(31)*s(31),(true->[])),arc(s(27)*s(29),0,s(33)*s(30),(true->[])),arc(s(27)*s(29),1,s(34)*s(29),(true->[])),arc(s(27)*s(29),2,s(31)*s(31),(true->[])),arc(s(28)*s(28),0,s(33)*s(30),(true->[])),arc(s(28)*s(28),1,s(34)*s(29),(true->[])),arc(s(28)*s(28),2,s(36)*s(27),(true->[])),arc(s(25)*s(32),0,s(33)*s(30),(true->[])),arc(s(25)*s(32),1,s(34)*s(29),(true->[])),arc(s(25)*s(32),2,s(15)*s(34),(true->[])),arc(s(26)*s(30),0,s(33)*s(30),(true->[])),arc(s(26)*s(30),1,s(34)*s(29),(true->[])),arc(s(26)*s(30),2,s(30)*s(33),(true->[])),arc(s(8)*s(34),0,s(14)*s(35),(true->[])),arc(s(8)*s(34),1,s(13)*s(36),(true->[])),arc(s(8)*s(34),2,s(10)*s(38),(true->[])),arc(s(23)*s(33),0,s(14)*s(35),(true->[])),arc(s(23)*s(33),1,s(34)*s(29),(true->[])),arc(s(23)*s(33),2,s(31)*s(31),(true->[])),arc(s(4)*s(38),0,s(11)*s(39),(true->[])),arc(s(4)*s(38),1,s(13)*s(36),(true->[])),arc(s(4)*s(38),2,s(10)*s(38),(true->[])),arc(s(6)*s(36),0,s(12)*s(37),(true->[])),arc(s(6)*s(36),1,s(13)*s(36),(true->[])),arc(s(6)*s(36),2,s(10)*s(38),(true->[])),arc(s(7)*s(35),0,s(12)*s(37),(true->[])),arc(s(7)*s(35),1,s(13)*s(36),(true->[])),arc(s(7)*s(35),2,s(15)*s(34),(true->[])),arc(s(5)*s(37),0,s(12)*s(37),(true->[])),arc(s(5)*s(37),1,s(13)*s(36),(true->[])),arc(s(5)*s(37),2,s(9)*s(40),(true->[])),arc(s(73)*s(18),0,s(84)*s(16),(true->[])),arc(s(73)*s(18),1,s(85)*s(15),(true->[])),arc(s(73)*s(18),2,s(64)*s(20),(true->[])),arc(s(74)*s(17),0,s(81)*s(18),(true->[])),arc(s(74)*s(17),1,s(85)*s(15),(true->[])),arc(s(74)*s(17),2,s(83)*s(17),(true->[])),arc(s(76)*s(15),0,s(84)*s(16),(true->[])),arc(s(76)*s(15),1,s(85)*s(15),(true->[])),arc(s(76)*s(15),2,s(83)*s(17),(true->[])),arc(s(75)*s(16),0,s(84)*s(16),(true->[])),arc(s(75)*s(16),1,s(85)*s(15),(true->[])),arc(s(75)*s(16),2,s(79)*s(19),(true->[])),arc(s(78)*s(13),0,s(85)*s(14),(true->[])),arc(s(78)*s(13),1,s(85)*s(15),(true->[])),arc(s(78)*s(13),2,s(83)*s(17),(true->[])),arc(s(77)*s(14),0,s(84)*s(16),(true->[])),arc(s(77)*s(14),1,s(85)*s(15),(true->[])),arc(s(77)*s(14),2,s(85)*s(13),(true->[])),arc(s(85)*s(12),0,s(85)*s(14),(true->[])),arc(s(85)*s(12),1,s(85)*s(8),(true->[])),arc(s(85)*s(12),2,s(85)*s(10),(true->[])),arc(s(85)*s(11),0,s(85)*s(9),(true->[])),arc(s(85)*s(11),1,s(85)*s(8),(true->[])),arc(s(85)*s(11),2,s(85)*s(13),(true->[])),arc(s(57)*s(20),0,s(63)*s(21),(true->[])),arc(s(57)*s(20),1,s(62)*s(22),(true->[])),arc(s(57)*s(20),2,s(59)*s(24),(true->[])),arc(s(72)*s(19),0,s(63)*s(21),(true->[])),arc(s(72)*s(19),1,s(85)*s(15),(true->[])),arc(s(72)*s(19),2,s(83)*s(17),(true->[])),arc(s(52)*s(24),0,s(60)*s(25),(true->[])),arc(s(52)*s(24),1,s(62)*s(22),(true->[])),arc(s(52)*s(24),2,s(59)*s(24),(true->[])),arc(s(55)*s(22),0,s(61)*s(23),(true->[])),arc(s(55)*s(22),1,s(62)*s(22),(true->[])),arc(s(55)*s(22),2,s(59)*s(24),(true->[])),arc(s(56)*s(21),0,s(61)*s(23),(true->[])),arc(s(56)*s(21),1,s(62)*s(22),(true->[])),arc(s(56)*s(21),2,s(64)*s(20),(true->[])),arc(s(53)*s(25),0,s(61)*s(23),(true->[])),arc(s(53)*s(25),1,s(62)*s(22),(true->[])),arc(s(53)*s(25),2,s(43)*s(27),(true->[])),arc(s(54)*s(23),0,s(61)*s(23),(true->[])),arc(s(54)*s(23),1,s(62)*s(22),(true->[])),arc(s(54)*s(23),2,s(58)*s(26),(true->[])),arc(s(36)*s(27),0,s(42)*s(28),(true->[])),arc(s(36)*s(27),1,s(41)*s(29),(true->[])),arc(s(36)*s(27),2,s(38)*s(31),(true->[])),arc(s(51)*s(26),0,s(42)*s(28),(true->[])),arc(s(51)*s(26),1,s(62)*s(22),(true->[])),arc(s(51)*s(26),2,s(59)*s(24),(true->[])),arc(s(31)*s(31),0,s(39)*s(32),(true->[])),arc(s(31)*s(31),1,s(41)*s(29),(true->[])),arc(s(31)*s(31),2,s(38)*s(31),(true->[])),arc(s(34)*s(29),0,s(40)*s(30),(true->[])),arc(s(34)*s(29),1,s(41)*s(29),(true->[])),arc(s(34)*s(29),2,s(38)*s(31),(true->[])),arc(s(35)*s(28),0,s(40)*s(30),(true->[])),arc(s(35)*s(28),1,s(41)*s(29),(true->[])),arc(s(35)*s(28),2,s(43)*s(27),(true->[])),arc(s(32)*s(32),0,s(40)*s(30),(true->[])),arc(s(32)*s(32),1,s(41)*s(29),(true->[])),arc(s(32)*s(32),2,s(22)*s(34),(true->[])),arc(s(33)*s(30),0,s(40)*s(30),(true->[])),arc(s(33)*s(30),1,s(41)*s(29),(true->[])),arc(s(33)*s(30),2,s(37)*s(33),(true->[])),arc(s(15)*s(34),0,s(21)*s(35),(true->[])),arc(s(15)*s(34),1,s(20)*s(36),(true->[])),arc(s(15)*s(34),2,s(17)*s(38),(true->[])),arc(s(30)*s(33),0,s(21)*s(35),(true->[])),arc(s(30)*s(33),1,s(41)*s(29),(true->[])),arc(s(30)*s(33),2,s(38)*s(31),(true->[])),arc(s(10)*s(38),0,s(18)*s(39),(true->[])),arc(s(10)*s(38),1,s(20)*s(36),(true->[])),arc(s(10)*s(38),2,s(17)*s(38),(true->[])),arc(s(13)*s(36),0,s(19)*s(37),(true->[])),arc(s(13)*s(36),1,s(20)*s(36),(true->[])),arc(s(13)*s(36),2,s(17)*s(38),(true->[])),arc(s(14)*s(35),0,s(19)*s(37),(true->[])),arc(s(14)*s(35),1,s(20)*s(36),(true->[])),arc(s(14)*s(35),2,s(22)*s(34),(true->[])),arc(s(11)*s(39),0,s(19)*s(37),(true->[])),arc(s(11)*s(39),1,s(20)*s(36),(true->[])),arc(s(11)*s(39),2,s(3)*s(41),(true->[])),arc(s(12)*s(37),0,s(19)*s(37),(true->[])),arc(s(12)*s(37),1,s(20)*s(36),(true->[])),arc(s(12)*s(37),2,s(16)*s(40),(true->[])),arc(s(9)*s(40),0,s(2)*s(41),(true->[])),arc(s(9)*s(40),1,s(20)*s(36),(true->[])),arc(s(9)*s(40),2,s(17)*s(38),(true->[])),arc(s(64)*s(20),0,s(70)*s(21),(true->[])),arc(s(64)*s(20),1,s(69)*s(22),(true->[])),arc(s(64)*s(20),2,s(66)*s(24),(true->[])),arc(s(84)*s(16),0,s(85)*s(16),(true->[])),arc(s(84)*s(16),1,s(85)*s(15),(true->[])),arc(s(84)*s(16),2,s(80)*s(19),(true->[])),arc(s(85)*s(15),0,s(85)*s(16),(true->[])),arc(s(85)*s(15),1,s(85)*s(15),(true->[])),arc(s(85)*s(15),2,s(85)*s(17),(true->[])),arc(s(81)*s(18),0,s(85)*s(16),(true->[])),arc(s(81)*s(18),1,s(85)*s(15),(true->[])),arc(s(81)*s(18),2,s(71)*s(20),(true->[])),arc(s(83)*s(17),0,s(82)*s(18),(true->[])),arc(s(83)*s(17),1,s(85)*s(15),(true->[])),arc(s(83)*s(17),2,s(85)*s(17),(true->[])),arc(s(79)*s(19),0,s(70)*s(21),(true->[])),arc(s(79)*s(19),1,s(85)*s(15),(true->[])),arc(s(79)*s(19),2,s(85)*s(17),(true->[])),arc(s(85)*s(14),0,s(85)*s(16),(true->[])),arc(s(85)*s(14),1,s(85)*s(15),(true->[])),arc(s(85)*s(14),2,s(85)*s(13),(true->[])),arc(s(85)*s(13),0,s(85)*s(14),(true->[])),arc(s(85)*s(13),1,s(85)*s(15),(true->[])),arc(s(85)*s(13),2,s(85)*s(17),(true->[])),arc(s(59)*s(24),0,s(67)*s(25),(true->[])),arc(s(59)*s(24),1,s(69)*s(22),(true->[])),arc(s(59)*s(24),2,s(66)*s(24),(true->[])),arc(s(62)*s(22),0,s(68)*s(23),(true->[])),arc(s(62)*s(22),1,s(69)*s(22),(true->[])),arc(s(62)*s(22),2,s(66)*s(24),(true->[])),arc(s(63)*s(21),0,s(68)*s(23),(true->[])),arc(s(63)*s(21),1,s(69)*s(22),(true->[])),arc(s(63)*s(21),2,s(71)*s(20),(true->[])),arc(s(60)*s(25),0,s(68)*s(23),(true->[])),arc(s(60)*s(25),1,s(69)*s(22),(true->[])),arc(s(60)*s(25),2,s(50)*s(27),(true->[])),arc(s(61)*s(23),0,s(68)*s(23),(true->[])),arc(s(61)*s(23),1,s(69)*s(22),(true->[])),arc(s(61)*s(23),2,s(65)*s(26),(true->[])),arc(s(43)*s(27),0,s(49)*s(28),(true->[])),arc(s(43)*s(27),1,s(48)*s(29),(true->[])),arc(s(43)*s(27),2,s(45)*s(31),(true->[])),arc(s(58)*s(26),0,s(49)*s(28),(true->[])),arc(s(58)*s(26),1,s(69)*s(22),(true->[])),arc(s(58)*s(26),2,s(66)*s(24),(true->[])),arc(s(38)*s(31),0,s(46)*s(32),(true->[])),arc(s(38)*s(31),1,s(48)*s(29),(true->[])),arc(s(38)*s(31),2,s(45)*s(31),(true->[])),arc(s(41)*s(29),0,s(47)*s(30),(true->[])),arc(s(41)*s(29),1,s(48)*s(29),(true->[])),arc(s(41)*s(29),2,s(45)*s(31),(true->[])),arc(s(42)*s(28),0,s(47)*s(30),(true->[])),arc(s(42)*s(28),1,s(48)*s(29),(true->[])),arc(s(42)*s(28),2,s(50)*s(27),(true->[])),arc(s(39)*s(32),0,s(47)*s(30),(true->[])),arc(s(39)*s(32),1,s(48)*s(29),(true->[])),arc(s(39)*s(32),2,s(29)*s(34),(true->[])),arc(s(40)*s(30),0,s(47)*s(30),(true->[])),arc(s(40)*s(30),1,s(48)*s(29),(true->[])),arc(s(40)*s(30),2,s(44)*s(33),(true->[])),arc(s(22)*s(34),0,s(28)*s(35),(true->[])),arc(s(22)*s(34),1,s(27)*s(36),(true->[])),arc(s(22)*s(34),2,s(24)*s(38),(true->[])),arc(s(37)*s(33),0,s(28)*s(35),(true->[])),arc(s(37)*s(33),1,s(48)*s(29),(true->[])),arc(s(37)*s(33),2,s(45)*s(31),(true->[])),arc(s(17)*s(38),0,s(25)*s(39),(true->[])),arc(s(17)*s(38),1,s(27)*s(36),(true->[])),arc(s(17)*s(38),2,s(24)*s(38),(true->[])),arc(s(20)*s(36),0,s(26)*s(37),(true->[])),arc(s(20)*s(36),1,s(27)*s(36),(true->[])),arc(s(20)*s(36),2,s(24)*s(38),(true->[])),arc(s(21)*s(35),0,s(26)*s(37),(true->[])),arc(s(21)*s(35),1,s(27)*s(36),(true->[])),arc(s(21)*s(35),2,s(29)*s(34),(true->[])),arc(s(18)*s(39),0,s(26)*s(37),(true->[])),arc(s(18)*s(39),1,s(27)*s(36),(true->[])),arc(s(18)*s(39),2,s(8)*s(41),(true->[])),arc(s(19)*s(37),0,s(26)*s(37),(true->[])),arc(s(19)*s(37),1,s(27)*s(36),(true->[])),arc(s(19)*s(37),2,s(23)*s(40),(true->[])),arc(s(3)*s(41),0,s(7)*s(41),(true->[])),arc(s(3)*s(41),1,s(6)*s(41),(true->[])),arc(s(3)*s(41),2,s(4)*s(41),(true->[])),arc(s(16)*s(40),0,s(7)*s(41),(true->[])),arc(s(16)*s(40),1,s(27)*s(36),(true->[])),arc(s(16)*s(40),2,s(24)*s(38),(true->[])),arc(s(2)*s(41),0,s(5)*s(41),(true->[])),arc(s(2)*s(41),1,s(6)*s(41),(true->[])),arc(s(2)*s(41),2,s(8)*s(41),(true->[])),arc(s(66)*s(24),0,s(73)*s(25),(true->[])),arc(s(66)*s(24),1,s(76)*s(22),(true->[])),arc(s(66)*s(24),2,s(74)*s(24),(true->[])),arc(s(69)*s(22),0,s(75)*s(23),(true->[])),arc(s(69)*s(22),1,s(76)*s(22),(true->[])),arc(s(69)*s(22),2,s(74)*s(24),(true->[])),arc(s(70)*s(21),0,s(75)*s(23),(true->[])),arc(s(70)*s(21),1,s(76)*s(22),(true->[])),arc(s(70)*s(21),2,s(78)*s(20),(true->[])),arc(s(80)*s(19),0,s(77)*s(21),(true->[])),arc(s(80)*s(19),1,s(85)*s(15),(true->[])),arc(s(80)*s(19),2,s(85)*s(17),(true->[])),arc(s(85)*s(16),0,s(85)*s(16),(true->[])),arc(s(85)*s(16),1,s(85)*s(15),(true->[])),arc(s(85)*s(16),2,s(85)*s(19),(true->[])),arc(s(85)*s(17),0,s(85)*s(18),(true->[])),arc(s(85)*s(17),1,s(85)*s(15),(true->[])),arc(s(85)*s(17),2,s(85)*s(17),(true->[])),arc(s(71)*s(20),0,s(77)*s(21),(true->[])),arc(s(71)*s(20),1,s(76)*s(22),(true->[])),arc(s(71)*s(20),2,s(74)*s(24),(true->[])),arc(s(82)*s(18),0,s(85)*s(16),(true->[])),arc(s(82)*s(18),1,s(85)*s(15),(true->[])),arc(s(82)*s(18),2,s(78)*s(20),(true->[])),arc(s(67)*s(25),0,s(75)*s(23),(true->[])),arc(s(67)*s(25),1,s(76)*s(22),(true->[])),arc(s(67)*s(25),2,s(57)*s(27),(true->[])),arc(s(68)*s(23),0,s(75)*s(23),(true->[])),arc(s(68)*s(23),1,s(76)*s(22),(true->[])),arc(s(68)*s(23),2,s(72)*s(26),(true->[])),arc(s(50)*s(27),0,s(56)*s(28),(true->[])),arc(s(50)*s(27),1,s(55)*s(29),(true->[])),arc(s(50)*s(27),2,s(52)*s(31),(true->[])),arc(s(65)*s(26),0,s(56)*s(28),(true->[])),arc(s(65)*s(26),1,s(76)*s(22),(true->[])),arc(s(65)*s(26),2,s(74)*s(24),(true->[])),arc(s(45)*s(31),0,s(53)*s(32),(true->[])),arc(s(45)*s(31),1,s(55)*s(29),(true->[])),arc(s(45)*s(31),2,s(52)*s(31),(true->[])),arc(s(48)*s(29),0,s(54)*s(30),(true->[])),arc(s(48)*s(29),1,s(55)*s(29),(true->[])),arc(s(48)*s(29),2,s(52)*s(31),(true->[])),arc(s(49)*s(28),0,s(54)*s(30),(true->[])),arc(s(49)*s(28),1,s(55)*s(29),(true->[])),arc(s(49)*s(28),2,s(57)*s(27),(true->[])),arc(s(46)*s(32),0,s(54)*s(30),(true->[])),arc(s(46)*s(32),1,s(55)*s(29),(true->[])),arc(s(46)*s(32),2,s(36)*s(34),(true->[])),arc(s(47)*s(30),0,s(54)*s(30),(true->[])),arc(s(47)*s(30),1,s(55)*s(29),(true->[])),arc(s(47)*s(30),2,s(51)*s(33),(true->[])),arc(s(29)*s(34),0,s(35)*s(35),(true->[])),arc(s(29)*s(34),1,s(34)*s(36),(true->[])),arc(s(29)*s(34),2,s(31)*s(38),(true->[])),arc(s(44)*s(33),0,s(35)*s(35),(true->[])),arc(s(44)*s(33),1,s(55)*s(29),(true->[])),arc(s(44)*s(33),2,s(52)*s(31),(true->[])),arc(s(24)*s(38),0,s(32)*s(39),(true->[])),arc(s(24)*s(38),1,s(34)*s(36),(true->[])),arc(s(24)*s(38),2,s(31)*s(38),(true->[])),arc(s(27)*s(36),0,s(33)*s(37),(true->[])),arc(s(27)*s(36),1,s(34)*s(36),(true->[])),arc(s(27)*s(36),2,s(31)*s(38),(true->[])),arc(s(28)*s(35),0,s(33)*s(37),(true->[])),arc(s(28)*s(35),1,s(34)*s(36),(true->[])),arc(s(28)*s(35),2,s(36)*s(34),(true->[])),arc(s(25)*s(39),0,s(33)*s(37),(true->[])),arc(s(25)*s(39),1,s(34)*s(36),(true->[])),arc(s(25)*s(39),2,s(15)*s(41),(true->[])),arc(s(26)*s(37),0,s(33)*s(37),(true->[])),arc(s(26)*s(37),1,s(34)*s(36),(true->[])),arc(s(26)*s(37),2,s(30)*s(40),(true->[])),arc(s(8)*s(41),0,s(14)*s(41),(true->[])),arc(s(8)*s(41),1,s(13)*s(41),(true->[])),arc(s(8)*s(41),2,s(10)*s(41),(true->[])),arc(s(23)*s(40),0,s(14)*s(41),(true->[])),arc(s(23)*s(40),1,s(34)*s(36),(true->[])),arc(s(23)*s(40),2,s(31)*s(38),(true->[])),arc(s(4)*s(41),0,s(11)*s(41),(true->[])),arc(s(4)*s(41),1,s(13)*s(41),(true->[])),arc(s(4)*s(41),2,s(10)*s(41),(true->[])),arc(s(6)*s(41),0,s(12)*s(41),(true->[])),arc(s(6)*s(41),1,s(13)*s(41),(true->[])),arc(s(6)*s(41),2,s(10)*s(41),(true->[])),arc(s(7)*s(41),0,s(12)*s(41),(true->[])),arc(s(7)*s(41),1,s(13)*s(41),(true->[])),arc(s(7)*s(41),2,s(15)*s(41),(true->[])),arc(s(5)*s(41),0,s(12)*s(41),(true->[])),arc(s(5)*s(41),1,s(13)*s(41),(true->[])),arc(s(5)*s(41),2,s(9)*s(41),(true->[])),arc(s(73)*s(25),0,s(84)*s(23),(true->[])),arc(s(73)*s(25),1,s(85)*s(22),(true->[])),arc(s(73)*s(25),2,s(64)*s(27),(true->[])),arc(s(74)*s(24),0,s(81)*s(25),(true->[])),arc(s(74)*s(24),1,s(85)*s(22),(true->[])),arc(s(74)*s(24),2,s(83)*s(24),(true->[])),arc(s(76)*s(22),0,s(84)*s(23),(true->[])),arc(s(76)*s(22),1,s(85)*s(22),(true->[])),arc(s(76)*s(22),2,s(83)*s(24),(true->[])),arc(s(75)*s(23),0,s(84)*s(23),(true->[])),arc(s(75)*s(23),1,s(85)*s(22),(true->[])),arc(s(75)*s(23),2,s(79)*s(26),(true->[])),arc(s(78)*s(20),0,s(85)*s(21),(true->[])),arc(s(78)*s(20),1,s(85)*s(22),(true->[])),arc(s(78)*s(20),2,s(83)*s(24),(true->[])),arc(s(77)*s(21),0,s(84)*s(23),(true->[])),arc(s(77)*s(21),1,s(85)*s(22),(true->[])),arc(s(77)*s(21),2,s(85)*s(20),(true->[])),arc(s(85)*s(19),0,s(85)*s(21),(true->[])),arc(s(85)*s(19),1,s(85)*s(15),(true->[])),arc(s(85)*s(19),2,s(85)*s(17),(true->[])),arc(s(85)*s(18),0,s(85)*s(16),(true->[])),arc(s(85)*s(18),1,s(85)*s(15),(true->[])),arc(s(85)*s(18),2,s(85)*s(20),(true->[])),arc(s(57)*s(27),0,s(63)*s(28),(true->[])),arc(s(57)*s(27),1,s(62)*s(29),(true->[])),arc(s(57)*s(27),2,s(59)*s(31),(true->[])),arc(s(72)*s(26),0,s(63)*s(28),(true->[])),arc(s(72)*s(26),1,s(85)*s(22),(true->[])),arc(s(72)*s(26),2,s(83)*s(24),(true->[])),arc(s(52)*s(31),0,s(60)*s(32),(true->[])),arc(s(52)*s(31),1,s(62)*s(29),(true->[])),arc(s(52)*s(31),2,s(59)*s(31),(true->[])),arc(s(55)*s(29),0,s(61)*s(30),(true->[])),arc(s(55)*s(29),1,s(62)*s(29),(true->[])),arc(s(55)*s(29),2,s(59)*s(31),(true->[])),arc(s(56)*s(28),0,s(61)*s(30),(true->[])),arc(s(56)*s(28),1,s(62)*s(29),(true->[])),arc(s(56)*s(28),2,s(64)*s(27),(true->[])),arc(s(53)*s(32),0,s(61)*s(30),(true->[])),arc(s(53)*s(32),1,s(62)*s(29),(true->[])),arc(s(53)*s(32),2,s(43)*s(34),(true->[])),arc(s(54)*s(30),0,s(61)*s(30),(true->[])),arc(s(54)*s(30),1,s(62)*s(29),(true->[])),arc(s(54)*s(30),2,s(58)*s(33),(true->[])),arc(s(36)*s(34),0,s(42)*s(35),(true->[])),arc(s(36)*s(34),1,s(41)*s(36),(true->[])),arc(s(36)*s(34),2,s(38)*s(38),(true->[])),arc(s(51)*s(33),0,s(42)*s(35),(true->[])),arc(s(51)*s(33),1,s(62)*s(29),(true->[])),arc(s(51)*s(33),2,s(59)*s(31),(true->[])),arc(s(31)*s(38),0,s(39)*s(39),(true->[])),arc(s(31)*s(38),1,s(41)*s(36),(true->[])),arc(s(31)*s(38),2,s(38)*s(38),(true->[])),arc(s(34)*s(36),0,s(40)*s(37),(true->[])),arc(s(34)*s(36),1,s(41)*s(36),(true->[])),arc(s(34)*s(36),2,s(38)*s(38),(true->[])),arc(s(35)*s(35),0,s(40)*s(37),(true->[])),arc(s(35)*s(35),1,s(41)*s(36),(true->[])),arc(s(35)*s(35),2,s(43)*s(34),(true->[])),arc(s(32)*s(39),0,s(40)*s(37),(true->[])),arc(s(32)*s(39),1,s(41)*s(36),(true->[])),arc(s(32)*s(39),2,s(22)*s(41),(true->[])),arc(s(33)*s(37),0,s(40)*s(37),(true->[])),arc(s(33)*s(37),1,s(41)*s(36),(true->[])),arc(s(33)*s(37),2,s(37)*s(40),(true->[])),arc(s(15)*s(41),0,s(21)*s(41),(true->[])),arc(s(15)*s(41),1,s(20)*s(41),(true->[])),arc(s(15)*s(41),2,s(17)*s(41),(true->[])),arc(s(30)*s(40),0,s(21)*s(41),(true->[])),arc(s(30)*s(40),1,s(41)*s(36),(true->[])),arc(s(30)*s(40),2,s(38)*s(38),(true->[])),arc(s(10)*s(41),0,s(18)*s(41),(true->[])),arc(s(10)*s(41),1,s(20)*s(41),(true->[])),arc(s(10)*s(41),2,s(17)*s(41),(true->[])),arc(s(13)*s(41),0,s(19)*s(41),(true->[])),arc(s(13)*s(41),1,s(20)*s(41),(true->[])),arc(s(13)*s(41),2,s(17)*s(41),(true->[])),arc(s(14)*s(41),0,s(19)*s(41),(true->[])),arc(s(14)*s(41),1,s(20)*s(41),(true->[])),arc(s(14)*s(41),2,s(22)*s(41),(true->[])),arc(s(11)*s(41),0,s(19)*s(41),(true->[])),arc(s(11)*s(41),1,s(20)*s(41),(true->[])),arc(s(11)*s(41),2,s(3)*s(41),(true->[])),arc(s(12)*s(41),0,s(19)*s(41),(true->[])),arc(s(12)*s(41),1,s(20)*s(41),(true->[])),arc(s(12)*s(41),2,s(16)*s(41),(true->[])),arc(s(9)*s(41),0,s(2)*s(41),(true->[])),arc(s(9)*s(41),1,s(20)*s(41),(true->[])),arc(s(9)*s(41),2,s(17)*s(41),(true->[])),arc(s(64)*s(27),0,s(70)*s(28),(true->[])),arc(s(64)*s(27),1,s(69)*s(29),(true->[])),arc(s(64)*s(27),2,s(66)*s(31),(true->[])),arc(s(84)*s(23),0,s(85)*s(23),(true->[])),arc(s(84)*s(23),1,s(85)*s(22),(true->[])),arc(s(84)*s(23),2,s(80)*s(26),(true->[])),arc(s(85)*s(22),0,s(85)*s(23),(true->[])),arc(s(85)*s(22),1,s(85)*s(22),(true->[])),arc(s(85)*s(22),2,s(85)*s(24),(true->[])),arc(s(81)*s(25),0,s(85)*s(23),(true->[])),arc(s(81)*s(25),1,s(85)*s(22),(true->[])),arc(s(81)*s(25),2,s(71)*s(27),(true->[])),arc(s(83)*s(24),0,s(82)*s(25),(true->[])),arc(s(83)*s(24),1,s(85)*s(22),(true->[])),arc(s(83)*s(24),2,s(85)*s(24),(true->[])),arc(s(79)*s(26),0,s(70)*s(28),(true->[])),arc(s(79)*s(26),1,s(85)*s(22),(true->[])),arc(s(79)*s(26),2,s(85)*s(24),(true->[])),arc(s(85)*s(21),0,s(85)*s(23),(true->[])),arc(s(85)*s(21),1,s(85)*s(22),(true->[])),arc(s(85)*s(21),2,s(85)*s(20),(true->[])),arc(s(85)*s(20),0,s(85)*s(21),(true->[])),arc(s(85)*s(20),1,s(85)*s(22),(true->[])),arc(s(85)*s(20),2,s(85)*s(24),(true->[])),arc(s(59)*s(31),0,s(67)*s(32),(true->[])),arc(s(59)*s(31),1,s(69)*s(29),(true->[])),arc(s(59)*s(31),2,s(66)*s(31),(true->[])),arc(s(62)*s(29),0,s(68)*s(30),(true->[])),arc(s(62)*s(29),1,s(69)*s(29),(true->[])),arc(s(62)*s(29),2,s(66)*s(31),(true->[])),arc(s(63)*s(28),0,s(68)*s(30),(true->[])),arc(s(63)*s(28),1,s(69)*s(29),(true->[])),arc(s(63)*s(28),2,s(71)*s(27),(true->[])),arc(s(60)*s(32),0,s(68)*s(30),(true->[])),arc(s(60)*s(32),1,s(69)*s(29),(true->[])),arc(s(60)*s(32),2,s(50)*s(34),(true->[])),arc(s(61)*s(30),0,s(68)*s(30),(true->[])),arc(s(61)*s(30),1,s(69)*s(29),(true->[])),arc(s(61)*s(30),2,s(65)*s(33),(true->[])),arc(s(43)*s(34),0,s(49)*s(35),(true->[])),arc(s(43)*s(34),1,s(48)*s(36),(true->[])),arc(s(43)*s(34),2,s(45)*s(38),(true->[])),arc(s(58)*s(33),0,s(49)*s(35),(true->[])),arc(s(58)*s(33),1,s(69)*s(29),(true->[])),arc(s(58)*s(33),2,s(66)*s(31),(true->[])),arc(s(38)*s(38),0,s(46)*s(39),(true->[])),arc(s(38)*s(38),1,s(48)*s(36),(true->[])),arc(s(38)*s(38),2,s(45)*s(38),(true->[])),arc(s(41)*s(36),0,s(47)*s(37),(true->[])),arc(s(41)*s(36),1,s(48)*s(36),(true->[])),arc(s(41)*s(36),2,s(45)*s(38),(true->[])),arc(s(42)*s(35),0,s(47)*s(37),(true->[])),arc(s(42)*s(35),1,s(48)*s(36),(true->[])),arc(s(42)*s(35),2,s(50)*s(34),(true->[])),arc(s(39)*s(39),0,s(47)*s(37),(true->[])),arc(s(39)*s(39),1,s(48)*s(36),(true->[])),arc(s(39)*s(39),2,s(29)*s(41),(true->[])),arc(s(40)*s(37),0,s(47)*s(37),(true->[])),arc(s(40)*s(37),1,s(48)*s(36),(true->[])),arc(s(40)*s(37),2,s(44)*s(40),(true->[])),arc(s(22)*s(41),0,s(28)*s(41),(true->[])),arc(s(22)*s(41),1,s(27)*s(41),(true->[])),arc(s(22)*s(41),2,s(24)*s(41),(true->[])),arc(s(37)*s(40),0,s(28)*s(41),(true->[])),arc(s(37)*s(40),1,s(48)*s(36),(true->[])),arc(s(37)*s(40),2,s(45)*s(38),(true->[])),arc(s(17)*s(41),0,s(25)*s(41),(true->[])),arc(s(17)*s(41),1,s(27)*s(41),(true->[])),arc(s(17)*s(41),2,s(24)*s(41),(true->[])),arc(s(20)*s(41),0,s(26)*s(41),(true->[])),arc(s(20)*s(41),1,s(27)*s(41),(true->[])),arc(s(20)*s(41),2,s(24)*s(41),(true->[])),arc(s(21)*s(41),0,s(26)*s(41),(true->[])),arc(s(21)*s(41),1,s(27)*s(41),(true->[])),arc(s(21)*s(41),2,s(29)*s(41),(true->[])),arc(s(18)*s(41),0,s(26)*s(41),(true->[])),arc(s(18)*s(41),1,s(27)*s(41),(true->[])),arc(s(18)*s(41),2,s(8)*s(41),(true->[])),arc(s(19)*s(41),0,s(26)*s(41),(true->[])),arc(s(19)*s(41),1,s(27)*s(41),(true->[])),arc(s(19)*s(41),2,s(23)*s(41),(true->[])),arc(s(16)*s(41),0,s(7)*s(41),(true->[])),arc(s(16)*s(41),1,s(27)*s(41),(true->[])),arc(s(16)*s(41),2,s(24)*s(41),(true->[])),arc(s(66)*s(31),0,s(73)*s(32),(true->[])),arc(s(66)*s(31),1,s(76)*s(29),(true->[])),arc(s(66)*s(31),2,s(74)*s(31),(true->[])),arc(s(69)*s(29),0,s(75)*s(30),(true->[])),arc(s(69)*s(29),1,s(76)*s(29),(true->[])),arc(s(69)*s(29),2,s(74)*s(31),(true->[])),arc(s(70)*s(28),0,s(75)*s(30),(true->[])),arc(s(70)*s(28),1,s(76)*s(29),(true->[])),arc(s(70)*s(28),2,s(78)*s(27),(true->[])),arc(s(80)*s(26),0,s(77)*s(28),(true->[])),arc(s(80)*s(26),1,s(85)*s(22),(true->[])),arc(s(80)*s(26),2,s(85)*s(24),(true->[])),arc(s(85)*s(23),0,s(85)*s(23),(true->[])),arc(s(85)*s(23),1,s(85)*s(22),(true->[])),arc(s(85)*s(23),2,s(85)*s(26),(true->[])),arc(s(85)*s(24),0,s(85)*s(25),(true->[])),arc(s(85)*s(24),1,s(85)*s(22),(true->[])),arc(s(85)*s(24),2,s(85)*s(24),(true->[])),arc(s(71)*s(27),0,s(77)*s(28),(true->[])),arc(s(71)*s(27),1,s(76)*s(29),(true->[])),arc(s(71)*s(27),2,s(74)*s(31),(true->[])),arc(s(82)*s(25),0,s(85)*s(23),(true->[])),arc(s(82)*s(25),1,s(85)*s(22),(true->[])),arc(s(82)*s(25),2,s(78)*s(27),(true->[])),arc(s(67)*s(32),0,s(75)*s(30),(true->[])),arc(s(67)*s(32),1,s(76)*s(29),(true->[])),arc(s(67)*s(32),2,s(57)*s(34),(true->[])),arc(s(68)*s(30),0,s(75)*s(30),(true->[])),arc(s(68)*s(30),1,s(76)*s(29),(true->[])),arc(s(68)*s(30),2,s(72)*s(33),(true->[])),arc(s(50)*s(34),0,s(56)*s(35),(true->[])),arc(s(50)*s(34),1,s(55)*s(36),(true->[])),arc(s(50)*s(34),2,s(52)*s(38),(true->[])),arc(s(65)*s(33),0,s(56)*s(35),(true->[])),arc(s(65)*s(33),1,s(76)*s(29),(true->[])),arc(s(65)*s(33),2,s(74)*s(31),(true->[])),arc(s(45)*s(38),0,s(53)*s(39),(true->[])),arc(s(45)*s(38),1,s(55)*s(36),(true->[])),arc(s(45)*s(38),2,s(52)*s(38),(true->[])),arc(s(48)*s(36),0,s(54)*s(37),(true->[])),arc(s(48)*s(36),1,s(55)*s(36),(true->[])),arc(s(48)*s(36),2,s(52)*s(38),(true->[])),arc(s(49)*s(35),0,s(54)*s(37),(true->[])),arc(s(49)*s(35),1,s(55)*s(36),(true->[])),arc(s(49)*s(35),2,s(57)*s(34),(true->[])),arc(s(46)*s(39),0,s(54)*s(37),(true->[])),arc(s(46)*s(39),1,s(55)*s(36),(true->[])),arc(s(46)*s(39),2,s(36)*s(41),(true->[])),arc(s(47)*s(37),0,s(54)*s(37),(true->[])),arc(s(47)*s(37),1,s(55)*s(36),(true->[])),arc(s(47)*s(37),2,s(51)*s(40),(true->[])),arc(s(29)*s(41),0,s(35)*s(41),(true->[])),arc(s(29)*s(41),1,s(34)*s(41),(true->[])),arc(s(29)*s(41),2,s(31)*s(41),(true->[])),arc(s(44)*s(40),0,s(35)*s(41),(true->[])),arc(s(44)*s(40),1,s(55)*s(36),(true->[])),arc(s(44)*s(40),2,s(52)*s(38),(true->[])),arc(s(24)*s(41),0,s(32)*s(41),(true->[])),arc(s(24)*s(41),1,s(34)*s(41),(true->[])),arc(s(24)*s(41),2,s(31)*s(41),(true->[])),arc(s(27)*s(41),0,s(33)*s(41),(true->[])),arc(s(27)*s(41),1,s(34)*s(41),(true->[])),arc(s(27)*s(41),2,s(31)*s(41),(true->[])),arc(s(28)*s(41),0,s(33)*s(41),(true->[])),arc(s(28)*s(41),1,s(34)*s(41),(true->[])),arc(s(28)*s(41),2,s(36)*s(41),(true->[])),arc(s(25)*s(41),0,s(33)*s(41),(true->[])),arc(s(25)*s(41),1,s(34)*s(41),(true->[])),arc(s(25)*s(41),2,s(15)*s(41),(true->[])),arc(s(26)*s(41),0,s(33)*s(41),(true->[])),arc(s(26)*s(41),1,s(34)*s(41),(true->[])),arc(s(26)*s(41),2,s(30)*s(41),(true->[])),arc(s(23)*s(41),0,s(14)*s(41),(true->[])),arc(s(23)*s(41),1,s(34)*s(41),(true->[])),arc(s(23)*s(41),2,s(31)*s(41),(true->[])),arc(s(73)*s(32),0,s(84)*s(30),(true->[])),arc(s(73)*s(32),1,s(85)*s(29),(true->[])),arc(s(73)*s(32),2,s(64)*s(34),(true->[])),arc(s(74)*s(31),0,s(81)*s(32),(true->[])),arc(s(74)*s(31),1,s(85)*s(29),(true->[])),arc(s(74)*s(31),2,s(83)*s(31),(true->[])),arc(s(76)*s(29),0,s(84)*s(30),(true->[])),arc(s(76)*s(29),1,s(85)*s(29),(true->[])),arc(s(76)*s(29),2,s(83)*s(31),(true->[])),arc(s(75)*s(30),0,s(84)*s(30),(true->[])),arc(s(75)*s(30),1,s(85)*s(29),(true->[])),arc(s(75)*s(30),2,s(79)*s(33),(true->[])),arc(s(78)*s(27),0,s(85)*s(28),(true->[])),arc(s(78)*s(27),1,s(85)*s(29),(true->[])),arc(s(78)*s(27),2,s(83)*s(31),(true->[])),arc(s(77)*s(28),0,s(84)*s(30),(true->[])),arc(s(77)*s(28),1,s(85)*s(29),(true->[])),arc(s(77)*s(28),2,s(85)*s(27),(true->[])),arc(s(85)*s(26),0,s(85)*s(28),(true->[])),arc(s(85)*s(26),1,s(85)*s(22),(true->[])),arc(s(85)*s(26),2,s(85)*s(24),(true->[])),arc(s(85)*s(25),0,s(85)*s(23),(true->[])),arc(s(85)*s(25),1,s(85)*s(22),(true->[])),arc(s(85)*s(25),2,s(85)*s(27),(true->[])),arc(s(57)*s(34),0,s(63)*s(35),(true->[])),arc(s(57)*s(34),1,s(62)*s(36),(true->[])),arc(s(57)*s(34),2,s(59)*s(38),(true->[])),arc(s(72)*s(33),0,s(63)*s(35),(true->[])),arc(s(72)*s(33),1,s(85)*s(29),(true->[])),arc(s(72)*s(33),2,s(83)*s(31),(true->[])),arc(s(52)*s(38),0,s(60)*s(39),(true->[])),arc(s(52)*s(38),1,s(62)*s(36),(true->[])),arc(s(52)*s(38),2,s(59)*s(38),(true->[])),arc(s(55)*s(36),0,s(61)*s(37),(true->[])),arc(s(55)*s(36),1,s(62)*s(36),(true->[])),arc(s(55)*s(36),2,s(59)*s(38),(true->[])),arc(s(56)*s(35),0,s(61)*s(37),(true->[])),arc(s(56)*s(35),1,s(62)*s(36),(true->[])),arc(s(56)*s(35),2,s(64)*s(34),(true->[])),arc(s(53)*s(39),0,s(61)*s(37),(true->[])),arc(s(53)*s(39),1,s(62)*s(36),(true->[])),arc(s(53)*s(39),2,s(43)*s(41),(true->[])),arc(s(54)*s(37),0,s(61)*s(37),(true->[])),arc(s(54)*s(37),1,s(62)*s(36),(true->[])),arc(s(54)*s(37),2,s(58)*s(40),(true->[])),arc(s(36)*s(41),0,s(42)*s(41),(true->[])),arc(s(36)*s(41),1,s(41)*s(41),(true->[])),arc(s(36)*s(41),2,s(38)*s(41),(true->[])),arc(s(51)*s(40),0,s(42)*s(41),(true->[])),arc(s(51)*s(40),1,s(62)*s(36),(true->[])),arc(s(51)*s(40),2,s(59)*s(38),(true->[])),arc(s(31)*s(41),0,s(39)*s(41),(true->[])),arc(s(31)*s(41),1,s(41)*s(41),(true->[])),arc(s(31)*s(41),2,s(38)*s(41),(true->[])),arc(s(34)*s(41),0,s(40)*s(41),(true->[])),arc(s(34)*s(41),1,s(41)*s(41),(true->[])),arc(s(34)*s(41),2,s(38)*s(41),(true->[])),arc(s(35)*s(41),0,s(40)*s(41),(true->[])),arc(s(35)*s(41),1,s(41)*s(41),(true->[])),arc(s(35)*s(41),2,s(43)*s(41),(true->[])),arc(s(32)*s(41),0,s(40)*s(41),(true->[])),arc(s(32)*s(41),1,s(41)*s(41),(true->[])),arc(s(32)*s(41),2,s(22)*s(41),(true->[])),arc(s(33)*s(41),0,s(40)*s(41),(true->[])),arc(s(33)*s(41),1,s(41)*s(41),(true->[])),arc(s(33)*s(41),2,s(37)*s(41),(true->[])),arc(s(30)*s(41),0,s(21)*s(41),(true->[])),arc(s(30)*s(41),1,s(41)*s(41),(true->[])),arc(s(30)*s(41),2,s(38)*s(41),(true->[])),arc(s(64)*s(34),0,s(70)*s(35),(true->[])),arc(s(64)*s(34),1,s(69)*s(36),(true->[])),arc(s(64)*s(34),2,s(66)*s(38),(true->[])),arc(s(84)*s(30),0,s(85)*s(30),(true->[])),arc(s(84)*s(30),1,s(85)*s(29),(true->[])),arc(s(84)*s(30),2,s(80)*s(33),(true->[])),arc(s(85)*s(29),0,s(85)*s(30),(true->[])),arc(s(85)*s(29),1,s(85)*s(29),(true->[])),arc(s(85)*s(29),2,s(85)*s(31),(true->[])),arc(s(81)*s(32),0,s(85)*s(30),(true->[])),arc(s(81)*s(32),1,s(85)*s(29),(true->[])),arc(s(81)*s(32),2,s(71)*s(34),(true->[])),arc(s(83)*s(31),0,s(82)*s(32),(true->[])),arc(s(83)*s(31),1,s(85)*s(29),(true->[])),arc(s(83)*s(31),2,s(85)*s(31),(true->[])),arc(s(79)*s(33),0,s(70)*s(35),(true->[])),arc(s(79)*s(33),1,s(85)*s(29),(true->[])),arc(s(79)*s(33),2,s(85)*s(31),(true->[])),arc(s(85)*s(28),0,s(85)*s(30),(true->[])),arc(s(85)*s(28),1,s(85)*s(29),(true->[])),arc(s(85)*s(28),2,s(85)*s(27),(true->[])),arc(s(85)*s(27),0,s(85)*s(28),(true->[])),arc(s(85)*s(27),1,s(85)*s(29),(true->[])),arc(s(85)*s(27),2,s(85)*s(31),(true->[])),arc(s(59)*s(38),0,s(67)*s(39),(true->[])),arc(s(59)*s(38),1,s(69)*s(36),(true->[])),arc(s(59)*s(38),2,s(66)*s(38),(true->[])),arc(s(62)*s(36),0,s(68)*s(37),(true->[])),arc(s(62)*s(36),1,s(69)*s(36),(true->[])),arc(s(62)*s(36),2,s(66)*s(38),(true->[])),arc(s(63)*s(35),0,s(68)*s(37),(true->[])),arc(s(63)*s(35),1,s(69)*s(36),(true->[])),arc(s(63)*s(35),2,s(71)*s(34),(true->[])),arc(s(60)*s(39),0,s(68)*s(37),(true->[])),arc(s(60)*s(39),1,s(69)*s(36),(true->[])),arc(s(60)*s(39),2,s(50)*s(41),(true->[])),arc(s(61)*s(37),0,s(68)*s(37),(true->[])),arc(s(61)*s(37),1,s(69)*s(36),(true->[])),arc(s(61)*s(37),2,s(65)*s(40),(true->[])),arc(s(43)*s(41),0,s(49)*s(41),(true->[])),arc(s(43)*s(41),1,s(48)*s(41),(true->[])),arc(s(43)*s(41),2,s(45)*s(41),(true->[])),arc(s(58)*s(40),0,s(49)*s(41),(true->[])),arc(s(58)*s(40),1,s(69)*s(36),(true->[])),arc(s(58)*s(40),2,s(66)*s(38),(true->[])),arc(s(38)*s(41),0,s(46)*s(41),(true->[])),arc(s(38)*s(41),1,s(48)*s(41),(true->[])),arc(s(38)*s(41),2,s(45)*s(41),(true->[])),arc(s(41)*s(41),0,s(47)*s(41),(true->[])),arc(s(41)*s(41),1,s(48)*s(41),(true->[])),arc(s(41)*s(41),2,s(45)*s(41),(true->[])),arc(s(42)*s(41),0,s(47)*s(41),(true->[])),arc(s(42)*s(41),1,s(48)*s(41),(true->[])),arc(s(42)*s(41),2,s(50)*s(41),(true->[])),arc(s(39)*s(41),0,s(47)*s(41),(true->[])),arc(s(39)*s(41),1,s(48)*s(41),(true->[])),arc(s(39)*s(41),2,s(29)*s(41),(true->[])),arc(s(40)*s(41),0,s(47)*s(41),(true->[])),arc(s(40)*s(41),1,s(48)*s(41),(true->[])),arc(s(40)*s(41),2,s(44)*s(41),(true->[])),arc(s(37)*s(41),0,s(28)*s(41),(true->[])),arc(s(37)*s(41),1,s(48)*s(41),(true->[])),arc(s(37)*s(41),2,s(45)*s(41),(true->[])),arc(s(66)*s(38),0,s(73)*s(39),(true->[])),arc(s(66)*s(38),1,s(76)*s(36),(true->[])),arc(s(66)*s(38),2,s(74)*s(38),(true->[])),arc(s(69)*s(36),0,s(75)*s(37),(true->[])),arc(s(69)*s(36),1,s(76)*s(36),(true->[])),arc(s(69)*s(36),2,s(74)*s(38),(true->[])),arc(s(70)*s(35),0,s(75)*s(37),(true->[])),arc(s(70)*s(35),1,s(76)*s(36),(true->[])),arc(s(70)*s(35),2,s(78)*s(34),(true->[])),arc(s(80)*s(33),0,s(77)*s(35),(true->[])),arc(s(80)*s(33),1,s(85)*s(29),(true->[])),arc(s(80)*s(33),2,s(85)*s(31),(true->[])),arc(s(85)*s(30),0,s(85)*s(30),(true->[])),arc(s(85)*s(30),1,s(85)*s(29),(true->[])),arc(s(85)*s(30),2,s(85)*s(33),(true->[])),arc(s(85)*s(31),0,s(85)*s(32),(true->[])),arc(s(85)*s(31),1,s(85)*s(29),(true->[])),arc(s(85)*s(31),2,s(85)*s(31),(true->[])),arc(s(71)*s(34),0,s(77)*s(35),(true->[])),arc(s(71)*s(34),1,s(76)*s(36),(true->[])),arc(s(71)*s(34),2,s(74)*s(38),(true->[])),arc(s(82)*s(32),0,s(85)*s(30),(true->[])),arc(s(82)*s(32),1,s(85)*s(29),(true->[])),arc(s(82)*s(32),2,s(78)*s(34),(true->[])),arc(s(67)*s(39),0,s(75)*s(37),(true->[])),arc(s(67)*s(39),1,s(76)*s(36),(true->[])),arc(s(67)*s(39),2,s(57)*s(41),(true->[])),arc(s(68)*s(37),0,s(75)*s(37),(true->[])),arc(s(68)*s(37),1,s(76)*s(36),(true->[])),arc(s(68)*s(37),2,s(72)*s(40),(true->[])),arc(s(50)*s(41),0,s(56)*s(41),(true->[])),arc(s(50)*s(41),1,s(55)*s(41),(true->[])),arc(s(50)*s(41),2,s(52)*s(41),(true->[])),arc(s(65)*s(40),0,s(56)*s(41),(true->[])),arc(s(65)*s(40),1,s(76)*s(36),(true->[])),arc(s(65)*s(40),2,s(74)*s(38),(true->[])),arc(s(45)*s(41),0,s(53)*s(41),(true->[])),arc(s(45)*s(41),1,s(55)*s(41),(true->[])),arc(s(45)*s(41),2,s(52)*s(41),(true->[])),arc(s(48)*s(41),0,s(54)*s(41),(true->[])),arc(s(48)*s(41),1,s(55)*s(41),(true->[])),arc(s(48)*s(41),2,s(52)*s(41),(true->[])),arc(s(49)*s(41),0,s(54)*s(41),(true->[])),arc(s(49)*s(41),1,s(55)*s(41),(true->[])),arc(s(49)*s(41),2,s(57)*s(41),(true->[])),arc(s(46)*s(41),0,s(54)*s(41),(true->[])),arc(s(46)*s(41),1,s(55)*s(41),(true->[])),arc(s(46)*s(41),2,s(36)*s(41),(true->[])),arc(s(47)*s(41),0,s(54)*s(41),(true->[])),arc(s(47)*s(41),1,s(55)*s(41),(true->[])),arc(s(47)*s(41),2,s(51)*s(41),(true->[])),arc(s(44)*s(41),0,s(35)*s(41),(true->[])),arc(s(44)*s(41),1,s(55)*s(41),(true->[])),arc(s(44)*s(41),2,s(52)*s(41),(true->[])),arc(s(73)*s(39),0,s(84)*s(37),(true->[])),arc(s(73)*s(39),1,s(85)*s(36),(true->[])),arc(s(73)*s(39),2,s(64)*s(41),(true->[])),arc(s(74)*s(38),0,s(81)*s(39),(true->[])),arc(s(74)*s(38),1,s(85)*s(36),(true->[])),arc(s(74)*s(38),2,s(83)*s(38),(true->[])),arc(s(76)*s(36),0,s(84)*s(37),(true->[])),arc(s(76)*s(36),1,s(85)*s(36),(true->[])),arc(s(76)*s(36),2,s(83)*s(38),(true->[])),arc(s(75)*s(37),0,s(84)*s(37),(true->[])),arc(s(75)*s(37),1,s(85)*s(36),(true->[])),arc(s(75)*s(37),2,s(79)*s(40),(true->[])),arc(s(78)*s(34),0,s(85)*s(35),(true->[])),arc(s(78)*s(34),1,s(85)*s(36),(true->[])),arc(s(78)*s(34),2,s(83)*s(38),(true->[])),arc(s(77)*s(35),0,s(84)*s(37),(true->[])),arc(s(77)*s(35),1,s(85)*s(36),(true->[])),arc(s(77)*s(35),2,s(85)*s(34),(true->[])),arc(s(85)*s(33),0,s(85)*s(35),(true->[])),arc(s(85)*s(33),1,s(85)*s(29),(true->[])),arc(s(85)*s(33),2,s(85)*s(31),(true->[])),arc(s(85)*s(32),0,s(85)*s(30),(true->[])),arc(s(85)*s(32),1,s(85)*s(29),(true->[])),arc(s(85)*s(32),2,s(85)*s(34),(true->[])),arc(s(57)*s(41),0,s(63)*s(41),(true->[])),arc(s(57)*s(41),1,s(62)*s(41),(true->[])),arc(s(57)*s(41),2,s(59)*s(41),(true->[])),arc(s(72)*s(40),0,s(63)*s(41),(true->[])),arc(s(72)*s(40),1,s(85)*s(36),(true->[])),arc(s(72)*s(40),2,s(83)*s(38),(true->[])),arc(s(52)*s(41),0,s(60)*s(41),(true->[])),arc(s(52)*s(41),1,s(62)*s(41),(true->[])),arc(s(52)*s(41),2,s(59)*s(41),(true->[])),arc(s(55)*s(41),0,s(61)*s(41),(true->[])),arc(s(55)*s(41),1,s(62)*s(41),(true->[])),arc(s(55)*s(41),2,s(59)*s(41),(true->[])),arc(s(56)*s(41),0,s(61)*s(41),(true->[])),arc(s(56)*s(41),1,s(62)*s(41),(true->[])),arc(s(56)*s(41),2,s(64)*s(41),(true->[])),arc(s(53)*s(41),0,s(61)*s(41),(true->[])),arc(s(53)*s(41),1,s(62)*s(41),(true->[])),arc(s(53)*s(41),2,s(43)*s(41),(true->[])),arc(s(54)*s(41),0,s(61)*s(41),(true->[])),arc(s(54)*s(41),1,s(62)*s(41),(true->[])),arc(s(54)*s(41),2,s(58)*s(41),(true->[])),arc(s(51)*s(41),0,s(42)*s(41),(true->[])),arc(s(51)*s(41),1,s(62)*s(41),(true->[])),arc(s(51)*s(41),2,s(59)*s(41),(true->[])),arc(s(64)*s(41),0,s(70)*s(41),(true->[])),arc(s(64)*s(41),1,s(69)*s(41),(true->[])),arc(s(64)*s(41),2,s(66)*s(41),(true->[])),arc(s(84)*s(37),0,s(85)*s(37),(true->[])),arc(s(84)*s(37),1,s(85)*s(36),(true->[])),arc(s(84)*s(37),2,s(80)*s(40),(true->[])),arc(s(85)*s(36),0,s(85)*s(37),(true->[])),arc(s(85)*s(36),1,s(85)*s(36),(true->[])),arc(s(85)*s(36),2,s(85)*s(38),(true->[])),arc(s(81)*s(39),0,s(85)*s(37),(true->[])),arc(s(81)*s(39),1,s(85)*s(36),(true->[])),arc(s(81)*s(39),2,s(71)*s(41),(true->[])),arc(s(83)*s(38),0,s(82)*s(39),(true->[])),arc(s(83)*s(38),1,s(85)*s(36),(true->[])),arc(s(83)*s(38),2,s(85)*s(38),(true->[])),arc(s(79)*s(40),0,s(70)*s(41),(true->[])),arc(s(79)*s(40),1,s(85)*s(36),(true->[])),arc(s(79)*s(40),2,s(85)*s(38),(true->[])),arc(s(85)*s(35),0,s(85)*s(37),(true->[])),arc(s(85)*s(35),1,s(85)*s(36),(true->[])),arc(s(85)*s(35),2,s(85)*s(34),(true->[])),arc(s(85)*s(34),0,s(85)*s(35),(true->[])),arc(s(85)*s(34),1,s(85)*s(36),(true->[])),arc(s(85)*s(34),2,s(85)*s(38),(true->[])),arc(s(59)*s(41),0,s(67)*s(41),(true->[])),arc(s(59)*s(41),1,s(69)*s(41),(true->[])),arc(s(59)*s(41),2,s(66)*s(41),(true->[])),arc(s(62)*s(41),0,s(68)*s(41),(true->[])),arc(s(62)*s(41),1,s(69)*s(41),(true->[])),arc(s(62)*s(41),2,s(66)*s(41),(true->[])),arc(s(63)*s(41),0,s(68)*s(41),(true->[])),arc(s(63)*s(41),1,s(69)*s(41),(true->[])),arc(s(63)*s(41),2,s(71)*s(41),(true->[])),arc(s(60)*s(41),0,s(68)*s(41),(true->[])),arc(s(60)*s(41),1,s(69)*s(41),(true->[])),arc(s(60)*s(41),2,s(50)*s(41),(true->[])),arc(s(61)*s(41),0,s(68)*s(41),(true->[])),arc(s(61)*s(41),1,s(69)*s(41),(true->[])),arc(s(61)*s(41),2,s(65)*s(41),(true->[])),arc(s(58)*s(41),0,s(49)*s(41),(true->[])),arc(s(58)*s(41),1,s(69)*s(41),(true->[])),arc(s(58)*s(41),2,s(66)*s(41),(true->[])),arc(s(66)*s(41),0,s(73)*s(41),(true->[])),arc(s(66)*s(41),1,s(76)*s(41),(true->[])),arc(s(66)*s(41),2,s(74)*s(41),(true->[])),arc(s(69)*s(41),0,s(75)*s(41),(true->[])),arc(s(69)*s(41),1,s(76)*s(41),(true->[])),arc(s(69)*s(41),2,s(74)*s(41),(true->[])),arc(s(70)*s(41),0,s(75)*s(41),(true->[])),arc(s(70)*s(41),1,s(76)*s(41),(true->[])),arc(s(70)*s(41),2,s(78)*s(41),(true->[])),arc(s(80)*s(40),0,s(77)*s(41),(true->[])),arc(s(80)*s(40),1,s(85)*s(36),(true->[])),arc(s(80)*s(40),2,s(85)*s(38),(true->[])),arc(s(85)*s(37),0,s(85)*s(37),(true->[])),arc(s(85)*s(37),1,s(85)*s(36),(true->[])),arc(s(85)*s(37),2,s(85)*s(40),(true->[])),arc(s(85)*s(38),0,s(85)*s(39),(true->[])),arc(s(85)*s(38),1,s(85)*s(36),(true->[])),arc(s(85)*s(38),2,s(85)*s(38),(true->[])),arc(s(71)*s(41),0,s(77)*s(41),(true->[])),arc(s(71)*s(41),1,s(76)*s(41),(true->[])),arc(s(71)*s(41),2,s(74)*s(41),(true->[])),arc(s(82)*s(39),0,s(85)*s(37),(true->[])),arc(s(82)*s(39),1,s(85)*s(36),(true->[])),arc(s(82)*s(39),2,s(78)*s(41),(true->[])),arc(s(67)*s(41),0,s(75)*s(41),(true->[])),arc(s(67)*s(41),1,s(76)*s(41),(true->[])),arc(s(67)*s(41),2,s(57)*s(41),(true->[])),arc(s(68)*s(41),0,s(75)*s(41),(true->[])),arc(s(68)*s(41),1,s(76)*s(41),(true->[])),arc(s(68)*s(41),2,s(72)*s(41),(true->[])),arc(s(65)*s(41),0,s(56)*s(41),(true->[])),arc(s(65)*s(41),1,s(76)*s(41),(true->[])),arc(s(65)*s(41),2,s(74)*s(41),(true->[])),arc(s(73)*s(41),0,s(84)*s(41),(true->[])),arc(s(73)*s(41),1,s(85)*s(41),(true->[])),arc(s(73)*s(41),2,s(64)*s(41),(true->[])),arc(s(74)*s(41),0,s(81)*s(41),(true->[])),arc(s(74)*s(41),1,s(85)*s(41),(true->[])),arc(s(74)*s(41),2,s(83)*s(41),(true->[])),arc(s(76)*s(41),0,s(84)*s(41),(true->[])),arc(s(76)*s(41),1,s(85)*s(41),(true->[])),arc(s(76)*s(41),2,s(83)*s(41),(true->[])),arc(s(75)*s(41),0,s(84)*s(41),(true->[])),arc(s(75)*s(41),1,s(85)*s(41),(true->[])),arc(s(75)*s(41),2,s(79)*s(41),(true->[])),arc(s(78)*s(41),0,s(85)*s(41),(true->[])),arc(s(78)*s(41),1,s(85)*s(41),(true->[])),arc(s(78)*s(41),2,s(83)*s(41),(true->[])),arc(s(77)*s(41),0,s(84)*s(41),(true->[])),arc(s(77)*s(41),1,s(85)*s(41),(true->[])),arc(s(77)*s(41),2,s(85)*s(41),(true->[])),arc(s(85)*s(40),0,s(85)*s(41),(true->[])),arc(s(85)*s(40),1,s(85)*s(36),(true->[])),arc(s(85)*s(40),2,s(85)*s(38),(true->[])),arc(s(85)*s(39),0,s(85)*s(37),(true->[])),arc(s(85)*s(39),1,s(85)*s(36),(true->[])),arc(s(85)*s(39),2,s(85)*s(41),(true->[])),arc(s(72)*s(41),0,s(63)*s(41),(true->[])),arc(s(72)*s(41),1,s(85)*s(41),(true->[])),arc(s(72)*s(41),2,s(83)*s(41),(true->[])),arc(s(84)*s(41),0,s(85)*s(41),(true->[])),arc(s(84)*s(41),1,s(85)*s(41),(true->[])),arc(s(84)*s(41),2,s(80)*s(41),(true->[])),arc(s(85)*s(41),0,s(85)*s(41),(true->[])),arc(s(85)*s(41),1,s(85)*s(41),(true->[])),arc(s(85)*s(41),2,s(85)*s(41),(true->[])),arc(s(81)*s(41),0,s(85)*s(41),(true->[])),arc(s(81)*s(41),1,s(85)*s(41),(true->[])),arc(s(81)*s(41),2,s(71)*s(41),(true->[])),arc(s(83)*s(41),0,s(82)*s(41),(true->[])),arc(s(83)*s(41),1,s(85)*s(41),(true->[])),arc(s(83)*s(41),2,s(85)*s(41),(true->[])),arc(s(79)*s(41),0,s(70)*s(41),(true->[])),arc(s(79)*s(41),1,s(85)*s(41),(true->[])),arc(s(79)*s(41),2,s(85)*s(41),(true->[])),arc(s(80)*s(41),0,s(77)*s(41),(true->[])),arc(s(80)*s(41),1,s(85)*s(41),(true->[])),arc(s(80)*s(41),2,s(85)*s(41),(true->[])),arc(s(82)*s(41),0,s(85)*s(41),(true->[])),arc(s(82)*s(41),1,s(85)*s(41),(true->[])),arc(s(82)*s(41),2,s(78)*s(41),(true->[]))],[],[],[])).
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ctr_specialisation(nb_zigzag, nb_zigzag_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(100)*s(13)),sink(s(101)*s(13)),sink(s(102)*s(13)),sink(s(103)*s(13)),sink(s(104)*s(13)),sink(s(105)*s(13)),sink(s(106)*s(13))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(32)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(31)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(31)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(31)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(41)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(4),0,s(40)*s(2),(true->[])),arc(s(32)*s(4),1,s(41)*s(1),(true->[])),arc(s(32)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(38)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(41)*s(1),(true->[])),arc(s(30)*s(5),2,s(38)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(13),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(38)*s(3),0,s(46)*s(4),(true->[])),arc(s(38)*s(3),1,s(48)*s(1),(true->[])),arc(s(38)*s(3),2,s(45)*s(3),(true->[])),arc(s(39)*s(4),0,s(47)*s(2),(true->[])),arc(s(39)*s(4),1,s(48)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(1),0,s(47)*s(2),(true->[])),arc(s(41)*s(1),1,s(48)*s(1),(true->[])),arc(s(41)*s(1),2,s(45)*s(3),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(40)*s(2),0,s(47)*s(2),(true->[])),arc(s(40)*s(2),1,s(48)*s(1),(true->[])),arc(s(40)*s(2),2,s(44)*s(5),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(48)*s(1),(true->[])),arc(s(37)*s(5),2,s(45)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(6)*s(13),(true->[])),arc(s(3)*s(13),2,s(4)*s(13),(true->[])),arc(s(16)*s(12),0,s(7)*s(13),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(13),0,s(5)*s(13),(true->[])),arc(s(2)*s(13),1,s(6)*s(13),(true->[])),arc(s(2)*s(13),2,s(8)*s(13),(true->[])),arc(s(45)*s(3),0,s(53)*s(4),(true->[])),arc(s(45)*s(3),1,s(55)*s(1),(true->[])),arc(s(45)*s(3),2,s(52)*s(3),(true->[])),arc(s(46)*s(4),0,s(54)*s(2),(true->[])),arc(s(46)*s(4),1,s(55)*s(1),(true->[])),arc(s(46)*s(4),2,s(36)*s(6),(true->[])),arc(s(48)*s(1),0,s(54)*s(2),(true->[])),arc(s(48)*s(1),1,s(55)*s(1),(true->[])),arc(s(48)*s(1),2,s(52)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(31)*s(10),(true->[])),arc(s(47)*s(2),0,s(54)*s(2),(true->[])),arc(s(47)*s(2),1,s(55)*s(1),(true->[])),arc(s(47)*s(2),2,s(51)*s(5),(true->[])),arc(s(24)*s(10),0,s(32)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(31)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(31)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(44)*s(5),0,s(35)*s(7),(true->[])),arc(s(44)*s(5),1,s(55)*s(1),(true->[])),arc(s(44)*s(5),2,s(52)*s(3),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(13),(true->[])),arc(s(8)*s(13),1,s(13)*s(13),(true->[])),arc(s(8)*s(13),2,s(10)*s(13),(true->[])),arc(s(23)*s(12),0,s(14)*s(13),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(31)*s(10),(true->[])),arc(s(4)*s(13),0,s(11)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(13),(true->[])),arc(s(4)*s(13),2,s(10)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(13)*s(13),(true->[])),arc(s(6)*s(13),2,s(10)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(13)*s(13),(true->[])),arc(s(7)*s(13),2,s(15)*s(13),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(13)*s(13),(true->[])),arc(s(5)*s(13),2,s(9)*s(13),(true->[])),arc(s(52)*s(3),0,s(60)*s(4),(true->[])),arc(s(52)*s(3),1,s(62)*s(1),(true->[])),arc(s(52)*s(3),2,s(59)*s(3),(true->[])),arc(s(53)*s(4),0,s(61)*s(2),(true->[])),arc(s(53)*s(4),1,s(62)*s(1),(true->[])),arc(s(53)*s(4),2,s(43)*s(6),(true->[])),arc(s(55)*s(1),0,s(61)*s(2),(true->[])),arc(s(55)*s(1),1,s(62)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(3),(true->[])),arc(s(36)*s(6),0,s(42)*s(7),(true->[])),arc(s(36)*s(6),1,s(41)*s(8),(true->[])),arc(s(36)*s(6),2,s(38)*s(10),(true->[])),arc(s(54)*s(2),0,s(61)*s(2),(true->[])),arc(s(54)*s(2),1,s(62)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(5),(true->[])),arc(s(31)*s(10),0,s(39)*s(11),(true->[])),arc(s(31)*s(10),1,s(41)*s(8),(true->[])),arc(s(31)*s(10),2,s(38)*s(10),(true->[])),arc(s(34)*s(8),0,s(40)*s(9),(true->[])),arc(s(34)*s(8),1,s(41)*s(8),(true->[])),arc(s(34)*s(8),2,s(38)*s(10),(true->[])),arc(s(35)*s(7),0,s(40)*s(9),(true->[])),arc(s(35)*s(7),1,s(41)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(51)*s(5),0,s(42)*s(7),(true->[])),arc(s(51)*s(5),1,s(62)*s(1),(true->[])),arc(s(51)*s(5),2,s(59)*s(3),(true->[])),arc(s(32)*s(11),0,s(40)*s(9),(true->[])),arc(s(32)*s(11),1,s(41)*s(8),(true->[])),arc(s(32)*s(11),2,s(22)*s(13),(true->[])),arc(s(33)*s(9),0,s(40)*s(9),(true->[])),arc(s(33)*s(9),1,s(41)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(15)*s(13),0,s(21)*s(13),(true->[])),arc(s(15)*s(13),1,s(20)*s(13),(true->[])),arc(s(15)*s(13),2,s(17)*s(13),(true->[])),arc(s(30)*s(12),0,s(21)*s(13),(true->[])),arc(s(30)*s(12),1,s(41)*s(8),(true->[])),arc(s(30)*s(12),2,s(38)*s(10),(true->[])),arc(s(10)*s(13),0,s(18)*s(13),(true->[])),arc(s(10)*s(13),1,s(20)*s(13),(true->[])),arc(s(10)*s(13),2,s(17)*s(13),(true->[])),arc(s(13)*s(13),0,s(19)*s(13),(true->[])),arc(s(13)*s(13),1,s(20)*s(13),(true->[])),arc(s(13)*s(13),2,s(17)*s(13),(true->[])),arc(s(14)*s(13),0,s(19)*s(13),(true->[])),arc(s(14)*s(13),1,s(20)*s(13),(true->[])),arc(s(14)*s(13),2,s(22)*s(13),(true->[])),arc(s(11)*s(13),0,s(19)*s(13),(true->[])),arc(s(11)*s(13),1,s(20)*s(13),(true->[])),arc(s(11)*s(13),2,s(3)*s(13),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(13),(true->[])),arc(s(12)*s(13),2,s(16)*s(13),(true->[])),arc(s(9)*s(13),0,s(2)*s(13),(true->[])),arc(s(9)*s(13),1,s(20)*s(13),(true->[])),arc(s(9)*s(13),2,s(17)*s(13),(true->[])),arc(s(59)*s(3),0,s(67)*s(4),(true->[])),arc(s(59)*s(3),1,s(69)*s(1),(true->[])),arc(s(59)*s(3),2,s(66)*s(3),(true->[])),arc(s(60)*s(4),0,s(68)*s(2),(true->[])),arc(s(60)*s(4),1,s(69)*s(1),(true->[])),arc(s(60)*s(4),2,s(50)*s(6),(true->[])),arc(s(62)*s(1),0,s(68)*s(2),(true->[])),arc(s(62)*s(1),1,s(69)*s(1),(true->[])),arc(s(62)*s(1),2,s(66)*s(3),(true->[])),arc(s(43)*s(6),0,s(49)*s(7),(true->[])),arc(s(43)*s(6),1,s(48)*s(8),(true->[])),arc(s(43)*s(6),2,s(45)*s(10),(true->[])),arc(s(61)*s(2),0,s(68)*s(2),(true->[])),arc(s(61)*s(2),1,s(69)*s(1),(true->[])),arc(s(61)*s(2),2,s(65)*s(5),(true->[])),arc(s(38)*s(10),0,s(46)*s(11),(true->[])),arc(s(38)*s(10),1,s(48)*s(8),(true->[])),arc(s(38)*s(10),2,s(45)*s(10),(true->[])),arc(s(41)*s(8),0,s(47)*s(9),(true->[])),arc(s(41)*s(8),1,s(48)*s(8),(true->[])),arc(s(41)*s(8),2,s(45)*s(10),(true->[])),arc(s(42)*s(7),0,s(47)*s(9),(true->[])),arc(s(42)*s(7),1,s(48)*s(8),(true->[])),arc(s(42)*s(7),2,s(50)*s(6),(true->[])),arc(s(58)*s(5),0,s(49)*s(7),(true->[])),arc(s(58)*s(5),1,s(69)*s(1),(true->[])),arc(s(58)*s(5),2,s(66)*s(3),(true->[])),arc(s(39)*s(11),0,s(47)*s(9),(true->[])),arc(s(39)*s(11),1,s(48)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(40)*s(9),0,s(47)*s(9),(true->[])),arc(s(40)*s(9),1,s(48)*s(8),(true->[])),arc(s(40)*s(9),2,s(44)*s(12),(true->[])),arc(s(22)*s(13),0,s(28)*s(13),(true->[])),arc(s(22)*s(13),1,s(27)*s(13),(true->[])),arc(s(22)*s(13),2,s(24)*s(13),(true->[])),arc(s(37)*s(12),0,s(28)*s(13),(true->[])),arc(s(37)*s(12),1,s(48)*s(8),(true->[])),arc(s(37)*s(12),2,s(45)*s(10),(true->[])),arc(s(17)*s(13),0,s(25)*s(13),(true->[])),arc(s(17)*s(13),1,s(27)*s(13),(true->[])),arc(s(17)*s(13),2,s(24)*s(13),(true->[])),arc(s(20)*s(13),0,s(26)*s(13),(true->[])),arc(s(20)*s(13),1,s(27)*s(13),(true->[])),arc(s(20)*s(13),2,s(24)*s(13),(true->[])),arc(s(21)*s(13),0,s(26)*s(13),(true->[])),arc(s(21)*s(13),1,s(27)*s(13),(true->[])),arc(s(21)*s(13),2,s(29)*s(13),(true->[])),arc(s(18)*s(13),0,s(26)*s(13),(true->[])),arc(s(18)*s(13),1,s(27)*s(13),(true->[])),arc(s(18)*s(13),2,s(8)*s(13),(true->[])),arc(s(19)*s(13),0,s(26)*s(13),(true->[])),arc(s(19)*s(13),1,s(27)*s(13),(true->[])),arc(s(19)*s(13),2,s(23)*s(13),(true->[])),arc(s(16)*s(13),0,s(7)*s(13),(true->[])),arc(s(16)*s(13),1,s(27)*s(13),(true->[])),arc(s(16)*s(13),2,s(24)*s(13),(true->[])),arc(s(66)*s(3),0,s(74)*s(4),(true->[])),arc(s(66)*s(3),1,s(76)*s(1),(true->[])),arc(s(66)*s(3),2,s(73)*s(3),(true->[])),arc(s(67)*s(4),0,s(75)*s(2),(true->[])),arc(s(67)*s(4),1,s(76)*s(1),(true->[])),arc(s(67)*s(4),2,s(57)*s(6),(true->[])),arc(s(69)*s(1),0,s(75)*s(2),(true->[])),arc(s(69)*s(1),1,s(76)*s(1),(true->[])),arc(s(69)*s(1),2,s(73)*s(3),(true->[])),arc(s(50)*s(6),0,s(56)*s(7),(true->[])),arc(s(50)*s(6),1,s(55)*s(8),(true->[])),arc(s(50)*s(6),2,s(52)*s(10),(true->[])),arc(s(68)*s(2),0,s(75)*s(2),(true->[])),arc(s(68)*s(2),1,s(76)*s(1),(true->[])),arc(s(68)*s(2),2,s(72)*s(5),(true->[])),arc(s(45)*s(10),0,s(53)*s(11),(true->[])),arc(s(45)*s(10),1,s(55)*s(8),(true->[])),arc(s(45)*s(10),2,s(52)*s(10),(true->[])),arc(s(48)*s(8),0,s(54)*s(9),(true->[])),arc(s(48)*s(8),1,s(55)*s(8),(true->[])),arc(s(48)*s(8),2,s(52)*s(10),(true->[])),arc(s(49)*s(7),0,s(54)*s(9),(true->[])),arc(s(49)*s(7),1,s(55)*s(8),(true->[])),arc(s(49)*s(7),2,s(57)*s(6),(true->[])),arc(s(65)*s(5),0,s(56)*s(7),(true->[])),arc(s(65)*s(5),1,s(76)*s(1),(true->[])),arc(s(65)*s(5),2,s(73)*s(3),(true->[])),arc(s(46)*s(11),0,s(54)*s(9),(true->[])),arc(s(46)*s(11),1,s(55)*s(8),(true->[])),arc(s(46)*s(11),2,s(36)*s(13),(true->[])),arc(s(47)*s(9),0,s(54)*s(9),(true->[])),arc(s(47)*s(9),1,s(55)*s(8),(true->[])),arc(s(47)*s(9),2,s(51)*s(12),(true->[])),arc(s(29)*s(13),0,s(35)*s(13),(true->[])),arc(s(29)*s(13),1,s(34)*s(13),(true->[])),arc(s(29)*s(13),2,s(31)*s(13),(true->[])),arc(s(44)*s(12),0,s(35)*s(13),(true->[])),arc(s(44)*s(12),1,s(55)*s(8),(true->[])),arc(s(44)*s(12),2,s(52)*s(10),(true->[])),arc(s(24)*s(13),0,s(32)*s(13),(true->[])),arc(s(24)*s(13),1,s(34)*s(13),(true->[])),arc(s(24)*s(13),2,s(31)*s(13),(true->[])),arc(s(27)*s(13),0,s(33)*s(13),(true->[])),arc(s(27)*s(13),1,s(34)*s(13),(true->[])),arc(s(27)*s(13),2,s(31)*s(13),(true->[])),arc(s(28)*s(13),0,s(33)*s(13),(true->[])),arc(s(28)*s(13),1,s(34)*s(13),(true->[])),arc(s(28)*s(13),2,s(36)*s(13),(true->[])),arc(s(25)*s(13),0,s(33)*s(13),(true->[])),arc(s(25)*s(13),1,s(34)*s(13),(true->[])),arc(s(25)*s(13),2,s(15)*s(13),(true->[])),arc(s(26)*s(13),0,s(33)*s(13),(true->[])),arc(s(26)*s(13),1,s(34)*s(13),(true->[])),arc(s(26)*s(13),2,s(30)*s(13),(true->[])),arc(s(23)*s(13),0,s(14)*s(13),(true->[])),arc(s(23)*s(13),1,s(34)*s(13),(true->[])),arc(s(23)*s(13),2,s(31)*s(13),(true->[])),arc(s(73)*s(3),0,s(81)*s(4),(true->[])),arc(s(73)*s(3),1,s(83)*s(1),(true->[])),arc(s(73)*s(3),2,s(80)*s(3),(true->[])),arc(s(74)*s(4),0,s(82)*s(2),(true->[])),arc(s(74)*s(4),1,s(83)*s(1),(true->[])),arc(s(74)*s(4),2,s(64)*s(6),(true->[])),arc(s(76)*s(1),0,s(82)*s(2),(true->[])),arc(s(76)*s(1),1,s(83)*s(1),(true->[])),arc(s(76)*s(1),2,s(80)*s(3),(true->[])),arc(s(57)*s(6),0,s(63)*s(7),(true->[])),arc(s(57)*s(6),1,s(62)*s(8),(true->[])),arc(s(57)*s(6),2,s(59)*s(10),(true->[])),arc(s(75)*s(2),0,s(82)*s(2),(true->[])),arc(s(75)*s(2),1,s(83)*s(1),(true->[])),arc(s(75)*s(2),2,s(79)*s(5),(true->[])),arc(s(52)*s(10),0,s(60)*s(11),(true->[])),arc(s(52)*s(10),1,s(62)*s(8),(true->[])),arc(s(52)*s(10),2,s(59)*s(10),(true->[])),arc(s(55)*s(8),0,s(61)*s(9),(true->[])),arc(s(55)*s(8),1,s(62)*s(8),(true->[])),arc(s(55)*s(8),2,s(59)*s(10),(true->[])),arc(s(56)*s(7),0,s(61)*s(9),(true->[])),arc(s(56)*s(7),1,s(62)*s(8),(true->[])),arc(s(56)*s(7),2,s(64)*s(6),(true->[])),arc(s(72)*s(5),0,s(63)*s(7),(true->[])),arc(s(72)*s(5),1,s(83)*s(1),(true->[])),arc(s(72)*s(5),2,s(80)*s(3),(true->[])),arc(s(53)*s(11),0,s(61)*s(9),(true->[])),arc(s(53)*s(11),1,s(62)*s(8),(true->[])),arc(s(53)*s(11),2,s(43)*s(13),(true->[])),arc(s(54)*s(9),0,s(61)*s(9),(true->[])),arc(s(54)*s(9),1,s(62)*s(8),(true->[])),arc(s(54)*s(9),2,s(58)*s(12),(true->[])),arc(s(36)*s(13),0,s(42)*s(13),(true->[])),arc(s(36)*s(13),1,s(41)*s(13),(true->[])),arc(s(36)*s(13),2,s(38)*s(13),(true->[])),arc(s(51)*s(12),0,s(42)*s(13),(true->[])),arc(s(51)*s(12),1,s(62)*s(8),(true->[])),arc(s(51)*s(12),2,s(59)*s(10),(true->[])),arc(s(31)*s(13),0,s(39)*s(13),(true->[])),arc(s(31)*s(13),1,s(41)*s(13),(true->[])),arc(s(31)*s(13),2,s(38)*s(13),(true->[])),arc(s(34)*s(13),0,s(40)*s(13),(true->[])),arc(s(34)*s(13),1,s(41)*s(13),(true->[])),arc(s(34)*s(13),2,s(38)*s(13),(true->[])),arc(s(35)*s(13),0,s(40)*s(13),(true->[])),arc(s(35)*s(13),1,s(41)*s(13),(true->[])),arc(s(35)*s(13),2,s(43)*s(13),(true->[])),arc(s(32)*s(13),0,s(40)*s(13),(true->[])),arc(s(32)*s(13),1,s(41)*s(13),(true->[])),arc(s(32)*s(13),2,s(22)*s(13),(true->[])),arc(s(33)*s(13),0,s(40)*s(13),(true->[])),arc(s(33)*s(13),1,s(41)*s(13),(true->[])),arc(s(33)*s(13),2,s(37)*s(13),(true->[])),arc(s(30)*s(13),0,s(21)*s(13),(true->[])),arc(s(30)*s(13),1,s(41)*s(13),(true->[])),arc(s(30)*s(13),2,s(38)*s(13),(true->[])),arc(s(80)*s(3),0,s(88)*s(4),(true->[])),arc(s(80)*s(3),1,s(90)*s(1),(true->[])),arc(s(80)*s(3),2,s(87)*s(3),(true->[])),arc(s(81)*s(4),0,s(89)*s(2),(true->[])),arc(s(81)*s(4),1,s(90)*s(1),(true->[])),arc(s(81)*s(4),2,s(71)*s(6),(true->[])),arc(s(83)*s(1),0,s(89)*s(2),(true->[])),arc(s(83)*s(1),1,s(90)*s(1),(true->[])),arc(s(83)*s(1),2,s(87)*s(3),(true->[])),arc(s(64)*s(6),0,s(70)*s(7),(true->[])),arc(s(64)*s(6),1,s(69)*s(8),(true->[])),arc(s(64)*s(6),2,s(66)*s(10),(true->[])),arc(s(82)*s(2),0,s(89)*s(2),(true->[])),arc(s(82)*s(2),1,s(90)*s(1),(true->[])),arc(s(82)*s(2),2,s(86)*s(5),(true->[])),arc(s(59)*s(10),0,s(67)*s(11),(true->[])),arc(s(59)*s(10),1,s(69)*s(8),(true->[])),arc(s(59)*s(10),2,s(66)*s(10),(true->[])),arc(s(62)*s(8),0,s(68)*s(9),(true->[])),arc(s(62)*s(8),1,s(69)*s(8),(true->[])),arc(s(62)*s(8),2,s(66)*s(10),(true->[])),arc(s(63)*s(7),0,s(68)*s(9),(true->[])),arc(s(63)*s(7),1,s(69)*s(8),(true->[])),arc(s(63)*s(7),2,s(71)*s(6),(true->[])),arc(s(79)*s(5),0,s(70)*s(7),(true->[])),arc(s(79)*s(5),1,s(90)*s(1),(true->[])),arc(s(79)*s(5),2,s(87)*s(3),(true->[])),arc(s(60)*s(11),0,s(68)*s(9),(true->[])),arc(s(60)*s(11),1,s(69)*s(8),(true->[])),arc(s(60)*s(11),2,s(50)*s(13),(true->[])),arc(s(61)*s(9),0,s(68)*s(9),(true->[])),arc(s(61)*s(9),1,s(69)*s(8),(true->[])),arc(s(61)*s(9),2,s(65)*s(12),(true->[])),arc(s(43)*s(13),0,s(49)*s(13),(true->[])),arc(s(43)*s(13),1,s(48)*s(13),(true->[])),arc(s(43)*s(13),2,s(45)*s(13),(true->[])),arc(s(58)*s(12),0,s(49)*s(13),(true->[])),arc(s(58)*s(12),1,s(69)*s(8),(true->[])),arc(s(58)*s(12),2,s(66)*s(10),(true->[])),arc(s(38)*s(13),0,s(46)*s(13),(true->[])),arc(s(38)*s(13),1,s(48)*s(13),(true->[])),arc(s(38)*s(13),2,s(45)*s(13),(true->[])),arc(s(41)*s(13),0,s(47)*s(13),(true->[])),arc(s(41)*s(13),1,s(48)*s(13),(true->[])),arc(s(41)*s(13),2,s(45)*s(13),(true->[])),arc(s(42)*s(13),0,s(47)*s(13),(true->[])),arc(s(42)*s(13),1,s(48)*s(13),(true->[])),arc(s(42)*s(13),2,s(50)*s(13),(true->[])),arc(s(39)*s(13),0,s(47)*s(13),(true->[])),arc(s(39)*s(13),1,s(48)*s(13),(true->[])),arc(s(39)*s(13),2,s(29)*s(13),(true->[])),arc(s(40)*s(13),0,s(47)*s(13),(true->[])),arc(s(40)*s(13),1,s(48)*s(13),(true->[])),arc(s(40)*s(13),2,s(44)*s(13),(true->[])),arc(s(37)*s(13),0,s(28)*s(13),(true->[])),arc(s(37)*s(13),1,s(48)*s(13),(true->[])),arc(s(37)*s(13),2,s(45)*s(13),(true->[])),arc(s(87)*s(3),0,s(94)*s(4),(true->[])),arc(s(87)*s(3),1,s(97)*s(1),(true->[])),arc(s(87)*s(3),2,s(95)*s(3),(true->[])),arc(s(88)*s(4),0,s(96)*s(2),(true->[])),arc(s(88)*s(4),1,s(97)*s(1),(true->[])),arc(s(88)*s(4),2,s(78)*s(6),(true->[])),arc(s(90)*s(1),0,s(96)*s(2),(true->[])),arc(s(90)*s(1),1,s(97)*s(1),(true->[])),arc(s(90)*s(1),2,s(95)*s(3),(true->[])),arc(s(71)*s(6),0,s(77)*s(7),(true->[])),arc(s(71)*s(6),1,s(76)*s(8),(true->[])),arc(s(71)*s(6),2,s(73)*s(10),(true->[])),arc(s(89)*s(2),0,s(96)*s(2),(true->[])),arc(s(89)*s(2),1,s(97)*s(1),(true->[])),arc(s(89)*s(2),2,s(93)*s(5),(true->[])),arc(s(66)*s(10),0,s(74)*s(11),(true->[])),arc(s(66)*s(10),1,s(76)*s(8),(true->[])),arc(s(66)*s(10),2,s(73)*s(10),(true->[])),arc(s(69)*s(8),0,s(75)*s(9),(true->[])),arc(s(69)*s(8),1,s(76)*s(8),(true->[])),arc(s(69)*s(8),2,s(73)*s(10),(true->[])),arc(s(70)*s(7),0,s(75)*s(9),(true->[])),arc(s(70)*s(7),1,s(76)*s(8),(true->[])),arc(s(70)*s(7),2,s(78)*s(6),(true->[])),arc(s(86)*s(5),0,s(77)*s(7),(true->[])),arc(s(86)*s(5),1,s(97)*s(1),(true->[])),arc(s(86)*s(5),2,s(95)*s(3),(true->[])),arc(s(67)*s(11),0,s(75)*s(9),(true->[])),arc(s(67)*s(11),1,s(76)*s(8),(true->[])),arc(s(67)*s(11),2,s(57)*s(13),(true->[])),arc(s(68)*s(9),0,s(75)*s(9),(true->[])),arc(s(68)*s(9),1,s(76)*s(8),(true->[])),arc(s(68)*s(9),2,s(72)*s(12),(true->[])),arc(s(50)*s(13),0,s(56)*s(13),(true->[])),arc(s(50)*s(13),1,s(55)*s(13),(true->[])),arc(s(50)*s(13),2,s(52)*s(13),(true->[])),arc(s(65)*s(12),0,s(56)*s(13),(true->[])),arc(s(65)*s(12),1,s(76)*s(8),(true->[])),arc(s(65)*s(12),2,s(73)*s(10),(true->[])),arc(s(45)*s(13),0,s(53)*s(13),(true->[])),arc(s(45)*s(13),1,s(55)*s(13),(true->[])),arc(s(45)*s(13),2,s(52)*s(13),(true->[])),arc(s(48)*s(13),0,s(54)*s(13),(true->[])),arc(s(48)*s(13),1,s(55)*s(13),(true->[])),arc(s(48)*s(13),2,s(52)*s(13),(true->[])),arc(s(49)*s(13),0,s(54)*s(13),(true->[])),arc(s(49)*s(13),1,s(55)*s(13),(true->[])),arc(s(49)*s(13),2,s(57)*s(13),(true->[])),arc(s(46)*s(13),0,s(54)*s(13),(true->[])),arc(s(46)*s(13),1,s(55)*s(13),(true->[])),arc(s(46)*s(13),2,s(36)*s(13),(true->[])),arc(s(47)*s(13),0,s(54)*s(13),(true->[])),arc(s(47)*s(13),1,s(55)*s(13),(true->[])),arc(s(47)*s(13),2,s(51)*s(13),(true->[])),arc(s(44)*s(13),0,s(35)*s(13),(true->[])),arc(s(44)*s(13),1,s(55)*s(13),(true->[])),arc(s(44)*s(13),2,s(52)*s(13),(true->[])),arc(s(94)*s(4),0,s(105)*s(2),(true->[])),arc(s(94)*s(4),1,s(106)*s(1),(true->[])),arc(s(94)*s(4),2,s(85)*s(6),(true->[])),arc(s(95)*s(3),0,s(102)*s(4),(true->[])),arc(s(95)*s(3),1,s(106)*s(1),(true->[])),arc(s(95)*s(3),2,s(104)*s(3),(true->[])),arc(s(97)*s(1),0,s(105)*s(2),(true->[])),arc(s(97)*s(1),1,s(106)*s(1),(true->[])),arc(s(97)*s(1),2,s(104)*s(3),(true->[])),arc(s(78)*s(6),0,s(84)*s(7),(true->[])),arc(s(78)*s(6),1,s(83)*s(8),(true->[])),arc(s(78)*s(6),2,s(80)*s(10),(true->[])),arc(s(96)*s(2),0,s(105)*s(2),(true->[])),arc(s(96)*s(2),1,s(106)*s(1),(true->[])),arc(s(96)*s(2),2,s(100)*s(5),(true->[])),arc(s(73)*s(10),0,s(81)*s(11),(true->[])),arc(s(73)*s(10),1,s(83)*s(8),(true->[])),arc(s(73)*s(10),2,s(80)*s(10),(true->[])),arc(s(76)*s(8),0,s(82)*s(9),(true->[])),arc(s(76)*s(8),1,s(83)*s(8),(true->[])),arc(s(76)*s(8),2,s(80)*s(10),(true->[])),arc(s(77)*s(7),0,s(82)*s(9),(true->[])),arc(s(77)*s(7),1,s(83)*s(8),(true->[])),arc(s(77)*s(7),2,s(85)*s(6),(true->[])),arc(s(93)*s(5),0,s(84)*s(7),(true->[])),arc(s(93)*s(5),1,s(106)*s(1),(true->[])),arc(s(93)*s(5),2,s(104)*s(3),(true->[])),arc(s(74)*s(11),0,s(82)*s(9),(true->[])),arc(s(74)*s(11),1,s(83)*s(8),(true->[])),arc(s(74)*s(11),2,s(64)*s(13),(true->[])),arc(s(75)*s(9),0,s(82)*s(9),(true->[])),arc(s(75)*s(9),1,s(83)*s(8),(true->[])),arc(s(75)*s(9),2,s(79)*s(12),(true->[])),arc(s(57)*s(13),0,s(63)*s(13),(true->[])),arc(s(57)*s(13),1,s(62)*s(13),(true->[])),arc(s(57)*s(13),2,s(59)*s(13),(true->[])),arc(s(72)*s(12),0,s(63)*s(13),(true->[])),arc(s(72)*s(12),1,s(83)*s(8),(true->[])),arc(s(72)*s(12),2,s(80)*s(10),(true->[])),arc(s(52)*s(13),0,s(60)*s(13),(true->[])),arc(s(52)*s(13),1,s(62)*s(13),(true->[])),arc(s(52)*s(13),2,s(59)*s(13),(true->[])),arc(s(55)*s(13),0,s(61)*s(13),(true->[])),arc(s(55)*s(13),1,s(62)*s(13),(true->[])),arc(s(55)*s(13),2,s(59)*s(13),(true->[])),arc(s(56)*s(13),0,s(61)*s(13),(true->[])),arc(s(56)*s(13),1,s(62)*s(13),(true->[])),arc(s(56)*s(13),2,s(64)*s(13),(true->[])),arc(s(53)*s(13),0,s(61)*s(13),(true->[])),arc(s(53)*s(13),1,s(62)*s(13),(true->[])),arc(s(53)*s(13),2,s(43)*s(13),(true->[])),arc(s(54)*s(13),0,s(61)*s(13),(true->[])),arc(s(54)*s(13),1,s(62)*s(13),(true->[])),arc(s(54)*s(13),2,s(58)*s(13),(true->[])),arc(s(51)*s(13),0,s(42)*s(13),(true->[])),arc(s(51)*s(13),1,s(62)*s(13),(true->[])),arc(s(51)*s(13),2,s(59)*s(13),(true->[])),arc(s(85)*s(6),0,s(91)*s(7),(true->[])),arc(s(85)*s(6),1,s(90)*s(8),(true->[])),arc(s(85)*s(6),2,s(87)*s(10),(true->[])),arc(s(105)*s(2),0,s(106)*s(2),(true->[])),arc(s(105)*s(2),1,s(106)*s(1),(true->[])),arc(s(105)*s(2),2,s(101)*s(5),(true->[])),arc(s(106)*s(1),0,s(106)*s(2),(true->[])),arc(s(106)*s(1),1,s(106)*s(1),(true->[])),arc(s(106)*s(1),2,s(106)*s(3),(true->[])),arc(s(102)*s(4),0,s(106)*s(2),(true->[])),arc(s(102)*s(4),1,s(106)*s(1),(true->[])),arc(s(102)*s(4),2,s(92)*s(6),(true->[])),arc(s(104)*s(3),0,s(103)*s(4),(true->[])),arc(s(104)*s(3),1,s(106)*s(1),(true->[])),arc(s(104)*s(3),2,s(106)*s(3),(true->[])),arc(s(80)*s(10),0,s(88)*s(11),(true->[])),arc(s(80)*s(10),1,s(90)*s(8),(true->[])),arc(s(80)*s(10),2,s(87)*s(10),(true->[])),arc(s(83)*s(8),0,s(89)*s(9),(true->[])),arc(s(83)*s(8),1,s(90)*s(8),(true->[])),arc(s(83)*s(8),2,s(87)*s(10),(true->[])),arc(s(84)*s(7),0,s(89)*s(9),(true->[])),arc(s(84)*s(7),1,s(90)*s(8),(true->[])),arc(s(84)*s(7),2,s(92)*s(6),(true->[])),arc(s(100)*s(5),0,s(91)*s(7),(true->[])),arc(s(100)*s(5),1,s(106)*s(1),(true->[])),arc(s(100)*s(5),2,s(106)*s(3),(true->[])),arc(s(81)*s(11),0,s(89)*s(9),(true->[])),arc(s(81)*s(11),1,s(90)*s(8),(true->[])),arc(s(81)*s(11),2,s(71)*s(13),(true->[])),arc(s(82)*s(9),0,s(89)*s(9),(true->[])),arc(s(82)*s(9),1,s(90)*s(8),(true->[])),arc(s(82)*s(9),2,s(86)*s(12),(true->[])),arc(s(64)*s(13),0,s(70)*s(13),(true->[])),arc(s(64)*s(13),1,s(69)*s(13),(true->[])),arc(s(64)*s(13),2,s(66)*s(13),(true->[])),arc(s(79)*s(12),0,s(70)*s(13),(true->[])),arc(s(79)*s(12),1,s(90)*s(8),(true->[])),arc(s(79)*s(12),2,s(87)*s(10),(true->[])),arc(s(59)*s(13),0,s(67)*s(13),(true->[])),arc(s(59)*s(13),1,s(69)*s(13),(true->[])),arc(s(59)*s(13),2,s(66)*s(13),(true->[])),arc(s(62)*s(13),0,s(68)*s(13),(true->[])),arc(s(62)*s(13),1,s(69)*s(13),(true->[])),arc(s(62)*s(13),2,s(66)*s(13),(true->[])),arc(s(63)*s(13),0,s(68)*s(13),(true->[])),arc(s(63)*s(13),1,s(69)*s(13),(true->[])),arc(s(63)*s(13),2,s(71)*s(13),(true->[])),arc(s(60)*s(13),0,s(68)*s(13),(true->[])),arc(s(60)*s(13),1,s(69)*s(13),(true->[])),arc(s(60)*s(13),2,s(50)*s(13),(true->[])),arc(s(61)*s(13),0,s(68)*s(13),(true->[])),arc(s(61)*s(13),1,s(69)*s(13),(true->[])),arc(s(61)*s(13),2,s(65)*s(13),(true->[])),arc(s(58)*s(13),0,s(49)*s(13),(true->[])),arc(s(58)*s(13),1,s(69)*s(13),(true->[])),arc(s(58)*s(13),2,s(66)*s(13),(true->[])),arc(s(87)*s(10),0,s(94)*s(11),(true->[])),arc(s(87)*s(10),1,s(97)*s(8),(true->[])),arc(s(87)*s(10),2,s(95)*s(10),(true->[])),arc(s(90)*s(8),0,s(96)*s(9),(true->[])),arc(s(90)*s(8),1,s(97)*s(8),(true->[])),arc(s(90)*s(8),2,s(95)*s(10),(true->[])),arc(s(91)*s(7),0,s(96)*s(9),(true->[])),arc(s(91)*s(7),1,s(97)*s(8),(true->[])),arc(s(91)*s(7),2,s(99)*s(6),(true->[])),arc(s(101)*s(5),0,s(98)*s(7),(true->[])),arc(s(101)*s(5),1,s(106)*s(1),(true->[])),arc(s(101)*s(5),2,s(106)*s(3),(true->[])),arc(s(106)*s(2),0,s(106)*s(2),(true->[])),arc(s(106)*s(2),1,s(106)*s(1),(true->[])),arc(s(106)*s(2),2,s(106)*s(5),(true->[])),arc(s(106)*s(3),0,s(106)*s(4),(true->[])),arc(s(106)*s(3),1,s(106)*s(1),(true->[])),arc(s(106)*s(3),2,s(106)*s(3),(true->[])),arc(s(92)*s(6),0,s(98)*s(7),(true->[])),arc(s(92)*s(6),1,s(97)*s(8),(true->[])),arc(s(92)*s(6),2,s(95)*s(10),(true->[])),arc(s(103)*s(4),0,s(106)*s(2),(true->[])),arc(s(103)*s(4),1,s(106)*s(1),(true->[])),arc(s(103)*s(4),2,s(99)*s(6),(true->[])),arc(s(88)*s(11),0,s(96)*s(9),(true->[])),arc(s(88)*s(11),1,s(97)*s(8),(true->[])),arc(s(88)*s(11),2,s(78)*s(13),(true->[])),arc(s(89)*s(9),0,s(96)*s(9),(true->[])),arc(s(89)*s(9),1,s(97)*s(8),(true->[])),arc(s(89)*s(9),2,s(93)*s(12),(true->[])),arc(s(71)*s(13),0,s(77)*s(13),(true->[])),arc(s(71)*s(13),1,s(76)*s(13),(true->[])),arc(s(71)*s(13),2,s(73)*s(13),(true->[])),arc(s(86)*s(12),0,s(77)*s(13),(true->[])),arc(s(86)*s(12),1,s(97)*s(8),(true->[])),arc(s(86)*s(12),2,s(95)*s(10),(true->[])),arc(s(66)*s(13),0,s(74)*s(13),(true->[])),arc(s(66)*s(13),1,s(76)*s(13),(true->[])),arc(s(66)*s(13),2,s(73)*s(13),(true->[])),arc(s(69)*s(13),0,s(75)*s(13),(true->[])),arc(s(69)*s(13),1,s(76)*s(13),(true->[])),arc(s(69)*s(13),2,s(73)*s(13),(true->[])),arc(s(70)*s(13),0,s(75)*s(13),(true->[])),arc(s(70)*s(13),1,s(76)*s(13),(true->[])),arc(s(70)*s(13),2,s(78)*s(13),(true->[])),arc(s(67)*s(13),0,s(75)*s(13),(true->[])),arc(s(67)*s(13),1,s(76)*s(13),(true->[])),arc(s(67)*s(13),2,s(57)*s(13),(true->[])),arc(s(68)*s(13),0,s(75)*s(13),(true->[])),arc(s(68)*s(13),1,s(76)*s(13),(true->[])),arc(s(68)*s(13),2,s(72)*s(13),(true->[])),arc(s(65)*s(13),0,s(56)*s(13),(true->[])),arc(s(65)*s(13),1,s(76)*s(13),(true->[])),arc(s(65)*s(13),2,s(73)*s(13),(true->[])),arc(s(94)*s(11),0,s(105)*s(9),(true->[])),arc(s(94)*s(11),1,s(106)*s(8),(true->[])),arc(s(94)*s(11),2,s(85)*s(13),(true->[])),arc(s(95)*s(10),0,s(102)*s(11),(true->[])),arc(s(95)*s(10),1,s(106)*s(8),(true->[])),arc(s(95)*s(10),2,s(104)*s(10),(true->[])),arc(s(97)*s(8),0,s(105)*s(9),(true->[])),arc(s(97)*s(8),1,s(106)*s(8),(true->[])),arc(s(97)*s(8),2,s(104)*s(10),(true->[])),arc(s(96)*s(9),0,s(105)*s(9),(true->[])),arc(s(96)*s(9),1,s(106)*s(8),(true->[])),arc(s(96)*s(9),2,s(100)*s(12),(true->[])),arc(s(99)*s(6),0,s(106)*s(7),(true->[])),arc(s(99)*s(6),1,s(106)*s(8),(true->[])),arc(s(99)*s(6),2,s(104)*s(10),(true->[])),arc(s(98)*s(7),0,s(105)*s(9),(true->[])),arc(s(98)*s(7),1,s(106)*s(8),(true->[])),arc(s(98)*s(7),2,s(106)*s(6),(true->[])),arc(s(106)*s(5),0,s(106)*s(7),(true->[])),arc(s(106)*s(5),1,s(106)*s(1),(true->[])),arc(s(106)*s(5),2,s(106)*s(3),(true->[])),arc(s(106)*s(4),0,s(106)*s(2),(true->[])),arc(s(106)*s(4),1,s(106)*s(1),(true->[])),arc(s(106)*s(4),2,s(106)*s(6),(true->[])),arc(s(78)*s(13),0,s(84)*s(13),(true->[])),arc(s(78)*s(13),1,s(83)*s(13),(true->[])),arc(s(78)*s(13),2,s(80)*s(13),(true->[])),arc(s(93)*s(12),0,s(84)*s(13),(true->[])),arc(s(93)*s(12),1,s(106)*s(8),(true->[])),arc(s(93)*s(12),2,s(104)*s(10),(true->[])),arc(s(73)*s(13),0,s(81)*s(13),(true->[])),arc(s(73)*s(13),1,s(83)*s(13),(true->[])),arc(s(73)*s(13),2,s(80)*s(13),(true->[])),arc(s(76)*s(13),0,s(82)*s(13),(true->[])),arc(s(76)*s(13),1,s(83)*s(13),(true->[])),arc(s(76)*s(13),2,s(80)*s(13),(true->[])),arc(s(77)*s(13),0,s(82)*s(13),(true->[])),arc(s(77)*s(13),1,s(83)*s(13),(true->[])),arc(s(77)*s(13),2,s(85)*s(13),(true->[])),arc(s(74)*s(13),0,s(82)*s(13),(true->[])),arc(s(74)*s(13),1,s(83)*s(13),(true->[])),arc(s(74)*s(13),2,s(64)*s(13),(true->[])),arc(s(75)*s(13),0,s(82)*s(13),(true->[])),arc(s(75)*s(13),1,s(83)*s(13),(true->[])),arc(s(75)*s(13),2,s(79)*s(13),(true->[])),arc(s(72)*s(13),0,s(63)*s(13),(true->[])),arc(s(72)*s(13),1,s(83)*s(13),(true->[])),arc(s(72)*s(13),2,s(80)*s(13),(true->[])),arc(s(85)*s(13),0,s(91)*s(13),(true->[])),arc(s(85)*s(13),1,s(90)*s(13),(true->[])),arc(s(85)*s(13),2,s(87)*s(13),(true->[])),arc(s(105)*s(9),0,s(106)*s(9),(true->[])),arc(s(105)*s(9),1,s(106)*s(8),(true->[])),arc(s(105)*s(9),2,s(101)*s(12),(true->[])),arc(s(106)*s(8),0,s(106)*s(9),(true->[])),arc(s(106)*s(8),1,s(106)*s(8),(true->[])),arc(s(106)*s(8),2,s(106)*s(10),(true->[])),arc(s(102)*s(11),0,s(106)*s(9),(true->[])),arc(s(102)*s(11),1,s(106)*s(8),(true->[])),arc(s(102)*s(11),2,s(92)*s(13),(true->[])),arc(s(104)*s(10),0,s(103)*s(11),(true->[])),arc(s(104)*s(10),1,s(106)*s(8),(true->[])),arc(s(104)*s(10),2,s(106)*s(10),(true->[])),arc(s(100)*s(12),0,s(91)*s(13),(true->[])),arc(s(100)*s(12),1,s(106)*s(8),(true->[])),arc(s(100)*s(12),2,s(106)*s(10),(true->[])),arc(s(106)*s(7),0,s(106)*s(9),(true->[])),arc(s(106)*s(7),1,s(106)*s(8),(true->[])),arc(s(106)*s(7),2,s(106)*s(6),(true->[])),arc(s(106)*s(6),0,s(106)*s(7),(true->[])),arc(s(106)*s(6),1,s(106)*s(8),(true->[])),arc(s(106)*s(6),2,s(106)*s(10),(true->[])),arc(s(80)*s(13),0,s(88)*s(13),(true->[])),arc(s(80)*s(13),1,s(90)*s(13),(true->[])),arc(s(80)*s(13),2,s(87)*s(13),(true->[])),arc(s(83)*s(13),0,s(89)*s(13),(true->[])),arc(s(83)*s(13),1,s(90)*s(13),(true->[])),arc(s(83)*s(13),2,s(87)*s(13),(true->[])),arc(s(84)*s(13),0,s(89)*s(13),(true->[])),arc(s(84)*s(13),1,s(90)*s(13),(true->[])),arc(s(84)*s(13),2,s(92)*s(13),(true->[])),arc(s(81)*s(13),0,s(89)*s(13),(true->[])),arc(s(81)*s(13),1,s(90)*s(13),(true->[])),arc(s(81)*s(13),2,s(71)*s(13),(true->[])),arc(s(82)*s(13),0,s(89)*s(13),(true->[])),arc(s(82)*s(13),1,s(90)*s(13),(true->[])),arc(s(82)*s(13),2,s(86)*s(13),(true->[])),arc(s(79)*s(13),0,s(70)*s(13),(true->[])),arc(s(79)*s(13),1,s(90)*s(13),(true->[])),arc(s(79)*s(13),2,s(87)*s(13),(true->[])),arc(s(87)*s(13),0,s(94)*s(13),(true->[])),arc(s(87)*s(13),1,s(97)*s(13),(true->[])),arc(s(87)*s(13),2,s(95)*s(13),(true->[])),arc(s(90)*s(13),0,s(96)*s(13),(true->[])),arc(s(90)*s(13),1,s(97)*s(13),(true->[])),arc(s(90)*s(13),2,s(95)*s(13),(true->[])),arc(s(91)*s(13),0,s(96)*s(13),(true->[])),arc(s(91)*s(13),1,s(97)*s(13),(true->[])),arc(s(91)*s(13),2,s(99)*s(13),(true->[])),arc(s(101)*s(12),0,s(98)*s(13),(true->[])),arc(s(101)*s(12),1,s(106)*s(8),(true->[])),arc(s(101)*s(12),2,s(106)*s(10),(true->[])),arc(s(106)*s(9),0,s(106)*s(9),(true->[])),arc(s(106)*s(9),1,s(106)*s(8),(true->[])),arc(s(106)*s(9),2,s(106)*s(12),(true->[])),arc(s(106)*s(10),0,s(106)*s(11),(true->[])),arc(s(106)*s(10),1,s(106)*s(8),(true->[])),arc(s(106)*s(10),2,s(106)*s(10),(true->[])),arc(s(92)*s(13),0,s(98)*s(13),(true->[])),arc(s(92)*s(13),1,s(97)*s(13),(true->[])),arc(s(92)*s(13),2,s(95)*s(13),(true->[])),arc(s(103)*s(11),0,s(106)*s(9),(true->[])),arc(s(103)*s(11),1,s(106)*s(8),(true->[])),arc(s(103)*s(11),2,s(99)*s(13),(true->[])),arc(s(88)*s(13),0,s(96)*s(13),(true->[])),arc(s(88)*s(13),1,s(97)*s(13),(true->[])),arc(s(88)*s(13),2,s(78)*s(13),(true->[])),arc(s(89)*s(13),0,s(96)*s(13),(true->[])),arc(s(89)*s(13),1,s(97)*s(13),(true->[])),arc(s(89)*s(13),2,s(93)*s(13),(true->[])),arc(s(86)*s(13),0,s(77)*s(13),(true->[])),arc(s(86)*s(13),1,s(97)*s(13),(true->[])),arc(s(86)*s(13),2,s(95)*s(13),(true->[])),arc(s(94)*s(13),0,s(105)*s(13),(true->[])),arc(s(94)*s(13),1,s(106)*s(13),(true->[])),arc(s(94)*s(13),2,s(85)*s(13),(true->[])),arc(s(95)*s(13),0,s(102)*s(13),(true->[])),arc(s(95)*s(13),1,s(106)*s(13),(true->[])),arc(s(95)*s(13),2,s(104)*s(13),(true->[])),arc(s(97)*s(13),0,s(105)*s(13),(true->[])),arc(s(97)*s(13),1,s(106)*s(13),(true->[])),arc(s(97)*s(13),2,s(104)*s(13),(true->[])),arc(s(96)*s(13),0,s(105)*s(13),(true->[])),arc(s(96)*s(13),1,s(106)*s(13),(true->[])),arc(s(96)*s(13),2,s(100)*s(13),(true->[])),arc(s(99)*s(13),0,s(106)*s(13),(true->[])),arc(s(99)*s(13),1,s(106)*s(13),(true->[])),arc(s(99)*s(13),2,s(104)*s(13),(true->[])),arc(s(98)*s(13),0,s(105)*s(13),(true->[])),arc(s(98)*s(13),1,s(106)*s(13),(true->[])),arc(s(98)*s(13),2,s(106)*s(13),(true->[])),arc(s(106)*s(12),0,s(106)*s(13),(true->[])),arc(s(106)*s(12),1,s(106)*s(8),(true->[])),arc(s(106)*s(12),2,s(106)*s(10),(true->[])),arc(s(106)*s(11),0,s(106)*s(9),(true->[])),arc(s(106)*s(11),1,s(106)*s(8),(true->[])),arc(s(106)*s(11),2,s(106)*s(13),(true->[])),arc(s(93)*s(13),0,s(84)*s(13),(true->[])),arc(s(93)*s(13),1,s(106)*s(13),(true->[])),arc(s(93)*s(13),2,s(104)*s(13),(true->[])),arc(s(105)*s(13),0,s(106)*s(13),(true->[])),arc(s(105)*s(13),1,s(106)*s(13),(true->[])),arc(s(105)*s(13),2,s(101)*s(13),(true->[])),arc(s(106)*s(13),0,s(106)*s(13),(true->[])),arc(s(106)*s(13),1,s(106)*s(13),(true->[])),arc(s(106)*s(13),2,s(106)*s(13),(true->[])),arc(s(102)*s(13),0,s(106)*s(13),(true->[])),arc(s(102)*s(13),1,s(106)*s(13),(true->[])),arc(s(102)*s(13),2,s(92)*s(13),(true->[])),arc(s(104)*s(13),0,s(103)*s(13),(true->[])),arc(s(104)*s(13),1,s(106)*s(13),(true->[])),arc(s(104)*s(13),2,s(106)*s(13),(true->[])),arc(s(100)*s(13),0,s(91)*s(13),(true->[])),arc(s(100)*s(13),1,s(106)*s(13),(true->[])),arc(s(100)*s(13),2,s(106)*s(13),(true->[])),arc(s(101)*s(13),0,s(98)*s(13),(true->[])),arc(s(101)*s(13),1,s(106)*s(13),(true->[])),arc(s(101)*s(13),2,s(106)*s(13),(true->[])),arc(s(103)*s(13),0,s(106)*s(13),(true->[])),arc(s(103)*s(13),1,s(106)*s(13),(true->[])),arc(s(103)*s(13),2,s(99)*s(13),(true->[]))],[],[],[])).
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ctr_specialisation(nb_zigzag, nb_zigzag_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(121)*s(6)),sink(s(122)*s(6)),sink(s(123)*s(6)),sink(s(124)*s(6)),sink(s(125)*s(6)),sink(s(126)*s(6)),sink(s(127)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(6),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(6)*s(6),(true->[])),arc(s(2)*s(6),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(6),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(32)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(31)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(31)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(6),0,s(11)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(12)*s(6),(true->[])),arc(s(6)*s(6),1,s(13)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(6),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(31)*s(3),(true->[])),arc(s(5)*s(6),0,s(12)*s(6),(true->[])),arc(s(5)*s(6),1,s(13)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(41)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(4),0,s(40)*s(2),(true->[])),arc(s(32)*s(4),1,s(41)*s(1),(true->[])),arc(s(32)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(38)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(17)*s(6),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(6),0,s(18)*s(6),(true->[])),arc(s(10)*s(6),1,s(20)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(17)*s(6),(true->[])),arc(s(14)*s(6),0,s(19)*s(6),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(1),(true->[])),arc(s(30)*s(5),2,s(38)*s(3),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(3)*s(6),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(16)*s(6),(true->[])),arc(s(9)*s(6),0,s(2)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(17)*s(6),(true->[])),arc(s(38)*s(3),0,s(46)*s(4),(true->[])),arc(s(38)*s(3),1,s(48)*s(1),(true->[])),arc(s(38)*s(3),2,s(45)*s(3),(true->[])),arc(s(39)*s(4),0,s(47)*s(2),(true->[])),arc(s(39)*s(4),1,s(48)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(1),0,s(47)*s(2),(true->[])),arc(s(41)*s(1),1,s(48)*s(1),(true->[])),arc(s(41)*s(1),2,s(45)*s(3),(true->[])),arc(s(22)*s(6),0,s(28)*s(6),(true->[])),arc(s(22)*s(6),1,s(27)*s(6),(true->[])),arc(s(22)*s(6),2,s(24)*s(6),(true->[])),arc(s(40)*s(2),0,s(47)*s(2),(true->[])),arc(s(40)*s(2),1,s(48)*s(1),(true->[])),arc(s(40)*s(2),2,s(44)*s(5),(true->[])),arc(s(17)*s(6),0,s(25)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(24)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(24)*s(6),(true->[])),arc(s(21)*s(6),0,s(26)*s(6),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(6),(true->[])),arc(s(37)*s(5),1,s(48)*s(1),(true->[])),arc(s(37)*s(5),2,s(45)*s(3),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(6),(true->[])),arc(s(16)*s(6),0,s(7)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(24)*s(6),(true->[])),arc(s(45)*s(3),0,s(53)*s(4),(true->[])),arc(s(45)*s(3),1,s(55)*s(1),(true->[])),arc(s(45)*s(3),2,s(52)*s(3),(true->[])),arc(s(46)*s(4),0,s(54)*s(2),(true->[])),arc(s(46)*s(4),1,s(55)*s(1),(true->[])),arc(s(46)*s(4),2,s(36)*s(6),(true->[])),arc(s(48)*s(1),0,s(54)*s(2),(true->[])),arc(s(48)*s(1),1,s(55)*s(1),(true->[])),arc(s(48)*s(1),2,s(52)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(6),(true->[])),arc(s(29)*s(6),1,s(34)*s(6),(true->[])),arc(s(29)*s(6),2,s(31)*s(6),(true->[])),arc(s(47)*s(2),0,s(54)*s(2),(true->[])),arc(s(47)*s(2),1,s(55)*s(1),(true->[])),arc(s(47)*s(2),2,s(51)*s(5),(true->[])),arc(s(24)*s(6),0,s(32)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(31)*s(6),(true->[])),arc(s(27)*s(6),0,s(33)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(31)*s(6),(true->[])),arc(s(28)*s(6),0,s(33)*s(6),(true->[])),arc(s(28)*s(6),1,s(34)*s(6),(true->[])),arc(s(28)*s(6),2,s(36)*s(6),(true->[])),arc(s(44)*s(5),0,s(35)*s(6),(true->[])),arc(s(44)*s(5),1,s(55)*s(1),(true->[])),arc(s(44)*s(5),2,s(52)*s(3),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(34)*s(6),(true->[])),arc(s(25)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(6),(true->[])),arc(s(26)*s(6),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(14)*s(6),(true->[])),arc(s(23)*s(6),1,s(34)*s(6),(true->[])),arc(s(23)*s(6),2,s(31)*s(6),(true->[])),arc(s(52)*s(3),0,s(60)*s(4),(true->[])),arc(s(52)*s(3),1,s(62)*s(1),(true->[])),arc(s(52)*s(3),2,s(59)*s(3),(true->[])),arc(s(53)*s(4),0,s(61)*s(2),(true->[])),arc(s(53)*s(4),1,s(62)*s(1),(true->[])),arc(s(53)*s(4),2,s(43)*s(6),(true->[])),arc(s(55)*s(1),0,s(61)*s(2),(true->[])),arc(s(55)*s(1),1,s(62)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(3),(true->[])),arc(s(36)*s(6),0,s(42)*s(6),(true->[])),arc(s(36)*s(6),1,s(41)*s(6),(true->[])),arc(s(36)*s(6),2,s(38)*s(6),(true->[])),arc(s(54)*s(2),0,s(61)*s(2),(true->[])),arc(s(54)*s(2),1,s(62)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(5),(true->[])),arc(s(31)*s(6),0,s(39)*s(6),(true->[])),arc(s(31)*s(6),1,s(41)*s(6),(true->[])),arc(s(31)*s(6),2,s(38)*s(6),(true->[])),arc(s(34)*s(6),0,s(40)*s(6),(true->[])),arc(s(34)*s(6),1,s(41)*s(6),(true->[])),arc(s(34)*s(6),2,s(38)*s(6),(true->[])),arc(s(35)*s(6),0,s(40)*s(6),(true->[])),arc(s(35)*s(6),1,s(41)*s(6),(true->[])),arc(s(35)*s(6),2,s(43)*s(6),(true->[])),arc(s(51)*s(5),0,s(42)*s(6),(true->[])),arc(s(51)*s(5),1,s(62)*s(1),(true->[])),arc(s(51)*s(5),2,s(59)*s(3),(true->[])),arc(s(32)*s(6),0,s(40)*s(6),(true->[])),arc(s(32)*s(6),1,s(41)*s(6),(true->[])),arc(s(32)*s(6),2,s(22)*s(6),(true->[])),arc(s(33)*s(6),0,s(40)*s(6),(true->[])),arc(s(33)*s(6),1,s(41)*s(6),(true->[])),arc(s(33)*s(6),2,s(37)*s(6),(true->[])),arc(s(30)*s(6),0,s(21)*s(6),(true->[])),arc(s(30)*s(6),1,s(41)*s(6),(true->[])),arc(s(30)*s(6),2,s(38)*s(6),(true->[])),arc(s(59)*s(3),0,s(67)*s(4),(true->[])),arc(s(59)*s(3),1,s(69)*s(1),(true->[])),arc(s(59)*s(3),2,s(66)*s(3),(true->[])),arc(s(60)*s(4),0,s(68)*s(2),(true->[])),arc(s(60)*s(4),1,s(69)*s(1),(true->[])),arc(s(60)*s(4),2,s(50)*s(6),(true->[])),arc(s(62)*s(1),0,s(68)*s(2),(true->[])),arc(s(62)*s(1),1,s(69)*s(1),(true->[])),arc(s(62)*s(1),2,s(66)*s(3),(true->[])),arc(s(43)*s(6),0,s(49)*s(6),(true->[])),arc(s(43)*s(6),1,s(48)*s(6),(true->[])),arc(s(43)*s(6),2,s(45)*s(6),(true->[])),arc(s(61)*s(2),0,s(68)*s(2),(true->[])),arc(s(61)*s(2),1,s(69)*s(1),(true->[])),arc(s(61)*s(2),2,s(65)*s(5),(true->[])),arc(s(38)*s(6),0,s(46)*s(6),(true->[])),arc(s(38)*s(6),1,s(48)*s(6),(true->[])),arc(s(38)*s(6),2,s(45)*s(6),(true->[])),arc(s(41)*s(6),0,s(47)*s(6),(true->[])),arc(s(41)*s(6),1,s(48)*s(6),(true->[])),arc(s(41)*s(6),2,s(45)*s(6),(true->[])),arc(s(42)*s(6),0,s(47)*s(6),(true->[])),arc(s(42)*s(6),1,s(48)*s(6),(true->[])),arc(s(42)*s(6),2,s(50)*s(6),(true->[])),arc(s(58)*s(5),0,s(49)*s(6),(true->[])),arc(s(58)*s(5),1,s(69)*s(1),(true->[])),arc(s(58)*s(5),2,s(66)*s(3),(true->[])),arc(s(39)*s(6),0,s(47)*s(6),(true->[])),arc(s(39)*s(6),1,s(48)*s(6),(true->[])),arc(s(39)*s(6),2,s(29)*s(6),(true->[])),arc(s(40)*s(6),0,s(47)*s(6),(true->[])),arc(s(40)*s(6),1,s(48)*s(6),(true->[])),arc(s(40)*s(6),2,s(44)*s(6),(true->[])),arc(s(37)*s(6),0,s(28)*s(6),(true->[])),arc(s(37)*s(6),1,s(48)*s(6),(true->[])),arc(s(37)*s(6),2,s(45)*s(6),(true->[])),arc(s(66)*s(3),0,s(74)*s(4),(true->[])),arc(s(66)*s(3),1,s(76)*s(1),(true->[])),arc(s(66)*s(3),2,s(73)*s(3),(true->[])),arc(s(67)*s(4),0,s(75)*s(2),(true->[])),arc(s(67)*s(4),1,s(76)*s(1),(true->[])),arc(s(67)*s(4),2,s(57)*s(6),(true->[])),arc(s(69)*s(1),0,s(75)*s(2),(true->[])),arc(s(69)*s(1),1,s(76)*s(1),(true->[])),arc(s(69)*s(1),2,s(73)*s(3),(true->[])),arc(s(50)*s(6),0,s(56)*s(6),(true->[])),arc(s(50)*s(6),1,s(55)*s(6),(true->[])),arc(s(50)*s(6),2,s(52)*s(6),(true->[])),arc(s(68)*s(2),0,s(75)*s(2),(true->[])),arc(s(68)*s(2),1,s(76)*s(1),(true->[])),arc(s(68)*s(2),2,s(72)*s(5),(true->[])),arc(s(45)*s(6),0,s(53)*s(6),(true->[])),arc(s(45)*s(6),1,s(55)*s(6),(true->[])),arc(s(45)*s(6),2,s(52)*s(6),(true->[])),arc(s(48)*s(6),0,s(54)*s(6),(true->[])),arc(s(48)*s(6),1,s(55)*s(6),(true->[])),arc(s(48)*s(6),2,s(52)*s(6),(true->[])),arc(s(49)*s(6),0,s(54)*s(6),(true->[])),arc(s(49)*s(6),1,s(55)*s(6),(true->[])),arc(s(49)*s(6),2,s(57)*s(6),(true->[])),arc(s(65)*s(5),0,s(56)*s(6),(true->[])),arc(s(65)*s(5),1,s(76)*s(1),(true->[])),arc(s(65)*s(5),2,s(73)*s(3),(true->[])),arc(s(46)*s(6),0,s(54)*s(6),(true->[])),arc(s(46)*s(6),1,s(55)*s(6),(true->[])),arc(s(46)*s(6),2,s(36)*s(6),(true->[])),arc(s(47)*s(6),0,s(54)*s(6),(true->[])),arc(s(47)*s(6),1,s(55)*s(6),(true->[])),arc(s(47)*s(6),2,s(51)*s(6),(true->[])),arc(s(44)*s(6),0,s(35)*s(6),(true->[])),arc(s(44)*s(6),1,s(55)*s(6),(true->[])),arc(s(44)*s(6),2,s(52)*s(6),(true->[])),arc(s(73)*s(3),0,s(81)*s(4),(true->[])),arc(s(73)*s(3),1,s(83)*s(1),(true->[])),arc(s(73)*s(3),2,s(80)*s(3),(true->[])),arc(s(74)*s(4),0,s(82)*s(2),(true->[])),arc(s(74)*s(4),1,s(83)*s(1),(true->[])),arc(s(74)*s(4),2,s(64)*s(6),(true->[])),arc(s(76)*s(1),0,s(82)*s(2),(true->[])),arc(s(76)*s(1),1,s(83)*s(1),(true->[])),arc(s(76)*s(1),2,s(80)*s(3),(true->[])),arc(s(57)*s(6),0,s(63)*s(6),(true->[])),arc(s(57)*s(6),1,s(62)*s(6),(true->[])),arc(s(57)*s(6),2,s(59)*s(6),(true->[])),arc(s(75)*s(2),0,s(82)*s(2),(true->[])),arc(s(75)*s(2),1,s(83)*s(1),(true->[])),arc(s(75)*s(2),2,s(79)*s(5),(true->[])),arc(s(52)*s(6),0,s(60)*s(6),(true->[])),arc(s(52)*s(6),1,s(62)*s(6),(true->[])),arc(s(52)*s(6),2,s(59)*s(6),(true->[])),arc(s(55)*s(6),0,s(61)*s(6),(true->[])),arc(s(55)*s(6),1,s(62)*s(6),(true->[])),arc(s(55)*s(6),2,s(59)*s(6),(true->[])),arc(s(56)*s(6),0,s(61)*s(6),(true->[])),arc(s(56)*s(6),1,s(62)*s(6),(true->[])),arc(s(56)*s(6),2,s(64)*s(6),(true->[])),arc(s(72)*s(5),0,s(63)*s(6),(true->[])),arc(s(72)*s(5),1,s(83)*s(1),(true->[])),arc(s(72)*s(5),2,s(80)*s(3),(true->[])),arc(s(53)*s(6),0,s(61)*s(6),(true->[])),arc(s(53)*s(6),1,s(62)*s(6),(true->[])),arc(s(53)*s(6),2,s(43)*s(6),(true->[])),arc(s(54)*s(6),0,s(61)*s(6),(true->[])),arc(s(54)*s(6),1,s(62)*s(6),(true->[])),arc(s(54)*s(6),2,s(58)*s(6),(true->[])),arc(s(51)*s(6),0,s(42)*s(6),(true->[])),arc(s(51)*s(6),1,s(62)*s(6),(true->[])),arc(s(51)*s(6),2,s(59)*s(6),(true->[])),arc(s(80)*s(3),0,s(88)*s(4),(true->[])),arc(s(80)*s(3),1,s(90)*s(1),(true->[])),arc(s(80)*s(3),2,s(87)*s(3),(true->[])),arc(s(81)*s(4),0,s(89)*s(2),(true->[])),arc(s(81)*s(4),1,s(90)*s(1),(true->[])),arc(s(81)*s(4),2,s(71)*s(6),(true->[])),arc(s(83)*s(1),0,s(89)*s(2),(true->[])),arc(s(83)*s(1),1,s(90)*s(1),(true->[])),arc(s(83)*s(1),2,s(87)*s(3),(true->[])),arc(s(64)*s(6),0,s(70)*s(6),(true->[])),arc(s(64)*s(6),1,s(69)*s(6),(true->[])),arc(s(64)*s(6),2,s(66)*s(6),(true->[])),arc(s(82)*s(2),0,s(89)*s(2),(true->[])),arc(s(82)*s(2),1,s(90)*s(1),(true->[])),arc(s(82)*s(2),2,s(86)*s(5),(true->[])),arc(s(59)*s(6),0,s(67)*s(6),(true->[])),arc(s(59)*s(6),1,s(69)*s(6),(true->[])),arc(s(59)*s(6),2,s(66)*s(6),(true->[])),arc(s(62)*s(6),0,s(68)*s(6),(true->[])),arc(s(62)*s(6),1,s(69)*s(6),(true->[])),arc(s(62)*s(6),2,s(66)*s(6),(true->[])),arc(s(63)*s(6),0,s(68)*s(6),(true->[])),arc(s(63)*s(6),1,s(69)*s(6),(true->[])),arc(s(63)*s(6),2,s(71)*s(6),(true->[])),arc(s(79)*s(5),0,s(70)*s(6),(true->[])),arc(s(79)*s(5),1,s(90)*s(1),(true->[])),arc(s(79)*s(5),2,s(87)*s(3),(true->[])),arc(s(60)*s(6),0,s(68)*s(6),(true->[])),arc(s(60)*s(6),1,s(69)*s(6),(true->[])),arc(s(60)*s(6),2,s(50)*s(6),(true->[])),arc(s(61)*s(6),0,s(68)*s(6),(true->[])),arc(s(61)*s(6),1,s(69)*s(6),(true->[])),arc(s(61)*s(6),2,s(65)*s(6),(true->[])),arc(s(58)*s(6),0,s(49)*s(6),(true->[])),arc(s(58)*s(6),1,s(69)*s(6),(true->[])),arc(s(58)*s(6),2,s(66)*s(6),(true->[])),arc(s(87)*s(3),0,s(95)*s(4),(true->[])),arc(s(87)*s(3),1,s(97)*s(1),(true->[])),arc(s(87)*s(3),2,s(94)*s(3),(true->[])),arc(s(88)*s(4),0,s(96)*s(2),(true->[])),arc(s(88)*s(4),1,s(97)*s(1),(true->[])),arc(s(88)*s(4),2,s(78)*s(6),(true->[])),arc(s(90)*s(1),0,s(96)*s(2),(true->[])),arc(s(90)*s(1),1,s(97)*s(1),(true->[])),arc(s(90)*s(1),2,s(94)*s(3),(true->[])),arc(s(71)*s(6),0,s(77)*s(6),(true->[])),arc(s(71)*s(6),1,s(76)*s(6),(true->[])),arc(s(71)*s(6),2,s(73)*s(6),(true->[])),arc(s(89)*s(2),0,s(96)*s(2),(true->[])),arc(s(89)*s(2),1,s(97)*s(1),(true->[])),arc(s(89)*s(2),2,s(93)*s(5),(true->[])),arc(s(66)*s(6),0,s(74)*s(6),(true->[])),arc(s(66)*s(6),1,s(76)*s(6),(true->[])),arc(s(66)*s(6),2,s(73)*s(6),(true->[])),arc(s(69)*s(6),0,s(75)*s(6),(true->[])),arc(s(69)*s(6),1,s(76)*s(6),(true->[])),arc(s(69)*s(6),2,s(73)*s(6),(true->[])),arc(s(70)*s(6),0,s(75)*s(6),(true->[])),arc(s(70)*s(6),1,s(76)*s(6),(true->[])),arc(s(70)*s(6),2,s(78)*s(6),(true->[])),arc(s(86)*s(5),0,s(77)*s(6),(true->[])),arc(s(86)*s(5),1,s(97)*s(1),(true->[])),arc(s(86)*s(5),2,s(94)*s(3),(true->[])),arc(s(67)*s(6),0,s(75)*s(6),(true->[])),arc(s(67)*s(6),1,s(76)*s(6),(true->[])),arc(s(67)*s(6),2,s(57)*s(6),(true->[])),arc(s(68)*s(6),0,s(75)*s(6),(true->[])),arc(s(68)*s(6),1,s(76)*s(6),(true->[])),arc(s(68)*s(6),2,s(72)*s(6),(true->[])),arc(s(65)*s(6),0,s(56)*s(6),(true->[])),arc(s(65)*s(6),1,s(76)*s(6),(true->[])),arc(s(65)*s(6),2,s(73)*s(6),(true->[])),arc(s(94)*s(3),0,s(102)*s(4),(true->[])),arc(s(94)*s(3),1,s(104)*s(1),(true->[])),arc(s(94)*s(3),2,s(101)*s(3),(true->[])),arc(s(95)*s(4),0,s(103)*s(2),(true->[])),arc(s(95)*s(4),1,s(104)*s(1),(true->[])),arc(s(95)*s(4),2,s(85)*s(6),(true->[])),arc(s(97)*s(1),0,s(103)*s(2),(true->[])),arc(s(97)*s(1),1,s(104)*s(1),(true->[])),arc(s(97)*s(1),2,s(101)*s(3),(true->[])),arc(s(78)*s(6),0,s(84)*s(6),(true->[])),arc(s(78)*s(6),1,s(83)*s(6),(true->[])),arc(s(78)*s(6),2,s(80)*s(6),(true->[])),arc(s(96)*s(2),0,s(103)*s(2),(true->[])),arc(s(96)*s(2),1,s(104)*s(1),(true->[])),arc(s(96)*s(2),2,s(100)*s(5),(true->[])),arc(s(73)*s(6),0,s(81)*s(6),(true->[])),arc(s(73)*s(6),1,s(83)*s(6),(true->[])),arc(s(73)*s(6),2,s(80)*s(6),(true->[])),arc(s(76)*s(6),0,s(82)*s(6),(true->[])),arc(s(76)*s(6),1,s(83)*s(6),(true->[])),arc(s(76)*s(6),2,s(80)*s(6),(true->[])),arc(s(77)*s(6),0,s(82)*s(6),(true->[])),arc(s(77)*s(6),1,s(83)*s(6),(true->[])),arc(s(77)*s(6),2,s(85)*s(6),(true->[])),arc(s(93)*s(5),0,s(84)*s(6),(true->[])),arc(s(93)*s(5),1,s(104)*s(1),(true->[])),arc(s(93)*s(5),2,s(101)*s(3),(true->[])),arc(s(74)*s(6),0,s(82)*s(6),(true->[])),arc(s(74)*s(6),1,s(83)*s(6),(true->[])),arc(s(74)*s(6),2,s(64)*s(6),(true->[])),arc(s(75)*s(6),0,s(82)*s(6),(true->[])),arc(s(75)*s(6),1,s(83)*s(6),(true->[])),arc(s(75)*s(6),2,s(79)*s(6),(true->[])),arc(s(72)*s(6),0,s(63)*s(6),(true->[])),arc(s(72)*s(6),1,s(83)*s(6),(true->[])),arc(s(72)*s(6),2,s(80)*s(6),(true->[])),arc(s(101)*s(3),0,s(109)*s(4),(true->[])),arc(s(101)*s(3),1,s(111)*s(1),(true->[])),arc(s(101)*s(3),2,s(108)*s(3),(true->[])),arc(s(102)*s(4),0,s(110)*s(2),(true->[])),arc(s(102)*s(4),1,s(111)*s(1),(true->[])),arc(s(102)*s(4),2,s(92)*s(6),(true->[])),arc(s(104)*s(1),0,s(110)*s(2),(true->[])),arc(s(104)*s(1),1,s(111)*s(1),(true->[])),arc(s(104)*s(1),2,s(108)*s(3),(true->[])),arc(s(85)*s(6),0,s(91)*s(6),(true->[])),arc(s(85)*s(6),1,s(90)*s(6),(true->[])),arc(s(85)*s(6),2,s(87)*s(6),(true->[])),arc(s(103)*s(2),0,s(110)*s(2),(true->[])),arc(s(103)*s(2),1,s(111)*s(1),(true->[])),arc(s(103)*s(2),2,s(107)*s(5),(true->[])),arc(s(80)*s(6),0,s(88)*s(6),(true->[])),arc(s(80)*s(6),1,s(90)*s(6),(true->[])),arc(s(80)*s(6),2,s(87)*s(6),(true->[])),arc(s(83)*s(6),0,s(89)*s(6),(true->[])),arc(s(83)*s(6),1,s(90)*s(6),(true->[])),arc(s(83)*s(6),2,s(87)*s(6),(true->[])),arc(s(84)*s(6),0,s(89)*s(6),(true->[])),arc(s(84)*s(6),1,s(90)*s(6),(true->[])),arc(s(84)*s(6),2,s(92)*s(6),(true->[])),arc(s(100)*s(5),0,s(91)*s(6),(true->[])),arc(s(100)*s(5),1,s(111)*s(1),(true->[])),arc(s(100)*s(5),2,s(108)*s(3),(true->[])),arc(s(81)*s(6),0,s(89)*s(6),(true->[])),arc(s(81)*s(6),1,s(90)*s(6),(true->[])),arc(s(81)*s(6),2,s(71)*s(6),(true->[])),arc(s(82)*s(6),0,s(89)*s(6),(true->[])),arc(s(82)*s(6),1,s(90)*s(6),(true->[])),arc(s(82)*s(6),2,s(86)*s(6),(true->[])),arc(s(79)*s(6),0,s(70)*s(6),(true->[])),arc(s(79)*s(6),1,s(90)*s(6),(true->[])),arc(s(79)*s(6),2,s(87)*s(6),(true->[])),arc(s(108)*s(3),0,s(115)*s(4),(true->[])),arc(s(108)*s(3),1,s(118)*s(1),(true->[])),arc(s(108)*s(3),2,s(116)*s(3),(true->[])),arc(s(109)*s(4),0,s(117)*s(2),(true->[])),arc(s(109)*s(4),1,s(118)*s(1),(true->[])),arc(s(109)*s(4),2,s(99)*s(6),(true->[])),arc(s(111)*s(1),0,s(117)*s(2),(true->[])),arc(s(111)*s(1),1,s(118)*s(1),(true->[])),arc(s(111)*s(1),2,s(116)*s(3),(true->[])),arc(s(92)*s(6),0,s(98)*s(6),(true->[])),arc(s(92)*s(6),1,s(97)*s(6),(true->[])),arc(s(92)*s(6),2,s(94)*s(6),(true->[])),arc(s(110)*s(2),0,s(117)*s(2),(true->[])),arc(s(110)*s(2),1,s(118)*s(1),(true->[])),arc(s(110)*s(2),2,s(114)*s(5),(true->[])),arc(s(87)*s(6),0,s(95)*s(6),(true->[])),arc(s(87)*s(6),1,s(97)*s(6),(true->[])),arc(s(87)*s(6),2,s(94)*s(6),(true->[])),arc(s(90)*s(6),0,s(96)*s(6),(true->[])),arc(s(90)*s(6),1,s(97)*s(6),(true->[])),arc(s(90)*s(6),2,s(94)*s(6),(true->[])),arc(s(91)*s(6),0,s(96)*s(6),(true->[])),arc(s(91)*s(6),1,s(97)*s(6),(true->[])),arc(s(91)*s(6),2,s(99)*s(6),(true->[])),arc(s(107)*s(5),0,s(98)*s(6),(true->[])),arc(s(107)*s(5),1,s(118)*s(1),(true->[])),arc(s(107)*s(5),2,s(116)*s(3),(true->[])),arc(s(88)*s(6),0,s(96)*s(6),(true->[])),arc(s(88)*s(6),1,s(97)*s(6),(true->[])),arc(s(88)*s(6),2,s(78)*s(6),(true->[])),arc(s(89)*s(6),0,s(96)*s(6),(true->[])),arc(s(89)*s(6),1,s(97)*s(6),(true->[])),arc(s(89)*s(6),2,s(93)*s(6),(true->[])),arc(s(86)*s(6),0,s(77)*s(6),(true->[])),arc(s(86)*s(6),1,s(97)*s(6),(true->[])),arc(s(86)*s(6),2,s(94)*s(6),(true->[])),arc(s(115)*s(4),0,s(126)*s(2),(true->[])),arc(s(115)*s(4),1,s(127)*s(1),(true->[])),arc(s(115)*s(4),2,s(106)*s(6),(true->[])),arc(s(116)*s(3),0,s(123)*s(4),(true->[])),arc(s(116)*s(3),1,s(127)*s(1),(true->[])),arc(s(116)*s(3),2,s(125)*s(3),(true->[])),arc(s(118)*s(1),0,s(126)*s(2),(true->[])),arc(s(118)*s(1),1,s(127)*s(1),(true->[])),arc(s(118)*s(1),2,s(125)*s(3),(true->[])),arc(s(99)*s(6),0,s(105)*s(6),(true->[])),arc(s(99)*s(6),1,s(104)*s(6),(true->[])),arc(s(99)*s(6),2,s(101)*s(6),(true->[])),arc(s(117)*s(2),0,s(126)*s(2),(true->[])),arc(s(117)*s(2),1,s(127)*s(1),(true->[])),arc(s(117)*s(2),2,s(121)*s(5),(true->[])),arc(s(94)*s(6),0,s(102)*s(6),(true->[])),arc(s(94)*s(6),1,s(104)*s(6),(true->[])),arc(s(94)*s(6),2,s(101)*s(6),(true->[])),arc(s(97)*s(6),0,s(103)*s(6),(true->[])),arc(s(97)*s(6),1,s(104)*s(6),(true->[])),arc(s(97)*s(6),2,s(101)*s(6),(true->[])),arc(s(98)*s(6),0,s(103)*s(6),(true->[])),arc(s(98)*s(6),1,s(104)*s(6),(true->[])),arc(s(98)*s(6),2,s(106)*s(6),(true->[])),arc(s(114)*s(5),0,s(105)*s(6),(true->[])),arc(s(114)*s(5),1,s(127)*s(1),(true->[])),arc(s(114)*s(5),2,s(125)*s(3),(true->[])),arc(s(95)*s(6),0,s(103)*s(6),(true->[])),arc(s(95)*s(6),1,s(104)*s(6),(true->[])),arc(s(95)*s(6),2,s(85)*s(6),(true->[])),arc(s(96)*s(6),0,s(103)*s(6),(true->[])),arc(s(96)*s(6),1,s(104)*s(6),(true->[])),arc(s(96)*s(6),2,s(100)*s(6),(true->[])),arc(s(93)*s(6),0,s(84)*s(6),(true->[])),arc(s(93)*s(6),1,s(104)*s(6),(true->[])),arc(s(93)*s(6),2,s(101)*s(6),(true->[])),arc(s(106)*s(6),0,s(112)*s(6),(true->[])),arc(s(106)*s(6),1,s(111)*s(6),(true->[])),arc(s(106)*s(6),2,s(108)*s(6),(true->[])),arc(s(126)*s(2),0,s(127)*s(2),(true->[])),arc(s(126)*s(2),1,s(127)*s(1),(true->[])),arc(s(126)*s(2),2,s(122)*s(5),(true->[])),arc(s(127)*s(1),0,s(127)*s(2),(true->[])),arc(s(127)*s(1),1,s(127)*s(1),(true->[])),arc(s(127)*s(1),2,s(127)*s(3),(true->[])),arc(s(123)*s(4),0,s(127)*s(2),(true->[])),arc(s(123)*s(4),1,s(127)*s(1),(true->[])),arc(s(123)*s(4),2,s(113)*s(6),(true->[])),arc(s(125)*s(3),0,s(124)*s(4),(true->[])),arc(s(125)*s(3),1,s(127)*s(1),(true->[])),arc(s(125)*s(3),2,s(127)*s(3),(true->[])),arc(s(101)*s(6),0,s(109)*s(6),(true->[])),arc(s(101)*s(6),1,s(111)*s(6),(true->[])),arc(s(101)*s(6),2,s(108)*s(6),(true->[])),arc(s(104)*s(6),0,s(110)*s(6),(true->[])),arc(s(104)*s(6),1,s(111)*s(6),(true->[])),arc(s(104)*s(6),2,s(108)*s(6),(true->[])),arc(s(105)*s(6),0,s(110)*s(6),(true->[])),arc(s(105)*s(6),1,s(111)*s(6),(true->[])),arc(s(105)*s(6),2,s(113)*s(6),(true->[])),arc(s(121)*s(5),0,s(112)*s(6),(true->[])),arc(s(121)*s(5),1,s(127)*s(1),(true->[])),arc(s(121)*s(5),2,s(127)*s(3),(true->[])),arc(s(102)*s(6),0,s(110)*s(6),(true->[])),arc(s(102)*s(6),1,s(111)*s(6),(true->[])),arc(s(102)*s(6),2,s(92)*s(6),(true->[])),arc(s(103)*s(6),0,s(110)*s(6),(true->[])),arc(s(103)*s(6),1,s(111)*s(6),(true->[])),arc(s(103)*s(6),2,s(107)*s(6),(true->[])),arc(s(100)*s(6),0,s(91)*s(6),(true->[])),arc(s(100)*s(6),1,s(111)*s(6),(true->[])),arc(s(100)*s(6),2,s(108)*s(6),(true->[])),arc(s(108)*s(6),0,s(115)*s(6),(true->[])),arc(s(108)*s(6),1,s(118)*s(6),(true->[])),arc(s(108)*s(6),2,s(116)*s(6),(true->[])),arc(s(111)*s(6),0,s(117)*s(6),(true->[])),arc(s(111)*s(6),1,s(118)*s(6),(true->[])),arc(s(111)*s(6),2,s(116)*s(6),(true->[])),arc(s(112)*s(6),0,s(117)*s(6),(true->[])),arc(s(112)*s(6),1,s(118)*s(6),(true->[])),arc(s(112)*s(6),2,s(120)*s(6),(true->[])),arc(s(122)*s(5),0,s(119)*s(6),(true->[])),arc(s(122)*s(5),1,s(127)*s(1),(true->[])),arc(s(122)*s(5),2,s(127)*s(3),(true->[])),arc(s(127)*s(2),0,s(127)*s(2),(true->[])),arc(s(127)*s(2),1,s(127)*s(1),(true->[])),arc(s(127)*s(2),2,s(127)*s(5),(true->[])),arc(s(127)*s(3),0,s(127)*s(4),(true->[])),arc(s(127)*s(3),1,s(127)*s(1),(true->[])),arc(s(127)*s(3),2,s(127)*s(3),(true->[])),arc(s(113)*s(6),0,s(119)*s(6),(true->[])),arc(s(113)*s(6),1,s(118)*s(6),(true->[])),arc(s(113)*s(6),2,s(116)*s(6),(true->[])),arc(s(124)*s(4),0,s(127)*s(2),(true->[])),arc(s(124)*s(4),1,s(127)*s(1),(true->[])),arc(s(124)*s(4),2,s(120)*s(6),(true->[])),arc(s(109)*s(6),0,s(117)*s(6),(true->[])),arc(s(109)*s(6),1,s(118)*s(6),(true->[])),arc(s(109)*s(6),2,s(99)*s(6),(true->[])),arc(s(110)*s(6),0,s(117)*s(6),(true->[])),arc(s(110)*s(6),1,s(118)*s(6),(true->[])),arc(s(110)*s(6),2,s(114)*s(6),(true->[])),arc(s(107)*s(6),0,s(98)*s(6),(true->[])),arc(s(107)*s(6),1,s(118)*s(6),(true->[])),arc(s(107)*s(6),2,s(116)*s(6),(true->[])),arc(s(115)*s(6),0,s(126)*s(6),(true->[])),arc(s(115)*s(6),1,s(127)*s(6),(true->[])),arc(s(115)*s(6),2,s(106)*s(6),(true->[])),arc(s(116)*s(6),0,s(123)*s(6),(true->[])),arc(s(116)*s(6),1,s(127)*s(6),(true->[])),arc(s(116)*s(6),2,s(125)*s(6),(true->[])),arc(s(118)*s(6),0,s(126)*s(6),(true->[])),arc(s(118)*s(6),1,s(127)*s(6),(true->[])),arc(s(118)*s(6),2,s(125)*s(6),(true->[])),arc(s(117)*s(6),0,s(126)*s(6),(true->[])),arc(s(117)*s(6),1,s(127)*s(6),(true->[])),arc(s(117)*s(6),2,s(121)*s(6),(true->[])),arc(s(120)*s(6),0,s(127)*s(6),(true->[])),arc(s(120)*s(6),1,s(127)*s(6),(true->[])),arc(s(120)*s(6),2,s(125)*s(6),(true->[])),arc(s(119)*s(6),0,s(126)*s(6),(true->[])),arc(s(119)*s(6),1,s(127)*s(6),(true->[])),arc(s(119)*s(6),2,s(127)*s(6),(true->[])),arc(s(127)*s(5),0,s(127)*s(6),(true->[])),arc(s(127)*s(5),1,s(127)*s(1),(true->[])),arc(s(127)*s(5),2,s(127)*s(3),(true->[])),arc(s(127)*s(4),0,s(127)*s(2),(true->[])),arc(s(127)*s(4),1,s(127)*s(1),(true->[])),arc(s(127)*s(4),2,s(127)*s(6),(true->[])),arc(s(114)*s(6),0,s(105)*s(6),(true->[])),arc(s(114)*s(6),1,s(127)*s(6),(true->[])),arc(s(114)*s(6),2,s(125)*s(6),(true->[])),arc(s(126)*s(6),0,s(127)*s(6),(true->[])),arc(s(126)*s(6),1,s(127)*s(6),(true->[])),arc(s(126)*s(6),2,s(122)*s(6),(true->[])),arc(s(127)*s(6),0,s(127)*s(6),(true->[])),arc(s(127)*s(6),1,s(127)*s(6),(true->[])),arc(s(127)*s(6),2,s(127)*s(6),(true->[])),arc(s(123)*s(6),0,s(127)*s(6),(true->[])),arc(s(123)*s(6),1,s(127)*s(6),(true->[])),arc(s(123)*s(6),2,s(113)*s(6),(true->[])),arc(s(125)*s(6),0,s(124)*s(6),(true->[])),arc(s(125)*s(6),1,s(127)*s(6),(true->[])),arc(s(125)*s(6),2,s(127)*s(6),(true->[])),arc(s(121)*s(6),0,s(112)*s(6),(true->[])),arc(s(121)*s(6),1,s(127)*s(6),(true->[])),arc(s(121)*s(6),2,s(127)*s(6),(true->[])),arc(s(122)*s(6),0,s(119)*s(6),(true->[])),arc(s(122)*s(6),1,s(127)*s(6),(true->[])),arc(s(122)*s(6),2,s(127)*s(6),(true->[])),arc(s(124)*s(6),0,s(127)*s(6),(true->[])),arc(s(124)*s(6),1,s(127)*s(6),(true->[])),arc(s(124)*s(6),2,s(120)*s(6),(true->[]))],[],[],[])).
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ctr_specialisation(nb_zigzag, nb_zigzag_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(121)*s(20)),sink(s(122)*s(20)),sink(s(123)*s(20)),sink(s(124)*s(20)),sink(s(125)*s(20)),sink(s(126)*s(20)),sink(s(127)*s(20))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(11)*s(4),(true->[])),arc(s(4)*s(3),1,s(13)*s(1),(true->[])),arc(s(4)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(9)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(4),(true->[])),arc(s(10)*s(3),1,s(20)*s(1),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(11)*s(4),0,s(19)*s(2),(true->[])),arc(s(11)*s(4),1,s(20)*s(1),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(17)*s(3),(true->[])),arc(s(9)*s(5),0,s(2)*s(7),(true->[])),arc(s(9)*s(5),1,s(20)*s(1),(true->[])),arc(s(9)*s(5),2,s(17)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(16)*s(5),(true->[])),arc(s(17)*s(3),0,s(25)*s(4),(true->[])),arc(s(17)*s(3),1,s(27)*s(1),(true->[])),arc(s(17)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(4),0,s(26)*s(2),(true->[])),arc(s(18)*s(4),1,s(27)*s(1),(true->[])),arc(s(18)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(24)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(4)*s(10),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(23)*s(5),(true->[])),arc(s(2)*s(7),0,s(5)*s(9),(true->[])),arc(s(2)*s(7),1,s(6)*s(8),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(16)*s(5),0,s(7)*s(7),(true->[])),arc(s(16)*s(5),1,s(27)*s(1),(true->[])),arc(s(16)*s(5),2,s(24)*s(3),(true->[])),arc(s(24)*s(3),0,s(32)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(1),(true->[])),arc(s(24)*s(3),2,s(31)*s(3),(true->[])),arc(s(25)*s(4),0,s(33)*s(2),(true->[])),arc(s(25)*s(4),1,s(34)*s(1),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(31)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(10)*s(10),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(30)*s(5),(true->[])),arc(s(4)*s(10),0,s(11)*s(11),(true->[])),arc(s(4)*s(10),1,s(13)*s(8),(true->[])),arc(s(4)*s(10),2,s(10)*s(10),(true->[])),arc(s(6)*s(8),0,s(12)*s(9),(true->[])),arc(s(6)*s(8),1,s(13)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(10),(true->[])),arc(s(7)*s(7),0,s(12)*s(9),(true->[])),arc(s(7)*s(7),1,s(13)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(6),(true->[])),arc(s(23)*s(5),0,s(14)*s(7),(true->[])),arc(s(23)*s(5),1,s(34)*s(1),(true->[])),arc(s(23)*s(5),2,s(31)*s(3),(true->[])),arc(s(5)*s(9),0,s(12)*s(9),(true->[])),arc(s(5)*s(9),1,s(13)*s(8),(true->[])),arc(s(5)*s(9),2,s(9)*s(12),(true->[])),arc(s(31)*s(3),0,s(39)*s(4),(true->[])),arc(s(31)*s(3),1,s(41)*s(1),(true->[])),arc(s(31)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(4),0,s(40)*s(2),(true->[])),arc(s(32)*s(4),1,s(41)*s(1),(true->[])),arc(s(32)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(38)*s(3),(true->[])),arc(s(15)*s(6),0,s(21)*s(7),(true->[])),arc(s(15)*s(6),1,s(20)*s(8),(true->[])),arc(s(15)*s(6),2,s(17)*s(10),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(37)*s(5),(true->[])),arc(s(10)*s(10),0,s(18)*s(11),(true->[])),arc(s(10)*s(10),1,s(20)*s(8),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(8),0,s(19)*s(9),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(17)*s(10),(true->[])),arc(s(14)*s(7),0,s(19)*s(9),(true->[])),arc(s(14)*s(7),1,s(20)*s(8),(true->[])),arc(s(14)*s(7),2,s(22)*s(6),(true->[])),arc(s(30)*s(5),0,s(21)*s(7),(true->[])),arc(s(30)*s(5),1,s(41)*s(1),(true->[])),arc(s(30)*s(5),2,s(38)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(9),(true->[])),arc(s(11)*s(11),1,s(20)*s(8),(true->[])),arc(s(11)*s(11),2,s(3)*s(13),(true->[])),arc(s(12)*s(9),0,s(19)*s(9),(true->[])),arc(s(12)*s(9),1,s(20)*s(8),(true->[])),arc(s(12)*s(9),2,s(16)*s(12),(true->[])),arc(s(9)*s(12),0,s(2)*s(14),(true->[])),arc(s(9)*s(12),1,s(20)*s(8),(true->[])),arc(s(9)*s(12),2,s(17)*s(10),(true->[])),arc(s(38)*s(3),0,s(46)*s(4),(true->[])),arc(s(38)*s(3),1,s(48)*s(1),(true->[])),arc(s(38)*s(3),2,s(45)*s(3),(true->[])),arc(s(39)*s(4),0,s(47)*s(2),(true->[])),arc(s(39)*s(4),1,s(48)*s(1),(true->[])),arc(s(39)*s(4),2,s(29)*s(6),(true->[])),arc(s(41)*s(1),0,s(47)*s(2),(true->[])),arc(s(41)*s(1),1,s(48)*s(1),(true->[])),arc(s(41)*s(1),2,s(45)*s(3),(true->[])),arc(s(22)*s(6),0,s(28)*s(7),(true->[])),arc(s(22)*s(6),1,s(27)*s(8),(true->[])),arc(s(22)*s(6),2,s(24)*s(10),(true->[])),arc(s(40)*s(2),0,s(47)*s(2),(true->[])),arc(s(40)*s(2),1,s(48)*s(1),(true->[])),arc(s(40)*s(2),2,s(44)*s(5),(true->[])),arc(s(17)*s(10),0,s(25)*s(11),(true->[])),arc(s(17)*s(10),1,s(27)*s(8),(true->[])),arc(s(17)*s(10),2,s(24)*s(10),(true->[])),arc(s(20)*s(8),0,s(26)*s(9),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(24)*s(10),(true->[])),arc(s(21)*s(7),0,s(26)*s(9),(true->[])),arc(s(21)*s(7),1,s(27)*s(8),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(37)*s(5),0,s(28)*s(7),(true->[])),arc(s(37)*s(5),1,s(48)*s(1),(true->[])),arc(s(37)*s(5),2,s(45)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(9),(true->[])),arc(s(18)*s(11),1,s(27)*s(8),(true->[])),arc(s(18)*s(11),2,s(8)*s(13),(true->[])),arc(s(19)*s(9),0,s(26)*s(9),(true->[])),arc(s(19)*s(9),1,s(27)*s(8),(true->[])),arc(s(19)*s(9),2,s(23)*s(12),(true->[])),arc(s(3)*s(13),0,s(7)*s(14),(true->[])),arc(s(3)*s(13),1,s(6)*s(15),(true->[])),arc(s(3)*s(13),2,s(4)*s(17),(true->[])),arc(s(16)*s(12),0,s(7)*s(14),(true->[])),arc(s(16)*s(12),1,s(27)*s(8),(true->[])),arc(s(16)*s(12),2,s(24)*s(10),(true->[])),arc(s(2)*s(14),0,s(5)*s(16),(true->[])),arc(s(2)*s(14),1,s(6)*s(15),(true->[])),arc(s(2)*s(14),2,s(8)*s(13),(true->[])),arc(s(45)*s(3),0,s(53)*s(4),(true->[])),arc(s(45)*s(3),1,s(55)*s(1),(true->[])),arc(s(45)*s(3),2,s(52)*s(3),(true->[])),arc(s(46)*s(4),0,s(54)*s(2),(true->[])),arc(s(46)*s(4),1,s(55)*s(1),(true->[])),arc(s(46)*s(4),2,s(36)*s(6),(true->[])),arc(s(48)*s(1),0,s(54)*s(2),(true->[])),arc(s(48)*s(1),1,s(55)*s(1),(true->[])),arc(s(48)*s(1),2,s(52)*s(3),(true->[])),arc(s(29)*s(6),0,s(35)*s(7),(true->[])),arc(s(29)*s(6),1,s(34)*s(8),(true->[])),arc(s(29)*s(6),2,s(31)*s(10),(true->[])),arc(s(47)*s(2),0,s(54)*s(2),(true->[])),arc(s(47)*s(2),1,s(55)*s(1),(true->[])),arc(s(47)*s(2),2,s(51)*s(5),(true->[])),arc(s(24)*s(10),0,s(32)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(8),(true->[])),arc(s(24)*s(10),2,s(31)*s(10),(true->[])),arc(s(27)*s(8),0,s(33)*s(9),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(31)*s(10),(true->[])),arc(s(28)*s(7),0,s(33)*s(9),(true->[])),arc(s(28)*s(7),1,s(34)*s(8),(true->[])),arc(s(28)*s(7),2,s(36)*s(6),(true->[])),arc(s(44)*s(5),0,s(35)*s(7),(true->[])),arc(s(44)*s(5),1,s(55)*s(1),(true->[])),arc(s(44)*s(5),2,s(52)*s(3),(true->[])),arc(s(25)*s(11),0,s(33)*s(9),(true->[])),arc(s(25)*s(11),1,s(34)*s(8),(true->[])),arc(s(25)*s(11),2,s(15)*s(13),(true->[])),arc(s(26)*s(9),0,s(33)*s(9),(true->[])),arc(s(26)*s(9),1,s(34)*s(8),(true->[])),arc(s(26)*s(9),2,s(30)*s(12),(true->[])),arc(s(8)*s(13),0,s(14)*s(14),(true->[])),arc(s(8)*s(13),1,s(13)*s(15),(true->[])),arc(s(8)*s(13),2,s(10)*s(17),(true->[])),arc(s(23)*s(12),0,s(14)*s(14),(true->[])),arc(s(23)*s(12),1,s(34)*s(8),(true->[])),arc(s(23)*s(12),2,s(31)*s(10),(true->[])),arc(s(4)*s(17),0,s(11)*s(18),(true->[])),arc(s(4)*s(17),1,s(13)*s(15),(true->[])),arc(s(4)*s(17),2,s(10)*s(17),(true->[])),arc(s(6)*s(15),0,s(12)*s(16),(true->[])),arc(s(6)*s(15),1,s(13)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(17),(true->[])),arc(s(7)*s(14),0,s(12)*s(16),(true->[])),arc(s(7)*s(14),1,s(13)*s(15),(true->[])),arc(s(7)*s(14),2,s(15)*s(13),(true->[])),arc(s(5)*s(16),0,s(12)*s(16),(true->[])),arc(s(5)*s(16),1,s(13)*s(15),(true->[])),arc(s(5)*s(16),2,s(9)*s(19),(true->[])),arc(s(52)*s(3),0,s(60)*s(4),(true->[])),arc(s(52)*s(3),1,s(62)*s(1),(true->[])),arc(s(52)*s(3),2,s(59)*s(3),(true->[])),arc(s(53)*s(4),0,s(61)*s(2),(true->[])),arc(s(53)*s(4),1,s(62)*s(1),(true->[])),arc(s(53)*s(4),2,s(43)*s(6),(true->[])),arc(s(55)*s(1),0,s(61)*s(2),(true->[])),arc(s(55)*s(1),1,s(62)*s(1),(true->[])),arc(s(55)*s(1),2,s(59)*s(3),(true->[])),arc(s(36)*s(6),0,s(42)*s(7),(true->[])),arc(s(36)*s(6),1,s(41)*s(8),(true->[])),arc(s(36)*s(6),2,s(38)*s(10),(true->[])),arc(s(54)*s(2),0,s(61)*s(2),(true->[])),arc(s(54)*s(2),1,s(62)*s(1),(true->[])),arc(s(54)*s(2),2,s(58)*s(5),(true->[])),arc(s(31)*s(10),0,s(39)*s(11),(true->[])),arc(s(31)*s(10),1,s(41)*s(8),(true->[])),arc(s(31)*s(10),2,s(38)*s(10),(true->[])),arc(s(34)*s(8),0,s(40)*s(9),(true->[])),arc(s(34)*s(8),1,s(41)*s(8),(true->[])),arc(s(34)*s(8),2,s(38)*s(10),(true->[])),arc(s(35)*s(7),0,s(40)*s(9),(true->[])),arc(s(35)*s(7),1,s(41)*s(8),(true->[])),arc(s(35)*s(7),2,s(43)*s(6),(true->[])),arc(s(51)*s(5),0,s(42)*s(7),(true->[])),arc(s(51)*s(5),1,s(62)*s(1),(true->[])),arc(s(51)*s(5),2,s(59)*s(3),(true->[])),arc(s(32)*s(11),0,s(40)*s(9),(true->[])),arc(s(32)*s(11),1,s(41)*s(8),(true->[])),arc(s(32)*s(11),2,s(22)*s(13),(true->[])),arc(s(33)*s(9),0,s(40)*s(9),(true->[])),arc(s(33)*s(9),1,s(41)*s(8),(true->[])),arc(s(33)*s(9),2,s(37)*s(12),(true->[])),arc(s(15)*s(13),0,s(21)*s(14),(true->[])),arc(s(15)*s(13),1,s(20)*s(15),(true->[])),arc(s(15)*s(13),2,s(17)*s(17),(true->[])),arc(s(30)*s(12),0,s(21)*s(14),(true->[])),arc(s(30)*s(12),1,s(41)*s(8),(true->[])),arc(s(30)*s(12),2,s(38)*s(10),(true->[])),arc(s(10)*s(17),0,s(18)*s(18),(true->[])),arc(s(10)*s(17),1,s(20)*s(15),(true->[])),arc(s(10)*s(17),2,s(17)*s(17),(true->[])),arc(s(13)*s(15),0,s(19)*s(16),(true->[])),arc(s(13)*s(15),1,s(20)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(17),(true->[])),arc(s(14)*s(14),0,s(19)*s(16),(true->[])),arc(s(14)*s(14),1,s(20)*s(15),(true->[])),arc(s(14)*s(14),2,s(22)*s(13),(true->[])),arc(s(11)*s(18),0,s(19)*s(16),(true->[])),arc(s(11)*s(18),1,s(20)*s(15),(true->[])),arc(s(11)*s(18),2,s(3)*s(20),(true->[])),arc(s(12)*s(16),0,s(19)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(15),(true->[])),arc(s(12)*s(16),2,s(16)*s(19),(true->[])),arc(s(9)*s(19),0,s(2)*s(20),(true->[])),arc(s(9)*s(19),1,s(20)*s(15),(true->[])),arc(s(9)*s(19),2,s(17)*s(17),(true->[])),arc(s(59)*s(3),0,s(67)*s(4),(true->[])),arc(s(59)*s(3),1,s(69)*s(1),(true->[])),arc(s(59)*s(3),2,s(66)*s(3),(true->[])),arc(s(60)*s(4),0,s(68)*s(2),(true->[])),arc(s(60)*s(4),1,s(69)*s(1),(true->[])),arc(s(60)*s(4),2,s(50)*s(6),(true->[])),arc(s(62)*s(1),0,s(68)*s(2),(true->[])),arc(s(62)*s(1),1,s(69)*s(1),(true->[])),arc(s(62)*s(1),2,s(66)*s(3),(true->[])),arc(s(43)*s(6),0,s(49)*s(7),(true->[])),arc(s(43)*s(6),1,s(48)*s(8),(true->[])),arc(s(43)*s(6),2,s(45)*s(10),(true->[])),arc(s(61)*s(2),0,s(68)*s(2),(true->[])),arc(s(61)*s(2),1,s(69)*s(1),(true->[])),arc(s(61)*s(2),2,s(65)*s(5),(true->[])),arc(s(38)*s(10),0,s(46)*s(11),(true->[])),arc(s(38)*s(10),1,s(48)*s(8),(true->[])),arc(s(38)*s(10),2,s(45)*s(10),(true->[])),arc(s(41)*s(8),0,s(47)*s(9),(true->[])),arc(s(41)*s(8),1,s(48)*s(8),(true->[])),arc(s(41)*s(8),2,s(45)*s(10),(true->[])),arc(s(42)*s(7),0,s(47)*s(9),(true->[])),arc(s(42)*s(7),1,s(48)*s(8),(true->[])),arc(s(42)*s(7),2,s(50)*s(6),(true->[])),arc(s(58)*s(5),0,s(49)*s(7),(true->[])),arc(s(58)*s(5),1,s(69)*s(1),(true->[])),arc(s(58)*s(5),2,s(66)*s(3),(true->[])),arc(s(39)*s(11),0,s(47)*s(9),(true->[])),arc(s(39)*s(11),1,s(48)*s(8),(true->[])),arc(s(39)*s(11),2,s(29)*s(13),(true->[])),arc(s(40)*s(9),0,s(47)*s(9),(true->[])),arc(s(40)*s(9),1,s(48)*s(8),(true->[])),arc(s(40)*s(9),2,s(44)*s(12),(true->[])),arc(s(22)*s(13),0,s(28)*s(14),(true->[])),arc(s(22)*s(13),1,s(27)*s(15),(true->[])),arc(s(22)*s(13),2,s(24)*s(17),(true->[])),arc(s(37)*s(12),0,s(28)*s(14),(true->[])),arc(s(37)*s(12),1,s(48)*s(8),(true->[])),arc(s(37)*s(12),2,s(45)*s(10),(true->[])),arc(s(17)*s(17),0,s(25)*s(18),(true->[])),arc(s(17)*s(17),1,s(27)*s(15),(true->[])),arc(s(17)*s(17),2,s(24)*s(17),(true->[])),arc(s(20)*s(15),0,s(26)*s(16),(true->[])),arc(s(20)*s(15),1,s(27)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(17),(true->[])),arc(s(21)*s(14),0,s(26)*s(16),(true->[])),arc(s(21)*s(14),1,s(27)*s(15),(true->[])),arc(s(21)*s(14),2,s(29)*s(13),(true->[])),arc(s(18)*s(18),0,s(26)*s(16),(true->[])),arc(s(18)*s(18),1,s(27)*s(15),(true->[])),arc(s(18)*s(18),2,s(8)*s(20),(true->[])),arc(s(19)*s(16),0,s(26)*s(16),(true->[])),arc(s(19)*s(16),1,s(27)*s(15),(true->[])),arc(s(19)*s(16),2,s(23)*s(19),(true->[])),arc(s(3)*s(20),0,s(7)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(4)*s(20),(true->[])),arc(s(16)*s(19),0,s(7)*s(20),(true->[])),arc(s(16)*s(19),1,s(27)*s(15),(true->[])),arc(s(16)*s(19),2,s(24)*s(17),(true->[])),arc(s(2)*s(20),0,s(5)*s(20),(true->[])),arc(s(2)*s(20),1,s(6)*s(20),(true->[])),arc(s(2)*s(20),2,s(8)*s(20),(true->[])),arc(s(66)*s(3),0,s(74)*s(4),(true->[])),arc(s(66)*s(3),1,s(76)*s(1),(true->[])),arc(s(66)*s(3),2,s(73)*s(3),(true->[])),arc(s(67)*s(4),0,s(75)*s(2),(true->[])),arc(s(67)*s(4),1,s(76)*s(1),(true->[])),arc(s(67)*s(4),2,s(57)*s(6),(true->[])),arc(s(69)*s(1),0,s(75)*s(2),(true->[])),arc(s(69)*s(1),1,s(76)*s(1),(true->[])),arc(s(69)*s(1),2,s(73)*s(3),(true->[])),arc(s(50)*s(6),0,s(56)*s(7),(true->[])),arc(s(50)*s(6),1,s(55)*s(8),(true->[])),arc(s(50)*s(6),2,s(52)*s(10),(true->[])),arc(s(68)*s(2),0,s(75)*s(2),(true->[])),arc(s(68)*s(2),1,s(76)*s(1),(true->[])),arc(s(68)*s(2),2,s(72)*s(5),(true->[])),arc(s(45)*s(10),0,s(53)*s(11),(true->[])),arc(s(45)*s(10),1,s(55)*s(8),(true->[])),arc(s(45)*s(10),2,s(52)*s(10),(true->[])),arc(s(48)*s(8),0,s(54)*s(9),(true->[])),arc(s(48)*s(8),1,s(55)*s(8),(true->[])),arc(s(48)*s(8),2,s(52)*s(10),(true->[])),arc(s(49)*s(7),0,s(54)*s(9),(true->[])),arc(s(49)*s(7),1,s(55)*s(8),(true->[])),arc(s(49)*s(7),2,s(57)*s(6),(true->[])),arc(s(65)*s(5),0,s(56)*s(7),(true->[])),arc(s(65)*s(5),1,s(76)*s(1),(true->[])),arc(s(65)*s(5),2,s(73)*s(3),(true->[])),arc(s(46)*s(11),0,s(54)*s(9),(true->[])),arc(s(46)*s(11),1,s(55)*s(8),(true->[])),arc(s(46)*s(11),2,s(36)*s(13),(true->[])),arc(s(47)*s(9),0,s(54)*s(9),(true->[])),arc(s(47)*s(9),1,s(55)*s(8),(true->[])),arc(s(47)*s(9),2,s(51)*s(12),(true->[])),arc(s(29)*s(13),0,s(35)*s(14),(true->[])),arc(s(29)*s(13),1,s(34)*s(15),(true->[])),arc(s(29)*s(13),2,s(31)*s(17),(true->[])),arc(s(44)*s(12),0,s(35)*s(14),(true->[])),arc(s(44)*s(12),1,s(55)*s(8),(true->[])),arc(s(44)*s(12),2,s(52)*s(10),(true->[])),arc(s(24)*s(17),0,s(32)*s(18),(true->[])),arc(s(24)*s(17),1,s(34)*s(15),(true->[])),arc(s(24)*s(17),2,s(31)*s(17),(true->[])),arc(s(27)*s(15),0,s(33)*s(16),(true->[])),arc(s(27)*s(15),1,s(34)*s(15),(true->[])),arc(s(27)*s(15),2,s(31)*s(17),(true->[])),arc(s(28)*s(14),0,s(33)*s(16),(true->[])),arc(s(28)*s(14),1,s(34)*s(15),(true->[])),arc(s(28)*s(14),2,s(36)*s(13),(true->[])),arc(s(25)*s(18),0,s(33)*s(16),(true->[])),arc(s(25)*s(18),1,s(34)*s(15),(true->[])),arc(s(25)*s(18),2,s(15)*s(20),(true->[])),arc(s(26)*s(16),0,s(33)*s(16),(true->[])),arc(s(26)*s(16),1,s(34)*s(15),(true->[])),arc(s(26)*s(16),2,s(30)*s(19),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(13)*s(20),(true->[])),arc(s(8)*s(20),2,s(10)*s(20),(true->[])),arc(s(23)*s(19),0,s(14)*s(20),(true->[])),arc(s(23)*s(19),1,s(34)*s(15),(true->[])),arc(s(23)*s(19),2,s(31)*s(17),(true->[])),arc(s(4)*s(20),0,s(11)*s(20),(true->[])),arc(s(4)*s(20),1,s(13)*s(20),(true->[])),arc(s(4)*s(20),2,s(10)*s(20),(true->[])),arc(s(6)*s(20),0,s(12)*s(20),(true->[])),arc(s(6)*s(20),1,s(13)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(7)*s(20),0,s(12)*s(20),(true->[])),arc(s(7)*s(20),1,s(13)*s(20),(true->[])),arc(s(7)*s(20),2,s(15)*s(20),(true->[])),arc(s(5)*s(20),0,s(12)*s(20),(true->[])),arc(s(5)*s(20),1,s(13)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(73)*s(3),0,s(81)*s(4),(true->[])),arc(s(73)*s(3),1,s(83)*s(1),(true->[])),arc(s(73)*s(3),2,s(80)*s(3),(true->[])),arc(s(74)*s(4),0,s(82)*s(2),(true->[])),arc(s(74)*s(4),1,s(83)*s(1),(true->[])),arc(s(74)*s(4),2,s(64)*s(6),(true->[])),arc(s(76)*s(1),0,s(82)*s(2),(true->[])),arc(s(76)*s(1),1,s(83)*s(1),(true->[])),arc(s(76)*s(1),2,s(80)*s(3),(true->[])),arc(s(57)*s(6),0,s(63)*s(7),(true->[])),arc(s(57)*s(6),1,s(62)*s(8),(true->[])),arc(s(57)*s(6),2,s(59)*s(10),(true->[])),arc(s(75)*s(2),0,s(82)*s(2),(true->[])),arc(s(75)*s(2),1,s(83)*s(1),(true->[])),arc(s(75)*s(2),2,s(79)*s(5),(true->[])),arc(s(52)*s(10),0,s(60)*s(11),(true->[])),arc(s(52)*s(10),1,s(62)*s(8),(true->[])),arc(s(52)*s(10),2,s(59)*s(10),(true->[])),arc(s(55)*s(8),0,s(61)*s(9),(true->[])),arc(s(55)*s(8),1,s(62)*s(8),(true->[])),arc(s(55)*s(8),2,s(59)*s(10),(true->[])),arc(s(56)*s(7),0,s(61)*s(9),(true->[])),arc(s(56)*s(7),1,s(62)*s(8),(true->[])),arc(s(56)*s(7),2,s(64)*s(6),(true->[])),arc(s(72)*s(5),0,s(63)*s(7),(true->[])),arc(s(72)*s(5),1,s(83)*s(1),(true->[])),arc(s(72)*s(5),2,s(80)*s(3),(true->[])),arc(s(53)*s(11),0,s(61)*s(9),(true->[])),arc(s(53)*s(11),1,s(62)*s(8),(true->[])),arc(s(53)*s(11),2,s(43)*s(13),(true->[])),arc(s(54)*s(9),0,s(61)*s(9),(true->[])),arc(s(54)*s(9),1,s(62)*s(8),(true->[])),arc(s(54)*s(9),2,s(58)*s(12),(true->[])),arc(s(36)*s(13),0,s(42)*s(14),(true->[])),arc(s(36)*s(13),1,s(41)*s(15),(true->[])),arc(s(36)*s(13),2,s(38)*s(17),(true->[])),arc(s(51)*s(12),0,s(42)*s(14),(true->[])),arc(s(51)*s(12),1,s(62)*s(8),(true->[])),arc(s(51)*s(12),2,s(59)*s(10),(true->[])),arc(s(31)*s(17),0,s(39)*s(18),(true->[])),arc(s(31)*s(17),1,s(41)*s(15),(true->[])),arc(s(31)*s(17),2,s(38)*s(17),(true->[])),arc(s(34)*s(15),0,s(40)*s(16),(true->[])),arc(s(34)*s(15),1,s(41)*s(15),(true->[])),arc(s(34)*s(15),2,s(38)*s(17),(true->[])),arc(s(35)*s(14),0,s(40)*s(16),(true->[])),arc(s(35)*s(14),1,s(41)*s(15),(true->[])),arc(s(35)*s(14),2,s(43)*s(13),(true->[])),arc(s(32)*s(18),0,s(40)*s(16),(true->[])),arc(s(32)*s(18),1,s(41)*s(15),(true->[])),arc(s(32)*s(18),2,s(22)*s(20),(true->[])),arc(s(33)*s(16),0,s(40)*s(16),(true->[])),arc(s(33)*s(16),1,s(41)*s(15),(true->[])),arc(s(33)*s(16),2,s(37)*s(19),(true->[])),arc(s(15)*s(20),0,s(21)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(17)*s(20),(true->[])),arc(s(30)*s(19),0,s(21)*s(20),(true->[])),arc(s(30)*s(19),1,s(41)*s(15),(true->[])),arc(s(30)*s(19),2,s(38)*s(17),(true->[])),arc(s(10)*s(20),0,s(18)*s(20),(true->[])),arc(s(10)*s(20),1,s(20)*s(20),(true->[])),arc(s(10)*s(20),2,s(17)*s(20),(true->[])),arc(s(13)*s(20),0,s(19)*s(20),(true->[])),arc(s(13)*s(20),1,s(20)*s(20),(true->[])),arc(s(13)*s(20),2,s(17)*s(20),(true->[])),arc(s(14)*s(20),0,s(19)*s(20),(true->[])),arc(s(14)*s(20),1,s(20)*s(20),(true->[])),arc(s(14)*s(20),2,s(22)*s(20),(true->[])),arc(s(11)*s(20),0,s(19)*s(20),(true->[])),arc(s(11)*s(20),1,s(20)*s(20),(true->[])),arc(s(11)*s(20),2,s(3)*s(20),(true->[])),arc(s(12)*s(20),0,s(19)*s(20),(true->[])),arc(s(12)*s(20),1,s(20)*s(20),(true->[])),arc(s(12)*s(20),2,s(16)*s(20),(true->[])),arc(s(9)*s(20),0,s(2)*s(20),(true->[])),arc(s(9)*s(20),1,s(20)*s(20),(true->[])),arc(s(9)*s(20),2,s(17)*s(20),(true->[])),arc(s(80)*s(3),0,s(88)*s(4),(true->[])),arc(s(80)*s(3),1,s(90)*s(1),(true->[])),arc(s(80)*s(3),2,s(87)*s(3),(true->[])),arc(s(81)*s(4),0,s(89)*s(2),(true->[])),arc(s(81)*s(4),1,s(90)*s(1),(true->[])),arc(s(81)*s(4),2,s(71)*s(6),(true->[])),arc(s(83)*s(1),0,s(89)*s(2),(true->[])),arc(s(83)*s(1),1,s(90)*s(1),(true->[])),arc(s(83)*s(1),2,s(87)*s(3),(true->[])),arc(s(64)*s(6),0,s(70)*s(7),(true->[])),arc(s(64)*s(6),1,s(69)*s(8),(true->[])),arc(s(64)*s(6),2,s(66)*s(10),(true->[])),arc(s(82)*s(2),0,s(89)*s(2),(true->[])),arc(s(82)*s(2),1,s(90)*s(1),(true->[])),arc(s(82)*s(2),2,s(86)*s(5),(true->[])),arc(s(59)*s(10),0,s(67)*s(11),(true->[])),arc(s(59)*s(10),1,s(69)*s(8),(true->[])),arc(s(59)*s(10),2,s(66)*s(10),(true->[])),arc(s(62)*s(8),0,s(68)*s(9),(true->[])),arc(s(62)*s(8),1,s(69)*s(8),(true->[])),arc(s(62)*s(8),2,s(66)*s(10),(true->[])),arc(s(63)*s(7),0,s(68)*s(9),(true->[])),arc(s(63)*s(7),1,s(69)*s(8),(true->[])),arc(s(63)*s(7),2,s(71)*s(6),(true->[])),arc(s(79)*s(5),0,s(70)*s(7),(true->[])),arc(s(79)*s(5),1,s(90)*s(1),(true->[])),arc(s(79)*s(5),2,s(87)*s(3),(true->[])),arc(s(60)*s(11),0,s(68)*s(9),(true->[])),arc(s(60)*s(11),1,s(69)*s(8),(true->[])),arc(s(60)*s(11),2,s(50)*s(13),(true->[])),arc(s(61)*s(9),0,s(68)*s(9),(true->[])),arc(s(61)*s(9),1,s(69)*s(8),(true->[])),arc(s(61)*s(9),2,s(65)*s(12),(true->[])),arc(s(43)*s(13),0,s(49)*s(14),(true->[])),arc(s(43)*s(13),1,s(48)*s(15),(true->[])),arc(s(43)*s(13),2,s(45)*s(17),(true->[])),arc(s(58)*s(12),0,s(49)*s(14),(true->[])),arc(s(58)*s(12),1,s(69)*s(8),(true->[])),arc(s(58)*s(12),2,s(66)*s(10),(true->[])),arc(s(38)*s(17),0,s(46)*s(18),(true->[])),arc(s(38)*s(17),1,s(48)*s(15),(true->[])),arc(s(38)*s(17),2,s(45)*s(17),(true->[])),arc(s(41)*s(15),0,s(47)*s(16),(true->[])),arc(s(41)*s(15),1,s(48)*s(15),(true->[])),arc(s(41)*s(15),2,s(45)*s(17),(true->[])),arc(s(42)*s(14),0,s(47)*s(16),(true->[])),arc(s(42)*s(14),1,s(48)*s(15),(true->[])),arc(s(42)*s(14),2,s(50)*s(13),(true->[])),arc(s(39)*s(18),0,s(47)*s(16),(true->[])),arc(s(39)*s(18),1,s(48)*s(15),(true->[])),arc(s(39)*s(18),2,s(29)*s(20),(true->[])),arc(s(40)*s(16),0,s(47)*s(16),(true->[])),arc(s(40)*s(16),1,s(48)*s(15),(true->[])),arc(s(40)*s(16),2,s(44)*s(19),(true->[])),arc(s(22)*s(20),0,s(28)*s(20),(true->[])),arc(s(22)*s(20),1,s(27)*s(20),(true->[])),arc(s(22)*s(20),2,s(24)*s(20),(true->[])),arc(s(37)*s(19),0,s(28)*s(20),(true->[])),arc(s(37)*s(19),1,s(48)*s(15),(true->[])),arc(s(37)*s(19),2,s(45)*s(17),(true->[])),arc(s(17)*s(20),0,s(25)*s(20),(true->[])),arc(s(17)*s(20),1,s(27)*s(20),(true->[])),arc(s(17)*s(20),2,s(24)*s(20),(true->[])),arc(s(20)*s(20),0,s(26)*s(20),(true->[])),arc(s(20)*s(20),1,s(27)*s(20),(true->[])),arc(s(20)*s(20),2,s(24)*s(20),(true->[])),arc(s(21)*s(20),0,s(26)*s(20),(true->[])),arc(s(21)*s(20),1,s(27)*s(20),(true->[])),arc(s(21)*s(20),2,s(29)*s(20),(true->[])),arc(s(18)*s(20),0,s(26)*s(20),(true->[])),arc(s(18)*s(20),1,s(27)*s(20),(true->[])),arc(s(18)*s(20),2,s(8)*s(20),(true->[])),arc(s(19)*s(20),0,s(26)*s(20),(true->[])),arc(s(19)*s(20),1,s(27)*s(20),(true->[])),arc(s(19)*s(20),2,s(23)*s(20),(true->[])),arc(s(16)*s(20),0,s(7)*s(20),(true->[])),arc(s(16)*s(20),1,s(27)*s(20),(true->[])),arc(s(16)*s(20),2,s(24)*s(20),(true->[])),arc(s(87)*s(3),0,s(95)*s(4),(true->[])),arc(s(87)*s(3),1,s(97)*s(1),(true->[])),arc(s(87)*s(3),2,s(94)*s(3),(true->[])),arc(s(88)*s(4),0,s(96)*s(2),(true->[])),arc(s(88)*s(4),1,s(97)*s(1),(true->[])),arc(s(88)*s(4),2,s(78)*s(6),(true->[])),arc(s(90)*s(1),0,s(96)*s(2),(true->[])),arc(s(90)*s(1),1,s(97)*s(1),(true->[])),arc(s(90)*s(1),2,s(94)*s(3),(true->[])),arc(s(71)*s(6),0,s(77)*s(7),(true->[])),arc(s(71)*s(6),1,s(76)*s(8),(true->[])),arc(s(71)*s(6),2,s(73)*s(10),(true->[])),arc(s(89)*s(2),0,s(96)*s(2),(true->[])),arc(s(89)*s(2),1,s(97)*s(1),(true->[])),arc(s(89)*s(2),2,s(93)*s(5),(true->[])),arc(s(66)*s(10),0,s(74)*s(11),(true->[])),arc(s(66)*s(10),1,s(76)*s(8),(true->[])),arc(s(66)*s(10),2,s(73)*s(10),(true->[])),arc(s(69)*s(8),0,s(75)*s(9),(true->[])),arc(s(69)*s(8),1,s(76)*s(8),(true->[])),arc(s(69)*s(8),2,s(73)*s(10),(true->[])),arc(s(70)*s(7),0,s(75)*s(9),(true->[])),arc(s(70)*s(7),1,s(76)*s(8),(true->[])),arc(s(70)*s(7),2,s(78)*s(6),(true->[])),arc(s(86)*s(5),0,s(77)*s(7),(true->[])),arc(s(86)*s(5),1,s(97)*s(1),(true->[])),arc(s(86)*s(5),2,s(94)*s(3),(true->[])),arc(s(67)*s(11),0,s(75)*s(9),(true->[])),arc(s(67)*s(11),1,s(76)*s(8),(true->[])),arc(s(67)*s(11),2,s(57)*s(13),(true->[])),arc(s(68)*s(9),0,s(75)*s(9),(true->[])),arc(s(68)*s(9),1,s(76)*s(8),(true->[])),arc(s(68)*s(9),2,s(72)*s(12),(true->[])),arc(s(50)*s(13),0,s(56)*s(14),(true->[])),arc(s(50)*s(13),1,s(55)*s(15),(true->[])),arc(s(50)*s(13),2,s(52)*s(17),(true->[])),arc(s(65)*s(12),0,s(56)*s(14),(true->[])),arc(s(65)*s(12),1,s(76)*s(8),(true->[])),arc(s(65)*s(12),2,s(73)*s(10),(true->[])),arc(s(45)*s(17),0,s(53)*s(18),(true->[])),arc(s(45)*s(17),1,s(55)*s(15),(true->[])),arc(s(45)*s(17),2,s(52)*s(17),(true->[])),arc(s(48)*s(15),0,s(54)*s(16),(true->[])),arc(s(48)*s(15),1,s(55)*s(15),(true->[])),arc(s(48)*s(15),2,s(52)*s(17),(true->[])),arc(s(49)*s(14),0,s(54)*s(16),(true->[])),arc(s(49)*s(14),1,s(55)*s(15),(true->[])),arc(s(49)*s(14),2,s(57)*s(13),(true->[])),arc(s(46)*s(18),0,s(54)*s(16),(true->[])),arc(s(46)*s(18),1,s(55)*s(15),(true->[])),arc(s(46)*s(18),2,s(36)*s(20),(true->[])),arc(s(47)*s(16),0,s(54)*s(16),(true->[])),arc(s(47)*s(16),1,s(55)*s(15),(true->[])),arc(s(47)*s(16),2,s(51)*s(19),(true->[])),arc(s(29)*s(20),0,s(35)*s(20),(true->[])),arc(s(29)*s(20),1,s(34)*s(20),(true->[])),arc(s(29)*s(20),2,s(31)*s(20),(true->[])),arc(s(44)*s(19),0,s(35)*s(20),(true->[])),arc(s(44)*s(19),1,s(55)*s(15),(true->[])),arc(s(44)*s(19),2,s(52)*s(17),(true->[])),arc(s(24)*s(20),0,s(32)*s(20),(true->[])),arc(s(24)*s(20),1,s(34)*s(20),(true->[])),arc(s(24)*s(20),2,s(31)*s(20),(true->[])),arc(s(27)*s(20),0,s(33)*s(20),(true->[])),arc(s(27)*s(20),1,s(34)*s(20),(true->[])),arc(s(27)*s(20),2,s(31)*s(20),(true->[])),arc(s(28)*s(20),0,s(33)*s(20),(true->[])),arc(s(28)*s(20),1,s(34)*s(20),(true->[])),arc(s(28)*s(20),2,s(36)*s(20),(true->[])),arc(s(25)*s(20),0,s(33)*s(20),(true->[])),arc(s(25)*s(20),1,s(34)*s(20),(true->[])),arc(s(25)*s(20),2,s(15)*s(20),(true->[])),arc(s(26)*s(20),0,s(33)*s(20),(true->[])),arc(s(26)*s(20),1,s(34)*s(20),(true->[])),arc(s(26)*s(20),2,s(30)*s(20),(true->[])),arc(s(23)*s(20),0,s(14)*s(20),(true->[])),arc(s(23)*s(20),1,s(34)*s(20),(true->[])),arc(s(23)*s(20),2,s(31)*s(20),(true->[])),arc(s(94)*s(3),0,s(102)*s(4),(true->[])),arc(s(94)*s(3),1,s(104)*s(1),(true->[])),arc(s(94)*s(3),2,s(101)*s(3),(true->[])),arc(s(95)*s(4),0,s(103)*s(2),(true->[])),arc(s(95)*s(4),1,s(104)*s(1),(true->[])),arc(s(95)*s(4),2,s(85)*s(6),(true->[])),arc(s(97)*s(1),0,s(103)*s(2),(true->[])),arc(s(97)*s(1),1,s(104)*s(1),(true->[])),arc(s(97)*s(1),2,s(101)*s(3),(true->[])),arc(s(78)*s(6),0,s(84)*s(7),(true->[])),arc(s(78)*s(6),1,s(83)*s(8),(true->[])),arc(s(78)*s(6),2,s(80)*s(10),(true->[])),arc(s(96)*s(2),0,s(103)*s(2),(true->[])),arc(s(96)*s(2),1,s(104)*s(1),(true->[])),arc(s(96)*s(2),2,s(100)*s(5),(true->[])),arc(s(73)*s(10),0,s(81)*s(11),(true->[])),arc(s(73)*s(10),1,s(83)*s(8),(true->[])),arc(s(73)*s(10),2,s(80)*s(10),(true->[])),arc(s(76)*s(8),0,s(82)*s(9),(true->[])),arc(s(76)*s(8),1,s(83)*s(8),(true->[])),arc(s(76)*s(8),2,s(80)*s(10),(true->[])),arc(s(77)*s(7),0,s(82)*s(9),(true->[])),arc(s(77)*s(7),1,s(83)*s(8),(true->[])),arc(s(77)*s(7),2,s(85)*s(6),(true->[])),arc(s(93)*s(5),0,s(84)*s(7),(true->[])),arc(s(93)*s(5),1,s(104)*s(1),(true->[])),arc(s(93)*s(5),2,s(101)*s(3),(true->[])),arc(s(74)*s(11),0,s(82)*s(9),(true->[])),arc(s(74)*s(11),1,s(83)*s(8),(true->[])),arc(s(74)*s(11),2,s(64)*s(13),(true->[])),arc(s(75)*s(9),0,s(82)*s(9),(true->[])),arc(s(75)*s(9),1,s(83)*s(8),(true->[])),arc(s(75)*s(9),2,s(79)*s(12),(true->[])),arc(s(57)*s(13),0,s(63)*s(14),(true->[])),arc(s(57)*s(13),1,s(62)*s(15),(true->[])),arc(s(57)*s(13),2,s(59)*s(17),(true->[])),arc(s(72)*s(12),0,s(63)*s(14),(true->[])),arc(s(72)*s(12),1,s(83)*s(8),(true->[])),arc(s(72)*s(12),2,s(80)*s(10),(true->[])),arc(s(52)*s(17),0,s(60)*s(18),(true->[])),arc(s(52)*s(17),1,s(62)*s(15),(true->[])),arc(s(52)*s(17),2,s(59)*s(17),(true->[])),arc(s(55)*s(15),0,s(61)*s(16),(true->[])),arc(s(55)*s(15),1,s(62)*s(15),(true->[])),arc(s(55)*s(15),2,s(59)*s(17),(true->[])),arc(s(56)*s(14),0,s(61)*s(16),(true->[])),arc(s(56)*s(14),1,s(62)*s(15),(true->[])),arc(s(56)*s(14),2,s(64)*s(13),(true->[])),arc(s(53)*s(18),0,s(61)*s(16),(true->[])),arc(s(53)*s(18),1,s(62)*s(15),(true->[])),arc(s(53)*s(18),2,s(43)*s(20),(true->[])),arc(s(54)*s(16),0,s(61)*s(16),(true->[])),arc(s(54)*s(16),1,s(62)*s(15),(true->[])),arc(s(54)*s(16),2,s(58)*s(19),(true->[])),arc(s(36)*s(20),0,s(42)*s(20),(true->[])),arc(s(36)*s(20),1,s(41)*s(20),(true->[])),arc(s(36)*s(20),2,s(38)*s(20),(true->[])),arc(s(51)*s(19),0,s(42)*s(20),(true->[])),arc(s(51)*s(19),1,s(62)*s(15),(true->[])),arc(s(51)*s(19),2,s(59)*s(17),(true->[])),arc(s(31)*s(20),0,s(39)*s(20),(true->[])),arc(s(31)*s(20),1,s(41)*s(20),(true->[])),arc(s(31)*s(20),2,s(38)*s(20),(true->[])),arc(s(34)*s(20),0,s(40)*s(20),(true->[])),arc(s(34)*s(20),1,s(41)*s(20),(true->[])),arc(s(34)*s(20),2,s(38)*s(20),(true->[])),arc(s(35)*s(20),0,s(40)*s(20),(true->[])),arc(s(35)*s(20),1,s(41)*s(20),(true->[])),arc(s(35)*s(20),2,s(43)*s(20),(true->[])),arc(s(32)*s(20),0,s(40)*s(20),(true->[])),arc(s(32)*s(20),1,s(41)*s(20),(true->[])),arc(s(32)*s(20),2,s(22)*s(20),(true->[])),arc(s(33)*s(20),0,s(40)*s(20),(true->[])),arc(s(33)*s(20),1,s(41)*s(20),(true->[])),arc(s(33)*s(20),2,s(37)*s(20),(true->[])),arc(s(30)*s(20),0,s(21)*s(20),(true->[])),arc(s(30)*s(20),1,s(41)*s(20),(true->[])),arc(s(30)*s(20),2,s(38)*s(20),(true->[])),arc(s(101)*s(3),0,s(109)*s(4),(true->[])),arc(s(101)*s(3),1,s(111)*s(1),(true->[])),arc(s(101)*s(3),2,s(108)*s(3),(true->[])),arc(s(102)*s(4),0,s(110)*s(2),(true->[])),arc(s(102)*s(4),1,s(111)*s(1),(true->[])),arc(s(102)*s(4),2,s(92)*s(6),(true->[])),arc(s(104)*s(1),0,s(110)*s(2),(true->[])),arc(s(104)*s(1),1,s(111)*s(1),(true->[])),arc(s(104)*s(1),2,s(108)*s(3),(true->[])),arc(s(85)*s(6),0,s(91)*s(7),(true->[])),arc(s(85)*s(6),1,s(90)*s(8),(true->[])),arc(s(85)*s(6),2,s(87)*s(10),(true->[])),arc(s(103)*s(2),0,s(110)*s(2),(true->[])),arc(s(103)*s(2),1,s(111)*s(1),(true->[])),arc(s(103)*s(2),2,s(107)*s(5),(true->[])),arc(s(80)*s(10),0,s(88)*s(11),(true->[])),arc(s(80)*s(10),1,s(90)*s(8),(true->[])),arc(s(80)*s(10),2,s(87)*s(10),(true->[])),arc(s(83)*s(8),0,s(89)*s(9),(true->[])),arc(s(83)*s(8),1,s(90)*s(8),(true->[])),arc(s(83)*s(8),2,s(87)*s(10),(true->[])),arc(s(84)*s(7),0,s(89)*s(9),(true->[])),arc(s(84)*s(7),1,s(90)*s(8),(true->[])),arc(s(84)*s(7),2,s(92)*s(6),(true->[])),arc(s(100)*s(5),0,s(91)*s(7),(true->[])),arc(s(100)*s(5),1,s(111)*s(1),(true->[])),arc(s(100)*s(5),2,s(108)*s(3),(true->[])),arc(s(81)*s(11),0,s(89)*s(9),(true->[])),arc(s(81)*s(11),1,s(90)*s(8),(true->[])),arc(s(81)*s(11),2,s(71)*s(13),(true->[])),arc(s(82)*s(9),0,s(89)*s(9),(true->[])),arc(s(82)*s(9),1,s(90)*s(8),(true->[])),arc(s(82)*s(9),2,s(86)*s(12),(true->[])),arc(s(64)*s(13),0,s(70)*s(14),(true->[])),arc(s(64)*s(13),1,s(69)*s(15),(true->[])),arc(s(64)*s(13),2,s(66)*s(17),(true->[])),arc(s(79)*s(12),0,s(70)*s(14),(true->[])),arc(s(79)*s(12),1,s(90)*s(8),(true->[])),arc(s(79)*s(12),2,s(87)*s(10),(true->[])),arc(s(59)*s(17),0,s(67)*s(18),(true->[])),arc(s(59)*s(17),1,s(69)*s(15),(true->[])),arc(s(59)*s(17),2,s(66)*s(17),(true->[])),arc(s(62)*s(15),0,s(68)*s(16),(true->[])),arc(s(62)*s(15),1,s(69)*s(15),(true->[])),arc(s(62)*s(15),2,s(66)*s(17),(true->[])),arc(s(63)*s(14),0,s(68)*s(16),(true->[])),arc(s(63)*s(14),1,s(69)*s(15),(true->[])),arc(s(63)*s(14),2,s(71)*s(13),(true->[])),arc(s(60)*s(18),0,s(68)*s(16),(true->[])),arc(s(60)*s(18),1,s(69)*s(15),(true->[])),arc(s(60)*s(18),2,s(50)*s(20),(true->[])),arc(s(61)*s(16),0,s(68)*s(16),(true->[])),arc(s(61)*s(16),1,s(69)*s(15),(true->[])),arc(s(61)*s(16),2,s(65)*s(19),(true->[])),arc(s(43)*s(20),0,s(49)*s(20),(true->[])),arc(s(43)*s(20),1,s(48)*s(20),(true->[])),arc(s(43)*s(20),2,s(45)*s(20),(true->[])),arc(s(58)*s(19),0,s(49)*s(20),(true->[])),arc(s(58)*s(19),1,s(69)*s(15),(true->[])),arc(s(58)*s(19),2,s(66)*s(17),(true->[])),arc(s(38)*s(20),0,s(46)*s(20),(true->[])),arc(s(38)*s(20),1,s(48)*s(20),(true->[])),arc(s(38)*s(20),2,s(45)*s(20),(true->[])),arc(s(41)*s(20),0,s(47)*s(20),(true->[])),arc(s(41)*s(20),1,s(48)*s(20),(true->[])),arc(s(41)*s(20),2,s(45)*s(20),(true->[])),arc(s(42)*s(20),0,s(47)*s(20),(true->[])),arc(s(42)*s(20),1,s(48)*s(20),(true->[])),arc(s(42)*s(20),2,s(50)*s(20),(true->[])),arc(s(39)*s(20),0,s(47)*s(20),(true->[])),arc(s(39)*s(20),1,s(48)*s(20),(true->[])),arc(s(39)*s(20),2,s(29)*s(20),(true->[])),arc(s(40)*s(20),0,s(47)*s(20),(true->[])),arc(s(40)*s(20),1,s(48)*s(20),(true->[])),arc(s(40)*s(20),2,s(44)*s(20),(true->[])),arc(s(37)*s(20),0,s(28)*s(20),(true->[])),arc(s(37)*s(20),1,s(48)*s(20),(true->[])),arc(s(37)*s(20),2,s(45)*s(20),(true->[])),arc(s(108)*s(3),0,s(115)*s(4),(true->[])),arc(s(108)*s(3),1,s(118)*s(1),(true->[])),arc(s(108)*s(3),2,s(116)*s(3),(true->[])),arc(s(109)*s(4),0,s(117)*s(2),(true->[])),arc(s(109)*s(4),1,s(118)*s(1),(true->[])),arc(s(109)*s(4),2,s(99)*s(6),(true->[])),arc(s(111)*s(1),0,s(117)*s(2),(true->[])),arc(s(111)*s(1),1,s(118)*s(1),(true->[])),arc(s(111)*s(1),2,s(116)*s(3),(true->[])),arc(s(92)*s(6),0,s(98)*s(7),(true->[])),arc(s(92)*s(6),1,s(97)*s(8),(true->[])),arc(s(92)*s(6),2,s(94)*s(10),(true->[])),arc(s(110)*s(2),0,s(117)*s(2),(true->[])),arc(s(110)*s(2),1,s(118)*s(1),(true->[])),arc(s(110)*s(2),2,s(114)*s(5),(true->[])),arc(s(87)*s(10),0,s(95)*s(11),(true->[])),arc(s(87)*s(10),1,s(97)*s(8),(true->[])),arc(s(87)*s(10),2,s(94)*s(10),(true->[])),arc(s(90)*s(8),0,s(96)*s(9),(true->[])),arc(s(90)*s(8),1,s(97)*s(8),(true->[])),arc(s(90)*s(8),2,s(94)*s(10),(true->[])),arc(s(91)*s(7),0,s(96)*s(9),(true->[])),arc(s(91)*s(7),1,s(97)*s(8),(true->[])),arc(s(91)*s(7),2,s(99)*s(6),(true->[])),arc(s(107)*s(5),0,s(98)*s(7),(true->[])),arc(s(107)*s(5),1,s(118)*s(1),(true->[])),arc(s(107)*s(5),2,s(116)*s(3),(true->[])),arc(s(88)*s(11),0,s(96)*s(9),(true->[])),arc(s(88)*s(11),1,s(97)*s(8),(true->[])),arc(s(88)*s(11),2,s(78)*s(13),(true->[])),arc(s(89)*s(9),0,s(96)*s(9),(true->[])),arc(s(89)*s(9),1,s(97)*s(8),(true->[])),arc(s(89)*s(9),2,s(93)*s(12),(true->[])),arc(s(71)*s(13),0,s(77)*s(14),(true->[])),arc(s(71)*s(13),1,s(76)*s(15),(true->[])),arc(s(71)*s(13),2,s(73)*s(17),(true->[])),arc(s(86)*s(12),0,s(77)*s(14),(true->[])),arc(s(86)*s(12),1,s(97)*s(8),(true->[])),arc(s(86)*s(12),2,s(94)*s(10),(true->[])),arc(s(66)*s(17),0,s(74)*s(18),(true->[])),arc(s(66)*s(17),1,s(76)*s(15),(true->[])),arc(s(66)*s(17),2,s(73)*s(17),(true->[])),arc(s(69)*s(15),0,s(75)*s(16),(true->[])),arc(s(69)*s(15),1,s(76)*s(15),(true->[])),arc(s(69)*s(15),2,s(73)*s(17),(true->[])),arc(s(70)*s(14),0,s(75)*s(16),(true->[])),arc(s(70)*s(14),1,s(76)*s(15),(true->[])),arc(s(70)*s(14),2,s(78)*s(13),(true->[])),arc(s(67)*s(18),0,s(75)*s(16),(true->[])),arc(s(67)*s(18),1,s(76)*s(15),(true->[])),arc(s(67)*s(18),2,s(57)*s(20),(true->[])),arc(s(68)*s(16),0,s(75)*s(16),(true->[])),arc(s(68)*s(16),1,s(76)*s(15),(true->[])),arc(s(68)*s(16),2,s(72)*s(19),(true->[])),arc(s(50)*s(20),0,s(56)*s(20),(true->[])),arc(s(50)*s(20),1,s(55)*s(20),(true->[])),arc(s(50)*s(20),2,s(52)*s(20),(true->[])),arc(s(65)*s(19),0,s(56)*s(20),(true->[])),arc(s(65)*s(19),1,s(76)*s(15),(true->[])),arc(s(65)*s(19),2,s(73)*s(17),(true->[])),arc(s(45)*s(20),0,s(53)*s(20),(true->[])),arc(s(45)*s(20),1,s(55)*s(20),(true->[])),arc(s(45)*s(20),2,s(52)*s(20),(true->[])),arc(s(48)*s(20),0,s(54)*s(20),(true->[])),arc(s(48)*s(20),1,s(55)*s(20),(true->[])),arc(s(48)*s(20),2,s(52)*s(20),(true->[])),arc(s(49)*s(20),0,s(54)*s(20),(true->[])),arc(s(49)*s(20),1,s(55)*s(20),(true->[])),arc(s(49)*s(20),2,s(57)*s(20),(true->[])),arc(s(46)*s(20),0,s(54)*s(20),(true->[])),arc(s(46)*s(20),1,s(55)*s(20),(true->[])),arc(s(46)*s(20),2,s(36)*s(20),(true->[])),arc(s(47)*s(20),0,s(54)*s(20),(true->[])),arc(s(47)*s(20),1,s(55)*s(20),(true->[])),arc(s(47)*s(20),2,s(51)*s(20),(true->[])),arc(s(44)*s(20),0,s(35)*s(20),(true->[])),arc(s(44)*s(20),1,s(55)*s(20),(true->[])),arc(s(44)*s(20),2,s(52)*s(20),(true->[])),arc(s(115)*s(4),0,s(126)*s(2),(true->[])),arc(s(115)*s(4),1,s(127)*s(1),(true->[])),arc(s(115)*s(4),2,s(106)*s(6),(true->[])),arc(s(116)*s(3),0,s(123)*s(4),(true->[])),arc(s(116)*s(3),1,s(127)*s(1),(true->[])),arc(s(116)*s(3),2,s(125)*s(3),(true->[])),arc(s(118)*s(1),0,s(126)*s(2),(true->[])),arc(s(118)*s(1),1,s(127)*s(1),(true->[])),arc(s(118)*s(1),2,s(125)*s(3),(true->[])),arc(s(99)*s(6),0,s(105)*s(7),(true->[])),arc(s(99)*s(6),1,s(104)*s(8),(true->[])),arc(s(99)*s(6),2,s(101)*s(10),(true->[])),arc(s(117)*s(2),0,s(126)*s(2),(true->[])),arc(s(117)*s(2),1,s(127)*s(1),(true->[])),arc(s(117)*s(2),2,s(121)*s(5),(true->[])),arc(s(94)*s(10),0,s(102)*s(11),(true->[])),arc(s(94)*s(10),1,s(104)*s(8),(true->[])),arc(s(94)*s(10),2,s(101)*s(10),(true->[])),arc(s(97)*s(8),0,s(103)*s(9),(true->[])),arc(s(97)*s(8),1,s(104)*s(8),(true->[])),arc(s(97)*s(8),2,s(101)*s(10),(true->[])),arc(s(98)*s(7),0,s(103)*s(9),(true->[])),arc(s(98)*s(7),1,s(104)*s(8),(true->[])),arc(s(98)*s(7),2,s(106)*s(6),(true->[])),arc(s(114)*s(5),0,s(105)*s(7),(true->[])),arc(s(114)*s(5),1,s(127)*s(1),(true->[])),arc(s(114)*s(5),2,s(125)*s(3),(true->[])),arc(s(95)*s(11),0,s(103)*s(9),(true->[])),arc(s(95)*s(11),1,s(104)*s(8),(true->[])),arc(s(95)*s(11),2,s(85)*s(13),(true->[])),arc(s(96)*s(9),0,s(103)*s(9),(true->[])),arc(s(96)*s(9),1,s(104)*s(8),(true->[])),arc(s(96)*s(9),2,s(100)*s(12),(true->[])),arc(s(78)*s(13),0,s(84)*s(14),(true->[])),arc(s(78)*s(13),1,s(83)*s(15),(true->[])),arc(s(78)*s(13),2,s(80)*s(17),(true->[])),arc(s(93)*s(12),0,s(84)*s(14),(true->[])),arc(s(93)*s(12),1,s(104)*s(8),(true->[])),arc(s(93)*s(12),2,s(101)*s(10),(true->[])),arc(s(73)*s(17),0,s(81)*s(18),(true->[])),arc(s(73)*s(17),1,s(83)*s(15),(true->[])),arc(s(73)*s(17),2,s(80)*s(17),(true->[])),arc(s(76)*s(15),0,s(82)*s(16),(true->[])),arc(s(76)*s(15),1,s(83)*s(15),(true->[])),arc(s(76)*s(15),2,s(80)*s(17),(true->[])),arc(s(77)*s(14),0,s(82)*s(16),(true->[])),arc(s(77)*s(14),1,s(83)*s(15),(true->[])),arc(s(77)*s(14),2,s(85)*s(13),(true->[])),arc(s(74)*s(18),0,s(82)*s(16),(true->[])),arc(s(74)*s(18),1,s(83)*s(15),(true->[])),arc(s(74)*s(18),2,s(64)*s(20),(true->[])),arc(s(75)*s(16),0,s(82)*s(16),(true->[])),arc(s(75)*s(16),1,s(83)*s(15),(true->[])),arc(s(75)*s(16),2,s(79)*s(19),(true->[])),arc(s(57)*s(20),0,s(63)*s(20),(true->[])),arc(s(57)*s(20),1,s(62)*s(20),(true->[])),arc(s(57)*s(20),2,s(59)*s(20),(true->[])),arc(s(72)*s(19),0,s(63)*s(20),(true->[])),arc(s(72)*s(19),1,s(83)*s(15),(true->[])),arc(s(72)*s(19),2,s(80)*s(17),(true->[])),arc(s(52)*s(20),0,s(60)*s(20),(true->[])),arc(s(52)*s(20),1,s(62)*s(20),(true->[])),arc(s(52)*s(20),2,s(59)*s(20),(true->[])),arc(s(55)*s(20),0,s(61)*s(20),(true->[])),arc(s(55)*s(20),1,s(62)*s(20),(true->[])),arc(s(55)*s(20),2,s(59)*s(20),(true->[])),arc(s(56)*s(20),0,s(61)*s(20),(true->[])),arc(s(56)*s(20),1,s(62)*s(20),(true->[])),arc(s(56)*s(20),2,s(64)*s(20),(true->[])),arc(s(53)*s(20),0,s(61)*s(20),(true->[])),arc(s(53)*s(20),1,s(62)*s(20),(true->[])),arc(s(53)*s(20),2,s(43)*s(20),(true->[])),arc(s(54)*s(20),0,s(61)*s(20),(true->[])),arc(s(54)*s(20),1,s(62)*s(20),(true->[])),arc(s(54)*s(20),2,s(58)*s(20),(true->[])),arc(s(51)*s(20),0,s(42)*s(20),(true->[])),arc(s(51)*s(20),1,s(62)*s(20),(true->[])),arc(s(51)*s(20),2,s(59)*s(20),(true->[])),arc(s(106)*s(6),0,s(112)*s(7),(true->[])),arc(s(106)*s(6),1,s(111)*s(8),(true->[])),arc(s(106)*s(6),2,s(108)*s(10),(true->[])),arc(s(126)*s(2),0,s(127)*s(2),(true->[])),arc(s(126)*s(2),1,s(127)*s(1),(true->[])),arc(s(126)*s(2),2,s(122)*s(5),(true->[])),arc(s(127)*s(1),0,s(127)*s(2),(true->[])),arc(s(127)*s(1),1,s(127)*s(1),(true->[])),arc(s(127)*s(1),2,s(127)*s(3),(true->[])),arc(s(123)*s(4),0,s(127)*s(2),(true->[])),arc(s(123)*s(4),1,s(127)*s(1),(true->[])),arc(s(123)*s(4),2,s(113)*s(6),(true->[])),arc(s(125)*s(3),0,s(124)*s(4),(true->[])),arc(s(125)*s(3),1,s(127)*s(1),(true->[])),arc(s(125)*s(3),2,s(127)*s(3),(true->[])),arc(s(101)*s(10),0,s(109)*s(11),(true->[])),arc(s(101)*s(10),1,s(111)*s(8),(true->[])),arc(s(101)*s(10),2,s(108)*s(10),(true->[])),arc(s(104)*s(8),0,s(110)*s(9),(true->[])),arc(s(104)*s(8),1,s(111)*s(8),(true->[])),arc(s(104)*s(8),2,s(108)*s(10),(true->[])),arc(s(105)*s(7),0,s(110)*s(9),(true->[])),arc(s(105)*s(7),1,s(111)*s(8),(true->[])),arc(s(105)*s(7),2,s(113)*s(6),(true->[])),arc(s(121)*s(5),0,s(112)*s(7),(true->[])),arc(s(121)*s(5),1,s(127)*s(1),(true->[])),arc(s(121)*s(5),2,s(127)*s(3),(true->[])),arc(s(102)*s(11),0,s(110)*s(9),(true->[])),arc(s(102)*s(11),1,s(111)*s(8),(true->[])),arc(s(102)*s(11),2,s(92)*s(13),(true->[])),arc(s(103)*s(9),0,s(110)*s(9),(true->[])),arc(s(103)*s(9),1,s(111)*s(8),(true->[])),arc(s(103)*s(9),2,s(107)*s(12),(true->[])),arc(s(85)*s(13),0,s(91)*s(14),(true->[])),arc(s(85)*s(13),1,s(90)*s(15),(true->[])),arc(s(85)*s(13),2,s(87)*s(17),(true->[])),arc(s(100)*s(12),0,s(91)*s(14),(true->[])),arc(s(100)*s(12),1,s(111)*s(8),(true->[])),arc(s(100)*s(12),2,s(108)*s(10),(true->[])),arc(s(80)*s(17),0,s(88)*s(18),(true->[])),arc(s(80)*s(17),1,s(90)*s(15),(true->[])),arc(s(80)*s(17),2,s(87)*s(17),(true->[])),arc(s(83)*s(15),0,s(89)*s(16),(true->[])),arc(s(83)*s(15),1,s(90)*s(15),(true->[])),arc(s(83)*s(15),2,s(87)*s(17),(true->[])),arc(s(84)*s(14),0,s(89)*s(16),(true->[])),arc(s(84)*s(14),1,s(90)*s(15),(true->[])),arc(s(84)*s(14),2,s(92)*s(13),(true->[])),arc(s(81)*s(18),0,s(89)*s(16),(true->[])),arc(s(81)*s(18),1,s(90)*s(15),(true->[])),arc(s(81)*s(18),2,s(71)*s(20),(true->[])),arc(s(82)*s(16),0,s(89)*s(16),(true->[])),arc(s(82)*s(16),1,s(90)*s(15),(true->[])),arc(s(82)*s(16),2,s(86)*s(19),(true->[])),arc(s(64)*s(20),0,s(70)*s(20),(true->[])),arc(s(64)*s(20),1,s(69)*s(20),(true->[])),arc(s(64)*s(20),2,s(66)*s(20),(true->[])),arc(s(79)*s(19),0,s(70)*s(20),(true->[])),arc(s(79)*s(19),1,s(90)*s(15),(true->[])),arc(s(79)*s(19),2,s(87)*s(17),(true->[])),arc(s(59)*s(20),0,s(67)*s(20),(true->[])),arc(s(59)*s(20),1,s(69)*s(20),(true->[])),arc(s(59)*s(20),2,s(66)*s(20),(true->[])),arc(s(62)*s(20),0,s(68)*s(20),(true->[])),arc(s(62)*s(20),1,s(69)*s(20),(true->[])),arc(s(62)*s(20),2,s(66)*s(20),(true->[])),arc(s(63)*s(20),0,s(68)*s(20),(true->[])),arc(s(63)*s(20),1,s(69)*s(20),(true->[])),arc(s(63)*s(20),2,s(71)*s(20),(true->[])),arc(s(60)*s(20),0,s(68)*s(20),(true->[])),arc(s(60)*s(20),1,s(69)*s(20),(true->[])),arc(s(60)*s(20),2,s(50)*s(20),(true->[])),arc(s(61)*s(20),0,s(68)*s(20),(true->[])),arc(s(61)*s(20),1,s(69)*s(20),(true->[])),arc(s(61)*s(20),2,s(65)*s(20),(true->[])),arc(s(58)*s(20),0,s(49)*s(20),(true->[])),arc(s(58)*s(20),1,s(69)*s(20),(true->[])),arc(s(58)*s(20),2,s(66)*s(20),(true->[])),arc(s(108)*s(10),0,s(115)*s(11),(true->[])),arc(s(108)*s(10),1,s(118)*s(8),(true->[])),arc(s(108)*s(10),2,s(116)*s(10),(true->[])),arc(s(111)*s(8),0,s(117)*s(9),(true->[])),arc(s(111)*s(8),1,s(118)*s(8),(true->[])),arc(s(111)*s(8),2,s(116)*s(10),(true->[])),arc(s(112)*s(7),0,s(117)*s(9),(true->[])),arc(s(112)*s(7),1,s(118)*s(8),(true->[])),arc(s(112)*s(7),2,s(120)*s(6),(true->[])),arc(s(122)*s(5),0,s(119)*s(7),(true->[])),arc(s(122)*s(5),1,s(127)*s(1),(true->[])),arc(s(122)*s(5),2,s(127)*s(3),(true->[])),arc(s(127)*s(2),0,s(127)*s(2),(true->[])),arc(s(127)*s(2),1,s(127)*s(1),(true->[])),arc(s(127)*s(2),2,s(127)*s(5),(true->[])),arc(s(127)*s(3),0,s(127)*s(4),(true->[])),arc(s(127)*s(3),1,s(127)*s(1),(true->[])),arc(s(127)*s(3),2,s(127)*s(3),(true->[])),arc(s(113)*s(6),0,s(119)*s(7),(true->[])),arc(s(113)*s(6),1,s(118)*s(8),(true->[])),arc(s(113)*s(6),2,s(116)*s(10),(true->[])),arc(s(124)*s(4),0,s(127)*s(2),(true->[])),arc(s(124)*s(4),1,s(127)*s(1),(true->[])),arc(s(124)*s(4),2,s(120)*s(6),(true->[])),arc(s(109)*s(11),0,s(117)*s(9),(true->[])),arc(s(109)*s(11),1,s(118)*s(8),(true->[])),arc(s(109)*s(11),2,s(99)*s(13),(true->[])),arc(s(110)*s(9),0,s(117)*s(9),(true->[])),arc(s(110)*s(9),1,s(118)*s(8),(true->[])),arc(s(110)*s(9),2,s(114)*s(12),(true->[])),arc(s(92)*s(13),0,s(98)*s(14),(true->[])),arc(s(92)*s(13),1,s(97)*s(15),(true->[])),arc(s(92)*s(13),2,s(94)*s(17),(true->[])),arc(s(107)*s(12),0,s(98)*s(14),(true->[])),arc(s(107)*s(12),1,s(118)*s(8),(true->[])),arc(s(107)*s(12),2,s(116)*s(10),(true->[])),arc(s(87)*s(17),0,s(95)*s(18),(true->[])),arc(s(87)*s(17),1,s(97)*s(15),(true->[])),arc(s(87)*s(17),2,s(94)*s(17),(true->[])),arc(s(90)*s(15),0,s(96)*s(16),(true->[])),arc(s(90)*s(15),1,s(97)*s(15),(true->[])),arc(s(90)*s(15),2,s(94)*s(17),(true->[])),arc(s(91)*s(14),0,s(96)*s(16),(true->[])),arc(s(91)*s(14),1,s(97)*s(15),(true->[])),arc(s(91)*s(14),2,s(99)*s(13),(true->[])),arc(s(88)*s(18),0,s(96)*s(16),(true->[])),arc(s(88)*s(18),1,s(97)*s(15),(true->[])),arc(s(88)*s(18),2,s(78)*s(20),(true->[])),arc(s(89)*s(16),0,s(96)*s(16),(true->[])),arc(s(89)*s(16),1,s(97)*s(15),(true->[])),arc(s(89)*s(16),2,s(93)*s(19),(true->[])),arc(s(71)*s(20),0,s(77)*s(20),(true->[])),arc(s(71)*s(20),1,s(76)*s(20),(true->[])),arc(s(71)*s(20),2,s(73)*s(20),(true->[])),arc(s(86)*s(19),0,s(77)*s(20),(true->[])),arc(s(86)*s(19),1,s(97)*s(15),(true->[])),arc(s(86)*s(19),2,s(94)*s(17),(true->[])),arc(s(66)*s(20),0,s(74)*s(20),(true->[])),arc(s(66)*s(20),1,s(76)*s(20),(true->[])),arc(s(66)*s(20),2,s(73)*s(20),(true->[])),arc(s(69)*s(20),0,s(75)*s(20),(true->[])),arc(s(69)*s(20),1,s(76)*s(20),(true->[])),arc(s(69)*s(20),2,s(73)*s(20),(true->[])),arc(s(70)*s(20),0,s(75)*s(20),(true->[])),arc(s(70)*s(20),1,s(76)*s(20),(true->[])),arc(s(70)*s(20),2,s(78)*s(20),(true->[])),arc(s(67)*s(20),0,s(75)*s(20),(true->[])),arc(s(67)*s(20),1,s(76)*s(20),(true->[])),arc(s(67)*s(20),2,s(57)*s(20),(true->[])),arc(s(68)*s(20),0,s(75)*s(20),(true->[])),arc(s(68)*s(20),1,s(76)*s(20),(true->[])),arc(s(68)*s(20),2,s(72)*s(20),(true->[])),arc(s(65)*s(20),0,s(56)*s(20),(true->[])),arc(s(65)*s(20),1,s(76)*s(20),(true->[])),arc(s(65)*s(20),2,s(73)*s(20),(true->[])),arc(s(115)*s(11),0,s(126)*s(9),(true->[])),arc(s(115)*s(11),1,s(127)*s(8),(true->[])),arc(s(115)*s(11),2,s(106)*s(13),(true->[])),arc(s(116)*s(10),0,s(123)*s(11),(true->[])),arc(s(116)*s(10),1,s(127)*s(8),(true->[])),arc(s(116)*s(10),2,s(125)*s(10),(true->[])),arc(s(118)*s(8),0,s(126)*s(9),(true->[])),arc(s(118)*s(8),1,s(127)*s(8),(true->[])),arc(s(118)*s(8),2,s(125)*s(10),(true->[])),arc(s(117)*s(9),0,s(126)*s(9),(true->[])),arc(s(117)*s(9),1,s(127)*s(8),(true->[])),arc(s(117)*s(9),2,s(121)*s(12),(true->[])),arc(s(120)*s(6),0,s(127)*s(7),(true->[])),arc(s(120)*s(6),1,s(127)*s(8),(true->[])),arc(s(120)*s(6),2,s(125)*s(10),(true->[])),arc(s(119)*s(7),0,s(126)*s(9),(true->[])),arc(s(119)*s(7),1,s(127)*s(8),(true->[])),arc(s(119)*s(7),2,s(127)*s(6),(true->[])),arc(s(127)*s(5),0,s(127)*s(7),(true->[])),arc(s(127)*s(5),1,s(127)*s(1),(true->[])),arc(s(127)*s(5),2,s(127)*s(3),(true->[])),arc(s(127)*s(4),0,s(127)*s(2),(true->[])),arc(s(127)*s(4),1,s(127)*s(1),(true->[])),arc(s(127)*s(4),2,s(127)*s(6),(true->[])),arc(s(99)*s(13),0,s(105)*s(14),(true->[])),arc(s(99)*s(13),1,s(104)*s(15),(true->[])),arc(s(99)*s(13),2,s(101)*s(17),(true->[])),arc(s(114)*s(12),0,s(105)*s(14),(true->[])),arc(s(114)*s(12),1,s(127)*s(8),(true->[])),arc(s(114)*s(12),2,s(125)*s(10),(true->[])),arc(s(94)*s(17),0,s(102)*s(18),(true->[])),arc(s(94)*s(17),1,s(104)*s(15),(true->[])),arc(s(94)*s(17),2,s(101)*s(17),(true->[])),arc(s(97)*s(15),0,s(103)*s(16),(true->[])),arc(s(97)*s(15),1,s(104)*s(15),(true->[])),arc(s(97)*s(15),2,s(101)*s(17),(true->[])),arc(s(98)*s(14),0,s(103)*s(16),(true->[])),arc(s(98)*s(14),1,s(104)*s(15),(true->[])),arc(s(98)*s(14),2,s(106)*s(13),(true->[])),arc(s(95)*s(18),0,s(103)*s(16),(true->[])),arc(s(95)*s(18),1,s(104)*s(15),(true->[])),arc(s(95)*s(18),2,s(85)*s(20),(true->[])),arc(s(96)*s(16),0,s(103)*s(16),(true->[])),arc(s(96)*s(16),1,s(104)*s(15),(true->[])),arc(s(96)*s(16),2,s(100)*s(19),(true->[])),arc(s(78)*s(20),0,s(84)*s(20),(true->[])),arc(s(78)*s(20),1,s(83)*s(20),(true->[])),arc(s(78)*s(20),2,s(80)*s(20),(true->[])),arc(s(93)*s(19),0,s(84)*s(20),(true->[])),arc(s(93)*s(19),1,s(104)*s(15),(true->[])),arc(s(93)*s(19),2,s(101)*s(17),(true->[])),arc(s(73)*s(20),0,s(81)*s(20),(true->[])),arc(s(73)*s(20),1,s(83)*s(20),(true->[])),arc(s(73)*s(20),2,s(80)*s(20),(true->[])),arc(s(76)*s(20),0,s(82)*s(20),(true->[])),arc(s(76)*s(20),1,s(83)*s(20),(true->[])),arc(s(76)*s(20),2,s(80)*s(20),(true->[])),arc(s(77)*s(20),0,s(82)*s(20),(true->[])),arc(s(77)*s(20),1,s(83)*s(20),(true->[])),arc(s(77)*s(20),2,s(85)*s(20),(true->[])),arc(s(74)*s(20),0,s(82)*s(20),(true->[])),arc(s(74)*s(20),1,s(83)*s(20),(true->[])),arc(s(74)*s(20),2,s(64)*s(20),(true->[])),arc(s(75)*s(20),0,s(82)*s(20),(true->[])),arc(s(75)*s(20),1,s(83)*s(20),(true->[])),arc(s(75)*s(20),2,s(79)*s(20),(true->[])),arc(s(72)*s(20),0,s(63)*s(20),(true->[])),arc(s(72)*s(20),1,s(83)*s(20),(true->[])),arc(s(72)*s(20),2,s(80)*s(20),(true->[])),arc(s(106)*s(13),0,s(112)*s(14),(true->[])),arc(s(106)*s(13),1,s(111)*s(15),(true->[])),arc(s(106)*s(13),2,s(108)*s(17),(true->[])),arc(s(126)*s(9),0,s(127)*s(9),(true->[])),arc(s(126)*s(9),1,s(127)*s(8),(true->[])),arc(s(126)*s(9),2,s(122)*s(12),(true->[])),arc(s(127)*s(8),0,s(127)*s(9),(true->[])),arc(s(127)*s(8),1,s(127)*s(8),(true->[])),arc(s(127)*s(8),2,s(127)*s(10),(true->[])),arc(s(123)*s(11),0,s(127)*s(9),(true->[])),arc(s(123)*s(11),1,s(127)*s(8),(true->[])),arc(s(123)*s(11),2,s(113)*s(13),(true->[])),arc(s(125)*s(10),0,s(124)*s(11),(true->[])),arc(s(125)*s(10),1,s(127)*s(8),(true->[])),arc(s(125)*s(10),2,s(127)*s(10),(true->[])),arc(s(121)*s(12),0,s(112)*s(14),(true->[])),arc(s(121)*s(12),1,s(127)*s(8),(true->[])),arc(s(121)*s(12),2,s(127)*s(10),(true->[])),arc(s(127)*s(7),0,s(127)*s(9),(true->[])),arc(s(127)*s(7),1,s(127)*s(8),(true->[])),arc(s(127)*s(7),2,s(127)*s(6),(true->[])),arc(s(127)*s(6),0,s(127)*s(7),(true->[])),arc(s(127)*s(6),1,s(127)*s(8),(true->[])),arc(s(127)*s(6),2,s(127)*s(10),(true->[])),arc(s(101)*s(17),0,s(109)*s(18),(true->[])),arc(s(101)*s(17),1,s(111)*s(15),(true->[])),arc(s(101)*s(17),2,s(108)*s(17),(true->[])),arc(s(104)*s(15),0,s(110)*s(16),(true->[])),arc(s(104)*s(15),1,s(111)*s(15),(true->[])),arc(s(104)*s(15),2,s(108)*s(17),(true->[])),arc(s(105)*s(14),0,s(110)*s(16),(true->[])),arc(s(105)*s(14),1,s(111)*s(15),(true->[])),arc(s(105)*s(14),2,s(113)*s(13),(true->[])),arc(s(102)*s(18),0,s(110)*s(16),(true->[])),arc(s(102)*s(18),1,s(111)*s(15),(true->[])),arc(s(102)*s(18),2,s(92)*s(20),(true->[])),arc(s(103)*s(16),0,s(110)*s(16),(true->[])),arc(s(103)*s(16),1,s(111)*s(15),(true->[])),arc(s(103)*s(16),2,s(107)*s(19),(true->[])),arc(s(85)*s(20),0,s(91)*s(20),(true->[])),arc(s(85)*s(20),1,s(90)*s(20),(true->[])),arc(s(85)*s(20),2,s(87)*s(20),(true->[])),arc(s(100)*s(19),0,s(91)*s(20),(true->[])),arc(s(100)*s(19),1,s(111)*s(15),(true->[])),arc(s(100)*s(19),2,s(108)*s(17),(true->[])),arc(s(80)*s(20),0,s(88)*s(20),(true->[])),arc(s(80)*s(20),1,s(90)*s(20),(true->[])),arc(s(80)*s(20),2,s(87)*s(20),(true->[])),arc(s(83)*s(20),0,s(89)*s(20),(true->[])),arc(s(83)*s(20),1,s(90)*s(20),(true->[])),arc(s(83)*s(20),2,s(87)*s(20),(true->[])),arc(s(84)*s(20),0,s(89)*s(20),(true->[])),arc(s(84)*s(20),1,s(90)*s(20),(true->[])),arc(s(84)*s(20),2,s(92)*s(20),(true->[])),arc(s(81)*s(20),0,s(89)*s(20),(true->[])),arc(s(81)*s(20),1,s(90)*s(20),(true->[])),arc(s(81)*s(20),2,s(71)*s(20),(true->[])),arc(s(82)*s(20),0,s(89)*s(20),(true->[])),arc(s(82)*s(20),1,s(90)*s(20),(true->[])),arc(s(82)*s(20),2,s(86)*s(20),(true->[])),arc(s(79)*s(20),0,s(70)*s(20),(true->[])),arc(s(79)*s(20),1,s(90)*s(20),(true->[])),arc(s(79)*s(20),2,s(87)*s(20),(true->[])),arc(s(108)*s(17),0,s(115)*s(18),(true->[])),arc(s(108)*s(17),1,s(118)*s(15),(true->[])),arc(s(108)*s(17),2,s(116)*s(17),(true->[])),arc(s(111)*s(15),0,s(117)*s(16),(true->[])),arc(s(111)*s(15),1,s(118)*s(15),(true->[])),arc(s(111)*s(15),2,s(116)*s(17),(true->[])),arc(s(112)*s(14),0,s(117)*s(16),(true->[])),arc(s(112)*s(14),1,s(118)*s(15),(true->[])),arc(s(112)*s(14),2,s(120)*s(13),(true->[])),arc(s(122)*s(12),0,s(119)*s(14),(true->[])),arc(s(122)*s(12),1,s(127)*s(8),(true->[])),arc(s(122)*s(12),2,s(127)*s(10),(true->[])),arc(s(127)*s(9),0,s(127)*s(9),(true->[])),arc(s(127)*s(9),1,s(127)*s(8),(true->[])),arc(s(127)*s(9),2,s(127)*s(12),(true->[])),arc(s(127)*s(10),0,s(127)*s(11),(true->[])),arc(s(127)*s(10),1,s(127)*s(8),(true->[])),arc(s(127)*s(10),2,s(127)*s(10),(true->[])),arc(s(113)*s(13),0,s(119)*s(14),(true->[])),arc(s(113)*s(13),1,s(118)*s(15),(true->[])),arc(s(113)*s(13),2,s(116)*s(17),(true->[])),arc(s(124)*s(11),0,s(127)*s(9),(true->[])),arc(s(124)*s(11),1,s(127)*s(8),(true->[])),arc(s(124)*s(11),2,s(120)*s(13),(true->[])),arc(s(109)*s(18),0,s(117)*s(16),(true->[])),arc(s(109)*s(18),1,s(118)*s(15),(true->[])),arc(s(109)*s(18),2,s(99)*s(20),(true->[])),arc(s(110)*s(16),0,s(117)*s(16),(true->[])),arc(s(110)*s(16),1,s(118)*s(15),(true->[])),arc(s(110)*s(16),2,s(114)*s(19),(true->[])),arc(s(92)*s(20),0,s(98)*s(20),(true->[])),arc(s(92)*s(20),1,s(97)*s(20),(true->[])),arc(s(92)*s(20),2,s(94)*s(20),(true->[])),arc(s(107)*s(19),0,s(98)*s(20),(true->[])),arc(s(107)*s(19),1,s(118)*s(15),(true->[])),arc(s(107)*s(19),2,s(116)*s(17),(true->[])),arc(s(87)*s(20),0,s(95)*s(20),(true->[])),arc(s(87)*s(20),1,s(97)*s(20),(true->[])),arc(s(87)*s(20),2,s(94)*s(20),(true->[])),arc(s(90)*s(20),0,s(96)*s(20),(true->[])),arc(s(90)*s(20),1,s(97)*s(20),(true->[])),arc(s(90)*s(20),2,s(94)*s(20),(true->[])),arc(s(91)*s(20),0,s(96)*s(20),(true->[])),arc(s(91)*s(20),1,s(97)*s(20),(true->[])),arc(s(91)*s(20),2,s(99)*s(20),(true->[])),arc(s(88)*s(20),0,s(96)*s(20),(true->[])),arc(s(88)*s(20),1,s(97)*s(20),(true->[])),arc(s(88)*s(20),2,s(78)*s(20),(true->[])),arc(s(89)*s(20),0,s(96)*s(20),(true->[])),arc(s(89)*s(20),1,s(97)*s(20),(true->[])),arc(s(89)*s(20),2,s(93)*s(20),(true->[])),arc(s(86)*s(20),0,s(77)*s(20),(true->[])),arc(s(86)*s(20),1,s(97)*s(20),(true->[])),arc(s(86)*s(20),2,s(94)*s(20),(true->[])),arc(s(115)*s(18),0,s(126)*s(16),(true->[])),arc(s(115)*s(18),1,s(127)*s(15),(true->[])),arc(s(115)*s(18),2,s(106)*s(20),(true->[])),arc(s(116)*s(17),0,s(123)*s(18),(true->[])),arc(s(116)*s(17),1,s(127)*s(15),(true->[])),arc(s(116)*s(17),2,s(125)*s(17),(true->[])),arc(s(118)*s(15),0,s(126)*s(16),(true->[])),arc(s(118)*s(15),1,s(127)*s(15),(true->[])),arc(s(118)*s(15),2,s(125)*s(17),(true->[])),arc(s(117)*s(16),0,s(126)*s(16),(true->[])),arc(s(117)*s(16),1,s(127)*s(15),(true->[])),arc(s(117)*s(16),2,s(121)*s(19),(true->[])),arc(s(120)*s(13),0,s(127)*s(14),(true->[])),arc(s(120)*s(13),1,s(127)*s(15),(true->[])),arc(s(120)*s(13),2,s(125)*s(17),(true->[])),arc(s(119)*s(14),0,s(126)*s(16),(true->[])),arc(s(119)*s(14),1,s(127)*s(15),(true->[])),arc(s(119)*s(14),2,s(127)*s(13),(true->[])),arc(s(127)*s(12),0,s(127)*s(14),(true->[])),arc(s(127)*s(12),1,s(127)*s(8),(true->[])),arc(s(127)*s(12),2,s(127)*s(10),(true->[])),arc(s(127)*s(11),0,s(127)*s(9),(true->[])),arc(s(127)*s(11),1,s(127)*s(8),(true->[])),arc(s(127)*s(11),2,s(127)*s(13),(true->[])),arc(s(99)*s(20),0,s(105)*s(20),(true->[])),arc(s(99)*s(20),1,s(104)*s(20),(true->[])),arc(s(99)*s(20),2,s(101)*s(20),(true->[])),arc(s(114)*s(19),0,s(105)*s(20),(true->[])),arc(s(114)*s(19),1,s(127)*s(15),(true->[])),arc(s(114)*s(19),2,s(125)*s(17),(true->[])),arc(s(94)*s(20),0,s(102)*s(20),(true->[])),arc(s(94)*s(20),1,s(104)*s(20),(true->[])),arc(s(94)*s(20),2,s(101)*s(20),(true->[])),arc(s(97)*s(20),0,s(103)*s(20),(true->[])),arc(s(97)*s(20),1,s(104)*s(20),(true->[])),arc(s(97)*s(20),2,s(101)*s(20),(true->[])),arc(s(98)*s(20),0,s(103)*s(20),(true->[])),arc(s(98)*s(20),1,s(104)*s(20),(true->[])),arc(s(98)*s(20),2,s(106)*s(20),(true->[])),arc(s(95)*s(20),0,s(103)*s(20),(true->[])),arc(s(95)*s(20),1,s(104)*s(20),(true->[])),arc(s(95)*s(20),2,s(85)*s(20),(true->[])),arc(s(96)*s(20),0,s(103)*s(20),(true->[])),arc(s(96)*s(20),1,s(104)*s(20),(true->[])),arc(s(96)*s(20),2,s(100)*s(20),(true->[])),arc(s(93)*s(20),0,s(84)*s(20),(true->[])),arc(s(93)*s(20),1,s(104)*s(20),(true->[])),arc(s(93)*s(20),2,s(101)*s(20),(true->[])),arc(s(106)*s(20),0,s(112)*s(20),(true->[])),arc(s(106)*s(20),1,s(111)*s(20),(true->[])),arc(s(106)*s(20),2,s(108)*s(20),(true->[])),arc(s(126)*s(16),0,s(127)*s(16),(true->[])),arc(s(126)*s(16),1,s(127)*s(15),(true->[])),arc(s(126)*s(16),2,s(122)*s(19),(true->[])),arc(s(127)*s(15),0,s(127)*s(16),(true->[])),arc(s(127)*s(15),1,s(127)*s(15),(true->[])),arc(s(127)*s(15),2,s(127)*s(17),(true->[])),arc(s(123)*s(18),0,s(127)*s(16),(true->[])),arc(s(123)*s(18),1,s(127)*s(15),(true->[])),arc(s(123)*s(18),2,s(113)*s(20),(true->[])),arc(s(125)*s(17),0,s(124)*s(18),(true->[])),arc(s(125)*s(17),1,s(127)*s(15),(true->[])),arc(s(125)*s(17),2,s(127)*s(17),(true->[])),arc(s(121)*s(19),0,s(112)*s(20),(true->[])),arc(s(121)*s(19),1,s(127)*s(15),(true->[])),arc(s(121)*s(19),2,s(127)*s(17),(true->[])),arc(s(127)*s(14),0,s(127)*s(16),(true->[])),arc(s(127)*s(14),1,s(127)*s(15),(true->[])),arc(s(127)*s(14),2,s(127)*s(13),(true->[])),arc(s(127)*s(13),0,s(127)*s(14),(true->[])),arc(s(127)*s(13),1,s(127)*s(15),(true->[])),arc(s(127)*s(13),2,s(127)*s(17),(true->[])),arc(s(101)*s(20),0,s(109)*s(20),(true->[])),arc(s(101)*s(20),1,s(111)*s(20),(true->[])),arc(s(101)*s(20),2,s(108)*s(20),(true->[])),arc(s(104)*s(20),0,s(110)*s(20),(true->[])),arc(s(104)*s(20),1,s(111)*s(20),(true->[])),arc(s(104)*s(20),2,s(108)*s(20),(true->[])),arc(s(105)*s(20),0,s(110)*s(20),(true->[])),arc(s(105)*s(20),1,s(111)*s(20),(true->[])),arc(s(105)*s(20),2,s(113)*s(20),(true->[])),arc(s(102)*s(20),0,s(110)*s(20),(true->[])),arc(s(102)*s(20),1,s(111)*s(20),(true->[])),arc(s(102)*s(20),2,s(92)*s(20),(true->[])),arc(s(103)*s(20),0,s(110)*s(20),(true->[])),arc(s(103)*s(20),1,s(111)*s(20),(true->[])),arc(s(103)*s(20),2,s(107)*s(20),(true->[])),arc(s(100)*s(20),0,s(91)*s(20),(true->[])),arc(s(100)*s(20),1,s(111)*s(20),(true->[])),arc(s(100)*s(20),2,s(108)*s(20),(true->[])),arc(s(108)*s(20),0,s(115)*s(20),(true->[])),arc(s(108)*s(20),1,s(118)*s(20),(true->[])),arc(s(108)*s(20),2,s(116)*s(20),(true->[])),arc(s(111)*s(20),0,s(117)*s(20),(true->[])),arc(s(111)*s(20),1,s(118)*s(20),(true->[])),arc(s(111)*s(20),2,s(116)*s(20),(true->[])),arc(s(112)*s(20),0,s(117)*s(20),(true->[])),arc(s(112)*s(20),1,s(118)*s(20),(true->[])),arc(s(112)*s(20),2,s(120)*s(20),(true->[])),arc(s(122)*s(19),0,s(119)*s(20),(true->[])),arc(s(122)*s(19),1,s(127)*s(15),(true->[])),arc(s(122)*s(19),2,s(127)*s(17),(true->[])),arc(s(127)*s(16),0,s(127)*s(16),(true->[])),arc(s(127)*s(16),1,s(127)*s(15),(true->[])),arc(s(127)*s(16),2,s(127)*s(19),(true->[])),arc(s(127)*s(17),0,s(127)*s(18),(true->[])),arc(s(127)*s(17),1,s(127)*s(15),(true->[])),arc(s(127)*s(17),2,s(127)*s(17),(true->[])),arc(s(113)*s(20),0,s(119)*s(20),(true->[])),arc(s(113)*s(20),1,s(118)*s(20),(true->[])),arc(s(113)*s(20),2,s(116)*s(20),(true->[])),arc(s(124)*s(18),0,s(127)*s(16),(true->[])),arc(s(124)*s(18),1,s(127)*s(15),(true->[])),arc(s(124)*s(18),2,s(120)*s(20),(true->[])),arc(s(109)*s(20),0,s(117)*s(20),(true->[])),arc(s(109)*s(20),1,s(118)*s(20),(true->[])),arc(s(109)*s(20),2,s(99)*s(20),(true->[])),arc(s(110)*s(20),0,s(117)*s(20),(true->[])),arc(s(110)*s(20),1,s(118)*s(20),(true->[])),arc(s(110)*s(20),2,s(114)*s(20),(true->[])),arc(s(107)*s(20),0,s(98)*s(20),(true->[])),arc(s(107)*s(20),1,s(118)*s(20),(true->[])),arc(s(107)*s(20),2,s(116)*s(20),(true->[])),arc(s(115)*s(20),0,s(126)*s(20),(true->[])),arc(s(115)*s(20),1,s(127)*s(20),(true->[])),arc(s(115)*s(20),2,s(106)*s(20),(true->[])),arc(s(116)*s(20),0,s(123)*s(20),(true->[])),arc(s(116)*s(20),1,s(127)*s(20),(true->[])),arc(s(116)*s(20),2,s(125)*s(20),(true->[])),arc(s(118)*s(20),0,s(126)*s(20),(true->[])),arc(s(118)*s(20),1,s(127)*s(20),(true->[])),arc(s(118)*s(20),2,s(125)*s(20),(true->[])),arc(s(117)*s(20),0,s(126)*s(20),(true->[])),arc(s(117)*s(20),1,s(127)*s(20),(true->[])),arc(s(117)*s(20),2,s(121)*s(20),(true->[])),arc(s(120)*s(20),0,s(127)*s(20),(true->[])),arc(s(120)*s(20),1,s(127)*s(20),(true->[])),arc(s(120)*s(20),2,s(125)*s(20),(true->[])),arc(s(119)*s(20),0,s(126)*s(20),(true->[])),arc(s(119)*s(20),1,s(127)*s(20),(true->[])),arc(s(119)*s(20),2,s(127)*s(20),(true->[])),arc(s(127)*s(19),0,s(127)*s(20),(true->[])),arc(s(127)*s(19),1,s(127)*s(15),(true->[])),arc(s(127)*s(19),2,s(127)*s(17),(true->[])),arc(s(127)*s(18),0,s(127)*s(16),(true->[])),arc(s(127)*s(18),1,s(127)*s(15),(true->[])),arc(s(127)*s(18),2,s(127)*s(20),(true->[])),arc(s(114)*s(20),0,s(105)*s(20),(true->[])),arc(s(114)*s(20),1,s(127)*s(20),(true->[])),arc(s(114)*s(20),2,s(125)*s(20),(true->[])),arc(s(126)*s(20),0,s(127)*s(20),(true->[])),arc(s(126)*s(20),1,s(127)*s(20),(true->[])),arc(s(126)*s(20),2,s(122)*s(20),(true->[])),arc(s(127)*s(20),0,s(127)*s(20),(true->[])),arc(s(127)*s(20),1,s(127)*s(20),(true->[])),arc(s(127)*s(20),2,s(127)*s(20),(true->[])),arc(s(123)*s(20),0,s(127)*s(20),(true->[])),arc(s(123)*s(20),1,s(127)*s(20),(true->[])),arc(s(123)*s(20),2,s(113)*s(20),(true->[])),arc(s(125)*s(20),0,s(124)*s(20),(true->[])),arc(s(125)*s(20),1,s(127)*s(20),(true->[])),arc(s(125)*s(20),2,s(127)*s(20),(true->[])),arc(s(121)*s(20),0,s(112)*s(20),(true->[])),arc(s(121)*s(20),1,s(127)*s(20),(true->[])),arc(s(121)*s(20),2,s(127)*s(20),(true->[])),arc(s(122)*s(20),0,s(119)*s(20),(true->[])),arc(s(122)*s(20),1,s(127)*s(20),(true->[])),arc(s(122)*s(20),2,s(127)*s(20),(true->[])),arc(s(124)*s(20),0,s(127)*s(20),(true->[])),arc(s(124)*s(20),1,s(127)*s(20),(true->[])),arc(s(124)*s(20),2,s(120)*s(20),(true->[]))],[],[],[])).
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ctr_specialisation(nb_zigzag, nb_zigzag_is_even, kernel([source(s(12)),sink(s(8)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(3),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(3),(true->[])),arc(s(6),2,s(14),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(3),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(2),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(12),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(12),(true->[])),arc(s(14),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(nb_zigzag, nb_zigzag_is_odd, kernel([source(s(3)),sink(s(8)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(3),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(3),(true->[])),arc(s(6),2,s(14),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(3),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(2),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(12),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(12),(true->[])),arc(s(14),2,s(10),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1082: Illustrating the NB_ZIGZAG constraint of the Example slot
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Automaton Figures 4.1083 and 4.1084 respectively depict the automaton associated with the constraint
NB_ZIGZAG and its simplified form.

s a b c d e f

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

a
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C 1

R −→
C +

←−
C 1

C −→
C +

←−
C

b
−→
C +

←−
C

−→
C +

←−
C 1

C −→
C +

←−
C 1

C −→
C +

←−
C 1

R

c
−→
C +

←−
C 1

L −→
C +

←−
C 1

M −→
C +

←−
C 1

L −→
C +

←−
C

d
−→
C +

←−
C

−→
C +

←−
C 1

C −→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C 1

R

e
−→
C +

←−
C 1

C −→
C +

←−
C 1

R −→
C +

←−
C 1

C −→
C +

←−
C

f
−→
C +

←−
C

−→
C +

←−
C 1

L −→
C +

←−
C 1

L −→
C +

←−
C 1

M

Table 4.263: Concrete glue matrix, derived from the parametrised glue matrix 3.22,
for the NB_ZIGZAG constraint defined as the composition of the ZIGZAG pattern , the

feature ONE , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.

s a b c d e f

s 0 0 0 0 0 0 0

a 0 0 0 0
R

0 1
C

0

b 0 0 1
C

0 1
C

0 0
R

c 0 0
L

0 −1
M

0 0
L

0

d 0 0 1
C

0 0 0 0
R

e 0 1
C

0 0
R

0 1
C

0

f 0 0 0
L

0 0
L

0 −1
M

Table 4.264: Concrete glue matrix, derived from the parametrised glue matrix 3.22,
for the simplified automaton of the NB_ZIGZAG constraint defined as the composition
of the ZIGZAG pattern , the feature ONE , and the aggregator sum ; cells of the glue
matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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= s





C ← default
D ← 0
R← default





< a

> b

< c

> d

< e

> f

R + C

>
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<

>
{
D
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m
a
x
(D

,
1
)}

<
>

{D
← 0}

<
{

C
←

m
a
x
(D

,
1
)

D
←

0

}

>{
C ← max(C,max(D, 1))
D ← 0

}

<



C ← default
D ← 0
R← R + C





>

<
{
D
←

m
a
x
(D

,
1
)}

>
{

C
←

m
a
x
(D

,
1
)

D
←

0

}

<{D ←
0}

>



C ← default
D ← 0
R← R + C





<{
C ← max(C,max(D, 1))
D ← 0

}

Figure 4.1083: Automaton for the NB_ZIGZAG constraint obtained by applying deco-
ration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is 0; (1)
missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from
b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f to s
the register R is updated wrt C and the register C is reset to its initial value
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= s{R← default}

< a

> b

< c

> d

< e

> f

R

>

=

<

>

<

>

<
{
R
←

R
+

1}

>

<

>

<

>
{
R
←

R
+

1}

<

>

<

Figure 4.1084: Simplified automaton for the NB_ZIGZAG constraint obtained by apply-
ing decoration Table 3.39 to the seed transducer of the ZIGZAG pattern where default

is 0; missing transitions from a, b, c, d, e, f to s are labelled by =; Ri −Ri−1 ≥ 0 and
−Ri +Ri−3 + 1 ≥ 0 are linear invariants.
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Specialisation

= s

< a

> b

> d

< e

>

=

<

>

<

=

>
>

<

=

<

s

=

s

=

Figure 4.1085: Automaton without registers for the NB_ZIGZAG_EQ_0 constraint; it
describes all sequences containing no occurrence of the ZIGZAG pattern on a sequence
of variables; it is derived from the automaton that counts the number of occurrences
of the ZIGZAG pattern by removing (1) the register R, (2) the transitions labelled by
found, i.e. transitions b → c and e → f that increment R, and (3) the states c and f
that become unreachable after removing transitions b→ c and e→ f .


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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s= r = t
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> b
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> d
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=
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=
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=

t′′′
=
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=

s′′′
=

f ′

>

f ′′

>
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>

c′

<

c′′

<

c′′′

<

Figure 4.1086: Automaton without registers for the NB_ZIGZAG_EQ_UP_WHEN_RAN-
GE_EQ_2 constraint; it describes all sequences containing the maximum number of occur-
rences of the ZIGZAG pattern when the difference between the maximum and the minimum
of the variables plus one of the sequence of sv variables is equal to 2, i.e. b sv4 c of the Restric-
tions slot (see ¬); transitions in blue correspond to a new occurrence of the ZIGZAG pattern,
dashed transitions to slack, and accepting states have a light-brown background; states c

and f are accepting when sv mod 4 = 0, states s , r , t , c′ and f ′ are accepting when

sv mod 4 = 1, states a , d , s′ , r′ , t′ , c′′ and f ′′ are accepting when sv mod 4 = 2,

states b , e , a′ , d′ , s′′ , r′′ , t′′ , c′′′ and f ′′′ are accepting when sv mod 4 = 3.
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> > < > <

> > < > =

> > < > >

> > > < >

Figure 4.1087: (top) Automaton without registers for the NB_ZIGZAG_EQ_UP cons-
traint; it describes all sequences containing the maximum number of occurrences of
the ZIGZAG pattern when the difference between the maximum and the minimum of
the variables plus one of the sequence of sv variables is greater than or equal to 3,
i.e. the upper bound max(0, b sv−1

3 c) of the Restrictions slot (see ); transitions in
blue correspond to a new occurrence of the ZIGZAG pattern, dashed transitions to slack,
and accepting states have a light-brown background; states s , c and f are accepting

when sv mod 3 = 1, states s′ , a , d , c′ and f ′ are accepting when sv mod 3 =

2, states s′′ , b , e , a′ , d′ , c′′ and f ′′ are accepting when sv mod 3 = 0.
(bottom) All corresponding solutions for sv− 1 ∈ {3, 4, 5}.
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POS_MAX_HEIGHT_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_HEIGHT_DECREASING_TERRACE.

Constraint POS_MAX_HEIGHT_DECREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

3 − 1

VALUE ≤ 2

Purpose

The constraint MAX_HEIGHT_DECREASING_TERRACE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern DECREASING_TERRACE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example
(

4, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)

Figure 4.1088 provides an example where the POS_MAX_HEIGHT_DECREASING_TERRACE

(4, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_height_decreasing_terrace,['20141203']).

ctr_origin(pos_max_height_decreasing_terrace, 'Based on constraint %c.', [max_height_decreasing_terrace]).

ctr_arguments(pos_max_height_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_height_decreasing_terrace, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_height_decreasing_terrace, []).

ctr_functional_dependency(pos_max_height_decreasing_terrace, 1, [2]).
ctr_functional_dependency(pos_max_height_decreasing_terrace, 3, [2]).

ctr_typical(pos_max_height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_max_height_decreasing_terrace,pos_max_height_decreasing_terrace(4,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_height_decreasing_terrace,[]).

ctr_eval(pos_max_height_decreasing_terrace, [checker(pos_max_height_decreasing_terrace_c),
    automaton(pos_max_height_decreasing_terrace_a),
    automaton_with_signature(pos_max_height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_height_decreasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_height_decreasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_height_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_height_decreasing_terrace, pos_max_height_decreasing_terrace_a, pair_signature(2,signature)).

pos_max_height_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_height_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_height_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,GT,r,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,r,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,r,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1088: Illustrating the POS_MAX_HEIGHT_DECREASING_TERRACE con-
straint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_HEIGHT_DECREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_HEIGHT_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_HEIGHT_INCREASING_TERRACE.

Constraint POS_MAX_HEIGHT_INCREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

3 − 1

VALUE ≤ 2

Purpose

The constraint MAX_HEIGHT_INCREASING_TERRACE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_TERRACE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example
(

5, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1089 provides an example where the POS_MAX_HEIGHT_INCREASING_TERRACE

(5, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_height_increasing_terrace,['20141203']).

ctr_origin(pos_max_height_increasing_terrace, 'Based on constraint %c.', [max_height_increasing_terrace]).

ctr_arguments(pos_max_height_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_height_increasing_terrace, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_height_increasing_terrace, []).

ctr_functional_dependency(pos_max_height_increasing_terrace, 1, [2]).
ctr_functional_dependency(pos_max_height_increasing_terrace, 3, [2]).

ctr_typical(pos_max_height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_max_height_increasing_terrace,pos_max_height_increasing_terrace(5,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_height_increasing_terrace,[]).

ctr_eval(pos_max_height_increasing_terrace, [checker(pos_max_height_increasing_terrace_c),
    automaton(pos_max_height_increasing_terrace_a),
    automaton_with_signature(pos_max_height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_height_increasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_height_increasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_height_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_height_increasing_terrace, pos_max_height_increasing_terrace_a, pair_signature(2,signature)).

pos_max_height_increasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_height_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_height_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_height_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_height_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,r,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,r,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,r,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1089: Illustrating the POS_MAX_HEIGHT_INCREASING_TERRACE con-
straint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_HEIGHT_INCREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2100 POS_MAX_HEIGHT_PLAIN

POS_MAX_HEIGHT_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_HEIGHT_PLAIN.

Constraint POS_MAX_HEIGHT_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_HEIGHT_PLAIN(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PLAIN for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example
(

5, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1090 provides an example where the POS_MAX_HEIGHT_PLAIN

(5, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_height_plain,['20141203']).

ctr_origin(pos_max_height_plain, 'Based on constraint %c.', [max_height_plain]).

ctr_arguments(pos_max_height_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_height_plain, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_height_plain, []).

ctr_functional_dependency(pos_max_height_plain, 1, [2]).
ctr_functional_dependency(pos_max_height_plain, 3, [2]).

ctr_typical(pos_max_height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_height_plain,pos_max_height_plain(5,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_height_plain,[]).

ctr_eval(pos_max_height_plain, [checker(pos_max_height_plain_c),
    automaton(pos_max_height_plain_a),
    automaton_with_signature(pos_max_height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_height_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_height_plain_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_height_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_height_plain, pos_max_height_plain_a, pair_signature(2,signature)).

pos_max_height_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_height_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_height_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_height_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_height_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,s,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(r,LT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(r,LT,s,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,s,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,s,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_height_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1090: Illustrating the POS_MAX_HEIGHT_PLAIN constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_HEIGHT_PLAIN constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_HEIGHT_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_HEIGHT_PLATEAU.

Constraint POS_MAX_HEIGHT_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_HEIGHT_PLATEAU(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern PLATEAU for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example
(

5, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)

Figure 4.1091 provides an example where the POS_MAX_HEIGHT_PLATEAU

(5, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
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    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
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    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
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    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>
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    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_height_plateau,['20141203']).

ctr_origin(pos_max_height_plateau, 'Based on constraint %c.', [max_height_plateau]).

ctr_arguments(pos_max_height_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_height_plateau, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_height_plateau, []).

ctr_functional_dependency(pos_max_height_plateau, 1, [2]).
ctr_functional_dependency(pos_max_height_plateau, 3, [2]).

ctr_typical(pos_max_height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_height_plateau,pos_max_height_plateau(5,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_height_plateau,[]).

ctr_eval(pos_max_height_plateau, [checker(pos_max_height_plateau_c),
    automaton(pos_max_height_plateau_a),
    automaton_with_signature(pos_max_height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_height_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_height_plateau_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_height_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_height_plateau, pos_max_height_plateau_a, pair_signature(2,signature)).

pos_max_height_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_height_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_height_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_height_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_height_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,GT,s,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(r,GT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(r,GT,s,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,GT,s,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,s,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.



POS_MAX_HEIGHT_PLATEAU 2105

> > < > < = < > = < < = > = <

3

plateau 1

4

plateau 2

5 (MAX)

5
feature values
(HEIGHT ≡ MIN)

plateau 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

5

2

3

1

2 2

4

3 3

4

5 5

2 2

5

0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 FOUND

Figure 4.1091: Illustrating the POS_MAX_HEIGHT_PLATEAU constraint of the Exam-
ple slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_HEIGHT_PLATEAU constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_HEIGHT_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_HEIGHT_PROPER_PLAIN.

Constraint POS_MAX_HEIGHT_PROPER_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_HEIGHT_PROPER_PLAIN(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern PROPER_PLAIN for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example
(

5, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1092 provides an example where the POS_MAX_HEIGHT_PROPER_PLAIN

(5, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_height_proper_plain,['20141203']).

ctr_origin(pos_max_height_proper_plain, 'Based on constraint %c.', [max_height_proper_plain]).

ctr_arguments(pos_max_height_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_height_proper_plain, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_height_proper_plain, []).

ctr_functional_dependency(pos_max_height_proper_plain, 1, [2]).
ctr_functional_dependency(pos_max_height_proper_plain, 3, [2]).

ctr_typical(pos_max_height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_height_proper_plain,pos_max_height_proper_plain(5,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_height_proper_plain,[]).

ctr_eval(pos_max_height_proper_plain, [checker(pos_max_height_proper_plain_c),
    automaton(pos_max_height_proper_plain_a),
    automaton_with_signature(pos_max_height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_height_proper_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_height_proper_plain_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_height_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_height_proper_plain, pos_max_height_proper_plain_a, pair_signature(2,signature)).

pos_max_height_proper_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_height_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_height_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_height_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_height_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(t,LT,s,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,s,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1092: Illustrating the POS_MAX_HEIGHT_PROPER_PLAIN constraint of the
Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_HEIGHT_PROPER_PLAIN constraint but use the dec-
oration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_HEIGHT_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_HEIGHT_PROPER_PLATEAU.

Constraint POS_MAX_HEIGHT_PROPER_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_HEIGHT_PROPER_PLATEAU(VALUE, VARIABLES) holds. In addi-
tion, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern PROPER_PLATEAU for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example
(

5, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1093 provides an example where the POS_MAX_HEIGHT_PROPER_PLATEAU

(5, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_height_proper_plateau,['20141203']).

ctr_origin(pos_max_height_proper_plateau, 'Based on constraint %c.', [max_height_proper_plateau]).

ctr_arguments(pos_max_height_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_height_proper_plateau, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_height_proper_plateau, []).

ctr_functional_dependency(pos_max_height_proper_plateau, 1, [2]).
ctr_functional_dependency(pos_max_height_proper_plateau, 3, [2]).

ctr_typical(pos_max_height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_height_proper_plateau,pos_max_height_proper_plateau(5,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_height_proper_plateau,[]).

ctr_eval(pos_max_height_proper_plateau, [checker(pos_max_height_proper_plateau_c),
    automaton(pos_max_height_proper_plateau_a),
    automaton_with_signature(pos_max_height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_height_proper_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_height_proper_plateau_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_height_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_height_proper_plateau, pos_max_height_proper_plateau_a, pair_signature(2,signature)).

pos_max_height_proper_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_height_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_height_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_height_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_height_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(t,GT,s,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,GT,s,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.



POS_MAX_HEIGHT_PROPER_PLATEAU 2113

> < = > < > < = > > < < = = >

3

plateau 1

proper

4

plateau 2

proper

5 (MAX)

5
feature values
(HEIGHT ≡ MIN)

plateau 3

proper

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

1

3 3

2

5

1

4 4

3

2

3

5 5 5

3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 FOUND

Figure 4.1093: Illustrating the POS_MAX_HEIGHT_PROPER_PLATEAU constraint of
the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_HEIGHT_PROPER_PLATEAU constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_HEIGHT_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_HEIGHT_STEADY.

Constraint POS_MAX_HEIGHT_STEADY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|

0

1

¬

VALUE ≤ 1

Purpose

The constraint MAX_HEIGHT_STEADY(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern STEADY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example
(

6, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1094 provides an example where the POS_MAX_HEIGHT_STEADY

(6, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_height_steady,['20141203']).

ctr_origin(pos_max_height_steady, 'Based on constraint %c.', [max_height_steady]).

ctr_arguments(pos_max_height_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_height_steady, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_height_steady, []).

ctr_functional_dependency(pos_max_height_steady, 1, [2]).
ctr_functional_dependency(pos_max_height_steady, 3, [2]).

ctr_typical(pos_max_height_steady,[size('VARIABLES')>1]).


ctr_example(pos_max_height_steady,pos_max_height_steady(6,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_height_steady,[]).

ctr_eval(pos_max_height_steady, [checker(pos_max_height_steady_c),
    automaton(pos_max_height_steady_a),
    automaton_with_signature(pos_max_height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_height_steady_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_height_steady_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_height_steady_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_steady_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        min(min(D,Xi),Xj)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R is min(min(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>min(min(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_height_steady, pos_max_height_steady_a, pair_signature(2,signature)).

pos_max_height_steady_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_height_steady_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_height_steady_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_height_steady_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_height_steady_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(min(min(D, Xi), Xj) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,EQ,s,(min(min(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,EQ,s,(R #> min(min(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_height_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.1094: Illustrating the POS_MAX_HEIGHT_STEADY constraint of the Exam-
ple slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_HEIGHT_STEADY constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_HEIGHT_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_HEIGHT_STEADY_SEQUENCE.

Constraint POS_MAX_HEIGHT_STEADY_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|

0

1

¬

VALUE ≤ 1

Purpose

The constraint MAX_HEIGHT_STEADY_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern STEADY_SEQUENCE for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example
(

5, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1095 provides an example where the POS_MAX_HEIGHT_STEADY_SEQUENCE

(5, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_height_steady_sequence,['20141203']).

ctr_origin(pos_max_height_steady_sequence, 'Based on constraint %c.', [max_height_steady_sequence]).

ctr_arguments(pos_max_height_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_height_steady_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_height_steady_sequence, []).

ctr_functional_dependency(pos_max_height_steady_sequence, 1, [2]).
ctr_functional_dependency(pos_max_height_steady_sequence, 3, [2]).

ctr_typical(pos_max_height_steady_sequence,[size('VARIABLES')>1]).


ctr_example(pos_max_height_steady_sequence,pos_max_height_steady_sequence(5,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_height_steady_sequence,[]).

ctr_eval(pos_max_height_steady_sequence, [checker(pos_max_height_steady_sequence_c),
    automaton(pos_max_height_steady_sequence_a),
    automaton_with_signature(pos_max_height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_height_steady_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_height_steady_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_height_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_height_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_max_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_max_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_height_steady_sequence, pos_max_height_steady_sequence_a, pair_signature(2,signature)).

pos_max_height_steady_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_height_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_height_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_height_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_height_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(r,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1095: Illustrating the POS_MAX_HEIGHT_STEADY_SEQUENCE constraint of
the Example slot

Typical |VARIABLES| > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_HEIGHT_STEADY_SEQUENCE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_BUMP_ON_DECREASING_SEQUENCE.

Constraint POS_MAX_MAX_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 2
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 3

Purpose

The constraint MAX_MAX_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
BUMP_ON_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example
(

6, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1096 provides an example where the POS_MAX_MAX_BUMP_ON_DECREASING_SEQUENCE

(6, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(pos_max_max_bump_on_decreasing_sequence, 'Based on constraint %c.', [max_max_bump_on_decreasing_sequence]).

ctr_arguments(pos_max_max_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_bump_on_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+2,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_bump_on_decreasing_sequence, []).

ctr_functional_dependency(pos_max_max_bump_on_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_max_bump_on_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_max_max_bump_on_decreasing_sequence,pos_max_max_bump_on_decreasing_sequence(6,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_bump_on_decreasing_sequence,[]).

ctr_eval(pos_max_max_bump_on_decreasing_sequence, [checker(pos_max_max_bump_on_decreasing_sequence_c),
    automaton(pos_max_max_bump_on_decreasing_sequence_a),
    automaton_with_signature(pos_max_max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_bump_on_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_bump_on_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        max(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is max(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>max(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_bump_on_decreasing_sequence, pos_max_max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(u,GT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(v,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(v,GT,t,(max(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(v,GT,t,(max(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(v,GT,t,(R #> max(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1096: Illustrating the POS_MAX_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2126 POS_MAX_MAX_BUMP_ON_DECREASING_SEQUENCE

Automaton Similar to the automaton of the MAX_MAX_BUMP_ON_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_DECREASING.

Constraint POS_MAX_MAX_DECREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_DECREASING(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern DECREASING for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example
(

6, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1097 provides an example where the POS_MAX_MAX_DECREASING

(6, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_decreasing,['20141203']).

ctr_origin(pos_max_max_decreasing, 'Based on constraint %c.', [max_max_decreasing]).

ctr_arguments(pos_max_max_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_decreasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_decreasing, []).

ctr_functional_dependency(pos_max_max_decreasing, 1, [2]).
ctr_functional_dependency(pos_max_max_decreasing, 3, [2]).

ctr_typical(pos_max_max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_decreasing,pos_max_max_decreasing(6,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_max_max_decreasing,[]).

ctr_eval(pos_max_max_decreasing, [checker(pos_max_max_decreasing_c),
    automaton(pos_max_max_decreasing_a),
    automaton_with_signature(pos_max_max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_decreasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_decreasing_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_decreasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        max(max(D,Xi),Xj)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,max(max(D,Xi),Xj)),
        pos_max_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is max(max(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,max(max(D,Xi),Xj)),
        pos_max_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>max(max(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,max(max(D,Xi),Xj)),
        pos_max_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_decreasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_decreasing, pos_max_max_decreasing_a, pair_signature(2,signature)).

pos_max_max_decreasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_decreasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_decreasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(max(max(D, Xi), Xj) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, max(R, max(max(D, Xi), Xj))])),
        arc(s,GT,s,(max(max(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, max(R, max(max(D, Xi), Xj))])),
        arc(s,GT,s,(R #> max(max(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, max(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_max_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1097: Illustrating the POS_MAX_MAX_DECREASING constraint of the Ex-
ample slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_DECREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_DECREASING_SEQUENCE.

Constraint POS_MAX_MAX_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_DECREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern DECREASING_SEQUENCE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example
(

6, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1098 provides an example where the POS_MAX_MAX_DECREASING_SEQUENCE

(6, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_decreasing_sequence,['20141203']).

ctr_origin(pos_max_max_decreasing_sequence, 'Based on constraint %c.', [max_max_decreasing_sequence]).

ctr_arguments(pos_max_max_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_decreasing_sequence, []).

ctr_functional_dependency(pos_max_max_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_max_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_decreasing_sequence,pos_max_max_decreasing_sequence(6,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_max_max_decreasing_sequence,[]).

ctr_eval(pos_max_max_decreasing_sequence, [checker(pos_max_max_decreasing_sequence_c),
    automaton(pos_max_max_decreasing_sequence_a),
    automaton_with_signature(pos_max_max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(max(D,Xi),Xj),
        pos_max_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xj)),
        pos_max_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xj),
        pos_max_max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_decreasing_sequence, pos_max_max_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_max_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xj)), -1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xj), R])),
        arc(t,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(t,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(t,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_max_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1098: Illustrating the POS_MAX_MAX_DECREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_DECREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_DIP_ON_INCREASING_SEQUENCE.

Constraint POS_MAX_MAX_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 2
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 3

Purpose

The constraint MAX_MAX_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
DIP_ON_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example
(

6, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1099 provides an example where the POS_MAX_MAX_DIP_ON_INCREASING_SEQUENCE

(6, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_dip_on_increasing_sequence,['20141203']).

ctr_origin(pos_max_max_dip_on_increasing_sequence, 'Based on constraint %c.', [max_max_dip_on_increasing_sequence]).

ctr_arguments(pos_max_max_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_dip_on_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+2,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_dip_on_increasing_sequence, []).

ctr_functional_dependency(pos_max_max_dip_on_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_max_dip_on_increasing_sequence, 3, [2]).

ctr_typical(pos_max_max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_max_max_dip_on_increasing_sequence,pos_max_max_dip_on_increasing_sequence(6,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_max_max_dip_on_increasing_sequence,[]).

ctr_eval(pos_max_max_dip_on_increasing_sequence, [checker(pos_max_max_dip_on_increasing_sequence_c),
    automaton(pos_max_max_dip_on_increasing_sequence_a),
    automaton_with_signature(pos_max_max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_dip_on_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_dip_on_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        max(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is max(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>max(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_dip_on_increasing_sequence, pos_max_max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

pos_max_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(u,LT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(v,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(v,LT,t,(max(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(v,LT,t,(max(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(v,LT,t,(R #> max(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1099: Illustrating the POS_MAX_MAX_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_DIP_ON_INCREASING_SEQUENCE constraint
but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_INCREASING.

Constraint POS_MAX_MAX_INCREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_INCREASING(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern INCREASING for which the feature value is
VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example
(

6, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1100 provides an example where the POS_MAX_MAX_INCREASING

(6, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_increasing,['20141203']).

ctr_origin(pos_max_max_increasing, 'Based on constraint %c.', [max_max_increasing]).

ctr_arguments(pos_max_max_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_increasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_increasing, []).

ctr_functional_dependency(pos_max_max_increasing, 1, [2]).
ctr_functional_dependency(pos_max_max_increasing, 3, [2]).

ctr_typical(pos_max_max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_increasing,pos_max_max_increasing(6,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_increasing,[]).

ctr_eval(pos_max_max_increasing, [checker(pos_max_max_increasing_c),
    automaton(pos_max_max_increasing_a),
    automaton_with_signature(pos_max_max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_increasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_increasing_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_increasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_increasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        max(max(D,Xi),Xj)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,max(max(D,Xi),Xj)),
        pos_max_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is max(max(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,max(max(D,Xi),Xj)),
        pos_max_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>max(max(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,max(max(D,Xi),Xj)),
        pos_max_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_increasing, pos_max_max_increasing_a, pair_signature(2,signature)).

pos_max_max_increasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_increasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_increasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(max(max(D, Xi), Xj) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, max(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,(max(max(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, max(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,(R #> max(max(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, max(R, max(max(D, Xi), Xj))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_max_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1100: Illustrating the POS_MAX_MAX_INCREASING constraint of the Exam-
ple slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_INCREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_INCREASING_SEQUENCE.

Constraint POS_MAX_MAX_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_INCREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the posi-
tion of the found letter in those occurrences of the pattern INCREASING_SEQUENCE

for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example
(

6, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1101 provides an example where the POS_MAX_MAX_INCREASING_SEQUENCE

(6, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_increasing_sequence,['20141203']).

ctr_origin(pos_max_max_increasing_sequence, 'Based on constraint %c.', [max_max_increasing_sequence]).

ctr_arguments(pos_max_max_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_increasing_sequence, []).

ctr_functional_dependency(pos_max_max_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_max_increasing_sequence, 3, [2]).

ctr_typical(pos_max_max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_increasing_sequence,pos_max_max_increasing_sequence(6,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_increasing_sequence,[]).

ctr_eval(pos_max_max_increasing_sequence, [checker(pos_max_max_increasing_sequence_c),
    automaton(pos_max_max_increasing_sequence_a),
    automaton_with_signature(pos_max_max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(max(D,Xi),Xj),
        pos_max_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xj),
        pos_max_max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xj)),
        pos_max_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_increasing_sequence, pos_max_max_increasing_sequence_a, pair_signature(2,signature)).

pos_max_max_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(max(D, Xi), Xj), -1000000, R])),
        arc(t,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(t,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(t,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xj), R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_max_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1101: Illustrating the POS_MAX_MAX_INCREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_INCREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_INFLEXION.

Constraint POS_MAX_MAX_INFLEXION(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_INFLEXION(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found let-
ter in those occurrences of the pattern INFLEXION for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example
(

6, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1102 provides an example where the POS_MAX_MAX_INFLEXION

(6, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_inflexion,['20141203']).

ctr_origin(pos_max_max_inflexion, 'Based on constraint %c.', [max_max_inflexion]).

ctr_arguments(pos_max_max_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_inflexion, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_inflexion, []).

ctr_functional_dependency(pos_max_max_inflexion, 1, [2]).
ctr_functional_dependency(pos_max_max_inflexion, 3, [2]).

ctr_typical(pos_max_max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_inflexion,pos_max_max_inflexion(6,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_inflexion,[]).

ctr_eval(pos_max_max_inflexion, [checker(pos_max_max_inflexion_c),
    automaton(pos_max_max_inflexion_a),
    automaton_with_signature(pos_max_max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_inflexion_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_inflexion_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_inflexion_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_inflexion_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_inflexion_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_inflexion_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        max(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is max(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>max(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        max(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is max(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>max(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,max(D,Xi)),
        pos_max_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_inflexion, pos_max_max_inflexion_a, pair_signature(2,signature)).

pos_max_max_inflexion_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_inflexion_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_inflexion_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(max(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(r,GT,t,(max(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(r,GT,t,(R #> max(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,LT,r,(max(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(t,LT,r,(max(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, max(R, max(D, Xi))])),
        arc(t,LT,r,(R #> max(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, max(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1102: Illustrating the POS_MAX_MAX_INFLEXION constraint of the Exam-
ple slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_INFLEXION constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_PEAK.

Constraint POS_MAX_MAX_PEAK(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_PEAK(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PEAK for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example
(

6, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1103 provides an example where the POS_MAX_MAX_PEAK

(6, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_peak,['20141203']).

ctr_origin(pos_max_max_peak, 'Based on constraint %c.', [max_max_peak]).

ctr_arguments(pos_max_max_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_peak, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_peak, []).

ctr_functional_dependency(pos_max_max_peak, 1, [2]).
ctr_functional_dependency(pos_max_max_peak, 3, [2]).

ctr_typical(pos_max_max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_peak,pos_max_max_peak(6,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_peak,[]).

ctr_eval(pos_max_max_peak, [checker(pos_max_max_peak_c),
    automaton(pos_max_max_peak_a),
    automaton_with_signature(pos_max_max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_peak_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_peak_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_peak_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_peak_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_peak_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_peak_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xi)),
        pos_max_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_peak_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_peak, pos_max_max_peak_a, pair_signature(2,signature)).

pos_max_max_peak_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_peak_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_peak_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(D, Xi), -1000000, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xi)), -1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,LT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(t,LT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1103: Illustrating the POS_MAX_MAX_PEAK constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_PEAK constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_STRICTLY_DECREASING_SEQUENCE.

Constraint POS_MAX_MAX_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example
(

6, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1104 provides an example where the POS_MAX_MAX_STRICTLY_DECREASING_SEQUENCE

(6, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_strictly_decreasing_sequence,['20141203']).

ctr_origin(pos_max_max_strictly_decreasing_sequence, 'Based on constraint %c.', [max_max_strictly_decreasing_sequence]).

ctr_arguments(pos_max_max_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_strictly_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_strictly_decreasing_sequence, []).

ctr_functional_dependency(pos_max_max_strictly_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_max_strictly_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_strictly_decreasing_sequence,pos_max_max_strictly_decreasing_sequence(6,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_strictly_decreasing_sequence,[]).

ctr_eval(pos_max_max_strictly_decreasing_sequence, [checker(pos_max_max_strictly_decreasing_sequence_c),
    automaton(pos_max_max_strictly_decreasing_sequence_a),
    automaton_with_signature(pos_max_max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_strictly_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_strictly_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(max(D,Xi),Xj),
        pos_max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xj)),
        pos_max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_strictly_decreasing_sequence, pos_max_max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xj)), -1000000, R])),
        arc(r,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(r,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(r,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(r,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1104: Illustrating the POS_MAX_MAX_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_STRICTLY_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_STRICTLY_INCREASING_SEQUENCE.

Constraint POS_MAX_MAX_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example
(

6, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1105 provides an example where the POS_MAX_MAX_STRICTLY_INCREASING_SEQUENCE

(6, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_strictly_increasing_sequence,['20141203']).

ctr_origin(pos_max_max_strictly_increasing_sequence, 'Based on constraint %c.', [max_max_strictly_increasing_sequence]).

ctr_arguments(pos_max_max_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_strictly_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_strictly_increasing_sequence, []).

ctr_functional_dependency(pos_max_max_strictly_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_max_strictly_increasing_sequence, 3, [2]).

ctr_typical(pos_max_max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_strictly_increasing_sequence,pos_max_max_strictly_increasing_sequence(6,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_strictly_increasing_sequence,[]).

ctr_eval(pos_max_max_strictly_increasing_sequence, [checker(pos_max_max_strictly_increasing_sequence_c),
    automaton(pos_max_max_strictly_increasing_sequence_a),
    automaton_with_signature(pos_max_max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_strictly_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_strictly_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(max(D,Xi),Xj),
        pos_max_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xj)),
        pos_max_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_strictly_increasing_sequence, pos_max_max_strictly_increasing_sequence_a, pair_signature(2,signature)).

pos_max_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(max(D, Xi), Xj), -1000000, R])),
        arc(r,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(r,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(r,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(r,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1105: Illustrating the POS_MAX_MAX_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_STRICTLY_INCREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_SUMMIT.

Constraint POS_MAX_MAX_SUMMIT(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_SUMMIT(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern SUMMIT for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example
(

5, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1106 provides an example where the POS_MAX_MAX_SUMMIT

(5, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_summit,['20141203']).

ctr_origin(pos_max_max_summit, 'Based on constraint %c.', [max_max_summit]).

ctr_arguments(pos_max_max_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_summit, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_summit, []).

ctr_functional_dependency(pos_max_max_summit, 1, [2]).
ctr_functional_dependency(pos_max_max_summit, 3, [2]).

ctr_typical(pos_max_max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_summit,pos_max_max_summit(5,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_summit,[]).

ctr_eval(pos_max_max_summit, [checker(pos_max_max_summit_c),
    automaton(pos_max_max_summit_a),
    automaton_with_signature(pos_max_max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_summit_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_summit_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_summit_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_summit_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_summit_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_summit_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xi)),
        pos_max_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_summit_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_summit, pos_max_max_summit_a, pair_signature(2,signature)).

pos_max_max_summit_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_summit_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_summit_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(D, Xi), -1000000, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xi)), -1000000, R])),
        arc(t,LT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(t,LT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(u,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1106: Illustrating the POS_MAX_MAX_SUMMIT constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_SUMMIT constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MAX_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MAX_ZIGZAG.

Constraint POS_MAX_MAX_ZIGZAG(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv+ 1
VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MAX_ZIGZAG(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern ZIGZAG for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example
(

7, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1107 provides an example where the POS_MAX_MAX_ZIGZAG

(7, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_max_zigzag,['20141203']).

ctr_origin(pos_max_max_zigzag, 'Based on constraint %c.', [max_max_zigzag]).

ctr_arguments(pos_max_max_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_max_zigzag, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv+1,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_max_zigzag, []).

ctr_functional_dependency(pos_max_max_zigzag, 1, [2]).
ctr_functional_dependency(pos_max_max_zigzag, 3, [2]).

ctr_typical(pos_max_max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_max_zigzag,pos_max_max_zigzag(7,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_max_zigzag,[]).

ctr_eval(pos_max_max_zigzag, [checker(pos_max_max_zigzag_c),
    automaton(pos_max_max_zigzag_a),
    automaton_with_signature(pos_max_max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_max_zigzag_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_max_zigzag_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_max_max_zigzag_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xi)),
        pos_max_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_max_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xi)),
        pos_max_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_max_zigzag, pos_max_max_zigzag_a, pair_signature(2,signature)).

pos_max_max_zigzag_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_max_zigzag_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_max_zigzag_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_max_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_max_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,GT,b,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(a,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(b,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(b,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(b,LT,c,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(D, Xi), -1000000, R])),
        arc(c,GT,f,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xi)), -1000000, R])),
        arc(c,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(c,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(c,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(c,LT,a,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(c,LT,a,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(c,LT,a,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(d,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,LT,e,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(e,GT,f,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(D, Xi), -1000000, R])),
        arc(e,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(e,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(f,GT,d,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(f,GT,d,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(f,GT,d,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(f,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, max(R, C)])),
        arc(f,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(f,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, max(R, C)])),
        arc(f,LT,c,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xi)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1107: Illustrating the POS_MAX_MAX_ZIGZAG constraint of the Example
slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MAX_ZIGZAG constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_BUMP_ON_DECREASING_SEQUENCE.

Constraint POS_MAX_MIN_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

3 − 2

VALUE ≤ 1

Purpose

The constraint MAX_MIN_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
BUMP_ON_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example
(

5, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1108 provides an example where the POS_MAX_MIN_BUMP_ON_DECREASING_SEQUENCE

(5, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(pos_max_min_bump_on_decreasing_sequence, 'Based on constraint %c.', [max_min_bump_on_decreasing_sequence]).

ctr_arguments(pos_max_min_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_bump_on_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_bump_on_decreasing_sequence, []).

ctr_functional_dependency(pos_max_min_bump_on_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_min_bump_on_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_max_min_bump_on_decreasing_sequence,pos_max_min_bump_on_decreasing_sequence(5,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_min_bump_on_decreasing_sequence,[]).

ctr_eval(pos_max_min_bump_on_decreasing_sequence, [checker(pos_max_min_bump_on_decreasing_sequence_c),
    automaton(pos_max_min_bump_on_decreasing_sequence_a),
    automaton_with_signature(pos_max_min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_bump_on_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_bump_on_decreasing_sequence, pos_max_min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(u,GT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(v,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(v,GT,t,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(v,GT,t,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(v,GT,t,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1108: Illustrating the POS_MAX_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_BUMP_ON_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_DECREASING.

Constraint POS_MAX_MIN_DECREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_DECREASING(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern DECREASING for which the feature value is
VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example
(

4, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1109 provides an example where the POS_MAX_MIN_DECREASING

(4, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_decreasing,['20141203']).

ctr_origin(pos_max_min_decreasing, 'Based on constraint %c.', [max_min_decreasing]).

ctr_arguments(pos_max_min_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_decreasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_decreasing, []).

ctr_functional_dependency(pos_max_min_decreasing, 1, [2]).
ctr_functional_dependency(pos_max_min_decreasing, 3, [2]).

ctr_typical(pos_max_min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_decreasing,pos_max_min_decreasing(4,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_max_min_decreasing,[]).

ctr_eval(pos_max_min_decreasing, [checker(pos_max_min_decreasing_c),
    automaton(pos_max_min_decreasing_a),
    automaton_with_signature(pos_max_min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_decreasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_decreasing_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_decreasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(min(D,Xi),Xj)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(min(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>min(min(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_decreasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_decreasing, pos_max_min_decreasing_a, pair_signature(2,signature)).

pos_max_min_decreasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_decreasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_decreasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(min(min(D, Xi), Xj) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,GT,s,(min(min(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,GT,s,(R #> min(min(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1109: Illustrating the POS_MAX_MIN_DECREASING constraint of the Exam-
ple slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_DECREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_DECREASING_SEQUENCE.

Constraint POS_MAX_MIN_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_DECREASING_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern DECREASING_SEQUENCE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example
(

4, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1110 provides an example where the POS_MAX_MIN_DECREASING_SEQUENCE

(4, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_decreasing_sequence,['20141203']).

ctr_origin(pos_max_min_decreasing_sequence, 'Based on constraint %c.', [max_min_decreasing_sequence]).

ctr_arguments(pos_max_min_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_decreasing_sequence, []).

ctr_functional_dependency(pos_max_min_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_min_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_decreasing_sequence,pos_max_min_decreasing_sequence(4,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_max_min_decreasing_sequence,[]).

ctr_eval(pos_max_min_decreasing_sequence, [checker(pos_max_min_decreasing_sequence_c),
    automaton(pos_max_min_decreasing_sequence_a),
    automaton_with_signature(pos_max_min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_max_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_max_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xj),
        pos_max_min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_decreasing_sequence, pos_max_min_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_min_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xj), R])),
        arc(t,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(t,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(t,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_min_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1110: Illustrating the POS_MAX_MIN_DECREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2182 POS_MAX_MIN_DECREASING_SEQUENCE

Automaton Similar to the automaton of the MAX_MIN_DECREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2184 POS_MAX_MIN_DIP_ON_INCREASING_SEQUENCE

POS_MAX_MIN_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_DIP_ON_INCREASING_SEQUENCE.

Constraint POS_MAX_MIN_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

3 − 2

VALUE ≤ 1

Purpose

The constraint MAX_MIN_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
DIP_ON_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example
(

2, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1111 provides an example where the POS_MAX_MIN_DIP_ON_INCREASING_SEQUENCE

(2, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_dip_on_increasing_sequence,['20141203']).

ctr_origin(pos_max_min_dip_on_increasing_sequence, 'Based on constraint %c.', [max_min_dip_on_increasing_sequence]).

ctr_arguments(pos_max_min_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_dip_on_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_dip_on_increasing_sequence, []).

ctr_functional_dependency(pos_max_min_dip_on_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_min_dip_on_increasing_sequence, 3, [2]).

ctr_typical(pos_max_min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_max_min_dip_on_increasing_sequence,pos_max_min_dip_on_increasing_sequence(2,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_min_dip_on_increasing_sequence,[]).

ctr_eval(pos_max_min_dip_on_increasing_sequence, [checker(pos_max_min_dip_on_increasing_sequence_c),
    automaton(pos_max_min_dip_on_increasing_sequence_a),
    automaton_with_signature(pos_max_min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_dip_on_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_dip_on_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_dip_on_increasing_sequence, pos_max_min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

pos_max_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(u,LT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(v,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(v,LT,t,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(v,LT,t,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(v,LT,t,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_min_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1111: Illustrating the POS_MAX_MIN_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2186 POS_MAX_MIN_DIP_ON_INCREASING_SEQUENCE

Automaton Similar to the automaton of the MAX_MIN_DIP_ON_INCREASING_SEQUENCE constraint
but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_GORGE.

Constraint POS_MAX_MIN_GORGE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_GORGE(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern GORGE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example
(

5, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1112 provides an example where the POS_MAX_MIN_GORGE

(5, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_gorge,['20141203']).

ctr_origin(pos_max_min_gorge, 'Based on constraint %c.', [max_min_gorge]).

ctr_arguments(pos_max_min_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_gorge, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_gorge, []).

ctr_functional_dependency(pos_max_min_gorge, 1, [2]).
ctr_functional_dependency(pos_max_min_gorge, 3, [2]).

ctr_typical(pos_max_min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_gorge,pos_max_min_gorge(5,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_min_gorge,[]).

ctr_eval(pos_max_min_gorge, [checker(pos_max_min_gorge_c),
    automaton(pos_max_min_gorge_a),
    automaton_with_signature(pos_max_min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_gorge_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_gorge_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_gorge_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_gorge_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_gorge_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xi)),
        pos_max_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_gorge_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_gorge, pos_max_min_gorge_a, pair_signature(2,signature)).

pos_max_min_gorge_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_gorge_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_gorge_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(D, Xi), 1000000, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xi)), 1000000, R])),
        arc(t,GT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(t,GT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(u,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_min_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1112: Illustrating the POS_MAX_MIN_GORGE constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_GORGE constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_INCREASING.

Constraint POS_MAX_MIN_INCREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_INCREASING(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern INCREASING for which the feature value is
VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example
(

4, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1113 provides an example where the POS_MAX_MIN_INCREASING

(4, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_increasing,['20141203']).

ctr_origin(pos_max_min_increasing, 'Based on constraint %c.', [max_min_increasing]).

ctr_arguments(pos_max_min_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_increasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_increasing, []).

ctr_functional_dependency(pos_max_min_increasing, 1, [2]).
ctr_functional_dependency(pos_max_min_increasing, 3, [2]).

ctr_typical(pos_max_min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_increasing,pos_max_min_increasing(4,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_min_increasing,[]).

ctr_eval(pos_max_min_increasing, [checker(pos_max_min_increasing_c),
    automaton(pos_max_min_increasing_a),
    automaton_with_signature(pos_max_min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_increasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_increasing_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_increasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_increasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(min(D,Xi),Xj)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(min(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>min(min(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(min(D,Xi),Xj)),
        pos_max_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_increasing, pos_max_min_increasing_a, pair_signature(2,signature)).

pos_max_min_increasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_increasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_increasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(min(min(D, Xi), Xj) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,(min(min(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,(R #> min(min(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_min_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.



POS_MAX_MIN_INCREASING 2193

> < = > > = < = < < = > > < =

3

increasing 1

1

increasing 2

3

increasing 3

4

increasing 4

4 (MAX)

1
feature values
(MIN)

increasing 5

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

4

3

5 5

2

1 1

3 3

4

6 6

3

1

3 3

0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 FOUND

Figure 4.1113: Illustrating the POS_MAX_MIN_INCREASING constraint of the Exam-
ple slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_INCREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_INCREASING_SEQUENCE.

Constraint POS_MAX_MIN_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_INCREASING_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_SEQUENCE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example
(

3, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1114 provides an example where the POS_MAX_MIN_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_increasing_sequence,['20141203']).

ctr_origin(pos_max_min_increasing_sequence, 'Based on constraint %c.', [max_min_increasing_sequence]).

ctr_arguments(pos_max_min_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_increasing_sequence, []).

ctr_functional_dependency(pos_max_min_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_min_increasing_sequence, 3, [2]).

ctr_typical(pos_max_min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_increasing_sequence,pos_max_min_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_min_increasing_sequence,[]).

ctr_eval(pos_max_min_increasing_sequence, [checker(pos_max_min_increasing_sequence_c),
    automaton(pos_max_min_increasing_sequence_a),
    automaton_with_signature(pos_max_min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_max_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xj),
        pos_max_min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_max_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_increasing_sequence, pos_max_min_increasing_sequence_a, pair_signature(2,signature)).

pos_max_min_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(t,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(t,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(t,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xj), R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_min_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1114: Illustrating the POS_MAX_MIN_INCREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_INCREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_INFLEXION.

Constraint POS_MAX_MIN_INFLEXION(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_MIN_INFLEXION(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern INFLEXION for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example
(

5, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 0, 0, 0〉

)

Figure 4.1115 provides an example where the POS_MAX_MIN_INFLEXION

(5, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 1, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_inflexion,['20141203']).

ctr_origin(pos_max_min_inflexion, 'Based on constraint %c.', [max_min_inflexion]).

ctr_arguments(pos_max_min_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_inflexion, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_inflexion, []).

ctr_functional_dependency(pos_max_min_inflexion, 1, [2]).
ctr_functional_dependency(pos_max_min_inflexion, 3, [2]).

ctr_typical(pos_max_min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_inflexion,pos_max_min_inflexion(5,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-1],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_min_inflexion,[]).

ctr_eval(pos_max_min_inflexion, [checker(pos_max_min_inflexion_c),
    automaton(pos_max_min_inflexion_a),
    automaton_with_signature(pos_max_min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_inflexion_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_inflexion_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_inflexion_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_inflexion_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_inflexion_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_inflexion_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,min(D,Xi)),
        pos_max_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_inflexion, pos_max_min_inflexion_a, pair_signature(2,signature)).

pos_max_min_inflexion_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_inflexion_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_inflexion_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(r,GT,t,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(r,GT,t,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,r,(min(D, Xi) #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,r,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))])),
        arc(t,LT,r,(R #> min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, max(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_min_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1115: Illustrating the POS_MAX_MIN_INFLEXION constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_INFLEXION constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_STRICTLY_DECREASING_SEQUENCE.

Constraint POS_MAX_MIN_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example
(

3, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1116 provides an example where the POS_MAX_MIN_STRICTLY_DECREASING_SEQUENCE

(3, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_strictly_decreasing_sequence,['20141203']).

ctr_origin(pos_max_min_strictly_decreasing_sequence, 'Based on constraint %c.', [max_min_strictly_decreasing_sequence]).

ctr_arguments(pos_max_min_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_strictly_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_strictly_decreasing_sequence, []).

ctr_functional_dependency(pos_max_min_strictly_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_min_strictly_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_strictly_decreasing_sequence,pos_max_min_strictly_decreasing_sequence(3,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_min_strictly_decreasing_sequence,[]).

ctr_eval(pos_max_min_strictly_decreasing_sequence, [checker(pos_max_min_strictly_decreasing_sequence_c),
    automaton(pos_max_min_strictly_decreasing_sequence_a),
    automaton_with_signature(pos_max_min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_strictly_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_strictly_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_strictly_decreasing_sequence, pos_max_min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R])),
        arc(r,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.



POS_MAX_MIN_STRICTLY_DECREASING_SEQUENCE 2205

= < > > = < < = < = > > = < >

1

decreasing
strictly

sequence 1

2

decreasing
strictly

sequence 2

3 (MAX)

3
feature values
(MIN)

decreasing
strictly

sequence 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

4 4

6

4

1 1

3

4 4

6 6

5

2 2

4

3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 FOUND

Figure 4.1116: Illustrating the POS_MAX_MIN_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_STRICTLY_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_STRICTLY_INCREASING_SEQUENCE.

Constraint POS_MAX_MIN_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example
(

3, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1117 provides an example where the POS_MAX_MIN_STRICTLY_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_strictly_increasing_sequence,['20141203']).

ctr_origin(pos_max_min_strictly_increasing_sequence, 'Based on constraint %c.', [max_min_strictly_increasing_sequence]).

ctr_arguments(pos_max_min_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_strictly_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_strictly_increasing_sequence, []).

ctr_functional_dependency(pos_max_min_strictly_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_min_strictly_increasing_sequence, 3, [2]).

ctr_typical(pos_max_min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_strictly_increasing_sequence,pos_max_min_strictly_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_min_strictly_increasing_sequence,[]).

ctr_eval(pos_max_min_strictly_increasing_sequence, [checker(pos_max_min_strictly_increasing_sequence_c),
    automaton(pos_max_min_strictly_increasing_sequence_a),
    automaton_with_signature(pos_max_min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_strictly_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_strictly_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_max_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_max_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_strictly_increasing_sequence, pos_max_min_strictly_increasing_sequence_a, pair_signature(2,signature)).

pos_max_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(r,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_min_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1117: Illustrating the POS_MAX_MIN_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_STRICTLY_INCREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_VALLEY.

Constraint POS_MAX_MIN_VALLEY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_VALLEY(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern VALLEY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example
(

5, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1118 provides an example where the POS_MAX_MIN_VALLEY

(5, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_valley,['20141203']).

ctr_origin(pos_max_min_valley, 'Based on constraint %c.', [max_min_valley]).

ctr_arguments(pos_max_min_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_valley, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_valley, []).

ctr_functional_dependency(pos_max_min_valley, 1, [2]).
ctr_functional_dependency(pos_max_min_valley, 3, [2]).

ctr_typical(pos_max_min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_valley,pos_max_min_valley(5,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_min_valley,[]).

ctr_eval(pos_max_min_valley, [checker(pos_max_min_valley_c),
    automaton(pos_max_min_valley_a),
    automaton_with_signature(pos_max_min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_valley_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_valley_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_valley_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_valley_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_valley_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_valley_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_valley_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xi)),
        pos_max_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_valley, pos_max_min_valley_a, pair_signature(2,signature)).

pos_max_min_valley_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_valley_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_valley_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(D, Xi), 1000000, R])),
        arc(t,GT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(t,GT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1118: Illustrating the POS_MAX_MIN_VALLEY constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_VALLEY constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_MIN_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_MIN_ZIGZAG.

Constraint POS_MAX_MIN_ZIGZAG(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ minv

VALUE ≤ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

2 − 1

VALUE ≤ 1

Purpose

The constraint MAX_MIN_ZIGZAG(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern ZIGZAG for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example
(

1, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉 ,
〈0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1119 provides an example where the POS_MAX_MIN_ZIGZAG

(1, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_min_zigzag,['20141203']).

ctr_origin(pos_max_min_zigzag, 'Based on constraint %c.', [max_min_zigzag]).

ctr_arguments(pos_max_min_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_min_zigzag, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=minv,'VALUE'=<markup(maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_min_zigzag, []).

ctr_functional_dependency(pos_max_min_zigzag, 1, [2]).
ctr_functional_dependency(pos_max_min_zigzag, 3, [2]).

ctr_typical(pos_max_min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_min_zigzag,pos_max_min_zigzag(1,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_min_zigzag,[]).

ctr_eval(pos_max_min_zigzag, [checker(pos_max_min_zigzag_c),
    automaton(pos_max_min_zigzag_a),
    automaton_with_signature(pos_max_min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_min_zigzag_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_min_zigzag_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_max_min_zigzag_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xi)),
        pos_max_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_max_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xi)),
        pos_max_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_min_zigzag, pos_max_min_zigzag_a, pair_signature(2,signature)).

pos_max_min_zigzag_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_min_zigzag_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_min_zigzag_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_min_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_min_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,GT,b,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(a,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(b,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(b,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(b,LT,c,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(D, Xi), 1000000, R])),
        arc(c,GT,f,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xi)), 1000000, R])),
        arc(c,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(c,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(c,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(c,LT,a,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(c,LT,a,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(c,LT,a,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(d,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,LT,e,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(e,GT,f,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(D, Xi), 1000000, R])),
        arc(e,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(e,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(f,GT,d,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(f,GT,d,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(f,GT,d,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(f,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, max(R, C)])),
        arc(f,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(f,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, max(R, C)])),
        arc(f,LT,c,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1119: Illustrating the POS_MAX_MIN_ZIGZAG constraint of the Example
slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_MIN_ZIGZAG constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_BUMP_ON_DECREASING_SEQUENCE.

Constraint POS_MAX_SURF_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 3 ∗ minv+ 3
VALUE ≤ 3 ∗ maxv− 3¬

among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
n1 ≥ VALUE− 3− max(maxv− 3, 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
n2 ≥ min(minv+ 3, 0)− 3− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 6 = 3 ∗ 3 − 3

Purpose

The constraint MAX_SURF_BUMP_ON_DECREASING_SEQUENCE(VALUE,
VARIABLES) holds. In addition, FOUND is a collection of 0/1 variables where the
value 1 indicates the position of the found letter in those occurrences of the pattern
BUMP_ON_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example
(

16, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(pos_max_surf_bump_on_decreasing_sequence, 'Based on constraint %c.', [max_surf_bump_on_decreasing_sequence]).

ctr_arguments(pos_max_surf_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_bump_on_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=3*minv+3,'VALUE'=<markup(3*maxv-3,1),among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),n1>='VALUE'-3-max(maxv-3,0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),n2>=min(minv+3,0)-3-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_bump_on_decreasing_sequence, []).

ctr_functional_dependency(pos_max_surf_bump_on_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_surf_bump_on_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_max_surf_bump_on_decreasing_sequence,pos_max_surf_bump_on_decreasing_sequence(16,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_bump_on_decreasing_sequence,[]).

ctr_eval(pos_max_surf_bump_on_decreasing_sequence, [checker(pos_max_surf_bump_on_decreasing_sequence_c),
    automaton(pos_max_surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(pos_max_surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_bump_on_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_bump_on_decreasing_sequence, pos_max_surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(u,GT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(v,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(v,GT,t,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(v,GT,t,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(v,GT,t,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1120 provides an example where the POS_MAX_SURF_BUMP_ON_DECREASING_SEQUENCE

(16, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1120: Illustrating the POS_MAX_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_BUMP_ON_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_DECREASING.

Constraint POS_MAX_SURF_DECREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
VALUE ≤ 2 ∗ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 3 = 2 ∗ 2 − 1

Purpose

The constraint MAX_SURF_DECREASING(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern DECREASING for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example
(

10, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1121 provides an example where the POS_MAX_SURF_DECREASING

(10, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    ctr_exchangeable/2,
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ctr_date(pos_max_surf_decreasing,['20141203']).

ctr_origin(pos_max_surf_decreasing, 'Based on constraint %c.', [max_surf_decreasing]).

ctr_arguments(pos_max_surf_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_decreasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=2*minv+1,'VALUE'=<markup(2*maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_decreasing, []).

ctr_functional_dependency(pos_max_surf_decreasing, 1, [2]).
ctr_functional_dependency(pos_max_surf_decreasing, 3, [2]).

ctr_typical(pos_max_surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_decreasing,pos_max_surf_decreasing(10,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_decreasing,[]).

ctr_eval(pos_max_surf_decreasing, [checker(pos_max_surf_decreasing_c),
    automaton(pos_max_surf_decreasing_a),
    automaton_with_signature(pos_max_surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_decreasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_decreasing_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_decreasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi+Xj>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi+Xj,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+Xi+Xj,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_decreasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_decreasing, pos_max_surf_decreasing_a, pair_signature(2,signature)).

pos_max_surf_decreasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_decreasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_decreasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(D + Xi + Xj #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi + Xj)])),
        arc(s,GT,s,(D + Xi + Xj #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi + Xj)])),
        arc(s,GT,s,(R #> D + Xi + Xj #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi + Xj)])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_surf_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1121: Illustrating the POS_MAX_SURF_DECREASING constraint of the Ex-
ample slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_DECREASING constraint but use the decora-
tion table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_DECREASING_SEQUENCE.

Constraint POS_MAX_SURF_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
rv = 2⇒ VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
rv ≥ 3⇒ VALUE = −∞∨ VALUE ≥ min(2 ∗ minv+ 1, sv ∗ (minv+ 1))
rv = 2⇒ VALUE ≤ 2 ∗ maxv− 1¬

rv ≥ 3⇒ VALUE ≤ max(2 ∗ maxv− 1, sv ∗ (maxv− 1)®)
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, 2 ∗ maxv− 3)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− sv ∗ (maxv− 2)− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, 2 ∗ minv+ 3)− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var) 0

3

®
8

VALUE ≤ 16 = 8 ∗ (3 − 1)

−4

−2



VALUE ≤ −5 = −2 ∗ 2 − 1

2

3

¬

VALUE ≤ 5 = 2 ∗ 3 − 1

Purpose

The constraint MAX_SURF_DECREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern DECREASING_SEQUENCE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
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    ctr_aggregate/3,
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    ctr_see_also/2,
    ctr_key_words/2,
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    ctr_graph/7,
    ctr_graph/9,
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ctr_date(pos_max_surf_decreasing_sequence,['20141203']).

ctr_origin(pos_max_surf_decreasing_sequence, 'Based on constraint %c.', [max_surf_decreasing_sequence]).

ctr_arguments(pos_max_surf_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,rv=2#=>'VALUE'=inf#\/'VALUE'>=2*minv+1,rv>=3#=>'VALUE'=inf#\/'VALUE'>=min(2*minv+1,sv*(minv+1)),rv=2#=>'VALUE'=<markup(2*maxv-1,1),rv>=3#=>'VALUE'=<max(markup(2*maxv-1,2),markup(sv*(maxv-1),3)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,2*maxv-3),rv>2#/\maxv>1#=>n1>='VALUE'-sv*(maxv-2)-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),rv=2#\/minv= -1#=>n2>=min(0,2*minv+3)-'VALUE',rv>2#/\minv< -1#=>n2>=sv*(minv+2)-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_decreasing_sequence, []).

ctr_functional_dependency(pos_max_surf_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_surf_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_decreasing_sequence,pos_max_surf_decreasing_sequence(18,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_decreasing_sequence,[]).

ctr_eval(pos_max_surf_decreasing_sequence, [checker(pos_max_surf_decreasing_sequence_c),
    automaton(pos_max_surf_decreasing_sequence_a),
    automaton_with_signature(pos_max_surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_max_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_max_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xj,
        pos_max_surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_decreasing_sequence, pos_max_surf_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_surf_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xj, R])),
        arc(t,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_surf_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

18, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1122 provides an example where the POS_MAX_SURF_DECREASING_SEQUENCE

(18, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1122: Illustrating the POS_MAX_SURF_DECREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2230 POS_MAX_SURF_DECREASING_SEQUENCE

Automaton Similar to the automaton of the MAX_SURF_DECREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2232 POS_MAX_SURF_DECREASING_TERRACE

POS_MAX_SURF_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_DECREASING_TERRACE.

Constraint POS_MAX_SURF_DECREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(2 ∗ (minv+ 1), (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(2 ∗ (maxv− 1)¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

3


10

VALUE ≤ 16 = (10 − 2) ∗ (3 − 1)

−4

−1

¬

VALUE ≤ −4

Purpose

The constraint MAX_SURF_DECREASING_TERRACE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern DECREASING_TERRACE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example
(

8, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_decreasing_terrace,['20141203']).

ctr_origin(pos_max_surf_decreasing_terrace, 'Based on constraint %c.', [max_surf_decreasing_terrace]).

ctr_arguments(pos_max_surf_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_decreasing_terrace, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*(minv+1),(sv-2)*(minv+1)),'VALUE'=<max(markup(2*(maxv-1),1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_decreasing_terrace, []).

ctr_functional_dependency(pos_max_surf_decreasing_terrace, 1, [2]).
ctr_functional_dependency(pos_max_surf_decreasing_terrace, 3, [2]).

ctr_typical(pos_max_surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_max_surf_decreasing_terrace,pos_max_surf_decreasing_terrace(8,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_decreasing_terrace,[]).

ctr_eval(pos_max_surf_decreasing_terrace, [checker(pos_max_surf_decreasing_terrace_c),
    automaton(pos_max_surf_decreasing_terrace_a),
    automaton_with_signature(pos_max_surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_decreasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_decreasing_terrace, pos_max_surf_decreasing_terrace_a, pair_signature(2,signature)).

pos_max_surf_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,r,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(t,GT,r,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,GT,r,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1123 provides an example where the POS_MAX_SURF_DECREASING_TERRACE

(8, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0]) con-
straint holds.
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Figure 4.1123: Illustrating the POS_MAX_SURF_DECREASING_TERRACE constraint
of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_DECREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2236 POS_MAX_SURF_DIP_ON_INCREASING_SEQUENCE

POS_MAX_SURF_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_DIP_ON_INCREASING_SEQUENCE.

Constraint POS_MAX_SURF_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 3 ∗ minv+ 3
VALUE ≤ 3 ∗ maxv− 3¬

among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
n1 ≥ VALUE− 3− max(maxv− 3, 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
n2 ≥ min(minv+ 3, 0)− 3− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

3

¬

VALUE ≤ 6 = 3 ∗ 3 − 3

Purpose

The constraint MAX_SURF_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
DIP_ON_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example
(

10, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(pos_max_surf_dip_on_increasing_sequence, 'Based on constraint %c.', [max_surf_dip_on_increasing_sequence]).

ctr_arguments(pos_max_surf_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_dip_on_increasing_sequence, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=3*minv+3,'VALUE'=<markup(3*maxv-3,1),among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),n1>='VALUE'-3-max(maxv-3,0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),n2>=min(minv+3,0)-3-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_dip_on_increasing_sequence, []).

ctr_functional_dependency(pos_max_surf_dip_on_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_surf_dip_on_increasing_sequence, 3, [2]).

ctr_typical(pos_max_surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_max_surf_dip_on_increasing_sequence,pos_max_surf_dip_on_increasing_sequence(10,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_dip_on_increasing_sequence,[]).

ctr_eval(pos_max_surf_dip_on_increasing_sequence, [checker(pos_max_surf_dip_on_increasing_sequence_c),
    automaton(pos_max_surf_dip_on_increasing_sequence_a),
    automaton_with_signature(pos_max_surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_dip_on_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_dip_on_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_dip_on_increasing_sequence, pos_max_surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

pos_max_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(u,LT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(v,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(v,LT,t,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(v,LT,t,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(v,LT,t,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1124 provides an example where the POS_MAX_SURF_DIP_ON_INCREASING_SEQUENCE

(10, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1124: Illustrating the POS_MAX_SURF_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_DIP_ON_INCREASING_SEQUENCE constraint
but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_GORGE.

Constraint POS_MAX_SURF_GORGE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
rv = 2⇒ VALUE = −∞∨ VALUE ≥ minv

rv ≥ 3⇒ VALUE = −∞∨ VALUE ≥ min(minv, (sv− 2) ∗ (minv+ 1)− 1)
rv = 2⇒ VALUE ≤ maxv− 1¬

rv ≥ 3⇒ VALUE ≤ max(maxv− 1, (sv− 2) ∗ (maxv− 1)− 1®)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, maxv− 2)
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
rv > 2 ∧ minv < −1⇒ n2 ≥ (sv− 2) ∗ (minv+ 2)− 1− VALUE

rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, minv+ 1)− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var) 0

3

®
11

VALUE ≤ 17 = (11 − 2) ∗ (3 − 1) − 1

−3

−1



−1 − 1

VALUE ≤ −2

1

2

¬

VALUE ≤ 1

Purpose

The constraint MAX_SURF_GORGE(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern GORGE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    ctr_aggregate/3,
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ctr_date(pos_max_surf_gorge,['20141203']).

ctr_origin(pos_max_surf_gorge, 'Based on constraint %c.', [max_surf_gorge]).

ctr_arguments(pos_max_surf_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_gorge, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,rv=2#=>'VALUE'=inf#\/'VALUE'>=minv,rv>=3#=>'VALUE'=inf#\/'VALUE'>=min(minv,(sv-2)*(minv+1)-1),rv=2#=>'VALUE'=<markup(maxv-1,1),rv>=3#=>'VALUE'=<max(markup(maxv-1,2),markup((sv-2)*(maxv-1)-1,3)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),rv>2#/\maxv>1#=>n1>='VALUE'-(sv-2)*(maxv-2),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,maxv-2),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),rv>2#/\minv< -1#=>n2>=(sv-2)*(minv+2)-1-'VALUE',rv=2#\/minv= -1#=>n2>=min(0,minv+1)-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_gorge, []).

ctr_functional_dependency(pos_max_surf_gorge, 1, [2]).
ctr_functional_dependency(pos_max_surf_gorge, 3, [2]).

ctr_typical(pos_max_surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_gorge,pos_max_surf_gorge(11,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_gorge,[]).

ctr_eval(pos_max_surf_gorge, [checker(pos_max_surf_gorge_c),
    automaton(pos_max_surf_gorge_a),
    automaton_with_signature(pos_max_surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_gorge_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_gorge_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_gorge_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_gorge_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_gorge_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_max_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_gorge_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_gorge, pos_max_surf_gorge_a, pair_signature(2,signature)).

pos_max_surf_gorge_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_gorge_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_gorge_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R])),
        arc(t,GT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,GT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

11, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1125 provides an example where the POS_MAX_SURF_GORGE

(11, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1125: Illustrating the POS_MAX_SURF_GORGE constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_GORGE constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_INCREASING.

Constraint POS_MAX_SURF_INCREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
VALUE ≤ 2 ∗ maxv− 1¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 3 = 2 ∗ 2 − 1

Purpose

The constraint MAX_SURF_INCREASING(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern INCREASING for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example
(

10, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1126 provides an example where the POS_MAX_SURF_INCREASING

(10, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
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    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
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    Institute of Computer Science AB (SICS).
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    Contributor(s):
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    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_increasing,['20141203']).

ctr_origin(pos_max_surf_increasing, 'Based on constraint %c.', [max_surf_increasing]).

ctr_arguments(pos_max_surf_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_increasing, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=2*minv+1,'VALUE'=<markup(2*maxv-1,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_increasing, []).

ctr_functional_dependency(pos_max_surf_increasing, 1, [2]).
ctr_functional_dependency(pos_max_surf_increasing, 3, [2]).

ctr_typical(pos_max_surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_increasing,pos_max_surf_increasing(10,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_increasing,[]).

ctr_eval(pos_max_surf_increasing, [checker(pos_max_surf_increasing_c),
    automaton(pos_max_surf_increasing_a),
    automaton_with_signature(pos_max_surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_increasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_increasing_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_increasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_increasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi+Xj>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi+Xj,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+Xi+Xj,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_increasing, pos_max_surf_increasing_a, pair_signature(2,signature)).

pos_max_surf_increasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_increasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_increasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(D + Xi + Xj #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi + Xj)])),
        arc(s,LT,s,(D + Xi + Xj #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi + Xj)])),
        arc(s,LT,s,(R #> D + Xi + Xj #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_surf_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1126: Illustrating the POS_MAX_SURF_INCREASING constraint of the Ex-
ample slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_INCREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_INCREASING_SEQUENCE.

Constraint POS_MAX_SURF_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
rv = 2⇒ VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
rv ≥ 3⇒ VALUE = −∞∨ VALUE ≥ min(2 ∗ minv+ 1, sv ∗ (minv+ 1))
rv = 2⇒ VALUE ≤ 2 ∗ maxv− 1¬

rv ≥ 3⇒ VALUE ≤ max(2 ∗ maxv− 1, sv ∗ (maxv− 1)®)
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, 2 ∗ maxv− 3)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− sv ∗ (maxv− 2)− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, 2 ∗ minv+ 3)− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var) 0

3

®
8

VALUE ≤ 16 = 8 ∗ (3 − 1)

−4

−2



VALUE ≤ −5 = −2 ∗ 2 − 1

2

3

¬

VALUE ≤ 5 = 2 ∗ 3 − 1

Purpose

The constraint MAX_SURF_INCREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern INCREASING_SEQUENCE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_increasing_sequence,['20141203']).

ctr_origin(pos_max_surf_increasing_sequence, 'Based on constraint %c.', [max_surf_increasing_sequence]).

ctr_arguments(pos_max_surf_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_increasing_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,rv=2#=>'VALUE'=inf#\/'VALUE'>=2*minv+1,rv>=3#=>'VALUE'=inf#\/'VALUE'>=min(2*minv+1,sv*(minv+1)),rv=2#=>'VALUE'=<markup(2*maxv-1,1),rv>=3#=>'VALUE'=<max(markup(2*maxv-1,2),markup(sv*(maxv-1),3)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,2*maxv-3),rv>2#/\maxv>1#=>n1>='VALUE'-sv*(maxv-2)-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),rv=2#\/minv= -1#=>n2>=min(0,2*minv+3)-'VALUE',rv>2#/\minv< -1#=>n2>=sv*(minv+2)-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_increasing_sequence, []).

ctr_functional_dependency(pos_max_surf_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_surf_increasing_sequence, 3, [2]).

ctr_typical(pos_max_surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_increasing_sequence,pos_max_surf_increasing_sequence(17,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_increasing_sequence,[]).

ctr_eval(pos_max_surf_increasing_sequence, [checker(pos_max_surf_increasing_sequence_c),
    automaton(pos_max_surf_increasing_sequence_a),
    automaton_with_signature(pos_max_surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_max_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xj,
        pos_max_surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_max_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_increasing_sequence, pos_max_surf_increasing_sequence_a, pair_signature(2,signature)).

pos_max_surf_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(t,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xj, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

17, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1127 provides an example where the POS_MAX_SURF_INCREASING_SEQUENCE

(17, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1127: Illustrating the POS_MAX_SURF_INCREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_INCREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_INCREASING_TERRACE.

Constraint POS_MAX_SURF_INCREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(2 ∗ (minv+ 1), (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(2 ∗ (maxv− 1)¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

3


10

VALUE ≤ 16 = (10 − 2) ∗ (3 − 1)

−4

−1

¬

VALUE ≤ −4

Purpose

The constraint MAX_SURF_INCREASING_TERRACE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_TERRACE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example
(

10, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_increasing_terrace,['20141203']).

ctr_origin(pos_max_surf_increasing_terrace, 'Based on constraint %c.', [max_surf_increasing_terrace]).

ctr_arguments(pos_max_surf_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_increasing_terrace, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*(minv+1),(sv-2)*(minv+1)),'VALUE'=<max(markup(2*(maxv-1),1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_increasing_terrace, []).

ctr_functional_dependency(pos_max_surf_increasing_terrace, 1, [2]).
ctr_functional_dependency(pos_max_surf_increasing_terrace, 3, [2]).

ctr_typical(pos_max_surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_max_surf_increasing_terrace,pos_max_surf_increasing_terrace(10,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_increasing_terrace,[]).

ctr_eval(pos_max_surf_increasing_terrace, [checker(pos_max_surf_increasing_terrace_c),
    automaton(pos_max_surf_increasing_terrace_a),
    automaton_with_signature(pos_max_surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_increasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_increasing_terrace, pos_max_surf_increasing_terrace_a, pair_signature(2,signature)).

pos_max_surf_increasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,r,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,r,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,r,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_surf_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1128 provides an example where the POS_MAX_SURF_INCREASING_TERRACE

(10, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1128: Illustrating the POS_MAX_SURF_INCREASING_TERRACE constraint
of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_INCREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2256 POS_MAX_SURF_INFLEXION

POS_MAX_SURF_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_INFLEXION.

Constraint POS_MAX_SURF_INFLEXION(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv, (sv− 2) ∗ minv)
VALUE ≤ max(maxv¬, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1

¬

VALUE ≤ −1

0

2


8

VALUE ≤ 12 = (8 − 2) ∗ 2

Purpose

The constraint MAX_SURF_INFLEXION(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found let-
ter in those occurrences of the pattern INFLEXION for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example
(

14, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_inflexion,['20141203']).

ctr_origin(pos_max_surf_inflexion, 'Based on constraint %c.', [max_surf_inflexion]).

ctr_arguments(pos_max_surf_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_inflexion, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv,(sv-2)*minv),'VALUE'=<max(markup(maxv,1),markup((sv-2)*maxv,2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_inflexion, []).

ctr_functional_dependency(pos_max_surf_inflexion, 1, [2]).
ctr_functional_dependency(pos_max_surf_inflexion, 3, [2]).

ctr_typical(pos_max_surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_inflexion,pos_max_surf_inflexion(14,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_inflexion,[]).

ctr_eval(pos_max_surf_inflexion, [checker(pos_max_surf_inflexion_c),
    automaton(pos_max_surf_inflexion_a),
    automaton_with_signature(pos_max_surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_inflexion_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_inflexion_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_inflexion_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_inflexion_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_inflexion_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_inflexion_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_inflexion, pos_max_surf_inflexion_a, pair_signature(2,signature)).

pos_max_surf_inflexion_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_inflexion_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_inflexion_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(r,GT,t,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(r,GT,t,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,r,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,r,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,r,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.



POS_MAX_SURF_INFLEXION 2257

Figure 4.1129 provides an example where the POS_MAX_SURF_INFLEXION

(14, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1129: Illustrating the POS_MAX_SURF_INFLEXION constraint of the Exam-
ple slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_INFLEXION constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_PEAK.

Constraint POS_MAX_SURF_PEAK(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv+ 1, (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(maxv¬, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


8

VALUE ≤ 12 = (8 − 2) ∗ 2

−3

−1

¬

VALUE ≤ −1

Purpose

The constraint MAX_SURF_PEAK(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PEAK for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example
(

14, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_peak,['20141203']).

ctr_origin(pos_max_surf_peak, 'Based on constraint %c.', [max_surf_peak]).

ctr_arguments(pos_max_surf_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_peak, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv+1,(sv-2)*(minv+1)),'VALUE'=<max(markup(maxv,1),markup((sv-2)*maxv,2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_peak, []).

ctr_functional_dependency(pos_max_surf_peak, 1, [2]).
ctr_functional_dependency(pos_max_surf_peak, 3, [2]).

ctr_typical(pos_max_surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_peak,pos_max_surf_peak(14,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_peak,[]).

ctr_eval(pos_max_surf_peak, [checker(pos_max_surf_peak_c),
    automaton(pos_max_surf_peak_a),
    automaton_with_signature(pos_max_surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_peak_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_peak_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_peak_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_peak_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_peak_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_peak_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_max_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_peak_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_peak, pos_max_surf_peak_a, pair_signature(2,signature)).

pos_max_surf_peak_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_peak_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_peak_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,LT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1130 provides an example where the POS_MAX_SURF_PEAK

(14, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1130: Illustrating the POS_MAX_SURF_PEAK constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_PEAK constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2264 POS_MAX_SURF_PLAIN

POS_MAX_SURF_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_PLAIN.

Constraint POS_MAX_SURF_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv, (sv− 2) ∗ minv)
VALUE ≤ max(maxv− 1¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


10

VALUE ≤ 8 = (10 − 2) ∗ (2 − 1)

−3

−1

¬

−1 − 1

VALUE ≤ −2

Purpose

The constraint MAX_SURF_PLAIN(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PLAIN for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example
(

6, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_plain,['20141203']).

ctr_origin(pos_max_surf_plain, 'Based on constraint %c.', [max_surf_plain]).

ctr_arguments(pos_max_surf_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_plain, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv,(sv-2)*minv),'VALUE'=<max(markup(maxv-1,1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_plain, []).

ctr_functional_dependency(pos_max_surf_plain, 1, [2]).
ctr_functional_dependency(pos_max_surf_plain, 3, [2]).

ctr_typical(pos_max_surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_plain,pos_max_surf_plain(6,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_plain,[]).

ctr_eval(pos_max_surf_plain, [checker(pos_max_surf_plain_c),
    automaton(pos_max_surf_plain_a),
    automaton_with_signature(pos_max_surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_plain_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_plain_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_plain, pos_max_surf_plain_a, pair_signature(2,signature)).

pos_max_surf_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,s,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(r,LT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(r,LT,s,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,s,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,s,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_surf_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1131 provides an example where the POS_MAX_SURF_PLAIN

(6, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0])
constraint holds.
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Figure 4.1131: Illustrating the POS_MAX_SURF_PLAIN constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2266 POS_MAX_SURF_PLAIN

Automaton Similar to the automaton of the MAX_SURF_PLAIN constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_PLATEAU.

Constraint POS_MAX_SURF_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv+ 1, (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(maxv¬, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


8

VALUE ≤ 12 = (8 − 2) ∗ 2

−3

−1

¬

VALUE ≤ −1

Purpose

The constraint MAX_SURF_PLATEAU(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PLATEAU for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example
(

10, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_plateau,['20141203']).

ctr_origin(pos_max_surf_plateau, 'Based on constraint %c.', [max_surf_plateau]).

ctr_arguments(pos_max_surf_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_plateau, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv+1,(sv-2)*(minv+1)),'VALUE'=<max(markup(maxv,1),markup((sv-2)*maxv,2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_plateau, []).

ctr_functional_dependency(pos_max_surf_plateau, 1, [2]).
ctr_functional_dependency(pos_max_surf_plateau, 3, [2]).

ctr_typical(pos_max_surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_plateau,pos_max_surf_plateau(10,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_plateau,[]).

ctr_eval(pos_max_surf_plateau, [checker(pos_max_surf_plateau_c),
    automaton(pos_max_surf_plateau_a),
    automaton_with_signature(pos_max_surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_plateau_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_plateau_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_plateau, pos_max_surf_plateau_a, pair_signature(2,signature)).

pos_max_surf_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,GT,s,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(r,GT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(r,GT,s,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,s,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(t,GT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,GT,s,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1132 provides an example where the POS_MAX_SURF_PLATEAU

(10, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0])
constraint holds.
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Figure 4.1132: Illustrating the POS_MAX_SURF_PLATEAU constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_PLATEAU constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_PROPER_PLAIN.

Constraint POS_MAX_SURF_PROPER_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(2 ∗ minv, (sv− 2) ∗ minv)
VALUE ≤ max(2 ∗ (maxv− 1)¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


9

VALUE ≤ 7 = (9 − 2) ∗ (2 − 1)

−3

−1

¬
8

VALUE ≤ −4 = 2 ∗ (−1 − 1)

Purpose

The constraint MAX_SURF_PROPER_PLAIN(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern PROPER_PLAIN for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example
(

10, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_proper_plain,['20141203']).

ctr_origin(pos_max_surf_proper_plain, 'Based on constraint %c.', [max_surf_proper_plain]).

ctr_arguments(pos_max_surf_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_proper_plain, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*minv,(sv-2)*minv),'VALUE'=<max(markup(2*(maxv-1),1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_proper_plain, []).

ctr_functional_dependency(pos_max_surf_proper_plain, 1, [2]).
ctr_functional_dependency(pos_max_surf_proper_plain, 3, [2]).

ctr_typical(pos_max_surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_proper_plain,pos_max_surf_proper_plain(10,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_proper_plain,[]).

ctr_eval(pos_max_surf_proper_plain, [checker(pos_max_surf_proper_plain_c),
    automaton(pos_max_surf_proper_plain_a),
    automaton_with_signature(pos_max_surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_proper_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_proper_plain_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_proper_plain, pos_max_surf_proper_plain_a, pair_signature(2,signature)).

pos_max_surf_proper_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,LT,s,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,LT,s,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_surf_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1133 provides an example where the POS_MAX_SURF_PROPER_PLAIN

(10, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1133: Illustrating the POS_MAX_SURF_PROPER_PLAIN constraint of the Ex-
ample slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_PROPER_PLAIN constraint but use the deco-
ration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_PROPER_PLATEAU.

Constraint POS_MAX_SURF_PROPER_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(2 ∗ (minv+ 1), (sv− 2) ∗ (minv+ 1))
VALUE ≤ max(2 ∗ maxv¬, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


8

VALUE ≤ 12 = (8 − 2) ∗ 2

−3

−1

¬

VALUE ≤ −2 = 2 ∗ −1

Purpose

The constraint MAX_SURF_PROPER_PLATEAU(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern PROPER_PLATEAU for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example
(

15, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_proper_plateau,['20141203']).

ctr_origin(pos_max_surf_proper_plateau, 'Based on constraint %c.', [max_surf_proper_plateau]).

ctr_arguments(pos_max_surf_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_proper_plateau, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*(minv+1),(sv-2)*(minv+1)),'VALUE'=<max(markup(2*maxv,1),markup((sv-2)*maxv,2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_proper_plateau, []).

ctr_functional_dependency(pos_max_surf_proper_plateau, 1, [2]).
ctr_functional_dependency(pos_max_surf_proper_plateau, 3, [2]).

ctr_typical(pos_max_surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_proper_plateau,pos_max_surf_proper_plateau(15,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_surf_proper_plateau,[]).

ctr_eval(pos_max_surf_proper_plateau, [checker(pos_max_surf_proper_plateau_c),
    automaton(pos_max_surf_proper_plateau_a),
    automaton_with_signature(pos_max_surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_proper_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi),
        pos_max_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_proper_plateau, pos_max_surf_proper_plateau_a, pair_signature(2,signature)).

pos_max_surf_proper_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,GT,s,(D + Xi #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi)])),
        arc(t,GT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)])),
        arc(t,GT,s,(R #> D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1134 provides an example where the POS_MAX_SURF_PROPER_PLATEAU

(15, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.
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Figure 4.1134: Illustrating the POS_MAX_SURF_PROPER_PLATEAU constraint of the
Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_PROPER_PLATEAU constraint but use the dec-
oration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_STEADY.

Constraint POS_MAX_SURF_STEADY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ 2 ∗ minv
VALUE ≤ 2 ∗ maxv¬

among(n1, VARIABLES[1, sv], 〈maxv〉)
n1 ≥ VALUE− 2 ∗ (maxv− 1)
among(n2, VARIABLES[1, sv], 〈minv〉)
n2 ≥ 2 ∗ (minv+ 1)− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
sv = |VARIABLES|

0

2

¬

VALUE ≤ 4 = 2 ∗ 2

Purpose

The constraint MAX_SURF_STEADY(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern STEADY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example
(

12, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1135 provides an example where the POS_MAX_SURF_STEADY

(12, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_steady,['20141203']).

ctr_origin(pos_max_surf_steady, 'Based on constraint %c.', [max_surf_steady]).

ctr_arguments(pos_max_surf_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_steady, let([maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),sv=size('VARIABLES'),n1,n2],[sv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=2*minv,'VALUE'=<markup(2*maxv,1),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),n1>='VALUE'-2*(maxv-1),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv]])),n2>=2*(minv+1)-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_steady, []).

ctr_functional_dependency(pos_max_surf_steady, 1, [2]).
ctr_functional_dependency(pos_max_surf_steady, 3, [2]).

ctr_typical(pos_max_surf_steady,[size('VARIABLES')>1]).


ctr_example(pos_max_surf_steady,pos_max_surf_steady(12,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_surf_steady,[]).

ctr_eval(pos_max_surf_steady, [checker(pos_max_surf_steady_c),
    automaton(pos_max_surf_steady_a),
    automaton_with_signature(pos_max_surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_steady_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_steady_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_steady_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_steady_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        D+Xi+Xj>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R is D+Xi+Xj,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>D+Xi+Xj,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+Xi+Xj),
        pos_max_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_steady, pos_max_surf_steady_a, pair_signature(2,signature)).

pos_max_surf_steady_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_steady_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_steady_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_steady_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_steady_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(D + Xi + Xj #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + Xi + Xj)])),
        arc(s,EQ,s,(D + Xi + Xj #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + Xi + Xj)])),
        arc(s,EQ,s,(R #> D + Xi + Xj #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1135: Illustrating the POS_MAX_SURF_STEADY constraint of the Example
slot

Typical |VARIABLES| > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_STEADY constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_STEADY_SEQUENCE.

Constraint POS_MAX_SURF_STEADY_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = −∞
rv = 1⇒ VALUE = −∞∨ VALUE ≥ sv ∗ minv
rv ≥ 2⇒ VALUE = −∞∨ VALUE ≥ min(2 ∗ minv, sv ∗ minv)
rv = 1⇒ VALUE ≤ sv ∗ maxv¬

rv ≥ 2⇒ VALUE ≤ max(2 ∗ maxv, sv ∗ maxv®)
among(n1, VARIABLES[1, sv], 〈maxv〉)
n1 ≥ VALUE− max(0, sv ∗ (maxv− 1))
among(n2, VARIABLES[2, sv], 〈minv〉)
n2 ≥ min(0, sv ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)

0

2

®
8

VALUE ≤ 16 = 8 ∗ 2

−3

−1



VALUE ≤ −2 = 2 ∗ −1

2
¬

8

VALUE ≤ 16 = 8 ∗ 2

Purpose

The constraint MAX_SURF_STEADY_SEQUENCE(VALUE, VARIABLES) holds. In addi-
tion, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern STEADY_SEQUENCE for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_steady_sequence,['20141203']).

ctr_origin(pos_max_surf_steady_sequence, 'Based on constraint %c.', [max_surf_steady_sequence]).

ctr_arguments(pos_max_surf_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_steady_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#=>'VALUE'= -1000000,rv=1#=>'VALUE'=inf#\/'VALUE'>=sv*minv,rv>=2#=>'VALUE'=inf#\/'VALUE'>=min(2*minv,sv*minv),rv=1#=>'VALUE'=<markup(sv*maxv,1),rv>=2#=>'VALUE'=<max(markup(2*maxv,2),markup(sv*maxv,3)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),n1>='VALUE'-max(0,sv*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv),create_col(val,[[minv]])),n2>=min(0,sv*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_steady_sequence, []).

ctr_functional_dependency(pos_max_surf_steady_sequence, 1, [2]).
ctr_functional_dependency(pos_max_surf_steady_sequence, 3, [2]).

ctr_typical(pos_max_surf_steady_sequence,[size('VARIABLES')>1]).


ctr_example(pos_max_surf_steady_sequence,pos_max_surf_steady_sequence(15,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_steady_sequence,[]).

ctr_eval(pos_max_surf_steady_sequence, [checker(pos_max_surf_steady_sequence_c),
    automaton(pos_max_surf_steady_sequence_a),
    automaton_with_signature(pos_max_surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_steady_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_max_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_max_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_steady_sequence, pos_max_surf_steady_sequence_a, pair_signature(2,signature)).

pos_max_surf_steady_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(r,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

15, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1136 provides an example where the POS_MAX_SURF_STEADY_SEQUENCE

(15, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1136: Illustrating the POS_MAX_SURF_STEADY_SEQUENCE constraint of
the Example slot

Typical |VARIABLES| > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_STEADY_SEQUENCE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_STRICTLY_DECREASING_SEQUENCE.

Constraint POS_MAX_SURF_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
minv < 0⇒ VALUE = −∞∨ VALUE ≥ `1 ∗ minv+ b`1 ∗ (`1 − 1)/2c
minv ≥ 0⇒ VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
maxv > 0⇒ VALUE ≤ `2 ∗ maxv− b`2 ∗ (`2 − 1)/2c¬
maxv ≤ 0⇒ VALUE ≤ 2 ∗ maxv− 1

among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− max(0, min(sv, rv) ∗ (maxv− 2))− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
n2 ≥ min(0, min(sv, rv) ∗ (minv+ 2))− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
`1 = min(min(sv, rv), |minv|)
`2 = min(min(sv, rv), |maxv|)
minv =minval(VARIABLES.var)

−3

−1



VALUE ≤ −3

1

4

¬
`1 = 1
`2 = 3

3

VALUE ≤ 9

1

4

¬
`1 = 1
`2 = 4

5

VALUE ≤ 10

−1

2

¬
`1 = 1
`2 = 2

4

VALUE ≤ 3

Purpose

The constraint MAX_SURF_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(pos_max_surf_strictly_decreasing_sequence, 'Based on constraint %c.', [max_surf_strictly_decreasing_sequence]).

ctr_arguments(pos_max_surf_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_strictly_decreasing_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),l1=min(min(sv,rv),abs(minv)),l2=min(min(sv,rv),abs(maxv)),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,minv<0#=>'VALUE'=inf#\/'VALUE'>=l1*minv+l1*(l1-1)/2,minv>=0#=>'VALUE'=inf#\/'VALUE'>=2*minv+1,maxv>0#=>'VALUE'=<markup(l2*maxv-l2*(l2-1)/2,1),maxv=<0#=>'VALUE'=<markup(2*maxv-1,2),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-max(0,min(sv,rv)*(maxv-2))-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),n2>=min(0,min(sv,rv)*(minv+2))-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_strictly_decreasing_sequence, []).

ctr_functional_dependency(pos_max_surf_strictly_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_surf_strictly_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_strictly_decreasing_sequence,pos_max_surf_strictly_decreasing_sequence(13,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_strictly_decreasing_sequence,[]).

ctr_eval(pos_max_surf_strictly_decreasing_sequence, [checker(pos_max_surf_strictly_decreasing_sequence_c),
    automaton(pos_max_surf_strictly_decreasing_sequence_a),
    automaton_with_signature(pos_max_surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_strictly_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_strictly_decreasing_sequence, pos_max_surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R])),
        arc(r,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

13, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1137 provides an example where the POS_MAX_SURF_STRICTLY_DECREASING_SEQUENCE

(13, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1137: Illustrating the POS_MAX_SURF_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_STRICTLY_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_STRICTLY_INCREASING_SEQUENCE.

Constraint POS_MAX_SURF_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = −∞
minv < 0⇒ VALUE = −∞∨ VALUE ≥ `1 ∗ minv+ b`1 ∗ (`1 − 1)/2c
minv ≥ 0⇒ VALUE = −∞∨ VALUE ≥ 2 ∗ minv+ 1
maxv > 0⇒ VALUE ≤ `2 ∗ maxv− b`2 ∗ (`2 − 1)/2c¬
maxv ≤ 0⇒ VALUE ≤ 2 ∗ maxv− 1

among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− max(0, min(sv, rv) ∗ (maxv− 2))− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
n2 ≥ min(0, min(sv, rv) ∗ (minv+ 2))− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
`1 = min(min(sv, rv), |minv|)
`2 = min(min(sv, rv), |maxv|)
minv =minval(VARIABLES.var)

−3

−1



VALUE ≤ −3

1

4

¬
`1 = 1
`2 = 3

3

VALUE ≤ 9

1

4

¬
`1 = 1
`2 = 4

5

VALUE ≤ 10

−1

3

¬
`1 = 1
`2 = 3

4

VALUE ≤ 6

Purpose

The constraint MAX_SURF_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_strictly_increasing_sequence,['20141203']).

ctr_origin(pos_max_surf_strictly_increasing_sequence, 'Based on constraint %c.', [max_surf_strictly_increasing_sequence]).

ctr_arguments(pos_max_surf_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_strictly_increasing_sequence, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),l1=min(min(sv,rv),abs(minv)),l2=min(min(sv,rv),abs(maxv)),minv=minval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'= -1000000,minv<0#=>'VALUE'=inf#\/'VALUE'>=l1*minv+l1*(l1-1)/2,minv>=0#=>'VALUE'=inf#\/'VALUE'>=2*minv+1,maxv>0#=>'VALUE'=<markup(l2*maxv-l2*(l2-1)/2,1),maxv=<0#=>'VALUE'=<markup(2*maxv-1,2),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-max(0,min(sv,rv)*(maxv-2))-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),n2>=min(0,min(sv,rv)*(minv+2))-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_strictly_increasing_sequence, []).

ctr_functional_dependency(pos_max_surf_strictly_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_surf_strictly_increasing_sequence, 3, [2]).

ctr_typical(pos_max_surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_strictly_increasing_sequence,pos_max_surf_strictly_increasing_sequence(16,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_strictly_increasing_sequence,[]).

ctr_eval(pos_max_surf_strictly_increasing_sequence, [checker(pos_max_surf_strictly_increasing_sequence_c),
    automaton(pos_max_surf_strictly_increasing_sequence_a),
    automaton_with_signature(pos_max_surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_strictly_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_max_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_strictly_increasing_sequence, pos_max_surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

pos_max_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(r,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_surf_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

16, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1138 provides an example where the POS_MAX_SURF_STRICTLY_INCREASING_SEQUENCE

(16, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1138: Illustrating the POS_MAX_SURF_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_STRICTLY_INCREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_SUMMIT.

Constraint POS_MAX_SURF_SUMMIT(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
rv = 2⇒ VALUE = −∞∨ VALUE ≥ minv+ 1
rv ≥ 3⇒
VALUE = −∞∨ VALUE ≥ min(minv+ 1, (sv− 2) ∗ (minv+ 1) + 1)

rv = 2⇒ VALUE ≤ maxv¬

rv ≥ 3⇒ VALUE ≤ max(maxv, (sv− 2) ∗ (maxv− 1) + 1®)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, maxv− 1)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)− 1
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, minv+ 2)− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ (sv− 2) ∗ (minv+ 2)− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var) 0

3

®
11

VALUE ≤ 19 = (11 − 2) ∗ (3 − 1) + 1

−3

−1



VALUE ≤ −1

1

2

¬

VALUE ≤ 2

Purpose

The constraint MAX_SURF_SUMMIT(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern SUMMIT for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_summit,['20141203']).

ctr_origin(pos_max_surf_summit, 'Based on constraint %c.', [max_surf_summit]).

ctr_arguments(pos_max_surf_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_summit, let([maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,rv=2#=>'VALUE'=inf#\/'VALUE'>=minv+1,rv>=3#=>'VALUE'=inf#\/'VALUE'>=min(minv+1,(sv-2)*(minv+1)+1),rv=2#=>'VALUE'=<markup(maxv,1),rv>=3#=>'VALUE'=<max(markup(maxv,2),markup((sv-2)*(maxv-1)+1,3)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,maxv-1),rv>2#/\maxv>1#=>n1>='VALUE'-(sv-2)*(maxv-2)-1,among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),rv=2#\/minv= -1#=>n2>=min(0,minv+2)-'VALUE',rv>2#/\minv< -1#=>n2>=(sv-2)*(minv+2)-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_summit, []).

ctr_functional_dependency(pos_max_surf_summit, 1, [2]).
ctr_functional_dependency(pos_max_surf_summit, 3, [2]).

ctr_typical(pos_max_surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_summit,pos_max_surf_summit(13,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_summit,[]).

ctr_eval(pos_max_surf_summit, [checker(pos_max_surf_summit_c),
    automaton(pos_max_surf_summit_a),
    automaton_with_signature(pos_max_surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_summit_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_summit_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_summit_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_summit_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_summit_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_summit_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_max_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_summit_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_summit, pos_max_surf_summit_a, pair_signature(2,signature)).

pos_max_surf_summit_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_summit_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_summit_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R])),
        arc(t,LT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,LT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

13, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1139 provides an example where the POS_MAX_SURF_SUMMIT

(13, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1139: Illustrating the POS_MAX_SURF_SUMMIT constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_SUMMIT constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_VALLEY.

Constraint POS_MAX_SURF_VALLEY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = −∞
VALUE = −∞∨ VALUE ≥ min(minv, (sv− 2) ∗ minv)
VALUE ≤ max(maxv− 1¬, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

0

2


10

VALUE ≤ 8 = (10 − 2) ∗ (2 − 1)

−3

−1

¬

−1 − 1

VALUE ≤ −2

Purpose

The constraint MAX_SURF_VALLEY(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern VALLEY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example
(

15, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_valley,['20141203']).

ctr_origin(pos_max_surf_valley, 'Based on constraint %c.', [max_surf_valley]).

ctr_arguments(pos_max_surf_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_valley, let([maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(minv,(sv-2)*minv),'VALUE'=<max(markup(maxv-1,1),markup((sv-2)*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_valley, []).

ctr_functional_dependency(pos_max_surf_valley, 1, [2]).
ctr_functional_dependency(pos_max_surf_valley, 3, [2]).

ctr_typical(pos_max_surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_valley,pos_max_surf_valley(15,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_surf_valley,[]).

ctr_eval(pos_max_surf_valley, [checker(pos_max_surf_valley_c),
    automaton(pos_max_surf_valley_a),
    automaton_with_signature(pos_max_surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_valley_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_valley_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_valley_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_valley_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_valley_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_valley_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_valley_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_max_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_valley, pos_max_surf_valley_a, pair_signature(2,signature)).

pos_max_surf_valley_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_valley_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_valley_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(t,GT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,GT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1140 provides an example where the POS_MAX_SURF_VALLEY

(15, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.
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Figure 4.1140: Illustrating the POS_MAX_SURF_VALLEY constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_VALLEY constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_SURF_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_SURF_ZIGZAG.

Constraint POS_MAX_SURF_ZIGZAG(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = −∞∨ VALUE = −∞,

VALUE ≥ min

(
2 ∗ minv+ 1,
b(sv− 1)/2c ∗ minv+ b(sv− 2)/2c ∗ (minv+ 1)

) 
VALUE ≤ max

(
2 ∗ maxv− 1¬,
b(sv− 1)/2c ∗ maxv+ b(sv− 2)/2c ∗ (maxv− 1)

)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− b(sv− 1)/2c − max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− b(sv− 1)/2c − VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


11

VALUE ≤ 14 = 5 ∗ 2 + 4 ∗ (2 − 1)

−3

−1

¬

VALUE ≤ −3

Purpose

The constraint MAX_SURF_ZIGZAG(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern ZIGZAG for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_surf_zigzag,['20141203']).

ctr_origin(pos_max_surf_zigzag, 'Based on constraint %c.', [max_surf_zigzag]).

ctr_arguments(pos_max_surf_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_surf_zigzag, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'= -1000000,'VALUE'=inf#\/'VALUE'>=min(2*minv+1,(sv-1)/2*minv+(sv-2)/2*(minv+1)),'VALUE'=<max(markup(2*maxv-1,1),markup((sv-1)/2*maxv+(sv-2)/2*(maxv-1),2)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-(sv-1)/2-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-(sv-1)/2-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_surf_zigzag, []).

ctr_functional_dependency(pos_max_surf_zigzag, 1, [2]).
ctr_functional_dependency(pos_max_surf_zigzag, 3, [2]).

ctr_typical(pos_max_surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_surf_zigzag,pos_max_surf_zigzag(21,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_surf_zigzag,[]).

ctr_eval(pos_max_surf_zigzag, [checker(pos_max_surf_zigzag_c),
    automaton(pos_max_surf_zigzag_a),
    automaton_with_signature(pos_max_surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_surf_zigzag_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default= -1000000,
        pos_max_surf_zigzag_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_surf_zigzag_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_max_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_max_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_surf_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_max_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_surf_zigzag, pos_max_surf_zigzag_a, pair_signature(2,signature)).

pos_max_surf_zigzag_a(Flag,Value,VARIABLES,FOUND):-
        Default = -1000000,
        pos_max_surf_zigzag_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_surf_zigzag_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_surf_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_surf_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,GT,b,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(a,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(b,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(b,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(b,LT,c,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(c,GT,f,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R])),
        arc(c,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(c,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(c,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(c,LT,a,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(c,LT,a,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(c,LT,a,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(d,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,LT,e,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(e,GT,f,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(e,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(e,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(f,GT,d,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(f,GT,d,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(f,GT,d,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(f,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(f,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(f,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(f,LT,c,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

21, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1141 provides an example where the POS_MAX_SURF_ZIGZAG

(21, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1141: Illustrating the POS_MAX_SURF_ZIGZAG constraint of the Example
slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_SURF_ZIGZAG constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_DECREASING_SEQUENCE.

Constraint POS_MAX_WIDTH_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 2⇒ VALUE ≤ 2¬

rv ≥ 3⇒ VALUE ≤ sv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


5

VALUE ≤ 5

0

1

¬

VALUE ≤ 2

Purpose

The constraint MAX_WIDTH_DECREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern DECREASING_SEQUENCE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

5, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1142 provides an example where the POS_MAX_WIDTH_DECREASING_SEQUENCE

(5, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_decreasing_sequence,['20141203']).

ctr_origin(pos_max_width_decreasing_sequence, 'Based on constraint %c.', [max_width_decreasing_sequence]).

ctr_arguments(pos_max_width_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=2#=>'VALUE'=<markup(2,1),rv>=3#=>'VALUE'=<markup(sv,2),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_decreasing_sequence, []).

ctr_functional_dependency(pos_max_width_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_width_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_decreasing_sequence,pos_max_width_decreasing_sequence(5,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_decreasing_sequence,[]).

ctr_eval(pos_max_width_decreasing_sequence, [checker(pos_max_width_decreasing_sequence_c),
    automaton(pos_max_width_decreasing_sequence_a),
    automaton_with_signature(pos_max_width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_max_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_decreasing_sequence, pos_max_width_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_width_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_width_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1142: Illustrating the POS_MAX_WIDTH_DECREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_DECREASING_SEQUENCE constraint but
use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_DECREASING_TERRACE.

Constraint POS_MAX_WIDTH_DECREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MAX_WIDTH_DECREASING_TERRACE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern DECREASING_TERRACE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example
(

2, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)

Figure 4.1143 provides an example where the POS_MAX_WIDTH_DECREASING_TERRACE

(2, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_decreasing_terrace,['20141203']).

ctr_origin(pos_max_width_decreasing_terrace, 'Based on constraint %c.', [max_width_decreasing_terrace]).

ctr_arguments(pos_max_width_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_decreasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_decreasing_terrace, []).

ctr_functional_dependency(pos_max_width_decreasing_terrace, 1, [2]).
ctr_functional_dependency(pos_max_width_decreasing_terrace, 3, [2]).

ctr_typical(pos_max_width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_max_width_decreasing_terrace,pos_max_width_decreasing_terrace(2,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_decreasing_terrace,[]).

ctr_eval(pos_max_width_decreasing_terrace, [checker(pos_max_width_decreasing_terrace_c),
    automaton(pos_max_width_decreasing_terrace_a),
    automaton_with_signature(pos_max_width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_decreasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_decreasing_terrace, pos_max_width_decreasing_terrace_a, pair_signature(2,signature)).

pos_max_width_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,r,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(t,GT,r,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,GT,r,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1143: Illustrating the POS_MAX_WIDTH_DECREASING_TERRACE constraint
of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_DECREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_GORGE.

Constraint POS_MAX_WIDTH_GORGE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
rv = 2⇒ VALUE ≤ 1¬

rv ≥ 3⇒ VALUE ≤ max(0, sv− 2)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

1

¬

VALUE ≤ 1

0

2


7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MAX_WIDTH_GORGE(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern GORGE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

3, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1144 provides an example where the POS_MAX_WIDTH_GORGE

(3, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_gorge,['20141203']).

ctr_origin(pos_max_width_gorge, 'Based on constraint %c.', [max_width_gorge]).

ctr_arguments(pos_max_width_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_gorge, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,rv=2#=>'VALUE'=<markup(1,1),rv>=3#=>'VALUE'=<max(0,markup(sv-2,2)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_gorge, []).

ctr_functional_dependency(pos_max_width_gorge, 1, [2]).
ctr_functional_dependency(pos_max_width_gorge, 3, [2]).

ctr_typical(pos_max_width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_gorge,pos_max_width_gorge(3,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_gorge,[]).

ctr_eval(pos_max_width_gorge, [checker(pos_max_width_gorge_c),
    automaton(pos_max_width_gorge_a),
    automaton_with_signature(pos_max_width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_gorge_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_gorge_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_gorge_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_gorge_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_gorge_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_gorge_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_gorge, pos_max_width_gorge_a, pair_signature(2,signature)).

pos_max_width_gorge_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_gorge_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_gorge_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(t,GT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,GT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(u,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1144: Illustrating the POS_MAX_WIDTH_GORGE constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_GORGE constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



POS_MAX_WIDTH_GORGE 2319



2320 POS_MAX_WIDTH_INCREASING_SEQUENCE

POS_MAX_WIDTH_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_INCREASING_SEQUENCE.

Constraint POS_MAX_WIDTH_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 2⇒ VALUE ≤ 2¬

rv ≥ 3⇒ VALUE ≤ sv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2


5

VALUE ≤ 5

0

1

¬

VALUE ≤ 2

Purpose

The constraint MAX_WIDTH_INCREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern INCREASING_SEQUENCE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

5, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1145 provides an example where the POS_MAX_WIDTH_INCREASING_SEQUENCE

(5, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_increasing_sequence,['20141203']).

ctr_origin(pos_max_width_increasing_sequence, 'Based on constraint %c.', [max_width_increasing_sequence]).

ctr_arguments(pos_max_width_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=2#=>'VALUE'=<markup(2,1),rv>=3#=>'VALUE'=<markup(sv,2),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_increasing_sequence, []).

ctr_functional_dependency(pos_max_width_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_width_increasing_sequence, 3, [2]).

ctr_typical(pos_max_width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_increasing_sequence,pos_max_width_increasing_sequence(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_increasing_sequence,[]).

ctr_eval(pos_max_width_increasing_sequence, [checker(pos_max_width_increasing_sequence_c),
    automaton(pos_max_width_increasing_sequence_a),
    automaton_with_signature(pos_max_width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_max_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_increasing_sequence, pos_max_width_increasing_sequence_a, pair_signature(2,signature)).

pos_max_width_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(t,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1145: Illustrating the POS_MAX_WIDTH_INCREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_INCREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_INCREASING_TERRACE.

Constraint POS_MAX_WIDTH_INCREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MAX_WIDTH_INCREASING_TERRACE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_TERRACE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example
(

3, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1146 provides an example where the POS_MAX_WIDTH_INCREASING_TERRACE

(3, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_increasing_terrace,['20141203']).

ctr_origin(pos_max_width_increasing_terrace, 'Based on constraint %c.', [max_width_increasing_terrace]).

ctr_arguments(pos_max_width_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_increasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_increasing_terrace, []).

ctr_functional_dependency(pos_max_width_increasing_terrace, 1, [2]).
ctr_functional_dependency(pos_max_width_increasing_terrace, 3, [2]).

ctr_typical(pos_max_width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_max_width_increasing_terrace,pos_max_width_increasing_terrace(3,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_max_width_increasing_terrace,[]).

ctr_eval(pos_max_width_increasing_terrace, [checker(pos_max_width_increasing_terrace_c),
    automaton(pos_max_width_increasing_terrace_a),
    automaton_with_signature(pos_max_width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_increasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_increasing_terrace, pos_max_width_increasing_terrace_a, pair_signature(2,signature)).

pos_max_width_increasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,r,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,r,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,r,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1146: Illustrating the POS_MAX_WIDTH_INCREASING_TERRACE constraint
of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_INCREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_INFLEXION.

Constraint POS_MAX_WIDTH_INFLEXION(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MAX_WIDTH_INFLEXION(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern INFLEXION for which the feature value
is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example
(

3, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉 ,
〈0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1147 provides an example where the POS_MAX_WIDTH_INFLEXION

(3, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 1, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_inflexion,['20141203']).

ctr_origin(pos_max_width_inflexion, 'Based on constraint %c.', [max_width_inflexion]).

ctr_arguments(pos_max_width_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_inflexion, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_inflexion, []).

ctr_functional_dependency(pos_max_width_inflexion, 1, [2]).
ctr_functional_dependency(pos_max_width_inflexion, 3, [2]).

ctr_typical(pos_max_width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_inflexion,pos_max_width_inflexion(3,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_inflexion,[]).

ctr_eval(pos_max_width_inflexion, [checker(pos_max_width_inflexion_c),
    automaton(pos_max_width_inflexion_a),
    automaton_with_signature(pos_max_width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_inflexion_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_inflexion_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_inflexion_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_inflexion_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_inflexion_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_inflexion_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_inflexion, pos_max_width_inflexion_a, pair_signature(2,signature)).

pos_max_width_inflexion_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_inflexion_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_inflexion_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(r,GT,t,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(r,GT,t,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,r,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,r,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,r,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1147: Illustrating the POS_MAX_WIDTH_INFLEXION constraint of the Ex-
ample slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_INFLEXION constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2332 POS_MAX_WIDTH_PEAK

POS_MAX_WIDTH_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_PEAK.

Constraint POS_MAX_WIDTH_PEAK(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MAX_WIDTH_PEAK(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PEAK for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

3, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0〉

)

Figure 4.1148 provides an example where the POS_MAX_WIDTH_PEAK

(3, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 1, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_peak,['20141203']).

ctr_origin(pos_max_width_peak, 'Based on constraint %c.', [max_width_peak]).

ctr_arguments(pos_max_width_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_peak, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_peak, []).

ctr_functional_dependency(pos_max_width_peak, 1, [2]).
ctr_functional_dependency(pos_max_width_peak, 3, [2]).

ctr_typical(pos_max_width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_peak,pos_max_width_peak(3,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_width_peak,[]).

ctr_eval(pos_max_width_peak, [checker(pos_max_width_peak_c),
    automaton(pos_max_width_peak_a),
    automaton_with_signature(pos_max_width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_peak_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_peak_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_peak_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_peak_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_peak_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_peak_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_peak_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_peak, pos_max_width_peak_a, pair_signature(2,signature)).

pos_max_width_peak_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_peak_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_peak_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,LT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_width_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1148: Illustrating the POS_MAX_WIDTH_PEAK constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_PEAK constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_PLAIN.

Constraint POS_MAX_WIDTH_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MAX_WIDTH_PLAIN(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PLAIN for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

2, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)

Figure 4.1149 provides an example where the POS_MAX_WIDTH_PLAIN

(2, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_plain,['20141203']).

ctr_origin(pos_max_width_plain, 'Based on constraint %c.', [max_width_plain]).

ctr_arguments(pos_max_width_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_plain, []).

ctr_functional_dependency(pos_max_width_plain, 1, [2]).
ctr_functional_dependency(pos_max_width_plain, 3, [2]).

ctr_typical(pos_max_width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_plain,pos_max_width_plain(2,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_plain,[]).

ctr_eval(pos_max_width_plain, [checker(pos_max_width_plain_c),
    automaton(pos_max_width_plain_a),
    automaton_with_signature(pos_max_width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_plain_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_plain_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_plain, pos_max_width_plain_a, pair_signature(2,signature)).

pos_max_width_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,s,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(r,LT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(r,LT,s,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,s,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,s,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_width_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1149: Illustrating the POS_MAX_WIDTH_PLAIN constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_PLAIN constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_PLATEAU.

Constraint POS_MAX_WIDTH_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MAX_WIDTH_PLATEAU(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern PLATEAU for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example
(

4, 〈1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1150 provides an example where the POS_MAX_WIDTH_PLATEAU

(4, [1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_plateau,['20141203']).

ctr_origin(pos_max_width_plateau, 'Based on constraint %c.', [max_width_plateau]).

ctr_arguments(pos_max_width_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_plateau, []).

ctr_functional_dependency(pos_max_width_plateau, 1, [2]).
ctr_functional_dependency(pos_max_width_plateau, 3, [2]).

ctr_typical(pos_max_width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_plateau,pos_max_width_plateau(4,[[var-1],[var-3],[var-3],[var-5],[var-5],[var-5],[var-5],[var-2],[var-4],[var-4],[var-4],[var-3],[var-3],[var-1],[var-5],[var-5]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_plateau,[]).

ctr_eval(pos_max_width_plateau, [checker(pos_max_width_plateau_c),
    automaton(pos_max_width_plateau_a),
    automaton_with_signature(pos_max_width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_plateau_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_plateau_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_plateau, pos_max_width_plateau_a, pair_signature(2,signature)).

pos_max_width_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,GT,s,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(r,GT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(r,GT,s,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,s,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(t,GT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,GT,s,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1150: Illustrating the POS_MAX_WIDTH_PLATEAU constraint of the Exam-
ple slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_PLATEAU constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_PROPER_PLAIN.

Constraint POS_MAX_WIDTH_PROPER_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MAX_WIDTH_PROPER_PLAIN(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern PROPER_PLAIN for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example
(

3, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1151 provides an example where the POS_MAX_WIDTH_PROPER_PLAIN

(3, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_proper_plain,['20141203']).

ctr_origin(pos_max_width_proper_plain, 'Based on constraint %c.', [max_width_proper_plain]).

ctr_arguments(pos_max_width_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_proper_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_proper_plain, []).

ctr_functional_dependency(pos_max_width_proper_plain, 1, [2]).
ctr_functional_dependency(pos_max_width_proper_plain, 3, [2]).

ctr_typical(pos_max_width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_proper_plain,pos_max_width_proper_plain(3,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_width_proper_plain,[]).

ctr_eval(pos_max_width_proper_plain, [checker(pos_max_width_proper_plain_c),
    automaton(pos_max_width_proper_plain_a),
    automaton_with_signature(pos_max_width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_proper_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_proper_plain_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_proper_plain, pos_max_width_proper_plain_a, pair_signature(2,signature)).

pos_max_width_proper_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,LT,s,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,LT,s,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1151: Illustrating the POS_MAX_WIDTH_PROPER_PLAIN constraint of the
Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_PROPER_PLAIN constraint but use the dec-
oration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_PROPER_PLATEAU.

Constraint POS_MAX_WIDTH_PROPER_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MAX_WIDTH_PROPER_PLATEAU(VALUE, VARIABLES) holds. In addi-
tion, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern PROPER_PLATEAU for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example
(

3, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1152 provides an example where the POS_MAX_WIDTH_PROPER_PLATEAU

(3, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_proper_plateau,['20141203']).

ctr_origin(pos_max_width_proper_plateau, 'Based on constraint %c.', [max_width_proper_plateau]).

ctr_arguments(pos_max_width_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_proper_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_proper_plateau, []).

ctr_functional_dependency(pos_max_width_proper_plateau, 1, [2]).
ctr_functional_dependency(pos_max_width_proper_plateau, 3, [2]).

ctr_typical(pos_max_width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_proper_plateau,pos_max_width_proper_plateau(3,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_max_width_proper_plateau,[]).

ctr_eval(pos_max_width_proper_plateau, [checker(pos_max_width_proper_plateau_c),
    automaton(pos_max_width_proper_plateau_a),
    automaton_with_signature(pos_max_width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_proper_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1>R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,D+1),
        pos_max_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,D+1),
        pos_max_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_proper_plateau, pos_max_width_proper_plateau_a, pair_signature(2,signature)).

pos_max_width_proper_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,GT,s,(D + 1 #> R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, max(R, D + 1)])),
        arc(t,GT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, max(R, D + 1)])),
        arc(t,GT,s,(R #> D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, max(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_width_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1152: Illustrating the POS_MAX_WIDTH_PROPER_PLATEAU constraint of
the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_PROPER_PLATEAU constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_STEADY_SEQUENCE.

Constraint POS_MAX_WIDTH_STEADY_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 1 ∧ sv ≥ 2⇒ VALUE ≥ sv

rv ≥ 2 ∧ sv ≥ 2⇒ VALUE ≥ 0
VALUE ≤ sv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
5

VALUE ≤ 5

Purpose

The constraint MAX_WIDTH_STEADY_SEQUENCE(VALUE, VARIABLES) holds. In addi-
tion, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern STEADY_SEQUENCE for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

3, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1153 provides an example where the POS_MAX_WIDTH_STEADY_SEQUENCE

(3, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_steady_sequence,['20141203']).

ctr_origin(pos_max_width_steady_sequence, 'Based on constraint %c.', [max_width_steady_sequence]).

ctr_arguments(pos_max_width_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_steady_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=1#/\sv>=2#=>'VALUE'>=sv,rv>=2#/\sv>=2#=>'VALUE'>=0,'VALUE'=<markup(sv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_steady_sequence, []).

ctr_functional_dependency(pos_max_width_steady_sequence, 1, [2]).
ctr_functional_dependency(pos_max_width_steady_sequence, 3, [2]).

ctr_typical(pos_max_width_steady_sequence,[size('VARIABLES')>1]).


ctr_example(pos_max_width_steady_sequence,pos_max_width_steady_sequence(3,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_steady_sequence,[]).

ctr_eval(pos_max_width_steady_sequence, [checker(pos_max_width_steady_sequence_c),
    automaton(pos_max_width_steady_sequence_a),
    automaton_with_signature(pos_max_width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_steady_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_max_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_steady_sequence, pos_max_width_steady_sequence_a, pair_signature(2,signature)).

pos_max_width_steady_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(r,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_width_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1153: Illustrating the POS_MAX_WIDTH_STEADY_SEQUENCE constraint of
the Example slot

Typical |VARIABLES| > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_STEADY_SEQUENCE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE.

Constraint POS_MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ min(sv, rv¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 4

Purpose

The constraint MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE(VALUE,
VARIABLES) holds. In addition, FOUND is a collection of 0/1 variables where the
value 1 indicates the position of the found letter in those occurrences of the pattern
STRICTLY_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

3, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1154 provides an example where the POS_MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE

(3, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_strictly_decreasing_sequence,['20141203']).

ctr_origin(pos_max_width_strictly_decreasing_sequence, 'Based on constraint %c.', [max_width_strictly_decreasing_sequence]).

ctr_arguments(pos_max_width_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_strictly_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<min(sv,markup(rv,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_strictly_decreasing_sequence, []).

ctr_functional_dependency(pos_max_width_strictly_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_width_strictly_decreasing_sequence, 3, [2]).

ctr_typical(pos_max_width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_strictly_decreasing_sequence,pos_max_width_strictly_decreasing_sequence(3,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_strictly_decreasing_sequence,[]).

ctr_eval(pos_max_width_strictly_decreasing_sequence, [checker(pos_max_width_strictly_decreasing_sequence_c),
    automaton(pos_max_width_strictly_decreasing_sequence_a),
    automaton_with_signature(pos_max_width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_strictly_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_strictly_decreasing_sequence, pos_max_width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

pos_max_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(r,LT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,LT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_width_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1154: Illustrating the POS_MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE.

Constraint POS_MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ min(sv, rv¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≤ 4

Purpose

The constraint MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE(VALUE,
VARIABLES) holds. In addition, FOUND is a collection of 0/1 variables where the
value 1 indicates the position of the found letter in those occurrences of the pattern
STRICTLY_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

5, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1155 provides an example where the POS_MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE

(5, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_strictly_increasing_sequence,['20141203']).

ctr_origin(pos_max_width_strictly_increasing_sequence, 'Based on constraint %c.', [max_width_strictly_increasing_sequence]).

ctr_arguments(pos_max_width_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_strictly_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<min(sv,markup(rv,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_strictly_increasing_sequence, []).

ctr_functional_dependency(pos_max_width_strictly_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_max_width_strictly_increasing_sequence, 3, [2]).

ctr_typical(pos_max_width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_strictly_increasing_sequence,pos_max_width_strictly_increasing_sequence(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_strictly_increasing_sequence,[]).

ctr_eval(pos_max_width_strictly_increasing_sequence, [checker(pos_max_width_strictly_increasing_sequence_c),
    automaton(pos_max_width_strictly_increasing_sequence_a),
    automaton_with_signature(pos_max_width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_strictly_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_max_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_strictly_increasing_sequence, pos_max_width_strictly_increasing_sequence_a, pair_signature(2,signature)).

pos_max_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(r,GT,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,GT,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.



pos_max_width_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1155: Illustrating the POS_MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



POS_MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE 2363
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POS_MAX_WIDTH_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_SUMMIT.

Constraint POS_MAX_WIDTH_SUMMIT(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
rv = 2⇒ VALUE ≤ 1¬

rv ≥ 3⇒ VALUE ≤ max(0, sv− 2)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

1

¬

VALUE ≤ 1

0

2


7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MAX_WIDTH_SUMMIT(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern SUMMIT for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example
(

3, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1156 provides an example where the POS_MAX_WIDTH_SUMMIT

(3, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_summit,['20141203']).

ctr_origin(pos_max_width_summit, 'Based on constraint %c.', [max_width_summit]).

ctr_arguments(pos_max_width_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_summit, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,rv=2#=>'VALUE'=<markup(1,1),rv>=3#=>'VALUE'=<max(0,markup(sv-2,2)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_summit, []).

ctr_functional_dependency(pos_max_width_summit, 1, [2]).
ctr_functional_dependency(pos_max_width_summit, 3, [2]).

ctr_typical(pos_max_width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_summit,pos_max_width_summit(3,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_summit,[]).

ctr_eval(pos_max_width_summit, [checker(pos_max_width_summit_c),
    automaton(pos_max_width_summit_a),
    automaton_with_signature(pos_max_width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_summit_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_summit_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_summit_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_summit_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_summit_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_summit_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_summit_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_summit, pos_max_width_summit_a, pair_signature(2,signature)).

pos_max_width_summit_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_summit_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_summit_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(t,LT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,LT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(u,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1156: Illustrating the POS_MAX_WIDTH_SUMMIT constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_SUMMIT constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_VALLEY.

Constraint POS_MAX_WIDTH_VALLEY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MAX_WIDTH_VALLEY(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern VALLEY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

4, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1157 provides an example where the POS_MAX_WIDTH_VALLEY

(4, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_valley,['20141203']).

ctr_origin(pos_max_width_valley, 'Based on constraint %c.', [max_width_valley]).

ctr_arguments(pos_max_width_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_valley, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_valley, []).

ctr_functional_dependency(pos_max_width_valley, 1, [2]).
ctr_functional_dependency(pos_max_width_valley, 3, [2]).

ctr_typical(pos_max_width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_valley,pos_max_width_valley(4,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_valley,[]).

ctr_eval(pos_max_width_valley, [checker(pos_max_width_valley_c),
    automaton(pos_max_width_valley_a),
    automaton_with_signature(pos_max_width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_valley_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_valley_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_valley_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_valley_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_valley_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_valley_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_valley_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_valley, pos_max_width_valley_a, pair_signature(2,signature)).

pos_max_width_valley_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_valley_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_valley_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(t,GT,r,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,GT,r,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1157: Illustrating the POS_MAX_WIDTH_VALLEY constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MAX_WIDTH_VALLEY constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MAX_WIDTH_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MAX_WIDTH_ZIGZAG.

Constraint POS_MAX_WIDTH_ZIGZAG(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MAX_WIDTH_ZIGZAG(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern ZIGZAG for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

6, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1158 provides an example where the POS_MAX_WIDTH_ZIGZAG

(6, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_max_width_zigzag,['20141203']).

ctr_origin(pos_max_width_zigzag, 'Based on constraint %c.', [max_width_zigzag]).

ctr_arguments(pos_max_width_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_max_width_zigzag, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_max_width_zigzag, []).

ctr_functional_dependency(pos_max_width_zigzag, 1, [2]).
ctr_functional_dependency(pos_max_width_zigzag, 3, [2]).

ctr_typical(pos_max_width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_max_width_zigzag,pos_max_width_zigzag(6,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_max_width_zigzag,[]).

ctr_eval(pos_max_width_zigzag, [checker(pos_max_width_zigzag_c),
    automaton(pos_max_width_zigzag_a),
    automaton_with_signature(pos_max_width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_max_width_zigzag_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=0,
        pos_max_width_zigzag_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_max_width_zigzag_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast>RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast>CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is max(RLast,CLast).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_max_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_max_width_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C>R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R>C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is max(R,C),
        pos_max_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_max_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_max_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_max_width_zigzag, pos_max_width_zigzag_a, pair_signature(2,signature)).

pos_max_width_zigzag_a(Flag,Value,VARIABLES,FOUND):-
        Default = 0,
        pos_max_width_zigzag_a(Flag,Value,VARIABLES,FOUND,Default).

pos_max_width_zigzag_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_max_width_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_max_width_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,GT,b,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(a,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(b,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(b,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(b,LT,c,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(c,GT,f,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(c,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(c,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(c,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(c,LT,a,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(c,LT,a,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(c,LT,a,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(d,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,LT,e,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(e,GT,f,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(e,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(e,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(f,GT,d,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(f,GT,d,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(f,GT,d,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(f,EQ,s,(C #> R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, max(R, C)])),
        arc(f,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(f,EQ,s,(R #> C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, max(R, C)])),
        arc(f,LT,c,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #> RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #> CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= max(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1158: Illustrating the POS_MAX_WIDTH_ZIGZAG constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2374 POS_MAX_WIDTH_ZIGZAG

Automaton Similar to the automaton of the MAX_WIDTH_ZIGZAG constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_HEIGHT_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_HEIGHT_DECREASING_TERRACE.

Constraint POS_MIN_HEIGHT_DECREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_HEIGHT_DECREASING_TERRACE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern DECREASING_TERRACE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example
(

2, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1159 provides an example where the POS_MIN_HEIGHT_DECREASING_TERRACE

(2, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
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    Software  distributed  under  the License is distributed on an "AS
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    rights and limitations under the License.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_height_decreasing_terrace,['20141203']).

ctr_origin(pos_min_height_decreasing_terrace, 'Based on constraint %c.', [min_height_decreasing_terrace]).

ctr_arguments(pos_min_height_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_height_decreasing_terrace, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_height_decreasing_terrace, []).

ctr_functional_dependency(pos_min_height_decreasing_terrace, 1, [2]).
ctr_functional_dependency(pos_min_height_decreasing_terrace, 3, [2]).

ctr_typical(pos_min_height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_min_height_decreasing_terrace,pos_min_height_decreasing_terrace(2,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_height_decreasing_terrace,[]).

ctr_eval(pos_min_height_decreasing_terrace, [checker(pos_min_height_decreasing_terrace_c),
    automaton(pos_min_height_decreasing_terrace_a),
    automaton_with_signature(pos_min_height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_height_decreasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_height_decreasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_height_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_height_decreasing_terrace, pos_min_height_decreasing_terrace_a, pair_signature(2,signature)).

pos_min_height_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_height_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_height_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,GT,r,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,r,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,r,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1159: Illustrating the POS_MIN_HEIGHT_DECREASING_TERRACE con-
straint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_HEIGHT_DECREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_HEIGHT_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_HEIGHT_INCREASING_TERRACE.

Constraint POS_MIN_HEIGHT_INCREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_HEIGHT_INCREASING_TERRACE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_TERRACE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example
(

3, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1160 provides an example where the POS_MIN_HEIGHT_INCREASING_TERRACE

(3, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_height_increasing_terrace,['20141203']).

ctr_origin(pos_min_height_increasing_terrace, 'Based on constraint %c.', [min_height_increasing_terrace]).

ctr_arguments(pos_min_height_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_height_increasing_terrace, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_height_increasing_terrace, []).

ctr_functional_dependency(pos_min_height_increasing_terrace, 1, [2]).
ctr_functional_dependency(pos_min_height_increasing_terrace, 3, [2]).

ctr_typical(pos_min_height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_min_height_increasing_terrace,pos_min_height_increasing_terrace(3,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_height_increasing_terrace,[]).

ctr_eval(pos_min_height_increasing_terrace, [checker(pos_min_height_increasing_terrace_c),
    automaton(pos_min_height_increasing_terrace_a),
    automaton_with_signature(pos_min_height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_height_increasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_height_increasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_height_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_height_increasing_terrace, pos_min_height_increasing_terrace_a, pair_signature(2,signature)).

pos_min_height_increasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_height_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_height_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_height_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_height_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,r,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,r,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,r,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_height_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1160: Illustrating the POS_MIN_HEIGHT_INCREASING_TERRACE constraint
of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_HEIGHT_INCREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_HEIGHT_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_HEIGHT_PLAIN.

Constraint POS_MIN_HEIGHT_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_HEIGHT_PLAIN(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PLAIN for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example
(

3, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)

Figure 4.1161 provides an example where the POS_MIN_HEIGHT_PLAIN

(3, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_height_plain,['20141203']).

ctr_origin(pos_min_height_plain, 'Based on constraint %c.', [min_height_plain]).

ctr_arguments(pos_min_height_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_height_plain, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_height_plain, []).

ctr_functional_dependency(pos_min_height_plain, 1, [2]).
ctr_functional_dependency(pos_min_height_plain, 3, [2]).

ctr_typical(pos_min_height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_height_plain,pos_min_height_plain(3,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_height_plain,[]).

ctr_eval(pos_min_height_plain, [checker(pos_min_height_plain_c),
    automaton(pos_min_height_plain_a),
    automaton_with_signature(pos_min_height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_height_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_height_plain_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_height_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_height_plain, pos_min_height_plain_a, pair_signature(2,signature)).

pos_min_height_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_height_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_height_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_height_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_height_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,s,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(r,LT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(r,LT,s,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,s,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,s,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1161: Illustrating the POS_MIN_HEIGHT_PLAIN constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_HEIGHT_PLAIN constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_HEIGHT_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_HEIGHT_PLATEAU.

Constraint POS_MIN_HEIGHT_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_HEIGHT_PLATEAU(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern PLATEAU for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example
(

3, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1162 provides an example where the POS_MIN_HEIGHT_PLATEAU

(3, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_height_plateau,['20141203']).

ctr_origin(pos_min_height_plateau, 'Based on constraint %c.', [min_height_plateau]).

ctr_arguments(pos_min_height_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_height_plateau, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_height_plateau, []).

ctr_functional_dependency(pos_min_height_plateau, 1, [2]).
ctr_functional_dependency(pos_min_height_plateau, 3, [2]).

ctr_typical(pos_min_height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_height_plateau,pos_min_height_plateau(3,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_height_plateau,[]).

ctr_eval(pos_min_height_plateau, [checker(pos_min_height_plateau_c),
    automaton(pos_min_height_plateau_a),
    automaton_with_signature(pos_min_height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_height_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_height_plateau_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_height_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_height_plateau, pos_min_height_plateau_a, pair_signature(2,signature)).

pos_min_height_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_height_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_height_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_height_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_height_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,GT,s,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(r,GT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(r,GT,s,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,GT,s,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,s,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1162: Illustrating the POS_MIN_HEIGHT_PLATEAU constraint of the Exam-
ple slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2390 POS_MIN_HEIGHT_PLATEAU

Automaton Similar to the automaton of the MIN_HEIGHT_PLATEAU constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_HEIGHT_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_HEIGHT_PROPER_PLAIN.

Constraint POS_MIN_HEIGHT_PROPER_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_HEIGHT_PROPER_PLAIN(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern PROPER_PLAIN for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example
(

3, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1163 provides an example where the POS_MIN_HEIGHT_PROPER_PLAIN

(3, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
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    Version  1.1  (the "License"); you may not use this file except in
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    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
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    Contributor(s):
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    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_height_proper_plain,['20141203']).

ctr_origin(pos_min_height_proper_plain, 'Based on constraint %c.', [min_height_proper_plain]).

ctr_arguments(pos_min_height_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_height_proper_plain, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_height_proper_plain, []).

ctr_functional_dependency(pos_min_height_proper_plain, 1, [2]).
ctr_functional_dependency(pos_min_height_proper_plain, 3, [2]).

ctr_typical(pos_min_height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_height_proper_plain,pos_min_height_proper_plain(3,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_height_proper_plain,[]).

ctr_eval(pos_min_height_proper_plain, [checker(pos_min_height_proper_plain_c),
    automaton(pos_min_height_proper_plain_a),
    automaton_with_signature(pos_min_height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_height_proper_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_height_proper_plain_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_height_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_height_proper_plain, pos_min_height_proper_plain_a, pair_signature(2,signature)).

pos_min_height_proper_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_height_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_height_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_height_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_height_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(t,LT,s,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,s,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1163: Illustrating the POS_MIN_HEIGHT_PROPER_PLAIN constraint of the
Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_HEIGHT_PROPER_PLAIN constraint but use the dec-
oration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



POS_MIN_HEIGHT_PROPER_PLAIN 2395



2396 POS_MIN_HEIGHT_PROPER_PLATEAU

POS_MIN_HEIGHT_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_HEIGHT_PROPER_PLATEAU.

Constraint POS_MIN_HEIGHT_PROPER_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_HEIGHT_PROPER_PLATEAU(VALUE, VARIABLES) holds. In addi-
tion, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern PROPER_PLATEAU for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example
(

3, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1164 provides an example where the POS_MIN_HEIGHT_PROPER_PLATEAU

(3, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_height_proper_plateau,['20141203']).

ctr_origin(pos_min_height_proper_plateau, 'Based on constraint %c.', [min_height_proper_plateau]).

ctr_arguments(pos_min_height_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_height_proper_plateau, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_height_proper_plateau, []).

ctr_functional_dependency(pos_min_height_proper_plateau, 1, [2]).
ctr_functional_dependency(pos_min_height_proper_plateau, 3, [2]).

ctr_typical(pos_min_height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_height_proper_plateau,pos_min_height_proper_plateau(3,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_height_proper_plateau,[]).

ctr_eval(pos_min_height_proper_plateau, [checker(pos_min_height_proper_plateau_c),
    automaton(pos_min_height_proper_plateau_a),
    automaton_with_signature(pos_min_height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_height_proper_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_height_proper_plateau_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_height_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_height_proper_plateau, pos_min_height_proper_plateau_a, pair_signature(2,signature)).

pos_min_height_proper_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_height_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_height_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_height_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_height_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(t,GT,s,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,s,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,GT,s,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1164: Illustrating the POS_MIN_HEIGHT_PROPER_PLATEAU constraint of
the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_HEIGHT_PROPER_PLATEAU constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_HEIGHT_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_HEIGHT_STEADY.

Constraint POS_MIN_HEIGHT_STEADY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_HEIGHT_STEADY(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern STEADY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example
(

1, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉 ,
〈1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1165 provides an example where the POS_MIN_HEIGHT_STEADY

(1, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6], [1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_height_steady,['20141203']).

ctr_origin(pos_min_height_steady, 'Based on constraint %c.', [min_height_steady]).

ctr_arguments(pos_min_height_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_height_steady, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_height_steady, []).

ctr_functional_dependency(pos_min_height_steady, 1, [2]).
ctr_functional_dependency(pos_min_height_steady, 3, [2]).

ctr_typical(pos_min_height_steady,[size('VARIABLES')>1]).


ctr_example(pos_min_height_steady,pos_min_height_steady(1,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]],[[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_height_steady,[]).

ctr_eval(pos_min_height_steady, [checker(pos_min_height_steady_c),
    automaton(pos_min_height_steady_a),
    automaton_with_signature(pos_min_height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_height_steady_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_height_steady_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_height_steady_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_steady_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        min(min(D,Xi),Xj)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R is min(min(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<min(min(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_height_steady, pos_min_height_steady_a, pair_signature(2,signature)).

pos_min_height_steady_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_height_steady_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_height_steady_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_height_steady_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_height_steady_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(min(min(D, Xi), Xj) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,EQ,s,(min(min(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,EQ,s,(R #< min(min(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_height_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.1165: Illustrating the POS_MIN_HEIGHT_STEADY constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_HEIGHT_STEADY constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_HEIGHT_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_HEIGHT_STEADY_SEQUENCE.

Constraint POS_MIN_HEIGHT_STEADY_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_HEIGHT_STEADY_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern STEADY_SEQUENCE for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example
(

1, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1166 provides an example where the POS_MIN_HEIGHT_STEADY_SEQUENCE

(1, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_height_steady_sequence,['20141203']).

ctr_origin(pos_min_height_steady_sequence, 'Based on constraint %c.', [min_height_steady_sequence]).

ctr_arguments(pos_min_height_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_height_steady_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_height_steady_sequence, []).

ctr_functional_dependency(pos_min_height_steady_sequence, 1, [2]).
ctr_functional_dependency(pos_min_height_steady_sequence, 3, [2]).

ctr_typical(pos_min_height_steady_sequence,[size('VARIABLES')>1]).


ctr_example(pos_min_height_steady_sequence,pos_min_height_steady_sequence(1,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_height_steady_sequence,[]).

ctr_eval(pos_min_height_steady_sequence, [checker(pos_min_height_steady_sequence_c),
    automaton(pos_min_height_steady_sequence_a),
    automaton_with_signature(pos_min_height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_height_steady_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_height_steady_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_height_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_height_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_min_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_min_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_height_steady_sequence, pos_min_height_steady_sequence_a, pair_signature(2,signature)).

pos_min_height_steady_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_height_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_height_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_height_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_height_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(r,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1166: Illustrating the POS_MIN_HEIGHT_STEADY_SEQUENCE constraint of
the Example slot

Typical |VARIABLES| > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_HEIGHT_STEADY_SEQUENCE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_BUMP_ON_DECREASING_SEQUENCE.

Constraint POS_MIN_MAX_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv+ 2¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

0 + 2

VALUE ≥ 2

Purpose

The constraint MIN_MAX_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
BUMP_ON_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example
(

5, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1167 provides an example where the POS_MIN_MAX_BUMP_ON_DECREASING_SEQUENCE

(5, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(pos_min_max_bump_on_decreasing_sequence, 'Based on constraint %c.', [min_max_bump_on_decreasing_sequence]).

ctr_arguments(pos_min_max_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_bump_on_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv+2,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_bump_on_decreasing_sequence, []).

ctr_functional_dependency(pos_min_max_bump_on_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_max_bump_on_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_min_max_bump_on_decreasing_sequence,pos_min_max_bump_on_decreasing_sequence(5,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_max_bump_on_decreasing_sequence,[]).

ctr_eval(pos_min_max_bump_on_decreasing_sequence, [checker(pos_min_max_bump_on_decreasing_sequence_c),
    automaton(pos_min_max_bump_on_decreasing_sequence_a),
    automaton_with_signature(pos_min_max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_bump_on_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_bump_on_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        max(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is max(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<max(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_bump_on_decreasing_sequence, pos_min_max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(u,GT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(v,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(v,GT,t,(max(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(v,GT,t,(max(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(v,GT,t,(R #< max(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1167: Illustrating the POS_MIN_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_BUMP_ON_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_DECREASING.

Constraint POS_MIN_MAX_DECREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_DECREASING(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern DECREASING for which the feature value is
VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example
(

3, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1168 provides an example where the POS_MIN_MAX_DECREASING

(3, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    compliance with the License. You may obtain a copy of the License at:
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    Software  distributed  under  the License is distributed on an "AS
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    rights and limitations under the License.
    The Original Code is the contents of this file.
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    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_decreasing,['20141203']).

ctr_origin(pos_min_max_decreasing, 'Based on constraint %c.', [min_max_decreasing]).

ctr_arguments(pos_min_max_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_decreasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_decreasing, []).

ctr_functional_dependency(pos_min_max_decreasing, 1, [2]).
ctr_functional_dependency(pos_min_max_decreasing, 3, [2]).

ctr_typical(pos_min_max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_decreasing,pos_min_max_decreasing(3,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_max_decreasing,[]).

ctr_eval(pos_min_max_decreasing, [checker(pos_min_max_decreasing_c),
    automaton(pos_min_max_decreasing_a),
    automaton_with_signature(pos_min_max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_decreasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_decreasing_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_decreasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        max(max(D,Xi),Xj)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,max(max(D,Xi),Xj)),
        pos_min_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is max(max(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,max(max(D,Xi),Xj)),
        pos_min_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<max(max(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,max(max(D,Xi),Xj)),
        pos_min_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_decreasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_decreasing, pos_min_max_decreasing_a, pair_signature(2,signature)).

pos_min_max_decreasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_decreasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_decreasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(max(max(D, Xi), Xj) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, min(R, max(max(D, Xi), Xj))])),
        arc(s,GT,s,(max(max(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, min(R, max(max(D, Xi), Xj))])),
        arc(s,GT,s,(R #< max(max(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, min(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_max_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1168: Illustrating the POS_MIN_MAX_DECREASING constraint of the Exam-
ple slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_DECREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_DECREASING_SEQUENCE.

Constraint POS_MIN_MAX_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_DECREASING_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern DECREASING_SEQUENCE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example
(

4, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1169 provides an example where the POS_MIN_MAX_DECREASING_SEQUENCE

(4, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
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    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_decreasing_sequence,['20141203']).

ctr_origin(pos_min_max_decreasing_sequence, 'Based on constraint %c.', [min_max_decreasing_sequence]).

ctr_arguments(pos_min_max_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_decreasing_sequence, []).

ctr_functional_dependency(pos_min_max_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_max_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_decreasing_sequence,pos_min_max_decreasing_sequence(4,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_max_decreasing_sequence,[]).

ctr_eval(pos_min_max_decreasing_sequence, [checker(pos_min_max_decreasing_sequence_c),
    automaton(pos_min_max_decreasing_sequence_a),
    automaton_with_signature(pos_min_max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(max(D,Xi),Xj),
        pos_min_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xj)),
        pos_min_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xj),
        pos_min_max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_decreasing_sequence, pos_min_max_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_max_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xj)), -1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xj), R])),
        arc(t,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(t,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(t,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_max_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1169: Illustrating the POS_MIN_MAX_DECREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_DECREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_DIP_ON_INCREASING_SEQUENCE.

Constraint POS_MIN_MAX_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv+ 2¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

0 + 2

VALUE ≥ 2

Purpose

The constraint MIN_MAX_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
DIP_ON_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example
(

5, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1170 provides an example where the POS_MIN_MAX_DIP_ON_INCREASING_SEQUENCE

(5, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_dip_on_increasing_sequence,['20141203']).

ctr_origin(pos_min_max_dip_on_increasing_sequence, 'Based on constraint %c.', [min_max_dip_on_increasing_sequence]).

ctr_arguments(pos_min_max_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_dip_on_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv+2,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_dip_on_increasing_sequence, []).

ctr_functional_dependency(pos_min_max_dip_on_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_max_dip_on_increasing_sequence, 3, [2]).

ctr_typical(pos_min_max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_min_max_dip_on_increasing_sequence,pos_min_max_dip_on_increasing_sequence(5,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_max_dip_on_increasing_sequence,[]).

ctr_eval(pos_min_max_dip_on_increasing_sequence, [checker(pos_min_max_dip_on_increasing_sequence_c),
    automaton(pos_min_max_dip_on_increasing_sequence_a),
    automaton_with_signature(pos_min_max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_dip_on_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_dip_on_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        max(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is max(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<max(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_dip_on_increasing_sequence, pos_min_max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

pos_min_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(u,LT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(v,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(v,LT,t,(max(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(v,LT,t,(max(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(v,LT,t,(R #< max(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1170: Illustrating the POS_MIN_MAX_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_DIP_ON_INCREASING_SEQUENCE constraint
but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_INCREASING.

Constraint POS_MIN_MAX_INCREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_INCREASING(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern INCREASING for which the feature value is
VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example
(

3, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1171 provides an example where the POS_MIN_MAX_INCREASING

(3, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_increasing,['20141203']).

ctr_origin(pos_min_max_increasing, 'Based on constraint %c.', [min_max_increasing]).

ctr_arguments(pos_min_max_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_increasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_increasing, []).

ctr_functional_dependency(pos_min_max_increasing, 1, [2]).
ctr_functional_dependency(pos_min_max_increasing, 3, [2]).

ctr_typical(pos_min_max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_increasing,pos_min_max_increasing(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_max_increasing,[]).

ctr_eval(pos_min_max_increasing, [checker(pos_min_max_increasing_c),
    automaton(pos_min_max_increasing_a),
    automaton_with_signature(pos_min_max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_increasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_increasing_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_increasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_increasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        max(max(D,Xi),Xj)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,max(max(D,Xi),Xj)),
        pos_min_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is max(max(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,max(max(D,Xi),Xj)),
        pos_min_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<max(max(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,max(max(D,Xi),Xj)),
        pos_min_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_increasing, pos_min_max_increasing_a, pair_signature(2,signature)).

pos_min_max_increasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_increasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_increasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(max(max(D, Xi), Xj) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, min(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,(max(max(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, min(R, max(max(D, Xi), Xj))])),
        arc(s,LT,s,(R #< max(max(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, min(R, max(max(D, Xi), Xj))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_max_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1171: Illustrating the POS_MIN_MAX_INCREASING constraint of the Exam-
ple slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_INCREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_INCREASING_SEQUENCE.

Constraint POS_MIN_MAX_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_INCREASING_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_SEQUENCE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example
(

3, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1172 provides an example where the POS_MIN_MAX_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_increasing_sequence,['20141203']).

ctr_origin(pos_min_max_increasing_sequence, 'Based on constraint %c.', [min_max_increasing_sequence]).

ctr_arguments(pos_min_max_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_increasing_sequence, []).

ctr_functional_dependency(pos_min_max_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_max_increasing_sequence, 3, [2]).

ctr_typical(pos_min_max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_increasing_sequence,pos_min_max_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_max_increasing_sequence,[]).

ctr_eval(pos_min_max_increasing_sequence, [checker(pos_min_max_increasing_sequence_c),
    automaton(pos_min_max_increasing_sequence_a),
    automaton_with_signature(pos_min_max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(max(D,Xi),Xj),
        pos_min_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xj),
        pos_min_max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xj)),
        pos_min_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_increasing_sequence, pos_min_max_increasing_sequence_a, pair_signature(2,signature)).

pos_min_max_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(max(D, Xi), Xj), -1000000, R])),
        arc(t,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(t,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(t,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xj), R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_max_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1172: Illustrating the POS_MIN_MAX_INCREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_INCREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_INFLEXION.

Constraint POS_MIN_MAX_INFLEXION(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MAX_INFLEXION(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern INFLEXION for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example
(

1, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1173 provides an example where the POS_MIN_MAX_INFLEXION

(1, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_inflexion,['20141203']).

ctr_origin(pos_min_max_inflexion, 'Based on constraint %c.', [min_max_inflexion]).

ctr_arguments(pos_min_max_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_inflexion, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_inflexion, []).

ctr_functional_dependency(pos_min_max_inflexion, 1, [2]).
ctr_functional_dependency(pos_min_max_inflexion, 3, [2]).

ctr_typical(pos_min_max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_inflexion,pos_min_max_inflexion(1,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_max_inflexion,[]).

ctr_eval(pos_min_max_inflexion, [checker(pos_min_max_inflexion_c),
    automaton(pos_min_max_inflexion_a),
    automaton_with_signature(pos_min_max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_inflexion_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_inflexion_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_inflexion_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_inflexion_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_inflexion_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_inflexion_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        max(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is max(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<max(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        max(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is max(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<max(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,max(D,Xi)),
        pos_min_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_inflexion, pos_min_max_inflexion_a, pair_signature(2,signature)).

pos_min_max_inflexion_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_inflexion_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_inflexion_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(max(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(r,GT,t,(max(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(r,GT,t,(R #< max(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,LT,r,(max(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(t,LT,r,(max(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, -1000000, min(R, max(D, Xi))])),
        arc(t,LT,r,(R #< max(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, -1000000, min(R, max(D, Xi))]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_max_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1173: Illustrating the POS_MIN_MAX_INFLEXION constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_INFLEXION constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_PEAK.

Constraint POS_MIN_MAX_PEAK(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_PEAK(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PEAK for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example
(

3, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1174 provides an example where the POS_MIN_MAX_PEAK

(3, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_peak,['20141203']).

ctr_origin(pos_min_max_peak, 'Based on constraint %c.', [min_max_peak]).

ctr_arguments(pos_min_max_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_peak, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_peak, []).

ctr_functional_dependency(pos_min_max_peak, 1, [2]).
ctr_functional_dependency(pos_min_max_peak, 3, [2]).

ctr_typical(pos_min_max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_peak,pos_min_max_peak(3,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_max_peak,[]).

ctr_eval(pos_min_max_peak, [checker(pos_min_max_peak_c),
    automaton(pos_min_max_peak_a),
    automaton_with_signature(pos_min_max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_peak_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_peak_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_peak_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_peak_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_peak_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_peak_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xi)),
        pos_min_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_peak_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_peak, pos_min_max_peak_a, pair_signature(2,signature)).

pos_min_max_peak_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_peak_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_peak_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(D, Xi), -1000000, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xi)), -1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,LT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(t,LT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_max_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1174: Illustrating the POS_MIN_MAX_PEAK constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_PEAK constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_STRICTLY_DECREASING_SEQUENCE.

Constraint POS_MIN_MAX_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example
(

4, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1175 provides an example where the POS_MIN_MAX_STRICTLY_DECREASING_SEQUENCE

(4, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
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    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
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    rights and limitations under the License.
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    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
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    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
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    Alternatively, if the contents of this file is included as a part of
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    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
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    are applicable instead of those above.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_strictly_decreasing_sequence,['20141203']).

ctr_origin(pos_min_max_strictly_decreasing_sequence, 'Based on constraint %c.', [min_max_strictly_decreasing_sequence]).

ctr_arguments(pos_min_max_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_strictly_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_strictly_decreasing_sequence, []).

ctr_functional_dependency(pos_min_max_strictly_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_max_strictly_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_strictly_decreasing_sequence,pos_min_max_strictly_decreasing_sequence(4,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_max_strictly_decreasing_sequence,[]).

ctr_eval(pos_min_max_strictly_decreasing_sequence, [checker(pos_min_max_strictly_decreasing_sequence_c),
    automaton(pos_min_max_strictly_decreasing_sequence_a),
    automaton_with_signature(pos_min_max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_strictly_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_strictly_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(max(D,Xi),Xj),
        pos_min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xj)),
        pos_min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_strictly_decreasing_sequence, pos_min_max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xj)), -1000000, R])),
        arc(r,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(r,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(r,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(r,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1175: Illustrating the POS_MIN_MAX_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_STRICTLY_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



POS_MIN_MAX_STRICTLY_DECREASING_SEQUENCE 2443



2444 POS_MIN_MAX_STRICTLY_INCREASING_SEQUENCE

POS_MIN_MAX_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_STRICTLY_INCREASING_SEQUENCE.

Constraint POS_MIN_MAX_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example
(

3, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1176 provides an example where the POS_MIN_MAX_STRICTLY_INCREASING_SEQUENCE

(3, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_strictly_increasing_sequence,['20141203']).

ctr_origin(pos_min_max_strictly_increasing_sequence, 'Based on constraint %c.', [min_max_strictly_increasing_sequence]).

ctr_arguments(pos_min_max_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_strictly_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_strictly_increasing_sequence, []).

ctr_functional_dependency(pos_min_max_strictly_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_max_strictly_increasing_sequence, 3, [2]).

ctr_typical(pos_min_max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_strictly_increasing_sequence,pos_min_max_strictly_increasing_sequence(3,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_max_strictly_increasing_sequence,[]).

ctr_eval(pos_min_max_strictly_increasing_sequence, [checker(pos_min_max_strictly_increasing_sequence_c),
    automaton(pos_min_max_strictly_increasing_sequence_a),
    automaton_with_signature(pos_min_max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_strictly_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_strictly_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(max(D,Xi),Xj),
        pos_min_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xj)),
        pos_min_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_strictly_increasing_sequence, pos_min_max_strictly_increasing_sequence_a, pair_signature(2,signature)).

pos_min_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(max(D, Xi), Xj), -1000000, R])),
        arc(r,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(r,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(r,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(r,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_max_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1176: Illustrating the POS_MIN_MAX_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_STRICTLY_INCREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_SUMMIT.

Constraint POS_MIN_MAX_SUMMIT(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_SUMMIT(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern SUMMIT for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example
(

3, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1177 provides an example where the POS_MIN_MAX_SUMMIT

(3, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_summit,['20141203']).

ctr_origin(pos_min_max_summit, 'Based on constraint %c.', [min_max_summit]).

ctr_arguments(pos_min_max_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_summit, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_summit, []).

ctr_functional_dependency(pos_min_max_summit, 1, [2]).
ctr_functional_dependency(pos_min_max_summit, 3, [2]).

ctr_typical(pos_min_max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_summit,pos_min_max_summit(3,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_max_summit,[]).

ctr_eval(pos_min_max_summit, [checker(pos_min_max_summit_c),
    automaton(pos_min_max_summit_a),
    automaton_with_signature(pos_min_max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_summit_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_summit_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_summit_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_summit_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_summit_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_summit_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xi)),
        pos_min_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_summit_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_summit, pos_min_max_summit_a, pair_signature(2,signature)).

pos_min_max_summit_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_summit_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_summit_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(D, Xi), -1000000, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xi)), -1000000, R])),
        arc(t,LT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(t,LT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(u,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_max_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1177: Illustrating the POS_MIN_MAX_SUMMIT constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_SUMMIT constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MAX_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MAX_ZIGZAG.

Constraint POS_MIN_MAX_ZIGZAG(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv+ 1¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_MAX_ZIGZAG(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern ZIGZAG for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example
(

3, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1178 provides an example where the POS_MIN_MAX_ZIGZAG

(3, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_max_zigzag,['20141203']).

ctr_origin(pos_min_max_zigzag, 'Based on constraint %c.', [min_max_zigzag]).

ctr_arguments(pos_min_max_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_max_zigzag, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv+1,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_max_zigzag, []).

ctr_functional_dependency(pos_min_max_zigzag, 1, [2]).
ctr_functional_dependency(pos_min_max_zigzag, 3, [2]).

ctr_typical(pos_min_max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_max_zigzag,pos_min_max_zigzag(3,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_max_zigzag,[]).

ctr_eval(pos_min_max_zigzag, [checker(pos_min_max_zigzag_c),
    automaton(pos_min_max_zigzag_a),
    automaton_with_signature(pos_min_max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_max_zigzag_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_max_zigzag_c(VARS, Default, s, Default, -1000000, Default, Value, Fs, CTs, ATs).

pos_min_max_zigzag_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xi)),
        pos_min_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is max(D,Xi),
        pos_min_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is max(C,max(D,Xi)),
        pos_min_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_max_zigzag, pos_min_max_zigzag_a, pair_signature(2,signature)).

pos_min_max_zigzag_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_max_zigzag_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_max_zigzag_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_max_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_max_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,GT,b,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(a,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(b,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(b,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(b,LT,c,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(D, Xi), -1000000, R])),
        arc(c,GT,f,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xi)), -1000000, R])),
        arc(c,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(c,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(c,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(c,LT,a,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(c,LT,a,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(c,LT,a,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(d,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,LT,e,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, max(D, Xi), R])),
        arc(e,GT,f,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [max(D, Xi), -1000000, R])),
        arc(e,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(e,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, -1000000, R])),
        arc(f,GT,d,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(f,GT,d,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(f,GT,d,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(f,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, -1000000, min(R, C)])),
        arc(f,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(f,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, -1000000, min(R, C)])),
        arc(f,LT,c,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [max(C, max(D, Xi)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1178: Illustrating the POS_MIN_MAX_ZIGZAG constraint of the Example
slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MAX_ZIGZAG constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_BUMP_ON_DECREASING_SEQUENCE.

Constraint POS_MIN_MIN_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 2
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
BUMP_ON_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example
(

2, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1179 provides an example where the POS_MIN_MIN_BUMP_ON_DECREASING_SEQUENCE

(2, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(pos_min_min_bump_on_decreasing_sequence, 'Based on constraint %c.', [min_min_bump_on_decreasing_sequence]).

ctr_arguments(pos_min_min_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_bump_on_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-2,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_bump_on_decreasing_sequence, []).

ctr_functional_dependency(pos_min_min_bump_on_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_min_bump_on_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_min_min_bump_on_decreasing_sequence,pos_min_min_bump_on_decreasing_sequence(2,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_min_bump_on_decreasing_sequence,[]).

ctr_eval(pos_min_min_bump_on_decreasing_sequence, [checker(pos_min_min_bump_on_decreasing_sequence_c),
    automaton(pos_min_min_bump_on_decreasing_sequence_a),
    automaton_with_signature(pos_min_min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_bump_on_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_bump_on_decreasing_sequence, pos_min_min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(u,GT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(v,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(v,GT,t,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(v,GT,t,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(v,GT,t,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1179: Illustrating the POS_MIN_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_BUMP_ON_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



POS_MIN_MIN_BUMP_ON_DECREASING_SEQUENCE 2459



2460 POS_MIN_MIN_DECREASING

POS_MIN_MIN_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_DECREASING.

Constraint POS_MIN_MIN_DECREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_DECREASING(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern DECREASING for which the feature value is
VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example
(

1, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1180 provides an example where the POS_MIN_MIN_DECREASING

(1, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
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    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/
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    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_decreasing,['20141203']).

ctr_origin(pos_min_min_decreasing, 'Based on constraint %c.', [min_min_decreasing]).

ctr_arguments(pos_min_min_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_decreasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_decreasing, []).

ctr_functional_dependency(pos_min_min_decreasing, 1, [2]).
ctr_functional_dependency(pos_min_min_decreasing, 3, [2]).

ctr_typical(pos_min_min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_decreasing,pos_min_min_decreasing(1,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_min_decreasing,[]).

ctr_eval(pos_min_min_decreasing, [checker(pos_min_min_decreasing_c),
    automaton(pos_min_min_decreasing_a),
    automaton_with_signature(pos_min_min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_decreasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_decreasing_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_decreasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(min(D,Xi),Xj)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(min(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<min(min(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_decreasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_decreasing, pos_min_min_decreasing_a, pair_signature(2,signature)).

pos_min_min_decreasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_decreasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_decreasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(min(min(D, Xi), Xj) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,GT,s,(min(min(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,GT,s,(R #< min(min(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1180: Illustrating the POS_MIN_MIN_DECREASING constraint of the Exam-
ple slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_DECREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_DECREASING_SEQUENCE.

Constraint POS_MIN_MIN_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_DECREASING_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern DECREASING_SEQUENCE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example
(

1, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1181 provides an example where the POS_MIN_MIN_DECREASING_SEQUENCE

(1, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
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    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_decreasing_sequence,['20141203']).

ctr_origin(pos_min_min_decreasing_sequence, 'Based on constraint %c.', [min_min_decreasing_sequence]).

ctr_arguments(pos_min_min_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_decreasing_sequence, []).

ctr_functional_dependency(pos_min_min_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_min_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_decreasing_sequence,pos_min_min_decreasing_sequence(1,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_min_decreasing_sequence,[]).

ctr_eval(pos_min_min_decreasing_sequence, [checker(pos_min_min_decreasing_sequence_c),
    automaton(pos_min_min_decreasing_sequence_a),
    automaton_with_signature(pos_min_min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_min_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_min_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xj),
        pos_min_min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_decreasing_sequence, pos_min_min_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_min_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xj), R])),
        arc(t,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(t,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(t,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1181: Illustrating the POS_MIN_MIN_DECREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_DECREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_DIP_ON_INCREASING_SEQUENCE.

Constraint POS_MIN_MIN_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 2
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
DIP_ON_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example
(

1, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1182 provides an example where the POS_MIN_MIN_DIP_ON_INCREASING_SEQUENCE

(1, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_dip_on_increasing_sequence,['20141203']).

ctr_origin(pos_min_min_dip_on_increasing_sequence, 'Based on constraint %c.', [min_min_dip_on_increasing_sequence]).

ctr_arguments(pos_min_min_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_dip_on_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-2,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_dip_on_increasing_sequence, []).

ctr_functional_dependency(pos_min_min_dip_on_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_min_dip_on_increasing_sequence, 3, [2]).

ctr_typical(pos_min_min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_min_min_dip_on_increasing_sequence,pos_min_min_dip_on_increasing_sequence(1,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_min_dip_on_increasing_sequence,[]).

ctr_eval(pos_min_min_dip_on_increasing_sequence, [checker(pos_min_min_dip_on_increasing_sequence_c),
    automaton(pos_min_min_dip_on_increasing_sequence_a),
    automaton_with_signature(pos_min_min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_dip_on_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_dip_on_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_dip_on_increasing_sequence, pos_min_min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

pos_min_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(u,LT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(v,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(v,LT,t,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(v,LT,t,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(v,LT,t,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_min_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.



POS_MIN_MIN_DIP_ON_INCREASING_SEQUENCE 2469

< < > < < < > > < < < > < < =

2

increasing
dip on

sequence 1

1 (MIN)

1
feature values
(MIN)

increasing
dip on

sequence 2

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

1

2

3

2

5

6

7

4

1

3

4

6

1

2

4 4

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 FOUND

Figure 4.1182: Illustrating the POS_MIN_MIN_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_DIP_ON_INCREASING_SEQUENCE constraint
but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_GORGE.

Constraint POS_MIN_MIN_GORGE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_GORGE(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern GORGE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example
(

3, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1183 provides an example where the POS_MIN_MIN_GORGE

(3, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_gorge,['20141203']).

ctr_origin(pos_min_min_gorge, 'Based on constraint %c.', [min_min_gorge]).

ctr_arguments(pos_min_min_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_gorge, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_gorge, []).

ctr_functional_dependency(pos_min_min_gorge, 1, [2]).
ctr_functional_dependency(pos_min_min_gorge, 3, [2]).

ctr_typical(pos_min_min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_gorge,pos_min_min_gorge(3,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_min_gorge,[]).

ctr_eval(pos_min_min_gorge, [checker(pos_min_min_gorge_c),
    automaton(pos_min_min_gorge_a),
    automaton_with_signature(pos_min_min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_gorge_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_gorge_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_gorge_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_gorge_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_gorge_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xi)),
        pos_min_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_gorge_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_gorge, pos_min_min_gorge_a, pair_signature(2,signature)).

pos_min_min_gorge_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_gorge_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_gorge_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(D, Xi), 1000000, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xi)), 1000000, R])),
        arc(t,GT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(t,GT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(u,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_min_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1183: Illustrating the POS_MIN_MIN_GORGE constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_GORGE constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_INCREASING.

Constraint POS_MIN_MIN_INCREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_INCREASING(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern INCREASING for which the feature value is
VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example
(

1, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1184 provides an example where the POS_MIN_MIN_INCREASING

(1, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_increasing,['20141203']).

ctr_origin(pos_min_min_increasing, 'Based on constraint %c.', [min_min_increasing]).

ctr_arguments(pos_min_min_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_increasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_increasing, []).

ctr_functional_dependency(pos_min_min_increasing, 1, [2]).
ctr_functional_dependency(pos_min_min_increasing, 3, [2]).

ctr_typical(pos_min_min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_increasing,pos_min_min_increasing(1,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_min_increasing,[]).

ctr_eval(pos_min_min_increasing, [checker(pos_min_min_increasing_c),
    automaton(pos_min_min_increasing_a),
    automaton_with_signature(pos_min_min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_increasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_increasing_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_increasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_increasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(min(D,Xi),Xj)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(min(D,Xi),Xj),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<min(min(D,Xi),Xj),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(min(D,Xi),Xj)),
        pos_min_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_increasing, pos_min_min_increasing_a, pair_signature(2,signature)).

pos_min_min_increasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_increasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_increasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(min(min(D, Xi), Xj) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,(min(min(D, Xi), Xj) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(min(D, Xi), Xj))])),
        arc(s,LT,s,(R #< min(min(D, Xi), Xj) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(min(D, Xi), Xj))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1184: Illustrating the POS_MIN_MIN_INCREASING constraint of the Exam-
ple slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_INCREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_INCREASING_SEQUENCE.

Constraint POS_MIN_MIN_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_INCREASING_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_SEQUENCE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example
(

1, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1185 provides an example where the POS_MIN_MIN_INCREASING_SEQUENCE

(1, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_increasing_sequence,['20141203']).

ctr_origin(pos_min_min_increasing_sequence, 'Based on constraint %c.', [min_min_increasing_sequence]).

ctr_arguments(pos_min_min_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_increasing_sequence, []).

ctr_functional_dependency(pos_min_min_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_min_increasing_sequence, 3, [2]).

ctr_typical(pos_min_min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_increasing_sequence,pos_min_min_increasing_sequence(1,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_min_increasing_sequence,[]).

ctr_eval(pos_min_min_increasing_sequence, [checker(pos_min_min_increasing_sequence_c),
    automaton(pos_min_min_increasing_sequence_a),
    automaton_with_signature(pos_min_min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_min_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xj),
        pos_min_min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_min_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_increasing_sequence, pos_min_min_increasing_sequence_a, pair_signature(2,signature)).

pos_min_min_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(t,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(t,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(t,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xj), R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1185: Illustrating the POS_MIN_MIN_INCREASING_SEQUENCE constraint of
the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_INCREASING_SEQUENCE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_INFLEXION.

Constraint POS_MIN_MIN_INFLEXION(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_INFLEXION(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern INFLEXION for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example
(

1, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1186 provides an example where the POS_MIN_MIN_INFLEXION

(1, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_inflexion,['20141203']).

ctr_origin(pos_min_min_inflexion, 'Based on constraint %c.', [min_min_inflexion]).

ctr_arguments(pos_min_min_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_inflexion, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_inflexion, []).

ctr_functional_dependency(pos_min_min_inflexion, 1, [2]).
ctr_functional_dependency(pos_min_min_inflexion, 3, [2]).

ctr_typical(pos_min_min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_inflexion,pos_min_min_inflexion(1,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_min_inflexion,[]).

ctr_eval(pos_min_min_inflexion, [checker(pos_min_min_inflexion_c),
    automaton(pos_min_min_inflexion_a),
    automaton_with_signature(pos_min_min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_inflexion_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_inflexion_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_inflexion_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_inflexion_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_inflexion_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_inflexion_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        min(D,Xi)<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is min(D,Xi),
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<min(D,Xi),
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,min(D,Xi)),
        pos_min_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_inflexion, pos_min_min_inflexion_a, pair_signature(2,signature)).

pos_min_min_inflexion_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_inflexion_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_inflexion_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(r,GT,t,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(r,GT,t,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,r,(min(D, Xi) #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,r,(min(D, Xi) #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))])),
        arc(t,LT,r,(R #< min(D, Xi) #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 1000000, min(R, min(D, Xi))]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_min_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1186: Illustrating the POS_MIN_MIN_INFLEXION constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_INFLEXION constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_STRICTLY_DECREASING_SEQUENCE.

Constraint POS_MIN_MIN_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example
(

1, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1187 provides an example where the POS_MIN_MIN_STRICTLY_DECREASING_SEQUENCE

(1, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_strictly_decreasing_sequence,['20141203']).

ctr_origin(pos_min_min_strictly_decreasing_sequence, 'Based on constraint %c.', [min_min_strictly_decreasing_sequence]).

ctr_arguments(pos_min_min_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_strictly_decreasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_strictly_decreasing_sequence, []).

ctr_functional_dependency(pos_min_min_strictly_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_min_strictly_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_strictly_decreasing_sequence,pos_min_min_strictly_decreasing_sequence(1,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_min_strictly_decreasing_sequence,[]).

ctr_eval(pos_min_min_strictly_decreasing_sequence, [checker(pos_min_min_strictly_decreasing_sequence_c),
    automaton(pos_min_min_strictly_decreasing_sequence_a),
    automaton_with_signature(pos_min_min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_strictly_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_strictly_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_strictly_decreasing_sequence, pos_min_min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R])),
        arc(r,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1187: Illustrating the POS_MIN_MIN_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_STRICTLY_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_STRICTLY_INCREASING_SEQUENCE.

Constraint POS_MIN_MIN_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

3

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example
(

1, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1188 provides an example where the POS_MIN_MIN_STRICTLY_INCREASING_SEQUENCE

(1, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_strictly_increasing_sequence,['20141203']).

ctr_origin(pos_min_min_strictly_increasing_sequence, 'Based on constraint %c.', [min_min_strictly_increasing_sequence]).

ctr_arguments(pos_min_min_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_strictly_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_strictly_increasing_sequence, []).

ctr_functional_dependency(pos_min_min_strictly_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_min_strictly_increasing_sequence, 3, [2]).

ctr_typical(pos_min_min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_strictly_increasing_sequence,pos_min_min_strictly_increasing_sequence(1,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_min_strictly_increasing_sequence,[]).

ctr_eval(pos_min_min_strictly_increasing_sequence, [checker(pos_min_min_strictly_increasing_sequence_c),
    automaton(pos_min_min_strictly_increasing_sequence_a),
    automaton_with_signature(pos_min_min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_strictly_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_strictly_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(min(D,Xi),Xj),
        pos_min_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xj)),
        pos_min_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_strictly_increasing_sequence, pos_min_min_strictly_increasing_sequence_a, pair_signature(2,signature)).

pos_min_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(min(D, Xi), Xj), 1000000, R])),
        arc(r,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1188: Illustrating the POS_MIN_MIN_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_STRICTLY_INCREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_MIN_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_VALLEY.

Constraint POS_MIN_MIN_VALLEY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_VALLEY(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern VALLEY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example
(

2, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1189 provides an example where the POS_MIN_MIN_VALLEY

(2, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_valley,['20141203']).

ctr_origin(pos_min_min_valley, 'Based on constraint %c.', [min_min_valley]).

ctr_arguments(pos_min_min_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_valley, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_valley, []).

ctr_functional_dependency(pos_min_min_valley, 1, [2]).
ctr_functional_dependency(pos_min_min_valley, 3, [2]).

ctr_typical(pos_min_min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_valley,pos_min_min_valley(2,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_min_valley,[]).

ctr_eval(pos_min_min_valley, [checker(pos_min_min_valley_c),
    automaton(pos_min_min_valley_a),
    automaton_with_signature(pos_min_min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_valley_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_valley_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_valley_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_valley_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_valley_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_valley_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_valley_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xi)),
        pos_min_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_valley, pos_min_min_valley_a, pair_signature(2,signature)).

pos_min_min_valley_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_valley_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_valley_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(D, Xi), 1000000, R])),
        arc(t,GT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(t,GT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_min_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1189: Illustrating the POS_MIN_MIN_VALLEY constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_VALLEY constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2500 POS_MIN_MIN_ZIGZAG

POS_MIN_MIN_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_MIN_ZIGZAG.

Constraint POS_MIN_MIN_ZIGZAG(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ minv¬

VALUE = +∞∨ VALUE ≤ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_MIN_ZIGZAG(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern ZIGZAG for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example
(

1, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉 ,
〈0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1190 provides an example where the POS_MIN_MIN_ZIGZAG

(1, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_min_zigzag,['20141203']).

ctr_origin(pos_min_min_zigzag, 'Based on constraint %c.', [min_min_zigzag]).

ctr_arguments(pos_min_min_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_min_zigzag, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(minv,1),'VALUE'=sup#\/'VALUE'=<maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_min_zigzag, []).

ctr_functional_dependency(pos_min_min_zigzag, 1, [2]).
ctr_functional_dependency(pos_min_min_zigzag, 3, [2]).

ctr_typical(pos_min_min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_min_zigzag,pos_min_min_zigzag(1,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_min_zigzag,[]).

ctr_eval(pos_min_min_zigzag, [checker(pos_min_min_zigzag_c),
    automaton(pos_min_min_zigzag_a),
    automaton_with_signature(pos_min_min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_min_zigzag_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_min_zigzag_c(VARS, Default, s, Default, 1000000, Default, Value, Fs, CTs, ATs).

pos_min_min_zigzag_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xi)),
        pos_min_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is min(D,Xi),
        pos_min_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is min(C,min(D,Xi)),
        pos_min_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_min_zigzag, pos_min_min_zigzag_a, pair_signature(2,signature)).

pos_min_min_zigzag_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_min_zigzag_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_min_zigzag_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_min_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_min_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,GT,b,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(a,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(b,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(b,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(b,LT,c,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(D, Xi), 1000000, R])),
        arc(c,GT,f,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xi)), 1000000, R])),
        arc(c,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(c,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(c,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(c,LT,a,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(c,LT,a,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(c,LT,a,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(d,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,LT,e,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, min(D, Xi), R])),
        arc(e,GT,f,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [min(D, Xi), 1000000, R])),
        arc(e,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(e,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 1000000, R])),
        arc(f,GT,d,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(f,GT,d,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(f,GT,d,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(f,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 1000000, min(R, C)])),
        arc(f,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(f,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 1000000, min(R, C)])),
        arc(f,LT,c,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1190: Illustrating the POS_MIN_MIN_ZIGZAG constraint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_MIN_ZIGZAG constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_BUMP_ON_DECREASING_SEQUENCE.

Constraint POS_MIN_SURF_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ 3 ∗ minv+ 3¬

VALUE = +∞∨ VALUE ≤ 3 ∗ maxv− 3
among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− 3− max(maxv− 3, 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
VALUE < +∞⇒ n2 ≥ min(minv+ 3, 0)− 3− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)

0

3

¬

VALUE ≥ 3 = 3 ∗ 0 + 3

Purpose

The constraint MIN_SURF_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
BUMP_ON_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example
(

11, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(pos_min_surf_bump_on_decreasing_sequence, 'Based on constraint %c.', [min_surf_bump_on_decreasing_sequence]).

ctr_arguments(pos_min_surf_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_bump_on_decreasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(3*minv+3,1),'VALUE'=sup#\/'VALUE'=<3*maxv-3,among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-3-max(maxv-3,0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),'VALUE'<sup#=>n2>=min(minv+3,0)-3-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_bump_on_decreasing_sequence, []).

ctr_functional_dependency(pos_min_surf_bump_on_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_surf_bump_on_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_min_surf_bump_on_decreasing_sequence,pos_min_surf_bump_on_decreasing_sequence(11,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_bump_on_decreasing_sequence,[]).

ctr_eval(pos_min_surf_bump_on_decreasing_sequence, [checker(pos_min_surf_bump_on_decreasing_sequence_c),
    automaton(pos_min_surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(pos_min_surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_bump_on_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_bump_on_decreasing_sequence, pos_min_surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(u,GT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(v,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(v,GT,t,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(v,GT,t,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(v,GT,t,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1191 provides an example where the POS_MIN_SURF_BUMP_ON_DECREASING_SEQUENCE

(11, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.
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Figure 4.1191: Illustrating the POS_MIN_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_BUMP_ON_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_DECREASING.

Constraint POS_MIN_SURF_DECREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 2 ∗ minv+ 1¬

VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 1 = 2 ∗ 0 + 1

Purpose

The constraint MIN_SURF_DECREASING(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern DECREASING for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example
(

4, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1192 provides an example where the POS_MIN_SURF_DECREASING

(4, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_decreasing,['20141203']).

ctr_origin(pos_min_surf_decreasing, 'Based on constraint %c.', [min_surf_decreasing]).

ctr_arguments(pos_min_surf_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_decreasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(2*minv+1,1),'VALUE'=sup#\/'VALUE'=<2*maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_decreasing, []).

ctr_functional_dependency(pos_min_surf_decreasing, 1, [2]).
ctr_functional_dependency(pos_min_surf_decreasing, 3, [2]).

ctr_typical(pos_min_surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_decreasing,pos_min_surf_decreasing(4,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_decreasing,[]).

ctr_eval(pos_min_surf_decreasing, [checker(pos_min_surf_decreasing_c),
    automaton(pos_min_surf_decreasing_a),
    automaton_with_signature(pos_min_surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_decreasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_decreasing_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_decreasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi+Xj<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi+Xj,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+Xi+Xj,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_decreasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_decreasing, pos_min_surf_decreasing_a, pair_signature(2,signature)).

pos_min_surf_decreasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_decreasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_decreasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_decreasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(D + Xi + Xj #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi + Xj)])),
        arc(s,GT,s,(D + Xi + Xj #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi + Xj)])),
        arc(s,GT,s,(R #< D + Xi + Xj #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi + Xj)])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1192: Illustrating the POS_MIN_SURF_DECREASING constraint of the Ex-
ample slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_DECREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_DECREASING_SEQUENCE.

Constraint POS_MIN_SURF_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
rv = 2⇒ VALUE ≥ 2 ∗ minv+ 1¬

rv ≥ 3⇒ VALUE ≥ min(2 ∗ minv+ 1, sv ∗ (minv+ 1)®)
rv = 2⇒ VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
rv ≥ 3⇒ VALUE = +∞∨ VALUE ≤ max(2 ∗ maxv− 1, sv ∗ (maxv− 1))
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
VALUE < +∞∧ (rv = 2 ∨ maxv = 1)⇒
n1 ≥ VALUE− max(0, 2 ∗ maxv− 3)

VALUE < +∞∧ rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− 1− sv ∗ (maxv− 2)
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
VALUE < +∞∧ (rv = 2 ∨ minv = −1)⇒
n2 ≥ min(0, 2 ∗ minv+ 3)− VALUE

VALUE < +∞∧ rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)

−4

−1

®
9

VALUE ≥ −27 = 9 ∗ (−4 + 1)

0

2



VALUE ≥ 1 = 2 ∗ 0 + 1

2

3

¬

VALUE ≥ 5 = 2 ∗ 2 + 1

Purpose

The constraint MIN_SURF_DECREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the posi-
tion of the found letter in those occurrences of the pattern DECREASING_SEQUENCE

for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_decreasing_sequence,['20141203']).

ctr_origin(pos_min_surf_decreasing_sequence, 'Based on constraint %c.', [min_surf_decreasing_sequence]).

ctr_arguments(pos_min_surf_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_decreasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=1000000,rv=2#=>'VALUE'>=markup(2*minv+1,1),rv>=3#=>'VALUE'>=min(markup(2*minv+1,2),markup(sv*(minv+1),3)),rv=2#=>'VALUE'=sup#\/'VALUE'=<2*maxv-1,rv>=3#=>'VALUE'=sup#\/'VALUE'=<max(2*maxv-1,sv*(maxv-1)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#/\(rv=2#\/maxv=1)#=>n1>='VALUE'-max(0,2*maxv-3),'VALUE'<sup#/\(rv>2#/\maxv>1)#=>n1>='VALUE'-1-sv*(maxv-2),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#/\(rv=2#\/minv= -1)#=>n2>=min(0,2*minv+3)-'VALUE','VALUE'<sup#/\(rv>2#/\minv< -1)#=>n2>=sv*(minv+2)-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_decreasing_sequence, []).

ctr_functional_dependency(pos_min_surf_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_surf_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_decreasing_sequence,pos_min_surf_decreasing_sequence(6,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_decreasing_sequence,[]).

ctr_eval(pos_min_surf_decreasing_sequence, [checker(pos_min_surf_decreasing_sequence_c),
    automaton(pos_min_surf_decreasing_sequence_a),
    automaton_with_signature(pos_min_surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_min_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_min_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xj,
        pos_min_surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_decreasing_sequence, pos_min_surf_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_surf_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xj, R])),
        arc(t,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

6, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1193 provides an example where the POS_MIN_SURF_DECREASING_SEQUENCE

(6, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1193: Illustrating the POS_MIN_SURF_DECREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_DECREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_DECREASING_TERRACE.

Constraint POS_MIN_SURF_DECREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(2 ∗ (maxv− 1), (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−4

−1


12

VALUE ≥ −30 = (12 − 2) ∗ (−4 + 1)

0

3

¬

VALUE ≥ 2

Purpose

The constraint MIN_SURF_DECREASING_TERRACE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern DECREASING_TERRACE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example
(

4, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_decreasing_terrace,['20141203']).

ctr_origin(pos_min_surf_decreasing_terrace, 'Based on constraint %c.', [min_surf_decreasing_terrace]).

ctr_arguments(pos_min_surf_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_decreasing_terrace, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(2*(maxv-1),(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_decreasing_terrace, []).

ctr_functional_dependency(pos_min_surf_decreasing_terrace, 1, [2]).
ctr_functional_dependency(pos_min_surf_decreasing_terrace, 3, [2]).

ctr_typical(pos_min_surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_min_surf_decreasing_terrace,pos_min_surf_decreasing_terrace(4,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_decreasing_terrace,[]).

ctr_eval(pos_min_surf_decreasing_terrace, [checker(pos_min_surf_decreasing_terrace_c),
    automaton(pos_min_surf_decreasing_terrace_a),
    automaton_with_signature(pos_min_surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_decreasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_decreasing_terrace, pos_min_surf_decreasing_terrace_a, pair_signature(2,signature)).

pos_min_surf_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,r,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(t,GT,r,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,GT,r,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1194 provides an example where the POS_MIN_SURF_DECREASING_TERRACE

(4, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1194: Illustrating the POS_MIN_SURF_DECREASING_TERRACE constraint
of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_DECREASING_TERRACE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_DIP_ON_INCREASING_SEQUENCE.

Constraint POS_MIN_SURF_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ 3 ∗ minv+ 3¬

VALUE = +∞∨ VALUE ≤ 3 ∗ maxv− 3
among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− 3− max(maxv− 3, 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
VALUE < +∞⇒ n2 ≥ min(minv+ 3, 0)− 3− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

3

¬

VALUE ≥ 3 = 3 ∗ 0 + 3

Purpose

The constraint MIN_SURF_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
DIP_ON_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example
(

9, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(pos_min_surf_dip_on_increasing_sequence, 'Based on constraint %c.', [min_surf_dip_on_increasing_sequence]).

ctr_arguments(pos_min_surf_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_dip_on_increasing_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=markup(3*minv+3,1),'VALUE'=sup#\/'VALUE'=<3*maxv-3,among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-3-max(maxv-3,0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),'VALUE'<sup#=>n2>=min(minv+3,0)-3-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_dip_on_increasing_sequence, []).

ctr_functional_dependency(pos_min_surf_dip_on_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_surf_dip_on_increasing_sequence, 3, [2]).

ctr_typical(pos_min_surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(pos_min_surf_dip_on_increasing_sequence,pos_min_surf_dip_on_increasing_sequence(9,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_dip_on_increasing_sequence,[]).

ctr_eval(pos_min_surf_dip_on_increasing_sequence, [checker(pos_min_surf_dip_on_increasing_sequence_c),
    automaton(pos_min_surf_dip_on_increasing_sequence_a),
    automaton_with_signature(pos_min_surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_dip_on_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_dip_on_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_dip_on_increasing_sequence, pos_min_surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

pos_min_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(u,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(u,LT,v,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(v,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(v,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(v,LT,t,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(v,LT,t,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(v,LT,t,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1195 provides an example where the POS_MIN_SURF_DIP_ON_INCREASING_SEQUENCE

(9, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.
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Figure 4.1195: Illustrating the POS_MIN_SURF_DIP_ON_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_DIP_ON_INCREASING_SEQUENCE constraint
but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_GORGE.

Constraint POS_MIN_SURF_GORGE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
rv = 2⇒ VALUE ≥ minv¬

rv ≥ 3⇒ VALUE ≥ min(minv, (sv− 2) ∗ (minv+ 1)− 1®)
rv = 2⇒ VALUE = +∞∨ VALUE ≤ maxv− 1
rv ≥ 3⇒
VALUE = +∞∨ VALUE ≤ max(maxv− 1, (sv− 2) ∗ (maxv− 1)− 1)

among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞∧ (rv = 2 ∨ maxv = 1)⇒ n1 ≥ VALUE− max(0, maxv− 2)
VALUE < +∞∧ rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
VALUE < +∞∧ (rv = 2 ∨ minv = −1)⇒ n2 ≥ min(0, minv+ 1)− VALUE

VALUE < +∞∧ rv > 2 ∧ minv < −1⇒
n2 ≥ (sv− 2) ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var) −3

−1

®
12

VALUE ≥ −21 = (12 − 2) ∗ (−3 + 1) − 1

0

3



VALUE ≥ 0

1

2

¬

VALUE ≥ 1

Purpose

The constraint MIN_SURF_GORGE(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern GORGE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_gorge,['20141203']).

ctr_origin(pos_min_surf_gorge, 'Based on constraint %c.', [min_surf_gorge]).

ctr_arguments(pos_min_surf_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_gorge, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,rv=2#=>'VALUE'>=markup(minv,1),rv>=3#=>'VALUE'>=min(markup(minv,2),markup((sv-2)*(minv+1)-1,3)),rv=2#=>'VALUE'=sup#\/'VALUE'=<maxv-1,rv>=3#=>'VALUE'=sup#\/'VALUE'=<max(maxv-1,(sv-2)*(maxv-1)-1),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#/\(rv=2#\/maxv=1)#=>n1>='VALUE'-max(0,maxv-2),'VALUE'<sup#/\(rv>2#/\maxv>1)#=>n1>='VALUE'-(sv-2)*(maxv-2),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#/\(rv=2#\/minv= -1)#=>n2>=min(0,minv+1)-'VALUE','VALUE'<sup#/\(rv>2#/\minv< -1)#=>n2>=(sv-2)*(minv+2)-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_gorge, []).

ctr_functional_dependency(pos_min_surf_gorge, 1, [2]).
ctr_functional_dependency(pos_min_surf_gorge, 3, [2]).

ctr_typical(pos_min_surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_gorge,pos_min_surf_gorge(5,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_surf_gorge,[]).

ctr_eval(pos_min_surf_gorge, [checker(pos_min_surf_gorge_c),
    automaton(pos_min_surf_gorge_a),
    automaton_with_signature(pos_min_surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_gorge_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_gorge_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_gorge_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_gorge_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_gorge_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_min_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_gorge_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_gorge, pos_min_surf_gorge_a, pair_signature(2,signature)).

pos_min_surf_gorge_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_gorge_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_gorge_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R])),
        arc(t,GT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,GT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

5, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1196 provides an example where the POS_MIN_SURF_GORGE

(5, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.
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Figure 4.1196: Illustrating the POS_MIN_SURF_GORGE constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_GORGE constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_INCREASING.

Constraint POS_MIN_SURF_INCREASING(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ 2 ∗ minv+ 1¬

VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≥ 1 = 2 ∗ 0 + 1

Purpose

The constraint MIN_SURF_INCREASING(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern INCREASING for which the feature value is
VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example
(

4, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1197 provides an example where the POS_MIN_SURF_INCREASING

(4, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_increasing,['20141203']).

ctr_origin(pos_min_surf_increasing, 'Based on constraint %c.', [min_surf_increasing]).

ctr_arguments(pos_min_surf_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_increasing, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=markup(2*minv+1,1),'VALUE'=sup#\/'VALUE'=<2*maxv-1,required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_increasing, []).

ctr_functional_dependency(pos_min_surf_increasing, 1, [2]).
ctr_functional_dependency(pos_min_surf_increasing, 3, [2]).

ctr_typical(pos_min_surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_increasing,pos_min_surf_increasing(4,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_increasing,[]).

ctr_eval(pos_min_surf_increasing, [checker(pos_min_surf_increasing_c),
    automaton(pos_min_surf_increasing_a),
    automaton_with_signature(pos_min_surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_increasing_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_increasing_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_increasing_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_increasing_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi+Xj<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi+Xj,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+Xi+Xj,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_increasing, pos_min_surf_increasing_a, pair_signature(2,signature)).

pos_min_surf_increasing_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_increasing_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_increasing_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_increasing_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(D + Xi + Xj #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi + Xj)])),
        arc(s,LT,s,(D + Xi + Xj #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi + Xj)])),
        arc(s,LT,s,(R #< D + Xi + Xj #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1197: Illustrating the POS_MIN_SURF_INCREASING constraint of the Exam-
ple slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2530 POS_MIN_SURF_INCREASING

Automaton Similar to the automaton of the MIN_SURF_INCREASING constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_INCREASING_SEQUENCE.

Constraint POS_MIN_SURF_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
rv = 2⇒ VALUE ≥ 2 ∗ minv+ 1¬

rv ≥ 3⇒ VALUE ≥ min(2 ∗ minv+ 1, sv ∗ (minv+ 1)®)
rv = 2⇒ VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
rv ≥ 3⇒ VALUE = +∞∨ VALUE ≤ max(2 ∗ maxv− 1, sv ∗ (maxv− 1))
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
VALUE < +∞∧ (rv = 2 ∨ maxv = 1)⇒
n1 ≥ VALUE− max(0, 2 ∗ maxv− 3)

VALUE < +∞∧ rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− 1− sv ∗ (maxv− 2)
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
VALUE < +∞∧ (rv = 2 ∨ minv = −1)⇒
n2 ≥ min(0, 2 ∗ minv+ 3)− VALUE

VALUE < +∞∧ rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)

−4

−1

®
9

VALUE ≥ −27 = 9 ∗ (−4 + 1)

0

3



VALUE ≥ 1 = 2 ∗ 0 + 1

2

3

¬

VALUE ≥ 5 = 2 ∗ 2 + 1

Purpose

The constraint MIN_SURF_INCREASING_SEQUENCE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_SEQUENCE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_increasing_sequence,['20141203']).

ctr_origin(pos_min_surf_increasing_sequence, 'Based on constraint %c.', [min_surf_increasing_sequence]).

ctr_arguments(pos_min_surf_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_increasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=1000000,rv=2#=>'VALUE'>=markup(2*minv+1,1),rv>=3#=>'VALUE'>=min(markup(2*minv+1,2),markup(sv*(minv+1),3)),rv=2#=>'VALUE'=sup#\/'VALUE'=<2*maxv-1,rv>=3#=>'VALUE'=sup#\/'VALUE'=<max(2*maxv-1,sv*(maxv-1)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#/\(rv=2#\/maxv=1)#=>n1>='VALUE'-max(0,2*maxv-3),'VALUE'<sup#/\(rv>2#/\maxv>1)#=>n1>='VALUE'-1-sv*(maxv-2),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#/\(rv=2#\/minv= -1)#=>n2>=min(0,2*minv+3)-'VALUE','VALUE'<sup#/\(rv>2#/\minv< -1)#=>n2>=sv*(minv+2)-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_increasing_sequence, []).

ctr_functional_dependency(pos_min_surf_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_surf_increasing_sequence, 3, [2]).

ctr_typical(pos_min_surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_increasing_sequence,pos_min_surf_increasing_sequence(4,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_increasing_sequence,[]).

ctr_eval(pos_min_surf_increasing_sequence, [checker(pos_min_surf_increasing_sequence_c),
    automaton(pos_min_surf_increasing_sequence_a),
    automaton_with_signature(pos_min_surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_min_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xj,
        pos_min_surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_min_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_increasing_sequence, pos_min_surf_increasing_sequence_a, pair_signature(2,signature)).

pos_min_surf_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(t,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xj, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

4, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1198 provides an example where the POS_MIN_SURF_INCREASING_SEQUENCE

(4, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.
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Figure 4.1198: Illustrating the POS_MIN_SURF_INCREASING_SEQUENCE constraint
of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_INCREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_INCREASING_TERRACE.

Constraint POS_MIN_SURF_INCREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = +∞
VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(2 ∗ (maxv− 1), (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−4

−1


12

VALUE ≥ −30 = (12 − 2) ∗ (−4 + 1)

0

3

¬

VALUE ≥ 2

Purpose

The constraint MIN_SURF_INCREASING_TERRACE(VALUE, VARIABLES) holds. In ad-
dition, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern INCREASING_TERRACE for which
the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example
(

9, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_increasing_terrace,['20141203']).

ctr_origin(pos_min_surf_increasing_terrace, 'Based on constraint %c.', [min_surf_increasing_terrace]).

ctr_arguments(pos_min_surf_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_increasing_terrace, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'=1000000,'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(2*(maxv-1),(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_increasing_terrace, []).

ctr_functional_dependency(pos_min_surf_increasing_terrace, 1, [2]).
ctr_functional_dependency(pos_min_surf_increasing_terrace, 3, [2]).

ctr_typical(pos_min_surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_min_surf_increasing_terrace,pos_min_surf_increasing_terrace(9,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_increasing_terrace,[]).

ctr_eval(pos_min_surf_increasing_terrace, [checker(pos_min_surf_increasing_terrace_c),
    automaton(pos_min_surf_increasing_terrace_a),
    automaton_with_signature(pos_min_surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_increasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_increasing_terrace, pos_min_surf_increasing_terrace_a, pair_signature(2,signature)).

pos_min_surf_increasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,r,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,r,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,r,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_surf_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1199 provides an example where the POS_MIN_SURF_INCREASING_TERRACE

(9, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.
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Figure 4.1199: Illustrating the POS_MIN_SURF_INCREASING_TERRACE constraint of
the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_INCREASING_TERRACE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_INFLEXION.

Constraint POS_MIN_SURF_INFLEXION(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv¬, (sv− 2) ∗ minv)
VALUE = +∞∨ VALUE ≤ max(maxv, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

among(n2, VARIABLES[2, sv− 1], 〈minv〉)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) −3

−1


9

VALUE ≥ −21 = (9 − 2) ∗ −3

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_SURF_INFLEXION(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found let-
ter in those occurrences of the pattern INFLEXION for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example
(

1, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_inflexion,['20141203']).

ctr_origin(pos_min_surf_inflexion, 'Based on constraint %c.', [min_surf_inflexion]).

ctr_arguments(pos_min_surf_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_inflexion, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv,1),markup((sv-2)*minv,2)),'VALUE'=sup#\/'VALUE'=<max(maxv,(sv-2)*maxv),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-1)),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+1))-'VALUE',among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_inflexion, []).

ctr_functional_dependency(pos_min_surf_inflexion, 1, [2]).
ctr_functional_dependency(pos_min_surf_inflexion, 3, [2]).

ctr_typical(pos_min_surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_inflexion,pos_min_surf_inflexion(1,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_inflexion,[]).

ctr_eval(pos_min_surf_inflexion, [checker(pos_min_surf_inflexion_c),
    automaton(pos_min_surf_inflexion_a),
    automaton_with_signature(pos_min_surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_inflexion_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_inflexion_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_inflexion_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_inflexion_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_inflexion_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_inflexion_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_inflexion, pos_min_surf_inflexion_a, pair_signature(2,signature)).

pos_min_surf_inflexion_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_inflexion_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_inflexion_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(r,GT,t,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(r,GT,t,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,r,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,r,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,r,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1200 provides an example where the POS_MIN_SURF_INFLEXION

(1, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1200: Illustrating the POS_MIN_SURF_INFLEXION constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_INFLEXION constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_PEAK.

Constraint POS_MIN_SURF_PEAK(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv+ 1¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(maxv, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


11

VALUE ≥ −18 = (11 − 2) ∗ (−3 + 1)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_SURF_PEAK(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PEAK for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example
(

9, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉 ,
〈0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_peak,['20141203']).

ctr_origin(pos_min_surf_peak, 'Based on constraint %c.', [min_surf_peak]).

ctr_arguments(pos_min_surf_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_peak, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv+1,1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(maxv,(sv-2)*maxv),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_peak, []).

ctr_functional_dependency(pos_min_surf_peak, 1, [2]).
ctr_functional_dependency(pos_min_surf_peak, 3, [2]).

ctr_typical(pos_min_surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_peak,pos_min_surf_peak(9,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_surf_peak,[]).

ctr_eval(pos_min_surf_peak, [checker(pos_min_surf_peak_c),
    automaton(pos_min_surf_peak_a),
    automaton_with_signature(pos_min_surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_peak_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_peak_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_peak_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_peak_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_peak_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_peak_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_min_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_peak_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_peak, pos_min_surf_peak_a, pair_signature(2,signature)).

pos_min_surf_peak_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_peak_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_peak_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,LT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_surf_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1201 provides an example where the POS_MIN_SURF_PEAK

(9, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.
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Figure 4.1201: Illustrating the POS_MIN_SURF_PEAK constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_PEAK constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_PLAIN.

Constraint POS_MIN_SURF_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv¬, (sv− 2) ∗ minv)
VALUE = +∞∨ VALUE ≤ max(maxv− 1, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


9

VALUE ≥ −21 = (9 − 2) ∗ −3

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_SURF_PLAIN(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PLAIN for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example
(

4, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_plain,['20141203']).

ctr_origin(pos_min_surf_plain, 'Based on constraint %c.', [min_surf_plain]).

ctr_arguments(pos_min_surf_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_plain, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv,1),markup((sv-2)*minv,2)),'VALUE'=sup#\/'VALUE'=<max(maxv-1,(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_plain, []).

ctr_functional_dependency(pos_min_surf_plain, 1, [2]).
ctr_functional_dependency(pos_min_surf_plain, 3, [2]).

ctr_typical(pos_min_surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_plain,pos_min_surf_plain(4,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_plain,[]).

ctr_eval(pos_min_surf_plain, [checker(pos_min_surf_plain_c),
    automaton(pos_min_surf_plain_a),
    automaton_with_signature(pos_min_surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_plain_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_plain_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_plain, pos_min_surf_plain_a, pair_signature(2,signature)).

pos_min_surf_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,s,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(r,LT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(r,LT,s,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,s,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,s,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_surf_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1202 provides an example where the POS_MIN_SURF_PLAIN

(4, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1202: Illustrating the POS_MIN_SURF_PLAIN constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_PLAIN constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_PLATEAU.

Constraint POS_MIN_SURF_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv+ 1¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(maxv, (sv− 2) ∗ maxv)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


11

VALUE ≥ −18 = (11 − 2) ∗ (−3 + 1)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

The constraint MIN_SURF_PLATEAU(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PLATEAU for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example
(

3, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_plateau,['20141203']).

ctr_origin(pos_min_surf_plateau, 'Based on constraint %c.', [min_surf_plateau]).

ctr_arguments(pos_min_surf_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_plateau, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv+1,1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(maxv,(sv-2)*maxv),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_plateau, []).

ctr_functional_dependency(pos_min_surf_plateau, 1, [2]).
ctr_functional_dependency(pos_min_surf_plateau, 3, [2]).

ctr_typical(pos_min_surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_plateau,pos_min_surf_plateau(3,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_plateau,[]).

ctr_eval(pos_min_surf_plateau, [checker(pos_min_surf_plateau_c),
    automaton(pos_min_surf_plateau_a),
    automaton_with_signature(pos_min_surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_plateau_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_plateau_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_plateau, pos_min_surf_plateau_a, pair_signature(2,signature)).

pos_min_surf_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,GT,s,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(r,GT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(r,GT,s,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,s,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(t,GT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,GT,s,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1203 provides an example where the POS_MIN_SURF_PLATEAU

(3, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1203: Illustrating the POS_MIN_SURF_PLATEAU constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_PLATEAU constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_PROPER_PLAIN.

Constraint POS_MIN_SURF_PROPER_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(2 ∗ minv¬, (sv− 2) ∗ minv)
VALUE = +∞∨ VALUE ≤ max(2 ∗ (maxv− 1), (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


9

VALUE ≥ −21 = (9 − 2) ∗ −3

1

3

¬

VALUE ≥ 2 = 2 ∗ 1

Purpose

The constraint MIN_SURF_PROPER_PLAIN(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern PROPER_PLAIN for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example
(

8, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_proper_plain,['20141203']).

ctr_origin(pos_min_surf_proper_plain, 'Based on constraint %c.', [min_surf_proper_plain]).

ctr_arguments(pos_min_surf_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_proper_plain, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(2*minv,1),markup((sv-2)*minv,2)),'VALUE'=sup#\/'VALUE'=<max(2*(maxv-1),(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_proper_plain, []).

ctr_functional_dependency(pos_min_surf_proper_plain, 1, [2]).
ctr_functional_dependency(pos_min_surf_proper_plain, 3, [2]).

ctr_typical(pos_min_surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_proper_plain,pos_min_surf_proper_plain(8,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_proper_plain,[]).

ctr_eval(pos_min_surf_proper_plain, [checker(pos_min_surf_proper_plain_c),
    automaton(pos_min_surf_proper_plain_a),
    automaton_with_signature(pos_min_surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_proper_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_proper_plain_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_proper_plain, pos_min_surf_proper_plain_a, pair_signature(2,signature)).

pos_min_surf_proper_plain_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,LT,s,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,LT,s,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_surf_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1204 provides an example where the POS_MIN_SURF_PROPER_PLAIN

(8, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1204: Illustrating the POS_MIN_SURF_PROPER_PLAIN constraint of the Ex-
ample slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2558 POS_MIN_SURF_PROPER_PLAIN

Automaton Similar to the automaton of the MIN_SURF_PROPER_PLAIN constraint but use the decora-
tion table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_PROPER_PLATEAU.

Constraint POS_MIN_SURF_PROPER_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = +∞∨ VALUE ≤ max(2 ∗ maxv, (sv− 2) ∗ maxv)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


12

VALUE ≥ −20 = (12 − 2) ∗ (−3 + 1)

0

2

¬

VALUE ≥ 2 = 2 ∗ (0 + 1)

Purpose

The constraint MIN_SURF_PROPER_PLATEAU(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern PROPER_PLATEAU for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example
(

6, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_proper_plateau,['20141203']).

ctr_origin(pos_min_surf_proper_plateau, 'Based on constraint %c.', [min_surf_proper_plateau]).

ctr_arguments(pos_min_surf_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_proper_plateau, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(2*maxv,(sv-2)*maxv),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-1)),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-'VALUE',among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_proper_plateau, []).

ctr_functional_dependency(pos_min_surf_proper_plateau, 1, [2]).
ctr_functional_dependency(pos_min_surf_proper_plateau, 3, [2]).

ctr_typical(pos_min_surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_proper_plateau,pos_min_surf_proper_plateau(6,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_proper_plateau,[]).

ctr_eval(pos_min_surf_proper_plateau, [checker(pos_min_surf_proper_plateau_c),
    automaton(pos_min_surf_proper_plateau_a),
    automaton_with_signature(pos_min_surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_proper_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+Xi<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+Xi,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+Xi,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi),
        pos_min_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_proper_plateau, pos_min_surf_proper_plateau_a, pair_signature(2,signature)).

pos_min_surf_proper_plateau_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,GT,s,(D + Xi #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi)])),
        arc(t,GT,s,(D + Xi #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)])),
        arc(t,GT,s,(R #< D + Xi #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1205 provides an example where the POS_MIN_SURF_PROPER_PLATEAU

(6, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.
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Figure 4.1205: Illustrating the POS_MIN_SURF_PROPER_PLATEAU constraint of the
Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_PROPER_PLATEAU constraint but use the dec-
oration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_STEADY.

Constraint POS_MIN_SURF_STEADY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = +∞
VALUE ≥ 2 ∗ minv¬

VALUE = +∞∨ VALUE ≤ 2 ∗ maxv
among(n1, VARIABLES[1, sv], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− 2 ∗ (maxv− 1)
among(n2, VARIABLES[1, sv], 〈minv〉)
VALUE < +∞⇒ n2 ≥ 2 ∗ (minv+ 1)− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|

1

3

¬

VALUE ≥ 2 = 2 ∗ 1

Purpose

The constraint MIN_SURF_STEADY(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern STEADY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example
(

2, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉 ,
〈1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1206 provides an example where the POS_MIN_SURF_STEADY

(2, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6], [1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
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    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_steady,['20141203']).

ctr_origin(pos_min_surf_steady, 'Based on constraint %c.', [min_surf_steady]).

ctr_arguments(pos_min_surf_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_steady, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),n1,n2],[sv=<1#=>'VALUE'=1000000,'VALUE'>=markup(2*minv,1),'VALUE'=sup#\/'VALUE'=<2*maxv,among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-2*(maxv-1),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=2*(minv+1)-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_steady, []).

ctr_functional_dependency(pos_min_surf_steady, 1, [2]).
ctr_functional_dependency(pos_min_surf_steady, 3, [2]).

ctr_typical(pos_min_surf_steady,[size('VARIABLES')>1]).


ctr_example(pos_min_surf_steady,pos_min_surf_steady(2,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]],[[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_steady,[]).

ctr_eval(pos_min_surf_steady, [checker(pos_min_surf_steady_c),
    automaton(pos_min_surf_steady_a),
    automaton_with_signature(pos_min_surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_steady_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_steady_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_steady_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_steady_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        D+Xi+Xj<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R is D+Xi+Xj,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<D+Xi+Xj,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+Xi+Xj),
        pos_min_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_steady, pos_min_surf_steady_a, pair_signature(2,signature)).

pos_min_surf_steady_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_steady_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_steady_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_steady_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_steady_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(D + Xi + Xj #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + Xi + Xj)])),
        arc(s,EQ,s,(D + Xi + Xj #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + Xi + Xj)])),
        arc(s,EQ,s,(R #< D + Xi + Xj #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + Xi + Xj)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1206: Illustrating the POS_MIN_SURF_STEADY constraint of the Example
slot

Typical |VARIABLES| > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_STEADY constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_STEADY_SEQUENCE.

Constraint POS_MIN_SURF_STEADY_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = +∞
rv = 1⇒ VALUE ≥ sv ∗ minv¬

rv ≥ 2⇒ VALUE ≥ min(2 ∗ minv, sv ∗ minv®)
rv = 1⇒ VALUE = +∞∨ VALUE ≤ sv ∗ maxv
rv ≥ 2⇒ VALUE = +∞∨ VALUE ≤ max(2 ∗ maxv, sv ∗ maxv)
among(n1, VARIABLES[1, sv], 〈maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, sv ∗ (maxv− 1))
among(n2, VARIABLES[2, sv], 〈minv〉)
VALUE < +∞⇒ n2 ≥ min(0, sv ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)

−3

−1

®
8

VALUE ≥ −24 = 8 ∗ −3

1

3



VALUE ≥ 2 = 2 ∗ 1

2
¬

8

VALUE ≥ 16 = 8 ∗ 2

Purpose

The constraint MIN_SURF_STEADY_SEQUENCE(VALUE, VARIABLES) holds. In addi-
tion, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern STEADY_SEQUENCE for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_steady_sequence,['20141203']).

ctr_origin(pos_min_surf_steady_sequence, 'Based on constraint %c.', [min_surf_steady_sequence]).

ctr_arguments(pos_min_surf_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_steady_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#=>'VALUE'=1000000,rv=1#=>'VALUE'>=markup(sv*minv,1),rv>=2#=>'VALUE'>=min(markup(2*minv,2),markup(sv*minv,3)),rv=1#=>'VALUE'=sup#\/'VALUE'=<sv*maxv,rv>=2#=>'VALUE'=sup#\/'VALUE'=<max(2*maxv,sv*maxv),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,sv*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=min(0,sv*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_steady_sequence, []).

ctr_functional_dependency(pos_min_surf_steady_sequence, 1, [2]).
ctr_functional_dependency(pos_min_surf_steady_sequence, 3, [2]).

ctr_typical(pos_min_surf_steady_sequence,[size('VARIABLES')>1]).


ctr_example(pos_min_surf_steady_sequence,pos_min_surf_steady_sequence(2,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_surf_steady_sequence,[]).

ctr_eval(pos_min_surf_steady_sequence, [checker(pos_min_surf_steady_sequence_c),
    automaton(pos_min_surf_steady_sequence_a),
    automaton_with_signature(pos_min_surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_steady_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_min_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_min_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_steady_sequence, pos_min_surf_steady_sequence_a, pair_signature(2,signature)).

pos_min_surf_steady_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(r,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

2, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1207 provides an example where the POS_MIN_SURF_STEADY_SEQUENCE

(2, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.
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Figure 4.1207: Illustrating the POS_MIN_SURF_STEADY_SEQUENCE constraint of the
Example slot

Typical |VARIABLES| > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_STEADY_SEQUENCE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_STRICTLY_DECREASING_SEQUENCE.

Constraint POS_MIN_SURF_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
minv < 0⇒ VALUE ≥ `1 ∗ minv+ b`1 ∗ (`1 − 1)/2c¬
minv ≥ 0⇒ VALUE ≥ 2 ∗ minv+ 1

maxv > 0⇒ VALUE = +∞∨ VALUE ≤ `2 ∗ maxv− b`2 ∗ (`2 − 1)/2c
maxv ≤ 0⇒ VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, min(sv, rv) ∗ (maxv− 2))− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, min(sv, rv) ∗ (minv+ 2))− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
`1 = min(min(sv, rv), |minv|)
`2 = min(min(sv, rv), |maxv|)
maxv =maxval(VARIABLES.var)

1

3



VALUE ≥ 3

−1

2

¬
`1 = 1
`2 = 2

VALUE ≥ −1

−3

−1

¬
`1 = 3
`2 = 1

VALUE ≥ −6

Purpose

The constraint MIN_SURF_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(pos_min_surf_strictly_decreasing_sequence, 'Based on constraint %c.', [min_surf_strictly_decreasing_sequence]).

ctr_arguments(pos_min_surf_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_strictly_decreasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),l1=min(min(sv,rv),abs(minv)),l2=min(min(sv,rv),abs(maxv)),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=1000000,minv<0#=>'VALUE'>=markup(l1*minv+l1*(l1-1)/2,1),minv>=0#=>'VALUE'>=markup(2*minv+1,2),maxv>0#=>'VALUE'=sup#\/'VALUE'=<l2*maxv-l2*(l2-1)/2,maxv=<0#=>'VALUE'=sup#\/'VALUE'=<2*maxv-1,among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,min(sv,rv)*(maxv-2))-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#=>n2>=min(0,min(sv,rv)*(minv+2))-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_strictly_decreasing_sequence, []).

ctr_functional_dependency(pos_min_surf_strictly_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_surf_strictly_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_strictly_decreasing_sequence,pos_min_surf_strictly_decreasing_sequence(7,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_surf_strictly_decreasing_sequence,[]).

ctr_eval(pos_min_surf_strictly_decreasing_sequence, [checker(pos_min_surf_strictly_decreasing_sequence_c),
    automaton(pos_min_surf_strictly_decreasing_sequence_a),
    automaton_with_signature(pos_min_surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_strictly_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_strictly_decreasing_sequence, pos_min_surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R])),
        arc(r,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

7, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1208 provides an example where the POS_MIN_SURF_STRICTLY_DECREASING_SEQUENCE

(7, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.
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Figure 4.1208: Illustrating the POS_MIN_SURF_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_STRICTLY_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_STRICTLY_INCREASING_SEQUENCE.

Constraint POS_MIN_SURF_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = +∞
minv < 0⇒ VALUE ≥ `1 ∗ minv+ b`1 ∗ (`1 − 1)/2c¬
minv ≥ 0⇒ VALUE ≥ 2 ∗ minv+ 1

maxv > 0⇒ VALUE = +∞∨ VALUE ≤ `2 ∗ maxv− b`2 ∗ (`2 − 1)/2c
maxv ≤ 0⇒ VALUE = +∞∨ VALUE ≤ 2 ∗ maxv− 1
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, min(sv, rv) ∗ (maxv− 2))− 1
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, min(sv, rv) ∗ (minv+ 2))− 1− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
`1 = min(min(sv, rv), |minv|)
`2 = min(min(sv, rv), |maxv|)
maxv =maxval(VARIABLES.var)

1

3



VALUE ≥ 3

−1

2

¬
`1 = 1
`2 = 2

VALUE ≥ −1

−3

−1

¬
`1 = 3
`2 = 1

VALUE ≥ −6

Purpose

The constraint MIN_SURF_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)
holds. In addition, FOUND is a collection of 0/1 variables where the value 1
indicates the position of the found letter in those occurrences of the pattern
STRICTLY_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_strictly_increasing_sequence,['20141203']).

ctr_origin(pos_min_surf_strictly_increasing_sequence, 'Based on constraint %c.', [min_surf_strictly_increasing_sequence]).

ctr_arguments(pos_min_surf_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_strictly_increasing_sequence, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),l1=min(min(sv,rv),abs(minv)),l2=min(min(sv,rv),abs(maxv)),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=1000000,minv<0#=>'VALUE'>=markup(l1*minv+l1*(l1-1)/2,1),minv>=0#=>'VALUE'>=markup(2*minv+1,2),maxv>0#=>'VALUE'=sup#\/'VALUE'=<l2*maxv-l2*(l2-1)/2,maxv=<0#=>'VALUE'=sup#\/'VALUE'=<2*maxv-1,among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-max(0,min(sv,rv)*(maxv-2))-1,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#=>n2>=min(0,min(sv,rv)*(minv+2))-1-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_strictly_increasing_sequence, []).

ctr_functional_dependency(pos_min_surf_strictly_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_surf_strictly_increasing_sequence, 3, [2]).

ctr_typical(pos_min_surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_strictly_increasing_sequence,pos_min_surf_strictly_increasing_sequence(6,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_strictly_increasing_sequence,[]).

ctr_eval(pos_min_surf_strictly_increasing_sequence, [checker(pos_min_surf_strictly_increasing_sequence_c),
    automaton(pos_min_surf_strictly_increasing_sequence_a),
    automaton_with_signature(pos_min_surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_strictly_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi+Xj,
        pos_min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xj),
        pos_min_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_strictly_increasing_sequence, pos_min_surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

pos_min_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi + Xj, 0, R])),
        arc(r,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

6, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1209 provides an example where the POS_MIN_SURF_STRICTLY_INCREASING_SEQUENCE

(6, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.
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Figure 4.1209: Illustrating the POS_MIN_SURF_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_STRICTLY_INCREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_SUMMIT.

Constraint POS_MIN_SURF_SUMMIT(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
rv = 2⇒ VALUE ≥ minv+ 1¬

rv ≥ 3⇒ VALUE ≥ min(minv+ 1¬, (sv− 2) ∗ (minv+ 1) + 1)
rv = 2⇒ VALUE = +∞∨ VALUE ≤ maxv

rv ≥ 3⇒ VALUE = +∞∨ VALUE ≤ max(maxv, (sv− 2) ∗ (maxv− 1) + 1)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
VALUE < +∞∧ (rv = 2 ∨ maxv = 1)⇒ n1 ≥ VALUE− max(0, maxv− 1)
VALUE < +∞∧ rv > 2 ∧ maxv > 1⇒
n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)− 1

among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
VALUE < +∞∧ (rv = 2 ∨ minv = −1)⇒ n2 ≥ min(0, minv+ 2)− VALUE

VALUE < +∞∧ rv > 2 ∧ minv < −1⇒ n2 ≥ (sv− 2) ∗ (minv+ 2)− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var) −3

−1

®
12

VALUE ≥ −19 = (12 − 2) ∗ (−3 + 1) + 1

0

2



0 + 1

VALUE ≥ 1

1

2

¬

VALUE ≥ 2

Purpose

The constraint MIN_SURF_SUMMIT(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern SUMMIT for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_summit,['20141203']).

ctr_origin(pos_min_surf_summit, 'Based on constraint %c.', [min_surf_summit]).

ctr_arguments(pos_min_surf_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_summit, let([minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,rv=2#=>'VALUE'>=markup(minv+1,1),rv>=3#=>'VALUE'>=min(markup(minv+1,1),markup((sv-2)*(minv+1)+1,2)),rv=2#=>'VALUE'=sup#\/'VALUE'=<maxv,rv>=3#=>'VALUE'=sup#\/'VALUE'=<max(maxv,(sv-2)*(maxv-1)+1),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#/\(rv=2#\/maxv=1)#=>n1>='VALUE'-max(0,maxv-1),'VALUE'<sup#/\(rv>2#/\maxv>1)#=>n1>='VALUE'-(sv-2)*(maxv-2)-1,among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),'VALUE'<sup#/\(rv=2#\/minv= -1)#=>n2>=min(0,minv+2)-'VALUE','VALUE'<sup#/\(rv>2#/\minv< -1)#=>n2>=(sv-2)*(minv+2)-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_summit, []).

ctr_functional_dependency(pos_min_surf_summit, 1, [2]).
ctr_functional_dependency(pos_min_surf_summit, 3, [2]).

ctr_typical(pos_min_surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_summit,pos_min_surf_summit(3,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_surf_summit,[]).

ctr_eval(pos_min_surf_summit, [checker(pos_min_surf_summit_c),
    automaton(pos_min_surf_summit_a),
    automaton_with_signature(pos_min_surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_summit_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_summit_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_summit_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_summit_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_summit_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_summit_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_min_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_summit_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_summit, pos_min_surf_summit_a, pair_signature(2,signature)).

pos_min_surf_summit_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_summit_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_summit_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R])),
        arc(t,LT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,LT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

3, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1210 provides an example where the POS_MIN_SURF_SUMMIT

(3, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.

> < > = > = < < = > < < > < >

13

summit 1

7

summit 2

3 (MIN)

3
feature values
(SURF)

summit 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

1

5

4 4

3 3

4

6 6

2

3

4

2

3

1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 FOUND

Figure 4.1210: Illustrating the POS_MIN_SURF_SUMMIT constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_SUMMIT constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_VALLEY.

Constraint POS_MIN_SURF_VALLEY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = +∞
VALUE ≥ min(minv¬, (sv− 2) ∗ minv)
VALUE = +∞∨ VALUE ≤ max(maxv− 1, (sv− 2) ∗ (maxv− 1))
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
VALUE < +∞⇒ n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


10

VALUE ≥ −24 = (10 − 2) ∗ −3

0

2

¬

VALUE ≥ 0

Purpose

The constraint MIN_SURF_VALLEY(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern VALLEY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example
(

7, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_valley,['20141203']).

ctr_origin(pos_min_surf_valley, 'Based on constraint %c.', [min_surf_valley]).

ctr_arguments(pos_min_surf_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_valley, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(minv,1),markup((sv-2)*minv,2)),'VALUE'=sup#\/'VALUE'=<max(maxv-1,(sv-2)*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),'VALUE'<sup#=>n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_valley, []).

ctr_functional_dependency(pos_min_surf_valley, 1, [2]).
ctr_functional_dependency(pos_min_surf_valley, 3, [2]).

ctr_typical(pos_min_surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_valley,pos_min_surf_valley(7,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_valley,[]).

ctr_eval(pos_min_surf_valley, [checker(pos_min_surf_valley_c),
    automaton(pos_min_surf_valley_a),
    automaton_with_signature(pos_min_surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_valley_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_valley_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_valley_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_valley_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_valley_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_valley_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_valley_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_min_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_valley, pos_min_surf_valley_a, pair_signature(2,signature)).

pos_min_surf_valley_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_valley_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_valley_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(t,GT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,GT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_surf_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1211 provides an example where the POS_MIN_SURF_VALLEY

(7, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1211: Illustrating the POS_MIN_SURF_VALLEY constraint of the Example
slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_VALLEY constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_SURF_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_SURF_ZIGZAG.

Constraint POS_MIN_SURF_ZIGZAG(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = +∞

VALUE ≥ min

(
2 ∗ minv+ 1¬,
b(sv− 1)/2c ∗ minv+ b(sv− 2)/2c ∗ (minv+ 1)

)
∨ VALUE = +∞,

VALUE ≤ max

(
2 ∗ maxv− 1,
b(sv− 1)/2c ∗ maxv+ b(sv− 2)/2c ∗ (maxv− 1)

) 
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
VALUE < +∞⇒ n1 ≥ VALUE− b(sv− 1)/2c − max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
VALUE < +∞⇒ n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− b(sv− 1)/2c − VALUE

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
minv =minval(VARIABLES.var)
sv = |VARIABLES|
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


11

VALUE ≥ −23 = −3 ∗ 5 + 4 ∗ (1 − 3)

1

3

¬

VALUE ≥ 3 = 2 ∗ 1 + 1

Purpose

The constraint MIN_SURF_ZIGZAG(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern ZIGZAG for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_surf_zigzag,['20141203']).

ctr_origin(pos_min_surf_zigzag, 'Based on constraint %c.', [min_surf_zigzag]).

ctr_arguments(pos_min_surf_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_surf_zigzag, let([minv=minval('VARIABLES'^var),sv=size('VARIABLES'),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=1000000,'VALUE'>=min(markup(2*minv+1,1),markup((sv-1)/2*minv+(sv-2)/2*(minv+1),2)),'VALUE'=sup#\/'VALUE'=<max(2*maxv-1,(sv-1)/2*maxv+(sv-2)/2*(maxv-1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),'VALUE'<sup#=>n1>='VALUE'-(sv-1)/2-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),'VALUE'<sup#=>n2>=min(0,(sv-2)*(minv+2))-(sv-1)/2-'VALUE',required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_surf_zigzag, []).

ctr_functional_dependency(pos_min_surf_zigzag, 1, [2]).
ctr_functional_dependency(pos_min_surf_zigzag, 3, [2]).

ctr_typical(pos_min_surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_surf_zigzag,pos_min_surf_zigzag(5,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]],[[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_surf_zigzag,[]).

ctr_eval(pos_min_surf_zigzag, [checker(pos_min_surf_zigzag_c),
    automaton(pos_min_surf_zigzag_a),
    automaton_with_signature(pos_min_surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_surf_zigzag_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=1000000,
        pos_min_surf_zigzag_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_surf_zigzag_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_min_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+Xi,
        pos_min_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_surf_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+Xi),
        pos_min_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_surf_zigzag, pos_min_surf_zigzag_a, pair_signature(2,signature)).

pos_min_surf_zigzag_a(Flag,Value,VARIABLES,FOUND):-
        Default = 1000000,
        pos_min_surf_zigzag_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_surf_zigzag_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_surf_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_surf_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,GT,b,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(a,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(b,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(b,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(b,LT,c,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(c,GT,f,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R])),
        arc(c,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(c,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(c,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(c,LT,a,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(c,LT,a,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(c,LT,a,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(d,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,LT,e,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + Xi, R])),
        arc(e,GT,f,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + Xi, 0, R])),
        arc(e,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(e,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(f,GT,d,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(f,GT,d,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(f,GT,d,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(f,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(f,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(f,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(f,LT,c,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example
(

5, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉 ,
〈0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1212 provides an example where the POS_MIN_SURF_ZIGZAG

(5, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.
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Figure 4.1212: Illustrating the POS_MIN_SURF_ZIGZAG constraint of the Example
slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_SURF_ZIGZAG constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_DECREASING_SEQUENCE.

Constraint POS_MIN_WIDTH_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
rv = 2⇒ VALUE = sv+ 1 ∨ VALUE ≤ 2¬

rv ≥ 3⇒ VALUE = sv+ 1 ∨ VALUE ≤ sv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

2


6

VALUE ≤ 6

0

1

¬

VALUE ≤ 2

Purpose

The constraint MIN_WIDTH_DECREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern DECREASING_SEQUENCE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

2, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1213 provides an example where the POS_MIN_WIDTH_DECREASING_SEQUENCE

(2, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_decreasing_sequence,['20141203']).

ctr_origin(pos_min_width_decreasing_sequence, 'Based on constraint %c.', [min_width_decreasing_sequence]).

ctr_arguments(pos_min_width_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,rv=2#=>'VALUE'=sv+1#\/'VALUE'=<markup(2,1),rv>=3#=>'VALUE'=sv+1#\/'VALUE'=<markup(sv,2),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_decreasing_sequence, []).

ctr_functional_dependency(pos_min_width_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_width_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_decreasing_sequence,pos_min_width_decreasing_sequence(2,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_width_decreasing_sequence,[]).

ctr_eval(pos_min_width_decreasing_sequence, [checker(pos_min_width_decreasing_sequence_c),
    automaton(pos_min_width_decreasing_sequence_a),
    automaton_with_signature(pos_min_width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_min_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_decreasing_sequence, pos_min_width_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_width_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.



POS_MIN_WIDTH_DECREASING_SEQUENCE 2593

< > = < < = > = > > = < < > =

2

decreasing
sequence 1

5 (11− 7 + 1)

decreasing
sequence 2

2 (MIN)

2

feature values
(WIDTH)

decreasing
sequence 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

3

4

2 2

5

6 6

4 4

3

1 1

4

6

4 4

0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 FOUND

Figure 4.1213: Illustrating the POS_MIN_WIDTH_DECREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2594 POS_MIN_WIDTH_DECREASING_SEQUENCE

Automaton Similar to the automaton of the MIN_WIDTH_DECREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_DECREASING_TERRACE.

Constraint POS_MIN_WIDTH_DECREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MIN_WIDTH_DECREASING_TERRACE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern DECREASING_TERRACE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example
(

2, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0〉

)

Figure 4.1214 provides an example where the POS_MIN_WIDTH_DECREASING_TERRACE

(2, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 1, 0, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_decreasing_terrace,['20141203']).

ctr_origin(pos_min_width_decreasing_terrace, 'Based on constraint %c.', [min_width_decreasing_terrace]).

ctr_arguments(pos_min_width_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_decreasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_decreasing_terrace, []).

ctr_functional_dependency(pos_min_width_decreasing_terrace, 1, [2]).
ctr_functional_dependency(pos_min_width_decreasing_terrace, 3, [2]).

ctr_typical(pos_min_width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_min_width_decreasing_terrace,pos_min_width_decreasing_terrace(2,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_decreasing_terrace,[]).

ctr_eval(pos_min_width_decreasing_terrace, [checker(pos_min_width_decreasing_terrace_c),
    automaton(pos_min_width_decreasing_terrace_a),
    automaton_with_signature(pos_min_width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_decreasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_decreasing_terrace, pos_min_width_decreasing_terrace_a, pair_signature(2,signature)).

pos_min_width_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_decreasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,r,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(t,GT,r,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,GT,r,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1214: Illustrating the POS_MIN_WIDTH_DECREASING_TERRACE constraint
of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_DECREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2600 POS_MIN_WIDTH_GORGE

POS_MIN_WIDTH_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_GORGE.

Constraint POS_MIN_WIDTH_GORGE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
rv = 2⇒ VALUE = sv+ 1 ∨ VALUE ≤ 1¬

rv ≥ 3⇒ VALUE = sv+ 1 ∨ VALUE ≤ sv− 2

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

1

¬

VALUE ≤ 1

0

2


7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MIN_WIDTH_GORGE(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern GORGE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

1, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1215 provides an example where the POS_MIN_WIDTH_GORGE

(1, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_gorge,['20141203']).

ctr_origin(pos_min_width_gorge, 'Based on constraint %c.', [min_width_gorge]).

ctr_arguments(pos_min_width_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_gorge, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,rv=2#=>'VALUE'=sv+1#\/'VALUE'=<markup(1,1),rv>=3#=>'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,2),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_gorge, []).

ctr_functional_dependency(pos_min_width_gorge, 1, [2]).
ctr_functional_dependency(pos_min_width_gorge, 3, [2]).

ctr_typical(pos_min_width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_gorge,pos_min_width_gorge(1,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_width_gorge,[]).

ctr_eval(pos_min_width_gorge, [checker(pos_min_width_gorge_c),
    automaton(pos_min_width_gorge_a),
    automaton_with_signature(pos_min_width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_gorge_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_gorge_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_gorge_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_gorge_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_gorge_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_gorge_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_gorge, pos_min_width_gorge_a, pair_signature(2,signature)).

pos_min_width_gorge_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_gorge_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_gorge_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_gorge_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(t,GT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,GT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(u,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(u,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1215: Illustrating the POS_MIN_WIDTH_GORGE constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_GORGE constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_INCREASING_SEQUENCE.

Constraint POS_MIN_WIDTH_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
rv = 2⇒ VALUE = sv+ 1 ∨ VALUE ≤ 2¬

rv ≥ 3⇒ VALUE = sv+ 1 ∨ VALUE ≤ sv

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

2


6

VALUE ≤ 6

0

1

¬

VALUE ≤ 2

Purpose

The constraint MIN_WIDTH_INCREASING_SEQUENCE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the position
of the found letter in those occurrences of the pattern INCREASING_SEQUENCE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

2, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0〉

)

Figure 4.1216 provides an example where the POS_MIN_WIDTH_INCREASING_SEQUENCE

(2, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0]) con-
straint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_increasing_sequence,['20141203']).

ctr_origin(pos_min_width_increasing_sequence, 'Based on constraint %c.', [min_width_increasing_sequence]).

ctr_arguments(pos_min_width_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,rv=2#=>'VALUE'=sv+1#\/'VALUE'=<markup(2,1),rv>=3#=>'VALUE'=sv+1#\/'VALUE'=<markup(sv,2),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_increasing_sequence, []).

ctr_functional_dependency(pos_min_width_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_width_increasing_sequence, 3, [2]).

ctr_typical(pos_min_width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_increasing_sequence,pos_min_width_increasing_sequence(2,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0]])).


ctr_key_words(pos_min_width_increasing_sequence,[]).

ctr_eval(pos_min_width_increasing_sequence, [checker(pos_min_width_increasing_sequence_c),
    automaton(pos_min_width_increasing_sequence_a),
    automaton_with_signature(pos_min_width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_min_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_increasing_sequence, pos_min_width_increasing_sequence_a, pair_signature(2,signature)).

pos_min_width_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(t,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1216: Illustrating the POS_MIN_WIDTH_INCREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_INCREASING_SEQUENCE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_INCREASING_TERRACE.

Constraint POS_MIN_WIDTH_INCREASING_TERRACE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MIN_WIDTH_INCREASING_TERRACE(VALUE, VARIABLES) holds. In
addition, FOUND is a collection of 0/1 variables where the value 1 indicates the posi-
tion of the found letter in those occurrences of the pattern INCREASING_TERRACE for
which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example
(

2, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1217 provides an example where the POS_MIN_WIDTH_INCREASING_TERRACE

(2, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_increasing_terrace,['20141203']).

ctr_origin(pos_min_width_increasing_terrace, 'Based on constraint %c.', [min_width_increasing_terrace]).

ctr_arguments(pos_min_width_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_increasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_increasing_terrace, []).

ctr_functional_dependency(pos_min_width_increasing_terrace, 1, [2]).
ctr_functional_dependency(pos_min_width_increasing_terrace, 3, [2]).

ctr_typical(pos_min_width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(pos_min_width_increasing_terrace,pos_min_width_increasing_terrace(2,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_increasing_terrace,[]).

ctr_eval(pos_min_width_increasing_terrace, [checker(pos_min_width_increasing_terrace_c),
    automaton(pos_min_width_increasing_terrace_a),
    automaton_with_signature(pos_min_width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_increasing_terrace_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_increasing_terrace, pos_min_width_increasing_terrace_a, pair_signature(2,signature)).

pos_min_width_increasing_terrace_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_increasing_terrace_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_increasing_terrace_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,r,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,r,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,r,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1217: Illustrating the POS_MIN_WIDTH_INCREASING_TERRACE constraint
of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_INCREASING_TERRACE constraint but use
the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2612 POS_MIN_WIDTH_INFLEXION

POS_MIN_WIDTH_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_INFLEXION.

Constraint POS_MIN_WIDTH_INFLEXION(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MIN_WIDTH_INFLEXION(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found let-
ter in those occurrences of the pattern INFLEXION for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example
(

1, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉 ,
〈0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 0, 0, 0, 0〉

)

Figure 4.1218 provides an example where the POS_MIN_WIDTH_INFLEXION

(1, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 0, 1, 1, 1, 1, 1, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_inflexion,['20141203']).

ctr_origin(pos_min_width_inflexion, 'Based on constraint %c.', [min_width_inflexion]).

ctr_arguments(pos_min_width_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_inflexion, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_inflexion, []).

ctr_functional_dependency(pos_min_width_inflexion, 1, [2]).
ctr_functional_dependency(pos_min_width_inflexion, 3, [2]).

ctr_typical(pos_min_width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_inflexion,pos_min_width_inflexion(1,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-1],[var-1],[var-1],[var-1],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_inflexion,[]).

ctr_eval(pos_min_width_inflexion, [checker(pos_min_width_inflexion_c),
    automaton(pos_min_width_inflexion_a),
    automaton_with_signature(pos_min_width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_inflexion_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_inflexion_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_inflexion_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_inflexion_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_inflexion_c([Xj|Xs], Default, t, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_inflexion_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_inflexion, pos_min_width_inflexion_a, pair_signature(2,signature)).

pos_min_width_inflexion_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_inflexion_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_inflexion_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_inflexion_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(r,GT,t,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(r,GT,t,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,r,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,r,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,r,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1218: Illustrating the POS_MIN_WIDTH_INFLEXION constraint of the Exam-
ple slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_INFLEXION constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_PEAK.

Constraint POS_MIN_WIDTH_PEAK(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MIN_WIDTH_PEAK(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PEAK for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

2, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉 ,
〈0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1219 provides an example where the POS_MIN_WIDTH_PEAK

(2, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_peak,['20141203']).

ctr_origin(pos_min_width_peak, 'Based on constraint %c.', [min_width_peak]).

ctr_arguments(pos_min_width_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_peak, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_peak, []).

ctr_functional_dependency(pos_min_width_peak, 1, [2]).
ctr_functional_dependency(pos_min_width_peak, 3, [2]).

ctr_typical(pos_min_width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_peak,pos_min_width_peak(2,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_peak,[]).

ctr_eval(pos_min_width_peak, [checker(pos_min_width_peak_c),
    automaton(pos_min_width_peak_a),
    automaton_with_signature(pos_min_width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_peak_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_peak_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_peak_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_peak_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_peak_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_peak_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_peak_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_peak, pos_min_width_peak_a, pair_signature(2,signature)).

pos_min_width_peak_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_peak_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_peak_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_peak_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,LT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1219: Illustrating the POS_MIN_WIDTH_PEAK constraint of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_PEAK constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_PLAIN.

Constraint POS_MIN_WIDTH_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MIN_WIDTH_PLAIN(VALUE, VARIABLES) holds. In addition, FOUND is a
collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern PLAIN for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

1, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉 ,
〈0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1220 provides an example where the POS_MIN_WIDTH_PLAIN

(1, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_plain,['20141203']).

ctr_origin(pos_min_width_plain, 'Based on constraint %c.', [min_width_plain]).

ctr_arguments(pos_min_width_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_plain, []).

ctr_functional_dependency(pos_min_width_plain, 1, [2]).
ctr_functional_dependency(pos_min_width_plain, 3, [2]).

ctr_typical(pos_min_width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_plain,pos_min_width_plain(1,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_plain,[]).

ctr_eval(pos_min_width_plain, [checker(pos_min_width_plain_c),
    automaton(pos_min_width_plain_a),
    automaton_with_signature(pos_min_width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_plain_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_plain_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_plain, pos_min_width_plain_a, pair_signature(2,signature)).

pos_min_width_plain_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,s,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(r,LT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(r,LT,s,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,s,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,s,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1220: Illustrating the POS_MIN_WIDTH_PLAIN constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_PLAIN constraint but use the decoration ta-
ble 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_PLATEAU.

Constraint POS_MIN_WIDTH_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MIN_WIDTH_PLATEAU(VALUE, VARIABLES) holds. In addition, FOUND
is a collection of 0/1 variables where the value 1 indicates the position of the found
letter in those occurrences of the pattern PLATEAU for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example
(

3, 〈1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0〉

)

Figure 4.1221 provides an example where the POS_MIN_WIDTH_PLATEAU

(3, [1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_plateau,['20141203']).

ctr_origin(pos_min_width_plateau, 'Based on constraint %c.', [min_width_plateau]).

ctr_arguments(pos_min_width_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_plateau, []).

ctr_functional_dependency(pos_min_width_plateau, 1, [2]).
ctr_functional_dependency(pos_min_width_plateau, 3, [2]).

ctr_typical(pos_min_width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_plateau,pos_min_width_plateau(3,[[var-1],[var-3],[var-3],[var-5],[var-5],[var-5],[var-5],[var-2],[var-4],[var-4],[var-4],[var-3],[var-3],[var-1],[var-5],[var-5]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_plateau,[]).

ctr_eval(pos_min_width_plateau, [checker(pos_min_width_plateau_c),
    automaton(pos_min_width_plateau_a),
    automaton_with_signature(pos_min_width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_plateau_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_plateau_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_plateau, pos_min_width_plateau_a, pair_signature(2,signature)).

pos_min_width_plateau_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,GT,s,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(r,GT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(r,GT,s,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,s,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(t,GT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,GT,s,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1221: Illustrating the POS_MIN_WIDTH_PLATEAU constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_PLATEAU constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_PROPER_PLAIN.

Constraint POS_MIN_WIDTH_PROPER_PLAIN(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MIN_WIDTH_PROPER_PLAIN(VALUE, VARIABLES) holds. In addition,
FOUND is a collection of 0/1 variables where the value 1 indicates the position of the
found letter in those occurrences of the pattern PROPER_PLAIN for which the feature
value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example
(

2, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1222 provides an example where the POS_MIN_WIDTH_PROPER_PLAIN

(2, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_proper_plain,['20141203']).

ctr_origin(pos_min_width_proper_plain, 'Based on constraint %c.', [min_width_proper_plain]).

ctr_arguments(pos_min_width_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_proper_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_proper_plain, []).

ctr_functional_dependency(pos_min_width_proper_plain, 1, [2]).
ctr_functional_dependency(pos_min_width_proper_plain, 3, [2]).

ctr_typical(pos_min_width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_proper_plain,pos_min_width_proper_plain(2,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_proper_plain,[]).

ctr_eval(pos_min_width_proper_plain, [checker(pos_min_width_proper_plain_c),
    automaton(pos_min_width_proper_plain_a),
    automaton_with_signature(pos_min_width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_proper_plain_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_proper_plain_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_proper_plain, pos_min_width_proper_plain_a, pair_signature(2,signature)).

pos_min_width_proper_plain_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_proper_plain_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_proper_plain_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,LT,s,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,LT,s,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1222: Illustrating the POS_MIN_WIDTH_PROPER_PLAIN constraint of the
Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_PROPER_PLAIN constraint but use the deco-
ration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_PROPER_PLATEAU.

Constraint POS_MIN_WIDTH_PROPER_PLATEAU(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MIN_WIDTH_PROPER_PLATEAU(VALUE, VARIABLES) holds. In addi-
tion, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern PROPER_PLATEAU for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example
(

2, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉 ,
〈0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1223 provides an example where the POS_MIN_WIDTH_PROPER_PLATEAU

(2, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_proper_plateau,['20141203']).

ctr_origin(pos_min_width_proper_plateau, 'Based on constraint %c.', [min_width_proper_plateau]).

ctr_arguments(pos_min_width_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_proper_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_proper_plateau, []).

ctr_functional_dependency(pos_min_width_proper_plateau, 1, [2]).
ctr_functional_dependency(pos_min_width_proper_plateau, 3, [2]).

ctr_typical(pos_min_width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_proper_plateau,pos_min_width_proper_plateau(2,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]],[[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_proper_plateau,[]).

ctr_eval(pos_min_width_proper_plateau, [checker(pos_min_width_proper_plateau_c),
    automaton(pos_min_width_proper_plateau_a),
    automaton_with_signature(pos_min_width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_proper_plateau_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        D+1<R,
        CTi=Fi,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,D+1),
        pos_min_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R is D+1,
        ATj=Fi,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<D+1,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,D+1),
        pos_min_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_proper_plateau, pos_min_width_proper_plateau_a, pair_signature(2,signature)).

pos_min_width_proper_plateau_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_proper_plateau_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_proper_plateau_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(t,GT,s,(D + 1 #< R #/\ CTi #= Fi #/\ ATi #= 0 #/\ ATj #= CTi -> [C, 0, min(R, D + 1)])),
        arc(t,GT,s,(D + 1 #= R #/\ ATj #= Fi #/\ ATj #= CTi #/\ ATj #= ATi -> [C, 0, min(R, D + 1)])),
        arc(t,GT,s,(R #< D + 1 #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [C, 0, min(R, D + 1)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1223: Illustrating the POS_MIN_WIDTH_PROPER_PLATEAU constraint of the
Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_PROPER_PLATEAU constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_STEADY_SEQUENCE.

Constraint POS_MIN_WIDTH_STEADY_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = sv+ 1
rv = 1⇒ VALUE ≥ sv

rv ≥ 2⇒ VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬
6

VALUE ≤ 6

Purpose

The constraint MIN_WIDTH_STEADY_SEQUENCE(VALUE, VARIABLES) holds. In addi-
tion, FOUND is a collection of 0/1 variables where the value 1 indicates the position of
the found letter in those occurrences of the pattern STEADY_SEQUENCE for which the
feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

2, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 0, 1, 0〉

)

Figure 4.1224 provides an example where the POS_MIN_WIDTH_STEADY_SEQUENCE

(2, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 1, 0, 0, 0, 0, 0, 0, 1, 0, 1, 0, 0, 0, 1, 0]) con-
straint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_steady_sequence,['20141203']).

ctr_origin(pos_min_width_steady_sequence, 'Based on constraint %c.', [min_width_steady_sequence]).

ctr_arguments(pos_min_width_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_steady_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#=>'VALUE'=sv+1,rv=1#=>'VALUE'>=sv,rv>=2#=>'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_steady_sequence, []).

ctr_functional_dependency(pos_min_width_steady_sequence, 1, [2]).
ctr_functional_dependency(pos_min_width_steady_sequence, 3, [2]).

ctr_typical(pos_min_width_steady_sequence,[size('VARIABLES')>1]).


ctr_example(pos_min_width_steady_sequence,pos_min_width_steady_sequence(2,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-1],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_width_steady_sequence,[]).

ctr_eval(pos_min_width_steady_sequence, [checker(pos_min_width_steady_sequence_c),
    automaton(pos_min_width_steady_sequence_a),
    automaton_with_signature(pos_min_width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_steady_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_min_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=\=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_steady_sequence, pos_min_width_steady_sequence_a, pair_signature(2,signature)).

pos_min_width_steady_sequence_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_steady_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_steady_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(r,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.1224: Illustrating the POS_MIN_WIDTH_STEADY_SEQUENCE constraint of
the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_STEADY_SEQUENCE constraint but use the
decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE.

Constraint POS_MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ min(sv, rv¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 3

Purpose

The constraint MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE(VALUE,
VARIABLES) holds. In addition, FOUND is a collection of 0/1 variables where the
value 1 indicates the position of the found letter in those occurrences of the pattern
STRICTLY_DECREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

2, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1225 provides an example where the POS_MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE

(2, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0]) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_strictly_decreasing_sequence,['20141203']).

ctr_origin(pos_min_width_strictly_decreasing_sequence, 'Based on constraint %c.', [min_width_strictly_decreasing_sequence]).

ctr_arguments(pos_min_width_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_strictly_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<min(sv,markup(rv,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_strictly_decreasing_sequence, []).

ctr_functional_dependency(pos_min_width_strictly_decreasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_width_strictly_decreasing_sequence, 3, [2]).

ctr_typical(pos_min_width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_strictly_decreasing_sequence,pos_min_width_strictly_decreasing_sequence(2,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_width_strictly_decreasing_sequence,[]).

ctr_eval(pos_min_width_strictly_decreasing_sequence, [checker(pos_min_width_strictly_decreasing_sequence_c),
    automaton(pos_min_width_strictly_decreasing_sequence_a),
    automaton_with_signature(pos_min_width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_strictly_decreasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_strictly_decreasing_sequence, pos_min_width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

pos_min_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(r,LT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,LT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,LT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1225: Illustrating the POS_MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2644 POS_MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE

POS_MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE.

Constraint POS_MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ min(sv, rv¬)
required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬

VALUE ≤ 3

Purpose

The constraint MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE(VALUE,
VARIABLES) holds. In addition, FOUND is a collection of 0/1 variables where the
value 1 indicates the position of the found letter in those occurrences of the pattern
STRICTLY_INCREASING_SEQUENCE for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example
(

2, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉 ,
〈0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1226 provides an example where the POS_MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE

(2, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0]) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_strictly_increasing_sequence,['20141203']).

ctr_origin(pos_min_width_strictly_increasing_sequence, 'Based on constraint %c.', [min_width_strictly_increasing_sequence]).

ctr_arguments(pos_min_width_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_strictly_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<min(sv,markup(rv,1)),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_strictly_increasing_sequence, []).

ctr_functional_dependency(pos_min_width_strictly_increasing_sequence, 1, [2]).
ctr_functional_dependency(pos_min_width_strictly_increasing_sequence, 3, [2]).

ctr_typical(pos_min_width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_strictly_increasing_sequence,pos_min_width_strictly_increasing_sequence(2,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]],[[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_strictly_increasing_sequence,[]).

ctr_eval(pos_min_width_strictly_increasing_sequence, [checker(pos_min_width_strictly_increasing_sequence_c),
    automaton(pos_min_width_strictly_increasing_sequence_a),
    automaton_with_signature(pos_min_width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_strictly_increasing_sequence_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+2,
        pos_min_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_strictly_increasing_sequence, pos_min_width_strictly_increasing_sequence_a, pair_signature(2,signature)).

pos_min_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 2, 0, R])),
        arc(r,GT,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,GT,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.



pos_min_width_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1226: Illustrating the POS_MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE con-
straint but use the decoration table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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2648 POS_MIN_WIDTH_SUMMIT

POS_MIN_WIDTH_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_SUMMIT.

Constraint POS_MIN_WIDTH_SUMMIT(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
rv = 2⇒ VALUE = sv+ 1 ∨ VALUE ≤ 1¬

rv ≥ 3⇒ VALUE = sv+ 1 ∨ VALUE ≤ sv− 2

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

1

¬

VALUE ≤ 1

0

2


7

VALUE ≤ 5 = 7 − 2

Purpose

The constraint MIN_WIDTH_SUMMIT(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern SUMMIT for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example
(

1, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉 ,
〈0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0〉

)

Figure 4.1227 provides an example where the POS_MIN_WIDTH_SUMMIT

(1, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_summit,['20141203']).

ctr_origin(pos_min_width_summit, 'Based on constraint %c.', [min_width_summit]).

ctr_arguments(pos_min_width_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_summit, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,rv=2#=>'VALUE'=sv+1#\/'VALUE'=<markup(1,1),rv>=3#=>'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,2),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_summit, []).

ctr_functional_dependency(pos_min_width_summit, 1, [2]).
ctr_functional_dependency(pos_min_width_summit, 3, [2]).

ctr_typical(pos_min_width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_summit,pos_min_width_summit(1,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0]])).


ctr_key_words(pos_min_width_summit,[]).

ctr_eval(pos_min_width_summit, [checker(pos_min_width_summit_c),
    automaton(pos_min_width_summit_a),
    automaton_with_signature(pos_min_width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_summit_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_summit_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_summit_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_summit_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_summit_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_summit_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_summit_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_summit, pos_min_width_summit_a, pair_signature(2,signature)).

pos_min_width_summit_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_summit_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_summit_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_summit_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,GT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(r,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,GT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(t,LT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,LT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,LT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(u,EQ,u,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(u,LT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(u,GT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1227: Illustrating the POS_MIN_WIDTH_SUMMIT constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_SUMMIT constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_VALLEY.

Constraint POS_MIN_WIDTH_VALLEY(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 1
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MIN_WIDTH_VALLEY(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern VALLEY for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

2, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉 ,
〈0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1228 provides an example where the POS_MIN_WIDTH_VALLEY

(2, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_valley,['20141203']).

ctr_origin(pos_min_width_valley, 'Based on constraint %c.', [min_width_valley]).

ctr_arguments(pos_min_width_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_valley, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=1,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_valley, []).

ctr_functional_dependency(pos_min_width_valley, 1, [2]).
ctr_functional_dependency(pos_min_width_valley, 3, [2]).

ctr_typical(pos_min_width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_valley,pos_min_width_valley(2,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]],[[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_valley,[]).

ctr_eval(pos_min_width_valley, [checker(pos_min_width_valley_c),
    automaton(pos_min_width_valley_a),
    automaton_with_signature(pos_min_width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_valley_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_valley_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_valley_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_valley_c([Xj|Xs], Default, r, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_valley_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_valley_c([Xj|Xs], Default, r, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_valley_c([Xj|Xs], Default, t, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_valley, pos_min_width_valley_a, pair_signature(2,signature)).

pos_min_width_valley_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_valley_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_valley_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_valley_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(r,GT,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,EQ,r,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(r,LT,t,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(t,GT,r,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(t,GT,r,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,GT,r,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(t,EQ,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(t,LT,t,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1228: Illustrating the POS_MIN_WIDTH_VALLEY constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2654 POS_MIN_WIDTH_VALLEY

Automaton Similar to the automaton of the MIN_WIDTH_VALLEY constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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POS_MIN_WIDTH_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on constraint MIN_WIDTH_ZIGZAG.

Constraint POS_MIN_WIDTH_ZIGZAG(VALUE, VARIABLES, FOUND)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)
FOUND : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = sv+ 1
VALUE ≥ 2
VALUE = sv+ 1 ∨ VALUE ≤ sv− 2¬

required(VARIABLES, var)
required(FOUND, var)
|VARIABLES| = |FOUND|

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¬
6

VALUE ≤ 4 = 6 − 2

Purpose

The constraint MIN_WIDTH_ZIGZAG(VALUE, VARIABLES) holds. In addition, FOUND is
a collection of 0/1 variables where the value 1 indicates the position of the found letter
in those occurrences of the pattern ZIGZAG for which the feature value is VALUE.
The position of the found letter in an occurrence of a pattern is the first position where
the occurrence of pattern is identified, even if the pattern is not complete.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example
(

2, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉 ,
〈0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0〉

)

Figure 4.1229 provides an example where the POS_MIN_WIDTH_ZIGZAG

(2, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 0, 0, 0, 0, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0])
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(pos_min_width_zigzag,['20141203']).

ctr_origin(pos_min_width_zigzag, 'Based on constraint %c.', [min_width_zigzag]).

ctr_arguments(pos_min_width_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar),
               'FOUND'-collection(var-dvar)]).

ctr_restrictions(pos_min_width_zigzag, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=sv+1,'VALUE'>=2,'VALUE'=sv+1#\/'VALUE'=<markup(sv-2,1),required('VARIABLES',var),required('FOUND',var),size('VARIABLES')=size('FOUND')])).

ctr_pure_functional_dependency(pos_min_width_zigzag, []).

ctr_functional_dependency(pos_min_width_zigzag, 1, [2]).
ctr_functional_dependency(pos_min_width_zigzag, 3, [2]).

ctr_typical(pos_min_width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(pos_min_width_zigzag,pos_min_width_zigzag(2,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]],[[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-1],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0],[var-0]])).


ctr_key_words(pos_min_width_zigzag,[]).

ctr_eval(pos_min_width_zigzag, [checker(pos_min_width_zigzag_c),
    automaton(pos_min_width_zigzag_a),
    automaton_with_signature(pos_min_width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

pos_min_width_zigzag_c(Value, VARIABLES, FOUND) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FOUND, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        N1 is N+1,
        Default=N1,
        pos_min_width_zigzag_c(VARS, Default, s, Default, 0, Default, Value, Fs, CTs, ATs).

pos_min_width_zigzag_c([_], Default, _, CLast, DLast, RLast, Value, [FLast], [CTLast], [ATLast]) :- !,
        FLast is 0,
        (   CLast<RLast ->
            CTLast is 1,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast=Default ->
            CTLast is 0,
            ATLast is 0
        ;   true
        ),
        (   CLast=RLast,
            RLast\=Default ->
            CTLast is 1,
            ATLast is 1
        ;   true
        ),
        (   RLast<CLast ->
            CTLast is 0,
            ATLast is 1
        ;   true
        ),
        Value is min(RLast,CLast).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        CTi is 0,
        CTj=Fi,
        ATj=ATi, !,
        A1000 is D+1,
        pos_min_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        pos_min_width_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi>Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C<R,
        Fi is 0,
        ATi is 0,
        ATj=CTi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        C=R,
        Fi is 0,
        ATj=CTi,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi=:=Xj,
        R<C,
        Fi is 0,
        CTi is 0,
        ATj=ATi, !,
        A1000 is min(R,C),
        pos_min_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).
pos_min_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result, [Fi,Fj|Fs], [CTi,CTj|CTs], [ATi,ATj|ATs]) :-
        Xi<Xj,
        Fi is 0,
        CTj=CTi,
        ATj=ATi, !,
        A1000 is C+(D+1),
        pos_min_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result, [Fj|Fs], [CTj|CTs], [ATj|ATs]).

ctr_automaton_signature(pos_min_width_zigzag, pos_min_width_zigzag_a, pair_signature(2,signature)).

pos_min_width_zigzag_a(Flag,Value,VARIABLES,FOUND):-
        length(VARIABLES,N),
        Default is N+1,
        pos_min_width_zigzag_a(Flag,Value,VARIABLES,FOUND,Default).

pos_min_width_zigzag_a(Flag,Value,VARIABLES,FOUND,Default):-
        pair_signature(VARIABLES, Signature),
        pos_min_width_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature).

pos_min_width_zigzag_a_s(Flag,Value,VARIABLES,FOUND,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FOUND, [dvar(0,1)]),
        get_attr1(FOUND, Fs),
        length(Fs, N),
        length(CTs, N),
        length(ATs, N),
        domain(CTs, 0, 1),
        domain(ATs, 0, 1),
        gen_septuples(Xs, Fs, CTs, ATs, Septuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(Septuples, t(Xi,Xj,Fi,CTi,CTj,ATi,ATj), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(s,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,GT,b,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(a,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(a,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(b,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(b,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(b,LT,c,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(c,GT,f,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R])),
        arc(c,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(c,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(c,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(c,LT,a,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(c,LT,a,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(c,LT,a,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(d,GT,d,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D, R])),
        arc(d,LT,e,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, D + 1, R])),
        arc(e,GT,f,(CTi #= 0 #/\ CTj #= Fi #/\ ATj #= ATi -> [D + 1, 0, R])),
        arc(e,EQ,s,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(e,LT,a,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C, 0, R])),
        arc(f,GT,d,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(f,GT,d,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(f,GT,d,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(f,EQ,s,(C #< R #/\ Fi #= 0 #/\ ATi #= 0 #/\ ATj #= CTi -> [Default, 0, min(R, C)])),
        arc(f,EQ,s,(C #= R #/\ Fi #= 0 #/\ ATj #= CTi #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(f,EQ,s,(R #< C #/\ Fi #= 0 #/\ CTi #= 0 #/\ ATj #= ATi -> [Default, 0, min(R, C)])),
        arc(f,LT,c,(Fi #= 0 #/\ CTj #= CTi #/\ ATj #= ATi -> [C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        last(Fs,  FLast),
        last(CTs, CTLast),
        last(ATs, ATLast),
        FLast #= 0,
        CLast #< RLast #=> CTLast #= 1 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #= Default #=> CTLast #= 0 #/\ ATLast #= 0,
        CLast #= RLast #/\ RLast #\= Default #=> CTLast #= 1 #/\ ATLast #= 1,
        RLast #< CLast #=> CTLast #= 0 #/\ ATLast #= 1,
        Value #= min(RLast, CLast) #<=> Flag.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1229: Illustrating the POS_MIN_WIDTH_ZIGZAG constraint of the Example
slot

Arg. properties • Functional dependency: VALUE determined by VARIABLES.

• Functional dependency: FOUND determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Similar to the automaton of the MIN_WIDTH_ZIGZAG constraint but use the decoration
table 3.35.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_HEIGHT_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J

DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint SUM_HEIGHT_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_height_decreasing_terrace,['20141203']).

ctr_origin(sum_height_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(sum_height_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_height_decreasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),np1=max(0,(max(1,sv-sv mod 2)-2*q)/(2*q)+min(0,min(rv,abs(minv)+1)-(max(1,sv-sv mod 2)-2*q)/(2*q)-2)),np2=max(0,(max(1,sv-sv mod 2)-2*q)/(2*q)+min(0,min(rv,abs(maxv)+1)-(max(1,sv-sv mod 2)-2*q)/(2*q)-2)),maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),lb1=min(sv/4+1,max(1,sv-sv mod 2)/min(max(1,sv-sv mod 2),max(1,(min(abs(minv)+1,rv)-2)*2+2))+max(0,min(1,max(1,sv-sv mod 2)mod min(max(1,sv-sv mod 2),max(2,(min(abs(minv)+1,rv)-2)*2+2))-3))),ub1=sv/4+1,lb2=min(sv/4+1,max(1,sv-sv mod 2)/min(max(1,sv-sv mod 2),max(1,(min(abs(maxv)+1,rv)-2)*2+2))+max(0,min(1,max(1,sv-sv mod 2)mod min(max(1,sv-sv mod 2),max(2,(min(abs(maxv)+1,rv)-2)*2+2))-3))),ub2=sv/4+1],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'>=min_interval(q,lb1,ub1,min(0,min(1,max(0,rv-2))*q*(np1*minv+(np1+1)*np1/2)+min(1,max(0,min(rv,abs(minv)+1)-(max(1,sv-sv mod 2)-2*q)/(2*q)-2))*((max(1,sv-sv mod 2)-2*q-q*2*np1)/2)*(minv+np1+1))),'VALUE'=<max_interval(q,lb2,ub2,max(0,min(1,max(0,rv-2))*q*(np2*maxv-(np2+1)*np2/2)+min(1,max(0,min(rv,abs(maxv)+1)-(max(1,sv-sv mod 2)-2*q)/(2*q)-2))*((max(1,sv-sv mod 2)-2*q-q*2*np2)/2)*(maxv-np2-1))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_height_decreasing_terrace, []).

ctr_functional_dependency(sum_height_decreasing_terrace, 1, [2]).

ctr_typical(sum_height_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(sum_height_decreasing_terrace,sum_height_decreasing_terrace(6,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(sum_height_decreasing_terrace,[]).

ctr_eval(sum_height_decreasing_terrace, [checker(sum_height_decreasing_terrace_c1),
    checker(sum_height_decreasing_terrace_c),
    automaton(sum_height_decreasing_terrace_a1),
    automaton(sum_height_decreasing_terrace_a),
    automaton_with_signature(sum_height_decreasing_terrace_a1_s),
    automaton_with_signature(sum_height_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_height_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_decreasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_height_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(D,Xi),
        sum_height_decreasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).
sum_height_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_decreasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result).

sum_height_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_decreasing_terrace_c1(VARS, Default, s, Default, Value).

sum_height_decreasing_terrace_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).
sum_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        sum_height_decreasing_terrace_c1([Xj|Xs], Default, r, R, Result).
sum_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        sum_height_decreasing_terrace_c1([Xj|Xs], Default, r, R, Result).
sum_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_height_decreasing_terrace_c1([Xj|Xs], Default, t, R, Result).
sum_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        sum_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).
sum_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_height_decreasing_terrace_c1([Xj|Xs], Default, t, R, Result).
sum_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_height_decreasing_terrace_c1([Xj|Xs], Default, r, A1000, Result).
sum_height_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_height_decreasing_terrace_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_height_decreasing_terrace, sum_height_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_decreasing_terrace, sum_height_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_decreasing_terrace, sum_height_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_decreasing_terrace, sum_height_decreasing_terrace_ao1, pair_signature(2,signature)).

sum_height_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

sum_height_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, R + min(D, Xi)])),
        arc(t,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

sum_height_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, R + min(D, Xi)])),
        arc(t,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_height_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

sum_height_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R + Xi])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

sum_height_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R + Xi])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_height_decreasing_terrace_r(VALUE,Xs,SV):-
        sum_height_decreasing_terrace_r(VALUE,Xs,SV,SV).

sum_height_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        Lb0 is min(SV//4+1,max(1,SV-SV mod 2)//min(max(1,SV-SV mod 2),max(1,(min(abs(MINV)+1,RV)-2)*2+2))+max(0,min(1,max(1,SV-SV mod 2)mod min(max(1,SV-SV mod 2),max(2,(min(abs(MINV)+1,RV)-2)*2+2))-3))),
        Ub0 is SV//4+1,
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,min(1,max(0,RV-2))*X0*(max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))*MINV+(max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))+1)*max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))//2)+min(1,max(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))*((max(1,SV-SV mod 2)-2*X0-X0*2*max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2)))//2)*(MINV+max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))+1))
        ),
        min_member(Q0,List0),
        Lb1 is min(SV//4+1,max(1,SV-SV mod 2)//min(max(1,SV-SV mod 2),max(1,(min(abs(MAXV)+1,RV)-2)*2+2))+max(0,min(1,max(1,SV-SV mod 2)mod min(max(1,SV-SV mod 2),max(2,(min(abs(MAXV)+1,RV)-2)*2+2))-3))),
        Ub1 is SV//4+1,
        (for(X1,Lb1,Ub1),
         foreach(R1,List1),
         param(SV,RV,MINV,MAXV) do
             R1 is max(0,min(1,max(0,RV-2))*X1*(max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))*MAXV-(max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))+1)*max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))//2)+min(1,max(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))*((max(1,SV-SV mod 2)-2*X1-X1*2*max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2)))//2)*(MAXV-max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))-1))
        ),
        max_member(Q1,List1),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#>=Q0,
        VALUE#=<Q1.

ctr_glue_matrix(sum_height_decreasing_terrace, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,min(df,min(db,xj))),cell(t,s,cf+cb),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(sum_height_decreasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,xj),cell(t,s,0),cell(t,r,xj),cell(t,t,xj)]).


sum_height_decreasing_terrace.pl
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Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0

VALUE ≥ minq∈[lb1,ub1] min



0,
∑



∏
min

(
1, max

(
0, rv− 2

) )
,

q,∑(
np1 ∗ minv,
b(np1+ 1) ∗ np1/2c

)
 ,

∏



min

 1, max

 0,

min

(
rv,
|minv|+ 1

)
− (

max
(

1, sv− sv mod 2
)
−

2 ∗ q

)
/

2 ∗ q

 − 2


 ,

b

 max
(

1, sv− sv mod 2
)
−

2 ∗ q −

q ∗ 2 ∗ np1

 /2c,

minv+ np1+ 1







VALUE ≤ maxq∈[lb2,ub2] max



0,
∑



∏
min

(
1, max

(
0, rv− 2

) )
,

q,
np2 ∗ maxv−
b(np2+ 1) ∗ np2/2c

 ,

∏



min

 1, max

 0,

min

(
rv,
|maxv|+ 1

)
− (

max
(

1, sv− sv mod 2
)
−

2 ∗ q

)
/

2 ∗ q

 − 2


 ,

b

 max
(

1, sv− sv mod 2
)
−

2 ∗ q −

q ∗ 2 ∗ np2

 /2c,

maxv− np2− 1






required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

np1 = max

 0,
∑ b(max(1, sv− sv mod 2)− 2 ∗ q)/2 ∗ qc,

min

(
0,

min(rv, |minv|+ 1)−
b(max(1, sv− sv mod 2)− 2 ∗ q)/2 ∗ qc − 2

)  
np2 = max

 0,
∑ b(max(1, sv− sv mod 2)− 2 ∗ q)/2 ∗ qc,

min

(
0,

min(rv, |maxv|+ 1)−
b(max(1, sv− sv mod 2)− 2 ∗ q)/2 ∗ qc − 2

)  
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)

lb1 = min



bsv/4c+ 1,

∑


 max(1, sv− sv mod 2)/

min

(
max(1, sv− sv mod 2),
max(1, (min(|minv|+ 1, rv)− 2) ∗ 2 + 2)

)  ,

max

 0, min

 1,
max(1, sv− sv mod 2)mod

min

(
max(1, sv− sv mod 2),
max(2, (min(|minv|+ 1, rv)− 2) ∗ 2 + 2)

)
− 3

 




ub1 = bsv/4c+ 1

lb2 = min



bsv/4c+ 1,

∑


 max(1, sv− sv mod 2)/

min

(
max(1, sv− sv mod 2),
max(1, (min(|maxv|+ 1, rv)− 2) ∗ 2 + 2)

)  ,

max

 0, min

 1,
max(1, sv− sv mod 2)mod

min

(
max(1, sv− sv mod 2),
max(2, (min(|maxv|+ 1, rv)− 2) ∗ 2 + 2)

)
− 3

 




ub2 = bsv/4c+ 1


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.
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Purpose

VALUE is the sum of all minimum values in each occurrence of the DECREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (6, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.1230 provides an example where the SUM_HEIGHT_DECREASING_TERRACE

(6, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

> = = < > = > < = < > = > = =

2

decreasing
terrace 1

6 (SUM)

4
feature values
(HEIGHT ≡ MIN)

decreasing
terrace 2

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

6

4 4 4

5

2 2

1

3 3

5

4 4

3 3 3

Figure 4.1230: Illustrating the SUM_HEIGHT_DECREASING_TERRACE constraint of
the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1231 and 4.1232 respectively depict the automaton associated with the constraint
SUM_HEIGHT_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r= t

R + C

≤

>

>

=
{D ← min(D, VARi)}

<

=
{D ← min(D, VARi)}

>{
D ← +∞
R← R + min(D, VARi)

}

<

{D
←

+∞
}

Figure 4.1231: Automaton for the SUM_HEIGHT_DECREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is 0

≤ s{R← default}

> r= t

R

≤

>

>
=

<

=

>
{R← R + VARi}

<

Figure 4.1232: Simplified automaton for the SUM_HEIGHT_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
DECREASING_TERRACE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C min(

−→
D,
←−
D, VARi+1)

C

t
−→
C +

←−
C min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.265: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the SUM_HEIGHT_DECREASING_TERRACE constraint defined as the composition
of the DECREASING_TERRACE pattern , the feature MIN , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.

s r t

s 0 0 0

r 0 0 VARi+1
C

t 0 VARi+1
C

VARi+1
C

Table 4.266: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the simplified automaton of the SUM_HEIGHT_DECREASING_TERRACE constraint
defined as the composition of the DECREASING_TERRACE pattern , the feature MIN ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_HEIGHT_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J

DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint SUM_HEIGHT_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_height_increasing_terrace,['20141203']).

ctr_origin(sum_height_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(sum_height_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_height_increasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),np1=max(0,(max(1,sv-sv mod 2)-2*q)/(2*q)+min(0,min(rv,abs(minv)+1)-(max(1,sv-sv mod 2)-2*q)/(2*q)-2)),np2=max(0,(max(1,sv-sv mod 2)-2*q)/(2*q)+min(0,min(rv,abs(maxv)+1)-(max(1,sv-sv mod 2)-2*q)/(2*q)-2)),maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),lb1=min(sv/4+1,max(1,sv-sv mod 2)/min(max(1,sv-sv mod 2),max(1,(min(abs(minv)+1,rv)-2)*2+2))+max(0,min(1,max(1,sv-sv mod 2)mod min(max(1,sv-sv mod 2),max(2,(min(abs(minv)+1,rv)-2)*2+2))-3))),ub1=sv/4+1,lb2=min(sv/4+1,max(1,sv-sv mod 2)/min(max(1,sv-sv mod 2),max(1,(min(abs(maxv)+1,rv)-2)*2+2))+max(0,min(1,max(1,sv-sv mod 2)mod min(max(1,sv-sv mod 2),max(2,(min(abs(maxv)+1,rv)-2)*2+2))-3))),ub2=sv/4+1],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'>=min_interval(q,lb1,ub1,min(0,min(1,max(0,rv-2))*q*(np1*minv+(np1+1)*np1/2)+min(1,max(0,min(rv,abs(minv)+1)-(max(1,sv-sv mod 2)-2*q)/(2*q)-2))*((max(1,sv-sv mod 2)-2*q-q*2*np1)/2)*(minv+np1+1))),'VALUE'=<max_interval(q,lb2,ub2,max(0,min(1,max(0,rv-2))*q*(np2*maxv-(np2+1)*np2/2)+min(1,max(0,min(rv,abs(maxv)+1)-(max(1,sv-sv mod 2)-2*q)/(2*q)-2))*((max(1,sv-sv mod 2)-2*q-q*2*np2)/2)*(maxv-np2-1))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_height_increasing_terrace, []).

ctr_functional_dependency(sum_height_increasing_terrace, 1, [2]).

ctr_typical(sum_height_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(sum_height_increasing_terrace,sum_height_increasing_terrace(8,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(sum_height_increasing_terrace,[]).

ctr_eval(sum_height_increasing_terrace, [checker(sum_height_increasing_terrace_c1),
    checker(sum_height_increasing_terrace_c),
    automaton(sum_height_increasing_terrace_a1),
    automaton(sum_height_increasing_terrace_a),
    automaton_with_signature(sum_height_increasing_terrace_a1_s),
    automaton_with_signature(sum_height_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_height_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_increasing_terrace_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_height_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(D,Xi),
        sum_height_increasing_terrace_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).
sum_height_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_increasing_terrace_c([Xj|Xs], Default, s, C, 1000000, R, Result).

sum_height_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_increasing_terrace_c1(VARS, Default, s, Default, Value).

sum_height_increasing_terrace_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_height_increasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).
sum_height_increasing_terrace_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        sum_height_increasing_terrace_c1([Xj|Xs], Default, r, R, Result).
sum_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        sum_height_increasing_terrace_c1([Xj|Xs], Default, r, R, Result).
sum_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_height_increasing_terrace_c1([Xj|Xs], Default, t, R, Result).
sum_height_increasing_terrace_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        sum_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).
sum_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_height_increasing_terrace_c1([Xj|Xs], Default, t, R, Result).
sum_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_height_increasing_terrace_c1([Xj|Xs], Default, r, A1000, Result).
sum_height_increasing_terrace_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_height_increasing_terrace_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_height_increasing_terrace, sum_height_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_increasing_terrace, sum_height_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_increasing_terrace, sum_height_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_increasing_terrace, sum_height_increasing_terrace_ao1, pair_signature(2,signature)).

sum_height_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_increasing_terrace_a(Flag,Value,VARIABLES,Default).

sum_height_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R + min(D, Xi)])),
        arc(t,GT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_height_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

sum_height_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R + min(D, Xi)])),
        arc(t,GT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_height_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

sum_height_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R + Xi])),
        arc(t,GT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

sum_height_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R + Xi])),
        arc(t,GT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_height_increasing_terrace_r(VALUE,Xs,SV):-
        sum_height_increasing_terrace_r(VALUE,Xs,SV,SV).

sum_height_increasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        Lb0 is min(SV//4+1,max(1,SV-SV mod 2)//min(max(1,SV-SV mod 2),max(1,(min(abs(MINV)+1,RV)-2)*2+2))+max(0,min(1,max(1,SV-SV mod 2)mod min(max(1,SV-SV mod 2),max(2,(min(abs(MINV)+1,RV)-2)*2+2))-3))),
        Ub0 is SV//4+1,
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,min(1,max(0,RV-2))*X0*(max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))*MINV+(max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))+1)*max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))//2)+min(1,max(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))*((max(1,SV-SV mod 2)-2*X0-X0*2*max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2)))//2)*(MINV+max(0,(max(1,SV-SV mod 2)-2*X0)//(2*X0)+min(0,min(RV,abs(MINV)+1)-(max(1,SV-SV mod 2)-2*X0)//(2*X0)-2))+1))
        ),
        min_member(Q0,List0),
        Lb1 is min(SV//4+1,max(1,SV-SV mod 2)//min(max(1,SV-SV mod 2),max(1,(min(abs(MAXV)+1,RV)-2)*2+2))+max(0,min(1,max(1,SV-SV mod 2)mod min(max(1,SV-SV mod 2),max(2,(min(abs(MAXV)+1,RV)-2)*2+2))-3))),
        Ub1 is SV//4+1,
        (for(X1,Lb1,Ub1),
         foreach(R1,List1),
         param(SV,RV,MINV,MAXV) do
             R1 is max(0,min(1,max(0,RV-2))*X1*(max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))*MAXV-(max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))+1)*max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))//2)+min(1,max(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))*((max(1,SV-SV mod 2)-2*X1-X1*2*max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2)))//2)*(MAXV-max(0,(max(1,SV-SV mod 2)-2*X1)//(2*X1)+min(0,min(RV,abs(MAXV)+1)-(max(1,SV-SV mod 2)-2*X1)//(2*X1)-2))-1))
        ),
        max_member(Q1,List1),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#>=Q0,
        VALUE#=<Q1.

ctr_glue_matrix(sum_height_increasing_terrace, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,min(df,min(db,xj))),cell(t,s,cf+cb),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(sum_height_increasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,xj),cell(t,s,0),cell(t,r,xj),cell(t,t,xj)]).


sum_height_increasing_terrace.pl
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Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0

VALUE ≥ minq∈[lb1,ub1] min



0,
∑



∏
min

(
1, max

(
0, rv− 2

) )
,

q,∑(
np1 ∗ minv,
b(np1+ 1) ∗ np1/2c

)
 ,

∏



min

 1, max

 0,

min

(
rv,
|minv|+ 1

)
− (

max
(

1, sv− sv mod 2
)
−

2 ∗ q

)
/

2 ∗ q

 − 2


 ,

b

 max
(

1, sv− sv mod 2
)
−

2 ∗ q −

q ∗ 2 ∗ np1

 /2c,

minv+ np1+ 1







VALUE ≤ maxq∈[lb2,ub2] max



0,
∑



∏
min

(
1, max

(
0, rv− 2

) )
,

q,
np2 ∗ maxv−
b(np2+ 1) ∗ np2/2c

 ,

∏



min

 1, max

 0,

min

(
rv,
|maxv|+ 1

)
− (

max
(

1, sv− sv mod 2
)
−

2 ∗ q

)
/

2 ∗ q

 − 2


 ,

b

 max
(

1, sv− sv mod 2
)
−

2 ∗ q −

q ∗ 2 ∗ np2

 /2c,

maxv− np2− 1






required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

np1 = max

 0,
∑ b(max(1, sv− sv mod 2)− 2 ∗ q)/2 ∗ qc,

min

(
0,

min(rv, |minv|+ 1)−
b(max(1, sv− sv mod 2)− 2 ∗ q)/2 ∗ qc − 2

)  
np2 = max

 0,
∑ b(max(1, sv− sv mod 2)− 2 ∗ q)/2 ∗ qc,

min

(
0,

min(rv, |maxv|+ 1)−
b(max(1, sv− sv mod 2)− 2 ∗ q)/2 ∗ qc − 2

)  
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)

lb1 = min



bsv/4c+ 1,

∑


 max(1, sv− sv mod 2)/

min

(
max(1, sv− sv mod 2),
max(1, (min(|minv|+ 1, rv)− 2) ∗ 2 + 2)

)  ,

max

 0, min

 1,
max(1, sv− sv mod 2)mod

min

(
max(1, sv− sv mod 2),
max(2, (min(|minv|+ 1, rv)− 2) ∗ 2 + 2)

)
− 3

 




ub1 = bsv/4c+ 1

lb2 = min



bsv/4c+ 1,

∑


 max(1, sv− sv mod 2)/

min

(
max(1, sv− sv mod 2),
max(1, (min(|maxv|+ 1, rv)− 2) ∗ 2 + 2)

)  ,

max

 0, min

 1,
max(1, sv− sv mod 2)mod

min

(
max(1, sv− sv mod 2),
max(2, (min(|maxv|+ 1, rv)− 2) ∗ 2 + 2)

)
− 3

 




ub2 = bsv/4c+ 1


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.
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Purpose

VALUE is the sum of all minimum values in each occurrence of the INCREAS-
ING_TERRACE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature MIN, called HEIGHT in the name of the constraint
since all feature values are identical, computes the minimum of the values from index
i+ 1 to index j.

Example (8, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.1233 provides an example where the SUM_HEIGHT_INCREASING_TERRACE

(8, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

< = = > < = < > = > < = = < =

5

increasing
terrace 1

8 (SUM)

3
feature values
(HEIGHT ≡ MIN)

increasing
terrace 2
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2
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6

4 4

2

3 3 3
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Figure 4.1233: Illustrating the SUM_HEIGHT_INCREASING_TERRACE constraint of
the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1234 and 4.1235 respectively depict the automaton associated with the constraint
SUM_HEIGHT_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r= t

R + C

≥

<

<

=
{D ← min(D, VARi)}

>

=
{D ← min(D, VARi)}

<{
D ← +∞
R← R + min(D, VARi)

}

>

{D
←

+∞
}

Figure 4.1234: Automaton for the SUM_HEIGHT_INCREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is 0

≥ s{R← default}

< r= t

R

≥

<

<
=

>

=

<
{R← R + VARi}

>

Figure 4.1235: Simplified automaton for the SUM_HEIGHT_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
INCREASING_TERRACE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C min(

−→
D,
←−
D, VARi+1)

C

t
−→
C +

←−
C min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.267: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the SUM_HEIGHT_INCREASING_TERRACE constraint defined as the composition
of the INCREASING_TERRACE pattern , the feature MIN , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.

s r t

s 0 0 0

r 0 0 VARi+1
C

t 0 VARi+1
C

VARi+1
C

Table 4.268: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the simplified automaton of the SUM_HEIGHT_INCREASING_TERRACE constraint
defined as the composition of the INCREASING_TERRACE pattern , the feature MIN ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_HEIGHT_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint SUM_HEIGHT_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 1, (maxv− 1) ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


6

VALUE ≥ −6 = −3 ∗ 2

Ê Ë

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the sum of all minimum values in each occurrence of the PLAIN pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i+ 1 to index j.

Example (12, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.1236 provides an example where the SUM_HEIGHT_PLAIN

(12, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/
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    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_height_plain,['20141203']).

ctr_origin(sum_height_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(sum_height_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_height_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_height_plain, let([sv=size('VARIABLES'),np=max(0,(sv-1)/2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),'VALUE'=0#\/'VALUE'=<max(maxv-1,(maxv-1)*np),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_height_plain, []).

ctr_functional_dependency(sum_height_plain, 1, [2]).

ctr_typical(sum_height_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_height_plain,sum_height_plain(12,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(sum_height_plain,[]).

ctr_eval(sum_height_plain, [checker(sum_height_plain_c1),
    checker(sum_height_plain_c),
    automaton(sum_height_plain_a1),
    automaton(sum_height_plain_a),
    automaton_with_signature(sum_height_plain_a1_s),
    automaton_with_signature(sum_height_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_height_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_plain_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_height_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_height_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(D,Xi),
        sum_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
sum_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result).
sum_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(D,Xi),
        sum_height_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

sum_height_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_plain_c1(VARS, Default, s, Default, Value).

sum_height_plain_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_height_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_height_plain_c1([Xj|Xs], Default, s, R, Result).
sum_height_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        sum_height_plain_c1([Xj|Xs], Default, r, R, Result).
sum_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        sum_height_plain_c1([Xj|Xs], Default, r, R, Result).
sum_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_height_plain_c1([Xj|Xs], Default, t, R, Result).
sum_height_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_height_plain_c1([Xj|Xs], Default, s, A1000, Result).
sum_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_height_plain_c1([Xj|Xs], Default, r, R, Result).
sum_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_height_plain_c1([Xj|Xs], Default, t, R, Result).
sum_height_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_height_plain_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_height_plain, sum_height_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_plain, sum_height_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_plain, sum_height_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_plain, sum_height_plain_ao1, pair_signature(2,signature)).

sum_height_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_plain_a(Flag,Value,VARIABLES,Default).

sum_height_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, 1000000, R + min(D, Xi)])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,s,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_height_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_plain_ao(Flag,Value,VARIABLES,Default,Options).

sum_height_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, 1000000, R + min(D, Xi)])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,s,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_height_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_plain_a1(Flag,Value,VARIABLES,Default).

sum_height_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R + Xi])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R + Xi]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_height_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_plain_ao1(Flag,Value,VARIABLES,Default,Options).

sum_height_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R + Xi])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R + Xi]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_height_plain_r(VALUE,Xs,SV):-
        sum_height_plain_r(VALUE,Xs,SV,SV).

sum_height_plain_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*max(0,(SV-1)/2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*max(0,(SV-1)/2)).

ctr_glue_matrix(sum_height_plain, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,min(df,min(db,xj))),cell(r,t,min(df,min(db,xj))),cell(t,s,cf+cb),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(sum_height_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,xj),cell(r,t,xj),cell(t,s,0),cell(t,r,xj),cell(t,t,xj)]).


sum_height_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1236: Illustrating the SUM_HEIGHT_PLAIN constraint of the Example slot
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Automaton Figures 4.1237 and 4.1238 respectively depict the automaton associated with the constraint
SUM_HEIGHT_PLAIN and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r= t

R + C ≤

>

>

=
{D ← min(D, VARi)}

<{
D ← +∞
R← R + min(D, VARi)

}

>
{D ← +∞}

=
{D ← min(D, VARi)}

<

{ D
←

+∞

R
←

R
+
m
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(D

, V
ARi

)

}

Figure 4.1237: Automaton for the SUM_HEIGHT_PLAIN constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is
0

≤ s {R← default}

> r= t

R ≤

>

>

=

<
{R← R + VARi}

>
=

<

{R
←

R
+
VA
Ri
}

Figure 4.1238: Simplified automaton for the SUM_HEIGHT_PLAIN constraint obtained
by applying decoration Table 3.39 to the seed transducer of the PLAIN pattern where
default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

t
−→
C +

←−
C min(

−→
D,
←−
D, VARi+1)

C
min(

−→
D,
←−
D, VARi+1)

C

Table 4.269: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the SUM_HEIGHT_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature MIN , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 VARi+1
C

VARi+1
C

t 0 VARi+1
C

VARi+1
C

Table 4.270: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the SUM_HEIGHT_PLAIN constraint defined as the compo-
sition of the PLAIN pattern , the feature MIN , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_HEIGHT_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint SUM_HEIGHT_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv, maxv ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


10

VALUE ≥ −8 = (−3 + 1) ∗ 4

Ê Ë Ì Í

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the PLATEAU pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature MIN, called HEIGHT in the name of the constraint since all feature
values are identical, computes the minimum of the values from index i+ 1 to index j.

Example (12, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.1239 provides an example where the SUM_HEIGHT_PLATEAU

(12, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_height_plateau,['20141203']).

ctr_origin(sum_height_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(sum_height_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_height_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_height_plateau, let([sv=size('VARIABLES'),np=max(0,(sv-1)/2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),'VALUE'=0#\/'VALUE'=<max(maxv,maxv*np),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_height_plateau, []).

ctr_functional_dependency(sum_height_plateau, 1, [2]).

ctr_typical(sum_height_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_height_plateau,sum_height_plateau(12,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(sum_height_plateau,[]).

ctr_eval(sum_height_plateau, [checker(sum_height_plateau_c1),
    checker(sum_height_plateau_c),
    automaton(sum_height_plateau_a1),
    automaton(sum_height_plateau_a),
    automaton_with_signature(sum_height_plateau_a1_s),
    automaton_with_signature(sum_height_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_height_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_plateau_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_height_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_height_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(D,Xi),
        sum_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
sum_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result).
sum_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(D,Xi),
        sum_height_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

sum_height_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_plateau_c1(VARS, Default, s, Default, Value).

sum_height_plateau_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_height_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_height_plateau_c1([Xj|Xs], Default, s, R, Result).
sum_height_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        sum_height_plateau_c1([Xj|Xs], Default, r, R, Result).
sum_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        sum_height_plateau_c1([Xj|Xs], Default, r, R, Result).
sum_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_height_plateau_c1([Xj|Xs], Default, t, R, Result).
sum_height_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_height_plateau_c1([Xj|Xs], Default, s, A1000, Result).
sum_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_height_plateau_c1([Xj|Xs], Default, r, R, Result).
sum_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_height_plateau_c1([Xj|Xs], Default, t, R, Result).
sum_height_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_height_plateau_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_height_plateau, sum_height_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_plateau, sum_height_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_plateau, sum_height_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_plateau, sum_height_plateau_ao1, pair_signature(2,signature)).

sum_height_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_plateau_a(Flag,Value,VARIABLES,Default).

sum_height_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, 1000000, R + min(D, Xi)])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,s,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_height_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_plateau_ao(Flag,Value,VARIABLES,Default,Options).

sum_height_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, 1000000, R + min(D, Xi)])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,s,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_height_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_plateau_a1(Flag,Value,VARIABLES,Default).

sum_height_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R + Xi])),
        arc(t,LT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,s,([R + Xi]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_height_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

sum_height_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R + Xi])),
        arc(t,LT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,s,([R + Xi]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_height_plateau_r(VALUE,Xs,SV):-
        sum_height_plateau_r(VALUE,Xs,SV,SV).

sum_height_plateau_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*max(0,(SV-1)/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*max(0,(SV-1)/2)).

ctr_glue_matrix(sum_height_plateau, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,min(df,min(db,xj))),cell(r,t,min(df,min(db,xj))),cell(t,s,cf+cb),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(sum_height_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,xj),cell(r,t,xj),cell(t,s,0),cell(t,r,xj),cell(t,t,xj)]).


sum_height_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1239: Illustrating the SUM_HEIGHT_PLATEAU constraint of the Example slot
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Automaton Figures 4.1240 and 4.1241 respectively depict the automaton associated with the constraint
SUM_HEIGHT_PLATEAU and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r= t

R + C ≥

<

<

=
{D ← min(D, VARi)}

>{
D ← +∞
R← R + min(D, VARi)
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<
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←
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Figure 4.1240: Automaton for the SUM_HEIGHT_PLATEAU constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the PLATEAU pattern where
default is 0
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R
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Figure 4.1241: Simplified automaton for the SUM_HEIGHT_PLATEAU constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the PLATEAU pattern
where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Table 4.271: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.13, for the SUM_HEIGHT_PLATEAU constraint defined as the composition of
the PLATEAU pattern , the feature MIN , and the aggregator sum ; cells of the glue
matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 VARi+1
C

VARi+1
C

t 0 VARi+1
C

VARi+1
C

Table 4.272: Concrete glue matrix, derived from the parametrised glue matrix 3.13,
for the simplified automaton of the SUM_HEIGHT_PLATEAU constraint defined as the
composition of the PLATEAU pattern , the feature MIN , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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SUM_HEIGHT_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint SUM_HEIGHT_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 1, (maxv− 1) ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 1)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


7

VALUE ≥ −6 = −3 ∗ 2

Ê Ë

1

3

¬

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the PROPER_PLAIN

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value 0.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i + 1 to
index j.

Example (12, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.1242 provides an example where the SUM_HEIGHT_PROPER_PLAIN

(12, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_height_proper_plain,['20141203']).

ctr_origin(sum_height_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(sum_height_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_height_proper_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_height_proper_plain, let([sv=size('VARIABLES'),np=max(0,(sv-1)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),'VALUE'=0#\/'VALUE'=<max(maxv-1,(maxv-1)*np),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_height_proper_plain, []).

ctr_functional_dependency(sum_height_proper_plain, 1, [2]).

ctr_typical(sum_height_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_height_proper_plain,sum_height_proper_plain(12,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(sum_height_proper_plain,[]).

ctr_eval(sum_height_proper_plain, [checker(sum_height_proper_plain_c1),
    checker(sum_height_proper_plain_c),
    automaton(sum_height_proper_plain_a1),
    automaton(sum_height_proper_plain_a),
    automaton_with_signature(sum_height_proper_plain_a1_s),
    automaton_with_signature(sum_height_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_height_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_proper_plain_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_height_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_proper_plain_c([Xj|Xs], Default, r, C, 1000000, R, Result).
sum_height_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(D,Xi),
        sum_height_proper_plain_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

sum_height_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_proper_plain_c1(VARS, Default, s, Default, Value).

sum_height_proper_plain_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_height_proper_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_height_proper_plain_c1([Xj|Xs], Default, s, R, Result).
sum_height_proper_plain_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        sum_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
sum_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        sum_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
sum_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_height_proper_plain_c1([Xj|Xs], Default, t, R, Result).
sum_height_proper_plain_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        sum_height_proper_plain_c1([Xj|Xs], Default, s, R, Result).
sum_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_height_proper_plain_c1([Xj|Xs], Default, t, R, Result).
sum_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_height_proper_plain_c1([Xj|Xs], Default, r, R, Result).
sum_height_proper_plain_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_height_proper_plain_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_height_proper_plain, sum_height_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_proper_plain, sum_height_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_proper_plain, sum_height_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_proper_plain, sum_height_proper_plain_ao1, pair_signature(2,signature)).

sum_height_proper_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_proper_plain_a(Flag,Value,VARIABLES,Default).

sum_height_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,LT,s,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_height_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

sum_height_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,GT,r,([C, 1000000, R])),
        arc(t,LT,s,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_height_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_proper_plain_a1(Flag,Value,VARIABLES,Default).

sum_height_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R])),
        arc(t,LT,s,([R + Xi]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_height_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

sum_height_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,LT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,r,([R])),
        arc(t,LT,s,([R + Xi]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_height_proper_plain_r(VALUE,Xs,SV):-
        sum_height_proper_plain_r(VALUE,Xs,SV,SV).

sum_height_proper_plain_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*max(0,(SV-1)/3)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*max(0,(SV-1)/3)).

ctr_glue_matrix(sum_height_proper_plain, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,min(df,min(db,xj))),cell(t,s,cf+cb),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(sum_height_proper_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,xj),cell(t,s,0),cell(t,r,xj),cell(t,t,xj)]).


sum_height_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.
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Figure 4.1242: Illustrating the SUM_HEIGHT_PROPER_PLAIN constraint of the Ex-
ample slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1243 and 4.1244 respectively depict the automaton associated with the constraint
SUM_HEIGHT_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r= t
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Figure 4.1243: Automaton for the SUM_HEIGHT_PROPER_PLAIN constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is 0
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Figure 4.1244: Simplified automaton for the SUM_HEIGHT_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
PROPER_PLAIN pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Table 4.273: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the SUM_HEIGHT_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature MIN , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0 VARi+1
C

t 0 VARi+1
C

VARi+1
C

Table 4.274: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the SUM_HEIGHT_PROPER_PLAIN constraint de-
fined as the composition of the PROPER_PLAIN pattern , the feature MIN , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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SUM_HEIGHT_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint SUM_HEIGHT_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv, maxv ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 1)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

−1


10

VALUE ≥ −6 = (−3 + 1) ∗ 3

Ê Ë Ì

1

3

¬

1 + 1

VALUE ≥ 2

Purpose

VALUE is the sum of all minimum values in each occurrence of the PROPER_PLATEAU

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value 0.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since
all feature values are identical, computes the minimum of the values from index i+1 to
index j.

Example (12, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.1245 provides an example where the SUM_HEIGHT_PROPER_PLATEAU

(12, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_height_proper_plateau,['20141203']).

ctr_origin(sum_height_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(sum_height_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_height_proper_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_height_proper_plateau, let([sv=size('VARIABLES'),np=max(0,(sv-1)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),'VALUE'=0#\/'VALUE'=<max(maxv,maxv*np),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_height_proper_plateau, []).

ctr_functional_dependency(sum_height_proper_plateau, 1, [2]).

ctr_typical(sum_height_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_height_proper_plateau,sum_height_proper_plateau(12,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(sum_height_proper_plateau,[]).

ctr_eval(sum_height_proper_plateau, [checker(sum_height_proper_plateau_c1),
    checker(sum_height_proper_plateau_c),
    automaton(sum_height_proper_plateau_a1),
    automaton(sum_height_proper_plateau_a),
    automaton_with_signature(sum_height_proper_plateau_a1_s),
    automaton_with_signature(sum_height_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_height_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_proper_plateau_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_height_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_height_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_height_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_height_proper_plateau_c([Xj|Xs], Default, r, C, 1000000, R, Result).
sum_height_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(D,Xi),
        sum_height_proper_plateau_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

sum_height_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_proper_plateau_c1(VARS, Default, s, Default, Value).

sum_height_proper_plateau_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_height_proper_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_height_proper_plateau_c1([Xj|Xs], Default, s, R, Result).
sum_height_proper_plateau_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        sum_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
sum_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        sum_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
sum_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_height_proper_plateau_c1([Xj|Xs], Default, t, R, Result).
sum_height_proper_plateau_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        sum_height_proper_plateau_c1([Xj|Xs], Default, s, R, Result).
sum_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_height_proper_plateau_c1([Xj|Xs], Default, t, R, Result).
sum_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_height_proper_plateau_c1([Xj|Xs], Default, r, R, Result).
sum_height_proper_plateau_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_height_proper_plateau_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_height_proper_plateau, sum_height_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_proper_plateau, sum_height_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_proper_plateau, sum_height_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_proper_plateau, sum_height_proper_plateau_ao1, pair_signature(2,signature)).

sum_height_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_proper_plateau_a(Flag,Value,VARIABLES,Default).

sum_height_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,GT,s,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_height_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

sum_height_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, min(D, Xi), R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R])),
        arc(t,GT,s,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_height_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_proper_plateau_a1(Flag,Value,VARIABLES,Default).

sum_height_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R])),
        arc(t,GT,s,([R + Xi]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_height_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

sum_height_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,EQ,t,([R])),
        arc(r,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R])),
        arc(t,GT,s,([R + Xi]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_height_proper_plateau_r(VALUE,Xs,SV):-
        sum_height_proper_plateau_r(VALUE,Xs,SV,SV).

sum_height_proper_plateau_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*max(0,(SV-1)/3)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*max(0,(SV-1)/3)).

ctr_glue_matrix(sum_height_proper_plateau, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,min(df,min(db,xj))),cell(t,s,cf+cb),cell(t,r,min(df,min(db,xj))),cell(t,t,min(df,min(db,xj)))]).

ctr_glue_matrix1(sum_height_proper_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,xj),cell(t,s,0),cell(t,r,xj),cell(t,t,xj)]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.
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Figure 4.1245: Illustrating the SUM_HEIGHT_PROPER_PLATEAU constraint of the Ex-
ample slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1246 and 4.1247 respectively depict the automaton associated with the constraint
SUM_HEIGHT_PROPER_PLATEAU and its simplified form.

≥ s
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D ← +∞
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Figure 4.1246: Automaton for the SUM_HEIGHT_PROPER_PLATEAU constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
PROPER_PLATEAU pattern where default is 0
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Figure 4.1247: Simplified automaton for the SUM_HEIGHT_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
PROPER_PLATEAU pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t
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←−
C

−→
C +
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r
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−→
C +

←−
C min(

−→
D,
←−
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C min(
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−→
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←−
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C

Table 4.275: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the SUM_HEIGHT_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature MIN , and the aggregator sum ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0 VARi+1
C

t 0 VARi+1
C

VARi+1
C

Table 4.276: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the simplified automaton of the SUM_HEIGHT_PROPER_PLATEAU constraint de-
fined as the composition of the PROPER_PLATEAU pattern , the feature MIN , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.



2688 SUM_HEIGHT_STEADY

SUM_HEIGHT_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint SUM_HEIGHT_STEADY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = 0
rv = 1⇒ VALUE ≥ minv ∗ np¬

rv ≥ 2⇒ VALUE = 0 ∨ VALUE ≥ min(minv, minv ∗ np®)
rv = 1⇒ VALUE ≤ maxv ∗ np
rv ≥ 2⇒ VALUE = 0 ∨ VALUE ≤ max(maxv, maxv ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)
np = max(0, sv− 1)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)

−3

−1

®
8

VALUE ≥ −21 = −3 ∗ 7

1

3



VALUE ≥ 1

2
¬

8

VALUE ≥ 14 = 2 ∗ 7

Purpose

VALUE is the sum of all minimum values in each occurrence of the STEADY pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature MIN, called HEIGHT in the name of the constraint since all feature values
are identical, computes the minimum of the values from index i to index j + 1.

Example (30, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.1248 provides an example where the SUM_HEIGHT_STEADY

(30, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1

Symmetry Items of VARIABLES can be reversed.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_height_steady,['20141203']).

ctr_origin(sum_height_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(sum_height_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_height_steady,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_height_steady, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),np=max(0,sv-1),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var)],[sv=<1#=>'VALUE'=0,rv=1#=>'VALUE'>=markup(minv*np,1),rv>=2#=>'VALUE'=0#\/'VALUE'>=min(markup(minv,2),markup(minv*np,3)),rv=1#=>'VALUE'=<maxv*np,rv>=2#=>'VALUE'=0#\/'VALUE'=<max(maxv,maxv*np),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_height_steady, []).

ctr_functional_dependency(sum_height_steady, 1, [2]).

ctr_typical(sum_height_steady,[size('VARIABLES')>1]).


ctr_example(sum_height_steady,sum_height_steady(30,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(sum_height_steady,[]).

ctr_eval(sum_height_steady, [checker(sum_height_steady_c1),
    checker(sum_height_steady_c),
    automaton(sum_height_steady_a1),
    automaton(sum_height_steady_a),
    automaton_with_signature(sum_height_steady_a1_s),
    automaton_with_signature(sum_height_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_height_steady_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_steady_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_height_steady_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        sum_height_steady_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+min(min(D,Xi),Xj),
        sum_height_steady_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

sum_height_steady_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_steady_c1(VARS, Default, s, Default, Value).

sum_height_steady_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_height_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        sum_height_steady_c1([Xj|Xs], Default, s, R, Result).
sum_height_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+Xi,
        sum_height_steady_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_height_steady, sum_height_steady_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_steady, sum_height_steady_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_steady, sum_height_steady_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_steady, sum_height_steady_ao1, pair_signature(2,signature)).

sum_height_steady_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_steady_a(Flag,Value,VARIABLES,Default).

sum_height_steady_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_steady_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_steady_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 1000000, R + min(min(D, Xi), Xj)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_height_steady_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_steady_ao(Flag,Value,VARIABLES,Default,Options).

sum_height_steady_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 1000000, R + min(min(D, Xi), Xj)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_height_steady_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_steady_a1(Flag,Value,VARIABLES,Default).

sum_height_steady_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_steady_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_steady_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([R + Xi]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_height_steady_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_steady_ao1(Flag,Value,VARIABLES,Default,Options).

sum_height_steady_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([R + Xi]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_height_steady_r(VALUE,Xs,SV):-
        sum_height_steady_r(VALUE,Xs,SV,SV).

sum_height_steady_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        SV#=<1#=>VALUE#=0,
        RV#=1#=>VALUE#>=MINV*max(0,SV-1),
        RV#>=2#=>VALUE#=0#\/VALUE#>=min(MINV,MINV*max(0,SV-1)),
        RV#=1#=>VALUE#=<MAXV*max(0,SV-1),
        RV#>=2#=>VALUE#=0#\/VALUE#=<max(MAXV,MAXV*max(0,SV-1)).

ctr_glue_matrix(sum_height_steady, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(sum_height_steady, [cell(s,s,0)]).


sum_height_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.
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Figure 4.1248: Illustrating the SUM_HEIGHT_STEADY constraint of the Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1249 and 4.1250 respectively depict the automaton associated with the constraint
SUM_HEIGHT_STEADY and its simplified form.

R s





C ← default
D ← +∞
R← default





R + C

≷
={

D ← +∞
R← R + min(min(D, VARi), VARi+1)

}

Figure 4.1249: Automaton for the SUM_HEIGHT_STEADY constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the STEADY pattern where
default is 0

R s

{R← default}

R

≷=
{R← R + VARi}

Figure 4.1250: Simplified automaton for the SUM_HEIGHT_STEADY constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the STEADY pattern
where default is 0

s

s
−→
C +

←−
C

Table 4.277: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.16, for the SUM_HEIGHT_STEADY constraint defined as the composition of the
STEADY pattern , the feature MIN , and the aggregator sum ; cells of the glue matrix

are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.278: Concrete glue matrix, derived from the parametrised glue matrix 3.16,
for the simplified automaton of the SUM_HEIGHT_STEADY constraint defined as the
composition of the STEADY pattern , the feature MIN , and the aggregator sum ; cells
of the glue matrix are coloured with the colour of the constituent to which they are
related.
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SUM_HEIGHT_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint SUM_HEIGHT_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = 0
rv = 1⇒ VALUE = 0 ∨ VALUE ≥ minv

rv ≥ 2 ∧ minv = −1⇒ VALUE = 0 ∨ VALUE ≥ −1 ∗ b(sv− 2)/3c − 1¬

rv ≥ 2 ∧ minv 6= −1 ∧ sv ≤ 4⇒∨( VALUE = 0,
VALUE ≥ min(minv, minv ∗ b(np+ 1)/2c+ (minv+ 1) ∗ bnp/2c®)

)
rv ≥ 2 ∧ minv 6= −1 ∧ sv ≥ 5⇒

∨
VALUE = 0,

VALUE ≥ min

 minv¯,
minv ∗ b(np+ 1)/2c+ (minv+ 1) ∗ bnp/2c−
(np+ 1) mod 2 ∗ sv mod 2

°




rv = 1⇒ VALUE = 0 ∨ VALUE ≤ maxv

rv ≥ 2 ∧ maxv = 1⇒ VALUE = 0 ∨ VALUE ≤ b(sv− 2)/3c+ 1
rv ≥ 2 ∧ maxv 6= 1 ∧ sv ≤ 4⇒∨( VALUE = 0,

VALUE ≤ max(maxv, maxv ∗ b(np+ 1)/2c+ (maxv− 1) ∗ bnp/2c)

)
rv ≥ 2 ∧ maxv 6= 1 ∧ sv ≥ 5⇒

∨


VALUE = 0,

VALUE ≤ max


maxv,∑ maxv ∗ b(np+ 1)/2c,

(maxv− 1) ∗ bnp/2c,
(np+ 1) mod 2 ∗ sv mod 2





required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)

−2

−1

°
9

VALUE ≥ −7

1

2

¯

VALUE ≥ 1

−2

−1

®
4

VALUE ≥ −3

1

2



VALUE ≥ 1

−1

0

¬
6

VALUE ≥ −2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_height_steady_sequence,['20141203']).

ctr_origin(sum_height_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(sum_height_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_height_steady_sequence,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_height_steady_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var)],[sv=<1#=>'VALUE'=0,rv=1#=>'VALUE'=0#\/'VALUE'>=minv,rv>=2#/\minv= -1#=>'VALUE'=0#\/'VALUE'>=markup(-1*((sv-2)/3)-1,1),rv>=2#/\(minv=\= -1#/\sv=<4)#=>'VALUE'=0#\/'VALUE'>=min(markup(minv,2),markup(minv*((np+1)/2)+(minv+1)*(np/2),3)),rv>=2#/\(minv=\= -1#/\sv>=5)#=>'VALUE'=0#\/'VALUE'>=min(markup(minv,4),markup(minv*((np+1)/2)+(minv+1)*(np/2)-(np+1)mod 2*sv mod 2,5)),rv=1#=>'VALUE'=0#\/'VALUE'=<maxv,rv>=2#/\maxv=1#=>'VALUE'=0#\/'VALUE'=<(sv-2)/3+1,rv>=2#/\(maxv=\=1#/\sv=<4)#=>'VALUE'=0#\/'VALUE'=<max(maxv,maxv*((np+1)/2)+(maxv-1)*(np/2)),rv>=2#/\(maxv=\=1#/\sv>=5)#=>'VALUE'=0#\/'VALUE'=<max(maxv,maxv*((np+1)/2)+(maxv-1)*(np/2)+(np+1)mod 2*sv mod 2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_height_steady_sequence, []).

ctr_functional_dependency(sum_height_steady_sequence, 1, [2]).

ctr_typical(sum_height_steady_sequence,[size('VARIABLES')>1]).


ctr_example(sum_height_steady_sequence,sum_height_steady_sequence(13,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(sum_height_steady_sequence,[]).

ctr_eval(sum_height_steady_sequence, [checker(sum_height_steady_sequence_c1),
    checker(sum_height_steady_sequence_c),
    automaton(sum_height_steady_sequence_a1),
    automaton(sum_height_steady_sequence_a),
    automaton_with_signature(sum_height_steady_sequence_a1_s),
    automaton_with_signature(sum_height_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_height_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_steady_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_height_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        sum_height_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_height_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(min(D,Xi),Xj),
        sum_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
sum_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is R+C,
        sum_height_steady_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
sum_height_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(C,min(D,Xj)),
        sum_height_steady_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).

sum_height_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_height_steady_sequence_c1(VARS, Default, s, Default, Value).

sum_height_steady_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_height_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        sum_height_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_height_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+Xi,
        sum_height_steady_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_height_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=\=Xj, !,
        sum_height_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_height_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_height_steady_sequence_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(sum_height_steady_sequence, sum_height_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_steady_sequence, sum_height_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_steady_sequence, sum_height_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_height_steady_sequence, sum_height_steady_sequence_ao1, pair_signature(2,signature)).

sum_height_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_steady_sequence_a(Flag,Value,VARIABLES,Default).

sum_height_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, R + C])),
        arc(r,GT,s,([Default, 1000000, R + C])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_height_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_height_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, R + C])),
        arc(r,GT,s,([Default, 1000000, R + C])),
        arc(r,EQ,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_height_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_height_steady_sequence_a1(Flag,Value,VARIABLES,Default).

sum_height_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_height_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_height_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([R + Xi])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_height_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_height_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_height_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_height_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_height_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([R + Xi])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_height_steady_sequence_r(VALUE,Xs,SV):-
        sum_height_steady_sequence_r(VALUE,Xs,SV,SV).

sum_height_steady_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        SV#=<1#=>VALUE#=0,
        RV#=1#=>VALUE#=0#\/VALUE#>=MINV,
        RV#>=2#/\MINV#= -1#=>VALUE#=0#\/VALUE#>= -1*((SV-2)/3)-1,
        RV#>=2#/\(MINV#\= -1#/\SV#=<4)#=>VALUE#=0#\/VALUE#>=min(MINV,MINV*((SV/2+1)/2)+(MINV+1)*(SV/2/2)),
        RV#>=2#/\(MINV#\= -1#/\SV#>=5)#=>VALUE#=0#\/VALUE#>=min(MINV,MINV*((SV/2+1)/2)+(MINV+1)*(SV/2/2)-(SV/2+1)mod 2*SV mod 2),
        RV#=1#=>VALUE#=0#\/VALUE#=<MAXV,
        RV#>=2#/\MAXV#=1#=>VALUE#=0#\/VALUE#=<(SV-2)/3+1,
        RV#>=2#/\(MAXV#\=1#/\SV#=<4)#=>VALUE#=0#\/VALUE#=<max(MAXV,MAXV*((SV/2+1)/2)+(MAXV-1)*(SV/2/2)),
        RV#>=2#/\(MAXV#\=1#/\SV#>=5)#=>VALUE#=0#\/VALUE#=<max(MAXV,MAXV*((SV/2+1)/2)+(MAXV-1)*(SV/2/2)+(SV/2+1)mod 2*SV mod 2).

ctr_glue_matrix(sum_height_steady_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(sum_height_steady_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-(xj))]).


sum_height_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.
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Purpose

VALUE is the sum of all minimum values in each occurrence of the STEADY_SEQUENCE

pattern in the time-series given by the VARIABLES collection. If the pattern does not
occur, VALUE takes the default value 0.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature MIN, called HEIGHT in the name of the constraint since all
feature values are identical, computes the minimum of the values from index i to index
j + 1.

Example (13, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.1251 provides an example where the SUM_HEIGHT_STEADY_SEQUENCE

(13, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

> = < < = = < > = < = > > > =
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Figure 4.1251: Illustrating the SUM_HEIGHT_STEADY_SEQUENCE constraint of the
Example slot

Typical |VARIABLES| > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1252 and 4.1253 respectively depict the automaton associated with the constraint
SUM_HEIGHT_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← +∞
R← default





= r
R

+
C

≷

={
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≷




C ← default
D ← +∞
R← R + C





={
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.1252: Automaton for the SUM_HEIGHT_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0

≷ s

{R← default}

= r

R

≷

=
{R← R + VARi}≷

=

Figure 4.1253: Simplified automaton for the SUM_HEIGHT_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.39 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.279: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the SUM_HEIGHT_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature MIN , and the aggregator sum ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r

s 0 0

r 0 −VARi+1
M

Table 4.280: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the simplified automaton of the SUM_HEIGHT_STEADY_SEQUENCE constraint defined
as the composition of the STEADY_SEQUENCE pattern , the feature MIN , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.
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SUM_MAX_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint SUM_MAX_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 2¬, (minv+ 2) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv, maxv ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 3)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) −3

0
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VALUE ≥ −2 = (−3 + 2) ∗ 2

Ê Ë

1

4

¬

1 + 2

VALUE ≥ 3

Purpose

VALUE is the sum of all maximum values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i+ 2 to index j.

Example (11, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.1254 provides an example where the SUM_MAX_BUMP_ON_DECREASING_SEQUENCE

(11, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
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    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
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    ctr_key_words/2,
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    ctr_eval/2,
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    ctr_specialisation/3,
    ctr_sol/6,
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ctr_date(sum_max_bump_on_decreasing_sequence,['20141203']).

ctr_origin(sum_max_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_max_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_max_bump_on_decreasing_sequence, let([sv=size('VARIABLES'),np=max(0,(sv-3)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+2,1),markup((minv+2)*np,2)),'VALUE'=0#\/'VALUE'=<max(maxv,maxv*np),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_bump_on_decreasing_sequence, []).

ctr_functional_dependency(sum_max_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(sum_max_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(sum_max_bump_on_decreasing_sequence,sum_max_bump_on_decreasing_sequence(11,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(sum_max_bump_on_decreasing_sequence,[]).

ctr_eval(sum_max_bump_on_decreasing_sequence, [checker(sum_max_bump_on_decreasing_sequence_c1),
    checker(sum_max_bump_on_decreasing_sequence_c),
    automaton(sum_max_bump_on_decreasing_sequence_a1),
    automaton(sum_max_bump_on_decreasing_sequence_a),
    automaton_with_signature(sum_max_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(sum_max_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_bump_on_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
sum_max_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,Xi),
        sum_max_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).

sum_max_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_bump_on_decreasing_sequence_c1(VARS, Default, s, -1000000, Default, Value).

sum_max_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, Xi, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, Xi, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,Xi),
        sum_max_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, A1000, Result).

ctr_automaton_signature(sum_max_bump_on_decreasing_sequence, sum_max_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_bump_on_decreasing_sequence, sum_max_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_bump_on_decreasing_sequence, sum_max_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_bump_on_decreasing_sequence, sum_max_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_max_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, max(D, Xi), R])),
        arc(u,LT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,GT,v,([C, max(D, Xi), R])),
        arc(v,LT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,GT,t,([C, -1000000, R + max(D, Xi)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, max(D, Xi), R])),
        arc(u,LT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,GT,v,([C, max(D, Xi), R])),
        arc(v,LT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,GT,t,([C, -1000000, R + max(D, Xi)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_max_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([Xi, R])),
        arc(u,LT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,GT,v,([Xi, R])),
        arc(v,LT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,GT,t,([D, R + max(D, Xi)]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([Xi, R])),
        arc(u,LT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,GT,v,([Xi, R])),
        arc(v,LT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,GT,t,([D, R + max(D, Xi)]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_max_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+2,(MINV+2)*max(0,(SV-3)/3)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*max(0,(SV-3)/3)).




sum_max_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1254: Illustrating the SUM_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.1255 and 4.1256 respectively depict the automaton associated with the constraint
SUM_MAX_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.1255: Automaton for the SUM_MAX_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.1256: Simplified automaton for the
SUM_MAX_BUMP_ON_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.28 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is 0
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SUM_MAX_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J

DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint SUM_MAX_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_decreasing,['20141203']).

ctr_origin(sum_max_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(sum_max_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_max_decreasing, let([sv=size('VARIABLES'),np=sv/q,maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),lb1=min(sv/2+1,sv/min(min(sv,rv),abs(minv)+1)+min(1,sv mod min(min(sv,rv),abs(minv)+1))),ub1=sv/2+1,lb2=min(sv/2+1,sv/min(min(sv,rv),abs(maxv)+1)+min(1,sv mod min(min(sv,rv),abs(maxv)+1))),ub2=sv/2+1],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=min_interval(q,lb1,ub1,markup(min(0,q*((np-1)*(minv+1)+(np-1)*(np-2)/2)+max(0,min(1,np-1))*(sv mod(np*q))*(minv+1+np-1)+max(0,min(1,2-np))*(minv+1)*(q-1)),1)),'VALUE'=<max_interval(q,lb2,ub2,max(0,q*((np-1)*maxv-(np-1)*(np-2)/2)+max(0,min(1,np-1))*(sv mod(np*q))*(maxv-np+1)+max(0,min(1,2-np))*maxv*(q-1))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_decreasing, []).

ctr_functional_dependency(sum_max_decreasing, 1, [2]).

ctr_typical(sum_max_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_max_decreasing,sum_max_decreasing(23,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_max_decreasing,[]).

ctr_eval(sum_max_decreasing, [checker(sum_max_decreasing_c1),
    checker(sum_max_decreasing_c),
    automaton(sum_max_decreasing_a1),
    automaton(sum_max_decreasing_a),
    automaton_with_signature(sum_max_decreasing_a1_s),
    automaton_with_signature(sum_max_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_decreasing_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(max(D,Xi),Xj),
        sum_max_decreasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result).
sum_max_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

sum_max_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_decreasing_c1(VARS, Default, s, Default, Value).

sum_max_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_max_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_max_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
sum_max_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_max_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_max_decreasing, sum_max_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_decreasing, sum_max_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_decreasing, sum_max_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_decreasing, sum_max_decreasing_ao1, pair_signature(2,signature)).

sum_max_decreasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_decreasing_a(Flag,Value,VARIABLES,Default).

sum_max_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, -1000000, R + max(max(D, Xi), Xj)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, -1000000, R + max(max(D, Xi), Xj)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_decreasing_a1(Flag,Value,VARIABLES,Default).

sum_max_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + Xi])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_max_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + Xi])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_decreasing_r(VALUE,Xs,SV):-
        sum_max_decreasing_r(VALUE,Xs,SV,SV).

sum_max_decreasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        Lb0 is min(SV//2+1,SV//min(min(SV,RV),abs(MINV)+1)+min(1,SV mod min(min(SV,RV),abs(MINV)+1))),
        Ub0 is SV//2+1,
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,X0*((SV//X0-1)*(MINV+1)+(SV//X0-1)*(SV//X0-2)//2)+max(0,min(1,SV//X0-1))*(SV mod(SV//X0*X0))*(MINV+1+SV//X0-1)+max(0,min(1,2-SV//X0))*(MINV+1)*(X0-1))
        ),
        min_member(Q0,List0),
        Lb1 is min(SV//2+1,SV//min(min(SV,RV),abs(MAXV)+1)+min(1,SV mod min(min(SV,RV),abs(MAXV)+1))),
        Ub1 is SV//2+1,
        (for(X1,Lb1,Ub1),
         foreach(R1,List1),
         param(SV,RV,MINV,MAXV) do
             R1 is max(0,X1*((SV//X1-1)*MAXV-(SV//X1-1)*(SV//X1-2)//2)+max(0,min(1,SV//X1-1))*(SV mod(SV//X1*X1))*(MAXV-SV//X1+1)+max(0,min(1,2-SV//X1))*MAXV*(X1-1))
        ),
        max_member(Q1,List1),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=Q0,
        VALUE#=<Q1.

ctr_glue_matrix(sum_max_decreasing, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(sum_max_decreasing, [cell(s,s,0)]).


sum_max_decreasing.pl
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Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0

VALUE ≥ minq∈[lb1,ub1] min
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 ,
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required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/qc
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

lb1 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |minv|+ 1)c,
min(1, sv mod min(min(sv, rv), |minv|+ 1))

) 
ub1 = bsv/2c+ 1

lb2 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |maxv|+ 1)c,
min(1, sv mod min(min(sv, rv), |maxv|+ 1))

) 
ub2 = bsv/2c+ 1

−9

−5

¬

VALUE ≥ −57

−6

−3

¬

VALUE ≥ −33

Purpose

VALUE is the sum of all maximum values in each occurrence of the DECREASING pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (23, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1257 provides an example where the SUM_MAX_DECREASING

(23, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

< > = < < = > = > > = < < > =
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Figure 4.1257: Illustrating the SUM_MAX_DECREASING constraint of the Example
slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1258 and 4.1259 respectively depict the automaton associated with the constraint
SUM_MAX_DECREASING and its simplified form.

R s





C ← default
D ← −∞
R← default





R + C

>{
D ← −∞
R← R + max(max(D, VARi), VARi+1)

}
≤

Figure 4.1258: Automaton for the SUM_MAX_DECREASING constraint obtained by
applying decoration Table 3.37 to the seed transducer of the DECREASING pattern
where default is 0

R s

{R← default}

R

>
{R← R + VARi} ≤

Figure 4.1259: Simplified automaton for the SUM_MAX_DECREASING constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the DECREASING
pattern where default is 0

s

s
−→
C +

←−
C

Table 4.281: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the SUM_MAX_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature MAX , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.282: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.4, for the simplified automaton of the SUM_MAX_DECREASING constraint de-
fined as the composition of the DECREASING pattern , the feature MAX , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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SUM_MAX_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint SUM_MAX_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv®, maxv ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
9

VALUE ≤ 8 = 2 ∗ 4

Ê Ë Ì Í−3

−1

®

VALUE ≤ −1

−3

−1


9

VALUE ≥ −8 = (−3 + 1) ∗ 4

Ê Ë Ì Í

1

3

¬

1 + 1

VALUE ≥ 2

Purpose

VALUE is the sum of all maximum values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (16, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.1260 provides an example where the SUM_MAX_DECREASING_SEQUENCE

(16, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_decreasing_sequence,['20141203']).

ctr_origin(sum_max_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_max_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_max_decreasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup(maxv*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_decreasing_sequence, []).

ctr_functional_dependency(sum_max_decreasing_sequence, 1, [2]).

ctr_typical(sum_max_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_max_decreasing_sequence,sum_max_decreasing_sequence(16,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_max_decreasing_sequence,[]).

ctr_eval(sum_max_decreasing_sequence, [checker(sum_max_decreasing_sequence_c1),
    checker(sum_max_decreasing_sequence_c),
    automaton(sum_max_decreasing_sequence_a1),
    automaton(sum_max_decreasing_sequence_a),
    automaton_with_signature(sum_max_decreasing_sequence_a1_s),
    automaton_with_signature(sum_max_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        sum_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
sum_max_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        sum_max_decreasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
sum_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        sum_max_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_max_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_max_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).

sum_max_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_decreasing_sequence_c1(VARS, Default, s, Default, Value).

sum_max_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_max_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
sum_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_max_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_max_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
sum_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_max_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
sum_max_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_max_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_max_decreasing_sequence, sum_max_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_decreasing_sequence, sum_max_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_decreasing_sequence, sum_max_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_decreasing_sequence, sum_max_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_max_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_max_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,s,([Default, -1000000, R + C]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([max(C, max(D, Xj)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,s,([Default, -1000000, R + C]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_max_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([R + Xi])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([R + Xi])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_max_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_max_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*(SV/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*(SV/2)).

ctr_glue_matrix(sum_max_decreasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(sum_max_decreasing_sequence, [cell(s,s,0),cell(s,t,cb),cell(t,s,0),cell(t,t,0)]).


sum_max_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1260: Illustrating the SUM_MAX_DECREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.1261 and 4.1262 respectively depict the automaton associated with the constraint
SUM_MAX_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← −∞
R← default





≥ t
R

+
C >{

C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}=
{D ← max(D, VARi+1)}

<



C ← default
D ← −∞
R← R + C





Figure 4.1261: Automaton for the SUM_MAX_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is 0

≤ s

{R← default}

≥ t

R

>
{R← R + VARi}

≤

>=

<

Figure 4.1262: Simplified automaton for the SUM_MAX_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.283: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the SUM_MAX_DECREASING_SEQUENCE constraint defined as the composition of the
DECREASING_SEQUENCE pattern , the feature MAX , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s 0
←−
C

t 0 0
M

Table 4.284: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the simplified automaton of the SUM_MAX_DECREASING_SEQUENCE constraint de-
fined as the composition of the DECREASING_SEQUENCE pattern , the feature MAX ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_MAX_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint SUM_MAX_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 2¬, (minv+ 2) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv, maxv ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 3)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

−3

0


9

VALUE ≥ −2 = (−3 + 2) ∗ 2

Ê Ë

0

3

¬

0 + 2

VALUE ≥ 2

Purpose

VALUE is the sum of all maximum values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i+ 2 to index j.

Example (11, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.1263 provides an example where the SUM_MAX_DIP_ON_INCREASING_SEQUENCE

(11, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_dip_on_increasing_sequence,['20141203']).

ctr_origin(sum_max_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_max_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_max_dip_on_increasing_sequence, let([sv=size('VARIABLES'),np=max(0,(sv-3)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+2,1),markup((minv+2)*np,2)),'VALUE'=0#\/'VALUE'=<max(maxv,maxv*np),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_dip_on_increasing_sequence, []).

ctr_functional_dependency(sum_max_dip_on_increasing_sequence, 1, [2]).

ctr_typical(sum_max_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(sum_max_dip_on_increasing_sequence,sum_max_dip_on_increasing_sequence(11,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(sum_max_dip_on_increasing_sequence,[]).

ctr_eval(sum_max_dip_on_increasing_sequence, [checker(sum_max_dip_on_increasing_sequence_c1),
    checker(sum_max_dip_on_increasing_sequence_c),
    automaton(sum_max_dip_on_increasing_sequence_a1),
    automaton(sum_max_dip_on_increasing_sequence_a),
    automaton_with_signature(sum_max_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(sum_max_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_dip_on_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, -1000000, R, Result).
sum_max_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,Xi),
        sum_max_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).

sum_max_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_dip_on_increasing_sequence_c1(VARS, Default, s, -1000000, Default, Value).

sum_max_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, -1000000, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, -1000000, R, Result).
sum_max_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,Xi),
        sum_max_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, -1000000, A1000, Result).

ctr_automaton_signature(sum_max_dip_on_increasing_sequence, sum_max_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_dip_on_increasing_sequence, sum_max_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_dip_on_increasing_sequence, sum_max_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_dip_on_increasing_sequence, sum_max_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

sum_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_max_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,LT,v,([C, max(D, Xi), R])),
        arc(v,GT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,LT,t,([C, -1000000, R + max(D, Xi)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R])),
        arc(u,EQ,s,([C, -1000000, R])),
        arc(u,LT,v,([C, max(D, Xi), R])),
        arc(v,GT,s,([C, -1000000, R])),
        arc(v,EQ,s,([C, -1000000, R])),
        arc(v,LT,t,([C, -1000000, R + max(D, Xi)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_max_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([max(D, Xi), R])),
        arc(u,GT,s,([-1000000, R])),
        arc(u,EQ,s,([-1000000, R])),
        arc(u,LT,v,([max(D, Xi), R])),
        arc(v,GT,s,([-1000000, R])),
        arc(v,EQ,s,([-1000000, R])),
        arc(v,LT,t,([-1000000, R + max(D, Xi)]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([max(D, Xi), R])),
        arc(u,GT,s,([-1000000, R])),
        arc(u,EQ,s,([-1000000, R])),
        arc(u,LT,v,([max(D, Xi), R])),
        arc(v,GT,s,([-1000000, R])),
        arc(v,EQ,s,([-1000000, R])),
        arc(v,LT,t,([-1000000, R + max(D, Xi)]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        sum_max_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_max_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+2,(MINV+2)*max(0,(SV-3)/3)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*max(0,(SV-3)/3)).




sum_max_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1263: Illustrating the SUM_MAX_DIP_ON_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.1264 and 4.1265 respectively depict the automaton associated with the constraint
SUM_MAX_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.1264: Automaton for the SUM_MAX_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.1265: Simplified automaton for the
SUM_MAX_DIP_ON_INCREASING_SEQUENCE constraint obtained by applying
decoration Table 3.26 to the seed transducer of the DIP_ON_INCREASING_SEQUENCE
pattern where default is 0
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SUM_MAX_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J

DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint SUM_MAX_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_increasing,['20141203']).

ctr_origin(sum_max_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(sum_max_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_max_increasing, let([sv=size('VARIABLES'),np=sv/q,maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),lb1=min(sv/2+1,sv/min(min(sv,rv),abs(minv)+1)+min(1,sv mod min(min(sv,rv),abs(minv)+1))),ub1=sv/2+1,lb2=min(sv/2+1,sv/min(min(sv,rv),abs(maxv)+1)+min(1,sv mod min(min(sv,rv),abs(maxv)+1))),ub2=sv/2+1],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=min_interval(q,lb1,ub1,markup(min(0,q*((np-1)*(minv+1)+(np-1)*(np-2)/2)+max(0,min(1,np-1))*(sv mod(np*q))*(minv+1+np-1)+max(0,min(1,2-np))*(minv+1)*(q-1)),1)),'VALUE'=<max_interval(q,lb2,ub2,max(0,q*((np-1)*maxv-(np-1)*(np-2)/2)+max(0,min(1,np-1))*(sv mod(np*q))*(maxv-np+1)+max(0,min(1,2-np))*maxv*(q-1))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_increasing, []).

ctr_functional_dependency(sum_max_increasing, 1, [2]).

ctr_typical(sum_max_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_max_increasing,sum_max_increasing(21,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_max_increasing,[]).

ctr_eval(sum_max_increasing, [checker(sum_max_increasing_c1),
    checker(sum_max_increasing_c),
    automaton(sum_max_increasing_a1),
    automaton(sum_max_increasing_a),
    automaton_with_signature(sum_max_increasing_a1_s),
    automaton_with_signature(sum_max_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_increasing_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(max(D,Xi),Xj),
        sum_max_increasing_c([Xj|Xs], Default, s, C, -1000000, A1000, Result).

sum_max_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_increasing_c1(VARS, Default, s, Default, Value).

sum_max_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_max_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_max_increasing_c1([Xj|Xs], Default, s, R, Result).
sum_max_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(Xi,Xj),
        sum_max_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_max_increasing, sum_max_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_increasing, sum_max_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_increasing, sum_max_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_increasing, sum_max_increasing_ao1, pair_signature(2,signature)).

sum_max_increasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_increasing_a(Flag,Value,VARIABLES,Default).

sum_max_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, -1000000, R + max(max(D, Xi), Xj)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_increasing_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, -1000000, R + max(max(D, Xi), Xj)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_increasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_increasing_a1(Flag,Value,VARIABLES,Default).

sum_max_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + max(Xi, Xj)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_max_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + max(Xi, Xj)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_increasing_r(VALUE,Xs,SV):-
        sum_max_increasing_r(VALUE,Xs,SV,SV).

sum_max_increasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        Lb0 is min(SV//2+1,SV//min(min(SV,RV),abs(MINV)+1)+min(1,SV mod min(min(SV,RV),abs(MINV)+1))),
        Ub0 is SV//2+1,
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,X0*((SV//X0-1)*(MINV+1)+(SV//X0-1)*(SV//X0-2)//2)+max(0,min(1,SV//X0-1))*(SV mod(SV//X0*X0))*(MINV+1+SV//X0-1)+max(0,min(1,2-SV//X0))*(MINV+1)*(X0-1))
        ),
        min_member(Q0,List0),
        Lb1 is min(SV//2+1,SV//min(min(SV,RV),abs(MAXV)+1)+min(1,SV mod min(min(SV,RV),abs(MAXV)+1))),
        Ub1 is SV//2+1,
        (for(X1,Lb1,Ub1),
         foreach(R1,List1),
         param(SV,RV,MINV,MAXV) do
             R1 is max(0,X1*((SV//X1-1)*MAXV-(SV//X1-1)*(SV//X1-2)//2)+max(0,min(1,SV//X1-1))*(SV mod(SV//X1*X1))*(MAXV-SV//X1+1)+max(0,min(1,2-SV//X1))*MAXV*(X1-1))
        ),
        max_member(Q1,List1),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=Q0,
        VALUE#=<Q1.

ctr_glue_matrix(sum_max_increasing, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(sum_max_increasing, [cell(s,s,0)]).


sum_max_increasing.pl
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Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0

VALUE ≥ minq∈[lb1,ub1] min


0,
∑



q ∗

∑

∏( np− 1,

minv+ 1

)
,

b
∏( np− 1,

np− 2

)
/2c


 ,

∏ max
(

0, min
(

1, np− 1
) )

,
sv mod np ∗ q,
minv+ 1 + np− 1

 ,

∏ max
(

0, min
(

1, 2− np
) )

,
minv+ 1,
q− 1






¬

VALUE ≤ maxq∈[lb2,ub2] max


0,
∑



q ∗

 (np− 1) ∗ maxv−

b
∏( np− 1,

np− 2

)
/2c

 ,

∏ max
(

0, min
(

1, np− 1
) )

,
sv mod np ∗ q,
maxv− np+ 1

 ,

∏ max
(

0, min
(

1, 2− np
) )

,
maxv,
q− 1






required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/qc
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

lb1 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |minv|+ 1)c,
min(1, sv mod min(min(sv, rv), |minv|+ 1))

) 
ub1 = bsv/2c+ 1

lb2 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |maxv|+ 1)c,
min(1, sv mod min(min(sv, rv), |maxv|+ 1))

) 
ub2 = bsv/2c+ 1

−9

−5

¬

VALUE ≥ −57

−6

−3

¬

VALUE ≥ −33

Purpose

VALUE is the sum of all maximum values in each occurrence of the INCREASING pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i to index
j + 1.

Example (21, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1266 provides an example where the SUM_MAX_INCREASING

(21, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.
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Figure 4.1266: Illustrating the SUM_MAX_INCREASING constraint of the Example
slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1267 and 4.1268 respectively depict the automaton associated with the constraint
SUM_MAX_INCREASING and its simplified form.

R s





C ← default
D ← −∞
R← default





R + C

≥
<{

D ← −∞
R← R + max(max(D, VARi), VARi+1)

}

Figure 4.1267: Automaton for the SUM_MAX_INCREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INCREASING pattern where
default is 0

R s

{R← default}

R

≥<
{R← R + max(VARi, VARi+1)}

Figure 4.1268: Simplified automaton for the SUM_MAX_INCREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the INCREASING
pattern where default is 0

s

s
−→
C +

←−
C

Table 4.285: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the SUM_MAX_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature MAX , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.286: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the simplified automaton of the SUM_MAX_INCREASING constraint de-
fined as the composition of the INCREASING pattern , the feature MAX , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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SUM_MAX_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint SUM_MAX_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv®, maxv ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
9

VALUE ≤ 8 = 2 ∗ 4

Ê Ë Ì Í−3

−1

®

VALUE ≤ −1

−3

−1


9

VALUE ≥ −8 = (−3 + 1) ∗ 4

Ê Ë Ì Í

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the sum of all maximum values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position
i and ends at position j. The feature MAX computes the maximum of the values from
index i to index j + 1.

Example (14, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.1269 provides an example where the SUM_MAX_INCREASING_SEQUENCE

(14, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_increasing_sequence,['20141203']).

ctr_origin(sum_max_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_max_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_max_increasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup(maxv*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_increasing_sequence, []).

ctr_functional_dependency(sum_max_increasing_sequence, 1, [2]).

ctr_typical(sum_max_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_max_increasing_sequence,sum_max_increasing_sequence(14,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_max_increasing_sequence,[]).

ctr_eval(sum_max_increasing_sequence, [checker(sum_max_increasing_sequence_c1),
    checker(sum_max_increasing_sequence_c),
    automaton(sum_max_increasing_sequence_a1),
    automaton(sum_max_increasing_sequence_a),
    automaton_with_signature(sum_max_increasing_sequence_a1_s),
    automaton_with_signature(sum_max_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        sum_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
sum_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_max_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
sum_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xj),
        sum_max_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_max_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        sum_max_increasing_sequence_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).

sum_max_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_increasing_sequence_c1(VARS, Default, s, Default, Default, Value).

sum_max_increasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>=Xj, !,
        sum_max_increasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
sum_max_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(Xi,Xj),
        sum_max_increasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_max_increasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
sum_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi=:=Xj, !,
        sum_max_increasing_sequence_c1([Xj|Xs], Default, t, C, R, Result).
sum_max_increasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,Xj),
        sum_max_increasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).

ctr_automaton_signature(sum_max_increasing_sequence, sum_max_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_increasing_sequence, sum_max_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_increasing_sequence, sum_max_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_increasing_sequence, sum_max_increasing_sequence_ao1, pair_signature(2,signature)).

sum_max_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_max_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(t,GT,s,([Default, -1000000, R + C])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([max(max(D, Xi), Xj), -1000000, R])),
        arc(t,GT,s,([Default, -1000000, R + C])),
        arc(t,EQ,t,([C, max(D, Xj), R])),
        arc(t,LT,t,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_max_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,t,([max(Xi, Xj), R])),
        arc(t,GT,s,([Default, R + C])),
        arc(t,EQ,t,([C, R])),
        arc(t,LT,t,([max(C, Xj), R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,t,([max(Xi, Xj), R])),
        arc(t,GT,s,([Default, R + C])),
        arc(t,EQ,t,([C, R])),
        arc(t,LT,t,([max(C, Xj), R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_increasing_sequence_r(VALUE,Xs,SV):-
        sum_max_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_max_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*(SV/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*(SV/2)).

ctr_glue_matrix(sum_max_increasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(sum_max_increasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,cf),cell(t,t,0)]).


sum_max_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1269: Illustrating the SUM_MAX_INCREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.1270 and 4.1271 respectively depict the automaton associated with the constraint
SUM_MAX_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← −∞
R← default





≤ t
R

+
C

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
>




C ← default
D ← −∞
R← R + C





=
{D ← max(D, VARi+1)}

<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.1270: Automaton for the SUM_MAX_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0

≥ s

{
C ← default
R← default

}

≤ t

R
+

C

≥

<
{C ← max(VARi, VARi+1)}

>{
C ← default
R← R + C

}

=
<

{C ← max(C, VARi+1)}

Figure 4.1271: Simplified automaton for the SUM_MAX_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.287: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the SUM_MAX_INCREASING_SEQUENCE constraint defined as the composition of the
INCREASING_SEQUENCE pattern , the feature MAX , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s 0 0

t
−→
C 0

M

Table 4.288: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the simplified automaton of the SUM_MAX_INCREASING_SEQUENCE constraint de-
fined as the composition of the INCREASING_SEQUENCE pattern , the feature MAX ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_MAX_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint SUM_MAX_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0∨( VALUE = 0,
VALUE ≥ min(minv¬, minv ∗ b(np+ 1)/2c+ (minv+ 1) ∗ bnp/2c)

)
∨( VALUE = 0,

VALUE ≤ max(maxv®, maxv ∗ b(np+ 1)/2c+ (maxv− 1) ∗ bnp/2c¯)

)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, sv− 2)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
11

VALUE ≤ 14 = 2 ∗ 5 + (2 − 1) ∗ 4

Ê Ë Ì Í Î Ï Ð Ñ Ò−3

−1

®

VALUE ≤ −1

−3

−1


11

VALUE ≥ −23 = −3 ∗ 5 + (−3 + 1) ∗ 4

Ê Ë Ì Í Î Ï Ð Ñ Ò

0

2

¬

VALUE ≥ 0

Purpose

VALUE is the sum of all maximum values in each occurrence of the INFLEXION pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MAX computes the maximum of the values from index i + 1 to
index j.

Example (31, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.1272 provides an example where the SUM_MAX_INFLEXION

(31, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_inflexion,['20141203']).

ctr_origin(sum_max_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(sum_max_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_max_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_max_inflexion, let([sv=size('VARIABLES'),np=max(0,sv-2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*((np+1)/2)+(minv+1)*(np/2),2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup(maxv*((np+1)/2)+(maxv-1)*(np/2),4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_inflexion, []).

ctr_functional_dependency(sum_max_inflexion, 1, [2]).

ctr_typical(sum_max_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_max_inflexion,sum_max_inflexion(31,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(sum_max_inflexion,[]).

ctr_eval(sum_max_inflexion, [checker(sum_max_inflexion_c1),
    checker(sum_max_inflexion_c),
    automaton(sum_max_inflexion_a1),
    automaton(sum_max_inflexion_a),
    automaton_with_signature(sum_max_inflexion_a1_s),
    automaton_with_signature(sum_max_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_inflexion_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
sum_max_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
sum_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,Xi),
        sum_max_inflexion_c([Xj|Xs], Default, t, C, -1000000, A1000, Result).
sum_max_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        sum_max_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        sum_max_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_max_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,Xi),
        sum_max_inflexion_c([Xj|Xs], Default, r, C, -1000000, A1000, Result).

sum_max_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_inflexion_c1(VARS, Default, s, -1000000, Default, Value).

sum_max_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
sum_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_max_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
sum_max_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_max_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
sum_max_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(D,Xi),
        sum_max_inflexion_c1([Xj|Xs], Default, t, -1000000, A1000, Result).
sum_max_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        sum_max_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_max_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is max(D,Xi),
        sum_max_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_max_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(D,Xi),
        sum_max_inflexion_c1([Xj|Xs], Default, r, -1000000, A1000, Result).

ctr_automaton_signature(sum_max_inflexion, sum_max_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_inflexion, sum_max_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_inflexion, sum_max_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_inflexion, sum_max_inflexion_ao1, pair_signature(2,signature)).

sum_max_inflexion_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_inflexion_a(Flag,Value,VARIABLES,Default).

sum_max_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, -1000000, R + max(D, Xi)])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([C, -1000000, R + max(D, Xi)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, -1000000, R + max(D, Xi)])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([C, -1000000, R + max(D, Xi)]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_inflexion_a1(Flag,Value,VARIABLES,Default).

sum_max_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([-1000000, R + max(D, Xi)])),
        arc(r,LT,r,([max(D, Xi), R])),
        arc(r,EQ,r,([max(D, Xi), R])),
        arc(t,GT,t,([max(D, Xi), R])),
        arc(t,EQ,t,([max(D, Xi), R])),
        arc(t,LT,r,([-1000000, R + max(D, Xi)]))],
        [D,R], [-1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_max_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([-1000000, R + max(D, Xi)])),
        arc(r,LT,r,([max(D, Xi), R])),
        arc(r,EQ,r,([max(D, Xi), R])),
        arc(t,GT,t,([max(D, Xi), R])),
        arc(t,EQ,t,([max(D, Xi), R])),
        arc(t,LT,r,([-1000000, R + max(D, Xi)]))],
        [D,R], [-1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_inflexion_r(VALUE,Xs,SV):-
        sum_max_inflexion_r(VALUE,Xs,SV,SV).

sum_max_inflexion_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*((max(0,SV-2)+1)/2)+(MINV+1)*(max(0,SV-2)/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*((max(0,SV-2)+1)/2)+(MAXV-1)*(max(0,SV-2)/2)).




sum_max_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1272: Illustrating the SUM_MAX_INFLEXION constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1273 and 4.1274 respectively depict the automaton associated with the constraint
SUM_MAX_INFLEXION and its simplified form.

= s





C ← default
D ← −∞
R← default





≤ r ≥ t

R + C

=

><

>≤
{D ← max(D, VARi)}

≥
{D ← max(D, VARi)}

<{
D ← −∞
R← R + max(D, VARi)

}

Figure 4.1273: Automaton for the SUM_MAX_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is 0 (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← −∞
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← max(D, VARi)}

≥
{D ← max(D, VARi)}

<{
D ← −∞
R← R + max(D, VARi)

}

Figure 4.1274: Simplified automaton for the SUM_MAX_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION
pattern where default is 0 (transition r → t has the same registers updates as transition
t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_MAX_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint SUM_MAX_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv®, maxv ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
10

VALUE ≤ 8 = 2 ∗ 4

Ê Ë Ì Í−3

−1

®

VALUE ≤ −1

−3

−1


10

VALUE ≥ −8 = (−3 + 1) ∗ 4

Ê Ë Ì Í0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the sum of all maximum values in each occurrence of the PEAK pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (14, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.1275 provides an example where the SUM_MAX_PEAK

(14, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_peak,['20141203']).

ctr_origin(sum_max_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(sum_max_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_max_peak,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_max_peak, let([sv=size('VARIABLES'),np=max(0,(sv-1)/2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup(maxv*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_peak, []).

ctr_functional_dependency(sum_max_peak, 1, [2]).

ctr_typical(sum_max_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_max_peak,sum_max_peak(14,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(sum_max_peak,[]).

ctr_eval(sum_max_peak, [checker(sum_max_peak_c1),
    checker(sum_max_peak_c),
    automaton(sum_max_peak_a1),
    automaton(sum_max_peak_a),
    automaton_with_signature(sum_max_peak_a1_s),
    automaton_with_signature(sum_max_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_peak_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_peak_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_peak_c([Xj|Xs], Default, r, C, D, R, Result).
sum_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
sum_max_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is max(D,Xi),
        sum_max_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        sum_max_peak_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
sum_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        sum_max_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_max_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_max_peak_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result).

sum_max_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_peak_c1(VARS, Default, s, Default, Value).

sum_max_peak_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_max_peak_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_max_peak_c1([Xj|Xs], Default, s, R, Result).
sum_max_peak_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        sum_max_peak_c1([Xj|Xs], Default, r, R, Result).
sum_max_peak_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_max_peak_c1([Xj|Xs], Default, t, A1000, Result).
sum_max_peak_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        sum_max_peak_c1([Xj|Xs], Default, r, R, Result).
sum_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_max_peak_c1([Xj|Xs], Default, t, R, Result).
sum_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_max_peak_c1([Xj|Xs], Default, t, R, Result).
sum_max_peak_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_max_peak_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(sum_max_peak, sum_max_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_peak, sum_max_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_peak, sum_max_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_peak, sum_max_peak_ao1, pair_signature(2,signature)).

sum_max_peak_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_peak_a(Flag,Value,VARIABLES,Default).

sum_max_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([Default, -1000000, R + C]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_peak_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,EQ,r,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,LT,r,([Default, -1000000, R + C]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_peak_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_peak_a1(Flag,Value,VARIABLES,Default).

sum_max_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([R + Xi])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_max_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_peak_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,GT,t,([R + Xi])),
        arc(r,LT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(t,GT,t,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_peak_r(VALUE,Xs,SV):-
        sum_max_peak_r(VALUE,Xs,SV,SV).

sum_max_peak_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*max(0,(SV-1)/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*max(0,(SV-1)/2)).

ctr_glue_matrix(sum_max_peak, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,max(df,max(db,xj))),cell(r,t,max(cb,max(df,max(db,xj)))),cell(t,s,cf+cb),cell(t,r,max(cf,max(df,max(db,xj)))),cell(t,t,cf+cb)]).

ctr_glue_matrix1(sum_max_peak, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,xj),cell(r,t,0),cell(t,s,0),cell(t,r,0),cell(t,t,0)]).


sum_max_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1275: Illustrating the SUM_MAX_PEAK constraint of the Example slot



2730 SUM_MAX_PEAK

Automaton Figures 4.1276 and 4.1277 respectively depict the automaton associated with the constraint
SUM_MAX_PEAK and its simplified form.

≥ s





C ← default
D ← −∞
R← default





≤ r ≥ t

R + C

≥

<

>{
C ← max(D, VARi)
D ← −∞

}

≤
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

=
{D ← max(D, VARi)}

<



C ← default
D ← −∞
R← R + C





Figure 4.1276: Automaton for the SUM_MAX_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is 0

≥ s{R← default}

≤ r ≥ t

R

≥

<

>
{R← R + VARi}

≤ >

=<

Figure 4.1277: Simplified automaton for the SUM_MAX_PEAK constraint obtained
by applying decoration Table 3.39 to the seed transducer of the PEAK pattern where
default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C max(

−→
D,
←−
D, VARi+1)

C
max(

←−
C ,
−→
D,
←−
D, VARi+1)

R

t
−→
C +

←−
C max(

−→
C ,
−→
D,
←−
D, VARi+1)

L −→
C +

←−
C

Table 4.289: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the SUM_MAX_PEAK constraint defined as the composition of the PEAK pattern , the

feature MAX , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 VARi+1
C

0
R

t 0 0
L

0

Table 4.290: Concrete glue matrix, derived from the parametrised glue matrix 3.11,
for the simplified automaton of the SUM_MAX_PEAK constraint defined as the compo-
sition of the PEAK pattern , the feature MAX , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_MAX_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint SUM_MAX_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv®, maxv ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
10

VALUE ≤ 10 = 2 ∗ 5

Ê Ë Ì Í Î−3

−1

®

VALUE ≤ −1

−3

−1


10

VALUE ≥ −10 = (−3 + 1) ∗ 5

Ê Ë Ì Í Î

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the sum of all maximum values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MAX computes the maximum of the
values from index i to index j + 1.

Example (16, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.1278 provides an example where the SUM_MAX_STRICTLY_DECREASING_SEQUENCE

(16, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_strictly_decreasing_sequence,['20141203']).

ctr_origin(sum_max_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_max_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_max_strictly_decreasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup(maxv*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_strictly_decreasing_sequence, []).

ctr_functional_dependency(sum_max_strictly_decreasing_sequence, 1, [2]).

ctr_typical(sum_max_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_max_strictly_decreasing_sequence,sum_max_strictly_decreasing_sequence(16,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(sum_max_strictly_decreasing_sequence,[]).

ctr_eval(sum_max_strictly_decreasing_sequence, [checker(sum_max_strictly_decreasing_sequence_c1),
    checker(sum_max_strictly_decreasing_sequence_c),
    automaton(sum_max_strictly_decreasing_sequence_a1),
    automaton(sum_max_strictly_decreasing_sequence_a),
    automaton_with_signature(sum_max_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(sum_max_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_strictly_decreasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(max(D,Xi),Xj),
        sum_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
sum_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xj)),
        sum_max_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
sum_max_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is R+C,
        sum_max_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).

sum_max_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Value).

sum_max_strictly_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        sum_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, R, Result).
sum_max_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        sum_max_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_max_strictly_decreasing_sequence, sum_max_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_strictly_decreasing_sequence, sum_max_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_strictly_decreasing_sequence, sum_max_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_strictly_decreasing_sequence, sum_max_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_max_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, R])),
        arc(r,LT,s,([Default, -1000000, R + C])),
        arc(r,EQ,s,([Default, -1000000, R + C]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([max(C, max(D, Xj)), -1000000, R])),
        arc(r,LT,s,([Default, -1000000, R + C])),
        arc(r,EQ,s,([Default, -1000000, R + C]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_max_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + Xi])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + Xi])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_max_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_max_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*(SV/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*(SV/2)).

ctr_glue_matrix(sum_max_strictly_decreasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(sum_max_strictly_decreasing_sequence, [cell(s,s,0),cell(s,r,cb),cell(r,s,0),cell(r,r,0)]).


sum_max_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1278: Illustrating the SUM_MAX_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot



2734 SUM_MAX_STRICTLY_DECREASING_SEQUENCE

Automaton Figures 4.1279 and 4.1280 respectively depict the automaton associated with the constraint
SUM_MAX_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← −∞
R← default





> r
R

+
C >{

C ← max(max(D, VARi), VARi+1)
D ← −∞

}

≤

>{
C ← max(C,max(D, VARi+1))
D ← −∞

}

≤



C ← default
D ← −∞
R← R + C





Figure 4.1279: Automaton for the SUM_MAX_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0

≤ s

{R← default}

> r

R

>
{R← R + VARi}

≤

>

≤

Figure 4.1280: Simplified automaton for the
SUM_MAX_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.39 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.291: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the SUM_MAX_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MAX , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s 0
←−
C

r 0 0
M

Table 4.292: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
SUM_MAX_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MAX ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_MAX_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint SUM_MAX_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv®, maxv ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
10

VALUE ≤ 10 = 2 ∗ 5

Ê Ë Ì Í Î−3

−1

®

VALUE ≤ −1

−3

−1


10

VALUE ≥ −10 = (−3 + 1) ∗ 5

Ê Ë Ì Í Î

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the sum of all maximum values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MAX computes the maximum of the values
from index i to index j + 1.

Example (14, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.1281 provides an example where the SUM_MAX_STRICTLY_INCREASING_SEQUENCE

(14, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_strictly_increasing_sequence,['20141203']).

ctr_origin(sum_max_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_max_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_max_strictly_increasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup(maxv*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_strictly_increasing_sequence, []).

ctr_functional_dependency(sum_max_strictly_increasing_sequence, 1, [2]).

ctr_typical(sum_max_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_max_strictly_increasing_sequence,sum_max_strictly_increasing_sequence(14,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(sum_max_strictly_increasing_sequence,[]).

ctr_eval(sum_max_strictly_increasing_sequence, [checker(sum_max_strictly_increasing_sequence_c1),
    checker(sum_max_strictly_increasing_sequence_c),
    automaton(sum_max_strictly_increasing_sequence_a1),
    automaton(sum_max_strictly_increasing_sequence_a),
    automaton_with_signature(sum_max_strictly_increasing_sequence_a1_s),
    automaton_with_signature(sum_max_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_strictly_increasing_sequence_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(max(D,Xi),Xj),
        sum_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).
sum_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is R+C,
        sum_max_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
sum_max_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xj)),
        sum_max_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, -1000000, R, Result).

sum_max_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_strictly_increasing_sequence_c1(VARS, Default, s, Default, Default, Value).

sum_max_strictly_increasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>=Xj, !,
        sum_max_strictly_increasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
sum_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(Xi,Xj),
        sum_max_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>=Xj, !,
        A1000 is R+C,
        sum_max_strictly_increasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).
sum_max_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,Xj),
        sum_max_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).

ctr_automaton_signature(sum_max_strictly_increasing_sequence, sum_max_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_strictly_increasing_sequence, sum_max_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_strictly_increasing_sequence, sum_max_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_strictly_increasing_sequence, sum_max_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

sum_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_max_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(r,GT,s,([Default, -1000000, R + C])),
        arc(r,EQ,s,([Default, -1000000, R + C])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([max(max(D, Xi), Xj), -1000000, R])),
        arc(r,GT,s,([Default, -1000000, R + C])),
        arc(r,EQ,s,([Default, -1000000, R + C])),
        arc(r,LT,r,([max(C, max(D, Xj)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_max_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([max(Xi, Xj), R])),
        arc(r,GT,s,([Default, R + C])),
        arc(r,EQ,s,([Default, R + C])),
        arc(r,LT,r,([max(C, Xj), R]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(s,LT,r,([max(Xi, Xj), R])),
        arc(r,GT,s,([Default, R + C])),
        arc(r,EQ,s,([Default, R + C])),
        arc(r,LT,r,([max(C, Xj), R]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        sum_max_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_max_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*(SV/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*(SV/2)).

ctr_glue_matrix(sum_max_strictly_increasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,max(cf,max(cb,max(df,db))))]).

ctr_glue_matrix1(sum_max_strictly_increasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,cf),cell(r,r,0)]).


sum_max_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1281: Illustrating the SUM_MAX_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.1282 and 4.1283 respectively depict the automaton associated with the constraint
SUM_MAX_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← −∞
R← default





< r
R

+
C

≥

<{
C ← max(max(D, VARi), VARi+1)
D ← −∞

}
≥




C ← default
D ← −∞
R← R + C





<{
C ← max(C,max(D, VARi+1))
D ← −∞

}

Figure 4.1282: Automaton for the SUM_MAX_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0

≥ s

{
C ← default
R← default

}

< r

R
+

C

≥

<
{C ← max(VARi, VARi+1)}

≥{
C ← default
R← R + C

}

<
{C ← max(C, VARi+1)}

Figure 4.1283: Simplified automaton for the
SUM_MAX_STRICTLY_INCREASING_SEQUENCE constraint obtained
by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r
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−→
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←−
C
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C +

←−
C

r
−→
C +

←−
C max(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.293: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the SUM_MAX_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MAX , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s 0 0

r
−→
C 0

M

Table 4.294: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
SUM_MAX_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MAX , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_MAX_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint SUM_MAX_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv®, maxv ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
10

VALUE ≤ 8 = 2 ∗ 4

Ê Ë Ì Í−3

−1

®

VALUE ≤ −1

−3

−1


10

VALUE ≥ −8 = (−3 + 1) ∗ 4

Ê Ë Ì Í0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the sum of all maximum values in each occurrence of the SUMMIT pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature MAX computes the maximum of the values from index i+1 to index
j.

Example (12, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.1284 provides an example where the SUM_MAX_SUMMIT

(12, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_summit,['20141203']).

ctr_origin(sum_max_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(sum_max_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_max_summit,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_max_summit, let([sv=size('VARIABLES'),np=max(0,(sv-1)/2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup(maxv*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_summit, []).

ctr_functional_dependency(sum_max_summit, 1, [2]).

ctr_typical(sum_max_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_max_summit,sum_max_summit(12,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(sum_max_summit,[]).

ctr_eval(sum_max_summit, [checker(sum_max_summit_c1),
    checker(sum_max_summit_c),
    automaton(sum_max_summit_a1),
    automaton(sum_max_summit_a),
    automaton_with_signature(sum_max_summit_a1_s),
    automaton_with_signature(sum_max_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_summit_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_max_summit_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_summit_c([Xj|Xs], Default, r, C, D, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        sum_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        sum_max_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        sum_max_summit_c([Xj|Xs], Default, t, A1000, -1000000, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_max_summit_c([Xj|Xs], Default, r, Default, -1000000, A1000, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is max(D,Xi),
        sum_max_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_max_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_summit_c([Xj|Xs], Default, s, C, -1000000, R, Result).

sum_max_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_summit_c1(VARS, Default, s, Default, Value).

sum_max_summit_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_max_summit_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, s, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, r, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, r, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_max_summit_c1([Xj|Xs], Default, t, A1000, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, u, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, t, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, t, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, r, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=:=Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, u, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, r, R, Result).
sum_max_summit_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        sum_max_summit_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_max_summit, sum_max_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_summit, sum_max_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_summit, sum_max_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_summit, sum_max_summit_ao1, pair_signature(2,signature)).

sum_max_summit_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_summit_a(Flag,Value,VARIABLES,Default).

sum_max_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,EQ,u,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,LT,r,([Default, -1000000, R + C])),
        arc(u,EQ,u,([C, max(D, Xi), R])),
        arc(u,LT,r,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_summit_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, max(D, Xi), R])),
        arc(r,GT,t,([max(D, Xi), -1000000, R])),
        arc(r,EQ,u,([C, max(D, Xi), R])),
        arc(t,EQ,t,([C, max(D, Xi), R])),
        arc(t,GT,t,([max(C, max(D, Xi)), -1000000, R])),
        arc(t,LT,r,([Default, -1000000, R + C])),
        arc(u,EQ,u,([C, max(D, Xi), R])),
        arc(u,LT,r,([C, max(D, Xi), R])),
        arc(u,GT,s,([C, -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_summit_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_summit_a1(Flag,Value,VARIABLES,Default).

sum_max_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,GT,t,([R + Xi])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,LT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,LT,r,([R])),
        arc(u,GT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_max_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_summit_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R])),
        arc(r,LT,r,([R])),
        arc(r,GT,t,([R + Xi])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,GT,t,([R])),
        arc(t,LT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,LT,r,([R])),
        arc(u,GT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_max_summit_r(VALUE,Xs,SV):-
        sum_max_summit_r(VALUE,Xs,SV,SV).

sum_max_summit_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*max(0,(SV-1)/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*max(0,(SV-1)/2)).

ctr_glue_matrix(sum_max_summit, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(s,u,cf+cb),cell(r,s,cf+cb),cell(r,r,max(df,max(db,xj))),cell(r,t,max(cb,max(df,max(db,xj)))),cell(r,u,cf+cb),cell(t,s,cf+cb),cell(t,r,max(cf,max(df,max(db,xj)))),cell(t,t,cf+cb),cell(t,u,max(cf,max(df,max(db,xj)))),cell(u,s,cf+cb),cell(u,r,cf+cb),cell(u,t,max(cb,max(df,max(db,xj)))),cell(u,u,cf+cb)]).

ctr_glue_matrix1(sum_max_summit, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,xj),cell(r,t,0),cell(r,u,0),cell(t,s,0),cell(t,r,0),cell(t,t,0),cell(t,u,0),cell(u,s,0),cell(u,r,0),cell(u,t,0),cell(u,u,0)]).


sum_max_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1284: Illustrating the SUM_MAX_SUMMIT constraint of the Example slot
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Automaton Figures 4.1285 and 4.1286 respectively depict the automaton associated with the constraint
SUM_MAX_SUMMIT and its simplified form.

≥ s





C ← default
D ← −∞
R← default



 < r

≥ t

= u

R + C

≥

<

<
{D ← max(D, VARi)}

>{
C ← max(D, VARi)
D ← −∞

}

=
{D ← max(D, VARi)}

=
{D ← max(D, VARi)}

>{
C ← max(C,max(D, VARi))
D ← −∞

}

<


 C ←

default

D
←
−∞

R←
R
+
C




=
{D ← max(D, VARi)}

<
{D
←
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x
(D
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R i
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>

{
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Figure 4.1285: Automaton for the SUM_MAX_SUMMIT constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the SUMMIT pattern where default

is 0 (transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s{R← default} < r

≥ t

= u
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>
{R← R + VARi}
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<

=

<

>

Figure 4.1286: Simplified automaton for the SUM_MAX_SUMMIT constraint obtained
by applying decoration Table 3.39 to the seed transducer of the SUMMIT pattern where
default is 0 (transition u→ r has the same register update as transition r → u)

s r t u

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C max(

−→
D,
←−
D, VARi+1)

C
max(

←−
C ,
−→
D,
←−
D, VARi+1)

R −→
C +

←−
C

t
−→
C +

←−
C max(

−→
C ,
−→
D,
←−
D, VARi+1)

L −→
C +

←−
C max(

−→
C ,
−→
D,
←−
D, VARi+1)

L

u
−→
C +

←−
C

−→
C +

←−
C max(

←−
C ,
−→
D,
←−
D, VARi+1)

R −→
C +

←−
C

Table 4.295: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the SUM_MAX_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature MAX , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.
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s r t u

s 0 0 0 0

r 0 VARi+1
C

0
R

0

t 0 0
L

0 0
L

u 0 0 0
R

0

Table 4.296: Concrete glue matrix, derived from the parametrised glue matrix 3.20, for
the simplified automaton of the SUM_MAX_SUMMIT constraint defined as the com-
position of the SUMMIT pattern , the feature MAX , and the aggregator sum ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_MAX_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint SUM_MAX_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0

VALUE ≥ minq∈[0,qub] min


0,
∑


∏( b(sv− 3 ∗ q)/4c,
minv+ 1

)
,

q ∗ (minv+ 2),

∏


min
(

1, max
(
maxv− minv− 1, 0

) )
,

max
(
−1, min

(
0, q ∗ (minv+ 2)

) )
,

min

 q,(
(sv− b(sv− 3 ∗ q)/4c) ∗ 4−
q ∗ 3

)
mod 3







rv = 2⇒ VALUE = 0 ∨ VALUE ≤ max(maxv, maxv ∗ np1)
rv ≥ 3⇒ VALUE = 0 ∨ VALUE ≤ max(maxv, max(maxv ∗ np1, maxv ∗ np2))
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)
np1 = bsv/4c
np2 = max(0, b(sv− 1)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
qub = min(1, max(maxv− minv− 1, 0)) ∗ np2

−4

−1



VALUE ≥ −7

0

2

¬

VALUE ≤ 6

Purpose

VALUE is the sum of all maximum values in each occurrence of the ZIGZAG pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MAX computes the maximum of the values from index i+ 1 to index j.

Example (16, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_max_zigzag,['20141203']).

ctr_origin(sum_max_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(sum_max_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_max_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_max_zigzag, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),np1=sv/4,np2=max(0,(sv-1)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),qub=min(1,max(maxv-minv-1,0))*np2],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'>=min_interval(q,0,qub,min(0,(sv-3*q)/4*(minv+1)+q*(minv+2)+min(1,max(maxv-minv-1,0))*max(-1,min(0,q*(minv+2)))*min(q,((sv-(sv-3*q)/4)*4-q*3)mod 3))),rv=2#=>'VALUE'=0#\/'VALUE'=<max(maxv,maxv*np1),rv>=3#=>'VALUE'=0#\/'VALUE'=<max(maxv,max(maxv*np1,maxv*np2)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_max_zigzag, []).

ctr_functional_dependency(sum_max_zigzag, 1, [2]).

ctr_typical(sum_max_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_max_zigzag,sum_max_zigzag(16,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(sum_max_zigzag,[]).

ctr_eval(sum_max_zigzag, [checker(sum_max_zigzag_c1),
    checker(sum_max_zigzag_c),
    automaton(sum_max_zigzag_a1),
    automaton(sum_max_zigzag_a),
    automaton_with_signature(sum_max_zigzag_a1_s),
    automaton_with_signature(sum_max_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_max_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_zigzag_c(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, d, C, -1000000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,max(D,Xi)),
        sum_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_max_zigzag_c([Xj|Xs], Default, a, Default, -1000000, A1000, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_zigzag_c([Xj|Xs], Default, f, A1000, -1000000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, s, C, -1000000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_zigzag_c([Xj|Xs], Default, a, C, -1000000, R, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_max_zigzag_c([Xj|Xs], Default, d, Default, -1000000, A1000, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_max_zigzag_c([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
sum_max_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,max(D,Xi)),
        sum_max_zigzag_c([Xj|Xs], Default, c, A1000, -1000000, R, Result).

sum_max_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_max_zigzag_c1(VARS, Default, s, Default, -1000000, Default, Value).

sum_max_zigzag_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_max_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_zigzag_c1([Xj|Xs], Default, b, C, A1000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, d, C, -1000000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, s, C, -1000000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_zigzag_c1([Xj|Xs], Default, c, A1000, -1000000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(C,Xi),
        sum_max_zigzag_c1([Xj|Xs], Default, f, A1000, -1000000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_max_zigzag_c1([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_max_zigzag_c1([Xj|Xs], Default, a, Default, -1000000, A1000, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(D,Xi),
        sum_max_zigzag_c1([Xj|Xs], Default, e, C, A1000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is max(D,Xi),
        sum_max_zigzag_c1([Xj|Xs], Default, f, A1000, -1000000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, s, C, -1000000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        sum_max_zigzag_c1([Xj|Xs], Default, a, C, -1000000, R, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_max_zigzag_c1([Xj|Xs], Default, d, Default, -1000000, A1000, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_max_zigzag_c1([Xj|Xs], Default, s, Default, -1000000, A1000, Result).
sum_max_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is max(C,Xi),
        sum_max_zigzag_c1([Xj|Xs], Default, c, A1000, -1000000, R, Result).

ctr_automaton_signature(sum_max_zigzag, sum_max_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_zigzag, sum_max_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_zigzag, sum_max_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_max_zigzag, sum_max_zigzag_ao1, pair_signature(2,signature)).

sum_max_zigzag_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_zigzag_a(Flag,Value,VARIABLES,Default).

sum_max_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, R + C])),
        arc(c,LT,a,([Default, -1000000, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, R + C])),
        arc(f,EQ,s,([Default, -1000000, R + C])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

sum_max_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, max(D, Xi)), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, R + C])),
        arc(c,LT,a,([Default, -1000000, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, R + C])),
        arc(f,EQ,s,([Default, -1000000, R + C])),
        arc(f,LT,c,([max(C, max(D, Xi)), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_max_zigzag_a1(Flag,Value,VARIABLES,Default).

sum_max_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_max_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_max_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, Xi), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, R + C])),
        arc(c,LT,a,([Default, -1000000, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, R + C])),
        arc(f,EQ,s,([Default, -1000000, R + C])),
        arc(f,LT,c,([max(C, Xi), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_max_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_max_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

sum_max_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_max_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_max_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, max(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, -1000000, R])),
        arc(b,EQ,s,([C, -1000000, R])),
        arc(b,LT,c,([max(D, Xi), -1000000, R])),
        arc(c,GT,f,([max(C, Xi), -1000000, R])),
        arc(c,EQ,s,([Default, -1000000, R + C])),
        arc(c,LT,a,([Default, -1000000, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, max(D, Xi), R])),
        arc(e,GT,f,([max(D, Xi), -1000000, R])),
        arc(e,EQ,s,([C, -1000000, R])),
        arc(e,LT,a,([C, -1000000, R])),
        arc(f,GT,d,([Default, -1000000, R + C])),
        arc(f,EQ,s,([Default, -1000000, R + C])),
        arc(f,LT,c,([max(C, Xi), -1000000, R]))],
        [C,D,R], [Default,-1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_max_zigzag_r(VALUE,Xs,SV):-
        sum_max_zigzag_r(VALUE,Xs,SV,SV).

sum_max_zigzag_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        Lb0 is 0,
        Ub0 is min(1,max(MAXV-MINV-1,0))*max(0,(SV-1)//3),
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,(SV-3*X0)//4*(MINV+1)+X0*(MINV+2)+min(1,max(MAXV-MINV-1,0))*max(-1,min(0,X0*(MINV+2)))*min(X0,((SV-(SV-3*X0)//4)*4-X0*3)mod 3))
        ),
        min_member(Q0,List0),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=Q0,
        RV#=2#=>VALUE#=0#\/VALUE#=<max(MAXV,MAXV*(SV/4)),
        RV#>=3#=>VALUE#=0#\/VALUE#=<max(MAXV,max(MAXV*(SV/4),MAXV*max(0,(SV-1)/3))).

ctr_glue_matrix(sum_max_zigzag, [cell(s,s,cf+cb),cell(s,a,cf+cb),cell(s,b,cf+cb),cell(s,c,cf+cb),cell(s,d,cf+cb),cell(s,e,cf+cb),cell(s,f,cf+cb),cell(a,s,cf+cb),cell(a,a,cf+cb),cell(a,b,cf+cb),cell(a,c,max(cb,max(df,max(db,xj)))),cell(a,d,cf+cb),cell(a,e,max(df,max(db,xj))),cell(a,f,cf+cb),cell(b,s,cf+cb),cell(b,a,cf+cb),cell(b,b,max(df,max(db,xj))),cell(b,c,cf+cb),cell(b,d,max(df,max(db,xj))),cell(b,e,cf+cb),cell(b,f,max(cb,max(df,max(db,xj)))),cell(c,s,cf+cb),cell(c,a,max(cf,max(df,max(db,xj)))),cell(c,b,cf+cb),cell(c,c,max(cf,max(cb,max(df,max(db,xj))))),cell(c,d,cf+cb),cell(c,e,max(cf,max(df,max(db,xj)))),cell(c,f,cf+cb),cell(d,s,cf+cb),cell(d,a,cf+cb),cell(d,b,max(df,max(db,xj))),cell(d,c,cf+cb),cell(d,d,cf+cb),cell(d,e,cf+cb),cell(d,f,max(cb,max(df,max(db,xj)))),cell(e,s,cf+cb),cell(e,a,max(df,max(db,xj))),cell(e,b,cf+cb),cell(e,c,max(cb,max(df,max(db,xj)))),cell(e,d,cf+cb),cell(e,e,max(df,max(db,xj))),cell(e,f,cf+cb),cell(f,s,cf+cb),cell(f,a,cf+cb),cell(f,b,max(cf,max(df,max(db,xj)))),cell(f,c,cf+cb),cell(f,d,max(cf,max(df,max(db,xj)))),cell(f,e,cf+cb),cell(f,f,max(cf,max(cb,max(df,max(db,xj)))))]).

ctr_glue_matrix1(sum_max_zigzag, [cell(s,s,cf+cb),cell(s,a,cf+cb),cell(s,b,cf+cb),cell(s,c,cf+cb),cell(s,d,cf+cb),cell(s,e,cf+cb),cell(s,f,cf+cb),cell(a,s,cf+cb),cell(a,a,cf+cb),cell(a,b,cf+cb),cell(a,c,max(cb,max(df,max(db,xj)))),cell(a,d,cf+cb),cell(a,e,max(df,max(db,xj))),cell(a,f,cf+cb),cell(b,s,cf+cb),cell(b,a,cf+cb),cell(b,b,max(df,max(db,xj))),cell(b,c,cf+cb),cell(b,d,max(df,max(db,xj))),cell(b,e,cf+cb),cell(b,f,max(cb,max(df,max(db,xj)))),cell(c,s,cf+cb),cell(c,a,max(cf,max(df,max(db,xj)))),cell(c,b,cf+cb),cell(c,c,max(cf,max(cb,max(df,db)))),cell(c,d,cf+cb),cell(c,e,max(cf,max(df,max(db,xj)))),cell(c,f,cf+cb),cell(d,s,cf+cb),cell(d,a,cf+cb),cell(d,b,max(df,max(db,xj))),cell(d,c,cf+cb),cell(d,d,cf+cb),cell(d,e,cf+cb),cell(d,f,max(cb,max(df,max(db,xj)))),cell(e,s,cf+cb),cell(e,a,max(df,max(db,xj))),cell(e,b,cf+cb),cell(e,c,max(cb,max(df,max(db,xj)))),cell(e,d,cf+cb),cell(e,e,max(df,max(db,xj))),cell(e,f,cf+cb),cell(f,s,cf+cb),cell(f,a,cf+cb),cell(f,b,max(cf,max(df,max(db,xj)))),cell(f,c,cf+cb),cell(f,d,max(cf,max(df,max(db,xj)))),cell(f,e,cf+cb),cell(f,f,max(cf,max(cb,max(df,db))))]).


sum_max_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1287 provides an example where the SUM_MAX_ZIGZAG

(16, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.
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Figure 4.1287: Illustrating the SUM_MAX_ZIGZAG constraint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1288 and 4.1289 respectively depict the automaton associated with the constraint
SUM_MAX_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← default
D ← −∞
R← R + C





<{
C ← max(C,max(D, VARi))
D ← −∞

}

Figure 4.1288: Automaton for the SUM_MAX_ZIGZAG constraint obtained by applying
decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is 0;
(1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions from
b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f to s
the register R is updated wrt C and the register C is reset to its initial value
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>



C ← default
D ← −∞
R← R + C





<{
C ← max(C, VARi)
D ← −∞

}

Figure 4.1289: Simplified automaton for the SUM_MAX_ZIGZAG constraint obtained
by applying decoration Table 3.24 to the seed transducer of the ZIGZAG pattern where
default is 0; missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on tran-
sitions from b, c, e, f to s the register D is reset to its initial value; (3) on transitions
from c, f to s the register R is updated wrt C and the register C is reset to its initial
value.
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Table 4.297: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the SUM_MAX_ZIGZAG constraint defined as the composition of the ZIGZAG pattern ,

the feature MAX , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Table 4.298: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the SUM_MAX_ZIGZAG constraint defined as the compo-
sition of the ZIGZAG pattern , the feature MAX , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_MIN_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint SUM_MIN_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 2¬, (maxv− 2) ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 3)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 1

4


9

VALUE ≤ 4 = (4 − 2) ∗ 2

Ê Ë−4

−1

¬

−1 − 2

VALUE ≤ −3

Purpose

VALUE is the sum of all minimum values in each occurrence of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i+ 2 to index j.

Example (7, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.1290 provides an example where the SUM_MIN_BUMP_ON_DECREASING_SEQUENCE

(7, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_bump_on_decreasing_sequence,['20141203']).

ctr_origin(sum_min_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_min_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_min_bump_on_decreasing_sequence, let([sv=size('VARIABLES'),np=max(0,(sv-3)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(minv,minv*np),'VALUE'=0#\/'VALUE'=<max(markup(maxv-2,1),markup((maxv-2)*np,2)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_bump_on_decreasing_sequence, []).

ctr_functional_dependency(sum_min_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(sum_min_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(sum_min_bump_on_decreasing_sequence,sum_min_bump_on_decreasing_sequence(7,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(sum_min_bump_on_decreasing_sequence,[]).

ctr_eval(sum_min_bump_on_decreasing_sequence, [checker(sum_min_bump_on_decreasing_sequence_c1),
    checker(sum_min_bump_on_decreasing_sequence_c),
    automaton(sum_min_bump_on_decreasing_sequence_a1),
    automaton(sum_min_bump_on_decreasing_sequence_a),
    automaton_with_signature(sum_min_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(sum_min_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
sum_min_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(D,Xi),
        sum_min_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).

sum_min_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_bump_on_decreasing_sequence_c1(VARS, Default, s, 1000000, Default, Value).

sum_min_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 1000000, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 1000000, R, Result).
sum_min_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(D,Xi),
        sum_min_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, 1000000, A1000, Result).

ctr_automaton_signature(sum_min_bump_on_decreasing_sequence, sum_min_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_bump_on_decreasing_sequence, sum_min_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_bump_on_decreasing_sequence, sum_min_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_bump_on_decreasing_sequence, sum_min_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_min_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,GT,v,([C, min(D, Xi), R])),
        arc(v,LT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,GT,t,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,GT,v,([C, min(D, Xi), R])),
        arc(v,LT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,GT,t,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_min_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([min(D, Xi), R])),
        arc(u,LT,s,([1000000, R])),
        arc(u,EQ,s,([1000000, R])),
        arc(u,GT,v,([min(D, Xi), R])),
        arc(v,LT,s,([1000000, R])),
        arc(v,EQ,s,([1000000, R])),
        arc(v,GT,t,([1000000, R + min(D, Xi)]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([min(D, Xi), R])),
        arc(u,LT,s,([1000000, R])),
        arc(u,EQ,s,([1000000, R])),
        arc(u,GT,v,([min(D, Xi), R])),
        arc(v,LT,s,([1000000, R])),
        arc(v,EQ,s,([1000000, R])),
        arc(v,GT,t,([1000000, R + min(D, Xi)]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_min_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*max(0,(SV-3)/3)),
        VALUE#=0#\/VALUE#=<max(MAXV-2,(MAXV-2)*max(0,(SV-3)/3)).




sum_min_bump_on_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1290: Illustrating the SUM_MIN_BUMP_ON_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.1291 and 4.1292 respectively depict the automaton associated with the constraint
SUM_MIN_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.1291: Automaton for the SUM_MIN_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.1292: Simplified automaton for the
SUM_MIN_BUMP_ON_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.26 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is 0
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SUM_MIN_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J

DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint SUM_MIN_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_decreasing,['20141203']).

ctr_origin(sum_min_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(sum_min_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_min_decreasing, let([sv=size('VARIABLES'),np=sv/q,maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),lb1=min(sv/2+1,sv/min(min(sv,rv),abs(minv)+1)+min(1,sv mod min(min(sv,rv),abs(minv)+1))),ub1=sv/2+1,lb2=min(sv/2+1,sv/min(min(sv,rv),abs(maxv)+1)+min(1,sv mod min(min(sv,rv),abs(maxv)+1))),ub2=sv/2+1],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=min_interval(q,lb1,ub1,markup(min(0,q*((np-1)*minv+(np-1)*(np-2)/2)+max(0,min(1,np-1))*(sv mod(np*q))*(minv+np-1)+max(0,min(1,2-np))*minv*(q-1)),1)),'VALUE'=<max_interval(q,lb2,ub2,max(0,q*((np-1)*(maxv-1)-(np-1)*(np-2)/2)+max(0,min(1,np-1))*(sv mod(np*q))*(maxv-1-np+1)+max(0,min(1,2-np))*(maxv-1)*(q-1))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_decreasing, []).

ctr_functional_dependency(sum_min_decreasing, 1, [2]).

ctr_typical(sum_min_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_min_decreasing,sum_min_decreasing(14,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_min_decreasing,[]).

ctr_eval(sum_min_decreasing, [checker(sum_min_decreasing_c1),
    checker(sum_min_decreasing_c),
    automaton(sum_min_decreasing_a1),
    automaton(sum_min_decreasing_a),
    automaton_with_signature(sum_min_decreasing_a1_s),
    automaton_with_signature(sum_min_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_decreasing_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(min(D,Xi),Xj),
        sum_min_decreasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).
sum_min_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

sum_min_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_decreasing_c1(VARS, Default, s, Default, Value).

sum_min_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_min_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(Xi,Xj),
        sum_min_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
sum_min_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_min_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_min_decreasing, sum_min_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_decreasing, sum_min_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_decreasing, sum_min_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_decreasing, sum_min_decreasing_ao1, pair_signature(2,signature)).

sum_min_decreasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_decreasing_a(Flag,Value,VARIABLES,Default).

sum_min_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 1000000, R + min(min(D, Xi), Xj)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 1000000, R + min(min(D, Xi), Xj)])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_decreasing_a1(Flag,Value,VARIABLES,Default).

sum_min_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + min(Xi, Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_min_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + min(Xi, Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_decreasing_r(VALUE,Xs,SV):-
        sum_min_decreasing_r(VALUE,Xs,SV,SV).

sum_min_decreasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        Lb0 is min(SV//2+1,SV//min(min(SV,RV),abs(MINV)+1)+min(1,SV mod min(min(SV,RV),abs(MINV)+1))),
        Ub0 is SV//2+1,
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,X0*((SV//X0-1)*MINV+(SV//X0-1)*(SV//X0-2)//2)+max(0,min(1,SV//X0-1))*(SV mod(SV//X0*X0))*(MINV+SV//X0-1)+max(0,min(1,2-SV//X0))*MINV*(X0-1))
        ),
        min_member(Q0,List0),
        Lb1 is min(SV//2+1,SV//min(min(SV,RV),abs(MAXV)+1)+min(1,SV mod min(min(SV,RV),abs(MAXV)+1))),
        Ub1 is SV//2+1,
        (for(X1,Lb1,Ub1),
         foreach(R1,List1),
         param(SV,RV,MINV,MAXV) do
             R1 is max(0,X1*((SV//X1-1)*(MAXV-1)-(SV//X1-1)*(SV//X1-2)//2)+max(0,min(1,SV//X1-1))*(SV mod(SV//X1*X1))*(MAXV-1-SV//X1+1)+max(0,min(1,2-SV//X1))*(MAXV-1)*(X1-1))
        ),
        max_member(Q1,List1),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=Q0,
        VALUE#=<Q1.

ctr_glue_matrix(sum_min_decreasing, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(sum_min_decreasing, [cell(s,s,0)]).


sum_min_decreasing.pl
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Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0

VALUE ≥ minq∈[lb1,ub1] min


0,
∑



q ∗

∑ (np− 1) ∗ minv,

b
∏( np− 1,

np− 2

)
/2c

 ,

∏ max
(

0, min
(

1, np− 1
) )

,
sv mod np ∗ q,
minv+ np− 1

 ,

∏ max
(

0, min
(

1, 2− np
) )

,
minv,
q− 1






¬

VALUE ≤ maxq∈[lb2,ub2] max


0,
∑



q ∗


∏( np− 1,

maxv− 1

)
−

b
∏( np− 1,

np− 2

)
/2c

 ,

∏ max
(

0, min
(

1, np− 1
) )

,
sv mod np ∗ q,
maxv− 1− np+ 1

 ,

∏ max
(

0, min
(

1, 2− np
) )

,
maxv− 1,
q− 1






required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/qc
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

lb1 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |minv|+ 1)c,
min(1, sv mod min(min(sv, rv), |minv|+ 1))

) 
ub1 = bsv/2c+ 1

lb2 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |maxv|+ 1)c,
min(1, sv mod min(min(sv, rv), |maxv|+ 1))

) 
ub2 = bsv/2c+ 1

−9

−5

¬

VALUE ≥ −65

−6

−3

¬

VALUE ≥ −41

Purpose

VALUE is the sum of all minimum values in each occurrence of the DECREASING pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (14, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1293 provides an example where the SUM_MIN_DECREASING

(14, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.
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Figure 4.1293: Illustrating the SUM_MIN_DECREASING constraint of the Example
slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1294 and 4.1295 respectively depict the automaton associated with the constraint
SUM_MIN_DECREASING and its simplified form.

R s





C ← default
D ← +∞
R← default





R + C

>{
D ← +∞
R← R + min(min(D, VARi), VARi+1)

}
≤

Figure 4.1294: Automaton for the SUM_MIN_DECREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the DECREASING pattern where
default is 0

R s

{R← default}

R

>
{R← R + min(VARi, VARi+1)} ≤

Figure 4.1295: Simplified automaton for the SUM_MIN_DECREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the DECREASING
pattern where default is 0

s

s
−→
C +

←−
C

Table 4.299: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.4, for the SUM_MIN_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature MIN , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.300: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the simplified automaton of the SUM_MIN_DECREASING constraint defined as the
composition of the DECREASING pattern , the feature MIN , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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SUM_MIN_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint SUM_MIN_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 1®, (maxv− 1) ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
9

VALUE ≤ 4 = (2 − 1) ∗ 4

Ê Ë Ì Í−3

−1

®

−1 − 1

VALUE ≤ −2

−3

−1


9

VALUE ≥ −12 = −3 ∗ 4

Ê Ë Ì Í

1

3

¬

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the DECREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (7, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.1296 provides an example where the SUM_MIN_DECREASING_SEQUENCE

(7, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_decreasing_sequence,['20141203']).

ctr_origin(sum_min_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_min_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_min_decreasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv-1,3),markup((maxv-1)*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_decreasing_sequence, []).

ctr_functional_dependency(sum_min_decreasing_sequence, 1, [2]).

ctr_typical(sum_min_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_min_decreasing_sequence,sum_min_decreasing_sequence(7,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_min_decreasing_sequence,[]).

ctr_eval(sum_min_decreasing_sequence, [checker(sum_min_decreasing_sequence_c1),
    checker(sum_min_decreasing_sequence_c),
    automaton(sum_min_decreasing_sequence_a1),
    automaton(sum_min_decreasing_sequence_a),
    automaton_with_signature(sum_min_decreasing_sequence_a1_s),
    automaton_with_signature(sum_min_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        sum_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
sum_min_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        sum_min_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
sum_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        sum_min_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_min_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_min_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).

sum_min_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_decreasing_sequence_c1(VARS, Default, s, Default, Default, Value).

sum_min_decreasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(Xi,Xj),
        sum_min_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=<Xj, !,
        sum_min_decreasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
sum_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,Xj),
        sum_min_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi=:=Xj, !,
        sum_min_decreasing_sequence_c1([Xj|Xs], Default, t, C, R, Result).
sum_min_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, C, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_min_decreasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).

ctr_automaton_signature(sum_min_decreasing_sequence, sum_min_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_decreasing_sequence, sum_min_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_decreasing_sequence, sum_min_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_decreasing_sequence, sum_min_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_min_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_min_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,s,([Default, 1000000, R + C]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([min(C, min(D, Xj)), 1000000, R])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,s,([Default, 1000000, R + C]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_min_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(Xi, Xj), R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(t,GT,t,([min(C, Xj), R])),
        arc(t,EQ,t,([C, R])),
        arc(t,LT,s,([Default, R + C]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([min(Xi, Xj), R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(t,GT,t,([min(C, Xj), R])),
        arc(t,EQ,t,([C, R])),
        arc(t,LT,s,([Default, R + C]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_min_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_min_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*(SV/2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*(SV/2)).

ctr_glue_matrix(sum_min_decreasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(sum_min_decreasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,cf),cell(t,t,0)]).


sum_min_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1296: Illustrating the SUM_MIN_DECREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.1297 and 4.1298 respectively depict the automaton associated with the constraint
SUM_MIN_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





≥ t
R

+
C >{

C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}=
{D ← min(D, VARi+1)}

<



C ← default
D ← +∞
R← R + C





Figure 4.1297: Automaton for the SUM_MIN_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is 0

≤ s

{
C ← default
R← default

}

≥ t

R
+

C >
{C ← min(VARi, VARi+1)}

≤

>
{C ← min(C, VARi+1)}=

<{
C ← default
R← R + C

}

Figure 4.1298: Simplified automaton for the SUM_MIN_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.25 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



SUM_MIN_DECREASING_SEQUENCE 2767

s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.301: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the SUM_MIN_DECREASING_SEQUENCE constraint defined as the composition of the
DECREASING_SEQUENCE pattern , the feature MIN , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s 0 0

t
−→
C 0

M

Table 4.302: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the simplified automaton of the SUM_MIN_DECREASING_SEQUENCE constraint de-
fined as the composition of the DECREASING_SEQUENCE pattern , the feature MIN ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_MIN_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint SUM_MIN_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 2¬, (maxv− 2) ∗ np)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 3)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

1

4


9

VALUE ≤ 4 = (4 − 2) ∗ 2

Ê Ë−4

−1

¬

−1 − 2

VALUE ≤ −3

Purpose

VALUE is the sum of all minimum values in each occurrence of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i+ 2 to index j.

Example (3, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.1299 provides an example where the SUM_MIN_DIP_ON_INCREASING_SEQUENCE

(3, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_dip_on_increasing_sequence,['20141203']).

ctr_origin(sum_min_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_min_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_min_dip_on_increasing_sequence, let([sv=size('VARIABLES'),np=max(0,(sv-3)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<5#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(minv,minv*np),'VALUE'=0#\/'VALUE'=<max(markup(maxv-2,1),markup((maxv-2)*np,2)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_dip_on_increasing_sequence, []).

ctr_functional_dependency(sum_min_dip_on_increasing_sequence, 1, [2]).

ctr_typical(sum_min_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(sum_min_dip_on_increasing_sequence,sum_min_dip_on_increasing_sequence(3,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(sum_min_dip_on_increasing_sequence,[]).

ctr_eval(sum_min_dip_on_increasing_sequence, [checker(sum_min_dip_on_increasing_sequence_c1),
    checker(sum_min_dip_on_increasing_sequence_c),
    automaton(sum_min_dip_on_increasing_sequence_a1),
    automaton(sum_min_dip_on_increasing_sequence_a),
    automaton_with_signature(sum_min_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(sum_min_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_dip_on_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 1000000, R, Result).
sum_min_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(D,Xi),
        sum_min_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).

sum_min_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_dip_on_increasing_sequence_c1(VARS, Default, s, 1000000, Default, Value).

sum_min_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, Xi, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, Xi, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(D,Xi),
        sum_min_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, A1000, Result).

ctr_automaton_signature(sum_min_dip_on_increasing_sequence, sum_min_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_dip_on_increasing_sequence, sum_min_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_dip_on_increasing_sequence, sum_min_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_dip_on_increasing_sequence, sum_min_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

sum_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_min_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, min(D, Xi), R])),
        arc(u,GT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,LT,v,([C, min(D, Xi), R])),
        arc(v,GT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,LT,t,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, min(D, Xi), R])),
        arc(u,GT,s,([C, 1000000, R])),
        arc(u,EQ,s,([C, 1000000, R])),
        arc(u,LT,v,([C, min(D, Xi), R])),
        arc(v,GT,s,([C, 1000000, R])),
        arc(v,EQ,s,([C, 1000000, R])),
        arc(v,LT,t,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_min_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([Xi, R])),
        arc(u,GT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,LT,v,([Xi, R])),
        arc(v,GT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,LT,t,([D, R + min(D, Xi)]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([Xi, R])),
        arc(u,GT,s,([D, R])),
        arc(u,EQ,s,([D, R])),
        arc(u,LT,v,([Xi, R])),
        arc(v,GT,s,([D, R])),
        arc(v,EQ,s,([D, R])),
        arc(v,LT,t,([D, R + min(D, Xi)]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        sum_min_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_min_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*max(0,(SV-3)/3)),
        VALUE#=0#\/VALUE#=<max(MAXV-2,(MAXV-2)*max(0,(SV-3)/3)).




sum_min_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1299: Illustrating the SUM_MIN_DIP_ON_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.1300 and 4.1301 respectively depict the automaton associated with the constraint
SUM_MIN_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.1300: Automaton for the SUM_MIN_DIP_ON_INCREASING_SEQUENCE con-
straint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.1301: Simplified automaton for the
SUM_MIN_DIP_ON_INCREASING_SEQUENCE constraint obtained by applying
decoration Table 3.28 to the seed transducer of the DIP_ON_INCREASING_SEQUENCE
pattern where default is 0
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SUM_MIN_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint SUM_MIN_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 1®, (maxv− 1) ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 2

4

¯
8

VALUE ≤ 9 = (4 − 1) ∗ 3

Ê Ë Ì−3

−1

®

−1 − 1

VALUE ≤ −2

−3

−1


8

VALUE ≥ −9 = −3 ∗ 3

Ê Ë Ì

1

3

¬

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the GORGE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (12, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.1302 provides an example where the SUM_MIN_GORGE

(12, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_gorge,['20141203']).

ctr_origin(sum_min_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(sum_min_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_min_gorge,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_min_gorge, let([sv=size('VARIABLES'),np=max(0,(sv-1)/2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv-1,3),markup((maxv-1)*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_gorge, []).

ctr_functional_dependency(sum_min_gorge, 1, [2]).

ctr_typical(sum_min_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_min_gorge,sum_min_gorge(12,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(sum_min_gorge,[]).

ctr_eval(sum_min_gorge, [checker(sum_min_gorge_c1),
    checker(sum_min_gorge_c),
    automaton(sum_min_gorge_a1),
    automaton(sum_min_gorge_a),
    automaton_with_signature(sum_min_gorge_a1_s),
    automaton_with_signature(sum_min_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_gorge_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_min_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        sum_min_gorge_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_min_gorge_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_min_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_min_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_gorge_c([Xj|Xs], Default, s, C, 1000000, R, Result).

sum_min_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_gorge_c1(VARS, Default, s, Default, Value).

sum_min_gorge_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_min_gorge_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, s, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, r, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, r, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_min_gorge_c1([Xj|Xs], Default, t, A1000, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, u, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, t, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, t, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, r, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi=:=Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, u, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi>Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, r, R, Result).
sum_min_gorge_c1([Xi,Xj|Xs], Default, u, R, Result) :-
        Xi<Xj, !,
        sum_min_gorge_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_min_gorge, sum_min_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_gorge, sum_min_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_gorge, sum_min_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_gorge, sum_min_gorge_ao1, pair_signature(2,signature)).

sum_min_gorge_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_gorge_a(Flag,Value,VARIABLES,Default).

sum_min_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(r,EQ,u,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, R + C])),
        arc(u,EQ,u,([C, min(D, Xi), R])),
        arc(u,GT,r,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_gorge_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(r,EQ,u,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, R + C])),
        arc(u,EQ,u,([C, min(D, Xi), R])),
        arc(u,GT,r,([C, min(D, Xi), R])),
        arc(u,LT,s,([C, 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_gorge_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_gorge_a1(Flag,Value,VARIABLES,Default).

sum_min_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,t,([R + Xi])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,GT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,GT,r,([R])),
        arc(u,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_min_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,GT,r,([R])),
        arc(r,GT,r,([R])),
        arc(r,LT,t,([R + Xi])),
        arc(r,EQ,u,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R])),
        arc(t,GT,r,([R])),
        arc(u,EQ,u,([R])),
        arc(u,GT,r,([R])),
        arc(u,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_gorge_r(VALUE,Xs,SV):-
        sum_min_gorge_r(VALUE,Xs,SV,SV).

sum_min_gorge_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*max(0,(SV-1)/2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*max(0,(SV-1)/2)).

ctr_glue_matrix(sum_min_gorge, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(s,u,cf+cb),cell(r,s,cf+cb),cell(r,r,min(df,min(db,xj))),cell(r,t,min(cb,min(df,min(db,xj)))),cell(r,u,cf+cb),cell(t,s,cf+cb),cell(t,r,min(cf,min(df,min(db,xj)))),cell(t,t,cf+cb),cell(t,u,min(cf,min(df,min(db,xj)))),cell(u,s,cf+cb),cell(u,r,cf+cb),cell(u,t,min(cb,min(df,min(db,xj)))),cell(u,u,cf+cb)]).

ctr_glue_matrix1(sum_min_gorge, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,xj),cell(r,t,0),cell(r,u,0),cell(t,s,0),cell(t,r,0),cell(t,t,0),cell(t,u,0),cell(u,s,0),cell(u,r,0),cell(u,t,0),cell(u,u,0)]).


sum_min_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1302: Illustrating the SUM_MIN_GORGE constraint of the Example slot
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Automaton Figures 4.1303 and 4.1304 respectively depict the automaton associated with the constraint
SUM_MIN_GORGE and its simplified form.

≤ s





C ← default
D ← +∞
R← default
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Figure 4.1303: Automaton for the SUM_MIN_GORGE constraint obtained by applying
decoration Table 3.37 to the seed transducer of the GORGE pattern where default is 0
(transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s{R← default} > r

≤ t

= u

R

≤

>

>

<
{R← R + VARi}

=

=

<

>

=

>

<

Figure 4.1304: Simplified automaton for the SUM_MIN_GORGE constraint obtained
by applying decoration Table 3.39 to the seed transducer of the GORGE pattern where
default is 0

s r t u

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C min(

−→
D,
←−
D, VARi+1)

C
min(

←−
C ,
−→
D,
←−
D, VARi+1)

R −→
C +

←−
C

t
−→
C +

←−
C min(

−→
C ,
−→
D,
←−
D, VARi+1)

L −→
C +

←−
C min(

−→
C ,
−→
D,
←−
D, VARi+1)

L

u
−→
C +

←−
C

−→
C +

←−
C min(

←−
C ,
−→
D,
←−
D, VARi+1)

R −→
C +

←−
C

Table 4.303: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the SUM_MIN_GORGE constraint defined as the composition of the GORGE pattern ,

the feature MIN , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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s r t u

s 0 0 0 0

r 0 VARi+1
C

0
R

0

t 0 0
L

0 0
L

u 0 0 0
R

0

Table 4.304: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the simplified automaton of the SUM_MIN_GORGE constraint defined as the composi-
tion of the GORGE pattern , the feature MIN , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_MIN_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J

DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint SUM_MIN_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_increasing,['20141203']).

ctr_origin(sum_min_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(sum_min_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_min_increasing, let([sv=size('VARIABLES'),np=sv/q,maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),lb1=min(sv/2+1,sv/min(min(sv,rv),abs(minv)+1)+min(1,sv mod min(min(sv,rv),abs(minv)+1))),ub1=sv/2+1,lb2=min(sv/2+1,sv/min(min(sv,rv),abs(maxv)+1)+min(1,sv mod min(min(sv,rv),abs(maxv)+1))),ub2=sv/2+1],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=min_interval(q,lb1,ub1,markup(min(0,q*((np-1)*minv+(np-1)*(np-2)/2)+max(0,min(1,np-1))*(sv mod(np*q))*(minv+np-1)+max(0,min(1,2-np))*minv*(q-1)),1)),'VALUE'=<max_interval(q,lb2,ub2,max(0,q*((np-1)*(maxv-1)-(np-1)*(np-2)/2)+max(0,min(1,np-1))*(sv mod(np*q))*(maxv-1-np+1)+max(0,min(1,2-np))*(maxv-1)*(q-1))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_increasing, []).

ctr_functional_dependency(sum_min_increasing, 1, [2]).

ctr_typical(sum_min_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_min_increasing,sum_min_increasing(12,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_min_increasing,[]).

ctr_eval(sum_min_increasing, [checker(sum_min_increasing_c1),
    checker(sum_min_increasing_c),
    automaton(sum_min_increasing_a1),
    automaton(sum_min_increasing_a),
    automaton_with_signature(sum_min_increasing_a1_s),
    automaton_with_signature(sum_min_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_increasing_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(min(D,Xi),Xj),
        sum_min_increasing_c([Xj|Xs], Default, s, C, 1000000, A1000, Result).

sum_min_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_increasing_c1(VARS, Default, s, Default, Value).

sum_min_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_min_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_min_increasing_c1([Xj|Xs], Default, s, R, Result).
sum_min_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_min_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_min_increasing, sum_min_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_increasing, sum_min_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_increasing, sum_min_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_increasing, sum_min_increasing_ao1, pair_signature(2,signature)).

sum_min_increasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_increasing_a(Flag,Value,VARIABLES,Default).

sum_min_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 1000000, R + min(min(D, Xi), Xj)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_increasing_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 1000000, R + min(min(D, Xi), Xj)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_increasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_increasing_a1(Flag,Value,VARIABLES,Default).

sum_min_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + Xi]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_min_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + Xi]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_increasing_r(VALUE,Xs,SV):-
        sum_min_increasing_r(VALUE,Xs,SV,SV).

sum_min_increasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        Lb0 is min(SV//2+1,SV//min(min(SV,RV),abs(MINV)+1)+min(1,SV mod min(min(SV,RV),abs(MINV)+1))),
        Ub0 is SV//2+1,
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,X0*((SV//X0-1)*MINV+(SV//X0-1)*(SV//X0-2)//2)+max(0,min(1,SV//X0-1))*(SV mod(SV//X0*X0))*(MINV+SV//X0-1)+max(0,min(1,2-SV//X0))*MINV*(X0-1))
        ),
        min_member(Q0,List0),
        Lb1 is min(SV//2+1,SV//min(min(SV,RV),abs(MAXV)+1)+min(1,SV mod min(min(SV,RV),abs(MAXV)+1))),
        Ub1 is SV//2+1,
        (for(X1,Lb1,Ub1),
         foreach(R1,List1),
         param(SV,RV,MINV,MAXV) do
             R1 is max(0,X1*((SV//X1-1)*(MAXV-1)-(SV//X1-1)*(SV//X1-2)//2)+max(0,min(1,SV//X1-1))*(SV mod(SV//X1*X1))*(MAXV-1-SV//X1+1)+max(0,min(1,2-SV//X1))*(MAXV-1)*(X1-1))
        ),
        max_member(Q1,List1),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=Q0,
        VALUE#=<Q1.

ctr_glue_matrix(sum_min_increasing, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(sum_min_increasing, [cell(s,s,0)]).


sum_min_increasing.pl
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Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0

VALUE ≥ minq∈[lb1,ub1] min


0,
∑



q ∗

∑ (np− 1) ∗ minv,

b
∏( np− 1,

np− 2

)
/2c

 ,

∏ max
(

0, min
(

1, np− 1
) )

,
sv mod np ∗ q,
minv+ np− 1

 ,

∏ max
(

0, min
(

1, 2− np
) )

,
minv,
q− 1






¬

VALUE ≤ maxq∈[lb2,ub2] max


0,
∑



q ∗


∏( np− 1,

maxv− 1

)
−

b
∏( np− 1,

np− 2

)
/2c

 ,

∏ max
(

0, min
(

1, np− 1
) )

,
sv mod np ∗ q,
maxv− 1− np+ 1

 ,

∏ max
(

0, min
(

1, 2− np
) )

,
maxv− 1,
q− 1






required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/qc
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

lb1 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |minv|+ 1)c,
min(1, sv mod min(min(sv, rv), |minv|+ 1))

) 
ub1 = bsv/2c+ 1

lb2 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |maxv|+ 1)c,
min(1, sv mod min(min(sv, rv), |maxv|+ 1))

) 
ub2 = bsv/2c+ 1

−9

−5

¬

VALUE ≥ −65

−6

−3

¬

VALUE ≥ −41

Purpose

VALUE is the sum of all minimum values in each occurrence of the INCREASING pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i to index
j + 1.

Example (12, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1305 provides an example where the SUM_MIN_INCREASING

(12, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

> < = > > = < = < < = > > < =

3

increasing 1

1

increasing 2

3

increasing 3

4

increasing 4

12 (SUM)

1
feature values
(MIN)

increasing 5

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

4

3

5 5

2

1 1

3 3

4

6 6

3

1

3 3

Figure 4.1305: Illustrating the SUM_MIN_INCREASING constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1306 and 4.1307 respectively depict the automaton associated with the constraint
SUM_MIN_INCREASING and its simplified form.

R s





C ← default
D ← +∞
R← default





R + C

≥
<{

D ← +∞
R← R + min(min(D, VARi), VARi+1)

}

Figure 4.1306: Automaton for the SUM_MIN_INCREASING constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INCREASING pattern where
default is 0

R s

{R← default}

R

≥<
{R← R + VARi}

Figure 4.1307: Simplified automaton for the SUM_MIN_INCREASING constraint ob-
tained by applying decoration Table 3.39 to the seed transducer of the INCREASING
pattern where default is 0

s

s
−→
C +

←−
C

Table 4.305: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the SUM_MIN_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature MIN , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.306: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the simplified automaton of the SUM_MIN_INCREASING constraint defined as the
composition of the INCREASING pattern , the feature MIN , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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SUM_MIN_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint SUM_MIN_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 1®, (maxv− 1) ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 1

3

¯
9

VALUE ≤ 8 = (3 − 1) ∗ 4

Ê Ë Ì Í−3

−1

®

−1 − 1

VALUE ≤ −2

−3

−1


9

VALUE ≥ −12 = −3 ∗ 4

Ê Ë Ì Í

1

3

¬

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the INCREAS-
ING_SEQUENCE pattern in the time-series given by the VARIABLES collection. If the
pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature MIN computes the minimum of the values from index
i to index j + 1.

Example (5, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.1308 provides an example where the SUM_MIN_INCREASING_SEQUENCE

(5, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/
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    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_increasing_sequence,['20141203']).

ctr_origin(sum_min_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_min_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_min_increasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv-1,3),markup((maxv-1)*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_increasing_sequence, []).

ctr_functional_dependency(sum_min_increasing_sequence, 1, [2]).

ctr_typical(sum_min_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_min_increasing_sequence,sum_min_increasing_sequence(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_min_increasing_sequence,[]).

ctr_eval(sum_min_increasing_sequence, [checker(sum_min_increasing_sequence_c1),
    checker(sum_min_increasing_sequence_c),
    automaton(sum_min_increasing_sequence_a1),
    automaton(sum_min_increasing_sequence_a),
    automaton_with_signature(sum_min_increasing_sequence_a1_s),
    automaton_with_signature(sum_min_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        sum_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
sum_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_min_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
sum_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xj),
        sum_min_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_min_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        sum_min_increasing_sequence_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).

sum_min_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_increasing_sequence_c1(VARS, Default, s, Default, Value).

sum_min_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_min_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_min_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_min_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_min_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
sum_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_min_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_min_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).
sum_min_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_min_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).

ctr_automaton_signature(sum_min_increasing_sequence, sum_min_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_increasing_sequence, sum_min_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_increasing_sequence, sum_min_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_increasing_sequence, sum_min_increasing_sequence_ao1, pair_signature(2,signature)).

sum_min_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_min_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(t,GT,s,([Default, 1000000, R + C])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([min(min(D, Xi), Xj), 1000000, R])),
        arc(t,GT,s,([Default, 1000000, R + C])),
        arc(t,EQ,t,([C, min(D, Xj), R])),
        arc(t,LT,t,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_min_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([R + Xi])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([R + Xi])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_increasing_sequence_r(VALUE,Xs,SV):-
        sum_min_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_min_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*(SV/2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*(SV/2)).

ctr_glue_matrix(sum_min_increasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(sum_min_increasing_sequence, [cell(s,s,0),cell(s,t,cb),cell(t,s,0),cell(t,t,0)]).


sum_min_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1308: Illustrating the SUM_MIN_INCREASING_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.1309 and 4.1310 respectively depict the automaton associated with the constraint
SUM_MIN_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





≤ t
R

+
C

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
>




C ← default
D ← +∞
R← R + C





=
{D ← min(D, VARi+1)}

<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.1309: Automaton for the SUM_MIN_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0

≥ s

{R← default}

≤ t

R

≥

<
{R← R + VARi}>

= <

Figure 4.1310: Simplified automaton for the SUM_MIN_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.39 to the seed transducer of the
INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.307: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the SUM_MIN_INCREASING_SEQUENCE constraint defined as the composition of the
INCREASING_SEQUENCE pattern , the feature MIN , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s t

s 0
←−
C

t 0 0
M

Table 4.308: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the simplified automaton of the SUM_MIN_INCREASING_SEQUENCE constraint de-
fined as the composition of the INCREASING_SEQUENCE pattern , the feature MIN ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_MIN_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint SUM_MIN_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0∨( VALUE = 0,
VALUE ≥ min(minv¬, minv ∗ b(np+ 1)/2c+ (minv+ 1) ∗ bnp/2c)

)
∨( VALUE = 0,

VALUE ≤ max(maxv®, maxv ∗ b(np+ 1)/2c+ (maxv− 1) ∗ bnp/2c¯)

)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, sv− 2)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 1

3

¯
11

VALUE ≤ 23 = 3 ∗ 5 + (3 − 1) ∗ 4

Ê Ë Ì Í Î Ï Ð Ñ Ò−3

−1

®

VALUE ≤ −1

−3

−1


11

VALUE ≥ −23 = −3 ∗ 5 + (−3 + 1) ∗ 4

Ê Ë Ì Í Î Ï Ð Ñ Ò

1

3

¬

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the INFLEXION pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature MIN computes the minimum of the values from index i + 1 to
index j.

Example (26, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.1311 provides an example where the SUM_MIN_INFLEXION

(26, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_inflexion,['20141203']).

ctr_origin(sum_min_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(sum_min_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_min_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_min_inflexion, let([sv=size('VARIABLES'),np=max(0,sv-2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*((np+1)/2)+(minv+1)*(np/2),2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup(maxv*((np+1)/2)+(maxv-1)*(np/2),4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_inflexion, []).

ctr_functional_dependency(sum_min_inflexion, 1, [2]).

ctr_typical(sum_min_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_min_inflexion,sum_min_inflexion(26,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(sum_min_inflexion,[]).

ctr_eval(sum_min_inflexion, [checker(sum_min_inflexion_c1),
    checker(sum_min_inflexion_c),
    automaton(sum_min_inflexion_a1),
    automaton(sum_min_inflexion_a),
    automaton_with_signature(sum_min_inflexion_a1_s),
    automaton_with_signature(sum_min_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_inflexion_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
sum_min_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
sum_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(D,Xi),
        sum_min_inflexion_c([Xj|Xs], Default, t, C, 1000000, A1000, Result).
sum_min_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        sum_min_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        sum_min_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_min_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(D,Xi),
        sum_min_inflexion_c([Xj|Xs], Default, r, C, 1000000, A1000, Result).

sum_min_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_inflexion_c1(VARS, Default, s, 1000000, Default, Value).

sum_min_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
sum_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_min_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
sum_min_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_min_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
sum_min_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+min(D,Xi),
        sum_min_inflexion_c1([Xj|Xs], Default, t, 1000000, A1000, Result).
sum_min_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is min(D,Xi),
        sum_min_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_min_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        sum_min_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_min_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+min(D,Xi),
        sum_min_inflexion_c1([Xj|Xs], Default, r, 1000000, A1000, Result).

ctr_automaton_signature(sum_min_inflexion, sum_min_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_inflexion, sum_min_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_inflexion, sum_min_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_inflexion, sum_min_inflexion_ao1, pair_signature(2,signature)).

sum_min_inflexion_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_inflexion_a(Flag,Value,VARIABLES,Default).

sum_min_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 1000000, R + min(D, Xi)])),
        arc(r,LT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(t,GT,t,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 1000000, R + min(D, Xi)])),
        arc(r,LT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(t,GT,t,([C, min(D, Xi), R])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,r,([C, 1000000, R + min(D, Xi)]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_inflexion_a1(Flag,Value,VARIABLES,Default).

sum_min_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([1000000, R + min(D, Xi)])),
        arc(r,LT,r,([min(D, Xi), R])),
        arc(r,EQ,r,([min(D, Xi), R])),
        arc(t,GT,t,([min(D, Xi), R])),
        arc(t,EQ,t,([min(D, Xi), R])),
        arc(t,LT,r,([1000000, R + min(D, Xi)]))],
        [D,R], [1000000,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_min_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([1000000, R + min(D, Xi)])),
        arc(r,LT,r,([min(D, Xi), R])),
        arc(r,EQ,r,([min(D, Xi), R])),
        arc(t,GT,t,([min(D, Xi), R])),
        arc(t,EQ,t,([min(D, Xi), R])),
        arc(t,LT,r,([1000000, R + min(D, Xi)]))],
        [D,R], [1000000,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_inflexion_r(VALUE,Xs,SV):-
        sum_min_inflexion_r(VALUE,Xs,SV,SV).

sum_min_inflexion_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*((max(0,SV-2)+1)/2)+(MINV+1)*(max(0,SV-2)/2)),
        VALUE#=0#\/VALUE#=<max(MAXV,MAXV*((max(0,SV-2)+1)/2)+(MAXV-1)*(max(0,SV-2)/2)).




sum_min_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1311: Illustrating the SUM_MIN_INFLEXION constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1312 and 4.1313 respectively depict the automaton associated with the constraint
SUM_MIN_INFLEXION and its simplified form.

= s





C ← default
D ← +∞
R← default





≤ r ≥ t

R + C

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<{
D ← +∞
R← R + min(D, VARi)

}

Figure 4.1312: Automaton for the SUM_MIN_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is 0 (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← +∞
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← min(D, VARi)}

≥
{D ← min(D, VARi)}

<{
D ← +∞
R← R + min(D, VARi)

}

Figure 4.1313: Simplified automaton for the SUM_MIN_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION
pattern where default is 0 (transition r → t has the same registers updates as transition
t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



SUM_MIN_INFLEXION 2791



2792 SUM_MIN_STRICTLY_DECREASING_SEQUENCE

SUM_MIN_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint SUM_MIN_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 1®, (maxv− 1) ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
10

VALUE ≤ 5 = (2 − 1) ∗ 5

Ê Ë Ì Í Î−3

−1

®

−1 − 1

VALUE ≤ −2

−3

−1


10

VALUE ≥ −15 = −3 ∗ 5

Ê Ë Ì Í Î

1

3

¬

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature MIN computes the minimum of the
values from index i to index j + 1.

Example (6, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.1314 provides an example where the SUM_MIN_STRICTLY_DECREASING_SEQUENCE

(6, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_strictly_decreasing_sequence,['20141203']).

ctr_origin(sum_min_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_min_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_min_strictly_decreasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv-1,3),markup((maxv-1)*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_strictly_decreasing_sequence, []).

ctr_functional_dependency(sum_min_strictly_decreasing_sequence, 1, [2]).

ctr_typical(sum_min_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_min_strictly_decreasing_sequence,sum_min_strictly_decreasing_sequence(6,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(sum_min_strictly_decreasing_sequence,[]).

ctr_eval(sum_min_strictly_decreasing_sequence, [checker(sum_min_strictly_decreasing_sequence_c1),
    checker(sum_min_strictly_decreasing_sequence_c),
    automaton(sum_min_strictly_decreasing_sequence_a1),
    automaton(sum_min_strictly_decreasing_sequence_a),
    automaton_with_signature(sum_min_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(sum_min_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_strictly_decreasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(min(D,Xi),Xj),
        sum_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
sum_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xj)),
        sum_min_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
sum_min_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is R+C,
        sum_min_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).

sum_min_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Default, Value).

sum_min_strictly_decreasing_sequence_c1([_], Default, _, CLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(Xi,Xj),
        sum_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, C, R, Result) :-
        Xi=<Xj, !,
        sum_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, C, R, Result).
sum_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,Xj),
        sum_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_min_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, C, R, Result) :-
        Xi=<Xj, !,
        A1000 is R+C,
        sum_min_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, Default, A1000, Result).

ctr_automaton_signature(sum_min_strictly_decreasing_sequence, sum_min_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_strictly_decreasing_sequence, sum_min_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_strictly_decreasing_sequence, sum_min_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_strictly_decreasing_sequence, sum_min_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_min_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, R + C])),
        arc(r,EQ,s,([Default, 1000000, R + C]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([min(C, min(D, Xj)), 1000000, R])),
        arc(r,LT,s,([Default, 1000000, R + C])),
        arc(r,EQ,s,([Default, 1000000, R + C]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_min_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(Xi, Xj), R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([min(C, Xj), R])),
        arc(r,LT,s,([Default, R + C])),
        arc(r,EQ,s,([Default, R + C]))],
        [C,R], [Default,Default], [CLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([min(Xi, Xj), R])),
        arc(s,LT,s,([C, R])),
        arc(s,EQ,s,([C, R])),
        arc(r,GT,r,([min(C, Xj), R])),
        arc(r,LT,s,([Default, R + C])),
        arc(r,EQ,s,([Default, R + C]))],
        [C,R], [Default,Default], [CLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_min_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_min_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*(SV/2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*(SV/2)).

ctr_glue_matrix(sum_min_strictly_decreasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(sum_min_strictly_decreasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,cf),cell(r,r,0)]).


sum_min_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1314: Illustrating the SUM_MIN_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.1315 and 4.1316 respectively depict the automaton associated with the constraint
SUM_MIN_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← +∞
R← default





> r
R

+
C >{

C ← min(min(D, VARi), VARi+1)
D ← +∞

}

≤

>{
C ← min(C,min(D, VARi+1))
D ← +∞

}

≤



C ← default
D ← +∞
R← R + C





Figure 4.1315: Automaton for the SUM_MIN_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0

≤ s

{
C ← default
R← default

}

> r

R
+

C >
{C ← min(VARi, VARi+1)}

≤

>
{C ← min(C, VARi+1)}

≤{
C ← default
R← R + C

}

Figure 4.1316: Simplified automaton for the
SUM_MIN_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.25 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.309: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the SUM_MIN_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MIN , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s 0 0

r
−→
C 0

M

Table 4.310: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
SUM_MIN_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature MIN , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_MIN_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint SUM_MIN_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 1®, (maxv− 1) ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
10

VALUE ≤ 5 = (2 − 1) ∗ 5

Ê Ë Ì Í Î−3

−1

®

−1 − 1

VALUE ≤ −2

−3

−1


10

VALUE ≥ −15 = −3 ∗ 5

Ê Ë Ì Í Î

1

3

¬

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature MIN computes the minimum of the values
from index i to index j + 1.

Example (5, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.1317 provides an example where the SUM_MIN_STRICTLY_INCREASING_SEQUENCE

(5, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_strictly_increasing_sequence,['20141203']).

ctr_origin(sum_min_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_min_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_min_strictly_increasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv-1,3),markup((maxv-1)*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_strictly_increasing_sequence, []).

ctr_functional_dependency(sum_min_strictly_increasing_sequence, 1, [2]).

ctr_typical(sum_min_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_min_strictly_increasing_sequence,sum_min_strictly_increasing_sequence(5,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(sum_min_strictly_increasing_sequence,[]).

ctr_eval(sum_min_strictly_increasing_sequence, [checker(sum_min_strictly_increasing_sequence_c1),
    checker(sum_min_strictly_increasing_sequence_c),
    automaton(sum_min_strictly_increasing_sequence_a1),
    automaton(sum_min_strictly_increasing_sequence_a),
    automaton_with_signature(sum_min_strictly_increasing_sequence_a1_s),
    automaton_with_signature(sum_min_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_strictly_increasing_sequence_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(min(D,Xi),Xj),
        sum_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).
sum_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is R+C,
        sum_min_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
sum_min_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xj)),
        sum_min_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 1000000, R, Result).

sum_min_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_strictly_increasing_sequence_c1(VARS, Default, s, Default, Value).

sum_min_strictly_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_min_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_min_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        sum_min_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_min_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        sum_min_strictly_increasing_sequence_c1([Xj|Xs], Default, r, R, Result).

ctr_automaton_signature(sum_min_strictly_increasing_sequence, sum_min_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_strictly_increasing_sequence, sum_min_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_strictly_increasing_sequence, sum_min_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_strictly_increasing_sequence, sum_min_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

sum_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_min_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,GT,s,([Default, 1000000, R + C])),
        arc(r,EQ,s,([Default, 1000000, R + C])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([min(min(D, Xi), Xj), 1000000, R])),
        arc(r,GT,s,([Default, 1000000, R + C])),
        arc(r,EQ,s,([Default, 1000000, R + C])),
        arc(r,LT,r,([min(C, min(D, Xj)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_min_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + Xi])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + Xi])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        sum_min_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_min_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*(SV/2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*(SV/2)).

ctr_glue_matrix(sum_min_strictly_increasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,min(cf,min(cb,min(df,db))))]).

ctr_glue_matrix1(sum_min_strictly_increasing_sequence, [cell(s,s,0),cell(s,r,cb),cell(r,s,0),cell(r,r,0)]).


sum_min_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1317: Illustrating the SUM_MIN_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Figures 4.1318 and 4.1319 respectively depict the automaton associated with the constraint
SUM_MIN_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← +∞
R← default





< r
R

+
C

≥

<{
C ← min(min(D, VARi), VARi+1)
D ← +∞

}
≥




C ← default
D ← +∞
R← R + C





<{
C ← min(C,min(D, VARi+1))
D ← +∞

}

Figure 4.1318: Automaton for the SUM_MIN_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0

≥ s

{R← default}

< r

R

≥

<
{R← R + VARi}≥

<

Figure 4.1319: Simplified automaton for the
SUM_MIN_STRICTLY_INCREASING_SEQUENCE constraint obtained by applying dec-
oration Table 3.39 to the seed transducer of the STRICTLY_INCREASING_SEQUENCE
pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C min(

−→
C ,
←−
C ,
−→
D,
←−
D)

M

Table 4.311: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the SUM_MIN_STRICTLY_INCREASING_SEQUENCE constraint defined as the compo-
sition of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MIN , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.

s r

s 0
←−
C

r 0 0
M

Table 4.312: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
SUM_MIN_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature MIN , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_MIN_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint SUM_MIN_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
VALUE = 0 ∨ VALUE ≤ max(maxv− 1®, (maxv− 1) ∗ np¯)
required(VARIABLES, var)

where
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 0

2

¯
10

VALUE ≤ 4 = (2 − 1) ∗ 4

Ê Ë Ì Í−3

−1

®

−1 − 1

VALUE ≤ −2

−3

−1


10

VALUE ≥ −12 = −3 ∗ 4

Ê Ë Ì Í

1

3

¬

VALUE ≥ 1

Purpose

VALUE is the sum of all minimum values in each occurrence of the VALLEY pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (10, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.1320 provides an example where the SUM_MIN_VALLEY

(10, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_valley,['20141203']).

ctr_origin(sum_min_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(sum_min_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_min_valley,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_min_valley, let([sv=size('VARIABLES'),np=max(0,(sv-1)/2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv-1,3),markup((maxv-1)*np,4)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_valley, []).

ctr_functional_dependency(sum_min_valley, 1, [2]).

ctr_typical(sum_min_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_min_valley,sum_min_valley(10,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(sum_min_valley,[]).

ctr_eval(sum_min_valley, [checker(sum_min_valley_c1),
    checker(sum_min_valley_c),
    automaton(sum_min_valley_a1),
    automaton(sum_min_valley_a),
    automaton_with_signature(sum_min_valley_a1_s),
    automaton_with_signature(sum_min_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_valley_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_valley_c([Xj|Xs], Default, r, C, D, R, Result).
sum_min_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_min_valley_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is min(D,Xi),
        sum_min_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_min_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).
sum_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_min_valley_c([Xj|Xs], Default, r, Default, 1000000, A1000, Result).
sum_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is min(D,Xi),
        sum_min_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_min_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        sum_min_valley_c([Xj|Xs], Default, t, A1000, 1000000, R, Result).

sum_min_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_valley_c1(VARS, Default, s, Default, Value).

sum_min_valley_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_min_valley_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        sum_min_valley_c1([Xj|Xs], Default, r, R, Result).
sum_min_valley_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_min_valley_c1([Xj|Xs], Default, s, R, Result).
sum_min_valley_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        sum_min_valley_c1([Xj|Xs], Default, r, R, Result).
sum_min_valley_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_min_valley_c1([Xj|Xs], Default, t, A1000, Result).
sum_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_min_valley_c1([Xj|Xs], Default, r, R, Result).
sum_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_min_valley_c1([Xj|Xs], Default, t, R, Result).
sum_min_valley_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_min_valley_c1([Xj|Xs], Default, t, R, Result).

ctr_automaton_signature(sum_min_valley, sum_min_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_valley, sum_min_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_valley, sum_min_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_valley, sum_min_valley_ao1, pair_signature(2,signature)).

sum_min_valley_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_valley_a(Flag,Value,VARIABLES,Default).

sum_min_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, R + C])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_valley_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, min(D, Xi), R])),
        arc(r,EQ,r,([C, min(D, Xi), R])),
        arc(r,LT,t,([min(D, Xi), 1000000, R])),
        arc(t,GT,r,([Default, 1000000, R + C])),
        arc(t,EQ,t,([C, min(D, Xi), R])),
        arc(t,LT,t,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_valley_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_valley_a1(Flag,Value,VARIABLES,Default).

sum_min_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([R])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(r,LT,t,([R + Xi])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_min_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_valley_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([R])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R])),
        arc(r,EQ,r,([R])),
        arc(r,LT,t,([R + Xi])),
        arc(t,GT,r,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_min_valley_r(VALUE,Xs,SV):-
        sum_min_valley_r(VALUE,Xs,SV,SV).

sum_min_valley_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*max(0,(SV-1)/2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*max(0,(SV-1)/2)).

ctr_glue_matrix(sum_min_valley, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,min(df,min(db,xj))),cell(r,t,min(cb,min(df,min(db,xj)))),cell(t,s,cf+cb),cell(t,r,min(cf,min(df,min(db,xj)))),cell(t,t,cf+cb)]).

ctr_glue_matrix1(sum_min_valley, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,xj),cell(r,t,0),cell(t,s,0),cell(t,r,0),cell(t,t,0)]).


sum_min_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1320: Illustrating the SUM_MIN_VALLEY constraint of the Example slot
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Automaton Figures 4.1321 and 4.1322 respectively depict the automaton associated with the constraint
SUM_MIN_VALLEY and its simplified form.

≤ s





C ← default
D ← +∞
R← default





≥ r ≤ t

R + C>

≤

≥
{D ← min(D, VARi)}

<{
C ← min(D, VARi)
D ← +∞

}

>



C ← default
D ← +∞
R← R + C





=
{D ← min(D, VARi)}

<{
C ← min(C,min(D, VARi))
D ← +∞

}

Figure 4.1321: Automaton for the SUM_MIN_VALLEY constraint obtained by applying
decoration Table 3.37 to the seed transducer of the VALLEY pattern where default is 0

≤ s{R← default}

≥ r ≤ t

R>

≤

≥

<
{R← R + VARi}

> =

<

Figure 4.1322: Simplified automaton for the SUM_MIN_VALLEY constraint obtained
by applying decoration Table 3.39 to the seed transducer of the VALLEY pattern where
default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C min(

−→
D,
←−
D, VARi+1)

C
min(

←−
C ,
−→
D,
←−
D, VARi+1)

R

t
−→
C +

←−
C min(

−→
C ,
−→
D,
←−
D, VARi+1)

L −→
C +

←−
C

Table 4.313: Concrete glue matrix, derived from the parametrised glue matrix 3.21, for
the SUM_MIN_VALLEY constraint defined as the composition of the VALLEY pattern ,

the feature MIN , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 VARi+1
C

0
R

t 0 0
L

0

Table 4.314: Concrete glue matrix, derived from the parametrised glue matrix 3.21, for
the simplified automaton of the SUM_MIN_VALLEY constraint defined as the compo-
sition of the VALLEY pattern , the feature MIN , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_MIN_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint SUM_MIN_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
rv = 2⇒ VALUE = 0 ∨ VALUE ≥ min(minv, minv ∗ np1)
rv ≥ 3⇒ VALUE = 0 ∨ VALUE ≥ min(minv, min(minv ∗ np1, minv ∗ np2))

VALUE ≤ maxq∈[0,qub] max


0,
∑


∏( b(sv− 3 ∗ q)/4c,
maxv− 1

)
,

q ∗ (maxv− 2),

∏


min
(

1, max
(
maxv− minv− 1, 0

) )
,

min
(

1, max
(

0, q ∗ (maxv− 2)
) )

,

min

 q,(
(sv− b(sv− 3 ∗ q)/4c) ∗ 4−
q ∗ 3

)
mod 3







required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)
np1 = bsv/4c
np2 = max(0, b(sv− 1)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
qub = min(1, max(maxv− minv− 1, 0)) ∗ np2

−2

0



VALUE ≥ −6

1

4

¬

VALUE ≤ 7

Purpose

VALUE is the sum of all minimum values in each occurrence of the ZIGZAG pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature MIN computes the minimum of the values from index i+ 1 to index j.

Example (3, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_min_zigzag,['20141203']).

ctr_origin(sum_min_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(sum_min_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_min_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_min_zigzag, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),np1=sv/4,np2=max(0,(sv-1)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),qub=min(1,max(maxv-minv-1,0))*np2],[sv=<3#\/rv=<1#=>'VALUE'=0,rv=2#=>'VALUE'=0#\/'VALUE'>=min(minv,minv*np1),rv>=3#=>'VALUE'=0#\/'VALUE'>=min(minv,min(minv*np1,minv*np2)),'VALUE'=<max_interval(q,0,qub,max(0,(sv-3*q)/4*(maxv-1)+q*(maxv-2)+min(1,max(maxv-minv-1,0))*min(1,max(0,q*(maxv-2)))*min(q,((sv-(sv-3*q)/4)*4-q*3)mod 3))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_min_zigzag, []).

ctr_functional_dependency(sum_min_zigzag, 1, [2]).

ctr_typical(sum_min_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_min_zigzag,sum_min_zigzag(3,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(sum_min_zigzag,[]).

ctr_eval(sum_min_zigzag, [checker(sum_min_zigzag_c1),
    checker(sum_min_zigzag_c),
    automaton(sum_min_zigzag_a1),
    automaton(sum_min_zigzag_a),
    automaton_with_signature(sum_min_zigzag_a1_s),
    automaton_with_signature(sum_min_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_min_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_zigzag_c(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, d, C, 1000000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,min(D,Xi)),
        sum_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_min_zigzag_c([Xj|Xs], Default, a, Default, 1000000, A1000, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_zigzag_c([Xj|Xs], Default, f, A1000, 1000000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, s, C, 1000000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_zigzag_c([Xj|Xs], Default, a, C, 1000000, R, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_min_zigzag_c([Xj|Xs], Default, d, Default, 1000000, A1000, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_min_zigzag_c([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
sum_min_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,min(D,Xi)),
        sum_min_zigzag_c([Xj|Xs], Default, c, A1000, 1000000, R, Result).

sum_min_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_min_zigzag_c1(VARS, Default, s, Default, 1000000, Default, Value).

sum_min_zigzag_c1([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_min_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_zigzag_c1([Xj|Xs], Default, b, C, A1000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, a, C, D, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, d, C, 1000000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, s, C, 1000000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_zigzag_c1([Xj|Xs], Default, c, A1000, 1000000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(C,Xi),
        sum_min_zigzag_c1([Xj|Xs], Default, f, A1000, 1000000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_min_zigzag_c1([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_min_zigzag_c1([Xj|Xs], Default, a, Default, 1000000, A1000, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, d, C, D, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, s, C, D, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(D,Xi),
        sum_min_zigzag_c1([Xj|Xs], Default, e, C, A1000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is min(D,Xi),
        sum_min_zigzag_c1([Xj|Xs], Default, f, A1000, 1000000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, s, C, 1000000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        sum_min_zigzag_c1([Xj|Xs], Default, a, C, 1000000, R, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_min_zigzag_c1([Xj|Xs], Default, d, Default, 1000000, A1000, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_min_zigzag_c1([Xj|Xs], Default, s, Default, 1000000, A1000, Result).
sum_min_zigzag_c1([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is min(C,Xi),
        sum_min_zigzag_c1([Xj|Xs], Default, c, A1000, 1000000, R, Result).

ctr_automaton_signature(sum_min_zigzag, sum_min_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_zigzag, sum_min_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_zigzag, sum_min_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_min_zigzag, sum_min_zigzag_ao1, pair_signature(2,signature)).

sum_min_zigzag_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_zigzag_a(Flag,Value,VARIABLES,Default).

sum_min_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, R + C])),
        arc(c,LT,a,([Default, 1000000, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, R + C])),
        arc(f,EQ,s,([Default, 1000000, R + C])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

sum_min_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, min(D, Xi)), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, R + C])),
        arc(c,LT,a,([Default, 1000000, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, R + C])),
        arc(f,EQ,s,([Default, 1000000, R + C])),
        arc(f,LT,c,([min(C, min(D, Xi)), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_min_zigzag_a1(Flag,Value,VARIABLES,Default).

sum_min_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_min_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_min_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, Xi), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, R + C])),
        arc(c,LT,a,([Default, 1000000, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, R + C])),
        arc(f,EQ,s,([Default, 1000000, R + C])),
        arc(f,LT,c,([min(C, Xi), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_min_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_min_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

sum_min_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_min_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_min_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, min(D, Xi), R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 1000000, R])),
        arc(b,EQ,s,([C, 1000000, R])),
        arc(b,LT,c,([min(D, Xi), 1000000, R])),
        arc(c,GT,f,([min(C, Xi), 1000000, R])),
        arc(c,EQ,s,([Default, 1000000, R + C])),
        arc(c,LT,a,([Default, 1000000, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, min(D, Xi), R])),
        arc(e,GT,f,([min(D, Xi), 1000000, R])),
        arc(e,EQ,s,([C, 1000000, R])),
        arc(e,LT,a,([C, 1000000, R])),
        arc(f,GT,d,([Default, 1000000, R + C])),
        arc(f,EQ,s,([Default, 1000000, R + C])),
        arc(f,LT,c,([min(C, Xi), 1000000, R]))],
        [C,D,R], [Default,1000000,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_min_zigzag_r(VALUE,Xs,SV):-
        sum_min_zigzag_r(VALUE,Xs,SV,SV).

sum_min_zigzag_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        Lb0 is 0,
        Ub0 is min(1,max(MAXV-MINV-1,0))*max(0,(SV-1)//3),
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is max(0,(SV-3*X0)//4*(MAXV-1)+X0*(MAXV-2)+min(1,max(MAXV-MINV-1,0))*min(1,max(0,X0*(MAXV-2)))*min(X0,((SV-(SV-3*X0)//4)*4-X0*3)mod 3))
        ),
        max_member(Q0,List0),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        RV#=2#=>VALUE#=0#\/VALUE#>=min(MINV,MINV*(SV/4)),
        RV#>=3#=>VALUE#=0#\/VALUE#>=min(MINV,min(MINV*(SV/4),MINV*max(0,(SV-1)/3))),
        VALUE#=<Q0.

ctr_glue_matrix(sum_min_zigzag, [cell(s,s,cf+cb),cell(s,a,cf+cb),cell(s,b,cf+cb),cell(s,c,cf+cb),cell(s,d,cf+cb),cell(s,e,cf+cb),cell(s,f,cf+cb),cell(a,s,cf+cb),cell(a,a,cf+cb),cell(a,b,cf+cb),cell(a,c,min(cb,min(df,min(db,xj)))),cell(a,d,cf+cb),cell(a,e,min(df,min(db,xj))),cell(a,f,cf+cb),cell(b,s,cf+cb),cell(b,a,cf+cb),cell(b,b,min(df,min(db,xj))),cell(b,c,cf+cb),cell(b,d,min(df,min(db,xj))),cell(b,e,cf+cb),cell(b,f,min(cb,min(df,min(db,xj)))),cell(c,s,cf+cb),cell(c,a,min(cf,min(df,min(db,xj)))),cell(c,b,cf+cb),cell(c,c,min(cf,min(cb,min(df,min(db,xj))))),cell(c,d,cf+cb),cell(c,e,min(cf,min(df,min(db,xj)))),cell(c,f,cf+cb),cell(d,s,cf+cb),cell(d,a,cf+cb),cell(d,b,min(df,min(db,xj))),cell(d,c,cf+cb),cell(d,d,cf+cb),cell(d,e,cf+cb),cell(d,f,min(cb,min(df,min(db,xj)))),cell(e,s,cf+cb),cell(e,a,min(df,min(db,xj))),cell(e,b,cf+cb),cell(e,c,min(cb,min(df,min(db,xj)))),cell(e,d,cf+cb),cell(e,e,min(df,min(db,xj))),cell(e,f,cf+cb),cell(f,s,cf+cb),cell(f,a,cf+cb),cell(f,b,min(cf,min(df,min(db,xj)))),cell(f,c,cf+cb),cell(f,d,min(cf,min(df,min(db,xj)))),cell(f,e,cf+cb),cell(f,f,min(cf,min(cb,min(df,min(db,xj)))))]).

ctr_glue_matrix1(sum_min_zigzag, [cell(s,s,cf+cb),cell(s,a,cf+cb),cell(s,b,cf+cb),cell(s,c,cf+cb),cell(s,d,cf+cb),cell(s,e,cf+cb),cell(s,f,cf+cb),cell(a,s,cf+cb),cell(a,a,cf+cb),cell(a,b,cf+cb),cell(a,c,min(cb,min(df,min(db,xj)))),cell(a,d,cf+cb),cell(a,e,min(df,min(db,xj))),cell(a,f,cf+cb),cell(b,s,cf+cb),cell(b,a,cf+cb),cell(b,b,min(df,min(db,xj))),cell(b,c,cf+cb),cell(b,d,min(df,min(db,xj))),cell(b,e,cf+cb),cell(b,f,min(cb,min(df,min(db,xj)))),cell(c,s,cf+cb),cell(c,a,min(cf,min(df,min(db,xj)))),cell(c,b,cf+cb),cell(c,c,min(cf,min(cb,min(df,db)))),cell(c,d,cf+cb),cell(c,e,min(cf,min(df,min(db,xj)))),cell(c,f,cf+cb),cell(d,s,cf+cb),cell(d,a,cf+cb),cell(d,b,min(df,min(db,xj))),cell(d,c,cf+cb),cell(d,d,cf+cb),cell(d,e,cf+cb),cell(d,f,min(cb,min(df,min(db,xj)))),cell(e,s,cf+cb),cell(e,a,min(df,min(db,xj))),cell(e,b,cf+cb),cell(e,c,min(cb,min(df,min(db,xj)))),cell(e,d,cf+cb),cell(e,e,min(df,min(db,xj))),cell(e,f,cf+cb),cell(f,s,cf+cb),cell(f,a,cf+cb),cell(f,b,min(cf,min(df,min(db,xj)))),cell(f,c,cf+cb),cell(f,d,min(cf,min(df,min(db,xj)))),cell(f,e,cf+cb),cell(f,f,min(cf,min(cb,min(df,db))))]).


sum_min_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1323 provides an example where the SUM_MIN_ZIGZAG

(3, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

> < > < < > < = > < > < > < >

1

zigzag 1

1

zigzag 2

3 (SUM)

1
feature values
(MIN)

zigzag 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

4

1

3

1

4

6

1

5 5

2

7

2

3

1

6

1

Figure 4.1323: Illustrating the SUM_MIN_ZIGZAG constraint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1324 and 4.1325 respectively depict the automaton associated with the constraint
SUM_MIN_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← min(C,min(D, VARi))
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}

Figure 4.1324: Automaton for the SUM_MIN_ZIGZAG constraint obtained by applying
decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default is
0; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value
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C ← default
D ← +∞
R← R + C





<{
C ← min(C, VARi)
D ← +∞

}

Figure 4.1325: Simplified automaton for the SUM_MIN_ZIGZAG constraint obtained
by applying decoration Table 3.24 to the seed transducer of the ZIGZAG pattern where
default is 0; missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on tran-
sitions from b, c, e, f to s the register D is reset to its initial value; (3) on transitions
from c, f to s the register R is updated wrt C and the register C is reset to its initial
value.
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Table 4.315: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the SUM_MIN_ZIGZAG constraint defined as the composition of the ZIGZAG pattern ,

the feature MIN , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Table 4.316: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the SUM_MIN_ZIGZAG constraint defined as the composi-
tion of the ZIGZAG pattern , the feature MIN , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_RANGE_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint SUM_RANGE_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c ∗ (rv− 1)¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬
7

VALUE ≤ 6

Purpose

VALUE is the sum of the differences between the largest and smallest value in each occur-
rence of the DECREASING pattern in the time-series given by the VARIABLES collection.
If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (9, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.1326 provides an example where the SUM_RANGE_DECREASING

(9, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_range_decreasing,['20141203']).

ctr_origin(sum_range_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(sum_range_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_range_decreasing,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_range_decreasing, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2*(rv-1),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_range_decreasing, []).

ctr_functional_dependency(sum_range_decreasing, 1, [2]).

ctr_typical(sum_range_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_range_decreasing,sum_range_decreasing(9,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_range_decreasing,[]).

ctr_eval(sum_range_decreasing, [checker(sum_range_decreasing_c1),
    checker(sum_range_decreasing_c),
    automaton(sum_range_decreasing_a1),
    automaton(sum_range_decreasing_a),
    automaton_with_signature(sum_range_decreasing_a1_s),
    automaton_with_signature(sum_range_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_range_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_decreasing_c(VARS, Default, s, Default, First, Default, Value).

sum_range_decreasing_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_range_decreasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is R+abs(H-Xj),
        sum_range_decreasing_c([Xj|Xs], Default, s, C, Xj, A1000, Result).
sum_range_decreasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        sum_range_decreasing_c([Xj|Xs], Default, s, C, Xj, R, Result).

sum_range_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_decreasing_c1(VARS, Default, s, Default, Value).

sum_range_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_range_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(0,Xi-Xj),
        sum_range_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
sum_range_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_range_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_range_decreasing, sum_range_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_decreasing, sum_range_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_decreasing, sum_range_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_decreasing, sum_range_decreasing_ao1, pair_signature(2,signature)).

sum_range_decreasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_decreasing_a(Flag,Value,VARIABLES,Default).

sum_range_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, R + abs(H - Xj)])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_range_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

sum_range_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, R + abs(H - Xj)])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_range_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_decreasing_a1(Flag,Value,VARIABLES,Default).

sum_range_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + max(0, Xi - Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_range_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

sum_range_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + max(0, Xi - Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_range_decreasing_r(VALUE,Xs,SV):-
        sum_range_decreasing_r(VALUE,Xs,SV,SV).

sum_range_decreasing_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2*(RV-1).


sum_range_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1326: Illustrating the SUM_RANGE_DECREASING constraint of the Example
slot
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Automaton Figures 4.1327 and 4.1328 respectively depict the automaton associated with the constraint
SUM_RANGE_DECREASING and its simplified form.

R s





C ← default
H ← VAR1
R← default





R + C

>{
H ← VARi+1

R← R + |H − VARi+1|
} ≤

{H ← VARi+1}

Figure 4.1327: Automaton for the SUM_RANGE_DECREASING constraint obtained
by applying decoration Table 3.48 to the seed transducer of the DECREASING pattern
where default is 0

R s

{R← default}

R

>
{R← R + max(0, VARi − VARi+1)} ≤

Figure 4.1328: Simplified automaton for the SUM_RANGE_DECREASING constraint
obtained by applying decoration Table 3.46 to the seed transducer of the DECREASING
pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_RANGE_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint SUM_RANGE_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c ∗ (rv− 1)¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬
7

VALUE ≤ 6

Purpose

VALUE is the sum of the differences between the largest and smallest value in each
occurrence of the DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (9, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.1329 provides an example where the SUM_RANGE_DECREASING_SEQUENCE

(9, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_range_decreasing_sequence,['20141203']).

ctr_origin(sum_range_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_range_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_range_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_range_decreasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2*(rv-1),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_range_decreasing_sequence, []).

ctr_functional_dependency(sum_range_decreasing_sequence, 1, [2]).

ctr_typical(sum_range_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_range_decreasing_sequence,sum_range_decreasing_sequence(9,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_range_decreasing_sequence,[]).

ctr_eval(sum_range_decreasing_sequence, [checker(sum_range_decreasing_sequence_c1),
    checker(sum_range_decreasing_sequence_c),
    automaton(sum_range_decreasing_sequence_a1),
    automaton(sum_range_decreasing_sequence_a),
    automaton_with_signature(sum_range_decreasing_sequence_a1_s),
    automaton_with_signature(sum_range_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_range_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_decreasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

sum_range_decreasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        sum_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
sum_range_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        sum_range_decreasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
sum_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        sum_range_decreasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
sum_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi=:=Xj, !,
        sum_range_decreasing_sequence_c([Xj|Xs], Default, t, C, H, R, Result).
sum_range_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_range_decreasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).

sum_range_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_decreasing_sequence_c1(VARS, Default, s, Default, Value).

sum_range_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(0,Xi-Xj),
        sum_range_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
sum_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_range_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(0,Xi-Xj),
        sum_range_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
sum_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_range_decreasing_sequence_c1([Xj|Xs], Default, t, R, Result).
sum_range_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        sum_range_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_range_decreasing_sequence, sum_range_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_decreasing_sequence, sum_range_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_decreasing_sequence, sum_range_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_decreasing_sequence, sum_range_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_range_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_range_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), H, R])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,s,([Default, Xj, R + C]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_range_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(t,GT,t,([abs(H - Xj), H, R])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,s,([Default, Xj, R + C]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_range_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_range_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([R + max(0, Xi - Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R + max(0, Xi - Xj)])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_range_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([R + max(0, Xi - Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(t,GT,t,([R + max(0, Xi - Xj)])),
        arc(t,EQ,t,([R])),
        arc(t,LT,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_range_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_range_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_range_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2*(RV-1).


sum_range_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1329: Illustrating the SUM_RANGE_DECREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.1330 and 4.1331 respectively depict the automaton associated with the constraint
SUM_RANGE_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
H ← VAR1
R← default





≥ t

R
+

C >
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}=

<



C ← default
H ← VARi+1

R← R + C





Figure 4.1330: Automaton for the SUM_RANGE_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.48 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is 0

≤ s

{R← default}

≥ t

R

>
{R← R + max(0, VARi − VARi+1)}

≤

>
{R← R + max(0, VARi − VARi+1)}=

<

Figure 4.1331: Simplified automaton for the SUM_RANGE_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.46 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_RANGE_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint SUM_RANGE_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c ∗ (rv− 1)¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬
7

VALUE ≤ 6

Purpose

VALUE is the sum of the differences between the largest and smallest value in each occur-
rence of the INCREASING pattern in the time-series given by the VARIABLES collection.
If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature RANGE computes the range of the values from index i to index
j + 1.

Example (9, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.1332 provides an example where the SUM_RANGE_INCREASING

(9, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_range_increasing,['20141203']).

ctr_origin(sum_range_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(sum_range_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_range_increasing,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_range_increasing, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2*(rv-1),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_range_increasing, []).

ctr_functional_dependency(sum_range_increasing, 1, [2]).

ctr_typical(sum_range_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_range_increasing,sum_range_increasing(9,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_range_increasing,[]).

ctr_eval(sum_range_increasing, [checker(sum_range_increasing_c1),
    checker(sum_range_increasing_c),
    automaton(sum_range_increasing_a1),
    automaton(sum_range_increasing_a),
    automaton_with_signature(sum_range_increasing_a1_s),
    automaton_with_signature(sum_range_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_range_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_increasing_c(VARS, Default, s, Default, First, Default, Value).

sum_range_increasing_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_range_increasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        sum_range_increasing_c([Xj|Xs], Default, s, C, Xj, R, Result).
sum_range_increasing_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is R+abs(H-Xj),
        sum_range_increasing_c([Xj|Xs], Default, s, C, Xj, A1000, Result).

sum_range_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_increasing_c1(VARS, Default, s, Default, Value).

sum_range_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_range_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_range_increasing_c1([Xj|Xs], Default, s, R, Result).
sum_range_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(0,Xj-Xi),
        sum_range_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_range_increasing, sum_range_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_increasing, sum_range_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_increasing, sum_range_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_increasing, sum_range_increasing_ao1, pair_signature(2,signature)).

sum_range_increasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_increasing_a(Flag,Value,VARIABLES,Default).

sum_range_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,s,([C, Xj, R + abs(H - Xj)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_range_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_increasing_ao(Flag,Value,VARIABLES,Default,Options).

sum_range_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,s,([C, Xj, R + abs(H - Xj)]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_range_increasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_increasing_a1(Flag,Value,VARIABLES,Default).

sum_range_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + max(0, Xj - Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_range_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

sum_range_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + max(0, Xj - Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_range_increasing_r(VALUE,Xs,SV):-
        sum_range_increasing_r(VALUE,Xs,SV,SV).

sum_range_increasing_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2*(RV-1).


sum_range_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1332: Illustrating the SUM_RANGE_INCREASING constraint of the Example
slot
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Automaton Figures 4.1333 and 4.1334 respectively depict the automaton associated with the constraint
SUM_RANGE_INCREASING and its simplified form.

R s





C ← default
H ← VAR1
R← default





R + C

≥
{H ← VARi+1}

<{
H ← VARi+1

R← R + |H − VARi+1|
}

Figure 4.1333: Automaton for the SUM_RANGE_INCREASING constraint obtained by
applying decoration Table 3.48 to the seed transducer of the INCREASING pattern
where default is 0

R s

{R← default}

R

≥<
{R← R + max(0, VARi+1 − VARi)}

Figure 4.1334: Simplified automaton for the SUM_RANGE_INCREASING constraint
obtained by applying decoration Table 3.47 to the seed transducer of the INCREASING
pattern where default is 0;Ri−Ri−2−Xi+Xi−2 ≥ 0 andRi−Ri−1−Xi+Xi−1 ≥ 0
are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_RANGE_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint SUM_RANGE_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c ∗ (rv− 1)¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬
7

VALUE ≤ 6

Purpose

VALUE is the sum of the differences between the largest and smallest value in each occur-
rence of the INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature RANGE computes the range of the values from index
i to index j + 1.

Example (9, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.1335 provides an example where the SUM_RANGE_INCREASING_SEQUENCE

(9, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_range_increasing_sequence,['20141203']).

ctr_origin(sum_range_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_range_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_range_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_range_increasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2*(rv-1),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_range_increasing_sequence, []).

ctr_functional_dependency(sum_range_increasing_sequence, 1, [2]).

ctr_typical(sum_range_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_range_increasing_sequence,sum_range_increasing_sequence(9,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_range_increasing_sequence,[]).

ctr_eval(sum_range_increasing_sequence, [checker(sum_range_increasing_sequence_c1),
    checker(sum_range_increasing_sequence_c),
    automaton(sum_range_increasing_sequence_a1),
    automaton(sum_range_increasing_sequence_a),
    automaton_with_signature(sum_range_increasing_sequence_a1_s),
    automaton_with_signature(sum_range_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_range_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_increasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

sum_range_increasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        sum_range_increasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
sum_range_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        sum_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).
sum_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_range_increasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).
sum_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi=:=Xj, !,
        sum_range_increasing_sequence_c([Xj|Xs], Default, t, C, H, R, Result).
sum_range_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        sum_range_increasing_sequence_c([Xj|Xs], Default, t, A1000, H, R, Result).

sum_range_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_increasing_sequence_c1(VARS, Default, s, Default, Value).

sum_range_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_range_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_range_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_range_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(0,Xj-Xi),
        sum_range_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).
sum_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi>Xj, !,
        sum_range_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi=:=Xj, !,
        sum_range_increasing_sequence_c1([Xj|Xs], Default, t, R, Result).
sum_range_increasing_sequence_c1([Xi,Xj|Xs], Default, t, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(0,Xj-Xi),
        sum_range_increasing_sequence_c1([Xj|Xs], Default, t, A1000, Result).

ctr_automaton_signature(sum_range_increasing_sequence, sum_range_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_increasing_sequence, sum_range_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_increasing_sequence, sum_range_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_increasing_sequence, sum_range_increasing_sequence_ao1, pair_signature(2,signature)).

sum_range_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_range_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), H, R])),
        arc(t,GT,s,([Default, Xj, R + C])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,t,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_range_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_range_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,t,([abs(H - Xj), H, R])),
        arc(t,GT,s,([Default, Xj, R + C])),
        arc(t,EQ,t,([C, H, R])),
        arc(t,LT,t,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_range_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_range_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([R + max(0, Xj - Xi)])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R + max(0, Xj - Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_range_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,t,([R + max(0, Xj - Xi)])),
        arc(t,GT,s,([R])),
        arc(t,EQ,t,([R])),
        arc(t,LT,t,([R + max(0, Xj - Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_range_increasing_sequence_r(VALUE,Xs,SV):-
        sum_range_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_range_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2*(RV-1).


sum_range_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1335: Illustrating the SUM_RANGE_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.1336 and 4.1337 respectively depict the automaton associated with the constraint
SUM_RANGE_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
H ← VAR1
R← default





≤ t

R
+

C

≥
{H ← VARi+1}

<
{C ← |H − VARi+1|}

>



C ← default
H ← VARi+1

R← R + C





=
<

{C ← |H − VARi+1|}

Figure 4.1336: Automaton for the SUM_RANGE_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.48 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0

≥ s

{R← default}

≤ t

R

≥

<
{R← R + max(0, VARi+1 − VARi)}>

=
<

{R← R + max(0, VARi+1 − VARi)}

Figure 4.1337: Simplified automaton for the SUM_RANGE_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.47 to the seed transducer of the
INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_RANGE_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint SUM_RANGE_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c ∗ (rv− 1)¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬
7

VALUE ≤ 6

Purpose

VALUE is the sum of the differences between the largest and smallest value in each oc-
currence of the STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (10, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.1338 provides an example where the SUM_RANGE_STRICTLY_DECREASING_SEQUENCE

(10, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_range_strictly_decreasing_sequence,['20141203']).

ctr_origin(sum_range_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_range_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_range_strictly_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_range_strictly_decreasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2*(rv-1),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_range_strictly_decreasing_sequence, []).

ctr_functional_dependency(sum_range_strictly_decreasing_sequence, 1, [2]).

ctr_typical(sum_range_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_range_strictly_decreasing_sequence,sum_range_strictly_decreasing_sequence(10,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(sum_range_strictly_decreasing_sequence,[]).

ctr_eval(sum_range_strictly_decreasing_sequence, [checker(sum_range_strictly_decreasing_sequence_c1),
    checker(sum_range_strictly_decreasing_sequence_c),
    automaton(sum_range_strictly_decreasing_sequence_a1),
    automaton(sum_range_strictly_decreasing_sequence_a),
    automaton_with_signature(sum_range_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(sum_range_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_range_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_strictly_decreasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

sum_range_strictly_decreasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        sum_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
sum_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi=<Xj, !,
        sum_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
sum_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi>Xj, !,
        A1000 is abs(H-Xj),
        sum_range_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
sum_range_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi=<Xj, !,
        A1000 is R+C,
        sum_range_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).

sum_range_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Value).

sum_range_strictly_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(0,Xi-Xj),
        sum_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+max(0,Xi-Xj),
        sum_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_range_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        sum_range_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_range_strictly_decreasing_sequence, sum_range_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_strictly_decreasing_sequence, sum_range_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_strictly_decreasing_sequence, sum_range_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_strictly_decreasing_sequence, sum_range_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_range_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), H, R])),
        arc(r,LT,s,([Default, Xj, R + C])),
        arc(r,EQ,s,([Default, Xj, R + C]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_range_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([abs(H - Xj), H, R])),
        arc(s,LT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(r,GT,r,([abs(H - Xj), H, R])),
        arc(r,LT,s,([Default, Xj, R + C])),
        arc(r,EQ,s,([Default, Xj, R + C]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_range_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + max(0, Xi - Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R + max(0, Xi - Xj)])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_range_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + max(0, Xi - Xj)])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R + max(0, Xi - Xj)])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_range_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_range_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_range_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2*(RV-1).


sum_range_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1338: Illustrating the SUM_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.1339 and 4.1340 respectively depict the automaton associated with the constraint
SUM_RANGE_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
H ← VAR1
R← default





> r

R
+

C >
{C ← |H − VARi+1|}

≤
{H ← VARi+1}

>
{C ← |H − VARi+1|}

≤



C ← default
H ← VARi+1

R← R + C





Figure 4.1339: Automaton for the SUM_RANGE_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.48 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0

≤ s

{R← default}

> r

R

>
{R← R + max(0, VARi − VARi+1)}

≤

>
{R← R + max(0, VARi − VARi+1)}

≤

Figure 4.1340: Simplified automaton for the
SUM_RANGE_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.46 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_RANGE_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint SUM_RANGE_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE ≥ 0
VALUE ≤ bsv/2c ∗ (rv− 1)¬

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|

0

2

¬
7

VALUE ≤ 6

Purpose

VALUE is the sum of the differences between the largest and smallest value in each oc-
currence of the STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by
the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature RANGE computes the range of the values
from index i to index j + 1.

Example (9, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.1341 provides an example where the SUM_RANGE_STRICTLY_INCREASING_SEQUENCE

(9, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_range_strictly_increasing_sequence,['20141203']).

ctr_origin(sum_range_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_range_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_range_strictly_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_range_strictly_increasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES')],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=0,'VALUE'=<markup(sv/2*(rv-1),1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_range_strictly_increasing_sequence, []).

ctr_functional_dependency(sum_range_strictly_increasing_sequence, 1, [2]).

ctr_typical(sum_range_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_range_strictly_increasing_sequence,sum_range_strictly_increasing_sequence(9,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(sum_range_strictly_increasing_sequence,[]).

ctr_eval(sum_range_strictly_increasing_sequence, [checker(sum_range_strictly_increasing_sequence_c1),
    checker(sum_range_strictly_increasing_sequence_c),
    automaton(sum_range_strictly_increasing_sequence_a1),
    automaton(sum_range_strictly_increasing_sequence_a),
    automaton_with_signature(sum_range_strictly_increasing_sequence_a1_s),
    automaton_with_signature(sum_range_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_range_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_strictly_increasing_sequence_c(VARS, Default, s, Default, First, Default, Value).

sum_range_strictly_increasing_sequence_c([_], Default, _, CLast, HLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi>=Xj, !,
        sum_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, Xj, R, Result).
sum_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        sum_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).
sum_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi>=Xj, !,
        A1000 is R+C,
        sum_range_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, Xj, A1000, Result).
sum_range_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, H, R, Result) :-
        Xi<Xj, !,
        A1000 is abs(H-Xj),
        sum_range_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, H, R, Result).

sum_range_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_range_strictly_increasing_sequence_c1(VARS, Default, s, Default, Value).

sum_range_strictly_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_range_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(0,Xj-Xi),
        sum_range_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        sum_range_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_range_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+max(0,Xj-Xi),
        sum_range_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).

ctr_automaton_signature(sum_range_strictly_increasing_sequence, sum_range_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_strictly_increasing_sequence, sum_range_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_strictly_increasing_sequence, sum_range_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_range_strictly_increasing_sequence, sum_range_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

sum_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_range_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), H, R])),
        arc(r,GT,s,([Default, Xj, R + C])),
        arc(r,EQ,s,([Default, Xj, R + C])),
        arc(r,LT,r,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_range_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, Xj, R])),
        arc(s,EQ,s,([C, Xj, R])),
        arc(s,LT,r,([abs(H - Xj), H, R])),
        arc(r,GT,s,([Default, Xj, R + C])),
        arc(r,EQ,s,([Default, Xj, R + C])),
        arc(r,LT,r,([abs(H - Xj), H, R]))],
        [C,H,R], [Default,First,Default], [CLast,HLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_range_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_range_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_range_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + max(0, Xj - Xi)])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R + max(0, Xj - Xi)]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_range_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_range_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_range_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + max(0, Xj - Xi)])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R + max(0, Xj - Xi)]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_range_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        sum_range_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_range_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=0,
        VALUE#=<SV/2*(RV-1).


sum_range_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1341: Illustrating the SUM_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.1342 and 4.1343 respectively depict the automaton associated with the constraint
SUM_RANGE_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
H ← VAR1
R← default





< r

R
+

C

≥
{H ← VARi+1}

<
{C ← |H − VARi+1|}

≥



C ← default
H ← VARi+1

R← R + C





<
{C ← |H − VARi+1|}

Figure 4.1342: Automaton for the SUM_RANGE_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.48 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0

≥ s

{R← default}

< r

R

≥

<
{R← R + max(0, VARi+1 − VARi)}≥

<
{R← R + max(0, VARi+1 − VARi)}

Figure 4.1343: Simplified automaton for the
SUM_RANGE_STRICTLY_INCREASING_SEQUENCE constraint obtained
by applying decoration Table 3.47 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_SURF_BUMP_ON_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint SUM_SURF_BUMP_ON_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> > < > >

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(3 ∗ minv+ 3, (3 ∗ minv+ 3) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(3 ∗ maxv− 3¬, (3 ∗ maxv− 3) ∗ np)
among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
n1 ≥ VALUE− 3 ∗ np− max((sv− 3) ∗ (maxv− 3), 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
n2 ≥ min((sv− 3) ∗ (minv+ 3), 0)− 3 ∗ np− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = max(0, b(sv− 3)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

1

4


9

VALUE ≤ 18 = (3 ∗ 4 − 3) ∗ 2

Ê Ë−4

−1

¬

VALUE ≤ −6 = −1 ∗ 3 − 3

Purpose

VALUE is the sum of the surface of occurrences of the
BUMP_ON_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example (27, 〈7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3〉)

Figure 4.1344 provides an example where the SUM_SURF_BUMP_ON_DECREASING_SEQUENCE

(27, [7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(sum_surf_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_surf_bump_on_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_bump_on_decreasing_sequence, let([sv=size('VARIABLES'),np=max(0,(sv-3)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(3*minv+3,(3*minv+3)*np),'VALUE'=0#\/'VALUE'=<max(markup(3*maxv-3,1),markup((3*maxv-3)*np,2)),among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),n1>='VALUE'-3*np-max((sv-3)*(maxv-3),0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),n2>=min((sv-3)*(minv+3),0)-3*np-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_bump_on_decreasing_sequence, []).

ctr_functional_dependency(sum_surf_bump_on_decreasing_sequence, 1, [2]).

ctr_typical(sum_surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(sum_surf_bump_on_decreasing_sequence,sum_surf_bump_on_decreasing_sequence(27,[[var-7],[var-6],[var-5],[var-6],[var-5],[var-4],[var-1],[var-4],[var-7],[var-5],[var-4],[var-2],[var-5],[var-4],[var-3],[var-3]])).


ctr_key_words(sum_surf_bump_on_decreasing_sequence,[]).

ctr_eval(sum_surf_bump_on_decreasing_sequence, [checker(sum_surf_bump_on_decreasing_sequence_c1),
    checker(sum_surf_bump_on_decreasing_sequence_c),
    automaton(sum_surf_bump_on_decreasing_sequence_a1),
    automaton(sum_surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(sum_surf_bump_on_decreasing_sequence_a1_s),
    automaton_with_signature(sum_surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_bump_on_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_bump_on_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
sum_surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result).

sum_surf_bump_on_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_bump_on_decreasing_sequence_c1(VARS, Default, s, 0, Default, Value).

sum_surf_bump_on_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_bump_on_decreasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_bump_on_decreasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(sum_surf_bump_on_decreasing_sequence, sum_surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_bump_on_decreasing_sequence, sum_surf_bump_on_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_bump_on_decreasing_sequence, sum_surf_bump_on_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_bump_on_decreasing_sequence, sum_surf_bump_on_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_surf_bump_on_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_bump_on_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,GT,v,([C, D + Xi, R])),
        arc(v,LT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,GT,t,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_bump_on_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_bump_on_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,LT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,GT,t,([C, D, R])),
        arc(t,GT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,LT,u,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,GT,v,([C, D + Xi, R])),
        arc(v,LT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,GT,t,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_surf_bump_on_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_bump_on_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([D + Xi, R])),
        arc(u,LT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,GT,v,([D + Xi, R])),
        arc(v,LT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,GT,t,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_bump_on_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_bump_on_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,LT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,GT,t,([D, R])),
        arc(t,GT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,LT,u,([D + Xi, R])),
        arc(u,LT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,GT,v,([D + Xi, R])),
        arc(v,LT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,GT,t,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_surf_bump_on_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(3*MINV+3,(3*MINV+3)*max(0,(SV-3)/3)),
        VALUE#=0#\/VALUE#=<max(3*MAXV-3,(3*MAXV-3)*max(0,(SV-3)/3)).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1344: Illustrating the SUM_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1345 and 4.1346 respectively depict the automaton associated with the constraint
SUM_SURF_BUMP_ON_DECREASING_SEQUENCE and its simplified form.
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Figure 4.1345: Automaton for the SUM_SURF_BUMP_ON_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.1346: Simplified automaton for the
SUM_SURF_BUMP_ON_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.26 to the seed transducer of the
BUMP_ON_DECREASING_SEQUENCE pattern where default is 0
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SUM_SURF_DECREASING

AGGREGATOR FEATURE PATTERN

I B C J

DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint SUM_SURF_DECREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>

PL


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_decreasing,['20141203']).

ctr_origin(sum_surf_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(sum_surf_decreasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_decreasing, let([sv=size('VARIABLES'),np=sv/q,maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),lb1=min(sv/2+1,sv/min(min(sv,rv),abs(minv)+1)+min(1,sv mod min(min(sv,rv),abs(minv)+1))),ub1=sv/2+1,lb2=min(sv/2+1,sv/min(min(sv,rv),abs(maxv)+1)+min(1,sv mod min(min(sv,rv),abs(maxv)+1))),ub2=sv/2+1],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=min_interval(q,lb1,ub1,markup(min(0,q*(2*(np-1)*minv+np*np-2*np+1)+max(0,min(1,np-1))*(sv mod(np*q))*(2*minv-1+2*np)+max(0,min(1,2-np))*(2*minv+1)*(q-1)),1)),'VALUE'=<max_interval(q,lb2,ub2,max(0,q*(2*(np-1)*maxv-np*np+2*np-1)+max(0,min(1,np-1))*(sv mod(np*q))*(2*maxv+1-2*np)+max(0,min(1,2-np))*(2*maxv-1)*(q-1))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_decreasing, []).

ctr_functional_dependency(sum_surf_decreasing, 1, [2]).

ctr_typical(sum_surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_decreasing,sum_surf_decreasing(37,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_surf_decreasing,[]).

ctr_eval(sum_surf_decreasing, [checker(sum_surf_decreasing_c1),
    checker(sum_surf_decreasing_c),
    automaton(sum_surf_decreasing_a1),
    automaton(sum_surf_decreasing_a),
    automaton_with_signature(sum_surf_decreasing_a1_s),
    automaton_with_signature(sum_surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_decreasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_decreasing_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_decreasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi+Xj),
        sum_surf_decreasing_c([Xj|Xs], Default, s, C, 0, A1000, Result).
sum_surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_decreasing_c([Xj|Xs], Default, s, C, D, R, Result).

sum_surf_decreasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_decreasing_c1(VARS, Default, s, Default, Value).

sum_surf_decreasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_surf_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(Xi+Xj),
        sum_surf_decreasing_c1([Xj|Xs], Default, s, A1000, Result).
sum_surf_decreasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_surf_decreasing_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_surf_decreasing, sum_surf_decreasing_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing, sum_surf_decreasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing, sum_surf_decreasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing, sum_surf_decreasing_ao1, pair_signature(2,signature)).

sum_surf_decreasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_decreasing_a(Flag,Value,VARIABLES,Default).

sum_surf_decreasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_decreasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 0, R + D + Xi + Xj])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_decreasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_decreasing_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_decreasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_decreasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, 0, R + D + Xi + Xj])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_decreasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_decreasing_a1(Flag,Value,VARIABLES,Default).

sum_surf_decreasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_decreasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + Xi + Xj])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_surf_decreasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_decreasing_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_decreasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_decreasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R + Xi + Xj])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_decreasing_r(VALUE,Xs,SV):-
        sum_surf_decreasing_r(VALUE,Xs,SV,SV).

sum_surf_decreasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        Lb0 is min(SV//2+1,SV//min(min(SV,RV),abs(MINV)+1)+min(1,SV mod min(min(SV,RV),abs(MINV)+1))),
        Ub0 is SV//2+1,
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,X0*(2*(SV//X0-1)*MINV+SV//X0*(SV//X0)-2*(SV//X0)+1)+max(0,min(1,SV//X0-1))*(SV mod(SV//X0*X0))*(2*MINV-1+2*(SV//X0))+max(0,min(1,2-SV//X0))*(2*MINV+1)*(X0-1))
        ),
        min_member(Q0,List0),
        Lb1 is min(SV//2+1,SV//min(min(SV,RV),abs(MAXV)+1)+min(1,SV mod min(min(SV,RV),abs(MAXV)+1))),
        Ub1 is SV//2+1,
        (for(X1,Lb1,Ub1),
         foreach(R1,List1),
         param(SV,RV,MINV,MAXV) do
             R1 is max(0,X1*(2*(SV//X1-1)*MAXV-SV//X1*(SV//X1)+2*(SV//X1)-1)+max(0,min(1,SV//X1-1))*(SV mod(SV//X1*X1))*(2*MAXV+1-2*(SV//X1))+max(0,min(1,2-SV//X1))*(2*MAXV-1)*(X1-1))
        ),
        max_member(Q1,List1),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=Q0,
        VALUE#=<Q1.

ctr_glue_matrix(sum_surf_decreasing, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(sum_surf_decreasing, [cell(s,s,0)]).


sum_surf_decreasing.pl
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Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0

VALUE ≥ minq∈[lb1,ub1] min


0,
∑



q ∗ (
∑(

2 ∗ (np− 1) ∗ minv,
np ∗ np

)
−

2 ∗ np
+ 1),

∏
max

(
0, min

(
1, np− 1

) )
,

sv mod np ∗ q,∑(
2 ∗ minv− 1,
2 ∗ np

)
 ,

∏ max
(

0, min
(

1, 2− np
) )

,
2 ∗ minv+ 1,
q− 1






¬

VALUE ≤ maxq∈[lb2,ub2] max


0,
∑



q ∗ (
∑ 2 ∗ (np− 1) ∗ maxv−

np ∗ np ,

2 ∗ np

− 1),

∏
max

(
0, min

(
1, np− 1

) )
,

sv mod np ∗ q,
2 ∗ maxv+ 1−
2 ∗ np

 ,

∏ max
(

0, min
(

1, 2− np
) )

,
2 ∗ maxv− 1,
q− 1






required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/qc
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

lb1 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |minv|+ 1)c,
min(1, sv mod min(min(sv, rv), |minv|+ 1))

) 
ub1 = bsv/2c+ 1

lb2 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |maxv|+ 1)c,
min(1, sv mod min(min(sv, rv), |maxv|+ 1))

) 
ub2 = bsv/2c+ 1

−9

−5

¬

VALUE ≥ −122

−6

−3

¬

VALUE ≥ −74

Purpose

VALUE is the sum of the surface of occurrences of the DECREASING pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (37, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1347 provides an example where the SUM_SURF_DECREASING

(37, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

< > = < < = > = > > = < < > =

6

decreasing 1
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decreasing 2
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37 (SUM)
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Figure 4.1347: Illustrating the SUM_SURF_DECREASING constraint of the Example
slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1348 and 4.1349 respectively depict the automaton associated with the constraint
SUM_SURF_DECREASING and its simplified form.

R s





C ← default
D ← 0
R← default





R + C

>{
D ← 0
R← R + D + VARi + VARi+1

}
≤

Figure 4.1348: Automaton for the SUM_SURF_DECREASING constraint obtained by
applying decoration Table 3.37 to the seed transducer of the DECREASING pattern
where default is 0

R s

{R← default}

R

>
{R← R + VARi + VARi+1} ≤

Figure 4.1349: Simplified automaton for the SUM_SURF_DECREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the DECREASING
pattern where default is 0

s

s
−→
C +

←−
C

Table 4.317: Concrete glue matrix, derived from the parametrised glue matrix 3.4,
for the SUM_SURF_DECREASING constraint defined as the composition of the
DECREASING pattern , the feature SURF , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.318: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.4, for the simplified automaton of the SUM_SURF_DECREASING constraint de-
fined as the composition of the DECREASING pattern , the feature SURF , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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SUM_SURF_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint SUM_SURF_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
rv = 2⇒ VALUE = 0 ∨ VALUE ≥ min(2 ∗ minv+ 1, (2 ∗ minv+ 1) ∗ np)
rv ≥ 3⇒∨ VALUE = 0,

VALUE ≥ min

(
2 ∗ minv+ 1¬,
(2 ∗ minv+ 1) ∗ np+ min(0, sv mod 2 ∗ (minv+ 2))

) 
rv = 2⇒ VALUE = 0 ∨ VALUE ≤ max(2 ∗ maxv− 1, (2 ∗ maxv− 1) ∗ np)
rv ≥ 3⇒∨ VALUE = 0,

VALUE ≤ max

(
2 ∗ maxv− 1®,
(2 ∗ maxv− 1) ∗ np+ max(0, sv mod 2 ∗ (maxv− 2))¯

) 
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, np ∗ (2 ∗ maxv− 3))
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− np− sv ∗ (maxv− 2)
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, np ∗ (2 ∗ minv+ 3))− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− np− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 1

3

¯
11

VALUE ≤ 26 = (2 ∗ 3 − 1) ∗ 5 + 1

Ê Ë Ì Í Î−3

−1

®

VALUE ≤ −3

−3

−1


11

VALUE ≥ −26 = (2 ∗ −3 + 1) ∗ 5 − 1

Ê Ë Ì Í

Î1

3

¬

VALUE ≥ 3

Purpose

VALUE is the sum of the surface of occurrences of the DECREASING_SEQUENCE pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/
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    ctr_predefined/1,
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    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
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    ctr_restrictions/2,
    ctr_typical/2,
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    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
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    ctr_example/2,
    ctr_draw_example/9,
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    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
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    ctr_eval/2,
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    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_decreasing_sequence,['20141203']).

ctr_origin(sum_surf_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_surf_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_decreasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=0,rv=2#=>'VALUE'=0#\/'VALUE'>=min(2*minv+1,(2*minv+1)*np),rv>=3#=>'VALUE'=0#\/'VALUE'>=min(markup(2*minv+1,1),markup((2*minv+1)*np+min(0,sv mod 2*(minv+2)),2)),rv=2#=>'VALUE'=0#\/'VALUE'=<max(2*maxv-1,(2*maxv-1)*np),rv>=3#=>'VALUE'=0#\/'VALUE'=<max(markup(2*maxv-1,3),markup((2*maxv-1)*np+max(0,sv mod 2*(maxv-2)),4)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,np*(2*maxv-3)),rv>2#/\maxv>1#=>n1>='VALUE'-np-sv*(maxv-2),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),rv=2#\/minv= -1#=>n2>=min(0,np*(2*minv+3))-'VALUE',rv>2#/\minv< -1#=>n2>=sv*(minv+2)-np-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_decreasing_sequence, []).

ctr_functional_dependency(sum_surf_decreasing_sequence, 1, [2]).

ctr_typical(sum_surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_decreasing_sequence,sum_surf_decreasing_sequence(34,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_surf_decreasing_sequence,[]).

ctr_eval(sum_surf_decreasing_sequence, [checker(sum_surf_decreasing_sequence_c1),
    checker(sum_surf_decreasing_sequence_c),
    automaton(sum_surf_decreasing_sequence_a1),
    automaton(sum_surf_decreasing_sequence_a),
    automaton_with_signature(sum_surf_decreasing_sequence_a1_s),
    automaton_with_signature(sum_surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        sum_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        sum_surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        sum_surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

sum_surf_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_decreasing_sequence_c1(VARS, Default, s, 0, Default, Value).

sum_surf_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(Xi+Xj),
        sum_surf_decreasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xj),
        sum_surf_decreasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        sum_surf_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_surf_decreasing_sequence, sum_surf_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing_sequence, sum_surf_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing_sequence, sum_surf_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing_sequence, sum_surf_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_surf_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_surf_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + Xj, 0, R])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_surf_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([0, R + Xi + Xj])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(t,GT,t,([0, R + D + Xj])),
        arc(t,EQ,t,([D + Xj, R])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([0, R + Xi + Xj])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(t,GT,t,([0, R + D + Xj])),
        arc(t,EQ,t,([D + Xj, R])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_surf_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_surf_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        RV#=2#=>VALUE#=0#\/VALUE#>=min(2*MINV+1,(2*MINV+1)*(SV/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#>=min(2*MINV+1,(2*MINV+1)*(SV/2)+min(0,SV mod 2*(MINV+2))),
        RV#=2#=>VALUE#=0#\/VALUE#=<max(2*MAXV-1,(2*MAXV-1)*(SV/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#=<max(2*MAXV-1,(2*MAXV-1)*(SV/2)+max(0,SV mod 2*(MAXV-2))).

ctr_glue_matrix(sum_surf_decreasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(sum_surf_decreasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,0),cell(t,t,df+(db+ -(xj)))]).


sum_surf_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example (34, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.1350 provides an example where the SUM_SURF_DECREASING_SEQUENCE

(34, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.
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Figure 4.1350: Illustrating the SUM_SURF_DECREASING_SEQUENCE constraint of
the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1351 and 4.1352 respectively depict the automaton associated with the constraint
SUM_SURF_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





≥ t

R
+

C >{
C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}=
{D ← D + VARi+1}

<



C ← default
D ← 0
R← R + C





Figure 4.1351: Automaton for the SUM_SURF_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is 0

≤ s

{
D ← 0
R← default

}

≥ t

R

>{
D ← 0
R← R + VARi + VARi+1

}

≤

>{
D ← 0
R← R + D + VARi+1

}=
{D ← D + VARi+1}

<
{D ← 0}

Figure 4.1352: Simplified automaton for the SUM_SURF_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.30 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.319: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the SUM_SURF_DECREASING_SEQUENCE constraint defined as the composition of
the DECREASING_SEQUENCE pattern , the feature SURF , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.

s t

s 0 0

t 0
−→
D +

←−
D − VARi+1

M

Table 4.320: Concrete glue matrix, derived from the parametrised glue matrix 3.5, for
the simplified automaton of the SUM_SURF_DECREASING_SEQUENCE constraint de-
fined as the composition of the DECREASING_SEQUENCE pattern , the feature SURF ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_SURF_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint SUM_SURF_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = 0 ∨ VALUE ≤ max(2 ∗ (maxv− 1)®, (sv− 2) ∗ (maxv− 1)¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

3

¯
5

VALUE ≤ 6

−4

−1

®

VALUE ≤ −4

−4

−1


5

VALUE ≥ −9

0

3

¬

VALUE ≥ 2

Purpose

VALUE is the sum of the surface of occurrences of the DECREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (12, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.1353 provides an example where the SUM_SURF_DECREASING_TERRACE

(12, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_decreasing_terrace,['20141203']).

ctr_origin(sum_surf_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(sum_surf_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_decreasing_terrace, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=0#\/'VALUE'=<max(markup(2*(maxv-1),3),markup((sv-2)*(maxv-1),4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_decreasing_terrace, []).

ctr_functional_dependency(sum_surf_decreasing_terrace, 1, [2]).

ctr_typical(sum_surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(sum_surf_decreasing_terrace,sum_surf_decreasing_terrace(12,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(sum_surf_decreasing_terrace,[]).

ctr_eval(sum_surf_decreasing_terrace, [checker(sum_surf_decreasing_terrace_c1),
    checker(sum_surf_decreasing_terrace_c),
    automaton(sum_surf_decreasing_terrace_a1),
    automaton(sum_surf_decreasing_terrace_a),
    automaton_with_signature(sum_surf_decreasing_terrace_a1_s),
    automaton_with_signature(sum_surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
sum_surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

sum_surf_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_decreasing_terrace_c1(VARS, Default, s, 0, Default, Value).

sum_surf_decreasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_decreasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
sum_surf_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_decreasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_surf_decreasing_terrace, sum_surf_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing_terrace, sum_surf_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing_terrace, sum_surf_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_decreasing_terrace, sum_surf_decreasing_terrace_ao1, pair_signature(2,signature)).

sum_surf_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

sum_surf_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, R + D + Xi])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, R + D + Xi])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

sum_surf_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, R + D + Xi])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, R + D + Xi])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_decreasing_terrace_r(VALUE,Xs,SV):-
        sum_surf_decreasing_terrace_r(VALUE,Xs,SV,SV).

sum_surf_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=0#\/VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(sum_surf_decreasing_terrace, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,df+(db+xj)),cell(t,s,cf+cb),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(sum_surf_decreasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+xj)),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


sum_surf_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1353: Illustrating the SUM_SURF_DECREASING_TERRACE constraint of the
Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1354 and 4.1355 respectively depict the automaton associated with the constraint
SUM_SURF_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C

≤

>

>

=
{D ← D + VARi}

<

=
{D ← D + VARi}

>{
D ← 0
R← R + D + VARi

}

<

{D
←

0}

Figure 4.1354: Automaton for the SUM_SURF_DECREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is 0
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Figure 4.1355: Simplified automaton for the SUM_SURF_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.29 to the seed transducer of the
DECREASING_TERRACE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C

−→
D +

←−
D + VARi+1

C

t
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.321: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the SUM_SURF_DECREASING_TERRACE constraint defined as the composition of the
DECREASING_TERRACE pattern , the feature SURF , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + VARi+1

C

t 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.322: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the simplified automaton of the SUM_SURF_DECREASING_TERRACE constraint de-
fined as the composition of the DECREASING_TERRACE pattern , the feature SURF ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_SURF_DIP_ON_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint SUM_SURF_DIP_ON_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< < > < <

PL

Restrictions sv ≤ 5 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(3 ∗ minv+ 3, (3 ∗ minv+ 3) ∗ np)
VALUE = 0 ∨ VALUE ≤ max(3 ∗ maxv− 3¬, (3 ∗ maxv− 3) ∗ np)
among(n1, VARIABLES[3, sv− 1], 〈maxv− 2, maxv− 1, maxv〉)
n1 ≥ VALUE− 3 ∗ np− max((sv− 3) ∗ (maxv− 3), 0)
among(n2, VARIABLES[3, sv− 1], 〈minv, minv+ 1, minv+ 2〉)
n2 ≥ min((sv− 3) ∗ (minv+ 3), 0)− 3 ∗ np− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = max(0, b(sv− 3)/3c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

1

4


9

VALUE ≤ 18 = (3 ∗ 4 − 3) ∗ 2

Ê Ë−4

−1

¬

VALUE ≤ −6 = −1 ∗ 3 − 3

Purpose

VALUE is the sum of the surface of occurrences of the
DIP_ON_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES

collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example (19, 〈1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4〉)

Figure 4.1356 provides an example where the SUM_SURF_DIP_ON_INCREASING_SEQUENCE

(19, [1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4]) constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(sum_surf_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_surf_dip_on_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_dip_on_increasing_sequence, let([sv=size('VARIABLES'),np=max(0,(sv-3)/3),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<5#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(3*minv+3,(3*minv+3)*np),'VALUE'=0#\/'VALUE'=<max(markup(3*maxv-3,1),markup((3*maxv-3)*np,2)),among(n1,sub_col('VARIABLES',3,sv-1),create_col(val,[[maxv-2],[maxv-1],[maxv]])),n1>='VALUE'-3*np-max((sv-3)*(maxv-3),0),among(n2,sub_col('VARIABLES',3,sv-1),create_col(val,[[minv],[minv+1],[minv+2]])),n2>=min((sv-3)*(minv+3),0)-3*np-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_dip_on_increasing_sequence, []).

ctr_functional_dependency(sum_surf_dip_on_increasing_sequence, 1, [2]).

ctr_typical(sum_surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).


ctr_example(sum_surf_dip_on_increasing_sequence,sum_surf_dip_on_increasing_sequence(19,[[var-1],[var-2],[var-3],[var-2],[var-5],[var-6],[var-7],[var-4],[var-1],[var-3],[var-4],[var-6],[var-1],[var-2],[var-4],[var-4]])).


ctr_key_words(sum_surf_dip_on_increasing_sequence,[]).

ctr_eval(sum_surf_dip_on_increasing_sequence, [checker(sum_surf_dip_on_increasing_sequence_c1),
    checker(sum_surf_dip_on_increasing_sequence_c),
    automaton(sum_surf_dip_on_increasing_sequence_a1),
    automaton(sum_surf_dip_on_increasing_sequence_a),
    automaton_with_signature(sum_surf_dip_on_increasing_sequence_a1_s),
    automaton_with_signature(sum_surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_dip_on_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_dip_on_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, R, Result).
sum_surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, A1000, Result).

sum_surf_dip_on_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_dip_on_increasing_sequence_c1(VARS, Default, s, 0, Default, Value).

sum_surf_dip_on_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, D, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, v, A1000, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_dip_on_increasing_sequence_c1([Xi,Xj|Xs], Default, v, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_dip_on_increasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(sum_surf_dip_on_increasing_sequence, sum_surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_dip_on_increasing_sequence, sum_surf_dip_on_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_dip_on_increasing_sequence, sum_surf_dip_on_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_dip_on_increasing_sequence, sum_surf_dip_on_increasing_sequence_ao1, pair_signature(2,signature)).

sum_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_surf_dip_on_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_dip_on_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,LT,v,([C, D + Xi, R])),
        arc(v,GT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,LT,t,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_dip_on_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_dip_on_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,s,([C, D, R])),
        arc(r,EQ,s,([C, D, R])),
        arc(r,LT,t,([C, D, R])),
        arc(t,LT,t,([C, D, R])),
        arc(t,EQ,s,([C, D, R])),
        arc(t,GT,u,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R])),
        arc(u,EQ,s,([C, 0, R])),
        arc(u,LT,v,([C, D + Xi, R])),
        arc(v,GT,s,([C, 0, R])),
        arc(v,EQ,s,([C, 0, R])),
        arc(v,LT,t,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_surf_dip_on_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_dip_on_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([D + Xi, R])),
        arc(u,GT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,LT,v,([D + Xi, R])),
        arc(v,GT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,LT,t,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_dip_on_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_dip_on_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,s,([D, R])),
        arc(r,EQ,s,([D, R])),
        arc(r,LT,t,([D, R])),
        arc(t,LT,t,([D, R])),
        arc(t,EQ,s,([D, R])),
        arc(t,GT,u,([D + Xi, R])),
        arc(u,GT,s,([0, R])),
        arc(u,EQ,s,([0, R])),
        arc(u,LT,v,([D + Xi, R])),
        arc(v,GT,s,([0, R])),
        arc(v,EQ,s,([0, R])),
        arc(v,LT,t,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV):-
        sum_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_surf_dip_on_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<5#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(3*MINV+3,(3*MINV+3)*max(0,(SV-3)/3)),
        VALUE#=0#\/VALUE#=<max(3*MAXV-3,(3*MAXV-3)*max(0,(SV-3)/3)).




sum_surf_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1356: Illustrating the SUM_SURF_DIP_ON_INCREASING_SEQUENCE con-
straint of the Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1357 and 4.1358 respectively depict the automaton associated with the constraint
SUM_SURF_DIP_ON_INCREASING_SEQUENCE and its simplified form.
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Figure 4.1357: Automaton for the SUM_SURF_DIP_ON_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
DIP_ON_INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Figure 4.1358: Simplified automaton for the
SUM_SURF_DIP_ON_INCREASING_SEQUENCE constraint obtained by applying
decoration Table 3.26 to the seed transducer of the DIP_ON_INCREASING_SEQUENCE
pattern where default is 0
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SUM_SURF_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint SUM_SURF_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
rv = 2⇒ VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ np)
rv ≥ 3⇒∨( VALUE = 0,

VALUE ≥ min(minv®, min((sv− 2) ∗ (minv+ 1)− 1¯, minv ∗ np°))

)
rv = 2⇒ VALUE = 0 ∨ VALUE ≤ max(maxv− 1, (maxv− 1) ∗ np)
rv ≥ 3⇒∨( VALUE = 0,

VALUE ≤ max(maxv− 1, max((sv− 2) ∗ (maxv− 1)− 1, (maxv− 1) ∗ np))

)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− np ∗ max(0, maxv− 2)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)
among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ np ∗ min(0, minv+ 1)− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ (sv− 2) ∗ (minv+ 2)− 1− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) −1
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VALUE ≥ −10 = −2 ∗ 5
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VALUE ≥ 1

Purpose

VALUE is the sum of the surface of occurrences of the GORGE pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_gorge,['20141203']).

ctr_origin(sum_surf_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(sum_surf_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_gorge,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_gorge, let([sv=size('VARIABLES'),np=max(0,(sv-1)/2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=0,rv=2#=>'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*np,2)),rv>=3#=>'VALUE'=0#\/'VALUE'>=min(markup(minv,3),min(markup((sv-2)*(minv+1)-1,4),markup(minv*np,5))),rv=2#=>'VALUE'=0#\/'VALUE'=<max(maxv-1,(maxv-1)*np),rv>=3#=>'VALUE'=0#\/'VALUE'=<max(maxv-1,max((sv-2)*(maxv-1)-1,(maxv-1)*np)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),rv=2#\/maxv=1#=>n1>='VALUE'-np*max(0,maxv-2),rv>2#/\maxv>1#=>n1>='VALUE'-(sv-2)*(maxv-2),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),rv=2#\/minv= -1#=>n2>=np*min(0,minv+1)-'VALUE',rv>2#/\minv< -1#=>n2>=(sv-2)*(minv+2)-1-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_gorge, []).

ctr_functional_dependency(sum_surf_gorge, 1, [2]).

ctr_typical(sum_surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_gorge,sum_surf_gorge(25,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(sum_surf_gorge,[]).

ctr_eval(sum_surf_gorge, [checker(sum_surf_gorge_c1),
    checker(sum_surf_gorge_c),
    automaton(sum_surf_gorge_a1),
    automaton(sum_surf_gorge_a),
    automaton_with_signature(sum_surf_gorge_a1_s),
    automaton_with_signature(sum_surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_gorge_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        sum_surf_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_surf_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_gorge_c([Xj|Xs], Default, s, C, 0, R, Result).

sum_surf_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_gorge_c1(VARS, Default, s, 0, Default, Value).

sum_surf_gorge_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_gorge_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_gorge_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_gorge_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_gorge_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_gorge_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_gorge_c1([Xj|Xs], Default, r, 0, R, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_gorge_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_surf_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_gorge_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_surf_gorge, sum_surf_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_gorge, sum_surf_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_gorge, sum_surf_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_gorge, sum_surf_gorge_ao1, pair_signature(2,signature)).

sum_surf_gorge_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_gorge_a(Flag,Value,VARIABLES,Default).

sum_surf_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_gorge_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,GT,r,([C, D + Xi, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_gorge_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_gorge_a1(Flag,Value,VARIABLES,Default).

sum_surf_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D + Xi, R])),
        arc(r,LT,t,([0, R + D + Xi])),
        arc(r,EQ,u,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,t,([0, R + D + Xi])),
        arc(t,GT,r,([0, R])),
        arc(u,EQ,u,([D + Xi, R])),
        arc(u,GT,r,([D + Xi, R])),
        arc(u,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D + Xi, R])),
        arc(r,LT,t,([0, R + D + Xi])),
        arc(r,EQ,u,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,t,([0, R + D + Xi])),
        arc(t,GT,r,([0, R])),
        arc(u,EQ,u,([D + Xi, R])),
        arc(u,GT,r,([D + Xi, R])),
        arc(u,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_gorge_r(VALUE,Xs,SV):-
        sum_surf_gorge_r(VALUE,Xs,SV,SV).

sum_surf_gorge_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        RV#=2#=>VALUE#=0#\/VALUE#>=min(MINV,MINV*max(0,(SV-1)/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#>=min(MINV,min((SV-2)*(MINV+1)-1,MINV*max(0,(SV-1)/2))),
        RV#=2#=>VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*max(0,(SV-1)/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#=<max(MAXV-1,max((SV-2)*(MAXV-1)-1,(MAXV-1)*max(0,(SV-1)/2))).

ctr_glue_matrix(sum_surf_gorge, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(s,u,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(r,u,cf+cb),cell(t,s,cf+cb),cell(t,r,cf+(df+(db+xj))),cell(t,t,cf+cb),cell(t,u,cf+(df+(db+xj))),cell(u,s,cf+cb),cell(u,r,cf+cb),cell(u,t,cb+(df+(db+xj))),cell(u,u,cf+cb)]).

ctr_glue_matrix1(sum_surf_gorge, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(r,u,0),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,0),cell(t,u,df+(db+xj)),cell(u,s,0),cell(u,r,0),cell(u,t,df+(db+xj)),cell(u,u,0)]).


sum_surf_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example (25, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.1359 provides an example where the SUM_SURF_GORGE

(25, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.
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Figure 4.1359: Illustrating the SUM_SURF_GORGE constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1360 and 4.1361 respectively depict the automaton associated with the constraint
SUM_SURF_GORGE and its simplified form.

≤ s





C ← default
D ← 0
R← default



 > r

≤ t

= u

R + C

≤

>

>
{D ← D + VARi}

<{
C ← D + VARi
D ← 0

}

=
{D ← D + VARi}

=
{D ← D + VARi}

<{
C ← C + D + VARi
D ← 0

}

>


 C ←

default

D
←

0
R←

R
+
C




=
{D ← D + VARi}

>
{D
←

D
+
V
A
R i
}

<
{D ← 0}

Figure 4.1360: Automaton for the SUM_SURF_GORGE constraint obtained by applying
decoration Table 3.37 to the seed transducer of the GORGE pattern where default is 0
(transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}
> r
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Figure 4.1361: Simplified automaton for the SUM_SURF_GORGE constraint obtained
by applying decoration Table 3.26 to the seed transducer of the GORGE pattern where
default is 0 (transition u→ r has the same register update as transition r → u)
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s r t u

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R −→
C +

←−
C

t
−→
C +

←−
C

−→
C +

−→
D +

←−
D + VARi+1

L −→
C +

←−
C

−→
C +

−→
D +

←−
D + VARi+1

L

u
−→
C +

←−
C

−→
C +

←−
C

←−
C +

−→
D +

←−
D + VARi+1

R −→
C +

←−
C

Table 4.323: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the SUM_SURF_GORGE constraint defined as the composition of the GORGE pattern ,

the feature SURF , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t u

s 0 0 0 0

r 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

R
0

t 0
−→
D +

←−
D + VARi+1

L
0

−→
D +

←−
D + VARi+1

L

u 0 0
−→
D +

←−
D + VARi+1

R
0

Table 4.324: Concrete glue matrix, derived from the parametrised glue matrix 3.7, for
the simplified automaton of the SUM_SURF_GORGE constraint defined as the compo-
sition of the GORGE pattern , the feature SURF , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_SURF_INCREASING

AGGREGATOR FEATURE PATTERN

I B C J

DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint SUM_SURF_INCREASING(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<

PL


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_increasing,['20141203']).

ctr_origin(sum_surf_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(sum_surf_increasing,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_increasing, let([sv=size('VARIABLES'),np=sv/q,maxv=maxval('VARIABLES'^var),minv=minval('VARIABLES'^var),rv=range('VARIABLES'^var),lb1=min(sv/2+1,sv/min(min(sv,rv),abs(minv)+1)+min(1,sv mod min(min(sv,rv),abs(minv)+1))),ub1=sv/2+1,lb2=min(sv/2+1,sv/min(min(sv,rv),abs(maxv)+1)+min(1,sv mod min(min(sv,rv),abs(maxv)+1))),ub2=sv/2+1],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'>=min_interval(q,lb1,ub1,markup(min(0,q*(2*(np-1)*minv+np*np-2*np+1)+max(0,min(1,np-1))*(sv mod(np*q))*(2*minv-1+2*np)+max(0,min(1,2-np))*(2*minv+1)*(q-1)),1)),'VALUE'=<max_interval(q,lb2,ub2,max(0,q*(2*(np-1)*maxv-np*np+2*np-1)+max(0,min(1,np-1))*(sv mod(np*q))*(2*maxv+1-2*np)+max(0,min(1,2-np))*(2*maxv-1)*(q-1))),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_increasing, []).

ctr_functional_dependency(sum_surf_increasing, 1, [2]).

ctr_typical(sum_surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_increasing,sum_surf_increasing(33,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_surf_increasing,[]).

ctr_eval(sum_surf_increasing, [checker(sum_surf_increasing_c1),
    checker(sum_surf_increasing_c),
    automaton(sum_surf_increasing_a1),
    automaton(sum_surf_increasing_a),
    automaton_with_signature(sum_surf_increasing_a1_s),
    automaton_with_signature(sum_surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_increasing_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_increasing_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_increasing_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_increasing_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi+Xj),
        sum_surf_increasing_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_surf_increasing_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_increasing_c1(VARS, Default, s, Default, Value).

sum_surf_increasing_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_surf_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_surf_increasing_c1([Xj|Xs], Default, s, R, Result).
sum_surf_increasing_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(Xi+Xj),
        sum_surf_increasing_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_surf_increasing, sum_surf_increasing_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing, sum_surf_increasing_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing, sum_surf_increasing_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing, sum_surf_increasing_ao1, pair_signature(2,signature)).

sum_surf_increasing_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_increasing_a(Flag,Value,VARIABLES,Default).

sum_surf_increasing_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_increasing_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 0, R + D + Xi + Xj]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_increasing_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_increasing_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_increasing_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_increasing_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,s,([C, 0, R + D + Xi + Xj]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_increasing_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_increasing_a1(Flag,Value,VARIABLES,Default).

sum_surf_increasing_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_increasing_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + Xi + Xj]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_surf_increasing_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_increasing_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_increasing_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_increasing_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,s,([R + Xi + Xj]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_increasing_r(VALUE,Xs,SV):-
        sum_surf_increasing_r(VALUE,Xs,SV,SV).

sum_surf_increasing_r(VALUE,Xs,SV,ST):-
        maxval_int(Xs,MAXV),
        minval_int(Xs,MINV),
        range_int(Xs,RV),
        Lb0 is min(SV//2+1,SV//min(min(SV,RV),abs(MINV)+1)+min(1,SV mod min(min(SV,RV),abs(MINV)+1))),
        Ub0 is SV//2+1,
        (for(X0,Lb0,Ub0),
         foreach(R0,List0),
         param(SV,RV,MINV,MAXV) do
             R0 is min(0,X0*(2*(SV//X0-1)*MINV+SV//X0*(SV//X0)-2*(SV//X0)+1)+max(0,min(1,SV//X0-1))*(SV mod(SV//X0*X0))*(2*MINV-1+2*(SV//X0))+max(0,min(1,2-SV//X0))*(2*MINV+1)*(X0-1))
        ),
        min_member(Q0,List0),
        Lb1 is min(SV//2+1,SV//min(min(SV,RV),abs(MAXV)+1)+min(1,SV mod min(min(SV,RV),abs(MAXV)+1))),
        Ub1 is SV//2+1,
        (for(X1,Lb1,Ub1),
         foreach(R1,List1),
         param(SV,RV,MINV,MAXV) do
             R1 is max(0,X1*(2*(SV//X1-1)*MAXV-SV//X1*(SV//X1)+2*(SV//X1)-1)+max(0,min(1,SV//X1-1))*(SV mod(SV//X1*X1))*(2*MAXV+1-2*(SV//X1))+max(0,min(1,2-SV//X1))*(2*MAXV-1)*(X1-1))
        ),
        max_member(Q1,List1),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#>=Q0,
        VALUE#=<Q1.

ctr_glue_matrix(sum_surf_increasing, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(sum_surf_increasing, [cell(s,s,0)]).


sum_surf_increasing.pl
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Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0

VALUE ≥ minq∈[lb1,ub1] min


0,
∑



q ∗ (
∑(

2 ∗ (np− 1) ∗ minv,
np ∗ np

)
−

2 ∗ np
+ 1),

∏
max

(
0, min

(
1, np− 1

) )
,

sv mod np ∗ q,∑(
2 ∗ minv− 1,
2 ∗ np

)
 ,

∏ max
(

0, min
(

1, 2− np
) )

,
2 ∗ minv+ 1,
q− 1






¬

VALUE ≤ maxq∈[lb2,ub2] max


0,
∑



q ∗ (
∑ 2 ∗ (np− 1) ∗ maxv−

np ∗ np ,

2 ∗ np

− 1),

∏
max

(
0, min

(
1, np− 1

) )
,

sv mod np ∗ q,
2 ∗ maxv+ 1−
2 ∗ np

 ,

∏ max
(

0, min
(

1, 2− np
) )

,
2 ∗ maxv− 1,
q− 1






required(VARIABLES, var)

where
sv = |VARIABLES|
np = bsv/qc
maxv =maxval(VARIABLES.var)
minv =minval(VARIABLES.var)
rv =range(VARIABLES.var)

lb1 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |minv|+ 1)c,
min(1, sv mod min(min(sv, rv), |minv|+ 1))

) 
ub1 = bsv/2c+ 1

lb2 = min

 bsv/2c+ 1,∑(
bsv/min(min(sv, rv), |maxv|+ 1)c,
min(1, sv mod min(min(sv, rv), |maxv|+ 1))

) 
ub2 = bsv/2c+ 1

−9

−5

¬

VALUE ≥ −122

−6

−3

¬

VALUE ≥ −74

Purpose

VALUE is the sum of the surface of occurrences of the INCREASING pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example (33, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1362 provides an example where the SUM_SURF_INCREASING

(33, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.
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Figure 4.1362: Illustrating the SUM_SURF_INCREASING constraint of the Example
slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1363 and 4.1364 respectively depict the automaton associated with the constraint
SUM_SURF_INCREASING and its simplified form.

R s





C ← default
D ← 0
R← default





R + C

≥
<{

D ← 0
R← R + D + VARi + VARi+1

}

Figure 4.1363: Automaton for the SUM_SURF_INCREASING constraint obtained by
applying decoration Table 3.37 to the seed transducer of the INCREASING pattern
where default is 0

R s

{R← default}

R

≥<
{R← R + VARi + VARi+1}

Figure 4.1364: Simplified automaton for the SUM_SURF_INCREASING constraint ob-
tained by applying decoration Table 3.40 to the seed transducer of the INCREASING
pattern where default is 0

s

s
−→
C +

←−
C

Table 4.325: Concrete glue matrix, derived from the parametrised glue matrix 3.8,
for the SUM_SURF_INCREASING constraint defined as the composition of the
INCREASING pattern , the feature SURF , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.326: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.8, for the simplified automaton of the SUM_SURF_INCREASING constraint de-
fined as the composition of the INCREASING pattern , the feature SURF , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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SUM_SURF_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint SUM_SURF_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
rv = 2⇒ VALUE = 0 ∨ VALUE ≥ min(2 ∗ minv+ 1, (2 ∗ minv+ 1) ∗ np)
rv ≥ 3⇒∨ VALUE = 0,

VALUE ≥ min

(
2 ∗ minv+ 1¬,
(2 ∗ minv+ 1) ∗ np+ min(0, sv mod 2 ∗ (minv+ 2))

) 
rv = 2⇒ VALUE = 0 ∨ VALUE ≤ max(2 ∗ maxv− 1, (2 ∗ maxv− 1) ∗ np)
rv ≥ 3⇒∨ VALUE = 0,

VALUE ≤ max

(
2 ∗ maxv− 1®,
(2 ∗ maxv− 1) ∗ np+ max(0, sv mod 2 ∗ (maxv− 2))¯

) 
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− max(0, np ∗ (2 ∗ maxv− 3))
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− np− sv ∗ (maxv− 2)
among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ min(0, np ∗ (2 ∗ minv+ 3))− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ sv ∗ (minv+ 2)− np− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 1

3

¯
11

VALUE ≤ 26 = (2 ∗ 3 − 1) ∗ 5 + 1

Ê Ë Ì Í Î−3

−1

®

VALUE ≤ −3

−3

−1


11

VALUE ≥ −26 = (2 ∗ −3 + 1) ∗ 5 − 1

Ê Ë Ì Í

Î1

3

¬

VALUE ≥ 3

Purpose

VALUE is the sum of the surface of occurrences of the INCREASING_SEQUENCE pattern
in the time-series given by the VARIABLES collection. If the pattern does not occur,
VALUE takes the default value 0.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.
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ctr_date(sum_surf_increasing_sequence,['20141203']).

ctr_origin(sum_surf_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_surf_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_increasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=0,rv=2#=>'VALUE'=0#\/'VALUE'>=min(2*minv+1,(2*minv+1)*np),rv>=3#=>'VALUE'=0#\/'VALUE'>=min(markup(2*minv+1,1),markup((2*minv+1)*np+min(0,sv mod 2*(minv+2)),2)),rv=2#=>'VALUE'=0#\/'VALUE'=<max(2*maxv-1,(2*maxv-1)*np),rv>=3#=>'VALUE'=0#\/'VALUE'=<max(markup(2*maxv-1,3),markup((2*maxv-1)*np+max(0,sv mod 2*(maxv-2)),4)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-max(0,np*(2*maxv-3)),rv>2#/\maxv>1#=>n1>='VALUE'-np-sv*(maxv-2),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),rv=2#\/minv= -1#=>n2>=min(0,np*(2*minv+3))-'VALUE',rv>2#/\minv< -1#=>n2>=sv*(minv+2)-np-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_increasing_sequence, []).

ctr_functional_dependency(sum_surf_increasing_sequence, 1, [2]).

ctr_typical(sum_surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_increasing_sequence,sum_surf_increasing_sequence(29,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_surf_increasing_sequence,[]).

ctr_eval(sum_surf_increasing_sequence, [checker(sum_surf_increasing_sequence_c1),
    checker(sum_surf_increasing_sequence_c),
    automaton(sum_surf_increasing_sequence_a1),
    automaton(sum_surf_increasing_sequence_a),
    automaton_with_signature(sum_surf_increasing_sequence_a1_s),
    automaton_with_signature(sum_surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        sum_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        sum_surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        sum_surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).

sum_surf_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_increasing_sequence_c1(VARS, Default, s, 0, Default, Value).

sum_surf_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(Xi+Xj),
        sum_surf_increasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xj,
        sum_surf_increasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xj),
        sum_surf_increasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(sum_surf_increasing_sequence, sum_surf_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing_sequence, sum_surf_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing_sequence, sum_surf_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing_sequence, sum_surf_increasing_sequence_ao1, pair_signature(2,signature)).

sum_surf_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_surf_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, R + C])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + Xi + Xj, 0, R])),
        arc(t,GT,s,([Default, 0, R + C])),
        arc(t,EQ,t,([C, D + Xj, R])),
        arc(t,LT,t,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_surf_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,t,([0, R + Xi + Xj])),
        arc(t,GT,s,([0, R])),
        arc(t,EQ,t,([D + Xj, R])),
        arc(t,LT,t,([0, R + D + Xj]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,t,([0, R + Xi + Xj])),
        arc(t,GT,s,([0, R])),
        arc(t,EQ,t,([D + Xj, R])),
        arc(t,LT,t,([0, R + D + Xj]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_increasing_sequence_r(VALUE,Xs,SV):-
        sum_surf_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_surf_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        RV#=2#=>VALUE#=0#\/VALUE#>=min(2*MINV+1,(2*MINV+1)*(SV/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#>=min(2*MINV+1,(2*MINV+1)*(SV/2)+min(0,SV mod 2*(MINV+2))),
        RV#=2#=>VALUE#=0#\/VALUE#=<max(2*MAXV-1,(2*MAXV-1)*(SV/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#=<max(2*MAXV-1,(2*MAXV-1)*(SV/2)+max(0,SV mod 2*(MAXV-2))).

ctr_glue_matrix(sum_surf_increasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(sum_surf_increasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,0),cell(t,t,df+(db+ -(xj)))]).


sum_surf_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example (29, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.1365 provides an example where the SUM_SURF_INCREASING_SEQUENCE

(29, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.
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Figure 4.1365: Illustrating the SUM_SURF_INCREASING_SEQUENCE constraint of the
Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2872 SUM_SURF_INCREASING_SEQUENCE

Automaton Figures 4.1366 and 4.1367 respectively depict the automaton associated with the constraint
SUM_SURF_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





≤ t

R
+

C

≥

<{
C ← D + VARi + VARi+1

D ← 0

}
>




C ← default
D ← 0
R← R + C





=
{D ← D + VARi+1}

<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.1366: Automaton for the SUM_SURF_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0
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{
D ← 0
R← default

}

≤ t

R

≥

<{
D ← 0
R← R + VARi + VARi+1

}>
{D ← 0}

=
{D ← D + VARi+1}

<{
D ← 0
R← R + D + VARi+1

}

Figure 4.1367: Simplified automaton for the SUM_SURF_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.30 to the seed transducer of the
INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.327: Concrete glue matrix, derived from the parametrised glue matrix 3.9,
for the SUM_SURF_INCREASING_SEQUENCE constraint defined as the composition of
the INCREASING_SEQUENCE pattern , the feature SURF , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.

s t

s 0 0

t 0
−→
D +

←−
D − VARi+1

M

Table 4.328: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the simplified automaton of the SUM_SURF_INCREASING_SEQUENCE constraint de-
fined as the composition of the INCREASING_SEQUENCE pattern , the feature SURF ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.



2874 SUM_SURF_INCREASING_TERRACE

SUM_SURF_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint SUM_SURF_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = 0 ∨ VALUE ≤ max(2 ∗ (maxv− 1)®, (sv− 2) ∗ (maxv− 1)¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

3

¯
5

VALUE ≤ 6

−4

−1

®

VALUE ≤ −4

−4

−1


5

VALUE ≥ −9

0

3

¬

VALUE ≥ 2

Purpose

VALUE is the sum of the surface of occurrences of the INCREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example (19, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.1368 provides an example where the SUM_SURF_INCREASING_TERRACE

(19, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_increasing_terrace,['20141203']).

ctr_origin(sum_surf_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(sum_surf_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_increasing_terrace, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=0#\/'VALUE'=<max(markup(2*(maxv-1),3),markup((sv-2)*(maxv-1),4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_increasing_terrace, []).

ctr_functional_dependency(sum_surf_increasing_terrace, 1, [2]).

ctr_typical(sum_surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(sum_surf_increasing_terrace,sum_surf_increasing_terrace(19,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(sum_surf_increasing_terrace,[]).

ctr_eval(sum_surf_increasing_terrace, [checker(sum_surf_increasing_terrace_c1),
    checker(sum_surf_increasing_terrace_c),
    automaton(sum_surf_increasing_terrace_a1),
    automaton(sum_surf_increasing_terrace_a),
    automaton_with_signature(sum_surf_increasing_terrace_a1_s),
    automaton_with_signature(sum_surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
sum_surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

sum_surf_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_increasing_terrace_c1(VARS, Default, s, 0, Default, Value).

sum_surf_increasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_increasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
sum_surf_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_increasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_surf_increasing_terrace, sum_surf_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing_terrace, sum_surf_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing_terrace, sum_surf_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_increasing_terrace, sum_surf_increasing_terrace_ao1, pair_signature(2,signature)).

sum_surf_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_increasing_terrace_a(Flag,Value,VARIABLES,Default).

sum_surf_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R + D + Xi])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R + D + Xi])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

sum_surf_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R + D + Xi])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R + D + Xi])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_increasing_terrace_r(VALUE,Xs,SV):-
        sum_surf_increasing_terrace_r(VALUE,Xs,SV,SV).

sum_surf_increasing_terrace_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=0#\/VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(sum_surf_increasing_terrace, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,df+(db+xj)),cell(t,s,cf+cb),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(sum_surf_increasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+xj)),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


sum_surf_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1368: Illustrating the SUM_SURF_INCREASING_TERRACE constraint of the
Example slot

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1369 and 4.1370 respectively depict the automaton associated with the constraint
SUM_SURF_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C

≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi}

<{
D ← 0
R← R + D + VARi

}

>

{D
←

0}

Figure 4.1369: Automaton for the SUM_SURF_INCREASING_TERRACE constraint ob-
tained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is 0

≥ s
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D ← 0
R← default
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<{
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>

{D
←
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Figure 4.1370: Simplified automaton for the SUM_SURF_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.29 to the seed transducer of the
INCREASING_TERRACE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C

−→
D +

←−
D + VARi+1

C

t
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.329: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the SUM_SURF_INCREASING_TERRACE constraint defined as the composition of the
INCREASING_TERRACE pattern , the feature SURF , and the aggregator sum ; cells

of the glue matrix are coloured with the colour of the constituent to which they are
related.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + VARi+1

C

t 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.330: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the simplified automaton of the SUM_SURF_INCREASING_TERRACE constraint de-
fined as the composition of the INCREASING_TERRACE pattern , the feature SURF ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_SURF_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint SUM_SURF_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, (sv− 2) ∗ minv)
VALUE = 0 ∨ VALUE ≤ max(maxv®, (sv− 2) ∗ maxv¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

among(n2, VARIABLES[2, sv− 1], 〈minv〉)
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

0

2

¯
10

VALUE ≤ 16 = (10 − 2) ∗ 2

−3

−1

®

VALUE ≤ −1

−3

−2


10

VALUE ≥ −24 = (10 − 2) ∗ −3

0

1

¬

VALUE ≥ 0

Purpose

VALUE is the sum of the surface of occurrences of the INFLEXION pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (49, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.1371 provides an example where the SUM_SURF_INFLEXION

(49, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_inflexion,['20141203']).

ctr_origin(sum_surf_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(sum_surf_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_inflexion,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_inflexion, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup((sv-2)*minv,2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup((sv-2)*maxv,4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),n2>=min(0,(sv-2)*(minv+1))-'VALUE',among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_inflexion, []).

ctr_functional_dependency(sum_surf_inflexion, 1, [2]).

ctr_typical(sum_surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_inflexion,sum_surf_inflexion(49,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(sum_surf_inflexion,[]).

ctr_eval(sum_surf_inflexion, [checker(sum_surf_inflexion_c1),
    checker(sum_surf_inflexion_c),
    automaton(sum_surf_inflexion_a1),
    automaton(sum_surf_inflexion_a),
    automaton_with_signature(sum_surf_inflexion_a1_s),
    automaton_with_signature(sum_surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_inflexion_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
sum_surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result).
sum_surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        sum_surf_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        sum_surf_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result).

sum_surf_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_inflexion_c1(VARS, Default, s, 0, Default, Value).

sum_surf_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
sum_surf_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_inflexion_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        sum_surf_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_surf_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        sum_surf_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_inflexion_c1([Xj|Xs], Default, r, 0, A1000, Result).

ctr_automaton_signature(sum_surf_inflexion, sum_surf_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_inflexion, sum_surf_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_inflexion, sum_surf_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_inflexion, sum_surf_inflexion_ao1, pair_signature(2,signature)).

sum_surf_inflexion_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_inflexion_a(Flag,Value,VARIABLES,Default).

sum_surf_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, R + D + Xi])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, R + D + Xi])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_inflexion_a1(Flag,Value,VARIABLES,Default).

sum_surf_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, R + D + Xi])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(t,GT,t,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, R + D + Xi])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(t,GT,t,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_inflexion_r(VALUE,Xs,SV):-
        sum_surf_inflexion_r(VALUE,Xs,SV,SV).

sum_surf_inflexion_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,(SV-2)*MINV),
        VALUE#=0#\/VALUE#=<max(MAXV,(SV-2)*MAXV).




sum_surf_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1371: Illustrating the SUM_SURF_INFLEXION constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2880 SUM_SURF_INFLEXION

Automaton Figures 4.1372 and 4.1373 respectively depict the automaton associated with the constraint
SUM_SURF_INFLEXION and its simplified form.

= s





C ← default
D ← 0
R← default





≤ r ≥ t

R + C

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<{
D ← 0
R← R + D + VARi

}

Figure 4.1372: Automaton for the SUM_SURF_INFLEXION constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is 0 (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← 0
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← D + VARi}

≥
{D ← D + VARi}

<{
D ← 0
R← R + D + VARi

}

Figure 4.1373: Simplified automaton for the SUM_SURF_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION
pattern where default is 0 (transition r → t has the same registers updates as transition
t→ r)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SUM_SURF_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint SUM_SURF_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (sv− 2) ∗ (minv+ 1))
VALUE = 0 ∨ VALUE ≤ max(maxv®, (sv− 2) ∗ maxv¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 1

2

¯
11

VALUE ≤ 18 = (11 − 2) ∗ 2

−2

−1

®

VALUE ≤ −1

−3

−1


11

VALUE ≥ −18 = (11 − 2) ∗ (−3 + 1)

0

2

¬

0 + 1

VALUE ≥ 1

Purpose

VALUE is the sum of the surface of occurrences of the PEAK pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (32, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.1374 provides an example where the SUM_SURF_PEAK

(32, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_peak,['20141203']).

ctr_origin(sum_surf_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(sum_surf_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_peak,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_peak, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((sv-2)*(minv+1),2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup((sv-2)*maxv,4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_peak, []).

ctr_functional_dependency(sum_surf_peak, 1, [2]).

ctr_typical(sum_surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_peak,sum_surf_peak(32,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(sum_surf_peak,[]).

ctr_eval(sum_surf_peak, [checker(sum_surf_peak_c1),
    checker(sum_surf_peak_c),
    automaton(sum_surf_peak_a1),
    automaton(sum_surf_peak_a),
    automaton_with_signature(sum_surf_peak_a1_s),
    automaton_with_signature(sum_surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_peak_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_peak_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_peak_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        sum_surf_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        sum_surf_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_surf_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result).

sum_surf_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_peak_c1(VARS, Default, s, 0, Default, Value).

sum_surf_peak_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_peak_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_peak_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_peak_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_peak_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_peak_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_peak_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_peak_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+Xi,
        sum_surf_peak_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_surf_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_peak_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_peak_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_peak_c1([Xj|Xs], Default, r, 0, R, Result).

ctr_automaton_signature(sum_surf_peak, sum_surf_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_peak, sum_surf_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_peak, sum_surf_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_peak, sum_surf_peak_ao1, pair_signature(2,signature)).

sum_surf_peak_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_peak_a(Flag,Value,VARIABLES,Default).

sum_surf_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_peak_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_peak_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_peak_a1(Flag,Value,VARIABLES,Default).

sum_surf_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, R + D + Xi])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(t,GT,t,([0, R + D + Xi])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_peak_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, R + D + Xi])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(t,GT,t,([0, R + D + Xi])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_peak_r(VALUE,Xs,SV):-
        sum_surf_peak_r(VALUE,Xs,SV,SV).

sum_surf_peak_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(SV-2)*(MINV+1)),
        VALUE#=0#\/VALUE#=<max(MAXV,(SV-2)*MAXV).

ctr_glue_matrix(sum_surf_peak, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(t,s,cf+cb),cell(t,r,cf+(df+(db+xj))),cell(t,t,cf+cb)]).

ctr_glue_matrix1(sum_surf_peak, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,0)]).


sum_surf_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1374: Illustrating the SUM_SURF_PEAK constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1375 and 4.1376 respectively depict the automaton associated with the constraint
SUM_SURF_PEAK and its simplified form.

≥ s





C ← default
D ← 0
R← default





≤ r ≥ t

R + C

≥

<

>{
C ← D + VARi
D ← 0

}

≤
{D ← D + VARi}

>{
C ← C + D + VARi
D ← 0

}

=
{D ← D + VARi}

<



C ← default
D ← 0
R← R + C





Figure 4.1375: Automaton for the SUM_SURF_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is 0

≥ s
{

D ← 0
R← default

}

≤ r ≥ t

R

≥

<

>{
D ← 0
R← R + D + VARi

}

≤
{D ← D + VARi}

>{
D ← 0
R← R + D + VARi

}

=
{D ← D + VARi}

<
{D ← 0}

Figure 4.1376: Simplified automaton for the SUM_SURF_PEAK constraint obtained
by applying decoration Table 3.26 to the seed transducer of the PEAK pattern where
default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R

t
−→
C +

←−
C

−→
C +

−→
D +

←−
D + VARi+1

L −→
C +

←−
C

Table 4.331: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the SUM_SURF_PEAK constraint defined as the composition of the PEAK pattern , the

feature SURF , and the aggregator sum ; cells of the glue matrix are coloured with the
colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

R

t 0
−→
D +

←−
D + VARi+1

L
0

Table 4.332: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the simplified automaton of the SUM_SURF_PEAK constraint defined as the composi-
tion of the PEAK pattern , the feature SURF , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_SURF_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint SUM_SURF_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ (sv− 2))
VALUE = 0 ∨ VALUE ≤ max(maxv− 1®, (maxv− 1) ∗ (sv− 2)¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2− c) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2− c) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)
c = min(1, VALUE mod (sv− 2))

0

2

¯
9

VALUE ≤ 7 = (2 − 1) ∗ (9 − 2)

−3

−1

®

−1 − 1

VALUE ≤ −2

−3

−2


9

VALUE ≥ −21 = −3 ∗ (9 − 2)

0

1

¬

VALUE ≥ 0

Purpose

VALUE is the sum of the surface of occurrences of the PLAIN pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (15, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.1377 provides an example where the SUM_SURF_PLAIN

(15, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_plain,['20141203']).

ctr_origin(sum_surf_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(sum_surf_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_plain, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),c=min(1,'VALUE' mod(sv-2)),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*(sv-2),2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv-1,3),markup((maxv-1)*(sv-2),4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2-c)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2-c)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_plain, []).

ctr_functional_dependency(sum_surf_plain, 1, [2]).

ctr_typical(sum_surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_plain,sum_surf_plain(15,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(sum_surf_plain,[]).

ctr_eval(sum_surf_plain, [checker(sum_surf_plain_c1),
    checker(sum_surf_plain_c),
    automaton(sum_surf_plain_a1),
    automaton(sum_surf_plain_a),
    automaton_with_signature(sum_surf_plain_a1_s),
    automaton_with_signature(sum_surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_plain_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).
sum_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
sum_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_surf_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_plain_c1(VARS, Default, s, 0, Default, Value).

sum_surf_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_plain_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_plain_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_plain_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).
sum_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_plain_c1([Xj|Xs], Default, r, 0, R, Result).
sum_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(sum_surf_plain, sum_surf_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_plain, sum_surf_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_plain, sum_surf_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_plain, sum_surf_plain_ao1, pair_signature(2,signature)).

sum_surf_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_plain_a(Flag,Value,VARIABLES,Default).

sum_surf_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, 0, R + D + Xi])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,s,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_plain_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, 0, R + D + Xi])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,s,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_plain_a1(Flag,Value,VARIABLES,Default).

sum_surf_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([0, R + D + Xi])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,s,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_plain_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([0, R + D + Xi])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,s,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_plain_r(VALUE,Xs,SV):-
        sum_surf_plain_r(VALUE,Xs,SV,SV).

sum_surf_plain_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*(SV-2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*(SV-2)).

ctr_glue_matrix(sum_surf_plain, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,cf+cb),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(sum_surf_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


sum_surf_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1377: Illustrating the SUM_SURF_PLAIN constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1378 and 4.1379 respectively depict the automaton associated with the constraint
SUM_SURF_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C ≤

>

>

=
{D ← D + VARi}

<{
D ← 0
R← R + D + VARi

}

>
{D ← 0}

=
{D ← D + VARi}

<

{ D
←

0

R
←

R
+
D

+
VA
Ri

}

Figure 4.1378: Automaton for the SUM_SURF_PLAIN constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is 0

≤ s
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R← default

}

> r= t

R ≤

>

>

=
{D ← D + VARi}

<{
D ← 0
R← R + D + VARi

}

>
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R
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+
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Figure 4.1379: Simplified automaton for the SUM_SURF_PLAIN constraint obtained
by applying decoration Table 3.29 to the seed transducer of the PLAIN pattern where
default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.333: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the SUM_SURF_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature SURF , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.334: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the SUM_SURF_PLAIN constraint defined as the composi-
tion of the PLAIN pattern , the feature SURF , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_SURF_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint SUM_SURF_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (sv− 2) ∗ (minv+ 1))
VALUE = 0 ∨ VALUE ≤ max(maxv®, (sv− 2) ∗ maxv¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2− c) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2− c) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)
c = min(1, VALUE mod (sv− 2)) 0

2

¯
11

VALUE ≤ 18 = (11 − 2) ∗ 2

−3

−1

®

VALUE ≤ −1

−3

−2


11

VALUE ≥ −18 = (11 − 2) ∗ (−3 + 1)

0

1

¬

VALUE ≥ 1

Purpose

VALUE is the sum of the surface of occurrences of the PLATEAU pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example (17, 〈7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5〉)

Figure 4.1380 provides an example where the SUM_SURF_PLATEAU

(17, [7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_plateau,['20141203']).

ctr_origin(sum_surf_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(sum_surf_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_plateau, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),c=min(1,'VALUE' mod(sv-2)),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((sv-2)*(minv+1),2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv,3),markup((sv-2)*maxv,4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2-c)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2-c)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_plateau, []).

ctr_functional_dependency(sum_surf_plateau, 1, [2]).

ctr_typical(sum_surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_plateau,sum_surf_plateau(17,[[var-7],[var-5],[var-2],[var-3],[var-1],[var-2],[var-2],[var-4],[var-3],[var-3],[var-4],[var-5],[var-5],[var-2],[var-2],[var-5]])).


ctr_key_words(sum_surf_plateau,[]).

ctr_eval(sum_surf_plateau, [checker(sum_surf_plateau_c1),
    checker(sum_surf_plateau_c),
    automaton(sum_surf_plateau_a1),
    automaton(sum_surf_plateau_a),
    automaton_with_signature(sum_surf_plateau_a1_s),
    automaton_with_signature(sum_surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_plateau_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).
sum_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
sum_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_surf_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_plateau_c1(VARS, Default, s, 0, Default, Value).

sum_surf_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_plateau_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_plateau_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_plateau_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).
sum_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
sum_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(sum_surf_plateau, sum_surf_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_plateau, sum_surf_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_plateau, sum_surf_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_plateau, sum_surf_plateau_ao1, pair_signature(2,signature)).

sum_surf_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_plateau_a(Flag,Value,VARIABLES,Default).

sum_surf_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, 0, R + D + Xi])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,s,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_plateau_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, 0, R + D + Xi])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,s,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_plateau_a1(Flag,Value,VARIABLES,Default).

sum_surf_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([0, R + D + Xi])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,s,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([0, R + D + Xi])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,s,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_plateau_r(VALUE,Xs,SV):-
        sum_surf_plateau_r(VALUE,Xs,SV,SV).

sum_surf_plateau_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV+1,(SV-2)*(MINV+1)),
        VALUE#=0#\/VALUE#=<max(MAXV,(SV-2)*MAXV).

ctr_glue_matrix(sum_surf_plateau, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,cf+cb),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(sum_surf_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


sum_surf_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1380: Illustrating the SUM_SURF_PLATEAU constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1381 and 4.1382 respectively depict the automaton associated with the constraint
SUM_SURF_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C ≥

<

<

=
{D ← D + VARi}

>{
D ← 0
R← R + D + VARi

}

<
{D ← 0}

=
{D ← D + VARi}

>

{ D
←

0

R
←

R
+
D

+
VA
Ri

}

Figure 4.1381: Automaton for the SUM_SURF_PLATEAU constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the PLATEAU pattern where default

is 0

≥ s
{
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R← default

}
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>{
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}

<
{D ← 0}

=
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>

{ D
←
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R
+
D

+
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}

Figure 4.1382: Simplified automaton for the SUM_SURF_PLATEAU constraint obtained
by applying decoration Table 3.29 to the seed transducer of the PLATEAU pattern where
default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.335: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.13, for the SUM_SURF_PLATEAU constraint defined as the composition of the
PLATEAU pattern , the feature SURF , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

t 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.336: Concrete glue matrix, derived from the parametrised glue matrix 3.13,
for the simplified automaton of the SUM_SURF_PLATEAU constraint defined as the
composition of the PLATEAU pattern , the feature SURF , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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SUM_SURF_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint SUM_SURF_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(2 ∗ minv¬, (sv− 2) ∗ minv)
VALUE = 0 ∨ VALUE ≤ max(2 ∗ (maxv− 1)®, (sv− 2) ∗ (maxv− 1)¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2− c) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2− c) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)
c = min(1, VALUE mod (sv− 2))

1

3

¯
9

VALUE ≤ 14 = (9 − 2) ∗ (3 − 1)

−3

−1

®

VALUE ≤ −4 = 2 ∗ (−1 − 1)

−2

−1


9

VALUE ≥ −14 = (9 − 2) ∗ −2

1

2

¬

VALUE ≥ 2 = 2 ∗ 1

Purpose

VALUE is the sum of the surface of occurrences of the PROPER_PLAIN pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example (27, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.1383 provides an example where the SUM_SURF_PROPER_PLAIN

(27, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_proper_plain,['20141203']).

ctr_origin(sum_surf_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(sum_surf_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_proper_plain,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_proper_plain, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),c=min(1,'VALUE' mod(sv-2)),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(2*minv,1),markup((sv-2)*minv,2)),'VALUE'=0#\/'VALUE'=<max(markup(2*(maxv-1),3),markup((sv-2)*(maxv-1),4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2-c)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2-c)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_proper_plain, []).

ctr_functional_dependency(sum_surf_proper_plain, 1, [2]).

ctr_typical(sum_surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_proper_plain,sum_surf_proper_plain(27,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(sum_surf_proper_plain,[]).

ctr_eval(sum_surf_proper_plain, [checker(sum_surf_proper_plain_c1),
    checker(sum_surf_proper_plain_c),
    automaton(sum_surf_proper_plain_a1),
    automaton(sum_surf_proper_plain_a),
    automaton_with_signature(sum_surf_proper_plain_a1_s),
    automaton_with_signature(sum_surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_proper_plain_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
sum_surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_surf_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_proper_plain_c1(VARS, Default, s, 0, Default, Value).

sum_surf_proper_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_proper_plain_c1([Xj|Xs], Default, r, 0, R, Result).
sum_surf_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_proper_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(sum_surf_proper_plain, sum_surf_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_proper_plain, sum_surf_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_proper_plain, sum_surf_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_proper_plain, sum_surf_proper_plain_ao1, pair_signature(2,signature)).

sum_surf_proper_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_proper_plain_a(Flag,Value,VARIABLES,Default).

sum_surf_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_proper_plain_a1(Flag,Value,VARIABLES,Default).

sum_surf_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_proper_plain_r(VALUE,Xs,SV):-
        sum_surf_proper_plain_r(VALUE,Xs,SV,SV).

sum_surf_proper_plain_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(2*MINV,(SV-2)*MINV),
        VALUE#=0#\/VALUE#=<max(2*(MAXV-1),(SV-2)*(MAXV-1)).

ctr_glue_matrix(sum_surf_proper_plain, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,df+(db+xj)),cell(t,s,cf+cb),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(sum_surf_proper_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+xj)),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).


sum_surf_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1383: Illustrating the SUM_SURF_PROPER_PLAIN constraint of the Example
slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1384 and 4.1385 respectively depict the automaton associated with the constraint
SUM_SURF_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C ≤

>

>

=
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R
+
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+
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Ri

}

Figure 4.1384: Automaton for the SUM_SURF_PROPER_PLAIN constraint obtained by
applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is 0
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Figure 4.1385: Simplified automaton for the SUM_SURF_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.29 to the seed transducer of the
PROPER_PLAIN pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C

−→
D +

←−
D + VARi+1

C

t
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.337: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the SUM_SURF_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature SURF , and the aggregator sum ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + VARi+1

C

t 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.338: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the SUM_SURF_PROPER_PLAIN constraint defined
as the composition of the PROPER_PLAIN pattern , the feature SURF , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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SUM_SURF_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint SUM_SURF_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(2 ∗ (minv+ 1)¬, (sv− 2) ∗ (minv+ 1))
VALUE = 0 ∨ VALUE ≤ max(2 ∗ maxv®, (sv− 2) ∗ maxv¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv〉)
n1 ≥ VALUE− max(0, (sv− 2− c) ∗ (maxv− 1))
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
n2 ≥ min(0, (sv− 2− c) ∗ (minv+ 2))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)
c = min(1, VALUE mod (sv− 2)) 1

3

¯
9

VALUE ≤ 21 = (9 − 2) ∗ 3

−3

−1

®

VALUE ≤ −2 = 2 ∗ −1

−3

−2


9

VALUE ≥ −14 = (9 − 2) ∗ (−3 + 1)

1

2

¬

VALUE ≥ 4 = 2 ∗ (1 + 1)

Purpose

VALUE is the sum of the surface of occurrences of the PROPER_PLATEAU pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example (29, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.1386 provides an example where the SUM_SURF_PROPER_PLATEAU

(29, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_proper_plateau,['20141203']).

ctr_origin(sum_surf_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(sum_surf_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_proper_plateau,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_proper_plateau, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),c=min(1,'VALUE' mod(sv-2)),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(2*(minv+1),1),markup((sv-2)*(minv+1),2)),'VALUE'=0#\/'VALUE'=<max(markup(2*maxv,3),markup((sv-2)*maxv,4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv]])),n1>='VALUE'-max(0,(sv-2-c)*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),n2>=min(0,(sv-2-c)*(minv+2))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_proper_plateau, []).

ctr_functional_dependency(sum_surf_proper_plateau, 1, [2]).

ctr_typical(sum_surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_proper_plateau,sum_surf_proper_plateau(29,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(sum_surf_proper_plateau,[]).

ctr_eval(sum_surf_proper_plateau, [checker(sum_surf_proper_plateau_c1),
    checker(sum_surf_proper_plateau_c),
    automaton(sum_surf_proper_plateau_a1),
    automaton(sum_surf_proper_plateau_a),
    automaton_with_signature(sum_surf_proper_plateau_a1_s),
    automaton_with_signature(sum_surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
sum_surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_surf_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_proper_plateau_c1(VARS, Default, s, 0, Default, Value).

sum_surf_proper_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_proper_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
sum_surf_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_proper_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(sum_surf_proper_plateau, sum_surf_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_proper_plateau, sum_surf_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_proper_plateau, sum_surf_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_proper_plateau, sum_surf_proper_plateau_ao1, pair_signature(2,signature)).

sum_surf_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_proper_plateau_a(Flag,Value,VARIABLES,Default).

sum_surf_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + Xi, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, R + D + Xi]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_proper_plateau_a1(Flag,Value,VARIABLES,Default).

sum_surf_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + Xi, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_proper_plateau_r(VALUE,Xs,SV):-
        sum_surf_proper_plateau_r(VALUE,Xs,SV,SV).

sum_surf_proper_plateau_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(2*(MINV+1),(SV-2)*(MINV+1)),
        VALUE#=0#\/VALUE#=<max(2*MAXV,(SV-2)*MAXV).

ctr_glue_matrix(sum_surf_proper_plateau, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,df+(db+xj)),cell(t,s,cf+cb),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).

ctr_glue_matrix1(sum_surf_proper_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+xj)),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,df+(db+xj))]).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1386: Illustrating the SUM_SURF_PROPER_PLATEAU constraint of the Ex-
ample slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1387 and 4.1388 respectively depict the automaton associated with the constraint
SUM_SURF_PROPER_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C ≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi} <

{D ← 0}

>

{ D
←

0

R
←

R
+
D

+
VA
Ri

}

Figure 4.1387: Automaton for the SUM_SURF_PROPER_PLATEAU constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLATEAU
pattern where default is 0

≥ s
{

D ← 0
R← default

}

< r= t

R ≥

<

<

=
{D ← D + VARi}

>

=
{D ← D + VARi} <

{D ← 0}

>

{ D
←

0

R
←

R
+
D

+
VA
Ri

}

Figure 4.1388: Simplified automaton for the SUM_SURF_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.29 to the seed transducer of the
PROPER_PLATEAU pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C

−→
D +

←−
D + VARi+1

C

t
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.339: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the SUM_SURF_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature SURF , and the aggregator sum ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + VARi+1

C

t 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

C

Table 4.340: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the simplified automaton of the SUM_SURF_PROPER_PLATEAU constraint defined
as the composition of the PROPER_PLATEAU pattern , the feature SURF , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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SUM_SURF_STEADY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint SUM_SURF_STEADY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=

PL

Restrictions sv ≤ 1⇒ VALUE = 0
rv = 1⇒ VALUE ≥ 2 ∗ minv ∗ np¬

rv ≥ 2⇒ VALUE = 0 ∨ VALUE ≥ min(2 ∗ minv, 2 ∗ minv ∗ np®)
rv = 1⇒ VALUE ≤ 2 ∗ maxv ∗ np¯

rv ≥ 2⇒ VALUE = 0 ∨ VALUE ≤ max(2 ∗ maxv°, 2 ∗ maxv ∗ np±)
among(n1, VARIABLES[1, sv], 〈maxv〉)
n1 ≥ VALUE− np− max(0, (2 ∗ sv− 1) ∗ (maxv− 1))
among(n2, VARIABLES[1, sv], 〈minv〉)
n2 ≥ min(0, (2 ∗ sv− 1) ∗ (minv+ 1))− np− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = max(0, sv− 1)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

2

3

±
5

VALUE ≤ 24

−2

−1

°

VALUE ≤ −2

2

¯
5

VALUE ≤ 16

−3

−2

®
5

VALUE ≥ −24

1

2



VALUE ≥ 2

2

¬
5

VALUE ≥ 16

Purpose

VALUE is the sum of the surface of occurrences of the STEADY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example (60, 〈1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6〉)

Figure 4.1389 provides an example where the SUM_SURF_STEADY

(60, [1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_steady,['20141203']).

ctr_origin(sum_surf_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(sum_surf_steady,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_steady,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_steady, let([sv=size('VARIABLES'),np=max(0,sv-1),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<1#=>'VALUE'=0,rv=1#=>'VALUE'>=markup(2*minv*np,1),rv>=2#=>'VALUE'=0#\/'VALUE'>=min(markup(2*minv,2),markup(2*minv*np,3)),rv=1#=>'VALUE'=<markup(2*maxv*np,4),rv>=2#=>'VALUE'=0#\/'VALUE'=<max(markup(2*maxv,5),markup(2*maxv*np,6)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),n1>='VALUE'-np-max(0,(2*sv-1)*(maxv-1)),among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv]])),n2>=min(0,(2*sv-1)*(minv+1))-np-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_steady, []).

ctr_functional_dependency(sum_surf_steady, 1, [2]).

ctr_typical(sum_surf_steady,[size('VARIABLES')>1]).


ctr_example(sum_surf_steady,sum_surf_steady(60,[[var-1],[var-1],[var-7],[var-3],[var-3],[var-5],[var-5],[var-5],[var-6],[var-5],[var-5],[var-5],[var-7],[var-2],[var-6],[var-6]])).


ctr_key_words(sum_surf_steady,[]).

ctr_eval(sum_surf_steady, [checker(sum_surf_steady_c1),
    checker(sum_surf_steady_c),
    automaton(sum_surf_steady_a1),
    automaton(sum_surf_steady_a),
    automaton_with_signature(sum_surf_steady_a1_s),
    automaton_with_signature(sum_surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_steady_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_steady_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_steady_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        sum_surf_steady_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_steady_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+(D+Xi+Xj),
        sum_surf_steady_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_surf_steady_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_steady_c1(VARS, Default, s, Default, Value).

sum_surf_steady_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_surf_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        sum_surf_steady_c1([Xj|Xs], Default, s, R, Result).
sum_surf_steady_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+(Xi+Xj),
        sum_surf_steady_c1([Xj|Xs], Default, s, A1000, Result).

ctr_automaton_signature(sum_surf_steady, sum_surf_steady_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_steady, sum_surf_steady_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_steady, sum_surf_steady_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_steady, sum_surf_steady_ao1, pair_signature(2,signature)).

sum_surf_steady_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_steady_a(Flag,Value,VARIABLES,Default).

sum_surf_steady_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_steady_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_steady_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 0, R + D + Xi + Xj]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_steady_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_steady_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_steady_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_steady_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, 0, R + D + Xi + Xj]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_steady_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_steady_a1(Flag,Value,VARIABLES,Default).

sum_surf_steady_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_steady_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_steady_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([R + Xi + Xj]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_surf_steady_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_steady_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_steady_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_steady_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,s,([R + Xi + Xj]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_steady_r(VALUE,Xs,SV):-
        sum_surf_steady_r(VALUE,Xs,SV,SV).

sum_surf_steady_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=1#=>VALUE#>=2*MINV*max(0,SV-1),
        RV#>=2#=>VALUE#=0#\/VALUE#>=min(2*MINV,2*MINV*max(0,SV-1)),
        RV#=1#=>VALUE#=<2*MAXV*max(0,SV-1),
        RV#>=2#=>VALUE#=0#\/VALUE#=<max(2*MAXV,2*MAXV*max(0,SV-1)).

ctr_glue_matrix(sum_surf_steady, [cell(s,s,cf+cb)]).

ctr_glue_matrix1(sum_surf_steady, [cell(s,s,0)]).


sum_surf_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.



SUM_SURF_STEADY 2903

= < > = < = = < > = = < > < =

2

steady 1

6

steady 2

10

steady 3

10

steady 4

10

steady 5

10

steady 6

60 (SUM)

12
feature values
(SURF)

steady 7

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

1 1

7

3 3

5 5 5

6

5 5 5

7

2

6 6

Figure 4.1389: Illustrating the SUM_SURF_STEADY constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1390 and 4.1391 respectively depict the automaton associated with the constraint
SUM_SURF_STEADY and its simplified form.

R s





C ← default
D ← 0
R← default





R + C

≷
={

D ← 0
R← R + D + VARi + VARi+1

}

Figure 4.1390: Automaton for the SUM_SURF_STEADY constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the STEADY pattern where default

is 0

R s

{R← default}

R

≷=
{R← R + VARi + VARi+1}

Figure 4.1391: Simplified automaton for the SUM_SURF_STEADY constraint obtained
by applying decoration Table 3.40 to the seed transducer of the STEADY pattern where
default is 0

s

s
−→
C +

←−
C

Table 4.341: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.16, for the SUM_SURF_STEADY constraint defined as the composition of the
STEADY pattern , the feature SURF , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s

s 0

Table 4.342: Concrete glue matrix, derived from the parametrised glue matrix 3.16, for
the simplified automaton of the SUM_SURF_STEADY constraint defined as the compo-
sition of the STEADY pattern , the feature SURF , and the aggregator sum ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_SURF_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint SUM_SURF_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = 0
rv = 1 ∧ sv ≥ 2⇒ VALUE ≥ minv ∗ sv¬

rv ≥ 2⇒ VALUE = 0 ∨ VALUE ≥ min(2 ∗ minv, minv ∗ sv®)
rv = 1 ∧ sv ≥ 2⇒ VALUE ≤ maxv ∗ sv¯

rv ≥ 2⇒ VALUE = 0 ∨ VALUE ≤ max(2 ∗ maxv°, maxv ∗ sv±)
among(n1, VARIABLES[1, sv], 〈maxv〉)
n1 ≥ VALUE− max(0, sv ∗ (maxv− 1))
among(n2, VARIABLES[2, sv], 〈minv〉)
n2 ≥ min(0, sv ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var)

2

3

±
5

VALUE ≤ 15

−2

−1

°

VALUE ≤ −2

2

¯
5

VALUE ≤ 10

−3

−2

®
5

VALUE ≥ −15

1

2



VALUE ≥ 2

2

¬
5

VALUE ≥ 10

Purpose

VALUE is the sum of the surface of occurrences of the STEADY_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example (31, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.1392 provides an example where the SUM_SURF_STEADY_SEQUENCE

(31, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_steady_sequence,['20141203']).

ctr_origin(sum_surf_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(sum_surf_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_steady_sequence,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_steady_sequence, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<1#=>'VALUE'=0,rv=1#/\sv>=2#=>'VALUE'>=markup(minv*sv,1),rv>=2#=>'VALUE'=0#\/'VALUE'>=min(markup(2*minv,2),markup(minv*sv,3)),rv=1#/\sv>=2#=>'VALUE'=<markup(maxv*sv,4),rv>=2#=>'VALUE'=0#\/'VALUE'=<max(markup(2*maxv,5),markup(maxv*sv,6)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv]])),n1>='VALUE'-max(0,sv*(maxv-1)),among(n2,sub_col('VARIABLES',2,sv),create_col(val,[[minv]])),n2>=min(0,sv*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_steady_sequence, []).

ctr_functional_dependency(sum_surf_steady_sequence, 1, [2]).

ctr_typical(sum_surf_steady_sequence,[size('VARIABLES')>1]).


ctr_example(sum_surf_steady_sequence,sum_surf_steady_sequence(31,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(sum_surf_steady_sequence,[]).

ctr_eval(sum_surf_steady_sequence, [checker(sum_surf_steady_sequence_c1),
    checker(sum_surf_steady_sequence_c),
    automaton(sum_surf_steady_sequence_a1),
    automaton(sum_surf_steady_sequence_a),
    automaton_with_signature(sum_surf_steady_sequence_a1_s),
    automaton_with_signature(sum_surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        sum_surf_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi+Xj,
        sum_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
sum_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is R+C,
        sum_surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+(D+Xj),
        sum_surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

sum_surf_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_steady_sequence_c1(VARS, Default, s, Default, Value).

sum_surf_steady_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_surf_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        sum_surf_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_surf_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+(Xi+Xj),
        sum_surf_steady_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_surf_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=\=Xj, !,
        sum_surf_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_surf_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+Xj,
        sum_surf_steady_sequence_c1([Xj|Xs], Default, r, A1000, Result).

ctr_automaton_signature(sum_surf_steady_sequence, sum_surf_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_steady_sequence, sum_surf_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_steady_sequence, sum_surf_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_steady_sequence, sum_surf_steady_sequence_ao1, pair_signature(2,signature)).

sum_surf_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_steady_sequence_a(Flag,Value,VARIABLES,Default).

sum_surf_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + Xi + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_steady_sequence_a1(Flag,Value,VARIABLES,Default).

sum_surf_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([R + Xi + Xj])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R + Xj]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([R + Xi + Xj])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R + Xj]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_steady_sequence_r(VALUE,Xs,SV):-
        sum_surf_steady_sequence_r(VALUE,Xs,SV,SV).

sum_surf_steady_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=1#/\SV#>=2#=>VALUE#>=MINV*SV,
        RV#>=2#=>VALUE#=0#\/VALUE#>=min(2*MINV,MINV*SV),
        RV#=1#/\SV#>=2#=>VALUE#=<MAXV*SV,
        RV#>=2#=>VALUE#=0#\/VALUE#=<max(2*MAXV,MAXV*SV).

ctr_glue_matrix(sum_surf_steady_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(sum_surf_steady_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-(xj))]).


sum_surf_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.
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Figure 4.1392: Illustrating the SUM_SURF_STEADY_SEQUENCE constraint of the Ex-
ample slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2908 SUM_SURF_STEADY_SEQUENCE

Automaton Figures 4.1393 and 4.1394 respectively depict the automaton associated with the constraint
SUM_SURF_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← 0
R← default





= r
R

+
C

≷

={
C ← D + VARi + VARi+1

D ← 0

}
≷




C ← default
D ← 0
R← R + C





={
C ← C + D + VARi+1

D ← 0

}

Figure 4.1393: Automaton for the SUM_SURF_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0

≷ s

{R← default}

= r

R

≷

=
{R← R + VARi + VARi+1}≷

=
{R← R + VARi+1}

Figure 4.1394: Simplified automaton for the SUM_SURF_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.40 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.343: Concrete glue matrix, derived from the parametrised glue matrix 3.17,
for the SUM_SURF_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature SURF , and the aggregator sum ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.

s r

s 0 0

r 0 −VARi+1
M

Table 4.344: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the simplified automaton of the SUM_SURF_STEADY_SEQUENCE constraint defined
as the composition of the STEADY_SEQUENCE pattern , the feature SURF , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.
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SUM_SURF_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint SUM_SURF_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
rv = 2⇒ VALUE = 0 ∨ VALUE ≥ min(2 ∗ minv+ 1, (2 ∗ minv+ 1) ∗ np)
rv ≥ 3⇒∨ VALUE = 0,

VALUE ≥ min

(
2 ∗ minv+ 1,
(2 ∗ minv+ 1) ∗ np+ min(0, sv mod 2 ∗ (minv+ 2))

) 
rv = 2⇒ VALUE = 0 ∨ VALUE ≤ max(2 ∗ maxv− 1¬, (2 ∗ maxv− 1) ∗ np)
rv ≥ 3⇒∨ VALUE = 0,

VALUE ≤ max

(
2 ∗ maxv− 1®,
(2 ∗ maxv− 1) ∗ np+ max(0, sv mod 2 ∗ (maxv− 2))¯

) 
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− max(0, np ∗ (maxv− 2))− np

among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
n2 ≥ min(0, np ∗ (minv+ 2))− np− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) 1

3

¯
11

VALUE ≤ 26 = (2 ∗ 3 − 1) ∗ 5 + 1

Ê Ë Ì Í Î−3

−1

®

VALUE ≤ −3

1

2


11

VALUE ≤ 15 = (2 ∗ 2 − 1) ∗ 5

Ê Ë Ì Í Î−2

−1

¬

VALUE ≤ −3

Purpose

VALUE is the sum of the surface of occurrences of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(sum_surf_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_surf_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_strictly_decreasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=0,rv=2#=>'VALUE'=0#\/'VALUE'>=min(2*minv+1,(2*minv+1)*np),rv>=3#=>'VALUE'=0#\/'VALUE'>=min(2*minv+1,(2*minv+1)*np+min(0,sv mod 2*(minv+2))),rv=2#=>'VALUE'=0#\/'VALUE'=<max(markup(2*maxv-1,1),markup((2*maxv-1)*np,2)),rv>=3#=>'VALUE'=0#\/'VALUE'=<max(markup(2*maxv-1,3),markup((2*maxv-1)*np+max(0,sv mod 2*(maxv-2)),4)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-max(0,np*(maxv-2))-np,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),n2>=min(0,np*(minv+2))-np-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_strictly_decreasing_sequence, []).

ctr_functional_dependency(sum_surf_strictly_decreasing_sequence, 1, [2]).

ctr_typical(sum_surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_strictly_decreasing_sequence,sum_surf_strictly_decreasing_sequence(31,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(sum_surf_strictly_decreasing_sequence,[]).

ctr_eval(sum_surf_strictly_decreasing_sequence, [checker(sum_surf_strictly_decreasing_sequence_c1),
    checker(sum_surf_strictly_decreasing_sequence_c),
    automaton(sum_surf_strictly_decreasing_sequence_a1),
    automaton(sum_surf_strictly_decreasing_sequence_a),
    automaton_with_signature(sum_surf_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(sum_surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi+Xj,
        sum_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
sum_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xj),
        sum_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
sum_surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is R+C,
        sum_surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

sum_surf_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Value).

sum_surf_strictly_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(Xi+Xj),
        sum_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xj,
        sum_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_surf_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        sum_surf_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_surf_strictly_decreasing_sequence, sum_surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_strictly_decreasing_sequence, sum_surf_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_strictly_decreasing_sequence, sum_surf_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_strictly_decreasing_sequence, sum_surf_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_surf_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + Xi + Xj, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + Xj, 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_surf_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + Xi + Xj])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R + Xj])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + Xi + Xj])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R + Xj])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_surf_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        RV#=2#=>VALUE#=0#\/VALUE#>=min(2*MINV+1,(2*MINV+1)*(SV/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#>=min(2*MINV+1,(2*MINV+1)*(SV/2)+min(0,SV mod 2*(MINV+2))),
        RV#=2#=>VALUE#=0#\/VALUE#=<max(2*MAXV-1,(2*MAXV-1)*(SV/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#=<max(2*MAXV-1,(2*MAXV-1)*(SV/2)+max(0,SV mod 2*(MAXV-2))).

ctr_glue_matrix(sum_surf_strictly_decreasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(sum_surf_strictly_decreasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-(xj))]).


sum_surf_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example (31, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.1395 provides an example where the SUM_SURF_STRICTLY_DECREASING_SEQUENCE

(31, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.
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Figure 4.1395: Illustrating the SUM_SURF_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1396 and 4.1397 respectively depict the automaton associated with the constraint
SUM_SURF_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r
R

+
C >{

C ← D + VARi + VARi+1

D ← 0

}

≤

>{
C ← C + D + VARi+1

D ← 0

}

≤



C ← default
D ← 0
R← R + C





Figure 4.1396: Automaton for the SUM_SURF_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0

≤ s

{R← default}

> r

R

>
{R← R + VARi + VARi+1}

≤

>
{R← R + VARi+1}

≤

Figure 4.1397: Simplified automaton for the
SUM_SURF_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.40 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.345: Concrete glue matrix, derived from the parametrised glue matrix 3.18, for
the SUM_SURF_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature SURF , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s 0 0

r 0 −VARi+1
M

Table 4.346: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
SUM_SURF_STRICTLY_DECREASING_SEQUENCE constraint defined as the compo-
sition of the STRICTLY_DECREASING_SEQUENCE pattern , the feature SURF , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_SURF_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint SUM_SURF_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
rv = 2⇒ VALUE = 0 ∨ VALUE ≥ min(2 ∗ minv+ 1, (2 ∗ minv+ 1) ∗ np)
rv ≥ 3⇒∨ VALUE = 0,

VALUE ≥ min

(
2 ∗ minv+ 1,
(2 ∗ minv+ 1) ∗ np+ min(0, sv mod 2 ∗ (minv+ 2))

) 
rv = 2⇒ VALUE = 0 ∨ VALUE ≤ max(2 ∗ maxv− 1¬, (2 ∗ maxv− 1) ∗ np)
rv ≥ 3⇒∨ VALUE = 0,

VALUE ≤ max

(
2 ∗ maxv− 1®,
(2 ∗ maxv− 1) ∗ np+ max(0, sv mod 2 ∗ (maxv− 2))¯

) 
among(n1, VARIABLES[1, sv], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− max(0, np ∗ (maxv− 2))− np

among(n2, VARIABLES[1, sv], 〈minv, minv+ 1〉)
n2 ≥ min(0, np ∗ (minv+ 2))− np− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = bsv/2c
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var)

1

3

¯
11

VALUE ≤ 26 = (2 ∗ 3 − 1) ∗ 5 + 1

Ê Ë Ì Í Î−3

−1

®

VALUE ≤ −3

1

2


11

VALUE ≤ 15 = (2 ∗ 2 − 1) ∗ 5

Ê Ë Ì Í Î−2

−1

¬

VALUE ≤ −3

Purpose

VALUE is the sum of the surface of occurrences of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_strictly_increasing_sequence,['20141203']).

ctr_origin(sum_surf_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_surf_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_restrictions(sum_surf_strictly_increasing_sequence, let([sv=size('VARIABLES'),np=sv/2,minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<1#\/rv=<1#=>'VALUE'=0,rv=2#=>'VALUE'=0#\/'VALUE'>=min(2*minv+1,(2*minv+1)*np),rv>=3#=>'VALUE'=0#\/'VALUE'>=min(2*minv+1,(2*minv+1)*np+min(0,sv mod 2*(minv+2))),rv=2#=>'VALUE'=0#\/'VALUE'=<max(markup(2*maxv-1,1),markup((2*maxv-1)*np,2)),rv>=3#=>'VALUE'=0#\/'VALUE'=<max(markup(2*maxv-1,3),markup((2*maxv-1)*np+max(0,sv mod 2*(maxv-2)),4)),among(n1,sub_col('VARIABLES',1,sv),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-max(0,np*(maxv-2))-np,among(n2,sub_col('VARIABLES',1,sv),create_col(val,[[minv],[minv+1]])),n2>=min(0,np*(minv+2))-np-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_strictly_increasing_sequence, []).

ctr_functional_dependency(sum_surf_strictly_increasing_sequence, 1, [2]).

ctr_typical(sum_surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_strictly_increasing_sequence,sum_surf_strictly_increasing_sequence(30,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(sum_surf_strictly_increasing_sequence,[]).

ctr_eval(sum_surf_strictly_increasing_sequence, [checker(sum_surf_strictly_increasing_sequence_c1),
    checker(sum_surf_strictly_increasing_sequence_c),
    automaton(sum_surf_strictly_increasing_sequence_a1),
    automaton(sum_surf_strictly_increasing_sequence_a),
    automaton_with_signature(sum_surf_strictly_increasing_sequence_a1_s),
    automaton_with_signature(sum_surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi+Xj,
        sum_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
sum_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is R+C,
        sum_surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xj),
        sum_surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

sum_surf_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_strictly_increasing_sequence_c1(VARS, Default, s, Default, Value).

sum_surf_strictly_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(Xi+Xj),
        sum_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        sum_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_surf_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xj,
        sum_surf_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).

ctr_automaton_signature(sum_surf_strictly_increasing_sequence, sum_surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_strictly_increasing_sequence, sum_surf_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_strictly_increasing_sequence, sum_surf_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_strictly_increasing_sequence, sum_surf_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

sum_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_surf_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, R])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C])),
        arc(r,LT,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + Xi + Xj, 0, R])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C])),
        arc(r,LT,r,([C + D + Xj, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_surf_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + Xi + Xj])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R + Xj]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + Xi + Xj])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R + Xj]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        sum_surf_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_surf_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        RV#=2#=>VALUE#=0#\/VALUE#>=min(2*MINV+1,(2*MINV+1)*(SV/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#>=min(2*MINV+1,(2*MINV+1)*(SV/2)+min(0,SV mod 2*(MINV+2))),
        RV#=2#=>VALUE#=0#\/VALUE#=<max(2*MAXV-1,(2*MAXV-1)*(SV/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#=<max(2*MAXV-1,(2*MAXV-1)*(SV/2)+max(0,SV mod 2*(MAXV-2))).

ctr_glue_matrix(sum_surf_strictly_increasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+(cb+(df+(db+ -(xj)))))]).

ctr_glue_matrix1(sum_surf_strictly_increasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-(xj))]).


sum_surf_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example (30, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.1398 provides an example where the SUM_SURF_STRICTLY_INCREASING_SEQUENCE

(30, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.
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Figure 4.1398: Illustrating the SUM_SURF_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1399 and 4.1400 respectively depict the automaton associated with the constraint
SUM_SURF_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r
R

+
C

≥

<{
C ← D + VARi + VARi+1

D ← 0

}
≥




C ← default
D ← 0
R← R + C





<{
C ← C + D + VARi+1

D ← 0

}

Figure 4.1399: Automaton for the SUM_SURF_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0

≥ s

{R← default}

< r

R

≥

<
{R← R + VARi + VARi+1}≥

<
{R← R + VARi+1}

Figure 4.1400: Simplified automaton for the
SUM_SURF_STRICTLY_INCREASING_SEQUENCE constraint obtained
by applying decoration Table 3.40 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − VARi+1

M

Table 4.347: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the SUM_SURF_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature SURF , and
the aggregator sum ; cells of the glue matrix are coloured with the colour of the con-
stituent to which they are related.

s r

s 0 0

r 0 −VARi+1
M

Table 4.348: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
SUM_SURF_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature SURF ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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SUM_SURF_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint SUM_SURF_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
rv = 2⇒ VALUE = 0 ∨ VALUE ≥ min(minv+ 1¬, (minv+ 1) ∗ np)
rv ≥ 3⇒∨( VALUE = 0,

VALUE ≥ min((minv+ 1) ∗ np®, min(minv+ 1¯, (sv− 2) ∗ (minv+ 1) + 1°))

)
rv = 2⇒ VALUE = 0 ∨ VALUE ≤ max(maxv, maxv ∗ np)
rv ≥ 3⇒∨( VALUE = 0,

VALUE ≤ max(maxv ∗ np, max(maxv, (sv− 2) ∗ (maxv− 1) + 1))

)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
rv = 2 ∨ maxv = 1⇒ n1 ≥ VALUE− np ∗ max(0, maxv− 1)
rv > 2 ∧ maxv > 1⇒ n1 ≥ VALUE− (sv− 2) ∗ (maxv− 2)− 1
among(n2, VARIABLES[2, sv− 1], 〈minv+ 1〉)
rv = 2 ∨ minv = −1⇒ n2 ≥ np ∗ min(0, minv+ 2)− VALUE

rv > 2 ∧ minv < −1⇒ n2 ≥ (sv− 2) ∗ (minv+ 2)− VALUE

required(VARIABLES, var)
where
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
rv =range(VARIABLES.var) −3

−1

°
13

VALUE ≥ −21 = (13 − 2) ∗ (−3 + 1) + 1

1

3

¯

1 + 1

VALUE ≥ 2

−1

1

®
13

VALUE ≥ 0 = (−1 + 1) ∗ 6

Ê Ë Ì Í Î Ï−2

−1



VALUE ≥ −2 = (−2 + 1) ∗ 2

Ê Ë

1

2

¬

VALUE ≥ 2

Purpose

VALUE is the sum of the surface of occurrences of the SUMMIT pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_summit,['20141203']).

ctr_origin(sum_surf_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(sum_surf_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_summit,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_summit, let([sv=size('VARIABLES'),np=max(0,(sv-1)/2),minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=0,rv=2#=>'VALUE'=0#\/'VALUE'>=min(markup(minv+1,1),markup((minv+1)*np,2)),rv>=3#=>'VALUE'=0#\/'VALUE'>=min(markup((minv+1)*np,3),min(markup(minv+1,4),markup((sv-2)*(minv+1)+1,5))),rv=2#=>'VALUE'=0#\/'VALUE'=<max(maxv,maxv*np),rv>=3#=>'VALUE'=0#\/'VALUE'=<max(maxv*np,max(maxv,(sv-2)*(maxv-1)+1)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),rv=2#\/maxv=1#=>n1>='VALUE'-np*max(0,maxv-1),rv>2#/\maxv>1#=>n1>='VALUE'-(sv-2)*(maxv-2)-1,among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv+1]])),rv=2#\/minv= -1#=>n2>=np*min(0,minv+2)-'VALUE',rv>2#/\minv< -1#=>n2>=(sv-2)*(minv+2)-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_summit, []).

ctr_functional_dependency(sum_surf_summit, 1, [2]).

ctr_typical(sum_surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_summit,sum_surf_summit(23,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(sum_surf_summit,[]).

ctr_eval(sum_surf_summit, [checker(sum_surf_summit_c1),
    checker(sum_surf_summit_c),
    automaton(sum_surf_summit_a1),
    automaton(sum_surf_summit_a),
    automaton_with_signature(sum_surf_summit_a1_s),
    automaton_with_signature(sum_surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_summit_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_summit_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_summit_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        sum_surf_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_surf_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_surf_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_summit_c([Xj|Xs], Default, s, C, 0, R, Result).

sum_surf_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_summit_c1(VARS, Default, s, 0, Default, Value).

sum_surf_summit_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_summit_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_surf_summit_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_summit_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_summit_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_summit_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_summit_c1([Xj|Xs], Default, r, 0, R, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_summit_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_surf_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_summit_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_surf_summit, sum_surf_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_summit, sum_surf_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_summit, sum_surf_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_summit, sum_surf_summit_ao1, pair_signature(2,signature)).

sum_surf_summit_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_summit_a(Flag,Value,VARIABLES,Default).

sum_surf_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_summit_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + Xi, R])),
        arc(r,GT,t,([D + Xi, 0, R])),
        arc(r,EQ,u,([C, D + Xi, R])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,GT,t,([C + D + Xi, 0, R])),
        arc(t,LT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, D + Xi, R])),
        arc(u,LT,r,([C, D + Xi, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_summit_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_summit_a1(Flag,Value,VARIABLES,Default).

sum_surf_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,GT,t,([0, R + D + Xi])),
        arc(r,EQ,u,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,t,([0, R + D + Xi])),
        arc(t,LT,r,([0, R])),
        arc(u,EQ,u,([D + Xi, R])),
        arc(u,LT,r,([D + Xi, R])),
        arc(u,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_summit_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D + Xi, R])),
        arc(r,GT,t,([0, R + D + Xi])),
        arc(r,EQ,u,([D + Xi, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,GT,t,([0, R + D + Xi])),
        arc(t,LT,r,([0, R])),
        arc(u,EQ,u,([D + Xi, R])),
        arc(u,LT,r,([D + Xi, R])),
        arc(u,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_summit_r(VALUE,Xs,SV):-
        sum_surf_summit_r(VALUE,Xs,SV,SV).

sum_surf_summit_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        RV#=2#=>VALUE#=0#\/VALUE#>=min(MINV+1,(MINV+1)*max(0,(SV-1)/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#>=min((MINV+1)*max(0,(SV-1)/2),min(MINV+1,(SV-2)*(MINV+1)+1)),
        RV#=2#=>VALUE#=0#\/VALUE#=<max(MAXV,MAXV*max(0,(SV-1)/2)),
        RV#>=3#=>VALUE#=0#\/VALUE#=<max(MAXV*max(0,(SV-1)/2),max(MAXV,(SV-2)*(MAXV-1)+1)).

ctr_glue_matrix(sum_surf_summit, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(s,u,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(r,u,cf+cb),cell(t,s,cf+cb),cell(t,r,cf+(df+(db+xj))),cell(t,t,cf+cb),cell(t,u,cf+(df+(db+xj))),cell(u,s,cf+cb),cell(u,r,cf+cb),cell(u,t,cb+(df+(db+xj))),cell(u,u,cf+cb)]).

ctr_glue_matrix1(sum_surf_summit, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(r,u,0),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,0),cell(t,u,df+(db+xj)),cell(u,s,0),cell(u,r,0),cell(u,t,df+(db+xj)),cell(u,u,0)]).


sum_surf_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.
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Example (23, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.1401 provides an example where the SUM_SURF_SUMMIT

(23, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.

> < > = > = < < = > < < > < >

13

summit 1

7

summit 2

23 (SUM)

3
feature values
(SURF)

summit 3

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

7

1

5

4 4

3 3

4

6 6

2

3

4

2

3

1

Figure 4.1401: Illustrating the SUM_SURF_SUMMIT constraint of the Example slot

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1402 and 4.1403 respectively depict the automaton associated with the constraint
SUM_SURF_SUMMIT and its simplified form.

≥ s





C ← default
D ← 0
R← default



 < r

≥ t

= u

R + C

≥

<

<
{D ← D + VARi}

>{
C ← D + VARi
D ← 0

}

=
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=
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>{
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}

<
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R
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=
{D ← D + VARi}

<
{D
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D
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V
A
R i
}

>

{
D
←
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Figure 4.1402: Automaton for the SUM_SURF_SUMMIT constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the SUMMIT pattern where default

is 0 (transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s
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Figure 4.1403: Simplified automaton for the SUM_SURF_SUMMIT constraint obtained
by applying decoration Table 3.26 to the seed transducer of the SUMMIT pattern where
default is 0 (transition u→ r has the same register update as transition r → u)
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s r t u

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R −→
C +

←−
C

t
−→
C +

←−
C

−→
C +

−→
D +

←−
D + VARi+1

L −→
C +

←−
C

−→
C +

−→
D +

←−
D + VARi+1

L

u
−→
C +

←−
C

−→
C +

←−
C

←−
C +

−→
D +

←−
D + VARi+1

R −→
C +

←−
C

Table 4.349: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the SUM_SURF_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature SURF , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t u

s 0 0 0 0

r 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

R
0

t 0
−→
D +

←−
D + VARi+1

L
0

−→
D +

←−
D + VARi+1

L

u 0 0
−→
D +

←−
D + VARi+1

R
0

Table 4.350: Concrete glue matrix, derived from the parametrised glue matrix 3.20, for
the simplified automaton of the SUM_SURF_SUMMIT constraint defined as the compo-
sition of the SUMMIT pattern , the feature SURF , and the aggregator sum ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_SURF_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint SUM_SURF_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ min(minv¬, minv ∗ (sv− 2))
VALUE = 0 ∨ VALUE ≤ max(maxv− 1®, (maxv− 1) ∗ (sv− 2)¯)
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1〉)
n1 ≥ VALUE− max(0, (sv− 2) ∗ (maxv− 2))
among(n2, VARIABLES[2, sv− 1], 〈minv〉)
n2 ≥ min(0, (sv− 2) ∗ (minv+ 1))− VALUE

required(VARIABLES, var)
where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

2

¯
11

VALUE ≤ 9 = (2 − 1) ∗ (11 − 2)

−3

−1

®

−1 − 1

VALUE ≤ −2

−3

−2


11

VALUE ≥ −27 = −3 ∗ (11 − 2)

0

1

¬

VALUE ≥ 0

Purpose

VALUE is the sum of the surface of occurrences of the VALLEY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (35, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.1404 provides an example where the SUM_SURF_VALLEY

(35, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_valley,['20141203']).

ctr_origin(sum_surf_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(sum_surf_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_valley,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_valley, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(minv,1),markup(minv*(sv-2),2)),'VALUE'=0#\/'VALUE'=<max(markup(maxv-1,3),markup((maxv-1)*(sv-2),4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1]])),n1>='VALUE'-max(0,(sv-2)*(maxv-2)),among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv]])),n2>=min(0,(sv-2)*(minv+1))-'VALUE',required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_valley, []).

ctr_functional_dependency(sum_surf_valley, 1, [2]).

ctr_typical(sum_surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_valley,sum_surf_valley(35,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(sum_surf_valley,[]).

ctr_eval(sum_surf_valley, [checker(sum_surf_valley_c1),
    checker(sum_surf_valley_c),
    automaton(sum_surf_valley_a1),
    automaton(sum_surf_valley_a),
    automaton_with_signature(sum_surf_valley_a1_s),
    automaton_with_signature(sum_surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_valley_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_valley_c([Xj|Xs], Default, r, C, D, R, Result).
sum_surf_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_valley_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        sum_surf_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_surf_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_surf_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
sum_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_surf_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        sum_surf_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).

sum_surf_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_valley_c1(VARS, Default, s, 0, Default, Value).

sum_surf_valley_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_valley_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_valley_c1([Xj|Xs], Default, r, D, R, Result).
sum_surf_valley_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_surf_valley_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_valley_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+Xi,
        sum_surf_valley_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_surf_valley_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_valley_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_surf_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_valley_c1([Xj|Xs], Default, r, 0, R, Result).
sum_surf_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+Xi,
        sum_surf_valley_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_surf_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_valley_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(sum_surf_valley, sum_surf_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_valley, sum_surf_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_valley, sum_surf_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_valley, sum_surf_valley_ao1, pair_signature(2,signature)).

sum_surf_valley_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_valley_a(Flag,Value,VARIABLES,Default).

sum_surf_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_valley_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + Xi, R])),
        arc(r,EQ,r,([C, D + Xi, R])),
        arc(r,LT,t,([D + Xi, 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(t,EQ,t,([C, D + Xi, R])),
        arc(t,LT,t,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_valley_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_valley_a1(Flag,Value,VARIABLES,Default).

sum_surf_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([D, R])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(r,GT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(r,LT,t,([0, R + D + Xi])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,t,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_valley_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([D, R])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(r,GT,r,([D + Xi, R])),
        arc(r,EQ,r,([D + Xi, R])),
        arc(r,LT,t,([0, R + D + Xi])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + Xi, R])),
        arc(t,LT,t,([0, R + D + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_valley_r(VALUE,Xs,SV):-
        sum_surf_valley_r(VALUE,Xs,SV,SV).

sum_surf_valley_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(MINV,MINV*(SV-2)),
        VALUE#=0#\/VALUE#=<max(MAXV-1,(MAXV-1)*(SV-2)).

ctr_glue_matrix(sum_surf_valley, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+xj)),cell(r,t,cb+(df+(db+xj))),cell(t,s,cf+cb),cell(t,r,cf+(df+(db+xj))),cell(t,t,cf+cb)]).

ctr_glue_matrix1(sum_surf_valley, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+xj)),cell(r,t,df+(db+xj)),cell(t,s,0),cell(t,r,df+(db+xj)),cell(t,t,0)]).


sum_surf_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.
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Figure 4.1404: Illustrating the SUM_SURF_VALLEY constraint of the Example slot

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



2926 SUM_SURF_VALLEY

Automaton Figures 4.1405 and 4.1406 respectively depict the automaton associated with the constraint
SUM_SURF_VALLEY and its simplified form.

≤ s





C ← default
D ← 0
R← default





≥ r ≤ t

R + C>

≤

≥
{D ← D + VARi}

<{
C ← D + VARi
D ← 0

}

>



C ← default
D ← 0
R← R + C





=
{D ← D + VARi}

<{
C ← C + D + VARi
D ← 0

}

Figure 4.1405: Automaton for the SUM_SURF_VALLEY constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the VALLEY pattern where default

is 0

≤ s
{

D ← 0
R← default

}

≥ r ≤ t

R>

≤

≥
{D ← D + VARi}

<{
D ← 0
R← R + D + VARi

}

>
{D ← 0}

=
{D ← D + VARi}

<{
D ← 0
R← R + D + VARi

}

Figure 4.1406: Simplified automaton for the SUM_SURF_VALLEY constraint obtained
by applying decoration Table 3.26 to the seed transducer of the VALLEY pattern where
default is 0


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + VARi+1

C ←−
C +

−→
D +

←−
D + VARi+1

R

t
−→
C +

←−
C

−→
C +

−→
D +

←−
D + VARi+1

L −→
C +

←−
C

Table 4.351: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.21, for the SUM_SURF_VALLEY constraint defined as the composition of the
VALLEY pattern , the feature SURF , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + VARi+1

C −→
D +

←−
D + VARi+1

R

t 0
−→
D +

←−
D + VARi+1

L
0

Table 4.352: Concrete glue matrix, derived from the parametrised glue matrix 3.21, for
the simplified automaton of the SUM_SURF_VALLEY constraint defined as the compo-
sition of the VALLEY pattern , the feature SURF , and the aggregator sum ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_SURF_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint SUM_SURF_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0∨ VALUE = 0,

VALUE ≥ min

(
2 ∗ minv+ 1¬,
b(sv− 1)/2c ∗ minv+ b(sv− 2)/2c ∗ (minv+ 1)

) 
∨ VALUE = 0,

VALUE ≤ max

(
2 ∗ maxv− 1®,
b(sv− 1)/2c ∗ maxv+ b(sv− 2)/2c ∗ (maxv− 1)¯

) 
among(n1, VARIABLES[2, sv− 1], 〈maxv− 1, maxv〉)
n1 ≥ VALUE− b(sv− 1)/2c − max(0, (sv− 2) ∗ (maxv− 2))
n2 ≥ min(0, (sv− 2) ∗ (minv+ 2))− b(sv− 1)/2c − VALUE

among(n2, VARIABLES[2, sv− 1], 〈minv, minv+ 1〉)
required(VARIABLES, var)

where
minv =minval(VARIABLES.var)
maxv =maxval(VARIABLES.var)
sv = |VARIABLES|
rv =range(VARIABLES.var) 0

2

¯
11

VALUE ≤ 14 = 5 ∗ 2 + 4 ∗ (2 − 1)

−3

−1

®

VALUE ≤ −3

−3

−2


11

VALUE ≥ −23 = −3 ∗ 5 + 4 ∗ (1 − 3)

1

2

¬

VALUE ≥ 3

Purpose

VALUE is the sum of the surface of occurrences of the ZIGZAG pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example (33, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.1407 provides an example where the SUM_SURF_ZIGZAG

(33, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_surf_zigzag,['20141203']).

ctr_origin(sum_surf_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(sum_surf_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_surf_zigzag,
                 [items('VARIABLES',reverse)]).

ctr_restrictions(sum_surf_zigzag, let([minv=minval('VARIABLES'^var),maxv=maxval('VARIABLES'^var),sv=size('VARIABLES'),rv=range('VARIABLES'^var),n1,n2],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=min(markup(2*minv+1,1),markup((sv-1)/2*minv+(sv-2)/2*(minv+1),2)),'VALUE'=0#\/'VALUE'=<max(markup(2*maxv-1,3),markup((sv-1)/2*maxv+(sv-2)/2*(maxv-1),4)),among(n1,sub_col('VARIABLES',2,sv-1),create_col(val,[[maxv-1],[maxv]])),n1>='VALUE'-(sv-1)/2-max(0,(sv-2)*(maxv-2)),n2>=min(0,(sv-2)*(minv+2))-(sv-1)/2-'VALUE',among(n2,sub_col('VARIABLES',2,sv-1),create_col(val,[[minv],[minv+1]])),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_surf_zigzag, []).

ctr_functional_dependency(sum_surf_zigzag, 1, [2]).

ctr_typical(sum_surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_surf_zigzag,sum_surf_zigzag(33,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(sum_surf_zigzag,[]).

ctr_eval(sum_surf_zigzag, [checker(sum_surf_zigzag_c1),
    checker(sum_surf_zigzag_c),
    automaton(sum_surf_zigzag_a1),
    automaton(sum_surf_zigzag_a),
    automaton_with_signature(sum_surf_zigzag_a1_s),
    automaton_with_signature(sum_surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_surf_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_zigzag_c(VARS, Default, s, Default, 0, Default, Value).

sum_surf_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+Xi),
        sum_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_surf_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_surf_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_surf_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+Xi),
        sum_surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).

sum_surf_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_surf_zigzag_c1(VARS, Default, s, 0, Default, Value).

sum_surf_zigzag_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, d, D, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, a, D, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+Xi,
        sum_surf_zigzag_c1([Xj|Xs], Default, b, A1000, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, a, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, a, D, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, d, 0, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, b, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_zigzag_c1([Xj|Xs], Default, c, 0, A1000, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+Xi,
        sum_surf_zigzag_c1([Xj|Xs], Default, f, 0, A1000, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, c, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, a, 0, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, d, D, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, s, D, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, d, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+Xi,
        sum_surf_zigzag_c1([Xj|Xs], Default, e, A1000, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+Xi),
        sum_surf_zigzag_c1([Xj|Xs], Default, f, 0, A1000, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, e, D, R, Result) :-
        Xi<Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, a, 0, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi>Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, d, 0, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi=:=Xj, !,
        sum_surf_zigzag_c1([Xj|Xs], Default, s, 0, R, Result).
sum_surf_zigzag_c1([Xi,Xj|Xs], Default, f, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+Xi,
        sum_surf_zigzag_c1([Xj|Xs], Default, c, 0, A1000, Result).

ctr_automaton_signature(sum_surf_zigzag, sum_surf_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_zigzag, sum_surf_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_zigzag, sum_surf_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_surf_zigzag, sum_surf_zigzag_ao1, pair_signature(2,signature)).

sum_surf_zigzag_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_zigzag_a(Flag,Value,VARIABLES,Default).

sum_surf_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + D + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, R + C])),
        arc(c,LT,a,([Default, 0, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, R + C])),
        arc(f,EQ,s,([Default, 0, R + C])),
        arc(f,LT,c,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_surf_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

sum_surf_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + Xi, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + Xi, 0, R])),
        arc(c,GT,f,([C + D + Xi, 0, R])),
        arc(c,EQ,s,([Default, 0, R + C])),
        arc(c,LT,a,([Default, 0, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + Xi, R])),
        arc(e,GT,f,([D + Xi, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, R + C])),
        arc(f,EQ,s,([Default, 0, R + C])),
        arc(f,LT,c,([C + D + Xi, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_surf_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_surf_zigzag_a1(Flag,Value,VARIABLES,Default).

sum_surf_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_surf_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_surf_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,a,([D, R])),
        arc(a,GT,b,([D + Xi, R])),
        arc(a,EQ,s,([D, R])),
        arc(a,LT,a,([D, R])),
        arc(b,GT,d,([0, R])),
        arc(b,EQ,s,([0, R])),
        arc(b,LT,c,([0, R + D + Xi])),
        arc(c,GT,f,([0, R + Xi])),
        arc(c,EQ,s,([0, R])),
        arc(c,LT,a,([0, R])),
        arc(d,GT,d,([D, R])),
        arc(d,EQ,s,([D, R])),
        arc(d,LT,e,([D + Xi, R])),
        arc(e,GT,f,([0, R + D + Xi])),
        arc(e,EQ,s,([0, R])),
        arc(e,LT,a,([0, R])),
        arc(f,GT,d,([0, R])),
        arc(f,EQ,s,([0, R])),
        arc(f,LT,c,([0, R + Xi]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_surf_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_surf_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

sum_surf_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_surf_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_surf_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,a,([D, R])),
        arc(a,GT,b,([D + Xi, R])),
        arc(a,EQ,s,([D, R])),
        arc(a,LT,a,([D, R])),
        arc(b,GT,d,([0, R])),
        arc(b,EQ,s,([0, R])),
        arc(b,LT,c,([0, R + D + Xi])),
        arc(c,GT,f,([0, R + Xi])),
        arc(c,EQ,s,([0, R])),
        arc(c,LT,a,([0, R])),
        arc(d,GT,d,([D, R])),
        arc(d,EQ,s,([D, R])),
        arc(d,LT,e,([D + Xi, R])),
        arc(e,GT,f,([0, R + D + Xi])),
        arc(e,EQ,s,([0, R])),
        arc(e,LT,a,([0, R])),
        arc(f,GT,d,([0, R])),
        arc(f,EQ,s,([0, R])),
        arc(f,LT,c,([0, R + Xi]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_surf_zigzag_r(VALUE,Xs,SV):-
        sum_surf_zigzag_r(VALUE,Xs,SV,SV).

sum_surf_zigzag_r(VALUE,Xs,SV,ST):-
        minval_int(Xs,MINV),
        maxval_int(Xs,MAXV),
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=min(2*MINV+1,(SV-1)/2*MINV+(SV-2)/2*(MINV+1)),
        VALUE#=0#\/VALUE#=<max(2*MAXV-1,(SV-1)/2*MAXV+(SV-2)/2*(MAXV-1)).

ctr_glue_matrix(sum_surf_zigzag, [cell(s,s,cf+cb),cell(s,a,cf+cb),cell(s,b,cf+cb),cell(s,c,cf+cb),cell(s,d,cf+cb),cell(s,e,cf+cb),cell(s,f,cf+cb),cell(a,s,cf+cb),cell(a,a,cf+cb),cell(a,b,cf+cb),cell(a,c,cb+(df+(db+xj))),cell(a,d,cf+cb),cell(a,e,df+(db+xj)),cell(a,f,cf+cb),cell(b,s,cf+cb),cell(b,a,cf+cb),cell(b,b,df+(db+xj)),cell(b,c,cf+cb),cell(b,d,df+(db+xj)),cell(b,e,cf+cb),cell(b,f,cb+(df+(db+xj))),cell(c,s,cf+cb),cell(c,a,cf+(df+(db+xj))),cell(c,b,cf+cb),cell(c,c,cf+(cb+(df+(db+xj)))),cell(c,d,cf+cb),cell(c,e,cf+(df+(db+xj))),cell(c,f,cf+cb),cell(d,s,cf+cb),cell(d,a,cf+cb),cell(d,b,df+(db+xj)),cell(d,c,cf+cb),cell(d,d,cf+cb),cell(d,e,cf+cb),cell(d,f,cb+(df+(db+xj))),cell(e,s,cf+cb),cell(e,a,df+(db+xj)),cell(e,b,cf+cb),cell(e,c,cb+(df+(db+xj))),cell(e,d,cf+cb),cell(e,e,df+(db+xj)),cell(e,f,cf+cb),cell(f,s,cf+cb),cell(f,a,cf+cb),cell(f,b,cf+(df+(db+xj))),cell(f,c,cf+cb),cell(f,d,cf+(df+(db+xj))),cell(f,e,cf+cb),cell(f,f,cf+(cb+(df+(db+xj))))]).

ctr_glue_matrix1(sum_surf_zigzag, [cell(s,s,0),cell(s,a,0),cell(s,b,0),cell(s,c,0),cell(s,d,0),cell(s,e,0),cell(s,f,0),cell(a,s,0),cell(a,a,0),cell(a,b,0),cell(a,c,df+(db+xj)),cell(a,d,0),cell(a,e,df+(db+xj)),cell(a,f,0),cell(b,s,0),cell(b,a,0),cell(b,b,df+(db+xj)),cell(b,c,0),cell(b,d,df+(db+xj)),cell(b,e,0),cell(b,f,df+(db+xj)),cell(c,s,0),cell(c,a,df+(db+xj)),cell(c,b,0),cell(c,c,df+(db+xj)),cell(c,d,0),cell(c,e,df+(db+xj)),cell(c,f,0),cell(d,s,0),cell(d,a,0),cell(d,b,df+(db+xj)),cell(d,c,0),cell(d,d,0),cell(d,e,0),cell(d,f,df+(db+xj)),cell(e,s,0),cell(e,a,df+(db+xj)),cell(e,b,0),cell(e,c,df+(db+xj)),cell(e,d,0),cell(e,e,df+(db+xj)),cell(e,f,0),cell(f,s,0),cell(f,a,0),cell(f,b,df+(db+xj)),cell(f,c,0),cell(f,d,df+(db+xj)),cell(f,e,0),cell(f,f,df+(db+xj))]).


sum_surf_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.
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Figure 4.1407: Illustrating the SUM_SURF_ZIGZAG constraint of the Example slot

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetry Items of VARIABLES can be reversed.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Figures 4.1408 and 4.1409 respectively depict the automaton associated with the constraint
SUM_SURF_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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C ← default
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Figure 4.1408: Automaton for the SUM_SURF_ZIGZAG constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default

is 0; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value
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= s
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>
{D ← 0}

<{
D ← 0
R← R + VARi

}

Figure 4.1409: Simplified automaton for the SUM_SURF_ZIGZAG constraint obtained
by applying decoration Table 3.29 to the seed transducer of the ZIGZAG pattern where
default is 0; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on
transitions from b, c, e, f to s the register D is reset to its initial value
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Table 4.353: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the SUM_SURF_ZIGZAG constraint defined as the composition of the ZIGZAG pattern ,

the feature SURF , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Table 4.354: Concrete glue matrix, derived from the parametrised glue matrix 3.22, for
the simplified automaton of the SUM_SURF_ZIGZAG constraint defined as the com-
position of the ZIGZAG pattern , the feature SURF , and the aggregator sum ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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SUM_WIDTH_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint SUM_WIDTH_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (> | =)∗ > |
>

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 2⇒ VALUE ≤ 2 ∗ np¬

rv ≥ 3⇒ VALUE ≤ sv

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|
np = bsv/2c

1

2

¬
7

VALUE ≤ 6 = 2 ∗ 3

1

3



(see also fig. 4.1413)

7

VALUE ≤ 7

Purpose

VALUE is the sum of the width of occurrences of the DECREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (9, 〈3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4〉)

Figure 4.1410 provides an example where the SUM_WIDTH_DECREASING_SEQUENCE

(9, [3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_decreasing_sequence,['20141203']).

ctr_origin(sum_width_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_width_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_decreasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES'),np=sv/2],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=2#=>'VALUE'=<markup(2*np,1),rv>=3#=>'VALUE'=<markup(sv,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_decreasing_sequence, []).

ctr_functional_dependency(sum_width_decreasing_sequence, 1, [2]).

ctr_typical(sum_width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_width_decreasing_sequence,sum_width_decreasing_sequence(9,[[var-3],[var-4],[var-2],[var-2],[var-5],[var-6],[var-6],[var-4],[var-4],[var-3],[var-1],[var-1],[var-4],[var-6],[var-4],[var-4]])).


ctr_key_words(sum_width_decreasing_sequence,[]).

ctr_eval(sum_width_decreasing_sequence, [checker(sum_width_decreasing_sequence_c1),
    checker(sum_width_decreasing_sequence_c),
    automaton(sum_width_decreasing_sequence_a1),
    automaton(sum_width_decreasing_sequence_a),
    automaton_with_signature(sum_width_decreasing_sequence_a1_s),
    automaton_with_signature(sum_width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+2,
        sum_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        sum_width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

sum_width_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_decreasing_sequence_c1(VARS, Default, s, 0, Default, Value).

sum_width_decreasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+2,
        sum_width_decreasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_decreasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_decreasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_decreasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_decreasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_width_decreasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_width_decreasing_sequence, sum_width_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_decreasing_sequence, sum_width_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_decreasing_sequence, sum_width_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_decreasing_sequence, sum_width_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_width_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_width_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_width_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([0, R + 2])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(t,GT,t,([0, R + D + 1])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,([0, R + 2])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(t,GT,t,([0, R + D + 1])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_width_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_width_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        RV#=2#=>VALUE#=<2*(SV/2),
        RV#>=3#=>VALUE#=<SV.

ctr_glue_matrix(sum_width_decreasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(sum_width_decreasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,0),cell(t,t,df+(db+ -1))]).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_0, kernel([source(s(1)),sink(s(1))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_2, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_3, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_4, kernel([source(s(2)),sink(s(7))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_5, kernel([source(s(3)),sink(s(12))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(10),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(1),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(2),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_gt_2, kernel([source(a),sink(c)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,b,(true->[])),arc(b,1,b,(true->[])),arc(b,2,c,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_gt_3, kernel([source(a),sink(d)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,c,(true->[])),arc(b,1,c,(true->[])),arc(b,2,c,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,d,(true->[])),arc(d,0,d,(true->[])),arc(d,1,d,(true->[])),arc(d,2,d,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_up_when_range_eq_2, kernel([source(s),sink(s),sink(t),sink(s1),sink(t1)],[arc(s,0,s2,(true->[])),arc(s,1,s2,(true->[])),arc(s,2,t,(true->[])),arc(t,0,s1,(true->[])),arc(t,1,t1,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,t,(true->[])),arc(t1,0,s2,(true->[])),arc(s2,2,t1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_up, kernel([source(s),sink(s),sink(t)],[arc(s,2,t,(true->[])),arc(t,0,s1,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,t,(true->[])),arc(s1,2,t,(true->[])),arc(t1,1,t1,(true->[])),arc(t1,2,t,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_up_minus_1, kernel([source(a),sink(d),sink(e),sink(f)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,2,d,(true->[])),arc(c,0,f,(true->[])),arc(c,1,e,(true->[])),arc(c,2,c,(true->[])),arc(d,0,b,(true->[])),arc(d,1,g,(true->[])),arc(d,2,d,(true->[])),arc(e,0,b,(true->[])),arc(e,1,h,(true->[])),arc(e,2,c,(true->[])),arc(f,0,b,(true->[])),arc(f,1,b,(true->[])),arc(f,2,c,(true->[])),arc(g,1,g,(true->[])),arc(g,2,d,(true->[])),arc(h,1,h,(true->[])),arc(h,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_is_even, kernel([source(sEE),sink(sEE),sink(tEE),sink(tOE)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,tEE,(true->[])),arc(tEE,0,sEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,tEO,(true->[])),arc(tOE,0,sEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,tEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,tEO,(true->[])),arc(tEO,0,sEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,tEE,(true->[])),arc(tOO,0,sEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,tEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_is_odd, kernel([source(sEE),sink(sEO),sink(tEO),sink(tOO)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,tEE,(true->[])),arc(tEE,0,sEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,tEO,(true->[])),arc(tOE,0,sEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,tEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,tEO,(true->[])),arc(tEO,0,sEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,tEE,(true->[])),arc(tOO,0,sEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,tEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_lt_up, kernel([source(s(2)),sink(s(3)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_gt_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_lt_up_minus_1, kernel([source(s(3)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_up_minus_2, kernel([source(s(3)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(11),(true->[])),arc(s(2),1,s(9),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(11),(true->[])),arc(s(3),1,s(11),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(11),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(5),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(6),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(8),(true->[])),arc(s(11),2,s(4),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(7),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_lt_up_minus_2, kernel([source(s(3)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(8),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_up_minus_3, kernel([source(s(3)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(17),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(17),(true->[])),arc(s(6),1,s(15),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(17),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),0,s(17),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(18),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(9),(true->[])),arc(s(14),2,s(1),(true->[])),arc(s(15),0,s(13),(true->[])),arc(s(15),1,s(10),(true->[])),arc(s(15),2,s(4),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(11),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),0,s(13),(true->[])),arc(s(17),1,s(13),(true->[])),arc(s(17),2,s(8),(true->[])),arc(s(18),0,s(13),(true->[])),arc(s(18),1,s(12),(true->[])),arc(s(18),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_lt_up_minus_3, kernel([source(s(3)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(18),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(18),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(8),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(1),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(4),(true->[])),arc(s(16),0,s(19),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(13),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(19),(true->[])),arc(s(18),2,s(13),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_up_minus_4, kernel([source(s(3)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(24),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(24),(true->[])),arc(s(10),1,s(21),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),0,s(24),(true->[])),arc(s(11),1,s(22),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(24),(true->[])),arc(s(12),1,s(24),(true->[])),arc(s(12),2,s(8),(true->[])),arc(s(13),0,s(24),(true->[])),arc(s(13),1,s(23),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(1),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(4),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(13),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(14),(true->[])),arc(s(20),2,s(1),(true->[])),arc(s(21),0,s(19),(true->[])),arc(s(21),1,s(15),(true->[])),arc(s(21),2,s(4),(true->[])),arc(s(22),0,s(19),(true->[])),arc(s(22),1,s(16),(true->[])),arc(s(22),2,s(8),(true->[])),arc(s(23),0,s(19),(true->[])),arc(s(23),1,s(17),(true->[])),arc(s(23),2,s(13),(true->[])),arc(s(24),0,s(19),(true->[])),arc(s(24),1,s(19),(true->[])),arc(s(24),2,s(13),(true->[])),arc(s(25),0,s(19),(true->[])),arc(s(25),1,s(18),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_gt_4, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_lt_up_minus_4, kernel([source(s(3)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(18),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(18),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(8),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(25),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(1),(true->[])),arc(s(15),0,s(25),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(4),(true->[])),arc(s(16),0,s(25),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(13),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(13),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(1),(true->[])),arc(s(21),0,s(26),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(4),(true->[])),arc(s(22),0,s(26),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(8),(true->[])),arc(s(23),0,s(26),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(13),(true->[])),arc(s(24),0,s(26),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(19),(true->[])),arc(s(25),0,s(26),(true->[])),arc(s(25),1,s(26),(true->[])),arc(s(25),2,s(19),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_eq_up_minus_5, kernel([source(s(3)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(18),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(18),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(8),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(32),(true->[])),arc(s(14),1,s(27),(true->[])),arc(s(14),2,s(1),(true->[])),arc(s(15),0,s(32),(true->[])),arc(s(15),1,s(28),(true->[])),arc(s(15),2,s(4),(true->[])),arc(s(16),0,s(32),(true->[])),arc(s(16),1,s(29),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),0,s(32),(true->[])),arc(s(17),1,s(30),(true->[])),arc(s(17),2,s(13),(true->[])),arc(s(18),0,s(32),(true->[])),arc(s(18),1,s(32),(true->[])),arc(s(18),2,s(13),(true->[])),arc(s(19),0,s(32),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(1),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(4),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(8),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(13),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(19),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(33),(true->[])),arc(s(26),2,s(33),(true->[])),arc(s(27),0,s(26),(true->[])),arc(s(27),1,s(20),(true->[])),arc(s(27),2,s(1),(true->[])),arc(s(28),0,s(26),(true->[])),arc(s(28),1,s(21),(true->[])),arc(s(28),2,s(4),(true->[])),arc(s(29),0,s(26),(true->[])),arc(s(29),1,s(22),(true->[])),arc(s(29),2,s(8),(true->[])),arc(s(30),0,s(26),(true->[])),arc(s(30),1,s(23),(true->[])),arc(s(30),2,s(13),(true->[])),arc(s(31),0,s(26),(true->[])),arc(s(31),1,s(24),(true->[])),arc(s(31),2,s(19),(true->[])),arc(s(32),0,s(26),(true->[])),arc(s(32),1,s(26),(true->[])),arc(s(32),2,s(19),(true->[])),arc(s(33),0,s(26),(true->[])),arc(s(33),1,s(25),(true->[])),arc(s(33),2,s(33),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_gt_5, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(6),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_lt_up_minus_5, kernel([source(s(3)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(18),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(18),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(8),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(25),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(1),(true->[])),arc(s(15),0,s(25),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(4),(true->[])),arc(s(16),0,s(25),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(13),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(13),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),0,s(33),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(1),(true->[])),arc(s(21),0,s(33),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(4),(true->[])),arc(s(22),0,s(33),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(8),(true->[])),arc(s(23),0,s(33),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(13),(true->[])),arc(s(24),0,s(33),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(19),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(33),(true->[])),arc(s(25),2,s(19),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(32),(true->[])),arc(s(26),2,s(26),(true->[])),arc(s(27),0,s(34),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(1),(true->[])),arc(s(28),0,s(34),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(4),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(8),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(13),(true->[])),arc(s(31),0,s(34),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(19),(true->[])),arc(s(32),0,s(34),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(26),(true->[])),arc(s(33),0,s(34),(true->[])),arc(s(33),1,s(34),(true->[])),arc(s(33),2,s(26),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(34),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(5)*s(1),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(4)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(1)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(5)*s(1),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(4)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(1)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(3)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(2)*s(1),0,s(5)*s(1),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(4)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(3),0,s(4)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(1)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(3),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(4)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(5)*s(1),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(4)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(3),0,s(4)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(4),0,s(4)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(1)*s(4),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(8)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(5)*s(1),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(4)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(4)*s(7),(true->[])),arc(s(1)*s(5),1,s(3)*s(7),(true->[])),arc(s(1)*s(5),2,s(1)*s(7),(true->[])),arc(s(3)*s(4),0,s(5)*s(3),(true->[])),arc(s(3)*s(4),1,s(3)*s(6),(true->[])),arc(s(3)*s(4),2,s(1)*s(7),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(7),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(5),(true->[])),arc(s(1)*s(7),0,s(4)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(1)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(6),0,s(5)*s(3),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(1)*s(8),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(7),(true->[])),arc(s(5)*s(4),0,s(5)*s(3),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(5)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(7),(true->[])),arc(s(5)*s(5),1,s(5)*s(7),(true->[])),arc(s(5)*s(5),2,s(5)*s(7),(true->[])),arc(s(1)*s(8),0,s(4)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(5)*s(6),0,s(5)*s(3),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(8),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(3)*s(8),(true->[])),arc(s(3)*s(8),2,s(1)*s(8),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(1)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(13)),sink(s(4)*s(13)),sink(s(5)*s(13))],[arc(s(2)*s(1),0,s(5)*s(1),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(4)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(4)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(8),(true->[])),arc(s(1)*s(5),2,s(1)*s(9),(true->[])),arc(s(3)*s(4),0,s(5)*s(3),(true->[])),arc(s(3)*s(4),1,s(3)*s(7),(true->[])),arc(s(3)*s(4),2,s(1)*s(9),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(1)*s(9),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(5),(true->[])),arc(s(1)*s(9),0,s(4)*s(12),(true->[])),arc(s(1)*s(9),1,s(3)*s(12),(true->[])),arc(s(1)*s(9),2,s(1)*s(12),(true->[])),arc(s(3)*s(8),0,s(5)*s(6),(true->[])),arc(s(3)*s(8),1,s(3)*s(11),(true->[])),arc(s(3)*s(8),2,s(1)*s(12),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(1)*s(12),(true->[])),arc(s(3)*s(7),0,s(5)*s(3),(true->[])),arc(s(3)*s(7),1,s(3)*s(10),(true->[])),arc(s(3)*s(7),2,s(1)*s(12),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(9),(true->[])),arc(s(5)*s(4),0,s(5)*s(3),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(9),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(9),(true->[])),arc(s(1)*s(12),0,s(4)*s(12),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(12),0,s(5)*s(12),(true->[])),arc(s(3)*s(12),1,s(3)*s(12),(true->[])),arc(s(3)*s(12),2,s(1)*s(13),(true->[])),arc(s(4)*s(12),0,s(5)*s(12),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(11),0,s(5)*s(6),(true->[])),arc(s(3)*s(11),1,s(3)*s(11),(true->[])),arc(s(3)*s(11),2,s(1)*s(13),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(12),(true->[])),arc(s(3)*s(10),0,s(5)*s(3),(true->[])),arc(s(3)*s(10),1,s(3)*s(10),(true->[])),arc(s(3)*s(10),2,s(1)*s(13),(true->[])),arc(s(5)*s(9),0,s(5)*s(12),(true->[])),arc(s(5)*s(9),1,s(5)*s(12),(true->[])),arc(s(5)*s(9),2,s(5)*s(12),(true->[])),arc(s(5)*s(7),0,s(5)*s(3),(true->[])),arc(s(5)*s(7),1,s(5)*s(10),(true->[])),arc(s(5)*s(7),2,s(5)*s(12),(true->[])),arc(s(5)*s(8),0,s(5)*s(6),(true->[])),arc(s(5)*s(8),1,s(5)*s(11),(true->[])),arc(s(5)*s(8),2,s(5)*s(12),(true->[])),arc(s(1)*s(13),0,s(4)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(12),0,s(5)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(13),(true->[])),arc(s(5)*s(10),0,s(5)*s(3),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(13),(true->[])),arc(s(5)*s(11),0,s(5)*s(6),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(13),(true->[])),arc(s(3)*s(13),0,s(5)*s(13),(true->[])),arc(s(3)*s(13),1,s(3)*s(13),(true->[])),arc(s(3)*s(13),2,s(1)*s(13),(true->[])),arc(s(4)*s(13),0,s(5)*s(13),(true->[])),arc(s(4)*s(13),1,s(5)*s(13),(true->[])),arc(s(4)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(13),0,s(5)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_0_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(2)),sink(s(6)*s(2)),sink(s(7)*s(2)),sink(s(8)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(8)*s(1),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_1_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(2)),sink(s(6)*s(2)),sink(s(7)*s(2)),sink(s(8)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(8)*s(1),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_2_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(3)),sink(s(6)*s(3)),sink(s(7)*s(3)),sink(s(8)*s(3))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(1),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(3),(true->[])),arc(s(5)*s(2),0,s(8)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(5)*s(3),0,s(8)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_3_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(4)),sink(s(6)*s(4)),sink(s(7)*s(4)),sink(s(8)*s(4))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(8)*s(1),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(4),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(3),0,s(8)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(4),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(2)*s(4),0,s(7)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(1)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(4)*s(4),0,s(7)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(1)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(4)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_4_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(8)),sink(s(6)*s(8)),sink(s(7)*s(8)),sink(s(8)*s(8))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(8)*s(1),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(1)*s(7),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(1)*s(7),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(7),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(7)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(7),0,s(7)*s(7),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(1)*s(8),(true->[])),arc(s(5)*s(6),0,s(8)*s(3),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(1)*s(8),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(7)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(4)*s(7),(true->[])),arc(s(6)*s(4),0,s(8)*s(3),(true->[])),arc(s(6)*s(4),1,s(6)*s(6),(true->[])),arc(s(6)*s(4),2,s(4)*s(7),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(5)*s(7),0,s(8)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(1)*s(8),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(4)*s(8),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(7),(true->[])),arc(s(4)*s(7),0,s(7)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(6),0,s(8)*s(3),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(4)*s(8),(true->[])),arc(s(8)*s(4),0,s(8)*s(3),(true->[])),arc(s(8)*s(4),1,s(8)*s(6),(true->[])),arc(s(8)*s(4),2,s(8)*s(7),(true->[])),arc(s(8)*s(5),0,s(8)*s(7),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(7),(true->[])),arc(s(2)*s(8),0,s(7)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(1)*s(8),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(4)*s(8),0,s(7)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(4)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(3),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(1)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(4)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(6)*s(8),(true->[])),arc(s(6)*s(8),2,s(4)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_5_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(13)),sink(s(6)*s(13)),sink(s(7)*s(13)),sink(s(8)*s(13))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(8)*s(1),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(1)*s(9),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(1)*s(9),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(9),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(1)*s(12),(true->[])),arc(s(2)*s(8),0,s(7)*s(6),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(1)*s(12),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(1)*s(12),(true->[])),arc(s(5)*s(7),0,s(8)*s(3),(true->[])),arc(s(5)*s(7),1,s(5)*s(10),(true->[])),arc(s(5)*s(7),2,s(1)*s(12),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(9),(true->[])),arc(s(4)*s(5),0,s(7)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(4)*s(9),(true->[])),arc(s(6)*s(4),0,s(8)*s(3),(true->[])),arc(s(6)*s(4),1,s(6)*s(7),(true->[])),arc(s(6)*s(4),2,s(4)*s(9),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(1)*s(13),(true->[])),arc(s(2)*s(12),0,s(7)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(8)*s(6),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(1)*s(13),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(4)*s(12),(true->[])),arc(s(5)*s(10),0,s(8)*s(3),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(1)*s(13),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(9),(true->[])),arc(s(4)*s(9),0,s(7)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(4)*s(12),(true->[])),arc(s(6)*s(8),0,s(8)*s(6),(true->[])),arc(s(6)*s(8),1,s(6)*s(11),(true->[])),arc(s(6)*s(8),2,s(4)*s(12),(true->[])),arc(s(6)*s(7),0,s(8)*s(3),(true->[])),arc(s(6)*s(7),1,s(6)*s(10),(true->[])),arc(s(6)*s(7),2,s(4)*s(12),(true->[])),arc(s(8)*s(4),0,s(8)*s(3),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(8)*s(9),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(8),(true->[])),arc(s(8)*s(5),2,s(8)*s(9),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(12),0,s(8)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(1)*s(13),(true->[])),arc(s(7)*s(12),0,s(8)*s(12),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(4)*s(13),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(12),(true->[])),arc(s(4)*s(12),0,s(7)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(4)*s(13),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(8)*s(12),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(6)*s(12),(true->[])),arc(s(6)*s(12),2,s(4)*s(13),(true->[])),arc(s(6)*s(11),0,s(8)*s(6),(true->[])),arc(s(6)*s(11),1,s(6)*s(11),(true->[])),arc(s(6)*s(11),2,s(4)*s(13),(true->[])),arc(s(6)*s(10),0,s(8)*s(3),(true->[])),arc(s(6)*s(10),1,s(6)*s(10),(true->[])),arc(s(6)*s(10),2,s(4)*s(13),(true->[])),arc(s(8)*s(7),0,s(8)*s(3),(true->[])),arc(s(8)*s(7),1,s(8)*s(10),(true->[])),arc(s(8)*s(7),2,s(8)*s(12),(true->[])),arc(s(8)*s(8),0,s(8)*s(6),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(8)*s(12),(true->[])),arc(s(2)*s(13),0,s(7)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(1)*s(13),(true->[])),arc(s(8)*s(12),0,s(8)*s(12),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(13),(true->[])),arc(s(4)*s(13),0,s(7)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(4)*s(13),(true->[])),arc(s(8)*s(10),0,s(8)*s(3),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(13),(true->[])),arc(s(8)*s(11),0,s(8)*s(6),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(13),(true->[])),arc(s(5)*s(13),0,s(8)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(1)*s(13),(true->[])),arc(s(7)*s(13),0,s(8)*s(13),(true->[])),arc(s(7)*s(13),1,s(8)*s(13),(true->[])),arc(s(7)*s(13),2,s(4)*s(13),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(6)*s(13),(true->[])),arc(s(6)*s(13),2,s(4)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_0_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(2)),sink(s(10)*s(2)),sink(s(11)*s(2)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(9)*s(2),0,s(13)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(2),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(2),0,s(13)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_1_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(2)),sink(s(10)*s(2)),sink(s(11)*s(2)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(9)*s(2),0,s(13)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(2),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(2),0,s(13)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(2),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_2_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(3)),sink(s(10)*s(3)),sink(s(11)*s(3)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(5)*s(3),0,s(12)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(3),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(3),(true->[])),arc(s(9)*s(2),0,s(13)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(3),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(3),(true->[])),arc(s(10)*s(2),0,s(13)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(13)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(9)*s(3),0,s(13)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(1)*s(3),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(3),(true->[])),arc(s(10)*s(3),0,s(13)*s(3),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(4)*s(3),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_3_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(4)),sink(s(10)*s(4)),sink(s(11)*s(4)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(4),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(3),0,s(12)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(4),0,s(7)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(1)*s(4),(true->[])),arc(s(9)*s(3),0,s(13)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(1)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(4),(true->[])),arc(s(4)*s(4),0,s(7)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(10)*s(3),0,s(13)*s(3),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(13)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(5)*s(4),0,s(12)*s(4),(true->[])),arc(s(5)*s(4),1,s(9)*s(4),(true->[])),arc(s(5)*s(4),2,s(1)*s(4),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(4)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(12)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(4)*s(4),(true->[])),arc(s(9)*s(4),0,s(13)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(1)*s(4),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(8)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(11)*s(4),0,s(13)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(4),0,s(13)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_4_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(8)),sink(s(10)*s(8)),sink(s(11)*s(8)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(1)*s(7),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(1)*s(7),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(7),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(7)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(7),0,s(7)*s(7),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(1)*s(8),(true->[])),arc(s(5)*s(6),0,s(12)*s(3),(true->[])),arc(s(5)*s(6),1,s(9)*s(6),(true->[])),arc(s(5)*s(6),2,s(1)*s(8),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(7)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(4)*s(7),(true->[])),arc(s(6)*s(4),0,s(12)*s(3),(true->[])),arc(s(6)*s(4),1,s(10)*s(6),(true->[])),arc(s(6)*s(4),2,s(4)*s(7),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(5)*s(7),0,s(12)*s(7),(true->[])),arc(s(5)*s(7),1,s(9)*s(7),(true->[])),arc(s(5)*s(7),2,s(1)*s(8),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(4)*s(8),(true->[])),arc(s(9)*s(6),0,s(13)*s(3),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(1)*s(8),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(7),(true->[])),arc(s(4)*s(7),0,s(7)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(12)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(4)*s(8),(true->[])),arc(s(10)*s(6),0,s(13)*s(3),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(4)*s(8),(true->[])),arc(s(8)*s(5),0,s(12)*s(7),(true->[])),arc(s(8)*s(5),1,s(11)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(7),(true->[])),arc(s(11)*s(4),0,s(13)*s(3),(true->[])),arc(s(11)*s(4),1,s(11)*s(6),(true->[])),arc(s(11)*s(4),2,s(8)*s(7),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(5),(true->[])),arc(s(2)*s(8),0,s(7)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(1)*s(8),(true->[])),arc(s(9)*s(7),0,s(13)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(1)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(8)*s(8),(true->[])),arc(s(4)*s(8),0,s(7)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(4)*s(8),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(13)*s(7),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(4)*s(8),(true->[])),arc(s(11)*s(7),0,s(13)*s(7),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(8)*s(8),(true->[])),arc(s(11)*s(6),0,s(13)*s(3),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(8),(true->[])),arc(s(13)*s(4),0,s(13)*s(3),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(13)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(7),(true->[])),arc(s(13)*s(5),1,s(13)*s(7),(true->[])),arc(s(13)*s(5),2,s(13)*s(7),(true->[])),arc(s(5)*s(8),0,s(12)*s(8),(true->[])),arc(s(5)*s(8),1,s(9)*s(8),(true->[])),arc(s(5)*s(8),2,s(1)*s(8),(true->[])),arc(s(7)*s(8),0,s(12)*s(8),(true->[])),arc(s(7)*s(8),1,s(12)*s(8),(true->[])),arc(s(7)*s(8),2,s(4)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(8),0,s(12)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(4)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(3),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(8),(true->[])),arc(s(9)*s(8),0,s(13)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(1)*s(8),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(8)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(11)*s(8),0,s(13)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(8),0,s(13)*s(8),(true->[])),arc(s(10)*s(8),1,s(10)*s(8),(true->[])),arc(s(10)*s(8),2,s(4)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_5_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(13)),sink(s(10)*s(13)),sink(s(11)*s(13)),sink(s(12)*s(13)),sink(s(13)*s(13))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(1)*s(9),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(1)*s(9),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(9),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(1)*s(12),(true->[])),arc(s(2)*s(8),0,s(7)*s(6),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(1)*s(12),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(1)*s(12),(true->[])),arc(s(5)*s(7),0,s(12)*s(3),(true->[])),arc(s(5)*s(7),1,s(9)*s(10),(true->[])),arc(s(5)*s(7),2,s(1)*s(12),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(9),(true->[])),arc(s(4)*s(5),0,s(7)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(4)*s(9),(true->[])),arc(s(6)*s(4),0,s(12)*s(3),(true->[])),arc(s(6)*s(4),1,s(10)*s(7),(true->[])),arc(s(6)*s(4),2,s(4)*s(9),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(1)*s(13),(true->[])),arc(s(2)*s(12),0,s(7)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(12)*s(6),(true->[])),arc(s(5)*s(11),1,s(9)*s(11),(true->[])),arc(s(5)*s(11),2,s(1)*s(13),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(4)*s(12),(true->[])),arc(s(9)*s(10),0,s(13)*s(3),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(1)*s(13),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(9),(true->[])),arc(s(4)*s(9),0,s(7)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(4)*s(12),(true->[])),arc(s(6)*s(8),0,s(12)*s(6),(true->[])),arc(s(6)*s(8),1,s(10)*s(11),(true->[])),arc(s(6)*s(8),2,s(4)*s(12),(true->[])),arc(s(10)*s(7),0,s(13)*s(3),(true->[])),arc(s(10)*s(7),1,s(10)*s(10),(true->[])),arc(s(10)*s(7),2,s(4)*s(12),(true->[])),arc(s(8)*s(5),0,s(12)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(8),(true->[])),arc(s(8)*s(5),2,s(8)*s(9),(true->[])),arc(s(11)*s(4),0,s(13)*s(3),(true->[])),arc(s(11)*s(4),1,s(11)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(9),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(5),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(12),0,s(12)*s(12),(true->[])),arc(s(5)*s(12),1,s(9)*s(12),(true->[])),arc(s(5)*s(12),2,s(1)*s(13),(true->[])),arc(s(7)*s(12),0,s(12)*s(12),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(4)*s(13),(true->[])),arc(s(9)*s(11),0,s(13)*s(6),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(1)*s(13),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(8)*s(12),(true->[])),arc(s(4)*s(12),0,s(7)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(4)*s(13),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(9),(true->[])),arc(s(8)*s(9),0,s(12)*s(12),(true->[])),arc(s(8)*s(9),1,s(11)*s(12),(true->[])),arc(s(8)*s(9),2,s(8)*s(12),(true->[])),arc(s(6)*s(12),0,s(12)*s(12),(true->[])),arc(s(6)*s(12),1,s(10)*s(12),(true->[])),arc(s(6)*s(12),2,s(4)*s(13),(true->[])),arc(s(10)*s(11),0,s(13)*s(6),(true->[])),arc(s(10)*s(11),1,s(10)*s(11),(true->[])),arc(s(10)*s(11),2,s(4)*s(13),(true->[])),arc(s(10)*s(10),0,s(13)*s(3),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(4)*s(13),(true->[])),arc(s(11)*s(8),0,s(13)*s(6),(true->[])),arc(s(11)*s(8),1,s(11)*s(11),(true->[])),arc(s(11)*s(8),2,s(8)*s(12),(true->[])),arc(s(11)*s(7),0,s(13)*s(3),(true->[])),arc(s(11)*s(7),1,s(11)*s(10),(true->[])),arc(s(11)*s(7),2,s(8)*s(12),(true->[])),arc(s(13)*s(4),0,s(13)*s(3),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(13)*s(9),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(13)*s(9),(true->[])),arc(s(2)*s(13),0,s(7)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(1)*s(13),(true->[])),arc(s(9)*s(12),0,s(13)*s(12),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(1)*s(13),(true->[])),arc(s(12)*s(12),0,s(13)*s(12),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(8)*s(13),(true->[])),arc(s(4)*s(13),0,s(7)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(4)*s(13),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(12),(true->[])),arc(s(8)*s(12),0,s(12)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(13),(true->[])),arc(s(13)*s(9),0,s(13)*s(12),(true->[])),arc(s(13)*s(9),1,s(13)*s(12),(true->[])),arc(s(13)*s(9),2,s(13)*s(12),(true->[])),arc(s(11)*s(12),0,s(13)*s(12),(true->[])),arc(s(11)*s(12),1,s(11)*s(12),(true->[])),arc(s(11)*s(12),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(13)*s(12),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(4)*s(13),(true->[])),arc(s(11)*s(11),0,s(13)*s(6),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(13),(true->[])),arc(s(11)*s(10),0,s(13)*s(3),(true->[])),arc(s(11)*s(10),1,s(11)*s(10),(true->[])),arc(s(11)*s(10),2,s(8)*s(13),(true->[])),arc(s(13)*s(7),0,s(13)*s(3),(true->[])),arc(s(13)*s(7),1,s(13)*s(10),(true->[])),arc(s(13)*s(7),2,s(13)*s(12),(true->[])),arc(s(13)*s(8),0,s(13)*s(6),(true->[])),arc(s(13)*s(8),1,s(13)*s(11),(true->[])),arc(s(13)*s(8),2,s(13)*s(12),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(9)*s(13),(true->[])),arc(s(5)*s(13),2,s(1)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(12)*s(13),(true->[])),arc(s(7)*s(13),2,s(4)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(4)*s(13),(true->[])),arc(s(13)*s(10),0,s(13)*s(3),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(13),(true->[])),arc(s(13)*s(11),0,s(13)*s(6),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(13),(true->[])),arc(s(9)*s(13),0,s(13)*s(13),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(1)*s(13),(true->[])),arc(s(12)*s(13),0,s(13)*s(13),(true->[])),arc(s(12)*s(13),1,s(13)*s(13),(true->[])),arc(s(12)*s(13),2,s(8)*s(13),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[])),arc(s(11)*s(13),0,s(13)*s(13),(true->[])),arc(s(11)*s(13),1,s(11)*s(13),(true->[])),arc(s(11)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(13),0,s(13)*s(13),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(4)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_0_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(2)),sink(s(15)*s(2)),sink(s(16)*s(2)),sink(s(17)*s(2)),sink(s(18)*s(2)),sink(s(19)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(18)*s(1),0,s(19)*s(1),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(2),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(2),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(2),0,s(19)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(2),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(19)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(19)*s(2),(true->[])),arc(s(15)*s(2),1,s(15)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(2),(true->[])),arc(s(16)*s(2),0,s(19)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(2),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_1_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(2)),sink(s(15)*s(2)),sink(s(16)*s(2)),sink(s(17)*s(2)),sink(s(18)*s(2)),sink(s(19)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(18)*s(1),0,s(19)*s(1),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(2),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(2),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(2),0,s(19)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(2),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(19)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(19)*s(2),(true->[])),arc(s(15)*s(2),1,s(15)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(2),(true->[])),arc(s(16)*s(2),0,s(19)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(2),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_2_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(3)),sink(s(15)*s(3)),sink(s(16)*s(3)),sink(s(17)*s(3)),sink(s(18)*s(3)),sink(s(19)*s(3))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(18)*s(1),0,s(19)*s(1),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(5)*s(3),0,s(12)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(3),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(3),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(3),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(3),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(3),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(9)*s(3),0,s(18)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(1)*s(3),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(3),(true->[])),arc(s(14)*s(2),0,s(19)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(3),(true->[])),arc(s(18)*s(2),0,s(19)*s(2),(true->[])),arc(s(18)*s(2),1,s(19)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(4)*s(3),(true->[])),arc(s(15)*s(2),0,s(19)*s(2),(true->[])),arc(s(15)*s(2),1,s(15)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(3),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(16)*s(2),0,s(19)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(17)*s(2),0,s(19)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(14)*s(3),0,s(19)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(1)*s(3),(true->[])),arc(s(18)*s(3),0,s(19)*s(3),(true->[])),arc(s(18)*s(3),1,s(19)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(19)*s(3),(true->[])),arc(s(15)*s(3),1,s(15)*s(3),(true->[])),arc(s(15)*s(3),2,s(4)*s(3),(true->[])),arc(s(16)*s(3),0,s(19)*s(3),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(8)*s(3),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(13)*s(3),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_3_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(4)),sink(s(15)*s(4)),sink(s(16)*s(4)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(4),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(3),0,s(12)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(18)*s(1),0,s(19)*s(1),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(4),0,s(7)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(1)*s(4),(true->[])),arc(s(9)*s(3),0,s(18)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(1)*s(4),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(4),(true->[])),arc(s(4)*s(4),0,s(7)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(10)*s(3),0,s(18)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(4),(true->[])),arc(s(13)*s(2),0,s(18)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(5)*s(4),0,s(12)*s(4),(true->[])),arc(s(5)*s(4),1,s(9)*s(4),(true->[])),arc(s(5)*s(4),2,s(1)*s(4),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(4)*s(4),(true->[])),arc(s(14)*s(3),0,s(19)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(1)*s(4),(true->[])),arc(s(18)*s(3),0,s(19)*s(3),(true->[])),arc(s(18)*s(3),1,s(19)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(12)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(4)*s(4),(true->[])),arc(s(15)*s(3),0,s(19)*s(3),(true->[])),arc(s(15)*s(3),1,s(15)*s(3),(true->[])),arc(s(15)*s(3),2,s(4)*s(4),(true->[])),arc(s(16)*s(3),0,s(19)*s(3),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(8)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(17)*s(3),0,s(19)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(13)*s(4),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(9)*s(4),0,s(18)*s(4),(true->[])),arc(s(9)*s(4),1,s(14)*s(4),(true->[])),arc(s(9)*s(4),2,s(1)*s(4),(true->[])),arc(s(12)*s(4),0,s(18)*s(4),(true->[])),arc(s(12)*s(4),1,s(18)*s(4),(true->[])),arc(s(12)*s(4),2,s(8)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(13)*s(4),0,s(18)*s(4),(true->[])),arc(s(13)*s(4),1,s(17)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(11)*s(4),0,s(18)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(4),0,s(18)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(4)*s(4),(true->[])),arc(s(14)*s(4),0,s(19)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(1)*s(4),(true->[])),arc(s(18)*s(4),0,s(19)*s(4),(true->[])),arc(s(18)*s(4),1,s(19)*s(4),(true->[])),arc(s(18)*s(4),2,s(13)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(17)*s(4),0,s(19)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(13)*s(4),(true->[])),arc(s(16)*s(4),0,s(19)*s(4),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(8)*s(4),(true->[])),arc(s(15)*s(4),0,s(19)*s(4),(true->[])),arc(s(15)*s(4),1,s(15)*s(4),(true->[])),arc(s(15)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_4_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(8)),sink(s(15)*s(8)),sink(s(16)*s(8)),sink(s(17)*s(8)),sink(s(18)*s(8)),sink(s(19)*s(8))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(1)*s(7),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(1)*s(7),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(7),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(7)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(7),0,s(7)*s(7),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(1)*s(8),(true->[])),arc(s(5)*s(6),0,s(12)*s(3),(true->[])),arc(s(5)*s(6),1,s(9)*s(6),(true->[])),arc(s(5)*s(6),2,s(1)*s(8),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(7)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(4)*s(7),(true->[])),arc(s(6)*s(4),0,s(12)*s(3),(true->[])),arc(s(6)*s(4),1,s(10)*s(6),(true->[])),arc(s(6)*s(4),2,s(4)*s(7),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(18)*s(1),0,s(19)*s(1),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(5)*s(7),0,s(12)*s(7),(true->[])),arc(s(5)*s(7),1,s(9)*s(7),(true->[])),arc(s(5)*s(7),2,s(1)*s(8),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(4)*s(8),(true->[])),arc(s(9)*s(6),0,s(18)*s(3),(true->[])),arc(s(9)*s(6),1,s(14)*s(6),(true->[])),arc(s(9)*s(6),2,s(1)*s(8),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(7),(true->[])),arc(s(4)*s(7),0,s(7)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(12)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(4)*s(8),(true->[])),arc(s(10)*s(6),0,s(18)*s(3),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(4)*s(8),(true->[])),arc(s(8)*s(5),0,s(12)*s(7),(true->[])),arc(s(8)*s(5),1,s(11)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(7),(true->[])),arc(s(11)*s(4),0,s(18)*s(3),(true->[])),arc(s(11)*s(4),1,s(16)*s(6),(true->[])),arc(s(11)*s(4),2,s(8)*s(7),(true->[])),arc(s(13)*s(2),0,s(18)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(5),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(8),0,s(7)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(1)*s(8),(true->[])),arc(s(9)*s(7),0,s(18)*s(7),(true->[])),arc(s(9)*s(7),1,s(14)*s(7),(true->[])),arc(s(9)*s(7),2,s(1)*s(8),(true->[])),arc(s(12)*s(7),0,s(18)*s(7),(true->[])),arc(s(12)*s(7),1,s(18)*s(7),(true->[])),arc(s(12)*s(7),2,s(8)*s(8),(true->[])),arc(s(4)*s(8),0,s(7)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(4)*s(8),(true->[])),arc(s(14)*s(6),0,s(19)*s(3),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(1)*s(8),(true->[])),arc(s(18)*s(3),0,s(19)*s(3),(true->[])),arc(s(18)*s(3),1,s(19)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(18)*s(7),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(4)*s(8),(true->[])),arc(s(15)*s(6),0,s(19)*s(3),(true->[])),arc(s(15)*s(6),1,s(15)*s(6),(true->[])),arc(s(15)*s(6),2,s(4)*s(8),(true->[])),arc(s(11)*s(7),0,s(18)*s(7),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(8)*s(8),(true->[])),arc(s(16)*s(6),0,s(19)*s(3),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(8)*s(8),(true->[])),arc(s(13)*s(5),0,s(18)*s(7),(true->[])),arc(s(13)*s(5),1,s(17)*s(7),(true->[])),arc(s(13)*s(5),2,s(13)*s(7),(true->[])),arc(s(17)*s(4),0,s(19)*s(3),(true->[])),arc(s(17)*s(4),1,s(17)*s(6),(true->[])),arc(s(17)*s(4),2,s(13)*s(7),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(19)*s(4),(true->[])),arc(s(19)*s(2),2,s(19)*s(5),(true->[])),arc(s(5)*s(8),0,s(12)*s(8),(true->[])),arc(s(5)*s(8),1,s(9)*s(8),(true->[])),arc(s(5)*s(8),2,s(1)*s(8),(true->[])),arc(s(7)*s(8),0,s(12)*s(8),(true->[])),arc(s(7)*s(8),1,s(12)*s(8),(true->[])),arc(s(7)*s(8),2,s(4)*s(8),(true->[])),arc(s(14)*s(7),0,s(19)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(1)*s(8),(true->[])),arc(s(18)*s(7),0,s(19)*s(7),(true->[])),arc(s(18)*s(7),1,s(19)*s(7),(true->[])),arc(s(18)*s(7),2,s(13)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(8),0,s(12)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(4)*s(8),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(7),(true->[])),arc(s(13)*s(7),0,s(18)*s(7),(true->[])),arc(s(13)*s(7),1,s(17)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(7),0,s(19)*s(7),(true->[])),arc(s(15)*s(7),1,s(15)*s(7),(true->[])),arc(s(15)*s(7),2,s(4)*s(8),(true->[])),arc(s(16)*s(7),0,s(19)*s(7),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(8)*s(8),(true->[])),arc(s(17)*s(7),0,s(19)*s(7),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(13)*s(8),(true->[])),arc(s(17)*s(6),0,s(19)*s(3),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(13)*s(8),(true->[])),arc(s(19)*s(4),0,s(19)*s(3),(true->[])),arc(s(19)*s(4),1,s(19)*s(6),(true->[])),arc(s(19)*s(4),2,s(19)*s(7),(true->[])),arc(s(19)*s(5),0,s(19)*s(7),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(19)*s(7),(true->[])),arc(s(9)*s(8),0,s(18)*s(8),(true->[])),arc(s(9)*s(8),1,s(14)*s(8),(true->[])),arc(s(9)*s(8),2,s(1)*s(8),(true->[])),arc(s(12)*s(8),0,s(18)*s(8),(true->[])),arc(s(12)*s(8),1,s(18)*s(8),(true->[])),arc(s(12)*s(8),2,s(8)*s(8),(true->[])),arc(s(19)*s(7),0,s(19)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(8),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(17)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(11)*s(8),0,s(18)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(8),0,s(18)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(4)*s(8),(true->[])),arc(s(19)*s(6),0,s(19)*s(3),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(8),(true->[])),arc(s(14)*s(8),0,s(19)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(1)*s(8),(true->[])),arc(s(18)*s(8),0,s(19)*s(8),(true->[])),arc(s(18)*s(8),1,s(19)*s(8),(true->[])),arc(s(18)*s(8),2,s(13)*s(8),(true->[])),arc(s(19)*s(8),0,s(19)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(19)*s(8),(true->[])),arc(s(17)*s(8),0,s(19)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(13)*s(8),(true->[])),arc(s(16)*s(8),0,s(19)*s(8),(true->[])),arc(s(16)*s(8),1,s(16)*s(8),(true->[])),arc(s(16)*s(8),2,s(8)*s(8),(true->[])),arc(s(15)*s(8),0,s(19)*s(8),(true->[])),arc(s(15)*s(8),1,s(15)*s(8),(true->[])),arc(s(15)*s(8),2,s(4)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_5_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(13)),sink(s(15)*s(13)),sink(s(16)*s(13)),sink(s(17)*s(13)),sink(s(18)*s(13)),sink(s(19)*s(13))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(1)*s(9),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(1)*s(9),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(9),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(1)*s(12),(true->[])),arc(s(2)*s(8),0,s(7)*s(6),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(1)*s(12),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(1)*s(12),(true->[])),arc(s(5)*s(7),0,s(12)*s(3),(true->[])),arc(s(5)*s(7),1,s(9)*s(10),(true->[])),arc(s(5)*s(7),2,s(1)*s(12),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(9),(true->[])),arc(s(4)*s(5),0,s(7)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(4)*s(9),(true->[])),arc(s(6)*s(4),0,s(12)*s(3),(true->[])),arc(s(6)*s(4),1,s(10)*s(7),(true->[])),arc(s(6)*s(4),2,s(4)*s(9),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(18)*s(1),0,s(19)*s(1),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(1)*s(13),(true->[])),arc(s(2)*s(12),0,s(7)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(12)*s(6),(true->[])),arc(s(5)*s(11),1,s(9)*s(11),(true->[])),arc(s(5)*s(11),2,s(1)*s(13),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(4)*s(12),(true->[])),arc(s(9)*s(10),0,s(18)*s(3),(true->[])),arc(s(9)*s(10),1,s(14)*s(10),(true->[])),arc(s(9)*s(10),2,s(1)*s(13),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(9),(true->[])),arc(s(4)*s(9),0,s(7)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(4)*s(12),(true->[])),arc(s(6)*s(8),0,s(12)*s(6),(true->[])),arc(s(6)*s(8),1,s(10)*s(11),(true->[])),arc(s(6)*s(8),2,s(4)*s(12),(true->[])),arc(s(10)*s(7),0,s(18)*s(3),(true->[])),arc(s(10)*s(7),1,s(15)*s(10),(true->[])),arc(s(10)*s(7),2,s(4)*s(12),(true->[])),arc(s(8)*s(5),0,s(12)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(8),(true->[])),arc(s(8)*s(5),2,s(8)*s(9),(true->[])),arc(s(11)*s(4),0,s(18)*s(3),(true->[])),arc(s(11)*s(4),1,s(16)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(9),(true->[])),arc(s(13)*s(2),0,s(18)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(5),(true->[])),arc(s(19)*s(1),0,s(19)*s(1),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(12),0,s(12)*s(12),(true->[])),arc(s(5)*s(12),1,s(9)*s(12),(true->[])),arc(s(5)*s(12),2,s(1)*s(13),(true->[])),arc(s(7)*s(12),0,s(12)*s(12),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(4)*s(13),(true->[])),arc(s(9)*s(11),0,s(18)*s(6),(true->[])),arc(s(9)*s(11),1,s(14)*s(11),(true->[])),arc(s(9)*s(11),2,s(1)*s(13),(true->[])),arc(s(12)*s(6),0,s(18)*s(6),(true->[])),arc(s(12)*s(6),1,s(18)*s(6),(true->[])),arc(s(12)*s(6),2,s(8)*s(12),(true->[])),arc(s(4)*s(12),0,s(7)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(4)*s(13),(true->[])),arc(s(14)*s(10),0,s(19)*s(3),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(1)*s(13),(true->[])),arc(s(18)*s(3),0,s(19)*s(3),(true->[])),arc(s(18)*s(3),1,s(19)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(9),(true->[])),arc(s(8)*s(9),0,s(12)*s(12),(true->[])),arc(s(8)*s(9),1,s(11)*s(12),(true->[])),arc(s(8)*s(9),2,s(8)*s(12),(true->[])),arc(s(6)*s(12),0,s(12)*s(12),(true->[])),arc(s(6)*s(12),1,s(10)*s(12),(true->[])),arc(s(6)*s(12),2,s(4)*s(13),(true->[])),arc(s(10)*s(11),0,s(18)*s(6),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(4)*s(13),(true->[])),arc(s(15)*s(10),0,s(19)*s(3),(true->[])),arc(s(15)*s(10),1,s(15)*s(10),(true->[])),arc(s(15)*s(10),2,s(4)*s(13),(true->[])),arc(s(11)*s(8),0,s(18)*s(6),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(8)*s(12),(true->[])),arc(s(16)*s(7),0,s(19)*s(3),(true->[])),arc(s(16)*s(7),1,s(16)*s(10),(true->[])),arc(s(16)*s(7),2,s(8)*s(12),(true->[])),arc(s(13)*s(5),0,s(18)*s(6),(true->[])),arc(s(13)*s(5),1,s(17)*s(8),(true->[])),arc(s(13)*s(5),2,s(13)*s(9),(true->[])),arc(s(17)*s(4),0,s(19)*s(3),(true->[])),arc(s(17)*s(4),1,s(17)*s(7),(true->[])),arc(s(17)*s(4),2,s(13)*s(9),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(19)*s(4),(true->[])),arc(s(19)*s(2),2,s(19)*s(5),(true->[])),arc(s(2)*s(13),0,s(7)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(1)*s(13),(true->[])),arc(s(9)*s(12),0,s(18)*s(12),(true->[])),arc(s(9)*s(12),1,s(14)*s(12),(true->[])),arc(s(9)*s(12),2,s(1)*s(13),(true->[])),arc(s(12)*s(12),0,s(18)*s(12),(true->[])),arc(s(12)*s(12),1,s(18)*s(12),(true->[])),arc(s(12)*s(12),2,s(8)*s(13),(true->[])),arc(s(4)*s(13),0,s(7)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(4)*s(13),(true->[])),arc(s(14)*s(11),0,s(19)*s(6),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(1)*s(13),(true->[])),arc(s(18)*s(6),0,s(19)*s(6),(true->[])),arc(s(18)*s(6),1,s(19)*s(6),(true->[])),arc(s(18)*s(6),2,s(13)*s(12),(true->[])),arc(s(8)*s(12),0,s(12)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(13),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(9),(true->[])),arc(s(13)*s(9),0,s(18)*s(12),(true->[])),arc(s(13)*s(9),1,s(17)*s(12),(true->[])),arc(s(13)*s(9),2,s(13)*s(12),(true->[])),arc(s(11)*s(12),0,s(18)*s(12),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(18)*s(12),(true->[])),arc(s(10)*s(12),1,s(15)*s(12),(true->[])),arc(s(10)*s(12),2,s(4)*s(13),(true->[])),arc(s(15)*s(11),0,s(19)*s(6),(true->[])),arc(s(15)*s(11),1,s(15)*s(11),(true->[])),arc(s(15)*s(11),2,s(4)*s(13),(true->[])),arc(s(16)*s(11),0,s(19)*s(6),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(8)*s(13),(true->[])),arc(s(16)*s(10),0,s(19)*s(3),(true->[])),arc(s(16)*s(10),1,s(16)*s(10),(true->[])),arc(s(16)*s(10),2,s(8)*s(13),(true->[])),arc(s(17)*s(8),0,s(19)*s(6),(true->[])),arc(s(17)*s(8),1,s(17)*s(11),(true->[])),arc(s(17)*s(8),2,s(13)*s(12),(true->[])),arc(s(17)*s(7),0,s(19)*s(3),(true->[])),arc(s(17)*s(7),1,s(17)*s(10),(true->[])),arc(s(17)*s(7),2,s(13)*s(12),(true->[])),arc(s(19)*s(4),0,s(19)*s(3),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(19)*s(9),(true->[])),arc(s(19)*s(5),0,s(19)*s(6),(true->[])),arc(s(19)*s(5),1,s(19)*s(8),(true->[])),arc(s(19)*s(5),2,s(19)*s(9),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(9)*s(13),(true->[])),arc(s(5)*s(13),2,s(1)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(12)*s(13),(true->[])),arc(s(7)*s(13),2,s(4)*s(13),(true->[])),arc(s(14)*s(12),0,s(19)*s(12),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(1)*s(13),(true->[])),arc(s(18)*s(12),0,s(19)*s(12),(true->[])),arc(s(18)*s(12),1,s(19)*s(12),(true->[])),arc(s(18)*s(12),2,s(13)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(4)*s(13),(true->[])),arc(s(19)*s(6),0,s(19)*s(6),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(12),(true->[])),arc(s(13)*s(12),0,s(18)*s(12),(true->[])),arc(s(13)*s(12),1,s(17)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(13),(true->[])),arc(s(19)*s(9),0,s(19)*s(12),(true->[])),arc(s(19)*s(9),1,s(19)*s(12),(true->[])),arc(s(19)*s(9),2,s(19)*s(12),(true->[])),arc(s(17)*s(12),0,s(19)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(13)*s(13),(true->[])),arc(s(16)*s(12),0,s(19)*s(12),(true->[])),arc(s(16)*s(12),1,s(16)*s(12),(true->[])),arc(s(16)*s(12),2,s(8)*s(13),(true->[])),arc(s(15)*s(12),0,s(19)*s(12),(true->[])),arc(s(15)*s(12),1,s(15)*s(12),(true->[])),arc(s(15)*s(12),2,s(4)*s(13),(true->[])),arc(s(17)*s(11),0,s(19)*s(6),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(13)*s(13),(true->[])),arc(s(17)*s(10),0,s(19)*s(3),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(13)*s(13),(true->[])),arc(s(19)*s(7),0,s(19)*s(3),(true->[])),arc(s(19)*s(7),1,s(19)*s(10),(true->[])),arc(s(19)*s(7),2,s(19)*s(12),(true->[])),arc(s(19)*s(8),0,s(19)*s(6),(true->[])),arc(s(19)*s(8),1,s(19)*s(11),(true->[])),arc(s(19)*s(8),2,s(19)*s(12),(true->[])),arc(s(9)*s(13),0,s(18)*s(13),(true->[])),arc(s(9)*s(13),1,s(14)*s(13),(true->[])),arc(s(9)*s(13),2,s(1)*s(13),(true->[])),arc(s(12)*s(13),0,s(18)*s(13),(true->[])),arc(s(12)*s(13),1,s(18)*s(13),(true->[])),arc(s(12)*s(13),2,s(8)*s(13),(true->[])),arc(s(19)*s(12),0,s(19)*s(12),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(13),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(17)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[])),arc(s(11)*s(13),0,s(18)*s(13),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(13),0,s(18)*s(13),(true->[])),arc(s(10)*s(13),1,s(15)*s(13),(true->[])),arc(s(10)*s(13),2,s(4)*s(13),(true->[])),arc(s(19)*s(10),0,s(19)*s(3),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(13),(true->[])),arc(s(19)*s(11),0,s(19)*s(6),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(19)*s(13),(true->[])),arc(s(14)*s(13),0,s(19)*s(13),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(1)*s(13),(true->[])),arc(s(18)*s(13),0,s(19)*s(13),(true->[])),arc(s(18)*s(13),1,s(19)*s(13),(true->[])),arc(s(18)*s(13),2,s(13)*s(13),(true->[])),arc(s(19)*s(13),0,s(19)*s(13),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(17)*s(13),0,s(19)*s(13),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(13)*s(13),(true->[])),arc(s(16)*s(13),0,s(19)*s(13),(true->[])),arc(s(16)*s(13),1,s(16)*s(13),(true->[])),arc(s(16)*s(13),2,s(8)*s(13),(true->[])),arc(s(15)*s(13),0,s(19)*s(13),(true->[])),arc(s(15)*s(13),1,s(15)*s(13),(true->[])),arc(s(15)*s(13),2,s(4)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_0_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2)),sink(s(22)*s(2)),sink(s(23)*s(2)),sink(s(24)*s(2)),sink(s(25)*s(2)),sink(s(26)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(2),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(2),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(25)*s(1),0,s(26)*s(1),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(2),0,s(25)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(2),(true->[])),arc(s(18)*s(2),0,s(25)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(25)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(2),(true->[])),arc(s(16)*s(2),0,s(25)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(2),(true->[])),arc(s(17)*s(2),0,s(25)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(2),(true->[])),arc(s(19)*s(2),0,s(25)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(20)*s(2),0,s(26)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(1)*s(2),(true->[])),arc(s(25)*s(2),0,s(26)*s(2),(true->[])),arc(s(25)*s(2),1,s(26)*s(2),(true->[])),arc(s(25)*s(2),2,s(19)*s(2),(true->[])),arc(s(21)*s(2),0,s(26)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(4)*s(2),(true->[])),arc(s(22)*s(2),0,s(26)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(8)*s(2),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(13)*s(2),(true->[])),arc(s(24)*s(2),0,s(26)*s(2),(true->[])),arc(s(24)*s(2),1,s(24)*s(2),(true->[])),arc(s(24)*s(2),2,s(19)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_1_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2)),sink(s(22)*s(2)),sink(s(23)*s(2)),sink(s(24)*s(2)),sink(s(25)*s(2)),sink(s(26)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(2),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(2),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(25)*s(1),0,s(26)*s(1),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(2),0,s(25)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(2),(true->[])),arc(s(18)*s(2),0,s(25)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(25)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(2),(true->[])),arc(s(16)*s(2),0,s(25)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(2),(true->[])),arc(s(17)*s(2),0,s(25)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(2),(true->[])),arc(s(19)*s(2),0,s(25)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(20)*s(2),0,s(26)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(1)*s(2),(true->[])),arc(s(25)*s(2),0,s(26)*s(2),(true->[])),arc(s(25)*s(2),1,s(26)*s(2),(true->[])),arc(s(25)*s(2),2,s(19)*s(2),(true->[])),arc(s(21)*s(2),0,s(26)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(4)*s(2),(true->[])),arc(s(22)*s(2),0,s(26)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(8)*s(2),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(13)*s(2),(true->[])),arc(s(24)*s(2),0,s(26)*s(2),(true->[])),arc(s(24)*s(2),1,s(24)*s(2),(true->[])),arc(s(24)*s(2),2,s(19)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_2_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3)),sink(s(22)*s(3)),sink(s(23)*s(3)),sink(s(24)*s(3)),sink(s(25)*s(3)),sink(s(26)*s(3))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(5)*s(3),0,s(12)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(3),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(3),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(3),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(3),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(3),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(25)*s(1),0,s(26)*s(1),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(9)*s(3),0,s(18)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(1)*s(3),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(3),(true->[])),arc(s(14)*s(2),0,s(25)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(3),(true->[])),arc(s(18)*s(2),0,s(25)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(4)*s(3),(true->[])),arc(s(15)*s(2),0,s(25)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(3),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(16)*s(2),0,s(25)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(17)*s(2),0,s(25)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(3),(true->[])),arc(s(19)*s(2),0,s(25)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(14)*s(3),0,s(25)*s(3),(true->[])),arc(s(14)*s(3),1,s(20)*s(3),(true->[])),arc(s(14)*s(3),2,s(1)*s(3),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(3),(true->[])),arc(s(20)*s(2),0,s(26)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(1)*s(3),(true->[])),arc(s(25)*s(2),0,s(26)*s(2),(true->[])),arc(s(25)*s(2),1,s(26)*s(2),(true->[])),arc(s(25)*s(2),2,s(19)*s(3),(true->[])),arc(s(15)*s(3),0,s(25)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(4)*s(3),(true->[])),arc(s(21)*s(2),0,s(26)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(4)*s(3),(true->[])),arc(s(16)*s(3),0,s(25)*s(3),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(8)*s(3),(true->[])),arc(s(22)*s(2),0,s(26)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(8)*s(3),(true->[])),arc(s(17)*s(3),0,s(25)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(13)*s(3),(true->[])),arc(s(23)*s(2),0,s(26)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(13)*s(3),(true->[])),arc(s(19)*s(3),0,s(25)*s(3),(true->[])),arc(s(19)*s(3),1,s(24)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(3),(true->[])),arc(s(24)*s(2),0,s(26)*s(2),(true->[])),arc(s(24)*s(2),1,s(24)*s(2),(true->[])),arc(s(24)*s(2),2,s(19)*s(3),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(3),(true->[])),arc(s(20)*s(3),0,s(26)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(1)*s(3),(true->[])),arc(s(25)*s(3),0,s(26)*s(3),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(19)*s(3),(true->[])),arc(s(21)*s(3),0,s(26)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(4)*s(3),(true->[])),arc(s(22)*s(3),0,s(26)*s(3),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(3),(true->[])),arc(s(23)*s(3),0,s(26)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(13)*s(3),(true->[])),arc(s(24)*s(3),0,s(26)*s(3),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(19)*s(3),(true->[])),arc(s(26)*s(3),0,s(26)*s(3),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_3_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(4)),sink(s(21)*s(4)),sink(s(22)*s(4)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(4),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(3),0,s(12)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(4),0,s(7)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(1)*s(4),(true->[])),arc(s(9)*s(3),0,s(18)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(1)*s(4),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(4),(true->[])),arc(s(4)*s(4),0,s(7)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(10)*s(3),0,s(18)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(4),(true->[])),arc(s(13)*s(2),0,s(18)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(25)*s(1),0,s(26)*s(1),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(5)*s(4),0,s(12)*s(4),(true->[])),arc(s(5)*s(4),1,s(9)*s(4),(true->[])),arc(s(5)*s(4),2,s(1)*s(4),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(4)*s(4),(true->[])),arc(s(14)*s(3),0,s(25)*s(3),(true->[])),arc(s(14)*s(3),1,s(20)*s(3),(true->[])),arc(s(14)*s(3),2,s(1)*s(4),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(12)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(4)*s(4),(true->[])),arc(s(15)*s(3),0,s(25)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(4)*s(4),(true->[])),arc(s(16)*s(3),0,s(25)*s(3),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(8)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(17)*s(3),0,s(25)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(13)*s(4),(true->[])),arc(s(19)*s(2),0,s(25)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(9)*s(4),0,s(18)*s(4),(true->[])),arc(s(9)*s(4),1,s(14)*s(4),(true->[])),arc(s(9)*s(4),2,s(1)*s(4),(true->[])),arc(s(12)*s(4),0,s(18)*s(4),(true->[])),arc(s(12)*s(4),1,s(18)*s(4),(true->[])),arc(s(12)*s(4),2,s(8)*s(4),(true->[])),arc(s(20)*s(3),0,s(26)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(1)*s(4),(true->[])),arc(s(25)*s(3),0,s(26)*s(3),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(19)*s(4),(true->[])),arc(s(13)*s(4),0,s(18)*s(4),(true->[])),arc(s(13)*s(4),1,s(17)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(11)*s(4),0,s(18)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(4),0,s(18)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(4)*s(4),(true->[])),arc(s(21)*s(3),0,s(26)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(4)*s(4),(true->[])),arc(s(22)*s(3),0,s(26)*s(3),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(4),(true->[])),arc(s(23)*s(3),0,s(26)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(13)*s(4),(true->[])),arc(s(19)*s(3),0,s(25)*s(3),(true->[])),arc(s(19)*s(3),1,s(24)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(24)*s(3),0,s(26)*s(3),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(19)*s(4),(true->[])),arc(s(26)*s(2),0,s(26)*s(3),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(3),(true->[])),arc(s(14)*s(4),0,s(25)*s(4),(true->[])),arc(s(14)*s(4),1,s(20)*s(4),(true->[])),arc(s(14)*s(4),2,s(1)*s(4),(true->[])),arc(s(18)*s(4),0,s(25)*s(4),(true->[])),arc(s(18)*s(4),1,s(25)*s(4),(true->[])),arc(s(18)*s(4),2,s(13)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(3),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(4),(true->[])),arc(s(19)*s(4),0,s(25)*s(4),(true->[])),arc(s(19)*s(4),1,s(24)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(17)*s(4),0,s(25)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(13)*s(4),(true->[])),arc(s(16)*s(4),0,s(25)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(8)*s(4),(true->[])),arc(s(15)*s(4),0,s(25)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(4)*s(4),(true->[])),arc(s(20)*s(4),0,s(26)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(1)*s(4),(true->[])),arc(s(25)*s(4),0,s(26)*s(4),(true->[])),arc(s(25)*s(4),1,s(26)*s(4),(true->[])),arc(s(25)*s(4),2,s(19)*s(4),(true->[])),arc(s(26)*s(4),0,s(26)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(26)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(19)*s(4),(true->[])),arc(s(23)*s(4),0,s(26)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(13)*s(4),(true->[])),arc(s(22)*s(4),0,s(26)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(8)*s(4),(true->[])),arc(s(21)*s(4),0,s(26)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_4_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(8)),sink(s(21)*s(8)),sink(s(22)*s(8)),sink(s(23)*s(8)),sink(s(24)*s(8)),sink(s(25)*s(8)),sink(s(26)*s(8))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(1)*s(7),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(1)*s(7),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(7),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(7)*s(7),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(7),0,s(7)*s(7),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(1)*s(8),(true->[])),arc(s(5)*s(6),0,s(12)*s(3),(true->[])),arc(s(5)*s(6),1,s(9)*s(6),(true->[])),arc(s(5)*s(6),2,s(1)*s(8),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(7)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(4)*s(7),(true->[])),arc(s(6)*s(4),0,s(12)*s(3),(true->[])),arc(s(6)*s(4),1,s(10)*s(6),(true->[])),arc(s(6)*s(4),2,s(4)*s(7),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(5)*s(7),0,s(12)*s(7),(true->[])),arc(s(5)*s(7),1,s(9)*s(7),(true->[])),arc(s(5)*s(7),2,s(1)*s(8),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(4)*s(8),(true->[])),arc(s(9)*s(6),0,s(18)*s(3),(true->[])),arc(s(9)*s(6),1,s(14)*s(6),(true->[])),arc(s(9)*s(6),2,s(1)*s(8),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(7),(true->[])),arc(s(4)*s(7),0,s(7)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(12)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(4)*s(8),(true->[])),arc(s(10)*s(6),0,s(18)*s(3),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(4)*s(8),(true->[])),arc(s(8)*s(5),0,s(12)*s(7),(true->[])),arc(s(8)*s(5),1,s(11)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(7),(true->[])),arc(s(11)*s(4),0,s(18)*s(3),(true->[])),arc(s(11)*s(4),1,s(16)*s(6),(true->[])),arc(s(11)*s(4),2,s(8)*s(7),(true->[])),arc(s(13)*s(2),0,s(18)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(5),(true->[])),arc(s(25)*s(1),0,s(26)*s(1),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(2)*s(8),0,s(7)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(1)*s(8),(true->[])),arc(s(9)*s(7),0,s(18)*s(7),(true->[])),arc(s(9)*s(7),1,s(14)*s(7),(true->[])),arc(s(9)*s(7),2,s(1)*s(8),(true->[])),arc(s(12)*s(7),0,s(18)*s(7),(true->[])),arc(s(12)*s(7),1,s(18)*s(7),(true->[])),arc(s(12)*s(7),2,s(8)*s(8),(true->[])),arc(s(4)*s(8),0,s(7)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(4)*s(8),(true->[])),arc(s(14)*s(6),0,s(25)*s(3),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(1)*s(8),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(18)*s(7),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(4)*s(8),(true->[])),arc(s(15)*s(6),0,s(25)*s(3),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(4)*s(8),(true->[])),arc(s(11)*s(7),0,s(18)*s(7),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(8)*s(8),(true->[])),arc(s(16)*s(6),0,s(25)*s(3),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(8)*s(8),(true->[])),arc(s(13)*s(5),0,s(18)*s(7),(true->[])),arc(s(13)*s(5),1,s(17)*s(7),(true->[])),arc(s(13)*s(5),2,s(13)*s(7),(true->[])),arc(s(17)*s(4),0,s(25)*s(3),(true->[])),arc(s(17)*s(4),1,s(23)*s(6),(true->[])),arc(s(17)*s(4),2,s(13)*s(7),(true->[])),arc(s(19)*s(2),0,s(25)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(4),(true->[])),arc(s(19)*s(2),2,s(19)*s(5),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(5)*s(8),0,s(12)*s(8),(true->[])),arc(s(5)*s(8),1,s(9)*s(8),(true->[])),arc(s(5)*s(8),2,s(1)*s(8),(true->[])),arc(s(7)*s(8),0,s(12)*s(8),(true->[])),arc(s(7)*s(8),1,s(12)*s(8),(true->[])),arc(s(7)*s(8),2,s(4)*s(8),(true->[])),arc(s(14)*s(7),0,s(25)*s(7),(true->[])),arc(s(14)*s(7),1,s(20)*s(7),(true->[])),arc(s(14)*s(7),2,s(1)*s(8),(true->[])),arc(s(18)*s(7),0,s(25)*s(7),(true->[])),arc(s(18)*s(7),1,s(25)*s(7),(true->[])),arc(s(18)*s(7),2,s(13)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(8),0,s(12)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(4)*s(8),(true->[])),arc(s(20)*s(6),0,s(26)*s(3),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(1)*s(8),(true->[])),arc(s(25)*s(3),0,s(26)*s(3),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(19)*s(7),(true->[])),arc(s(13)*s(7),0,s(18)*s(7),(true->[])),arc(s(13)*s(7),1,s(17)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(15)*s(7),0,s(25)*s(7),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(4)*s(8),(true->[])),arc(s(21)*s(6),0,s(26)*s(3),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(4)*s(8),(true->[])),arc(s(16)*s(7),0,s(25)*s(7),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(8)*s(8),(true->[])),arc(s(22)*s(6),0,s(26)*s(3),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(8)*s(8),(true->[])),arc(s(17)*s(7),0,s(25)*s(7),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(13)*s(8),(true->[])),arc(s(23)*s(6),0,s(26)*s(3),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(13)*s(8),(true->[])),arc(s(19)*s(5),0,s(25)*s(7),(true->[])),arc(s(19)*s(5),1,s(24)*s(7),(true->[])),arc(s(19)*s(5),2,s(19)*s(7),(true->[])),arc(s(24)*s(4),0,s(26)*s(3),(true->[])),arc(s(24)*s(4),1,s(24)*s(6),(true->[])),arc(s(24)*s(4),2,s(19)*s(7),(true->[])),arc(s(26)*s(2),0,s(26)*s(3),(true->[])),arc(s(26)*s(2),1,s(26)*s(4),(true->[])),arc(s(26)*s(2),2,s(26)*s(5),(true->[])),arc(s(9)*s(8),0,s(18)*s(8),(true->[])),arc(s(9)*s(8),1,s(14)*s(8),(true->[])),arc(s(9)*s(8),2,s(1)*s(8),(true->[])),arc(s(12)*s(8),0,s(18)*s(8),(true->[])),arc(s(12)*s(8),1,s(18)*s(8),(true->[])),arc(s(12)*s(8),2,s(8)*s(8),(true->[])),arc(s(20)*s(7),0,s(26)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(1)*s(8),(true->[])),arc(s(25)*s(7),0,s(26)*s(7),(true->[])),arc(s(25)*s(7),1,s(26)*s(7),(true->[])),arc(s(25)*s(7),2,s(19)*s(8),(true->[])),arc(s(13)*s(8),0,s(18)*s(8),(true->[])),arc(s(13)*s(8),1,s(17)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(11)*s(8),0,s(18)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(8),0,s(18)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(4)*s(8),(true->[])),arc(s(26)*s(3),0,s(26)*s(3),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(7),(true->[])),arc(s(19)*s(7),0,s(25)*s(7),(true->[])),arc(s(19)*s(7),1,s(24)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(8),(true->[])),arc(s(21)*s(7),0,s(26)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(4)*s(8),(true->[])),arc(s(22)*s(7),0,s(26)*s(7),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(8)*s(8),(true->[])),arc(s(23)*s(7),0,s(26)*s(7),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(13)*s(8),(true->[])),arc(s(24)*s(7),0,s(26)*s(7),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(19)*s(8),(true->[])),arc(s(24)*s(6),0,s(26)*s(3),(true->[])),arc(s(24)*s(6),1,s(24)*s(6),(true->[])),arc(s(24)*s(6),2,s(19)*s(8),(true->[])),arc(s(26)*s(4),0,s(26)*s(3),(true->[])),arc(s(26)*s(4),1,s(26)*s(6),(true->[])),arc(s(26)*s(4),2,s(26)*s(7),(true->[])),arc(s(26)*s(5),0,s(26)*s(7),(true->[])),arc(s(26)*s(5),1,s(26)*s(7),(true->[])),arc(s(26)*s(5),2,s(26)*s(7),(true->[])),arc(s(14)*s(8),0,s(25)*s(8),(true->[])),arc(s(14)*s(8),1,s(20)*s(8),(true->[])),arc(s(14)*s(8),2,s(1)*s(8),(true->[])),arc(s(18)*s(8),0,s(25)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(8),(true->[])),arc(s(18)*s(8),2,s(13)*s(8),(true->[])),arc(s(26)*s(7),0,s(26)*s(7),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(8),(true->[])),arc(s(19)*s(8),0,s(25)*s(8),(true->[])),arc(s(19)*s(8),1,s(24)*s(8),(true->[])),arc(s(19)*s(8),2,s(19)*s(8),(true->[])),arc(s(17)*s(8),0,s(25)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(13)*s(8),(true->[])),arc(s(16)*s(8),0,s(25)*s(8),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(8)*s(8),(true->[])),arc(s(15)*s(8),0,s(25)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(4)*s(8),(true->[])),arc(s(26)*s(6),0,s(26)*s(3),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(8),(true->[])),arc(s(20)*s(8),0,s(26)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(1)*s(8),(true->[])),arc(s(25)*s(8),0,s(26)*s(8),(true->[])),arc(s(25)*s(8),1,s(26)*s(8),(true->[])),arc(s(25)*s(8),2,s(19)*s(8),(true->[])),arc(s(26)*s(8),0,s(26)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(8),0,s(26)*s(8),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(19)*s(8),(true->[])),arc(s(23)*s(8),0,s(26)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(13)*s(8),(true->[])),arc(s(22)*s(8),0,s(26)*s(8),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(8)*s(8),(true->[])),arc(s(21)*s(8),0,s(26)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(4)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_5_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(13)),sink(s(21)*s(13)),sink(s(22)*s(13)),sink(s(23)*s(13)),sink(s(24)*s(13)),sink(s(25)*s(13)),sink(s(26)*s(13))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(1)*s(9),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(1)*s(9),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(9),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(1)*s(12),(true->[])),arc(s(2)*s(8),0,s(7)*s(6),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(1)*s(12),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(1)*s(12),(true->[])),arc(s(5)*s(7),0,s(12)*s(3),(true->[])),arc(s(5)*s(7),1,s(9)*s(10),(true->[])),arc(s(5)*s(7),2,s(1)*s(12),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(9),(true->[])),arc(s(4)*s(5),0,s(7)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(4)*s(9),(true->[])),arc(s(6)*s(4),0,s(12)*s(3),(true->[])),arc(s(6)*s(4),1,s(10)*s(7),(true->[])),arc(s(6)*s(4),2,s(4)*s(9),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(1)*s(13),(true->[])),arc(s(2)*s(12),0,s(7)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(12)*s(6),(true->[])),arc(s(5)*s(11),1,s(9)*s(11),(true->[])),arc(s(5)*s(11),2,s(1)*s(13),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(4)*s(12),(true->[])),arc(s(9)*s(10),0,s(18)*s(3),(true->[])),arc(s(9)*s(10),1,s(14)*s(10),(true->[])),arc(s(9)*s(10),2,s(1)*s(13),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(9),(true->[])),arc(s(4)*s(9),0,s(7)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(4)*s(12),(true->[])),arc(s(6)*s(8),0,s(12)*s(6),(true->[])),arc(s(6)*s(8),1,s(10)*s(11),(true->[])),arc(s(6)*s(8),2,s(4)*s(12),(true->[])),arc(s(10)*s(7),0,s(18)*s(3),(true->[])),arc(s(10)*s(7),1,s(15)*s(10),(true->[])),arc(s(10)*s(7),2,s(4)*s(12),(true->[])),arc(s(8)*s(5),0,s(12)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(8),(true->[])),arc(s(8)*s(5),2,s(8)*s(9),(true->[])),arc(s(11)*s(4),0,s(18)*s(3),(true->[])),arc(s(11)*s(4),1,s(16)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(9),(true->[])),arc(s(13)*s(2),0,s(18)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(5),(true->[])),arc(s(25)*s(1),0,s(26)*s(1),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(12),0,s(12)*s(12),(true->[])),arc(s(5)*s(12),1,s(9)*s(12),(true->[])),arc(s(5)*s(12),2,s(1)*s(13),(true->[])),arc(s(7)*s(12),0,s(12)*s(12),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(4)*s(13),(true->[])),arc(s(9)*s(11),0,s(18)*s(6),(true->[])),arc(s(9)*s(11),1,s(14)*s(11),(true->[])),arc(s(9)*s(11),2,s(1)*s(13),(true->[])),arc(s(12)*s(6),0,s(18)*s(6),(true->[])),arc(s(12)*s(6),1,s(18)*s(6),(true->[])),arc(s(12)*s(6),2,s(8)*s(12),(true->[])),arc(s(4)*s(12),0,s(7)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(4)*s(13),(true->[])),arc(s(14)*s(10),0,s(25)*s(3),(true->[])),arc(s(14)*s(10),1,s(20)*s(10),(true->[])),arc(s(14)*s(10),2,s(1)*s(13),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(9),(true->[])),arc(s(8)*s(9),0,s(12)*s(12),(true->[])),arc(s(8)*s(9),1,s(11)*s(12),(true->[])),arc(s(8)*s(9),2,s(8)*s(12),(true->[])),arc(s(6)*s(12),0,s(12)*s(12),(true->[])),arc(s(6)*s(12),1,s(10)*s(12),(true->[])),arc(s(6)*s(12),2,s(4)*s(13),(true->[])),arc(s(10)*s(11),0,s(18)*s(6),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(4)*s(13),(true->[])),arc(s(15)*s(10),0,s(25)*s(3),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(4)*s(13),(true->[])),arc(s(11)*s(8),0,s(18)*s(6),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(8)*s(12),(true->[])),arc(s(16)*s(7),0,s(25)*s(3),(true->[])),arc(s(16)*s(7),1,s(22)*s(10),(true->[])),arc(s(16)*s(7),2,s(8)*s(12),(true->[])),arc(s(13)*s(5),0,s(18)*s(6),(true->[])),arc(s(13)*s(5),1,s(17)*s(8),(true->[])),arc(s(13)*s(5),2,s(13)*s(9),(true->[])),arc(s(17)*s(4),0,s(25)*s(3),(true->[])),arc(s(17)*s(4),1,s(23)*s(7),(true->[])),arc(s(17)*s(4),2,s(13)*s(9),(true->[])),arc(s(19)*s(2),0,s(25)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(4),(true->[])),arc(s(19)*s(2),2,s(19)*s(5),(true->[])),arc(s(26)*s(1),0,s(26)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(2),(true->[])),arc(s(2)*s(13),0,s(7)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(1)*s(13),(true->[])),arc(s(9)*s(12),0,s(18)*s(12),(true->[])),arc(s(9)*s(12),1,s(14)*s(12),(true->[])),arc(s(9)*s(12),2,s(1)*s(13),(true->[])),arc(s(12)*s(12),0,s(18)*s(12),(true->[])),arc(s(12)*s(12),1,s(18)*s(12),(true->[])),arc(s(12)*s(12),2,s(8)*s(13),(true->[])),arc(s(4)*s(13),0,s(7)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(4)*s(13),(true->[])),arc(s(14)*s(11),0,s(25)*s(6),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(1)*s(13),(true->[])),arc(s(18)*s(6),0,s(25)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(13)*s(12),(true->[])),arc(s(8)*s(12),0,s(12)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(13),(true->[])),arc(s(20)*s(10),0,s(26)*s(3),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(1)*s(13),(true->[])),arc(s(25)*s(3),0,s(26)*s(3),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(19)*s(9),(true->[])),arc(s(13)*s(9),0,s(18)*s(12),(true->[])),arc(s(13)*s(9),1,s(17)*s(12),(true->[])),arc(s(13)*s(9),2,s(13)*s(12),(true->[])),arc(s(11)*s(12),0,s(18)*s(12),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(18)*s(12),(true->[])),arc(s(10)*s(12),1,s(15)*s(12),(true->[])),arc(s(10)*s(12),2,s(4)*s(13),(true->[])),arc(s(15)*s(11),0,s(25)*s(6),(true->[])),arc(s(15)*s(11),1,s(21)*s(11),(true->[])),arc(s(15)*s(11),2,s(4)*s(13),(true->[])),arc(s(21)*s(10),0,s(26)*s(3),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(4)*s(13),(true->[])),arc(s(16)*s(11),0,s(25)*s(6),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(8)*s(13),(true->[])),arc(s(22)*s(10),0,s(26)*s(3),(true->[])),arc(s(22)*s(10),1,s(22)*s(10),(true->[])),arc(s(22)*s(10),2,s(8)*s(13),(true->[])),arc(s(17)*s(8),0,s(25)*s(6),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(13)*s(12),(true->[])),arc(s(23)*s(7),0,s(26)*s(3),(true->[])),arc(s(23)*s(7),1,s(23)*s(10),(true->[])),arc(s(23)*s(7),2,s(13)*s(12),(true->[])),arc(s(19)*s(5),0,s(25)*s(6),(true->[])),arc(s(19)*s(5),1,s(24)*s(8),(true->[])),arc(s(19)*s(5),2,s(19)*s(9),(true->[])),arc(s(24)*s(4),0,s(26)*s(3),(true->[])),arc(s(24)*s(4),1,s(24)*s(7),(true->[])),arc(s(24)*s(4),2,s(19)*s(9),(true->[])),arc(s(26)*s(2),0,s(26)*s(3),(true->[])),arc(s(26)*s(2),1,s(26)*s(4),(true->[])),arc(s(26)*s(2),2,s(26)*s(5),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(9)*s(13),(true->[])),arc(s(5)*s(13),2,s(1)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(12)*s(13),(true->[])),arc(s(7)*s(13),2,s(4)*s(13),(true->[])),arc(s(14)*s(12),0,s(25)*s(12),(true->[])),arc(s(14)*s(12),1,s(20)*s(12),(true->[])),arc(s(14)*s(12),2,s(1)*s(13),(true->[])),arc(s(18)*s(12),0,s(25)*s(12),(true->[])),arc(s(18)*s(12),1,s(25)*s(12),(true->[])),arc(s(18)*s(12),2,s(13)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(4)*s(13),(true->[])),arc(s(20)*s(11),0,s(26)*s(6),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(1)*s(13),(true->[])),arc(s(25)*s(6),0,s(26)*s(6),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(19)*s(12),(true->[])),arc(s(13)*s(12),0,s(18)*s(12),(true->[])),arc(s(13)*s(12),1,s(17)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(13),(true->[])),arc(s(26)*s(3),0,s(26)*s(3),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(9),(true->[])),arc(s(19)*s(9),0,s(25)*s(12),(true->[])),arc(s(19)*s(9),1,s(24)*s(12),(true->[])),arc(s(19)*s(9),2,s(19)*s(12),(true->[])),arc(s(17)*s(12),0,s(25)*s(12),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(13)*s(13),(true->[])),arc(s(16)*s(12),0,s(25)*s(12),(true->[])),arc(s(16)*s(12),1,s(22)*s(12),(true->[])),arc(s(16)*s(12),2,s(8)*s(13),(true->[])),arc(s(15)*s(12),0,s(25)*s(12),(true->[])),arc(s(15)*s(12),1,s(21)*s(12),(true->[])),arc(s(15)*s(12),2,s(4)*s(13),(true->[])),arc(s(21)*s(11),0,s(26)*s(6),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(4)*s(13),(true->[])),arc(s(22)*s(11),0,s(26)*s(6),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(8)*s(13),(true->[])),arc(s(23)*s(11),0,s(26)*s(6),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(13)*s(13),(true->[])),arc(s(23)*s(10),0,s(26)*s(3),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(13)*s(13),(true->[])),arc(s(24)*s(8),0,s(26)*s(6),(true->[])),arc(s(24)*s(8),1,s(24)*s(11),(true->[])),arc(s(24)*s(8),2,s(19)*s(12),(true->[])),arc(s(24)*s(7),0,s(26)*s(3),(true->[])),arc(s(24)*s(7),1,s(24)*s(10),(true->[])),arc(s(24)*s(7),2,s(19)*s(12),(true->[])),arc(s(26)*s(4),0,s(26)*s(3),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(26)*s(9),(true->[])),arc(s(26)*s(5),0,s(26)*s(6),(true->[])),arc(s(26)*s(5),1,s(26)*s(8),(true->[])),arc(s(26)*s(5),2,s(26)*s(9),(true->[])),arc(s(9)*s(13),0,s(18)*s(13),(true->[])),arc(s(9)*s(13),1,s(14)*s(13),(true->[])),arc(s(9)*s(13),2,s(1)*s(13),(true->[])),arc(s(12)*s(13),0,s(18)*s(13),(true->[])),arc(s(12)*s(13),1,s(18)*s(13),(true->[])),arc(s(12)*s(13),2,s(8)*s(13),(true->[])),arc(s(20)*s(12),0,s(26)*s(12),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(1)*s(13),(true->[])),arc(s(25)*s(12),0,s(26)*s(12),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(19)*s(13),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(17)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[])),arc(s(11)*s(13),0,s(18)*s(13),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(13),0,s(18)*s(13),(true->[])),arc(s(10)*s(13),1,s(15)*s(13),(true->[])),arc(s(10)*s(13),2,s(4)*s(13),(true->[])),arc(s(26)*s(6),0,s(26)*s(6),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(12),(true->[])),arc(s(19)*s(12),0,s(25)*s(12),(true->[])),arc(s(19)*s(12),1,s(24)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(13),(true->[])),arc(s(26)*s(9),0,s(26)*s(12),(true->[])),arc(s(26)*s(9),1,s(26)*s(12),(true->[])),arc(s(26)*s(9),2,s(26)*s(12),(true->[])),arc(s(24)*s(12),0,s(26)*s(12),(true->[])),arc(s(24)*s(12),1,s(24)*s(12),(true->[])),arc(s(24)*s(12),2,s(19)*s(13),(true->[])),arc(s(23)*s(12),0,s(26)*s(12),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(13)*s(13),(true->[])),arc(s(22)*s(12),0,s(26)*s(12),(true->[])),arc(s(22)*s(12),1,s(22)*s(12),(true->[])),arc(s(22)*s(12),2,s(8)*s(13),(true->[])),arc(s(21)*s(12),0,s(26)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(4)*s(13),(true->[])),arc(s(24)*s(11),0,s(26)*s(6),(true->[])),arc(s(24)*s(11),1,s(24)*s(11),(true->[])),arc(s(24)*s(11),2,s(19)*s(13),(true->[])),arc(s(24)*s(10),0,s(26)*s(3),(true->[])),arc(s(24)*s(10),1,s(24)*s(10),(true->[])),arc(s(24)*s(10),2,s(19)*s(13),(true->[])),arc(s(26)*s(7),0,s(26)*s(3),(true->[])),arc(s(26)*s(7),1,s(26)*s(10),(true->[])),arc(s(26)*s(7),2,s(26)*s(12),(true->[])),arc(s(26)*s(8),0,s(26)*s(6),(true->[])),arc(s(26)*s(8),1,s(26)*s(11),(true->[])),arc(s(26)*s(8),2,s(26)*s(12),(true->[])),arc(s(14)*s(13),0,s(25)*s(13),(true->[])),arc(s(14)*s(13),1,s(20)*s(13),(true->[])),arc(s(14)*s(13),2,s(1)*s(13),(true->[])),arc(s(18)*s(13),0,s(25)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(13),(true->[])),arc(s(18)*s(13),2,s(13)*s(13),(true->[])),arc(s(26)*s(12),0,s(26)*s(12),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(26)*s(13),(true->[])),arc(s(19)*s(13),0,s(25)*s(13),(true->[])),arc(s(19)*s(13),1,s(24)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(17)*s(13),0,s(25)*s(13),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(13)*s(13),(true->[])),arc(s(16)*s(13),0,s(25)*s(13),(true->[])),arc(s(16)*s(13),1,s(22)*s(13),(true->[])),arc(s(16)*s(13),2,s(8)*s(13),(true->[])),arc(s(15)*s(13),0,s(25)*s(13),(true->[])),arc(s(15)*s(13),1,s(21)*s(13),(true->[])),arc(s(15)*s(13),2,s(4)*s(13),(true->[])),arc(s(26)*s(10),0,s(26)*s(3),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(13),(true->[])),arc(s(26)*s(11),0,s(26)*s(6),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(26)*s(13),(true->[])),arc(s(20)*s(13),0,s(26)*s(13),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(1)*s(13),(true->[])),arc(s(25)*s(13),0,s(26)*s(13),(true->[])),arc(s(25)*s(13),1,s(26)*s(13),(true->[])),arc(s(25)*s(13),2,s(19)*s(13),(true->[])),arc(s(26)*s(13),0,s(26)*s(13),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(13),0,s(26)*s(13),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(19)*s(13),(true->[])),arc(s(23)*s(13),0,s(26)*s(13),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(13)*s(13),(true->[])),arc(s(22)*s(13),0,s(26)*s(13),(true->[])),arc(s(22)*s(13),1,s(22)*s(13),(true->[])),arc(s(22)*s(13),2,s(8)*s(13),(true->[])),arc(s(21)*s(13),0,s(26)*s(13),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(4)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_0_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(2)),sink(s(28)*s(2)),sink(s(29)*s(2)),sink(s(30)*s(2)),sink(s(31)*s(2)),sink(s(32)*s(2)),sink(s(33)*s(2)),sink(s(34)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(2),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(2),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(25)*s(1),0,s(33)*s(1),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(2),0,s(25)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(2),(true->[])),arc(s(18)*s(2),0,s(25)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(25)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(2),(true->[])),arc(s(16)*s(2),0,s(25)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(2),(true->[])),arc(s(17)*s(2),0,s(25)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(2),(true->[])),arc(s(19)*s(2),0,s(25)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(33)*s(1),0,s(34)*s(1),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(26)*s(2),(true->[])),arc(s(20)*s(2),0,s(33)*s(2),(true->[])),arc(s(20)*s(2),1,s(27)*s(2),(true->[])),arc(s(20)*s(2),2,s(1)*s(2),(true->[])),arc(s(25)*s(2),0,s(33)*s(2),(true->[])),arc(s(25)*s(2),1,s(33)*s(2),(true->[])),arc(s(25)*s(2),2,s(19)*s(2),(true->[])),arc(s(21)*s(2),0,s(33)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(4)*s(2),(true->[])),arc(s(22)*s(2),0,s(33)*s(2),(true->[])),arc(s(22)*s(2),1,s(29)*s(2),(true->[])),arc(s(22)*s(2),2,s(8)*s(2),(true->[])),arc(s(23)*s(2),0,s(33)*s(2),(true->[])),arc(s(23)*s(2),1,s(30)*s(2),(true->[])),arc(s(23)*s(2),2,s(13)*s(2),(true->[])),arc(s(24)*s(2),0,s(33)*s(2),(true->[])),arc(s(24)*s(2),1,s(31)*s(2),(true->[])),arc(s(24)*s(2),2,s(19)*s(2),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(32)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(27)*s(2),0,s(34)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(1)*s(2),(true->[])),arc(s(33)*s(2),0,s(34)*s(2),(true->[])),arc(s(33)*s(2),1,s(34)*s(2),(true->[])),arc(s(33)*s(2),2,s(26)*s(2),(true->[])),arc(s(28)*s(2),0,s(34)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(4)*s(2),(true->[])),arc(s(29)*s(2),0,s(34)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(8)*s(2),(true->[])),arc(s(30)*s(2),0,s(34)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(13)*s(2),(true->[])),arc(s(31)*s(2),0,s(34)*s(2),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(19)*s(2),(true->[])),arc(s(32)*s(2),0,s(34)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(26)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(2),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_1_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(2)),sink(s(28)*s(2)),sink(s(29)*s(2)),sink(s(30)*s(2)),sink(s(31)*s(2)),sink(s(32)*s(2)),sink(s(33)*s(2)),sink(s(34)*s(2))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(2),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(2),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(2),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(2),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(2),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(25)*s(1),0,s(33)*s(1),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(14)*s(2),0,s(25)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(2),(true->[])),arc(s(18)*s(2),0,s(25)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(2),(true->[])),arc(s(15)*s(2),0,s(25)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(2),(true->[])),arc(s(16)*s(2),0,s(25)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(2),(true->[])),arc(s(17)*s(2),0,s(25)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(2),(true->[])),arc(s(19)*s(2),0,s(25)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(33)*s(1),0,s(34)*s(1),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(26)*s(2),(true->[])),arc(s(20)*s(2),0,s(33)*s(2),(true->[])),arc(s(20)*s(2),1,s(27)*s(2),(true->[])),arc(s(20)*s(2),2,s(1)*s(2),(true->[])),arc(s(25)*s(2),0,s(33)*s(2),(true->[])),arc(s(25)*s(2),1,s(33)*s(2),(true->[])),arc(s(25)*s(2),2,s(19)*s(2),(true->[])),arc(s(21)*s(2),0,s(33)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(4)*s(2),(true->[])),arc(s(22)*s(2),0,s(33)*s(2),(true->[])),arc(s(22)*s(2),1,s(29)*s(2),(true->[])),arc(s(22)*s(2),2,s(8)*s(2),(true->[])),arc(s(23)*s(2),0,s(33)*s(2),(true->[])),arc(s(23)*s(2),1,s(30)*s(2),(true->[])),arc(s(23)*s(2),2,s(13)*s(2),(true->[])),arc(s(24)*s(2),0,s(33)*s(2),(true->[])),arc(s(24)*s(2),1,s(31)*s(2),(true->[])),arc(s(24)*s(2),2,s(19)*s(2),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(32)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(27)*s(2),0,s(34)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(1)*s(2),(true->[])),arc(s(33)*s(2),0,s(34)*s(2),(true->[])),arc(s(33)*s(2),1,s(34)*s(2),(true->[])),arc(s(33)*s(2),2,s(26)*s(2),(true->[])),arc(s(28)*s(2),0,s(34)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(4)*s(2),(true->[])),arc(s(29)*s(2),0,s(34)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(8)*s(2),(true->[])),arc(s(30)*s(2),0,s(34)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(13)*s(2),(true->[])),arc(s(31)*s(2),0,s(34)*s(2),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(19)*s(2),(true->[])),arc(s(32)*s(2),0,s(34)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(26)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(2),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_2_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(3)),sink(s(28)*s(3)),sink(s(29)*s(3)),sink(s(30)*s(3)),sink(s(31)*s(3)),sink(s(32)*s(3)),sink(s(33)*s(3)),sink(s(34)*s(3))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(7)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(7)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(5)*s(3),0,s(12)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(3),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(3),(true->[])),arc(s(9)*s(2),0,s(18)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(1)*s(3),(true->[])),arc(s(12)*s(2),0,s(18)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(8)*s(3),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(3),(true->[])),arc(s(10)*s(2),0,s(18)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(4)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(2),0,s(18)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(25)*s(1),0,s(33)*s(1),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(9)*s(3),0,s(18)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(1)*s(3),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(3),(true->[])),arc(s(14)*s(2),0,s(25)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(1)*s(3),(true->[])),arc(s(18)*s(2),0,s(25)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(3),0,s(18)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(4)*s(3),(true->[])),arc(s(15)*s(2),0,s(25)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(4)*s(3),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(16)*s(2),0,s(25)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(8)*s(3),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(17)*s(2),0,s(25)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(13)*s(3),(true->[])),arc(s(19)*s(2),0,s(25)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(33)*s(1),0,s(34)*s(1),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(26)*s(2),(true->[])),arc(s(14)*s(3),0,s(25)*s(3),(true->[])),arc(s(14)*s(3),1,s(20)*s(3),(true->[])),arc(s(14)*s(3),2,s(1)*s(3),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(3),(true->[])),arc(s(20)*s(2),0,s(33)*s(2),(true->[])),arc(s(20)*s(2),1,s(27)*s(2),(true->[])),arc(s(20)*s(2),2,s(1)*s(3),(true->[])),arc(s(25)*s(2),0,s(33)*s(2),(true->[])),arc(s(25)*s(2),1,s(33)*s(2),(true->[])),arc(s(25)*s(2),2,s(19)*s(3),(true->[])),arc(s(15)*s(3),0,s(25)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(4)*s(3),(true->[])),arc(s(21)*s(2),0,s(33)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(4)*s(3),(true->[])),arc(s(16)*s(3),0,s(25)*s(3),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(8)*s(3),(true->[])),arc(s(22)*s(2),0,s(33)*s(2),(true->[])),arc(s(22)*s(2),1,s(29)*s(2),(true->[])),arc(s(22)*s(2),2,s(8)*s(3),(true->[])),arc(s(17)*s(3),0,s(25)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(13)*s(3),(true->[])),arc(s(23)*s(2),0,s(33)*s(2),(true->[])),arc(s(23)*s(2),1,s(30)*s(2),(true->[])),arc(s(23)*s(2),2,s(13)*s(3),(true->[])),arc(s(19)*s(3),0,s(25)*s(3),(true->[])),arc(s(19)*s(3),1,s(24)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(3),(true->[])),arc(s(24)*s(2),0,s(33)*s(2),(true->[])),arc(s(24)*s(2),1,s(31)*s(2),(true->[])),arc(s(24)*s(2),2,s(19)*s(3),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(32)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(3),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(20)*s(3),0,s(33)*s(3),(true->[])),arc(s(20)*s(3),1,s(27)*s(3),(true->[])),arc(s(20)*s(3),2,s(1)*s(3),(true->[])),arc(s(25)*s(3),0,s(33)*s(3),(true->[])),arc(s(25)*s(3),1,s(33)*s(3),(true->[])),arc(s(25)*s(3),2,s(19)*s(3),(true->[])),arc(s(27)*s(2),0,s(34)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(1)*s(3),(true->[])),arc(s(33)*s(2),0,s(34)*s(2),(true->[])),arc(s(33)*s(2),1,s(34)*s(2),(true->[])),arc(s(33)*s(2),2,s(26)*s(3),(true->[])),arc(s(21)*s(3),0,s(33)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(4)*s(3),(true->[])),arc(s(28)*s(2),0,s(34)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(4)*s(3),(true->[])),arc(s(22)*s(3),0,s(33)*s(3),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(3),(true->[])),arc(s(29)*s(2),0,s(34)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(8)*s(3),(true->[])),arc(s(23)*s(3),0,s(33)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(13)*s(3),(true->[])),arc(s(30)*s(2),0,s(34)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(13)*s(3),(true->[])),arc(s(24)*s(3),0,s(33)*s(3),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(19)*s(3),(true->[])),arc(s(31)*s(2),0,s(34)*s(2),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(19)*s(3),(true->[])),arc(s(26)*s(3),0,s(33)*s(3),(true->[])),arc(s(26)*s(3),1,s(32)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(3),(true->[])),arc(s(32)*s(2),0,s(34)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(26)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(2),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(27)*s(3),0,s(34)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(1)*s(3),(true->[])),arc(s(33)*s(3),0,s(34)*s(3),(true->[])),arc(s(33)*s(3),1,s(34)*s(3),(true->[])),arc(s(33)*s(3),2,s(26)*s(3),(true->[])),arc(s(28)*s(3),0,s(34)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(4)*s(3),(true->[])),arc(s(29)*s(3),0,s(34)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(8)*s(3),(true->[])),arc(s(30)*s(3),0,s(34)*s(3),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(13)*s(3),(true->[])),arc(s(31)*s(3),0,s(34)*s(3),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(19)*s(3),(true->[])),arc(s(32)*s(3),0,s(34)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(26)*s(3),(true->[])),arc(s(34)*s(3),0,s(34)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_3_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(4)),sink(s(28)*s(4)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(7)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(4),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(5)*s(3),0,s(12)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(1)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(4),(true->[])),arc(s(4)*s(3),0,s(7)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(2)*s(4),0,s(7)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(1)*s(4),(true->[])),arc(s(9)*s(3),0,s(18)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(1)*s(4),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(4),(true->[])),arc(s(4)*s(4),0,s(7)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[])),arc(s(10)*s(3),0,s(18)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(4)*s(4),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(4),(true->[])),arc(s(13)*s(2),0,s(18)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(25)*s(1),0,s(33)*s(1),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(5)*s(4),0,s(12)*s(4),(true->[])),arc(s(5)*s(4),1,s(9)*s(4),(true->[])),arc(s(5)*s(4),2,s(1)*s(4),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(4)*s(4),(true->[])),arc(s(14)*s(3),0,s(25)*s(3),(true->[])),arc(s(14)*s(3),1,s(20)*s(3),(true->[])),arc(s(14)*s(3),2,s(1)*s(4),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(12)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(4)*s(4),(true->[])),arc(s(15)*s(3),0,s(25)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(4)*s(4),(true->[])),arc(s(16)*s(3),0,s(25)*s(3),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(8)*s(4),(true->[])),arc(s(13)*s(3),0,s(18)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(17)*s(3),0,s(25)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(13)*s(4),(true->[])),arc(s(19)*s(2),0,s(25)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(33)*s(1),0,s(34)*s(1),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(26)*s(2),(true->[])),arc(s(9)*s(4),0,s(18)*s(4),(true->[])),arc(s(9)*s(4),1,s(14)*s(4),(true->[])),arc(s(9)*s(4),2,s(1)*s(4),(true->[])),arc(s(12)*s(4),0,s(18)*s(4),(true->[])),arc(s(12)*s(4),1,s(18)*s(4),(true->[])),arc(s(12)*s(4),2,s(8)*s(4),(true->[])),arc(s(20)*s(3),0,s(33)*s(3),(true->[])),arc(s(20)*s(3),1,s(27)*s(3),(true->[])),arc(s(20)*s(3),2,s(1)*s(4),(true->[])),arc(s(25)*s(3),0,s(33)*s(3),(true->[])),arc(s(25)*s(3),1,s(33)*s(3),(true->[])),arc(s(25)*s(3),2,s(19)*s(4),(true->[])),arc(s(13)*s(4),0,s(18)*s(4),(true->[])),arc(s(13)*s(4),1,s(17)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(11)*s(4),0,s(18)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(4),0,s(18)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(4)*s(4),(true->[])),arc(s(21)*s(3),0,s(33)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(4)*s(4),(true->[])),arc(s(22)*s(3),0,s(33)*s(3),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(4),(true->[])),arc(s(23)*s(3),0,s(33)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(13)*s(4),(true->[])),arc(s(19)*s(3),0,s(25)*s(3),(true->[])),arc(s(19)*s(3),1,s(24)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(4),(true->[])),arc(s(24)*s(3),0,s(33)*s(3),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(19)*s(4),(true->[])),arc(s(26)*s(2),0,s(33)*s(3),(true->[])),arc(s(26)*s(2),1,s(32)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(3),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(14)*s(4),0,s(25)*s(4),(true->[])),arc(s(14)*s(4),1,s(20)*s(4),(true->[])),arc(s(14)*s(4),2,s(1)*s(4),(true->[])),arc(s(18)*s(4),0,s(25)*s(4),(true->[])),arc(s(18)*s(4),1,s(25)*s(4),(true->[])),arc(s(18)*s(4),2,s(13)*s(4),(true->[])),arc(s(27)*s(3),0,s(34)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(1)*s(4),(true->[])),arc(s(33)*s(3),0,s(34)*s(3),(true->[])),arc(s(33)*s(3),1,s(34)*s(3),(true->[])),arc(s(33)*s(3),2,s(26)*s(4),(true->[])),arc(s(19)*s(4),0,s(25)*s(4),(true->[])),arc(s(19)*s(4),1,s(24)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(17)*s(4),0,s(25)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(13)*s(4),(true->[])),arc(s(16)*s(4),0,s(25)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(8)*s(4),(true->[])),arc(s(15)*s(4),0,s(25)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(4)*s(4),(true->[])),arc(s(28)*s(3),0,s(34)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(4)*s(4),(true->[])),arc(s(29)*s(3),0,s(34)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(8)*s(4),(true->[])),arc(s(30)*s(3),0,s(34)*s(3),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(13)*s(4),(true->[])),arc(s(31)*s(3),0,s(34)*s(3),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(19)*s(4),(true->[])),arc(s(26)*s(3),0,s(33)*s(3),(true->[])),arc(s(26)*s(3),1,s(32)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(4),(true->[])),arc(s(32)*s(3),0,s(34)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(26)*s(4),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(3),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(20)*s(4),0,s(33)*s(4),(true->[])),arc(s(20)*s(4),1,s(27)*s(4),(true->[])),arc(s(20)*s(4),2,s(1)*s(4),(true->[])),arc(s(25)*s(4),0,s(33)*s(4),(true->[])),arc(s(25)*s(4),1,s(33)*s(4),(true->[])),arc(s(25)*s(4),2,s(19)*s(4),(true->[])),arc(s(34)*s(3),0,s(34)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(4),(true->[])),arc(s(26)*s(4),0,s(33)*s(4),(true->[])),arc(s(26)*s(4),1,s(32)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(33)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(19)*s(4),(true->[])),arc(s(23)*s(4),0,s(33)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(13)*s(4),(true->[])),arc(s(22)*s(4),0,s(33)*s(4),(true->[])),arc(s(22)*s(4),1,s(29)*s(4),(true->[])),arc(s(22)*s(4),2,s(8)*s(4),(true->[])),arc(s(21)*s(4),0,s(33)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(4)*s(4),(true->[])),arc(s(27)*s(4),0,s(34)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(1)*s(4),(true->[])),arc(s(33)*s(4),0,s(34)*s(4),(true->[])),arc(s(33)*s(4),1,s(34)*s(4),(true->[])),arc(s(33)*s(4),2,s(26)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(34)*s(4),(true->[])),arc(s(32)*s(4),0,s(34)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(26)*s(4),(true->[])),arc(s(31)*s(4),0,s(34)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(19)*s(4),(true->[])),arc(s(30)*s(4),0,s(34)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(13)*s(4),(true->[])),arc(s(29)*s(4),0,s(34)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(8)*s(4),(true->[])),arc(s(28)*s(4),0,s(34)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_decreasing_sequence, sum_width_decreasing_sequence_between_5_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(13)),sink(s(28)*s(13)),sink(s(29)*s(13)),sink(s(30)*s(13)),sink(s(31)*s(13)),sink(s(32)*s(13)),sink(s(33)*s(13)),sink(s(34)*s(13))],[arc(s(3)*s(1),0,s(7)*s(1),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(1)*s(5),(true->[])),arc(s(7)*s(1),0,s(12)*s(1),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(5),0,s(3)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(1)*s(9),(true->[])),arc(s(2)*s(4),0,s(7)*s(3),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(1)*s(9),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(9),(true->[])),arc(s(4)*s(2),0,s(7)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(5),(true->[])),arc(s(12)*s(1),0,s(18)*s(1),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(8)*s(2),(true->[])),arc(s(1)*s(9),0,s(3)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(1)*s(12),(true->[])),arc(s(2)*s(8),0,s(7)*s(6),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(1)*s(12),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(1)*s(12),(true->[])),arc(s(5)*s(7),0,s(12)*s(3),(true->[])),arc(s(5)*s(7),1,s(9)*s(10),(true->[])),arc(s(5)*s(7),2,s(1)*s(12),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(4)*s(9),(true->[])),arc(s(4)*s(5),0,s(7)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(4)*s(9),(true->[])),arc(s(6)*s(4),0,s(12)*s(3),(true->[])),arc(s(6)*s(4),1,s(10)*s(7),(true->[])),arc(s(6)*s(4),2,s(4)*s(9),(true->[])),arc(s(8)*s(2),0,s(12)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(18)*s(1),0,s(25)*s(1),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(13)*s(2),(true->[])),arc(s(1)*s(12),0,s(3)*s(12),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(1)*s(13),(true->[])),arc(s(2)*s(12),0,s(7)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(1)*s(13),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(1)*s(13),(true->[])),arc(s(5)*s(11),0,s(12)*s(6),(true->[])),arc(s(5)*s(11),1,s(9)*s(11),(true->[])),arc(s(5)*s(11),2,s(1)*s(13),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(4)*s(12),(true->[])),arc(s(9)*s(10),0,s(18)*s(3),(true->[])),arc(s(9)*s(10),1,s(14)*s(10),(true->[])),arc(s(9)*s(10),2,s(1)*s(13),(true->[])),arc(s(12)*s(3),0,s(18)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(9),(true->[])),arc(s(4)*s(9),0,s(7)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(4)*s(12),(true->[])),arc(s(6)*s(8),0,s(12)*s(6),(true->[])),arc(s(6)*s(8),1,s(10)*s(11),(true->[])),arc(s(6)*s(8),2,s(4)*s(12),(true->[])),arc(s(10)*s(7),0,s(18)*s(3),(true->[])),arc(s(10)*s(7),1,s(15)*s(10),(true->[])),arc(s(10)*s(7),2,s(4)*s(12),(true->[])),arc(s(8)*s(5),0,s(12)*s(6),(true->[])),arc(s(8)*s(5),1,s(11)*s(8),(true->[])),arc(s(8)*s(5),2,s(8)*s(9),(true->[])),arc(s(11)*s(4),0,s(18)*s(3),(true->[])),arc(s(11)*s(4),1,s(16)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(9),(true->[])),arc(s(13)*s(2),0,s(18)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(5),(true->[])),arc(s(25)*s(1),0,s(33)*s(1),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(19)*s(2),(true->[])),arc(s(1)*s(13),0,s(3)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(1)*s(13),(true->[])),arc(s(5)*s(12),0,s(12)*s(12),(true->[])),arc(s(5)*s(12),1,s(9)*s(12),(true->[])),arc(s(5)*s(12),2,s(1)*s(13),(true->[])),arc(s(7)*s(12),0,s(12)*s(12),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(4)*s(13),(true->[])),arc(s(9)*s(11),0,s(18)*s(6),(true->[])),arc(s(9)*s(11),1,s(14)*s(11),(true->[])),arc(s(9)*s(11),2,s(1)*s(13),(true->[])),arc(s(12)*s(6),0,s(18)*s(6),(true->[])),arc(s(12)*s(6),1,s(18)*s(6),(true->[])),arc(s(12)*s(6),2,s(8)*s(12),(true->[])),arc(s(4)*s(12),0,s(7)*s(12),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(4)*s(13),(true->[])),arc(s(14)*s(10),0,s(25)*s(3),(true->[])),arc(s(14)*s(10),1,s(20)*s(10),(true->[])),arc(s(14)*s(10),2,s(1)*s(13),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(13)*s(9),(true->[])),arc(s(8)*s(9),0,s(12)*s(12),(true->[])),arc(s(8)*s(9),1,s(11)*s(12),(true->[])),arc(s(8)*s(9),2,s(8)*s(12),(true->[])),arc(s(6)*s(12),0,s(12)*s(12),(true->[])),arc(s(6)*s(12),1,s(10)*s(12),(true->[])),arc(s(6)*s(12),2,s(4)*s(13),(true->[])),arc(s(10)*s(11),0,s(18)*s(6),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(4)*s(13),(true->[])),arc(s(15)*s(10),0,s(25)*s(3),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(4)*s(13),(true->[])),arc(s(11)*s(8),0,s(18)*s(6),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(8)*s(12),(true->[])),arc(s(16)*s(7),0,s(25)*s(3),(true->[])),arc(s(16)*s(7),1,s(22)*s(10),(true->[])),arc(s(16)*s(7),2,s(8)*s(12),(true->[])),arc(s(13)*s(5),0,s(18)*s(6),(true->[])),arc(s(13)*s(5),1,s(17)*s(8),(true->[])),arc(s(13)*s(5),2,s(13)*s(9),(true->[])),arc(s(17)*s(4),0,s(25)*s(3),(true->[])),arc(s(17)*s(4),1,s(23)*s(7),(true->[])),arc(s(17)*s(4),2,s(13)*s(9),(true->[])),arc(s(19)*s(2),0,s(25)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(4),(true->[])),arc(s(19)*s(2),2,s(19)*s(5),(true->[])),arc(s(33)*s(1),0,s(34)*s(1),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(26)*s(2),(true->[])),arc(s(2)*s(13),0,s(7)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(1)*s(13),(true->[])),arc(s(3)*s(13),0,s(7)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(1)*s(13),(true->[])),arc(s(9)*s(12),0,s(18)*s(12),(true->[])),arc(s(9)*s(12),1,s(14)*s(12),(true->[])),arc(s(9)*s(12),2,s(1)*s(13),(true->[])),arc(s(12)*s(12),0,s(18)*s(12),(true->[])),arc(s(12)*s(12),1,s(18)*s(12),(true->[])),arc(s(12)*s(12),2,s(8)*s(13),(true->[])),arc(s(4)*s(13),0,s(7)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(4)*s(13),(true->[])),arc(s(14)*s(11),0,s(25)*s(6),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(1)*s(13),(true->[])),arc(s(18)*s(6),0,s(25)*s(6),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(13)*s(12),(true->[])),arc(s(8)*s(12),0,s(12)*s(12),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(13),(true->[])),arc(s(20)*s(10),0,s(33)*s(3),(true->[])),arc(s(20)*s(10),1,s(27)*s(10),(true->[])),arc(s(20)*s(10),2,s(1)*s(13),(true->[])),arc(s(25)*s(3),0,s(33)*s(3),(true->[])),arc(s(25)*s(3),1,s(33)*s(3),(true->[])),arc(s(25)*s(3),2,s(19)*s(9),(true->[])),arc(s(13)*s(9),0,s(18)*s(12),(true->[])),arc(s(13)*s(9),1,s(17)*s(12),(true->[])),arc(s(13)*s(9),2,s(13)*s(12),(true->[])),arc(s(11)*s(12),0,s(18)*s(12),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(8)*s(13),(true->[])),arc(s(10)*s(12),0,s(18)*s(12),(true->[])),arc(s(10)*s(12),1,s(15)*s(12),(true->[])),arc(s(10)*s(12),2,s(4)*s(13),(true->[])),arc(s(15)*s(11),0,s(25)*s(6),(true->[])),arc(s(15)*s(11),1,s(21)*s(11),(true->[])),arc(s(15)*s(11),2,s(4)*s(13),(true->[])),arc(s(21)*s(10),0,s(33)*s(3),(true->[])),arc(s(21)*s(10),1,s(28)*s(10),(true->[])),arc(s(21)*s(10),2,s(4)*s(13),(true->[])),arc(s(16)*s(11),0,s(25)*s(6),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(8)*s(13),(true->[])),arc(s(22)*s(10),0,s(33)*s(3),(true->[])),arc(s(22)*s(10),1,s(29)*s(10),(true->[])),arc(s(22)*s(10),2,s(8)*s(13),(true->[])),arc(s(17)*s(8),0,s(25)*s(6),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(13)*s(12),(true->[])),arc(s(23)*s(7),0,s(33)*s(3),(true->[])),arc(s(23)*s(7),1,s(30)*s(10),(true->[])),arc(s(23)*s(7),2,s(13)*s(12),(true->[])),arc(s(19)*s(5),0,s(25)*s(6),(true->[])),arc(s(19)*s(5),1,s(24)*s(8),(true->[])),arc(s(19)*s(5),2,s(19)*s(9),(true->[])),arc(s(24)*s(4),0,s(33)*s(3),(true->[])),arc(s(24)*s(4),1,s(31)*s(7),(true->[])),arc(s(24)*s(4),2,s(19)*s(9),(true->[])),arc(s(26)*s(2),0,s(33)*s(3),(true->[])),arc(s(26)*s(2),1,s(32)*s(4),(true->[])),arc(s(26)*s(2),2,s(26)*s(5),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(5)*s(13),0,s(12)*s(13),(true->[])),arc(s(5)*s(13),1,s(9)*s(13),(true->[])),arc(s(5)*s(13),2,s(1)*s(13),(true->[])),arc(s(7)*s(13),0,s(12)*s(13),(true->[])),arc(s(7)*s(13),1,s(12)*s(13),(true->[])),arc(s(7)*s(13),2,s(4)*s(13),(true->[])),arc(s(14)*s(12),0,s(25)*s(12),(true->[])),arc(s(14)*s(12),1,s(20)*s(12),(true->[])),arc(s(14)*s(12),2,s(1)*s(13),(true->[])),arc(s(18)*s(12),0,s(25)*s(12),(true->[])),arc(s(18)*s(12),1,s(25)*s(12),(true->[])),arc(s(18)*s(12),2,s(13)*s(13),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(4)*s(13),(true->[])),arc(s(20)*s(11),0,s(33)*s(6),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(1)*s(13),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(33)*s(6),(true->[])),arc(s(25)*s(6),2,s(19)*s(12),(true->[])),arc(s(13)*s(12),0,s(18)*s(12),(true->[])),arc(s(13)*s(12),1,s(17)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(13),(true->[])),arc(s(27)*s(10),0,s(34)*s(3),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(1)*s(13),(true->[])),arc(s(33)*s(3),0,s(34)*s(3),(true->[])),arc(s(33)*s(3),1,s(34)*s(3),(true->[])),arc(s(33)*s(3),2,s(26)*s(9),(true->[])),arc(s(19)*s(9),0,s(25)*s(12),(true->[])),arc(s(19)*s(9),1,s(24)*s(12),(true->[])),arc(s(19)*s(9),2,s(19)*s(12),(true->[])),arc(s(17)*s(12),0,s(25)*s(12),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(13)*s(13),(true->[])),arc(s(16)*s(12),0,s(25)*s(12),(true->[])),arc(s(16)*s(12),1,s(22)*s(12),(true->[])),arc(s(16)*s(12),2,s(8)*s(13),(true->[])),arc(s(15)*s(12),0,s(25)*s(12),(true->[])),arc(s(15)*s(12),1,s(21)*s(12),(true->[])),arc(s(15)*s(12),2,s(4)*s(13),(true->[])),arc(s(21)*s(11),0,s(33)*s(6),(true->[])),arc(s(21)*s(11),1,s(28)*s(11),(true->[])),arc(s(21)*s(11),2,s(4)*s(13),(true->[])),arc(s(28)*s(10),0,s(34)*s(3),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(4)*s(13),(true->[])),arc(s(22)*s(11),0,s(33)*s(6),(true->[])),arc(s(22)*s(11),1,s(29)*s(11),(true->[])),arc(s(22)*s(11),2,s(8)*s(13),(true->[])),arc(s(29)*s(10),0,s(34)*s(3),(true->[])),arc(s(29)*s(10),1,s(29)*s(10),(true->[])),arc(s(29)*s(10),2,s(8)*s(13),(true->[])),arc(s(23)*s(11),0,s(33)*s(6),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(13)*s(13),(true->[])),arc(s(30)*s(10),0,s(34)*s(3),(true->[])),arc(s(30)*s(10),1,s(30)*s(10),(true->[])),arc(s(30)*s(10),2,s(13)*s(13),(true->[])),arc(s(24)*s(8),0,s(33)*s(6),(true->[])),arc(s(24)*s(8),1,s(31)*s(11),(true->[])),arc(s(24)*s(8),2,s(19)*s(12),(true->[])),arc(s(31)*s(7),0,s(34)*s(3),(true->[])),arc(s(31)*s(7),1,s(31)*s(10),(true->[])),arc(s(31)*s(7),2,s(19)*s(12),(true->[])),arc(s(26)*s(5),0,s(33)*s(6),(true->[])),arc(s(26)*s(5),1,s(32)*s(8),(true->[])),arc(s(26)*s(5),2,s(26)*s(9),(true->[])),arc(s(32)*s(4),0,s(34)*s(3),(true->[])),arc(s(32)*s(4),1,s(32)*s(7),(true->[])),arc(s(32)*s(4),2,s(26)*s(9),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(5),(true->[])),arc(s(9)*s(13),0,s(18)*s(13),(true->[])),arc(s(9)*s(13),1,s(14)*s(13),(true->[])),arc(s(9)*s(13),2,s(1)*s(13),(true->[])),arc(s(12)*s(13),0,s(18)*s(13),(true->[])),arc(s(12)*s(13),1,s(18)*s(13),(true->[])),arc(s(12)*s(13),2,s(8)*s(13),(true->[])),arc(s(20)*s(12),0,s(33)*s(12),(true->[])),arc(s(20)*s(12),1,s(27)*s(12),(true->[])),arc(s(20)*s(12),2,s(1)*s(13),(true->[])),arc(s(25)*s(12),0,s(33)*s(12),(true->[])),arc(s(25)*s(12),1,s(33)*s(12),(true->[])),arc(s(25)*s(12),2,s(19)*s(13),(true->[])),arc(s(13)*s(13),0,s(18)*s(13),(true->[])),arc(s(13)*s(13),1,s(17)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[])),arc(s(11)*s(13),0,s(18)*s(13),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(8)*s(13),(true->[])),arc(s(10)*s(13),0,s(18)*s(13),(true->[])),arc(s(10)*s(13),1,s(15)*s(13),(true->[])),arc(s(10)*s(13),2,s(4)*s(13),(true->[])),arc(s(27)*s(11),0,s(34)*s(6),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(1)*s(13),(true->[])),arc(s(33)*s(6),0,s(34)*s(6),(true->[])),arc(s(33)*s(6),1,s(34)*s(6),(true->[])),arc(s(33)*s(6),2,s(26)*s(12),(true->[])),arc(s(19)*s(12),0,s(25)*s(12),(true->[])),arc(s(19)*s(12),1,s(24)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(13),(true->[])),arc(s(34)*s(3),0,s(34)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(9),(true->[])),arc(s(26)*s(9),0,s(33)*s(12),(true->[])),arc(s(26)*s(9),1,s(32)*s(12),(true->[])),arc(s(26)*s(9),2,s(26)*s(12),(true->[])),arc(s(24)*s(12),0,s(33)*s(12),(true->[])),arc(s(24)*s(12),1,s(31)*s(12),(true->[])),arc(s(24)*s(12),2,s(19)*s(13),(true->[])),arc(s(23)*s(12),0,s(33)*s(12),(true->[])),arc(s(23)*s(12),1,s(30)*s(12),(true->[])),arc(s(23)*s(12),2,s(13)*s(13),(true->[])),arc(s(22)*s(12),0,s(33)*s(12),(true->[])),arc(s(22)*s(12),1,s(29)*s(12),(true->[])),arc(s(22)*s(12),2,s(8)*s(13),(true->[])),arc(s(21)*s(12),0,s(33)*s(12),(true->[])),arc(s(21)*s(12),1,s(28)*s(12),(true->[])),arc(s(21)*s(12),2,s(4)*s(13),(true->[])),arc(s(28)*s(11),0,s(34)*s(6),(true->[])),arc(s(28)*s(11),1,s(28)*s(11),(true->[])),arc(s(28)*s(11),2,s(4)*s(13),(true->[])),arc(s(29)*s(11),0,s(34)*s(6),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(8)*s(13),(true->[])),arc(s(30)*s(11),0,s(34)*s(6),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(13)*s(13),(true->[])),arc(s(31)*s(11),0,s(34)*s(6),(true->[])),arc(s(31)*s(11),1,s(31)*s(11),(true->[])),arc(s(31)*s(11),2,s(19)*s(13),(true->[])),arc(s(31)*s(10),0,s(34)*s(3),(true->[])),arc(s(31)*s(10),1,s(31)*s(10),(true->[])),arc(s(31)*s(10),2,s(19)*s(13),(true->[])),arc(s(32)*s(8),0,s(34)*s(6),(true->[])),arc(s(32)*s(8),1,s(32)*s(11),(true->[])),arc(s(32)*s(8),2,s(26)*s(12),(true->[])),arc(s(32)*s(7),0,s(34)*s(3),(true->[])),arc(s(32)*s(7),1,s(32)*s(10),(true->[])),arc(s(32)*s(7),2,s(26)*s(12),(true->[])),arc(s(34)*s(4),0,s(34)*s(3),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(34)*s(9),(true->[])),arc(s(34)*s(5),0,s(34)*s(6),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(34)*s(9),(true->[])),arc(s(14)*s(13),0,s(25)*s(13),(true->[])),arc(s(14)*s(13),1,s(20)*s(13),(true->[])),arc(s(14)*s(13),2,s(1)*s(13),(true->[])),arc(s(18)*s(13),0,s(25)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(13),(true->[])),arc(s(18)*s(13),2,s(13)*s(13),(true->[])),arc(s(27)*s(12),0,s(34)*s(12),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(1)*s(13),(true->[])),arc(s(33)*s(12),0,s(34)*s(12),(true->[])),arc(s(33)*s(12),1,s(34)*s(12),(true->[])),arc(s(33)*s(12),2,s(26)*s(13),(true->[])),arc(s(19)*s(13),0,s(25)*s(13),(true->[])),arc(s(19)*s(13),1,s(24)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(17)*s(13),0,s(25)*s(13),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(13)*s(13),(true->[])),arc(s(16)*s(13),0,s(25)*s(13),(true->[])),arc(s(16)*s(13),1,s(22)*s(13),(true->[])),arc(s(16)*s(13),2,s(8)*s(13),(true->[])),arc(s(15)*s(13),0,s(25)*s(13),(true->[])),arc(s(15)*s(13),1,s(21)*s(13),(true->[])),arc(s(15)*s(13),2,s(4)*s(13),(true->[])),arc(s(34)*s(6),0,s(34)*s(6),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(34)*s(12),(true->[])),arc(s(26)*s(12),0,s(33)*s(12),(true->[])),arc(s(26)*s(12),1,s(32)*s(12),(true->[])),arc(s(26)*s(12),2,s(26)*s(13),(true->[])),arc(s(34)*s(9),0,s(34)*s(12),(true->[])),arc(s(34)*s(9),1,s(34)*s(12),(true->[])),arc(s(34)*s(9),2,s(34)*s(12),(true->[])),arc(s(32)*s(12),0,s(34)*s(12),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(26)*s(13),(true->[])),arc(s(31)*s(12),0,s(34)*s(12),(true->[])),arc(s(31)*s(12),1,s(31)*s(12),(true->[])),arc(s(31)*s(12),2,s(19)*s(13),(true->[])),arc(s(30)*s(12),0,s(34)*s(12),(true->[])),arc(s(30)*s(12),1,s(30)*s(12),(true->[])),arc(s(30)*s(12),2,s(13)*s(13),(true->[])),arc(s(29)*s(12),0,s(34)*s(12),(true->[])),arc(s(29)*s(12),1,s(29)*s(12),(true->[])),arc(s(29)*s(12),2,s(8)*s(13),(true->[])),arc(s(28)*s(12),0,s(34)*s(12),(true->[])),arc(s(28)*s(12),1,s(28)*s(12),(true->[])),arc(s(28)*s(12),2,s(4)*s(13),(true->[])),arc(s(32)*s(11),0,s(34)*s(6),(true->[])),arc(s(32)*s(11),1,s(32)*s(11),(true->[])),arc(s(32)*s(11),2,s(26)*s(13),(true->[])),arc(s(32)*s(10),0,s(34)*s(3),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(26)*s(13),(true->[])),arc(s(34)*s(7),0,s(34)*s(3),(true->[])),arc(s(34)*s(7),1,s(34)*s(10),(true->[])),arc(s(34)*s(7),2,s(34)*s(12),(true->[])),arc(s(34)*s(8),0,s(34)*s(6),(true->[])),arc(s(34)*s(8),1,s(34)*s(11),(true->[])),arc(s(34)*s(8),2,s(34)*s(12),(true->[])),arc(s(20)*s(13),0,s(33)*s(13),(true->[])),arc(s(20)*s(13),1,s(27)*s(13),(true->[])),arc(s(20)*s(13),2,s(1)*s(13),(true->[])),arc(s(25)*s(13),0,s(33)*s(13),(true->[])),arc(s(25)*s(13),1,s(33)*s(13),(true->[])),arc(s(25)*s(13),2,s(19)*s(13),(true->[])),arc(s(34)*s(12),0,s(34)*s(12),(true->[])),arc(s(34)*s(12),1,s(34)*s(12),(true->[])),arc(s(34)*s(12),2,s(34)*s(13),(true->[])),arc(s(26)*s(13),0,s(33)*s(13),(true->[])),arc(s(26)*s(13),1,s(32)*s(13),(true->[])),arc(s(26)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(13),0,s(33)*s(13),(true->[])),arc(s(24)*s(13),1,s(31)*s(13),(true->[])),arc(s(24)*s(13),2,s(19)*s(13),(true->[])),arc(s(23)*s(13),0,s(33)*s(13),(true->[])),arc(s(23)*s(13),1,s(30)*s(13),(true->[])),arc(s(23)*s(13),2,s(13)*s(13),(true->[])),arc(s(22)*s(13),0,s(33)*s(13),(true->[])),arc(s(22)*s(13),1,s(29)*s(13),(true->[])),arc(s(22)*s(13),2,s(8)*s(13),(true->[])),arc(s(21)*s(13),0,s(33)*s(13),(true->[])),arc(s(21)*s(13),1,s(28)*s(13),(true->[])),arc(s(21)*s(13),2,s(4)*s(13),(true->[])),arc(s(34)*s(10),0,s(34)*s(3),(true->[])),arc(s(34)*s(10),1,s(34)*s(10),(true->[])),arc(s(34)*s(10),2,s(34)*s(13),(true->[])),arc(s(34)*s(11),0,s(34)*s(6),(true->[])),arc(s(34)*s(11),1,s(34)*s(11),(true->[])),arc(s(34)*s(11),2,s(34)*s(13),(true->[])),arc(s(27)*s(13),0,s(34)*s(13),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(1)*s(13),(true->[])),arc(s(33)*s(13),0,s(34)*s(13),(true->[])),arc(s(33)*s(13),1,s(34)*s(13),(true->[])),arc(s(33)*s(13),2,s(26)*s(13),(true->[])),arc(s(34)*s(13),0,s(34)*s(13),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(34)*s(13),(true->[])),arc(s(32)*s(13),0,s(34)*s(13),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(26)*s(13),(true->[])),arc(s(31)*s(13),0,s(34)*s(13),(true->[])),arc(s(31)*s(13),1,s(31)*s(13),(true->[])),arc(s(31)*s(13),2,s(19)*s(13),(true->[])),arc(s(30)*s(13),0,s(34)*s(13),(true->[])),arc(s(30)*s(13),1,s(30)*s(13),(true->[])),arc(s(30)*s(13),2,s(13)*s(13),(true->[])),arc(s(29)*s(13),0,s(34)*s(13),(true->[])),arc(s(29)*s(13),1,s(29)*s(13),(true->[])),arc(s(29)*s(13),2,s(8)*s(13),(true->[])),arc(s(28)*s(13),0,s(34)*s(13),(true->[])),arc(s(28)*s(13),1,s(28)*s(13),(true->[])),arc(s(28)*s(13),2,s(4)*s(13),(true->[]))],[],[],[])).


sum_width_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1410: Illustrating the SUM_WIDTH_DECREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.1411 and 4.1412 respectively depict the automaton associated with the constraint
SUM_WIDTH_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





≥ t

R
+

C >{
C ← D + 2
D ← 0

}

≤

>{
C ← C + D + 1
D ← 0

}=
{D ← D + 1}

<



C ← default
D ← 0
R← R + C





Figure 4.1411: Automaton for the SUM_WIDTH_DECREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_SEQUENCE pattern where default is 0

s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.355: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.5, for the SUM_WIDTH_DECREASING_SEQUENCE constraint defined as the
composition of the DECREASING_SEQUENCE pattern , the feature WIDTH , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s

{
D ← 0
R← default

}

≥ t

R
>{

D ← 0
R← R + 2

}

≤

>{
D ← 0
R← R + D + 1

}=
{D ← D + 1}

<
{D ← 0}

Figure 4.1412: Simplified automaton for the SUM_WIDTH_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.30 to the seed transducer of the
DECREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri +
Ri−1 +Di−1 + 1 ≥ 0 are linear invariants.

s t

s 0 0

t 0
−→
D +

←−
D − 1

M

Table 4.356: Concrete glue matrix, derived from the parametrised glue matrix 3.5,
for the simplified automaton of the SUM_WIDTH_DECREASING_SEQUENCE con-
straint defined as the composition of the DECREASING_SEQUENCE pattern , the

feature WIDTH , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Specialisation

s < s′
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Figure 4.1413: (top) Automata without registers for the SUM_WIDTH_DECREA-
SING_SEQUENCE_EQ_UP_WHEN_RANGE_EQ_2 and the SUM_WIDTH_DECREA-
SING_SEQUENCE_EQ_UP constraints; they describe all sequences maximising the sum
of the widths of all the occurrences of the DECREASING_SEQUENCE pattern of a se-
quence of sv variables when the difference between the maximum and the minimum of
the variables plus one of the sequence of variables is (A) equal to 2, i.e. 2 ·

⌊
sv
2

⌋
of the

Restrictions slot (see ¬); (B) strictly greater than 2, i.e. sv (see ). Within (A) states
s , s′ and t′ are accepting when sv mod 2 = 1, while state t is accepting when
sv mod 2 = 0. (bottom) All corresponding solutions for sv− 1 ∈ {1, 2, 3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1414: Automata without registers for the (A) SUM_WIDTH_DE-
CREASING_SEQUENCE_IS_EVEN and the (B) SUM_WIDTH_DECREASING_SEQUEN-
CE_IS_ODD constraints; they respectively achieve an even/odd sum of width of the DE-
CREASING_SEQUENCE pattern on a sequence of n variables; the second symbol rep-
resents whether the register D is even or odd, while the third symbol denotes whether
the register R is even or odd.
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SUM_WIDTH_DECREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint SUM_WIDTH_DECREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=+>

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1418)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the DECREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (4, 〈6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3〉)

Figure 4.1415 provides an example where the SUM_WIDTH_DECREASING_TERRACE

(4, [6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_decreasing_terrace,['20141203']).

ctr_origin(sum_width_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(sum_width_decreasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_decreasing_terrace,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_decreasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_decreasing_terrace, []).

ctr_functional_dependency(sum_width_decreasing_terrace, 1, [2]).

ctr_typical(sum_width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(sum_width_decreasing_terrace,sum_width_decreasing_terrace(4,[[var-6],[var-4],[var-4],[var-4],[var-5],[var-2],[var-2],[var-1],[var-3],[var-3],[var-5],[var-4],[var-4],[var-3],[var-3],[var-3]])).


ctr_key_words(sum_width_decreasing_terrace,[]).

ctr_eval(sum_width_decreasing_terrace, [checker(sum_width_decreasing_terrace_c1),
    checker(sum_width_decreasing_terrace_c),
    automaton(sum_width_decreasing_terrace_a1),
    automaton(sum_width_decreasing_terrace_a),
    automaton_with_signature(sum_width_decreasing_terrace_a1_s),
    automaton_with_signature(sum_width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_decreasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_decreasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_decreasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
sum_width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

sum_width_decreasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_decreasing_terrace_c1(VARS, Default, s, 0, Default, Value).

sum_width_decreasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_width_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_width_decreasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_width_decreasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_decreasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_decreasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
sum_width_decreasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_width_decreasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_width_decreasing_terrace, sum_width_decreasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_decreasing_terrace, sum_width_decreasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_decreasing_terrace, sum_width_decreasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_decreasing_terrace, sum_width_decreasing_terrace_ao1, pair_signature(2,signature)).

sum_width_decreasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_decreasing_terrace_a(Flag,Value,VARIABLES,Default).

sum_width_decreasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_decreasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, R + D + 1])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_decreasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_decreasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, R + D + 1])),
        arc(t,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_decreasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_decreasing_terrace_a1(Flag,Value,VARIABLES,Default).

sum_width_decreasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_decreasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, R + D + 1])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_decreasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_decreasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, R + D + 1])),
        arc(t,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_decreasing_terrace_r(VALUE,Xs,SV):-
        sum_width_decreasing_terrace_r(VALUE,Xs,SV,SV).

sum_width_decreasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_decreasing_terrace, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,df+(db+1)),cell(t,s,cf+cb),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(sum_width_decreasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_0, kernel([source(s(3)),sink(s(1)),sink(s(2)),sink(s(3))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_2, kernel([source(s(2)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_3, kernel([source(s(4)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(2),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_4, kernel([source(s(6)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(4),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(6),(true->[])),arc(s(9),1,s(1),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(2),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_5, kernel([source(s(11)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(9),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(11),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(12),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(14),(true->[])),arc(s(5),0,s(11),(true->[])),arc(s(5),1,s(15),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(6),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(9),(true->[])),arc(s(14),1,s(1),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(11),(true->[])),arc(s(15),1,s(2),(true->[])),arc(s(15),2,s(18),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(3),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(19),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(18),0,s(19),(true->[])),arc(s(18),1,s(17),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_gt_0, kernel([source(a),sink(d)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,a,(true->[])),arc(b,1,c,(true->[])),arc(b,2,b,(true->[])),arc(c,0,a,(true->[])),arc(c,1,c,(true->[])),arc(c,2,d,(true->[])),arc(d,0,d,(true->[])),arc(d,1,d,(true->[])),arc(d,2,d,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(r1),sink(u),sink(v)],[arc(s,0,u,(true->[])),arc(s,1,u,(true->[])),arc(s,2,r,(true->[])),arc(r,0,v,(true->[])),arc(r,1,t,(true->[])),arc(r,2,v,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,r1,(true->[])),arc(t1,1,t1,(true->[])),arc(t1,2,r1,(true->[])),arc(r1,1,t1,(true->[])),arc(u,0,v,(true->[])),arc(u,1,v,(true->[])),arc(u,2,v,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_up_minus_1, kernel([source(a),sink(i),sink(j),sink(h)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,2,d,(true->[])),arc(c,1,e,(true->[])),arc(c,2,d,(true->[])),arc(d,1,f,(true->[])),arc(e,1,e,(true->[])),arc(e,2,g,(true->[])),arc(f,1,f,(true->[])),arc(f,2,h,(true->[])),arc(g,0,j,(true->[])),arc(g,1,i,(true->[])),arc(g,2,h,(true->[])),arc(h,1,f,(true->[])),arc(i,1,e,(true->[])),arc(i,2,g,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_up_minus_2, kernel([source(a),sink(i),sink(j),sink(g),sink(h)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,0,d,(true->[])),arc(b,1,d,(true->[])),arc(b,2,e,(true->[])),arc(c,0,d,(true->[])),arc(c,1,f,(true->[])),arc(c,2,e,(true->[])),arc(d,0,g,(true->[])),arc(d,1,g,(true->[])),arc(d,2,h,(true->[])),arc(e,0,g,(true->[])),arc(e,1,i,(true->[])),arc(e,2,h,(true->[])),arc(f,0,g,(true->[])),arc(f,1,j,(true->[])),arc(f,2,c,(true->[])),arc(h,1,k,(true->[])),arc(i,1,l,(true->[])),arc(i,2,e,(true->[])),arc(j,1,m,(true->[])),arc(j,2,c,(true->[])),arc(k,1,k,(true->[])),arc(k,2,h,(true->[])),arc(l,1,l,(true->[])),arc(l,2,e,(true->[])),arc(m,1,m,(true->[])),arc(m,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(tEE),sink(tOE)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(tOE,0,sEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,rEE,(true->[])),arc(tEE,0,sEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,rEO,(true->[])),arc(rEE,0,sEE,(true->[])),arc(rEE,1,tOE,(true->[])),arc(rEE,2,rEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,rEO,(true->[])),arc(tOO,0,sEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,rEO,(true->[])),arc(tEO,0,sEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,rEE,(true->[])),arc(rEO,0,sEO,(true->[])),arc(rEO,1,tOO,(true->[])),arc(rEO,2,rEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_is_odd, kernel([source(sEE),sink(sEO),sink(rEO),sink(tEO),sink(tOO)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(tOE,0,sEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,rEE,(true->[])),arc(tEE,0,sEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,rEO,(true->[])),arc(rEE,0,sEE,(true->[])),arc(rEE,1,tOE,(true->[])),arc(rEE,2,rEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,rEO,(true->[])),arc(tOO,0,sEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,rEO,(true->[])),arc(tEO,0,sEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,rEE,(true->[])),arc(rEO,0,sEO,(true->[])),arc(rEO,1,tOO,(true->[])),arc(rEO,2,rEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_lt_up, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_lt_up_minus_1, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_gt_2, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_lt_up_minus_2, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(5),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_up_minus_3, kernel([source(s(1)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(5),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(16),1,s(14),(true->[])),arc(s(17),1,s(11),(true->[])),arc(s(17),2,s(2),(true->[])),arc(s(18),1,s(12),(true->[])),arc(s(18),2,s(5),(true->[])),arc(s(19),1,s(13),(true->[])),arc(s(19),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(1),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(3),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(5),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(2),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(9),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(14),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_up_minus_4, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(21),(true->[])),arc(s(11),1,s(23),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(24),(true->[])),arc(s(12),2,s(5),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(25),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(22),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(26),(true->[])),arc(s(15),2,s(22),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(2),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(9),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(23),1,s(16),(true->[])),arc(s(23),2,s(2),(true->[])),arc(s(24),1,s(17),(true->[])),arc(s(24),2,s(5),(true->[])),arc(s(25),1,s(18),(true->[])),arc(s(25),2,s(9),(true->[])),arc(s(26),1,s(19),(true->[])),arc(s(26),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_gt_4, kernel([source(s(1)),sink(s(14))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(1),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(1),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(3),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(5),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(1),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(3),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(5),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_lt_up_minus_4, kernel([source(s(1)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(21),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(5),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(2),(true->[])),arc(s(17),0,s(27),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(9),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(14),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(2),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(5),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(9),(true->[])),arc(s(25),0,s(27),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(14),(true->[])),arc(s(26),0,s(27),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(20),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_eq_up_minus_5, kernel([source(s(1)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(5),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(28),(true->[])),arc(s(16),1,s(30),(true->[])),arc(s(16),2,s(2),(true->[])),arc(s(17),0,s(28),(true->[])),arc(s(17),1,s(31),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),0,s(28),(true->[])),arc(s(18),1,s(32),(true->[])),arc(s(18),2,s(9),(true->[])),arc(s(19),0,s(28),(true->[])),arc(s(19),1,s(33),(true->[])),arc(s(19),2,s(14),(true->[])),arc(s(20),0,s(28),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(29),(true->[])),arc(s(21),0,s(28),(true->[])),arc(s(21),1,s(34),(true->[])),arc(s(21),2,s(29),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(2),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(5),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(9),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(14),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(21),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(29),1,s(27),(true->[])),arc(s(30),1,s(22),(true->[])),arc(s(30),2,s(2),(true->[])),arc(s(31),1,s(23),(true->[])),arc(s(31),2,s(5),(true->[])),arc(s(32),1,s(24),(true->[])),arc(s(32),2,s(9),(true->[])),arc(s(33),1,s(25),(true->[])),arc(s(33),2,s(14),(true->[])),arc(s(34),1,s(26),(true->[])),arc(s(34),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_gt_5, kernel([source(s(1)),sink(s(20))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(1),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(1),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(1),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(3),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(5),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(8),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(1),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(5),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(8),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_lt_up_minus_5, kernel([source(s(1)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(21),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(5),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(28),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(2),(true->[])),arc(s(17),0,s(28),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),0,s(28),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(9),(true->[])),arc(s(19),0,s(28),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(14),(true->[])),arc(s(20),0,s(28),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(28),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(35),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(2),(true->[])),arc(s(23),0,s(35),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(5),(true->[])),arc(s(24),0,s(35),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(9),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(14),(true->[])),arc(s(26),0,s(35),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(20),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(2),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(5),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(9),(true->[])),arc(s(32),0,s(35),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(14),(true->[])),arc(s(33),0,s(35),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(20),(true->[])),arc(s(34),0,s(35),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(27),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(35),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(2),(true->[])),arc(s(4)*s(3),0,s(8)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(1),(true->[])),arc(s(6)*s(2),1,s(8)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(8)*s(1),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(2),(true->[])),arc(s(4)*s(3),0,s(8)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(4),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(1),(true->[])),arc(s(6)*s(2),1,s(8)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(8)*s(1),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(8)),sink(s(8)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(8)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(5)*s(5),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(3),(true->[])),arc(s(6)*s(3),0,s(8)*s(1),(true->[])),arc(s(6)*s(3),1,s(8)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(5),0,s(8)*s(2),(true->[])),arc(s(5)*s(5),1,s(7)*s(7),(true->[])),arc(s(5)*s(5),2,s(8)*s(5),(true->[])),arc(s(7)*s(6),0,s(8)*s(1),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(5)*s(8),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(4),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(6),(true->[])),arc(s(8)*s(4),2,s(8)*s(5),(true->[])),arc(s(7)*s(7),0,s(8)*s(2),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(5)*s(8),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(5),0,s(8)*s(2),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(1),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(8)*s(7),0,s(8)*s(2),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(9)),sink(s(8)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(2),(true->[])),arc(s(4)*s(4),0,s(8)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(5)*s(6),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(1),(true->[])),arc(s(6)*s(2),1,s(8)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(6),0,s(8)*s(3),(true->[])),arc(s(5)*s(6),1,s(7)*s(8),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(8)*s(1),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(5)*s(6),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(4),0,s(8)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(5),(true->[])),arc(s(8)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(8),0,s(8)*s(3),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(5)*s(9),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(3),(true->[])),arc(s(8)*s(6),1,s(8)*s(8),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(7),0,s(8)*s(1),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(5)*s(9),(true->[])),arc(s(8)*s(5),0,s(8)*s(1),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(6),(true->[])),arc(s(5)*s(9),0,s(8)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(8),0,s(8)*s(3),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(9),(true->[])),arc(s(8)*s(7),0,s(8)*s(1),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(9),(true->[])),arc(s(7)*s(9),0,s(8)*s(9),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(5)*s(9),(true->[])),arc(s(8)*s(9),0,s(8)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(14)),sink(s(8)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(2),(true->[])),arc(s(4)*s(4),0,s(8)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(5)*s(6),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(1),(true->[])),arc(s(6)*s(2),1,s(8)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(6),0,s(8)*s(3),(true->[])),arc(s(5)*s(6),1,s(7)*s(9),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(7),0,s(8)*s(1),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(5)*s(10),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(4),0,s(8)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(9),0,s(8)*s(3),(true->[])),arc(s(7)*s(9),1,s(7)*s(12),(true->[])),arc(s(7)*s(9),2,s(5)*s(10),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(3),(true->[])),arc(s(8)*s(6),1,s(8)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[])),arc(s(5)*s(10),0,s(8)*s(5),(true->[])),arc(s(5)*s(10),1,s(7)*s(13),(true->[])),arc(s(5)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(8),0,s(8)*s(1),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(5)*s(10),(true->[])),arc(s(8)*s(7),0,s(8)*s(1),(true->[])),arc(s(8)*s(7),1,s(8)*s(8),(true->[])),arc(s(8)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(12),0,s(8)*s(3),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(5)*s(14),(true->[])),arc(s(8)*s(9),0,s(8)*s(3),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(8)*s(10),(true->[])),arc(s(7)*s(13),0,s(8)*s(5),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(5)*s(14),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(5),(true->[])),arc(s(8)*s(10),1,s(8)*s(13),(true->[])),arc(s(8)*s(10),2,s(8)*s(10),(true->[])),arc(s(7)*s(11),0,s(8)*s(1),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(5)*s(14),(true->[])),arc(s(8)*s(8),0,s(8)*s(1),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(8)*s(10),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(14),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(8)*s(12),0,s(8)*s(3),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(14),(true->[])),arc(s(8)*s(13),0,s(8)*s(5),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(14),(true->[])),arc(s(8)*s(11),0,s(8)*s(1),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(14),(true->[])),arc(s(7)*s(14),0,s(8)*s(14),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(5)*s(14),(true->[])),arc(s(8)*s(14),0,s(8)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(8)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(20)),sink(s(8)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(2),(true->[])),arc(s(4)*s(4),0,s(8)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(5)*s(6),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(1),(true->[])),arc(s(6)*s(2),1,s(8)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(6),0,s(8)*s(3),(true->[])),arc(s(5)*s(6),1,s(7)*s(11),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(7),0,s(8)*s(1),(true->[])),arc(s(7)*s(7),1,s(7)*s(10),(true->[])),arc(s(7)*s(7),2,s(5)*s(9),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(4),0,s(8)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(11),0,s(8)*s(3),(true->[])),arc(s(7)*s(11),1,s(7)*s(13),(true->[])),arc(s(7)*s(11),2,s(5)*s(15),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(3),(true->[])),arc(s(8)*s(6),1,s(8)*s(11),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[])),arc(s(5)*s(9),0,s(8)*s(5),(true->[])),arc(s(5)*s(9),1,s(7)*s(14),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(10),0,s(8)*s(1),(true->[])),arc(s(7)*s(10),1,s(7)*s(12),(true->[])),arc(s(7)*s(10),2,s(5)*s(15),(true->[])),arc(s(8)*s(7),0,s(8)*s(1),(true->[])),arc(s(8)*s(7),1,s(8)*s(10),(true->[])),arc(s(8)*s(7),2,s(8)*s(9),(true->[])),arc(s(5)*s(15),0,s(8)*s(8),(true->[])),arc(s(5)*s(15),1,s(7)*s(19),(true->[])),arc(s(5)*s(15),2,s(8)*s(15),(true->[])),arc(s(7)*s(13),0,s(8)*s(3),(true->[])),arc(s(7)*s(13),1,s(7)*s(17),(true->[])),arc(s(7)*s(13),2,s(5)*s(15),(true->[])),arc(s(8)*s(11),0,s(8)*s(3),(true->[])),arc(s(8)*s(11),1,s(8)*s(13),(true->[])),arc(s(8)*s(11),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(8)*s(5),(true->[])),arc(s(7)*s(14),1,s(7)*s(18),(true->[])),arc(s(7)*s(14),2,s(5)*s(15),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(9),(true->[])),arc(s(8)*s(9),0,s(8)*s(5),(true->[])),arc(s(8)*s(9),1,s(8)*s(14),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[])),arc(s(7)*s(12),0,s(8)*s(1),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(5)*s(15),(true->[])),arc(s(8)*s(10),0,s(8)*s(1),(true->[])),arc(s(8)*s(10),1,s(8)*s(12),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(7)*s(19),0,s(8)*s(8),(true->[])),arc(s(7)*s(19),1,s(7)*s(19),(true->[])),arc(s(7)*s(19),2,s(5)*s(20),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(15),(true->[])),arc(s(8)*s(15),0,s(8)*s(8),(true->[])),arc(s(8)*s(15),1,s(8)*s(19),(true->[])),arc(s(8)*s(15),2,s(8)*s(15),(true->[])),arc(s(7)*s(17),0,s(8)*s(3),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(5)*s(20),(true->[])),arc(s(8)*s(13),0,s(8)*s(3),(true->[])),arc(s(8)*s(13),1,s(8)*s(17),(true->[])),arc(s(8)*s(13),2,s(8)*s(15),(true->[])),arc(s(7)*s(18),0,s(8)*s(5),(true->[])),arc(s(7)*s(18),1,s(7)*s(18),(true->[])),arc(s(7)*s(18),2,s(5)*s(20),(true->[])),arc(s(8)*s(14),0,s(8)*s(5),(true->[])),arc(s(8)*s(14),1,s(8)*s(18),(true->[])),arc(s(8)*s(14),2,s(8)*s(15),(true->[])),arc(s(7)*s(16),0,s(8)*s(1),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(5)*s(20),(true->[])),arc(s(8)*s(12),0,s(8)*s(1),(true->[])),arc(s(8)*s(12),1,s(8)*s(16),(true->[])),arc(s(8)*s(12),2,s(8)*s(15),(true->[])),arc(s(5)*s(20),0,s(8)*s(20),(true->[])),arc(s(5)*s(20),1,s(7)*s(20),(true->[])),arc(s(5)*s(20),2,s(8)*s(20),(true->[])),arc(s(8)*s(19),0,s(8)*s(8),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(8)*s(20),(true->[])),arc(s(8)*s(17),0,s(8)*s(3),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(8)*s(20),(true->[])),arc(s(8)*s(18),0,s(8)*s(5),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(8)*s(20),(true->[])),arc(s(8)*s(16),0,s(8)*s(1),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(20),(true->[])),arc(s(7)*s(20),0,s(8)*s(20),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(5)*s(20),(true->[])),arc(s(8)*s(20),0,s(8)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(8)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(1),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(9)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(1),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(9)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(1),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(9)*s(1),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(1),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(9)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(8)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(2)*s(5),(true->[])),arc(s(5)*s(3),0,s(9)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(2)*s(5),0,s(6)*s(2),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(9)*s(1),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(6),(true->[])),arc(s(8)*s(4),2,s(5)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(1),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(4)*s(7),0,s(9)*s(2),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(9)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(6),0,s(9)*s(1),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(9)*s(1),(true->[])),arc(s(9)*s(4),1,s(9)*s(6),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(7)*s(7),0,s(9)*s(2),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(2)*s(8),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(5),(true->[])),arc(s(8)*s(7),0,s(9)*s(2),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(5)*s(8),(true->[])),arc(s(9)*s(5),0,s(9)*s(2),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(4)*s(8),0,s(9)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(1),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(2),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(7)*s(8),0,s(9)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(9)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(9)*s(1),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(2)*s(6),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(4),0,s(9)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(5),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(4)*s(8),0,s(9)*s(3),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(9),(true->[])),arc(s(5)*s(6),0,s(9)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(7)*s(7),0,s(9)*s(1),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(2)*s(9),(true->[])),arc(s(8)*s(5),0,s(9)*s(1),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(5)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(1),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(8),0,s(9)*s(3),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(9),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(6),(true->[])),arc(s(8)*s(8),0,s(9)*s(3),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(9),(true->[])),arc(s(9)*s(6),0,s(9)*s(3),(true->[])),arc(s(9)*s(6),1,s(9)*s(8),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(7),0,s(9)*s(1),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(5)*s(9),(true->[])),arc(s(9)*s(5),0,s(9)*s(1),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(4)*s(9),0,s(9)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(9),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(3),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(1),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(9),(true->[])),arc(s(7)*s(9),0,s(9)*s(9),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(2)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(5)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(14)),sink(s(8)*s(14)),sink(s(9)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(9),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(9)*s(1),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(4),0,s(9)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(4)*s(9),0,s(9)*s(3),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(6),0,s(9)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(6)*s(5),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(9)*s(1),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(2)*s(10),(true->[])),arc(s(8)*s(7),0,s(9)*s(1),(true->[])),arc(s(8)*s(7),1,s(8)*s(8),(true->[])),arc(s(8)*s(7),2,s(5)*s(10),(true->[])),arc(s(9)*s(4),0,s(9)*s(1),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(7)*s(12),0,s(9)*s(3),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(6),(true->[])),arc(s(8)*s(9),0,s(9)*s(3),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(6),0,s(9)*s(3),(true->[])),arc(s(9)*s(6),1,s(9)*s(9),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(4)*s(13),0,s(9)*s(5),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(14),(true->[])),arc(s(5)*s(10),0,s(9)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(9)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(7)*s(11),0,s(9)*s(1),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(2)*s(14),(true->[])),arc(s(8)*s(8),0,s(9)*s(1),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(5)*s(10),(true->[])),arc(s(9)*s(7),0,s(9)*s(1),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(9)*s(10),(true->[])),arc(s(2)*s(14),0,s(6)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(8)*s(12),0,s(9)*s(3),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(5)*s(14),(true->[])),arc(s(9)*s(9),0,s(9)*s(3),(true->[])),arc(s(9)*s(9),1,s(9)*s(12),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(7)*s(13),0,s(9)*s(5),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(2)*s(14),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(10),(true->[])),arc(s(8)*s(13),0,s(9)*s(5),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(9)*s(5),(true->[])),arc(s(9)*s(10),1,s(9)*s(13),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(11),0,s(9)*s(1),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(5)*s(14),(true->[])),arc(s(9)*s(8),0,s(9)*s(1),(true->[])),arc(s(9)*s(8),1,s(9)*s(11),(true->[])),arc(s(9)*s(8),2,s(9)*s(10),(true->[])),arc(s(4)*s(14),0,s(9)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(9)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(9)*s(12),0,s(9)*s(3),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(14),(true->[])),arc(s(9)*s(13),0,s(9)*s(5),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(14),(true->[])),arc(s(9)*s(11),0,s(9)*s(1),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(14),(true->[])),arc(s(7)*s(14),0,s(9)*s(14),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(9)*s(14),0,s(9)*s(14),(true->[])),arc(s(9)*s(14),1,s(9)*s(14),(true->[])),arc(s(9)*s(14),2,s(9)*s(14),(true->[])),arc(s(8)*s(14),0,s(9)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(5)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(20)),sink(s(8)*s(20)),sink(s(9)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(9)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(11),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(9)*s(1),(true->[])),arc(s(7)*s(7),1,s(7)*s(10),(true->[])),arc(s(7)*s(7),2,s(2)*s(9),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(4),0,s(9)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(4)*s(11),0,s(9)*s(3),(true->[])),arc(s(4)*s(11),1,s(7)*s(13),(true->[])),arc(s(4)*s(11),2,s(2)*s(15),(true->[])),arc(s(5)*s(6),0,s(9)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(11),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(5),(true->[])),arc(s(2)*s(9),1,s(4)*s(14),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(10),0,s(9)*s(1),(true->[])),arc(s(7)*s(10),1,s(7)*s(12),(true->[])),arc(s(7)*s(10),2,s(2)*s(15),(true->[])),arc(s(8)*s(7),0,s(9)*s(1),(true->[])),arc(s(8)*s(7),1,s(8)*s(10),(true->[])),arc(s(8)*s(7),2,s(5)*s(9),(true->[])),arc(s(9)*s(4),0,s(9)*s(1),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(15),0,s(6)*s(8),(true->[])),arc(s(2)*s(15),1,s(4)*s(19),(true->[])),arc(s(2)*s(15),2,s(5)*s(15),(true->[])),arc(s(7)*s(13),0,s(9)*s(3),(true->[])),arc(s(7)*s(13),1,s(7)*s(17),(true->[])),arc(s(7)*s(13),2,s(2)*s(15),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(6),(true->[])),arc(s(8)*s(11),0,s(9)*s(3),(true->[])),arc(s(8)*s(11),1,s(8)*s(13),(true->[])),arc(s(8)*s(11),2,s(5)*s(15),(true->[])),arc(s(9)*s(6),0,s(9)*s(3),(true->[])),arc(s(9)*s(6),1,s(9)*s(11),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(4)*s(14),0,s(9)*s(5),(true->[])),arc(s(4)*s(14),1,s(7)*s(18),(true->[])),arc(s(4)*s(14),2,s(2)*s(15),(true->[])),arc(s(5)*s(9),0,s(9)*s(5),(true->[])),arc(s(5)*s(9),1,s(8)*s(14),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(5),0,s(9)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(9),(true->[])),arc(s(7)*s(12),0,s(9)*s(1),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(2)*s(15),(true->[])),arc(s(8)*s(10),0,s(9)*s(1),(true->[])),arc(s(8)*s(10),1,s(8)*s(12),(true->[])),arc(s(8)*s(10),2,s(5)*s(15),(true->[])),arc(s(9)*s(7),0,s(9)*s(1),(true->[])),arc(s(9)*s(7),1,s(9)*s(10),(true->[])),arc(s(9)*s(7),2,s(9)*s(9),(true->[])),arc(s(4)*s(19),0,s(9)*s(8),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(20),(true->[])),arc(s(5)*s(15),0,s(9)*s(8),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(15),(true->[])),arc(s(7)*s(17),0,s(9)*s(3),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(2)*s(20),(true->[])),arc(s(8)*s(13),0,s(9)*s(3),(true->[])),arc(s(8)*s(13),1,s(8)*s(17),(true->[])),arc(s(8)*s(13),2,s(5)*s(15),(true->[])),arc(s(9)*s(11),0,s(9)*s(3),(true->[])),arc(s(9)*s(11),1,s(9)*s(13),(true->[])),arc(s(9)*s(11),2,s(9)*s(15),(true->[])),arc(s(7)*s(18),0,s(9)*s(5),(true->[])),arc(s(7)*s(18),1,s(7)*s(18),(true->[])),arc(s(7)*s(18),2,s(2)*s(20),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(9),(true->[])),arc(s(8)*s(14),0,s(9)*s(5),(true->[])),arc(s(8)*s(14),1,s(8)*s(18),(true->[])),arc(s(8)*s(14),2,s(5)*s(15),(true->[])),arc(s(9)*s(9),0,s(9)*s(5),(true->[])),arc(s(9)*s(9),1,s(9)*s(14),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(7)*s(16),0,s(9)*s(1),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(2)*s(20),(true->[])),arc(s(8)*s(12),0,s(9)*s(1),(true->[])),arc(s(8)*s(12),1,s(8)*s(16),(true->[])),arc(s(8)*s(12),2,s(5)*s(15),(true->[])),arc(s(9)*s(10),0,s(9)*s(1),(true->[])),arc(s(9)*s(10),1,s(9)*s(12),(true->[])),arc(s(9)*s(10),2,s(9)*s(15),(true->[])),arc(s(2)*s(20),0,s(6)*s(20),(true->[])),arc(s(2)*s(20),1,s(4)*s(20),(true->[])),arc(s(2)*s(20),2,s(5)*s(20),(true->[])),arc(s(7)*s(19),0,s(9)*s(8),(true->[])),arc(s(7)*s(19),1,s(7)*s(19),(true->[])),arc(s(7)*s(19),2,s(2)*s(20),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(15),(true->[])),arc(s(8)*s(19),0,s(9)*s(8),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(5)*s(20),(true->[])),arc(s(9)*s(15),0,s(9)*s(8),(true->[])),arc(s(9)*s(15),1,s(9)*s(19),(true->[])),arc(s(9)*s(15),2,s(9)*s(15),(true->[])),arc(s(8)*s(17),0,s(9)*s(3),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(5)*s(20),(true->[])),arc(s(9)*s(13),0,s(9)*s(3),(true->[])),arc(s(9)*s(13),1,s(9)*s(17),(true->[])),arc(s(9)*s(13),2,s(9)*s(15),(true->[])),arc(s(8)*s(18),0,s(9)*s(5),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(5)*s(20),(true->[])),arc(s(9)*s(14),0,s(9)*s(5),(true->[])),arc(s(9)*s(14),1,s(9)*s(18),(true->[])),arc(s(9)*s(14),2,s(9)*s(15),(true->[])),arc(s(8)*s(16),0,s(9)*s(1),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(5)*s(20),(true->[])),arc(s(9)*s(12),0,s(9)*s(1),(true->[])),arc(s(9)*s(12),1,s(9)*s(16),(true->[])),arc(s(9)*s(12),2,s(9)*s(15),(true->[])),arc(s(4)*s(20),0,s(9)*s(20),(true->[])),arc(s(4)*s(20),1,s(7)*s(20),(true->[])),arc(s(4)*s(20),2,s(2)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(9)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(9)*s(19),0,s(9)*s(8),(true->[])),arc(s(9)*s(19),1,s(9)*s(19),(true->[])),arc(s(9)*s(19),2,s(9)*s(20),(true->[])),arc(s(9)*s(17),0,s(9)*s(3),(true->[])),arc(s(9)*s(17),1,s(9)*s(17),(true->[])),arc(s(9)*s(17),2,s(9)*s(20),(true->[])),arc(s(9)*s(18),0,s(9)*s(5),(true->[])),arc(s(9)*s(18),1,s(9)*s(18),(true->[])),arc(s(9)*s(18),2,s(9)*s(20),(true->[])),arc(s(9)*s(16),0,s(9)*s(1),(true->[])),arc(s(9)*s(16),1,s(9)*s(16),(true->[])),arc(s(9)*s(16),2,s(9)*s(20),(true->[])),arc(s(7)*s(20),0,s(9)*s(20),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(2)*s(20),(true->[])),arc(s(9)*s(20),0,s(9)*s(20),(true->[])),arc(s(9)*s(20),1,s(9)*s(20),(true->[])),arc(s(9)*s(20),2,s(9)*s(20),(true->[])),arc(s(8)*s(20),0,s(9)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(5)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(4)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(10)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(1),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(14)*s(1),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(14)*s(1),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(3),0,s(14)*s(1),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(5)*s(4),(true->[])),arc(s(13)*s(3),0,s(14)*s(1),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(14)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(2)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(5)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(4)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(10)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(1),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(14)*s(1),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(14)*s(1),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(3),0,s(14)*s(1),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(5)*s(4),(true->[])),arc(s(13)*s(3),0,s(14)*s(1),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(14)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(14)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(2)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(5)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(8)),sink(s(12)*s(8)),sink(s(13)*s(8)),sink(s(14)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(2)*s(5),(true->[])),arc(s(5)*s(3),0,s(10)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(2)*s(5),0,s(6)*s(2),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(14)*s(1),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(5)*s(5),(true->[])),arc(s(9)*s(3),0,s(14)*s(1),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(4)*s(7),0,s(10)*s(2),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(10)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(11)*s(6),0,s(14)*s(1),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(2)*s(8),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(4),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(12)*s(6),0,s(14)*s(1),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(5)*s(8),(true->[])),arc(s(13)*s(4),0,s(14)*s(1),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(9)*s(5),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(2)*s(8),(true->[])),arc(s(10)*s(2),0,s(14)*s(2),(true->[])),arc(s(10)*s(2),1,s(14)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(8)*s(7),0,s(14)*s(2),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(5)*s(8),(true->[])),arc(s(9)*s(5),0,s(14)*s(2),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(4)*s(8),0,s(10)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(10)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(14)*s(4),0,s(14)*s(1),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(5),(true->[])),arc(s(13)*s(6),0,s(14)*s(1),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(9)*s(8),(true->[])),arc(s(11)*s(7),0,s(14)*s(2),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(8),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(5),0,s(14)*s(2),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(12)*s(7),0,s(14)*s(2),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(5)*s(8),(true->[])),arc(s(13)*s(7),0,s(14)*s(2),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(8),(true->[])),arc(s(7)*s(8),0,s(14)*s(8),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(14)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(1),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(8),(true->[])),arc(s(14)*s(7),0,s(14)*s(2),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(8),(true->[])),arc(s(11)*s(8),0,s(14)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(5)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(9)),sink(s(12)*s(9)),sink(s(13)*s(9)),sink(s(14)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(14)*s(1),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(2)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(14)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(8),0,s(10)*s(3),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(9),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(11)*s(7),0,s(14)*s(1),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(9),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(5),0,s(14)*s(1),(true->[])),arc(s(12)*s(5),1,s(12)*s(7),(true->[])),arc(s(12)*s(5),2,s(5)*s(6),(true->[])),arc(s(13)*s(4),0,s(14)*s(1),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(8),0,s(14)*s(3),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(9),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(3),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(9),(true->[])),arc(s(9)*s(6),0,s(14)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(14)*s(4),0,s(14)*s(1),(true->[])),arc(s(14)*s(4),1,s(14)*s(5),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(12)*s(7),0,s(14)*s(1),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(5)*s(9),(true->[])),arc(s(13)*s(5),0,s(14)*s(1),(true->[])),arc(s(13)*s(5),1,s(13)*s(7),(true->[])),arc(s(13)*s(5),2,s(9)*s(6),(true->[])),arc(s(4)*s(9),0,s(10)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(9),(true->[])),arc(s(5)*s(9),0,s(10)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(9),0,s(10)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(8),0,s(14)*s(3),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(9),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(3),(true->[])),arc(s(14)*s(6),1,s(14)*s(8),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(8),0,s(14)*s(3),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(5)*s(9),(true->[])),arc(s(13)*s(8),0,s(14)*s(3),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(9)*s(9),(true->[])),arc(s(14)*s(5),0,s(14)*s(1),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(6),(true->[])),arc(s(13)*s(7),0,s(14)*s(1),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(9),(true->[])),arc(s(7)*s(9),0,s(14)*s(9),(true->[])),arc(s(7)*s(9),1,s(11)*s(9),(true->[])),arc(s(7)*s(9),2,s(2)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(14)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(5)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(8),0,s(14)*s(3),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(9),(true->[])),arc(s(14)*s(7),0,s(14)*s(1),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(9),(true->[])),arc(s(11)*s(9),0,s(14)*s(9),(true->[])),arc(s(11)*s(9),1,s(11)*s(9),(true->[])),arc(s(11)*s(9),2,s(2)*s(9),(true->[])),arc(s(14)*s(9),0,s(14)*s(9),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(12)*s(9),(true->[])),arc(s(12)*s(9),2,s(5)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(14)),sink(s(12)*s(14)),sink(s(13)*s(14)),sink(s(14)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(9),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(1),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(14)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(9),0,s(10)*s(3),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(6)*s(5),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(11)*s(8),0,s(14)*s(1),(true->[])),arc(s(11)*s(8),1,s(11)*s(11),(true->[])),arc(s(11)*s(8),2,s(2)*s(10),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(7),0,s(14)*s(1),(true->[])),arc(s(12)*s(7),1,s(12)*s(8),(true->[])),arc(s(12)*s(7),2,s(5)*s(10),(true->[])),arc(s(13)*s(4),0,s(14)*s(1),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(7)*s(12),0,s(14)*s(3),(true->[])),arc(s(7)*s(12),1,s(11)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(9),0,s(14)*s(3),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(6),0,s(14)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(4)*s(13),0,s(10)*s(5),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(14),(true->[])),arc(s(5)*s(10),0,s(10)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(1),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(2)*s(14),(true->[])),arc(s(14)*s(4),0,s(14)*s(1),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(12)*s(8),0,s(14)*s(1),(true->[])),arc(s(12)*s(8),1,s(12)*s(11),(true->[])),arc(s(12)*s(8),2,s(5)*s(10),(true->[])),arc(s(13)*s(7),0,s(14)*s(1),(true->[])),arc(s(13)*s(7),1,s(13)*s(8),(true->[])),arc(s(13)*s(7),2,s(9)*s(10),(true->[])),arc(s(2)*s(14),0,s(6)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(11)*s(12),0,s(14)*s(3),(true->[])),arc(s(11)*s(12),1,s(11)*s(12),(true->[])),arc(s(11)*s(12),2,s(2)*s(14),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(3),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(12),0,s(14)*s(3),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(5)*s(14),(true->[])),arc(s(13)*s(9),0,s(14)*s(3),(true->[])),arc(s(13)*s(9),1,s(13)*s(12),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(7)*s(13),0,s(14)*s(5),(true->[])),arc(s(7)*s(13),1,s(11)*s(13),(true->[])),arc(s(7)*s(13),2,s(2)*s(14),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(10),(true->[])),arc(s(8)*s(13),0,s(14)*s(5),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(14)*s(5),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(7),0,s(14)*s(1),(true->[])),arc(s(14)*s(7),1,s(14)*s(8),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(12)*s(11),0,s(14)*s(1),(true->[])),arc(s(12)*s(11),1,s(12)*s(11),(true->[])),arc(s(12)*s(11),2,s(5)*s(14),(true->[])),arc(s(13)*s(8),0,s(14)*s(1),(true->[])),arc(s(13)*s(8),1,s(13)*s(11),(true->[])),arc(s(13)*s(8),2,s(9)*s(10),(true->[])),arc(s(4)*s(14),0,s(10)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(14),0,s(10)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(14),0,s(10)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(14)*s(9),0,s(14)*s(3),(true->[])),arc(s(14)*s(9),1,s(14)*s(12),(true->[])),arc(s(14)*s(9),2,s(14)*s(10),(true->[])),arc(s(13)*s(12),0,s(14)*s(3),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(9)*s(14),(true->[])),arc(s(11)*s(13),0,s(14)*s(5),(true->[])),arc(s(11)*s(13),1,s(11)*s(13),(true->[])),arc(s(11)*s(13),2,s(2)*s(14),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(5),(true->[])),arc(s(14)*s(10),1,s(14)*s(13),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(12)*s(13),0,s(14)*s(5),(true->[])),arc(s(12)*s(13),1,s(12)*s(13),(true->[])),arc(s(12)*s(13),2,s(5)*s(14),(true->[])),arc(s(13)*s(13),0,s(14)*s(5),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(9)*s(14),(true->[])),arc(s(14)*s(8),0,s(14)*s(1),(true->[])),arc(s(14)*s(8),1,s(14)*s(11),(true->[])),arc(s(14)*s(8),2,s(14)*s(10),(true->[])),arc(s(13)*s(11),0,s(14)*s(1),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(9)*s(14),(true->[])),arc(s(7)*s(14),0,s(14)*s(14),(true->[])),arc(s(7)*s(14),1,s(11)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(14)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(5)*s(14),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(12),0,s(14)*s(3),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(14),(true->[])),arc(s(14)*s(13),0,s(14)*s(5),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(14),(true->[])),arc(s(14)*s(11),0,s(14)*s(1),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(14)*s(14),(true->[])),arc(s(11)*s(14),1,s(11)*s(14),(true->[])),arc(s(11)*s(14),2,s(2)*s(14),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(14),0,s(14)*s(14),(true->[])),arc(s(12)*s(14),1,s(12)*s(14),(true->[])),arc(s(12)*s(14),2,s(5)*s(14),(true->[])),arc(s(13)*s(14),0,s(14)*s(14),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(9)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(20)),sink(s(12)*s(20)),sink(s(13)*s(20)),sink(s(14)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(11),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(1),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(2)*s(9),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(14)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(11),0,s(10)*s(3),(true->[])),arc(s(4)*s(11),1,s(7)*s(13),(true->[])),arc(s(4)*s(11),2,s(2)*s(15),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(11),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(5),(true->[])),arc(s(2)*s(9),1,s(4)*s(14),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(11)*s(10),0,s(14)*s(1),(true->[])),arc(s(11)*s(10),1,s(11)*s(12),(true->[])),arc(s(11)*s(10),2,s(2)*s(15),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(7),0,s(14)*s(1),(true->[])),arc(s(12)*s(7),1,s(12)*s(10),(true->[])),arc(s(12)*s(7),2,s(5)*s(9),(true->[])),arc(s(13)*s(4),0,s(14)*s(1),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(15),0,s(6)*s(8),(true->[])),arc(s(2)*s(15),1,s(4)*s(19),(true->[])),arc(s(2)*s(15),2,s(5)*s(15),(true->[])),arc(s(7)*s(13),0,s(14)*s(3),(true->[])),arc(s(7)*s(13),1,s(11)*s(17),(true->[])),arc(s(7)*s(13),2,s(2)*s(15),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(11),0,s(14)*s(3),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(5)*s(15),(true->[])),arc(s(9)*s(6),0,s(14)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(11),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(4)*s(14),0,s(10)*s(5),(true->[])),arc(s(4)*s(14),1,s(7)*s(18),(true->[])),arc(s(4)*s(14),2,s(2)*s(15),(true->[])),arc(s(5)*s(9),0,s(10)*s(5),(true->[])),arc(s(5)*s(9),1,s(8)*s(14),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(9),(true->[])),arc(s(11)*s(12),0,s(14)*s(1),(true->[])),arc(s(11)*s(12),1,s(11)*s(16),(true->[])),arc(s(11)*s(12),2,s(2)*s(15),(true->[])),arc(s(14)*s(4),0,s(14)*s(1),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(12)*s(10),0,s(14)*s(1),(true->[])),arc(s(12)*s(10),1,s(12)*s(12),(true->[])),arc(s(12)*s(10),2,s(5)*s(15),(true->[])),arc(s(13)*s(7),0,s(14)*s(1),(true->[])),arc(s(13)*s(7),1,s(13)*s(10),(true->[])),arc(s(13)*s(7),2,s(9)*s(9),(true->[])),arc(s(4)*s(19),0,s(10)*s(8),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(20),(true->[])),arc(s(5)*s(15),0,s(10)*s(8),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(15),(true->[])),arc(s(11)*s(17),0,s(14)*s(3),(true->[])),arc(s(11)*s(17),1,s(11)*s(17),(true->[])),arc(s(11)*s(17),2,s(2)*s(20),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(3),(true->[])),arc(s(14)*s(6),1,s(14)*s(11),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(13),0,s(14)*s(3),(true->[])),arc(s(12)*s(13),1,s(12)*s(17),(true->[])),arc(s(12)*s(13),2,s(5)*s(15),(true->[])),arc(s(13)*s(11),0,s(14)*s(3),(true->[])),arc(s(13)*s(11),1,s(13)*s(13),(true->[])),arc(s(13)*s(11),2,s(9)*s(15),(true->[])),arc(s(7)*s(18),0,s(14)*s(5),(true->[])),arc(s(7)*s(18),1,s(11)*s(18),(true->[])),arc(s(7)*s(18),2,s(2)*s(20),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(9),(true->[])),arc(s(8)*s(14),0,s(14)*s(5),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(5)*s(15),(true->[])),arc(s(9)*s(9),0,s(14)*s(5),(true->[])),arc(s(9)*s(9),1,s(13)*s(14),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(11)*s(16),0,s(14)*s(1),(true->[])),arc(s(11)*s(16),1,s(11)*s(16),(true->[])),arc(s(11)*s(16),2,s(2)*s(20),(true->[])),arc(s(14)*s(7),0,s(14)*s(1),(true->[])),arc(s(14)*s(7),1,s(14)*s(10),(true->[])),arc(s(14)*s(7),2,s(14)*s(9),(true->[])),arc(s(12)*s(12),0,s(14)*s(1),(true->[])),arc(s(12)*s(12),1,s(12)*s(16),(true->[])),arc(s(12)*s(12),2,s(5)*s(15),(true->[])),arc(s(13)*s(10),0,s(14)*s(1),(true->[])),arc(s(13)*s(10),1,s(13)*s(12),(true->[])),arc(s(13)*s(10),2,s(9)*s(15),(true->[])),arc(s(2)*s(20),0,s(6)*s(20),(true->[])),arc(s(2)*s(20),1,s(4)*s(20),(true->[])),arc(s(2)*s(20),2,s(5)*s(20),(true->[])),arc(s(7)*s(19),0,s(14)*s(8),(true->[])),arc(s(7)*s(19),1,s(11)*s(19),(true->[])),arc(s(7)*s(19),2,s(2)*s(20),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(14)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(15),(true->[])),arc(s(8)*s(19),0,s(14)*s(8),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(5)*s(20),(true->[])),arc(s(9)*s(15),0,s(14)*s(8),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(11),0,s(14)*s(3),(true->[])),arc(s(14)*s(11),1,s(14)*s(13),(true->[])),arc(s(14)*s(11),2,s(14)*s(15),(true->[])),arc(s(12)*s(17),0,s(14)*s(3),(true->[])),arc(s(12)*s(17),1,s(12)*s(17),(true->[])),arc(s(12)*s(17),2,s(5)*s(20),(true->[])),arc(s(13)*s(13),0,s(14)*s(3),(true->[])),arc(s(13)*s(13),1,s(13)*s(17),(true->[])),arc(s(13)*s(13),2,s(9)*s(15),(true->[])),arc(s(11)*s(18),0,s(14)*s(5),(true->[])),arc(s(11)*s(18),1,s(11)*s(18),(true->[])),arc(s(11)*s(18),2,s(2)*s(20),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(9),(true->[])),arc(s(14)*s(9),0,s(14)*s(5),(true->[])),arc(s(14)*s(9),1,s(14)*s(14),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(12)*s(18),0,s(14)*s(5),(true->[])),arc(s(12)*s(18),1,s(12)*s(18),(true->[])),arc(s(12)*s(18),2,s(5)*s(20),(true->[])),arc(s(13)*s(14),0,s(14)*s(5),(true->[])),arc(s(13)*s(14),1,s(13)*s(18),(true->[])),arc(s(13)*s(14),2,s(9)*s(15),(true->[])),arc(s(14)*s(10),0,s(14)*s(1),(true->[])),arc(s(14)*s(10),1,s(14)*s(12),(true->[])),arc(s(14)*s(10),2,s(14)*s(15),(true->[])),arc(s(12)*s(16),0,s(14)*s(1),(true->[])),arc(s(12)*s(16),1,s(12)*s(16),(true->[])),arc(s(12)*s(16),2,s(5)*s(20),(true->[])),arc(s(13)*s(12),0,s(14)*s(1),(true->[])),arc(s(13)*s(12),1,s(13)*s(16),(true->[])),arc(s(13)*s(12),2,s(9)*s(15),(true->[])),arc(s(4)*s(20),0,s(10)*s(20),(true->[])),arc(s(4)*s(20),1,s(7)*s(20),(true->[])),arc(s(4)*s(20),2,s(2)*s(20),(true->[])),arc(s(5)*s(20),0,s(10)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(6)*s(20),0,s(10)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(11)*s(19),0,s(14)*s(8),(true->[])),arc(s(11)*s(19),1,s(11)*s(19),(true->[])),arc(s(11)*s(19),2,s(2)*s(20),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(15),(true->[])),arc(s(14)*s(15),0,s(14)*s(8),(true->[])),arc(s(14)*s(15),1,s(14)*s(19),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(12)*s(19),0,s(14)*s(8),(true->[])),arc(s(12)*s(19),1,s(12)*s(19),(true->[])),arc(s(12)*s(19),2,s(5)*s(20),(true->[])),arc(s(13)*s(19),0,s(14)*s(8),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(9)*s(20),(true->[])),arc(s(14)*s(13),0,s(14)*s(3),(true->[])),arc(s(14)*s(13),1,s(14)*s(17),(true->[])),arc(s(14)*s(13),2,s(14)*s(15),(true->[])),arc(s(13)*s(17),0,s(14)*s(3),(true->[])),arc(s(13)*s(17),1,s(13)*s(17),(true->[])),arc(s(13)*s(17),2,s(9)*s(20),(true->[])),arc(s(14)*s(14),0,s(14)*s(5),(true->[])),arc(s(14)*s(14),1,s(14)*s(18),(true->[])),arc(s(14)*s(14),2,s(14)*s(15),(true->[])),arc(s(13)*s(18),0,s(14)*s(5),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(9)*s(20),(true->[])),arc(s(14)*s(12),0,s(14)*s(1),(true->[])),arc(s(14)*s(12),1,s(14)*s(16),(true->[])),arc(s(14)*s(12),2,s(14)*s(15),(true->[])),arc(s(13)*s(16),0,s(14)*s(1),(true->[])),arc(s(13)*s(16),1,s(13)*s(16),(true->[])),arc(s(13)*s(16),2,s(9)*s(20),(true->[])),arc(s(7)*s(20),0,s(14)*s(20),(true->[])),arc(s(7)*s(20),1,s(11)*s(20),(true->[])),arc(s(7)*s(20),2,s(2)*s(20),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(14)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(5)*s(20),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(14)*s(19),0,s(14)*s(8),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(20),(true->[])),arc(s(14)*s(17),0,s(14)*s(3),(true->[])),arc(s(14)*s(17),1,s(14)*s(17),(true->[])),arc(s(14)*s(17),2,s(14)*s(20),(true->[])),arc(s(14)*s(18),0,s(14)*s(5),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(20),(true->[])),arc(s(14)*s(16),0,s(14)*s(1),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(20),(true->[])),arc(s(11)*s(20),0,s(14)*s(20),(true->[])),arc(s(11)*s(20),1,s(11)*s(20),(true->[])),arc(s(11)*s(20),2,s(2)*s(20),(true->[])),arc(s(14)*s(20),0,s(14)*s(20),(true->[])),arc(s(14)*s(20),1,s(14)*s(20),(true->[])),arc(s(14)*s(20),2,s(14)*s(20),(true->[])),arc(s(12)*s(20),0,s(14)*s(20),(true->[])),arc(s(12)*s(20),1,s(12)*s(20),(true->[])),arc(s(12)*s(20),2,s(5)*s(20),(true->[])),arc(s(13)*s(20),0,s(14)*s(20),(true->[])),arc(s(13)*s(20),1,s(13)*s(20),(true->[])),arc(s(13)*s(20),2,s(9)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(10)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(15)*s(1),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(15)*s(1),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(20)*s(1),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(20)*s(1),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(5)*s(4),(true->[])),arc(s(13)*s(3),0,s(20)*s(1),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(15)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(15)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(1),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(2)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(3),0,s(20)*s(1),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(20)*s(1),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(5)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(1),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(20)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(2)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(12)*s(4),0,s(20)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(5)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(4),(true->[])),arc(s(16)*s(4),0,s(20)*s(4),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(2)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(5)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(10)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(15)*s(1),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(15)*s(1),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(20)*s(1),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(20)*s(1),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(5)*s(4),(true->[])),arc(s(13)*s(3),0,s(20)*s(1),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(15)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(15)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(1),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(2)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(3),0,s(20)*s(1),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(20)*s(1),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(5)*s(4),(true->[])),arc(s(18)*s(3),0,s(20)*s(1),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(20)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(2)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(12)*s(4),0,s(20)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(5)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(4),(true->[])),arc(s(16)*s(4),0,s(20)*s(4),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(2)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(5)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(8)),sink(s(17)*s(8)),sink(s(18)*s(8)),sink(s(19)*s(8)),sink(s(20)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(2)*s(5),(true->[])),arc(s(5)*s(3),0,s(10)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(2)*s(5),0,s(6)*s(2),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(15)*s(1),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(5)*s(5),(true->[])),arc(s(9)*s(3),0,s(15)*s(1),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(4)*s(7),0,s(10)*s(2),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(10)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(11)*s(6),0,s(20)*s(1),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(2)*s(8),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(20)*s(1),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(12)*s(6),0,s(20)*s(1),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(5)*s(8),(true->[])),arc(s(13)*s(4),0,s(20)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(9)*s(5),(true->[])),arc(s(7)*s(7),0,s(15)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(2)*s(8),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(8)*s(7),0,s(15)*s(2),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(5)*s(8),(true->[])),arc(s(9)*s(5),0,s(15)*s(2),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(4)*s(8),0,s(10)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(10)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(16)*s(6),0,s(20)*s(1),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(2)*s(8),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(4),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(4),0,s(20)*s(1),(true->[])),arc(s(19)*s(4),1,s(19)*s(6),(true->[])),arc(s(19)*s(4),2,s(14)*s(5),(true->[])),arc(s(17)*s(6),0,s(20)*s(1),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(5)*s(8),(true->[])),arc(s(18)*s(6),0,s(20)*s(1),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(9)*s(8),(true->[])),arc(s(11)*s(7),0,s(20)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(8),(true->[])),arc(s(15)*s(2),0,s(20)*s(2),(true->[])),arc(s(15)*s(2),1,s(20)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(20)*s(2),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(5)*s(8),(true->[])),arc(s(13)*s(7),0,s(20)*s(2),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(8),(true->[])),arc(s(7)*s(8),0,s(15)*s(8),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(8)*s(8),0,s(15)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(8),(true->[])),arc(s(9)*s(8),0,s(15)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(20)*s(4),0,s(20)*s(1),(true->[])),arc(s(20)*s(4),1,s(20)*s(6),(true->[])),arc(s(20)*s(4),2,s(20)*s(5),(true->[])),arc(s(19)*s(6),0,s(20)*s(1),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(14)*s(8),(true->[])),arc(s(16)*s(7),0,s(20)*s(2),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(2)*s(8),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(5),(true->[])),arc(s(20)*s(5),0,s(20)*s(2),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(7),0,s(20)*s(2),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(14)*s(8),(true->[])),arc(s(17)*s(7),0,s(20)*s(2),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(5)*s(8),(true->[])),arc(s(18)*s(7),0,s(20)*s(2),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(20)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(8),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(20)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(8),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(20)*s(8),(true->[])),arc(s(12)*s(8),0,s(20)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(5)*s(8),(true->[])),arc(s(13)*s(8),0,s(20)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(9)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(1),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(8),(true->[])),arc(s(20)*s(7),0,s(20)*s(2),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(8),(true->[])),arc(s(16)*s(8),0,s(20)*s(8),(true->[])),arc(s(16)*s(8),1,s(16)*s(8),(true->[])),arc(s(16)*s(8),2,s(2)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(20)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(14)*s(8),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(5)*s(8),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(9)),sink(s(17)*s(9)),sink(s(18)*s(9)),sink(s(19)*s(9)),sink(s(20)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(15)*s(1),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(2)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(8),0,s(10)*s(3),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(9),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(11)*s(7),0,s(20)*s(1),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(9),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(20)*s(1),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(5)*s(6),(true->[])),arc(s(13)*s(4),0,s(20)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(8),0,s(15)*s(3),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(9),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(8),0,s(15)*s(3),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(9),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(7),0,s(20)*s(1),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(2)*s(9),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(4),0,s(20)*s(1),(true->[])),arc(s(19)*s(4),1,s(19)*s(5),(true->[])),arc(s(19)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(7),0,s(20)*s(1),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(5)*s(9),(true->[])),arc(s(18)*s(5),0,s(20)*s(1),(true->[])),arc(s(18)*s(5),1,s(18)*s(7),(true->[])),arc(s(18)*s(5),2,s(9)*s(6),(true->[])),arc(s(4)*s(9),0,s(10)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(9),(true->[])),arc(s(5)*s(9),0,s(10)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(9),0,s(10)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(8),0,s(20)*s(3),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(9),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(8),0,s(20)*s(3),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(5)*s(9),(true->[])),arc(s(13)*s(8),0,s(20)*s(3),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(9)*s(9),(true->[])),arc(s(20)*s(4),0,s(20)*s(1),(true->[])),arc(s(20)*s(4),1,s(20)*s(5),(true->[])),arc(s(20)*s(4),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(20)*s(1),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(14)*s(6),(true->[])),arc(s(18)*s(7),0,s(20)*s(1),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(9)*s(9),(true->[])),arc(s(7)*s(9),0,s(15)*s(9),(true->[])),arc(s(7)*s(9),1,s(11)*s(9),(true->[])),arc(s(7)*s(9),2,s(2)*s(9),(true->[])),arc(s(10)*s(9),0,s(15)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(8)*s(9),0,s(15)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(5)*s(9),(true->[])),arc(s(9)*s(9),0,s(15)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(20)*s(3),(true->[])),arc(s(16)*s(8),1,s(16)*s(8),(true->[])),arc(s(16)*s(8),2,s(2)*s(9),(true->[])),arc(s(20)*s(3),0,s(20)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(3),(true->[])),arc(s(20)*s(6),1,s(20)*s(8),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(8),0,s(20)*s(3),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(14)*s(9),(true->[])),arc(s(17)*s(8),0,s(20)*s(3),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(5)*s(9),(true->[])),arc(s(18)*s(8),0,s(20)*s(3),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(9)*s(9),(true->[])),arc(s(20)*s(5),0,s(20)*s(1),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(6),(true->[])),arc(s(19)*s(7),0,s(20)*s(1),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(14)*s(9),(true->[])),arc(s(11)*s(9),0,s(20)*s(9),(true->[])),arc(s(11)*s(9),1,s(16)*s(9),(true->[])),arc(s(11)*s(9),2,s(2)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(9),(true->[])),arc(s(15)*s(9),1,s(20)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(12)*s(9),0,s(20)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(5)*s(9),(true->[])),arc(s(13)*s(9),0,s(20)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(9),(true->[])),arc(s(20)*s(8),0,s(20)*s(3),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(9),(true->[])),arc(s(20)*s(7),0,s(20)*s(1),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(9),(true->[])),arc(s(16)*s(9),0,s(20)*s(9),(true->[])),arc(s(16)*s(9),1,s(16)*s(9),(true->[])),arc(s(16)*s(9),2,s(2)*s(9),(true->[])),arc(s(20)*s(9),0,s(20)*s(9),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(14)*s(9),(true->[])),arc(s(17)*s(9),0,s(20)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(5)*s(9),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(18)*s(9),(true->[])),arc(s(18)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(14)),sink(s(17)*s(14)),sink(s(18)*s(14)),sink(s(19)*s(14)),sink(s(20)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(9),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(15)*s(1),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(9),0,s(10)*s(3),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(6)*s(5),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(11)*s(8),0,s(20)*s(1),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(2)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(20)*s(1),(true->[])),arc(s(12)*s(7),1,s(17)*s(8),(true->[])),arc(s(12)*s(7),2,s(5)*s(10),(true->[])),arc(s(13)*s(4),0,s(20)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(7)*s(12),0,s(15)*s(3),(true->[])),arc(s(7)*s(12),1,s(11)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(9),0,s(15)*s(3),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(4)*s(13),0,s(10)*s(5),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(14),(true->[])),arc(s(5)*s(10),0,s(10)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(16)*s(11),0,s(20)*s(1),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(2)*s(14),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(4),0,s(20)*s(1),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(8),0,s(20)*s(1),(true->[])),arc(s(17)*s(8),1,s(17)*s(11),(true->[])),arc(s(17)*s(8),2,s(5)*s(10),(true->[])),arc(s(18)*s(7),0,s(20)*s(1),(true->[])),arc(s(18)*s(7),1,s(18)*s(8),(true->[])),arc(s(18)*s(7),2,s(9)*s(10),(true->[])),arc(s(2)*s(14),0,s(6)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(11)*s(12),0,s(20)*s(3),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(2)*s(14),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(12),0,s(20)*s(3),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(5)*s(14),(true->[])),arc(s(13)*s(9),0,s(20)*s(3),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(7)*s(13),0,s(15)*s(5),(true->[])),arc(s(7)*s(13),1,s(11)*s(13),(true->[])),arc(s(7)*s(13),2,s(2)*s(14),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(10),(true->[])),arc(s(8)*s(13),0,s(15)*s(5),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(15)*s(5),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(20)*s(4),0,s(20)*s(1),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(6),(true->[])),arc(s(19)*s(7),0,s(20)*s(1),(true->[])),arc(s(19)*s(7),1,s(19)*s(8),(true->[])),arc(s(19)*s(7),2,s(14)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(1),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(5)*s(14),(true->[])),arc(s(18)*s(8),0,s(20)*s(1),(true->[])),arc(s(18)*s(8),1,s(18)*s(11),(true->[])),arc(s(18)*s(8),2,s(9)*s(10),(true->[])),arc(s(4)*s(14),0,s(10)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(14),0,s(10)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(14),0,s(10)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(16)*s(12),0,s(20)*s(3),(true->[])),arc(s(16)*s(12),1,s(16)*s(12),(true->[])),arc(s(16)*s(12),2,s(2)*s(14),(true->[])),arc(s(20)*s(3),0,s(20)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(3),(true->[])),arc(s(20)*s(6),1,s(20)*s(9),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(9),0,s(20)*s(3),(true->[])),arc(s(19)*s(9),1,s(19)*s(12),(true->[])),arc(s(19)*s(9),2,s(14)*s(10),(true->[])),arc(s(17)*s(12),0,s(20)*s(3),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(5)*s(14),(true->[])),arc(s(18)*s(12),0,s(20)*s(3),(true->[])),arc(s(18)*s(12),1,s(18)*s(12),(true->[])),arc(s(18)*s(12),2,s(9)*s(14),(true->[])),arc(s(11)*s(13),0,s(20)*s(5),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(2)*s(14),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(20)*s(5),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(13),0,s(20)*s(5),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(5)*s(14),(true->[])),arc(s(13)*s(13),0,s(20)*s(5),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(9)*s(14),(true->[])),arc(s(20)*s(7),0,s(20)*s(1),(true->[])),arc(s(20)*s(7),1,s(20)*s(8),(true->[])),arc(s(20)*s(7),2,s(20)*s(10),(true->[])),arc(s(19)*s(8),0,s(20)*s(1),(true->[])),arc(s(19)*s(8),1,s(19)*s(11),(true->[])),arc(s(19)*s(8),2,s(14)*s(10),(true->[])),arc(s(18)*s(11),0,s(20)*s(1),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(9)*s(14),(true->[])),arc(s(7)*s(14),0,s(15)*s(14),(true->[])),arc(s(7)*s(14),1,s(11)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(10)*s(14),0,s(15)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(8)*s(14),0,s(15)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(5)*s(14),(true->[])),arc(s(9)*s(14),0,s(15)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(20)*s(9),0,s(20)*s(3),(true->[])),arc(s(20)*s(9),1,s(20)*s(12),(true->[])),arc(s(20)*s(9),2,s(20)*s(10),(true->[])),arc(s(19)*s(12),0,s(20)*s(3),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(14)*s(14),(true->[])),arc(s(16)*s(13),0,s(20)*s(5),(true->[])),arc(s(16)*s(13),1,s(16)*s(13),(true->[])),arc(s(16)*s(13),2,s(2)*s(14),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(5),(true->[])),arc(s(20)*s(10),1,s(20)*s(13),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(13),0,s(20)*s(5),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(14)*s(14),(true->[])),arc(s(17)*s(13),0,s(20)*s(5),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(5)*s(14),(true->[])),arc(s(18)*s(13),0,s(20)*s(5),(true->[])),arc(s(18)*s(13),1,s(18)*s(13),(true->[])),arc(s(18)*s(13),2,s(9)*s(14),(true->[])),arc(s(20)*s(8),0,s(20)*s(1),(true->[])),arc(s(20)*s(8),1,s(20)*s(11),(true->[])),arc(s(20)*s(8),2,s(20)*s(10),(true->[])),arc(s(19)*s(11),0,s(20)*s(1),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(20)*s(14),(true->[])),arc(s(11)*s(14),1,s(16)*s(14),(true->[])),arc(s(11)*s(14),2,s(2)*s(14),(true->[])),arc(s(15)*s(14),0,s(20)*s(14),(true->[])),arc(s(15)*s(14),1,s(20)*s(14),(true->[])),arc(s(15)*s(14),2,s(20)*s(14),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(12)*s(14),0,s(20)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(5)*s(14),(true->[])),arc(s(13)*s(14),0,s(20)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(9)*s(14),(true->[])),arc(s(20)*s(12),0,s(20)*s(3),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(14),(true->[])),arc(s(20)*s(13),0,s(20)*s(5),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(14),(true->[])),arc(s(20)*s(11),0,s(20)*s(1),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(14),(true->[])),arc(s(16)*s(14),0,s(20)*s(14),(true->[])),arc(s(16)*s(14),1,s(16)*s(14),(true->[])),arc(s(16)*s(14),2,s(2)*s(14),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(20)*s(14),(true->[])),arc(s(19)*s(14),0,s(20)*s(14),(true->[])),arc(s(19)*s(14),1,s(19)*s(14),(true->[])),arc(s(19)*s(14),2,s(14)*s(14),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(5)*s(14),(true->[])),arc(s(18)*s(14),0,s(20)*s(14),(true->[])),arc(s(18)*s(14),1,s(18)*s(14),(true->[])),arc(s(18)*s(14),2,s(9)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(20)),sink(s(17)*s(20)),sink(s(18)*s(20)),sink(s(19)*s(20)),sink(s(20)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(11),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(15)*s(1),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(2)*s(9),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(11),0,s(10)*s(3),(true->[])),arc(s(4)*s(11),1,s(7)*s(13),(true->[])),arc(s(4)*s(11),2,s(2)*s(15),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(11),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(5),(true->[])),arc(s(2)*s(9),1,s(4)*s(14),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(11)*s(10),0,s(20)*s(1),(true->[])),arc(s(11)*s(10),1,s(16)*s(12),(true->[])),arc(s(11)*s(10),2,s(2)*s(15),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(20)*s(1),(true->[])),arc(s(12)*s(7),1,s(17)*s(10),(true->[])),arc(s(12)*s(7),2,s(5)*s(9),(true->[])),arc(s(13)*s(4),0,s(20)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(15),0,s(6)*s(8),(true->[])),arc(s(2)*s(15),1,s(4)*s(19),(true->[])),arc(s(2)*s(15),2,s(5)*s(15),(true->[])),arc(s(7)*s(13),0,s(15)*s(3),(true->[])),arc(s(7)*s(13),1,s(11)*s(17),(true->[])),arc(s(7)*s(13),2,s(2)*s(15),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(11),0,s(15)*s(3),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(5)*s(15),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(11),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(4)*s(14),0,s(10)*s(5),(true->[])),arc(s(4)*s(14),1,s(7)*s(18),(true->[])),arc(s(4)*s(14),2,s(2)*s(15),(true->[])),arc(s(5)*s(9),0,s(10)*s(5),(true->[])),arc(s(5)*s(9),1,s(8)*s(14),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(9),(true->[])),arc(s(16)*s(12),0,s(20)*s(1),(true->[])),arc(s(16)*s(12),1,s(16)*s(16),(true->[])),arc(s(16)*s(12),2,s(2)*s(15),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(4),0,s(20)*s(1),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(10),0,s(20)*s(1),(true->[])),arc(s(17)*s(10),1,s(17)*s(12),(true->[])),arc(s(17)*s(10),2,s(5)*s(15),(true->[])),arc(s(18)*s(7),0,s(20)*s(1),(true->[])),arc(s(18)*s(7),1,s(18)*s(10),(true->[])),arc(s(18)*s(7),2,s(9)*s(9),(true->[])),arc(s(4)*s(19),0,s(10)*s(8),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(20),(true->[])),arc(s(5)*s(15),0,s(10)*s(8),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(15),(true->[])),arc(s(11)*s(17),0,s(20)*s(3),(true->[])),arc(s(11)*s(17),1,s(16)*s(17),(true->[])),arc(s(11)*s(17),2,s(2)*s(20),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(11),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(13),0,s(20)*s(3),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(5)*s(15),(true->[])),arc(s(13)*s(11),0,s(20)*s(3),(true->[])),arc(s(13)*s(11),1,s(18)*s(13),(true->[])),arc(s(13)*s(11),2,s(9)*s(15),(true->[])),arc(s(7)*s(18),0,s(15)*s(5),(true->[])),arc(s(7)*s(18),1,s(11)*s(18),(true->[])),arc(s(7)*s(18),2,s(2)*s(20),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(9),(true->[])),arc(s(8)*s(14),0,s(15)*s(5),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(5)*s(15),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(13)*s(14),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(16),0,s(20)*s(1),(true->[])),arc(s(16)*s(16),1,s(16)*s(16),(true->[])),arc(s(16)*s(16),2,s(2)*s(20),(true->[])),arc(s(20)*s(4),0,s(20)*s(1),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(6),(true->[])),arc(s(19)*s(7),0,s(20)*s(1),(true->[])),arc(s(19)*s(7),1,s(19)*s(10),(true->[])),arc(s(19)*s(7),2,s(14)*s(9),(true->[])),arc(s(17)*s(12),0,s(20)*s(1),(true->[])),arc(s(17)*s(12),1,s(17)*s(16),(true->[])),arc(s(17)*s(12),2,s(5)*s(15),(true->[])),arc(s(18)*s(10),0,s(20)*s(1),(true->[])),arc(s(18)*s(10),1,s(18)*s(12),(true->[])),arc(s(18)*s(10),2,s(9)*s(15),(true->[])),arc(s(2)*s(20),0,s(6)*s(20),(true->[])),arc(s(2)*s(20),1,s(4)*s(20),(true->[])),arc(s(2)*s(20),2,s(5)*s(20),(true->[])),arc(s(7)*s(19),0,s(15)*s(8),(true->[])),arc(s(7)*s(19),1,s(11)*s(19),(true->[])),arc(s(7)*s(19),2,s(2)*s(20),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(15),(true->[])),arc(s(8)*s(19),0,s(15)*s(8),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(5)*s(20),(true->[])),arc(s(9)*s(15),0,s(15)*s(8),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(16)*s(17),0,s(20)*s(3),(true->[])),arc(s(16)*s(17),1,s(16)*s(17),(true->[])),arc(s(16)*s(17),2,s(2)*s(20),(true->[])),arc(s(20)*s(3),0,s(20)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(3),(true->[])),arc(s(20)*s(6),1,s(20)*s(11),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(11),0,s(20)*s(3),(true->[])),arc(s(19)*s(11),1,s(19)*s(13),(true->[])),arc(s(19)*s(11),2,s(14)*s(15),(true->[])),arc(s(17)*s(17),0,s(20)*s(3),(true->[])),arc(s(17)*s(17),1,s(17)*s(17),(true->[])),arc(s(17)*s(17),2,s(5)*s(20),(true->[])),arc(s(18)*s(13),0,s(20)*s(3),(true->[])),arc(s(18)*s(13),1,s(18)*s(17),(true->[])),arc(s(18)*s(13),2,s(9)*s(15),(true->[])),arc(s(11)*s(18),0,s(20)*s(5),(true->[])),arc(s(11)*s(18),1,s(16)*s(18),(true->[])),arc(s(11)*s(18),2,s(2)*s(20),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(19)*s(14),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(12)*s(18),0,s(20)*s(5),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(5)*s(20),(true->[])),arc(s(13)*s(14),0,s(20)*s(5),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(9)*s(15),(true->[])),arc(s(20)*s(7),0,s(20)*s(1),(true->[])),arc(s(20)*s(7),1,s(20)*s(10),(true->[])),arc(s(20)*s(7),2,s(20)*s(9),(true->[])),arc(s(19)*s(10),0,s(20)*s(1),(true->[])),arc(s(19)*s(10),1,s(19)*s(12),(true->[])),arc(s(19)*s(10),2,s(14)*s(15),(true->[])),arc(s(17)*s(16),0,s(20)*s(1),(true->[])),arc(s(17)*s(16),1,s(17)*s(16),(true->[])),arc(s(17)*s(16),2,s(5)*s(20),(true->[])),arc(s(18)*s(12),0,s(20)*s(1),(true->[])),arc(s(18)*s(12),1,s(18)*s(16),(true->[])),arc(s(18)*s(12),2,s(9)*s(15),(true->[])),arc(s(4)*s(20),0,s(10)*s(20),(true->[])),arc(s(4)*s(20),1,s(7)*s(20),(true->[])),arc(s(4)*s(20),2,s(2)*s(20),(true->[])),arc(s(5)*s(20),0,s(10)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(6)*s(20),0,s(10)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(11)*s(19),0,s(20)*s(8),(true->[])),arc(s(11)*s(19),1,s(16)*s(19),(true->[])),arc(s(11)*s(19),2,s(2)*s(20),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(20)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(15),(true->[])),arc(s(14)*s(15),0,s(20)*s(8),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(12)*s(19),0,s(20)*s(8),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(5)*s(20),(true->[])),arc(s(13)*s(19),0,s(20)*s(8),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(9)*s(20),(true->[])),arc(s(20)*s(11),0,s(20)*s(3),(true->[])),arc(s(20)*s(11),1,s(20)*s(13),(true->[])),arc(s(20)*s(11),2,s(20)*s(15),(true->[])),arc(s(19)*s(13),0,s(20)*s(3),(true->[])),arc(s(19)*s(13),1,s(19)*s(17),(true->[])),arc(s(19)*s(13),2,s(14)*s(15),(true->[])),arc(s(18)*s(17),0,s(20)*s(3),(true->[])),arc(s(18)*s(17),1,s(18)*s(17),(true->[])),arc(s(18)*s(17),2,s(9)*s(20),(true->[])),arc(s(16)*s(18),0,s(20)*s(5),(true->[])),arc(s(16)*s(18),1,s(16)*s(18),(true->[])),arc(s(16)*s(18),2,s(2)*s(20),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(9),(true->[])),arc(s(20)*s(9),0,s(20)*s(5),(true->[])),arc(s(20)*s(9),1,s(20)*s(14),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(14),0,s(20)*s(5),(true->[])),arc(s(19)*s(14),1,s(19)*s(18),(true->[])),arc(s(19)*s(14),2,s(14)*s(15),(true->[])),arc(s(17)*s(18),0,s(20)*s(5),(true->[])),arc(s(17)*s(18),1,s(17)*s(18),(true->[])),arc(s(17)*s(18),2,s(5)*s(20),(true->[])),arc(s(18)*s(18),0,s(20)*s(5),(true->[])),arc(s(18)*s(18),1,s(18)*s(18),(true->[])),arc(s(18)*s(18),2,s(9)*s(20),(true->[])),arc(s(20)*s(10),0,s(20)*s(1),(true->[])),arc(s(20)*s(10),1,s(20)*s(12),(true->[])),arc(s(20)*s(10),2,s(20)*s(15),(true->[])),arc(s(19)*s(12),0,s(20)*s(1),(true->[])),arc(s(19)*s(12),1,s(19)*s(16),(true->[])),arc(s(19)*s(12),2,s(14)*s(15),(true->[])),arc(s(18)*s(16),0,s(20)*s(1),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(9)*s(20),(true->[])),arc(s(7)*s(20),0,s(15)*s(20),(true->[])),arc(s(7)*s(20),1,s(11)*s(20),(true->[])),arc(s(7)*s(20),2,s(2)*s(20),(true->[])),arc(s(10)*s(20),0,s(15)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(8)*s(20),0,s(15)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(5)*s(20),(true->[])),arc(s(9)*s(20),0,s(15)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(16)*s(19),0,s(20)*s(8),(true->[])),arc(s(16)*s(19),1,s(16)*s(19),(true->[])),arc(s(16)*s(19),2,s(2)*s(20),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(15),(true->[])),arc(s(20)*s(15),0,s(20)*s(8),(true->[])),arc(s(20)*s(15),1,s(20)*s(19),(true->[])),arc(s(20)*s(15),2,s(20)*s(15),(true->[])),arc(s(19)*s(19),0,s(20)*s(8),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(14)*s(20),(true->[])),arc(s(17)*s(19),0,s(20)*s(8),(true->[])),arc(s(17)*s(19),1,s(17)*s(19),(true->[])),arc(s(17)*s(19),2,s(5)*s(20),(true->[])),arc(s(18)*s(19),0,s(20)*s(8),(true->[])),arc(s(18)*s(19),1,s(18)*s(19),(true->[])),arc(s(18)*s(19),2,s(9)*s(20),(true->[])),arc(s(20)*s(13),0,s(20)*s(3),(true->[])),arc(s(20)*s(13),1,s(20)*s(17),(true->[])),arc(s(20)*s(13),2,s(20)*s(15),(true->[])),arc(s(19)*s(17),0,s(20)*s(3),(true->[])),arc(s(19)*s(17),1,s(19)*s(17),(true->[])),arc(s(19)*s(17),2,s(14)*s(20),(true->[])),arc(s(20)*s(14),0,s(20)*s(5),(true->[])),arc(s(20)*s(14),1,s(20)*s(18),(true->[])),arc(s(20)*s(14),2,s(20)*s(15),(true->[])),arc(s(19)*s(18),0,s(20)*s(5),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(14)*s(20),(true->[])),arc(s(20)*s(12),0,s(20)*s(1),(true->[])),arc(s(20)*s(12),1,s(20)*s(16),(true->[])),arc(s(20)*s(12),2,s(20)*s(15),(true->[])),arc(s(19)*s(16),0,s(20)*s(1),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(14)*s(20),(true->[])),arc(s(11)*s(20),0,s(20)*s(20),(true->[])),arc(s(11)*s(20),1,s(16)*s(20),(true->[])),arc(s(11)*s(20),2,s(2)*s(20),(true->[])),arc(s(15)*s(20),0,s(20)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(20)*s(20),(true->[])),arc(s(12)*s(20),0,s(20)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(5)*s(20),(true->[])),arc(s(13)*s(20),0,s(20)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(9)*s(20),(true->[])),arc(s(20)*s(19),0,s(20)*s(8),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(20)*s(20),(true->[])),arc(s(20)*s(17),0,s(20)*s(3),(true->[])),arc(s(20)*s(17),1,s(20)*s(17),(true->[])),arc(s(20)*s(17),2,s(20)*s(20),(true->[])),arc(s(20)*s(18),0,s(20)*s(5),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(20)*s(20),(true->[])),arc(s(20)*s(16),0,s(20)*s(1),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(20),(true->[])),arc(s(16)*s(20),0,s(20)*s(20),(true->[])),arc(s(16)*s(20),1,s(16)*s(20),(true->[])),arc(s(16)*s(20),2,s(2)*s(20),(true->[])),arc(s(20)*s(20),0,s(20)*s(20),(true->[])),arc(s(20)*s(20),1,s(20)*s(20),(true->[])),arc(s(20)*s(20),2,s(20)*s(20),(true->[])),arc(s(19)*s(20),0,s(20)*s(20),(true->[])),arc(s(19)*s(20),1,s(19)*s(20),(true->[])),arc(s(19)*s(20),2,s(14)*s(20),(true->[])),arc(s(17)*s(20),0,s(20)*s(20),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(5)*s(20),(true->[])),arc(s(18)*s(20),0,s(20)*s(20),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(9)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(4)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(10)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(15)*s(1),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(15)*s(1),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(21)*s(1),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(4),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(21)*s(1),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(5)*s(4),(true->[])),arc(s(13)*s(3),0,s(21)*s(1),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(15)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(15)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(27)*s(1),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(2)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(3),0,s(27)*s(1),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(27)*s(1),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(5)*s(4),(true->[])),arc(s(18)*s(3),0,s(27)*s(1),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(21)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(2)*s(4),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(12)*s(4),0,s(21)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(5)*s(4),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(2)*s(4),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(3),0,s(27)*s(1),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(20)*s(4),(true->[])),arc(s(25)*s(3),0,s(27)*s(1),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(14)*s(4),(true->[])),arc(s(23)*s(3),0,s(27)*s(1),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(5)*s(4),(true->[])),arc(s(24)*s(3),0,s(27)*s(1),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(9)*s(4),(true->[])),arc(s(16)*s(4),0,s(27)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(2)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(27)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(4),0,s(27)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(5)*s(4),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(9)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(1),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(4),(true->[])),arc(s(22)*s(4),0,s(27)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(2)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(26)*s(4),0,s(27)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(20)*s(4),(true->[])),arc(s(25)*s(4),0,s(27)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(14)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(5)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(4)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(10)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(15)*s(1),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(15)*s(1),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(21)*s(1),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(4),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(21)*s(1),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(5)*s(4),(true->[])),arc(s(13)*s(3),0,s(21)*s(1),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(15)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(15)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(27)*s(1),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(2)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(3),0,s(27)*s(1),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(27)*s(1),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(5)*s(4),(true->[])),arc(s(18)*s(3),0,s(27)*s(1),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(21)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(2)*s(4),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(12)*s(4),0,s(21)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(5)*s(4),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(1),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(2)*s(4),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(3),0,s(27)*s(1),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(20)*s(4),(true->[])),arc(s(25)*s(3),0,s(27)*s(1),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(14)*s(4),(true->[])),arc(s(23)*s(3),0,s(27)*s(1),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(5)*s(4),(true->[])),arc(s(24)*s(3),0,s(27)*s(1),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(9)*s(4),(true->[])),arc(s(16)*s(4),0,s(27)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(2)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(27)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(4),0,s(27)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(5)*s(4),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(9)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(1),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(4),(true->[])),arc(s(22)*s(4),0,s(27)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(2)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(26)*s(4),0,s(27)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(20)*s(4),(true->[])),arc(s(25)*s(4),0,s(27)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(14)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(5)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(8)),sink(s(23)*s(8)),sink(s(24)*s(8)),sink(s(25)*s(8)),sink(s(26)*s(8)),sink(s(27)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(2)*s(5),(true->[])),arc(s(5)*s(3),0,s(10)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(2)*s(5),0,s(6)*s(2),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(15)*s(1),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(5)*s(5),(true->[])),arc(s(9)*s(3),0,s(15)*s(1),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(4)*s(7),0,s(10)*s(2),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(10)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(11)*s(6),0,s(21)*s(1),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(2)*s(8),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(21)*s(1),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(12)*s(6),0,s(21)*s(1),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(5)*s(8),(true->[])),arc(s(13)*s(4),0,s(21)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(9)*s(5),(true->[])),arc(s(7)*s(7),0,s(15)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(2)*s(8),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(8)*s(7),0,s(15)*s(2),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(5)*s(8),(true->[])),arc(s(9)*s(5),0,s(15)*s(2),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(4)*s(8),0,s(10)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(10)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(16)*s(6),0,s(27)*s(1),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(2)*s(8),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(27)*s(1),(true->[])),arc(s(20)*s(3),1,s(26)*s(4),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(4),0,s(27)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(6),(true->[])),arc(s(19)*s(4),2,s(14)*s(5),(true->[])),arc(s(17)*s(6),0,s(27)*s(1),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(5)*s(8),(true->[])),arc(s(18)*s(6),0,s(27)*s(1),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(9)*s(8),(true->[])),arc(s(11)*s(7),0,s(21)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(8),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(21)*s(2),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(7),0,s(21)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(5)*s(8),(true->[])),arc(s(13)*s(7),0,s(21)*s(2),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(8),(true->[])),arc(s(7)*s(8),0,s(15)*s(8),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(8)*s(8),0,s(15)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(8),(true->[])),arc(s(9)*s(8),0,s(15)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(22)*s(6),0,s(27)*s(1),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(2)*s(8),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(1),(true->[])),arc(s(27)*s(3),1,s(27)*s(4),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(4),0,s(27)*s(1),(true->[])),arc(s(26)*s(4),1,s(26)*s(6),(true->[])),arc(s(26)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(6),0,s(27)*s(1),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(14)*s(8),(true->[])),arc(s(23)*s(6),0,s(27)*s(1),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(5)*s(8),(true->[])),arc(s(24)*s(6),0,s(27)*s(1),(true->[])),arc(s(24)*s(6),1,s(24)*s(6),(true->[])),arc(s(24)*s(6),2,s(9)*s(8),(true->[])),arc(s(16)*s(7),0,s(27)*s(2),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(2)*s(8),(true->[])),arc(s(21)*s(2),0,s(27)*s(2),(true->[])),arc(s(21)*s(2),1,s(27)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(5),(true->[])),arc(s(20)*s(5),0,s(27)*s(2),(true->[])),arc(s(20)*s(5),1,s(26)*s(7),(true->[])),arc(s(20)*s(5),2,s(27)*s(5),(true->[])),arc(s(19)*s(7),0,s(27)*s(2),(true->[])),arc(s(19)*s(7),1,s(25)*s(7),(true->[])),arc(s(19)*s(7),2,s(14)*s(8),(true->[])),arc(s(17)*s(7),0,s(27)*s(2),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(5)*s(8),(true->[])),arc(s(18)*s(7),0,s(27)*s(2),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(21)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(8),(true->[])),arc(s(15)*s(8),0,s(21)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(8),(true->[])),arc(s(14)*s(8),0,s(21)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(20)*s(8),(true->[])),arc(s(12)*s(8),0,s(21)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(5)*s(8),(true->[])),arc(s(13)*s(8),0,s(21)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(9)*s(8),(true->[])),arc(s(27)*s(4),0,s(27)*s(1),(true->[])),arc(s(27)*s(4),1,s(27)*s(6),(true->[])),arc(s(27)*s(4),2,s(27)*s(5),(true->[])),arc(s(26)*s(6),0,s(27)*s(1),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(20)*s(8),(true->[])),arc(s(22)*s(7),0,s(27)*s(2),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(2)*s(8),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(5),(true->[])),arc(s(27)*s(5),0,s(27)*s(2),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(5),(true->[])),arc(s(26)*s(7),0,s(27)*s(2),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(7),0,s(27)*s(2),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(14)*s(8),(true->[])),arc(s(23)*s(7),0,s(27)*s(2),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(5)*s(8),(true->[])),arc(s(24)*s(7),0,s(27)*s(2),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(9)*s(8),(true->[])),arc(s(16)*s(8),0,s(27)*s(8),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(2)*s(8),(true->[])),arc(s(21)*s(8),0,s(27)*s(8),(true->[])),arc(s(21)*s(8),1,s(27)*s(8),(true->[])),arc(s(21)*s(8),2,s(27)*s(8),(true->[])),arc(s(20)*s(8),0,s(27)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(8),(true->[])),arc(s(20)*s(8),2,s(27)*s(8),(true->[])),arc(s(19)*s(8),0,s(27)*s(8),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(14)*s(8),(true->[])),arc(s(17)*s(8),0,s(27)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(5)*s(8),(true->[])),arc(s(18)*s(8),0,s(27)*s(8),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(9)*s(8),(true->[])),arc(s(27)*s(6),0,s(27)*s(1),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(8),(true->[])),arc(s(27)*s(7),0,s(27)*s(2),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(8),(true->[])),arc(s(22)*s(8),0,s(27)*s(8),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(2)*s(8),(true->[])),arc(s(27)*s(8),0,s(27)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(8),(true->[])),arc(s(26)*s(8),0,s(27)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(20)*s(8),(true->[])),arc(s(25)*s(8),0,s(27)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(14)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(5)*s(8),(true->[])),arc(s(24)*s(8),0,s(27)*s(8),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(9)),sink(s(23)*s(9)),sink(s(24)*s(9)),sink(s(25)*s(9)),sink(s(26)*s(9)),sink(s(27)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(15)*s(1),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(2)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(8),0,s(10)*s(3),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(9),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(11)*s(7),0,s(21)*s(1),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(9),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(21)*s(1),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(5)*s(6),(true->[])),arc(s(13)*s(4),0,s(21)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(8),0,s(15)*s(3),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(9),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(8),0,s(15)*s(3),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(9),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(7),0,s(27)*s(1),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(2)*s(9),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(27)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(5),(true->[])),arc(s(19)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(7),0,s(27)*s(1),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(5)*s(9),(true->[])),arc(s(18)*s(5),0,s(27)*s(1),(true->[])),arc(s(18)*s(5),1,s(24)*s(7),(true->[])),arc(s(18)*s(5),2,s(9)*s(6),(true->[])),arc(s(4)*s(9),0,s(10)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(9),(true->[])),arc(s(5)*s(9),0,s(10)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(9),0,s(10)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(8),0,s(21)*s(3),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(9),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(8),0,s(21)*s(3),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(5)*s(9),(true->[])),arc(s(13)*s(8),0,s(21)*s(3),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(9)*s(9),(true->[])),arc(s(22)*s(7),0,s(27)*s(1),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(2)*s(9),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(4),0,s(27)*s(1),(true->[])),arc(s(26)*s(4),1,s(26)*s(5),(true->[])),arc(s(26)*s(4),2,s(20)*s(6),(true->[])),arc(s(25)*s(5),0,s(27)*s(1),(true->[])),arc(s(25)*s(5),1,s(25)*s(7),(true->[])),arc(s(25)*s(5),2,s(14)*s(6),(true->[])),arc(s(23)*s(7),0,s(27)*s(1),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(5)*s(9),(true->[])),arc(s(24)*s(7),0,s(27)*s(1),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(9)*s(9),(true->[])),arc(s(7)*s(9),0,s(15)*s(9),(true->[])),arc(s(7)*s(9),1,s(11)*s(9),(true->[])),arc(s(7)*s(9),2,s(2)*s(9),(true->[])),arc(s(10)*s(9),0,s(15)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(8)*s(9),0,s(15)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(5)*s(9),(true->[])),arc(s(9)*s(9),0,s(15)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(27)*s(3),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(2)*s(9),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(27)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(8),0,s(27)*s(3),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(14)*s(9),(true->[])),arc(s(17)*s(8),0,s(27)*s(3),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(5)*s(9),(true->[])),arc(s(18)*s(8),0,s(27)*s(3),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(9)*s(9),(true->[])),arc(s(27)*s(4),0,s(27)*s(1),(true->[])),arc(s(27)*s(4),1,s(27)*s(5),(true->[])),arc(s(27)*s(4),2,s(27)*s(6),(true->[])),arc(s(26)*s(5),0,s(27)*s(1),(true->[])),arc(s(26)*s(5),1,s(26)*s(7),(true->[])),arc(s(26)*s(5),2,s(20)*s(6),(true->[])),arc(s(25)*s(7),0,s(27)*s(1),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(14)*s(9),(true->[])),arc(s(11)*s(9),0,s(21)*s(9),(true->[])),arc(s(11)*s(9),1,s(16)*s(9),(true->[])),arc(s(11)*s(9),2,s(2)*s(9),(true->[])),arc(s(15)*s(9),0,s(21)*s(9),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(21)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(12)*s(9),0,s(21)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(5)*s(9),(true->[])),arc(s(13)*s(9),0,s(21)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(9),(true->[])),arc(s(22)*s(8),0,s(27)*s(3),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(2)*s(9),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(3),(true->[])),arc(s(27)*s(6),1,s(27)*s(8),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(8),0,s(27)*s(3),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(20)*s(9),(true->[])),arc(s(25)*s(8),0,s(27)*s(3),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(14)*s(9),(true->[])),arc(s(23)*s(8),0,s(27)*s(3),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(5)*s(9),(true->[])),arc(s(24)*s(8),0,s(27)*s(3),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(9)*s(9),(true->[])),arc(s(27)*s(5),0,s(27)*s(1),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(6),(true->[])),arc(s(26)*s(7),0,s(27)*s(1),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(20)*s(9),(true->[])),arc(s(16)*s(9),0,s(27)*s(9),(true->[])),arc(s(16)*s(9),1,s(22)*s(9),(true->[])),arc(s(16)*s(9),2,s(2)*s(9),(true->[])),arc(s(21)*s(9),0,s(27)*s(9),(true->[])),arc(s(21)*s(9),1,s(27)*s(9),(true->[])),arc(s(21)*s(9),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(9),0,s(27)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(14)*s(9),(true->[])),arc(s(17)*s(9),0,s(27)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(5)*s(9),(true->[])),arc(s(18)*s(9),0,s(27)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(9)*s(9),(true->[])),arc(s(27)*s(8),0,s(27)*s(3),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(9),(true->[])),arc(s(27)*s(7),0,s(27)*s(1),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(9),(true->[])),arc(s(22)*s(9),0,s(27)*s(9),(true->[])),arc(s(22)*s(9),1,s(22)*s(9),(true->[])),arc(s(22)*s(9),2,s(2)*s(9),(true->[])),arc(s(27)*s(9),0,s(27)*s(9),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(26)*s(9),0,s(27)*s(9),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(20)*s(9),(true->[])),arc(s(25)*s(9),0,s(27)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(14)*s(9),(true->[])),arc(s(23)*s(9),0,s(27)*s(9),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(5)*s(9),(true->[])),arc(s(24)*s(9),0,s(27)*s(9),(true->[])),arc(s(24)*s(9),1,s(24)*s(9),(true->[])),arc(s(24)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(14)),sink(s(23)*s(14)),sink(s(24)*s(14)),sink(s(25)*s(14)),sink(s(26)*s(14)),sink(s(27)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(9),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(15)*s(1),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(9),0,s(10)*s(3),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(6)*s(5),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(11)*s(8),0,s(21)*s(1),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(2)*s(10),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(21)*s(1),(true->[])),arc(s(12)*s(7),1,s(17)*s(8),(true->[])),arc(s(12)*s(7),2,s(5)*s(10),(true->[])),arc(s(13)*s(4),0,s(21)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(7)*s(12),0,s(15)*s(3),(true->[])),arc(s(7)*s(12),1,s(11)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(9),0,s(15)*s(3),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(4)*s(13),0,s(10)*s(5),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(14),(true->[])),arc(s(5)*s(10),0,s(10)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(16)*s(11),0,s(27)*s(1),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(2)*s(14),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(27)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(8),0,s(27)*s(1),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(5)*s(10),(true->[])),arc(s(18)*s(7),0,s(27)*s(1),(true->[])),arc(s(18)*s(7),1,s(24)*s(8),(true->[])),arc(s(18)*s(7),2,s(9)*s(10),(true->[])),arc(s(2)*s(14),0,s(6)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(11)*s(12),0,s(21)*s(3),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(2)*s(14),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(12),0,s(21)*s(3),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(5)*s(14),(true->[])),arc(s(13)*s(9),0,s(21)*s(3),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(7)*s(13),0,s(15)*s(5),(true->[])),arc(s(7)*s(13),1,s(11)*s(13),(true->[])),arc(s(7)*s(13),2,s(2)*s(14),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(10),(true->[])),arc(s(8)*s(13),0,s(15)*s(5),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(15)*s(5),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(22)*s(11),0,s(27)*s(1),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(2)*s(14),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(4),0,s(27)*s(1),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(20)*s(6),(true->[])),arc(s(25)*s(7),0,s(27)*s(1),(true->[])),arc(s(25)*s(7),1,s(25)*s(8),(true->[])),arc(s(25)*s(7),2,s(14)*s(10),(true->[])),arc(s(23)*s(11),0,s(27)*s(1),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(5)*s(14),(true->[])),arc(s(24)*s(8),0,s(27)*s(1),(true->[])),arc(s(24)*s(8),1,s(24)*s(11),(true->[])),arc(s(24)*s(8),2,s(9)*s(10),(true->[])),arc(s(4)*s(14),0,s(10)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(14),0,s(10)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(14),0,s(10)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(16)*s(12),0,s(27)*s(3),(true->[])),arc(s(16)*s(12),1,s(22)*s(12),(true->[])),arc(s(16)*s(12),2,s(2)*s(14),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(27)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(9),0,s(27)*s(3),(true->[])),arc(s(19)*s(9),1,s(25)*s(12),(true->[])),arc(s(19)*s(9),2,s(14)*s(10),(true->[])),arc(s(17)*s(12),0,s(27)*s(3),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(5)*s(14),(true->[])),arc(s(18)*s(12),0,s(27)*s(3),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(9)*s(14),(true->[])),arc(s(11)*s(13),0,s(21)*s(5),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(2)*s(14),(true->[])),arc(s(15)*s(5),0,s(21)*s(5),(true->[])),arc(s(15)*s(5),1,s(21)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(21)*s(5),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(13),0,s(21)*s(5),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(5)*s(14),(true->[])),arc(s(13)*s(13),0,s(21)*s(5),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(9)*s(14),(true->[])),arc(s(27)*s(4),0,s(27)*s(1),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(6),(true->[])),arc(s(26)*s(7),0,s(27)*s(1),(true->[])),arc(s(26)*s(7),1,s(26)*s(8),(true->[])),arc(s(26)*s(7),2,s(20)*s(10),(true->[])),arc(s(25)*s(8),0,s(27)*s(1),(true->[])),arc(s(25)*s(8),1,s(25)*s(11),(true->[])),arc(s(25)*s(8),2,s(14)*s(10),(true->[])),arc(s(24)*s(11),0,s(27)*s(1),(true->[])),arc(s(24)*s(11),1,s(24)*s(11),(true->[])),arc(s(24)*s(11),2,s(9)*s(14),(true->[])),arc(s(7)*s(14),0,s(15)*s(14),(true->[])),arc(s(7)*s(14),1,s(11)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(10)*s(14),0,s(15)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(8)*s(14),0,s(15)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(5)*s(14),(true->[])),arc(s(9)*s(14),0,s(15)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(22)*s(12),0,s(27)*s(3),(true->[])),arc(s(22)*s(12),1,s(22)*s(12),(true->[])),arc(s(22)*s(12),2,s(2)*s(14),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(3),(true->[])),arc(s(27)*s(6),1,s(27)*s(9),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(9),0,s(27)*s(3),(true->[])),arc(s(26)*s(9),1,s(26)*s(12),(true->[])),arc(s(26)*s(9),2,s(20)*s(10),(true->[])),arc(s(25)*s(12),0,s(27)*s(3),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(14)*s(14),(true->[])),arc(s(23)*s(12),0,s(27)*s(3),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(5)*s(14),(true->[])),arc(s(24)*s(12),0,s(27)*s(3),(true->[])),arc(s(24)*s(12),1,s(24)*s(12),(true->[])),arc(s(24)*s(12),2,s(9)*s(14),(true->[])),arc(s(16)*s(13),0,s(27)*s(5),(true->[])),arc(s(16)*s(13),1,s(22)*s(13),(true->[])),arc(s(16)*s(13),2,s(2)*s(14),(true->[])),arc(s(21)*s(5),0,s(27)*s(5),(true->[])),arc(s(21)*s(5),1,s(27)*s(5),(true->[])),arc(s(21)*s(5),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(27)*s(5),(true->[])),arc(s(20)*s(10),1,s(26)*s(13),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(13),0,s(27)*s(5),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(14)*s(14),(true->[])),arc(s(17)*s(13),0,s(27)*s(5),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(5)*s(14),(true->[])),arc(s(18)*s(13),0,s(27)*s(5),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(9)*s(14),(true->[])),arc(s(27)*s(7),0,s(27)*s(1),(true->[])),arc(s(27)*s(7),1,s(27)*s(8),(true->[])),arc(s(27)*s(7),2,s(27)*s(10),(true->[])),arc(s(26)*s(8),0,s(27)*s(1),(true->[])),arc(s(26)*s(8),1,s(26)*s(11),(true->[])),arc(s(26)*s(8),2,s(20)*s(10),(true->[])),arc(s(25)*s(11),0,s(27)*s(1),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(21)*s(14),(true->[])),arc(s(11)*s(14),1,s(16)*s(14),(true->[])),arc(s(11)*s(14),2,s(2)*s(14),(true->[])),arc(s(15)*s(14),0,s(21)*s(14),(true->[])),arc(s(15)*s(14),1,s(21)*s(14),(true->[])),arc(s(15)*s(14),2,s(20)*s(14),(true->[])),arc(s(14)*s(14),0,s(21)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(12)*s(14),0,s(21)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(5)*s(14),(true->[])),arc(s(13)*s(14),0,s(21)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(9)*s(14),(true->[])),arc(s(27)*s(9),0,s(27)*s(3),(true->[])),arc(s(27)*s(9),1,s(27)*s(12),(true->[])),arc(s(27)*s(9),2,s(27)*s(10),(true->[])),arc(s(26)*s(12),0,s(27)*s(3),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(20)*s(14),(true->[])),arc(s(22)*s(13),0,s(27)*s(5),(true->[])),arc(s(22)*s(13),1,s(22)*s(13),(true->[])),arc(s(22)*s(13),2,s(2)*s(14),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(27)*s(10),(true->[])),arc(s(27)*s(10),0,s(27)*s(5),(true->[])),arc(s(27)*s(10),1,s(27)*s(13),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(26)*s(13),0,s(27)*s(5),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(20)*s(14),(true->[])),arc(s(25)*s(13),0,s(27)*s(5),(true->[])),arc(s(25)*s(13),1,s(25)*s(13),(true->[])),arc(s(25)*s(13),2,s(14)*s(14),(true->[])),arc(s(23)*s(13),0,s(27)*s(5),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(5)*s(14),(true->[])),arc(s(24)*s(13),0,s(27)*s(5),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(9)*s(14),(true->[])),arc(s(27)*s(8),0,s(27)*s(1),(true->[])),arc(s(27)*s(8),1,s(27)*s(11),(true->[])),arc(s(27)*s(8),2,s(27)*s(10),(true->[])),arc(s(26)*s(11),0,s(27)*s(1),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(20)*s(14),(true->[])),arc(s(16)*s(14),0,s(27)*s(14),(true->[])),arc(s(16)*s(14),1,s(22)*s(14),(true->[])),arc(s(16)*s(14),2,s(2)*s(14),(true->[])),arc(s(21)*s(14),0,s(27)*s(14),(true->[])),arc(s(21)*s(14),1,s(27)*s(14),(true->[])),arc(s(21)*s(14),2,s(27)*s(14),(true->[])),arc(s(20)*s(14),0,s(27)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(27)*s(14),(true->[])),arc(s(19)*s(14),0,s(27)*s(14),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(14)*s(14),(true->[])),arc(s(17)*s(14),0,s(27)*s(14),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(5)*s(14),(true->[])),arc(s(18)*s(14),0,s(27)*s(14),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(9)*s(14),(true->[])),arc(s(27)*s(12),0,s(27)*s(3),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(27)*s(14),(true->[])),arc(s(27)*s(13),0,s(27)*s(5),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(27)*s(14),(true->[])),arc(s(27)*s(11),0,s(27)*s(1),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(14),(true->[])),arc(s(22)*s(14),0,s(27)*s(14),(true->[])),arc(s(22)*s(14),1,s(22)*s(14),(true->[])),arc(s(22)*s(14),2,s(2)*s(14),(true->[])),arc(s(27)*s(14),0,s(27)*s(14),(true->[])),arc(s(27)*s(14),1,s(27)*s(14),(true->[])),arc(s(27)*s(14),2,s(27)*s(14),(true->[])),arc(s(26)*s(14),0,s(27)*s(14),(true->[])),arc(s(26)*s(14),1,s(26)*s(14),(true->[])),arc(s(26)*s(14),2,s(20)*s(14),(true->[])),arc(s(25)*s(14),0,s(27)*s(14),(true->[])),arc(s(25)*s(14),1,s(25)*s(14),(true->[])),arc(s(25)*s(14),2,s(14)*s(14),(true->[])),arc(s(23)*s(14),0,s(27)*s(14),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(5)*s(14),(true->[])),arc(s(24)*s(14),0,s(27)*s(14),(true->[])),arc(s(24)*s(14),1,s(24)*s(14),(true->[])),arc(s(24)*s(14),2,s(9)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(20)),sink(s(23)*s(20)),sink(s(24)*s(20)),sink(s(25)*s(20)),sink(s(26)*s(20)),sink(s(27)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(11),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(15)*s(1),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(2)*s(9),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(11),0,s(10)*s(3),(true->[])),arc(s(4)*s(11),1,s(7)*s(13),(true->[])),arc(s(4)*s(11),2,s(2)*s(15),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(11),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(5),(true->[])),arc(s(2)*s(9),1,s(4)*s(14),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(11)*s(10),0,s(21)*s(1),(true->[])),arc(s(11)*s(10),1,s(16)*s(12),(true->[])),arc(s(11)*s(10),2,s(2)*s(15),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(21)*s(1),(true->[])),arc(s(12)*s(7),1,s(17)*s(10),(true->[])),arc(s(12)*s(7),2,s(5)*s(9),(true->[])),arc(s(13)*s(4),0,s(21)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(15),0,s(6)*s(8),(true->[])),arc(s(2)*s(15),1,s(4)*s(19),(true->[])),arc(s(2)*s(15),2,s(5)*s(15),(true->[])),arc(s(7)*s(13),0,s(15)*s(3),(true->[])),arc(s(7)*s(13),1,s(11)*s(17),(true->[])),arc(s(7)*s(13),2,s(2)*s(15),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(11),0,s(15)*s(3),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(5)*s(15),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(11),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(4)*s(14),0,s(10)*s(5),(true->[])),arc(s(4)*s(14),1,s(7)*s(18),(true->[])),arc(s(4)*s(14),2,s(2)*s(15),(true->[])),arc(s(5)*s(9),0,s(10)*s(5),(true->[])),arc(s(5)*s(9),1,s(8)*s(14),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(9),(true->[])),arc(s(16)*s(12),0,s(27)*s(1),(true->[])),arc(s(16)*s(12),1,s(22)*s(16),(true->[])),arc(s(16)*s(12),2,s(2)*s(15),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(27)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(10),0,s(27)*s(1),(true->[])),arc(s(17)*s(10),1,s(23)*s(12),(true->[])),arc(s(17)*s(10),2,s(5)*s(15),(true->[])),arc(s(18)*s(7),0,s(27)*s(1),(true->[])),arc(s(18)*s(7),1,s(24)*s(10),(true->[])),arc(s(18)*s(7),2,s(9)*s(9),(true->[])),arc(s(4)*s(19),0,s(10)*s(8),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(2)*s(20),(true->[])),arc(s(5)*s(15),0,s(10)*s(8),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(15),(true->[])),arc(s(11)*s(17),0,s(21)*s(3),(true->[])),arc(s(11)*s(17),1,s(16)*s(17),(true->[])),arc(s(11)*s(17),2,s(2)*s(20),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(11),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(13),0,s(21)*s(3),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(5)*s(15),(true->[])),arc(s(13)*s(11),0,s(21)*s(3),(true->[])),arc(s(13)*s(11),1,s(18)*s(13),(true->[])),arc(s(13)*s(11),2,s(9)*s(15),(true->[])),arc(s(7)*s(18),0,s(15)*s(5),(true->[])),arc(s(7)*s(18),1,s(11)*s(18),(true->[])),arc(s(7)*s(18),2,s(2)*s(20),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(9),(true->[])),arc(s(8)*s(14),0,s(15)*s(5),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(5)*s(15),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(13)*s(14),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(22)*s(16),0,s(27)*s(1),(true->[])),arc(s(22)*s(16),1,s(22)*s(16),(true->[])),arc(s(22)*s(16),2,s(2)*s(20),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(4),0,s(27)*s(1),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(20)*s(6),(true->[])),arc(s(25)*s(7),0,s(27)*s(1),(true->[])),arc(s(25)*s(7),1,s(25)*s(10),(true->[])),arc(s(25)*s(7),2,s(14)*s(9),(true->[])),arc(s(23)*s(12),0,s(27)*s(1),(true->[])),arc(s(23)*s(12),1,s(23)*s(16),(true->[])),arc(s(23)*s(12),2,s(5)*s(15),(true->[])),arc(s(24)*s(10),0,s(27)*s(1),(true->[])),arc(s(24)*s(10),1,s(24)*s(12),(true->[])),arc(s(24)*s(10),2,s(9)*s(15),(true->[])),arc(s(2)*s(20),0,s(6)*s(20),(true->[])),arc(s(2)*s(20),1,s(4)*s(20),(true->[])),arc(s(2)*s(20),2,s(5)*s(20),(true->[])),arc(s(7)*s(19),0,s(15)*s(8),(true->[])),arc(s(7)*s(19),1,s(11)*s(19),(true->[])),arc(s(7)*s(19),2,s(2)*s(20),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(15),(true->[])),arc(s(8)*s(19),0,s(15)*s(8),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(5)*s(20),(true->[])),arc(s(9)*s(15),0,s(15)*s(8),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(16)*s(17),0,s(27)*s(3),(true->[])),arc(s(16)*s(17),1,s(22)*s(17),(true->[])),arc(s(16)*s(17),2,s(2)*s(20),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(27)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(11),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(11),0,s(27)*s(3),(true->[])),arc(s(19)*s(11),1,s(25)*s(13),(true->[])),arc(s(19)*s(11),2,s(14)*s(15),(true->[])),arc(s(17)*s(17),0,s(27)*s(3),(true->[])),arc(s(17)*s(17),1,s(23)*s(17),(true->[])),arc(s(17)*s(17),2,s(5)*s(20),(true->[])),arc(s(18)*s(13),0,s(27)*s(3),(true->[])),arc(s(18)*s(13),1,s(24)*s(17),(true->[])),arc(s(18)*s(13),2,s(9)*s(15),(true->[])),arc(s(11)*s(18),0,s(21)*s(5),(true->[])),arc(s(11)*s(18),1,s(16)*s(18),(true->[])),arc(s(11)*s(18),2,s(2)*s(20),(true->[])),arc(s(15)*s(5),0,s(21)*s(5),(true->[])),arc(s(15)*s(5),1,s(21)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(21)*s(5),(true->[])),arc(s(14)*s(9),1,s(19)*s(14),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(12)*s(18),0,s(21)*s(5),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(5)*s(20),(true->[])),arc(s(13)*s(14),0,s(21)*s(5),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(9)*s(15),(true->[])),arc(s(27)*s(4),0,s(27)*s(1),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(6),(true->[])),arc(s(26)*s(7),0,s(27)*s(1),(true->[])),arc(s(26)*s(7),1,s(26)*s(10),(true->[])),arc(s(26)*s(7),2,s(20)*s(9),(true->[])),arc(s(25)*s(10),0,s(27)*s(1),(true->[])),arc(s(25)*s(10),1,s(25)*s(12),(true->[])),arc(s(25)*s(10),2,s(14)*s(15),(true->[])),arc(s(23)*s(16),0,s(27)*s(1),(true->[])),arc(s(23)*s(16),1,s(23)*s(16),(true->[])),arc(s(23)*s(16),2,s(5)*s(20),(true->[])),arc(s(24)*s(12),0,s(27)*s(1),(true->[])),arc(s(24)*s(12),1,s(24)*s(16),(true->[])),arc(s(24)*s(12),2,s(9)*s(15),(true->[])),arc(s(4)*s(20),0,s(10)*s(20),(true->[])),arc(s(4)*s(20),1,s(7)*s(20),(true->[])),arc(s(4)*s(20),2,s(2)*s(20),(true->[])),arc(s(5)*s(20),0,s(10)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(6)*s(20),0,s(10)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(11)*s(19),0,s(21)*s(8),(true->[])),arc(s(11)*s(19),1,s(16)*s(19),(true->[])),arc(s(11)*s(19),2,s(2)*s(20),(true->[])),arc(s(15)*s(8),0,s(21)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(15),(true->[])),arc(s(14)*s(15),0,s(21)*s(8),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(12)*s(19),0,s(21)*s(8),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(5)*s(20),(true->[])),arc(s(13)*s(19),0,s(21)*s(8),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(9)*s(20),(true->[])),arc(s(22)*s(17),0,s(27)*s(3),(true->[])),arc(s(22)*s(17),1,s(22)*s(17),(true->[])),arc(s(22)*s(17),2,s(2)*s(20),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(3),(true->[])),arc(s(27)*s(6),1,s(27)*s(11),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(11),0,s(27)*s(3),(true->[])),arc(s(26)*s(11),1,s(26)*s(13),(true->[])),arc(s(26)*s(11),2,s(20)*s(15),(true->[])),arc(s(25)*s(13),0,s(27)*s(3),(true->[])),arc(s(25)*s(13),1,s(25)*s(17),(true->[])),arc(s(25)*s(13),2,s(14)*s(15),(true->[])),arc(s(23)*s(17),0,s(27)*s(3),(true->[])),arc(s(23)*s(17),1,s(23)*s(17),(true->[])),arc(s(23)*s(17),2,s(5)*s(20),(true->[])),arc(s(24)*s(17),0,s(27)*s(3),(true->[])),arc(s(24)*s(17),1,s(24)*s(17),(true->[])),arc(s(24)*s(17),2,s(9)*s(20),(true->[])),arc(s(16)*s(18),0,s(27)*s(5),(true->[])),arc(s(16)*s(18),1,s(22)*s(18),(true->[])),arc(s(16)*s(18),2,s(2)*s(20),(true->[])),arc(s(21)*s(5),0,s(27)*s(5),(true->[])),arc(s(21)*s(5),1,s(27)*s(5),(true->[])),arc(s(21)*s(5),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(27)*s(5),(true->[])),arc(s(20)*s(9),1,s(26)*s(14),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(14),0,s(27)*s(5),(true->[])),arc(s(19)*s(14),1,s(25)*s(18),(true->[])),arc(s(19)*s(14),2,s(14)*s(15),(true->[])),arc(s(17)*s(18),0,s(27)*s(5),(true->[])),arc(s(17)*s(18),1,s(23)*s(18),(true->[])),arc(s(17)*s(18),2,s(5)*s(20),(true->[])),arc(s(18)*s(18),0,s(27)*s(5),(true->[])),arc(s(18)*s(18),1,s(24)*s(18),(true->[])),arc(s(18)*s(18),2,s(9)*s(20),(true->[])),arc(s(27)*s(7),0,s(27)*s(1),(true->[])),arc(s(27)*s(7),1,s(27)*s(10),(true->[])),arc(s(27)*s(7),2,s(27)*s(9),(true->[])),arc(s(26)*s(10),0,s(27)*s(1),(true->[])),arc(s(26)*s(10),1,s(26)*s(12),(true->[])),arc(s(26)*s(10),2,s(20)*s(15),(true->[])),arc(s(25)*s(12),0,s(27)*s(1),(true->[])),arc(s(25)*s(12),1,s(25)*s(16),(true->[])),arc(s(25)*s(12),2,s(14)*s(15),(true->[])),arc(s(24)*s(16),0,s(27)*s(1),(true->[])),arc(s(24)*s(16),1,s(24)*s(16),(true->[])),arc(s(24)*s(16),2,s(9)*s(20),(true->[])),arc(s(7)*s(20),0,s(15)*s(20),(true->[])),arc(s(7)*s(20),1,s(11)*s(20),(true->[])),arc(s(7)*s(20),2,s(2)*s(20),(true->[])),arc(s(10)*s(20),0,s(15)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(8)*s(20),0,s(15)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(5)*s(20),(true->[])),arc(s(9)*s(20),0,s(15)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(16)*s(19),0,s(27)*s(8),(true->[])),arc(s(16)*s(19),1,s(22)*s(19),(true->[])),arc(s(16)*s(19),2,s(2)*s(20),(true->[])),arc(s(21)*s(8),0,s(27)*s(8),(true->[])),arc(s(21)*s(8),1,s(27)*s(8),(true->[])),arc(s(21)*s(8),2,s(27)*s(15),(true->[])),arc(s(20)*s(15),0,s(27)*s(8),(true->[])),arc(s(20)*s(15),1,s(26)*s(19),(true->[])),arc(s(20)*s(15),2,s(27)*s(15),(true->[])),arc(s(19)*s(19),0,s(27)*s(8),(true->[])),arc(s(19)*s(19),1,s(25)*s(19),(true->[])),arc(s(19)*s(19),2,s(14)*s(20),(true->[])),arc(s(17)*s(19),0,s(27)*s(8),(true->[])),arc(s(17)*s(19),1,s(23)*s(19),(true->[])),arc(s(17)*s(19),2,s(5)*s(20),(true->[])),arc(s(18)*s(19),0,s(27)*s(8),(true->[])),arc(s(18)*s(19),1,s(24)*s(19),(true->[])),arc(s(18)*s(19),2,s(9)*s(20),(true->[])),arc(s(27)*s(11),0,s(27)*s(3),(true->[])),arc(s(27)*s(11),1,s(27)*s(13),(true->[])),arc(s(27)*s(11),2,s(27)*s(15),(true->[])),arc(s(26)*s(13),0,s(27)*s(3),(true->[])),arc(s(26)*s(13),1,s(26)*s(17),(true->[])),arc(s(26)*s(13),2,s(20)*s(15),(true->[])),arc(s(25)*s(17),0,s(27)*s(3),(true->[])),arc(s(25)*s(17),1,s(25)*s(17),(true->[])),arc(s(25)*s(17),2,s(14)*s(20),(true->[])),arc(s(22)*s(18),0,s(27)*s(5),(true->[])),arc(s(22)*s(18),1,s(22)*s(18),(true->[])),arc(s(22)*s(18),2,s(2)*s(20),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(27)*s(9),(true->[])),arc(s(27)*s(9),0,s(27)*s(5),(true->[])),arc(s(27)*s(9),1,s(27)*s(14),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(26)*s(14),0,s(27)*s(5),(true->[])),arc(s(26)*s(14),1,s(26)*s(18),(true->[])),arc(s(26)*s(14),2,s(20)*s(15),(true->[])),arc(s(25)*s(18),0,s(27)*s(5),(true->[])),arc(s(25)*s(18),1,s(25)*s(18),(true->[])),arc(s(25)*s(18),2,s(14)*s(20),(true->[])),arc(s(23)*s(18),0,s(27)*s(5),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(5)*s(20),(true->[])),arc(s(24)*s(18),0,s(27)*s(5),(true->[])),arc(s(24)*s(18),1,s(24)*s(18),(true->[])),arc(s(24)*s(18),2,s(9)*s(20),(true->[])),arc(s(27)*s(10),0,s(27)*s(1),(true->[])),arc(s(27)*s(10),1,s(27)*s(12),(true->[])),arc(s(27)*s(10),2,s(27)*s(15),(true->[])),arc(s(26)*s(12),0,s(27)*s(1),(true->[])),arc(s(26)*s(12),1,s(26)*s(16),(true->[])),arc(s(26)*s(12),2,s(20)*s(15),(true->[])),arc(s(25)*s(16),0,s(27)*s(1),(true->[])),arc(s(25)*s(16),1,s(25)*s(16),(true->[])),arc(s(25)*s(16),2,s(14)*s(20),(true->[])),arc(s(11)*s(20),0,s(21)*s(20),(true->[])),arc(s(11)*s(20),1,s(16)*s(20),(true->[])),arc(s(11)*s(20),2,s(2)*s(20),(true->[])),arc(s(15)*s(20),0,s(21)*s(20),(true->[])),arc(s(15)*s(20),1,s(21)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(14)*s(20),0,s(21)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(20)*s(20),(true->[])),arc(s(12)*s(20),0,s(21)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(5)*s(20),(true->[])),arc(s(13)*s(20),0,s(21)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(9)*s(20),(true->[])),arc(s(22)*s(19),0,s(27)*s(8),(true->[])),arc(s(22)*s(19),1,s(22)*s(19),(true->[])),arc(s(22)*s(19),2,s(2)*s(20),(true->[])),arc(s(27)*s(8),0,s(27)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(15),(true->[])),arc(s(27)*s(15),0,s(27)*s(8),(true->[])),arc(s(27)*s(15),1,s(27)*s(19),(true->[])),arc(s(27)*s(15),2,s(27)*s(15),(true->[])),arc(s(26)*s(19),0,s(27)*s(8),(true->[])),arc(s(26)*s(19),1,s(26)*s(19),(true->[])),arc(s(26)*s(19),2,s(20)*s(20),(true->[])),arc(s(25)*s(19),0,s(27)*s(8),(true->[])),arc(s(25)*s(19),1,s(25)*s(19),(true->[])),arc(s(25)*s(19),2,s(14)*s(20),(true->[])),arc(s(23)*s(19),0,s(27)*s(8),(true->[])),arc(s(23)*s(19),1,s(23)*s(19),(true->[])),arc(s(23)*s(19),2,s(5)*s(20),(true->[])),arc(s(24)*s(19),0,s(27)*s(8),(true->[])),arc(s(24)*s(19),1,s(24)*s(19),(true->[])),arc(s(24)*s(19),2,s(9)*s(20),(true->[])),arc(s(27)*s(13),0,s(27)*s(3),(true->[])),arc(s(27)*s(13),1,s(27)*s(17),(true->[])),arc(s(27)*s(13),2,s(27)*s(15),(true->[])),arc(s(26)*s(17),0,s(27)*s(3),(true->[])),arc(s(26)*s(17),1,s(26)*s(17),(true->[])),arc(s(26)*s(17),2,s(20)*s(20),(true->[])),arc(s(27)*s(14),0,s(27)*s(5),(true->[])),arc(s(27)*s(14),1,s(27)*s(18),(true->[])),arc(s(27)*s(14),2,s(27)*s(15),(true->[])),arc(s(26)*s(18),0,s(27)*s(5),(true->[])),arc(s(26)*s(18),1,s(26)*s(18),(true->[])),arc(s(26)*s(18),2,s(20)*s(20),(true->[])),arc(s(27)*s(12),0,s(27)*s(1),(true->[])),arc(s(27)*s(12),1,s(27)*s(16),(true->[])),arc(s(27)*s(12),2,s(27)*s(15),(true->[])),arc(s(26)*s(16),0,s(27)*s(1),(true->[])),arc(s(26)*s(16),1,s(26)*s(16),(true->[])),arc(s(26)*s(16),2,s(20)*s(20),(true->[])),arc(s(16)*s(20),0,s(27)*s(20),(true->[])),arc(s(16)*s(20),1,s(22)*s(20),(true->[])),arc(s(16)*s(20),2,s(2)*s(20),(true->[])),arc(s(21)*s(20),0,s(27)*s(20),(true->[])),arc(s(21)*s(20),1,s(27)*s(20),(true->[])),arc(s(21)*s(20),2,s(27)*s(20),(true->[])),arc(s(20)*s(20),0,s(27)*s(20),(true->[])),arc(s(20)*s(20),1,s(26)*s(20),(true->[])),arc(s(20)*s(20),2,s(27)*s(20),(true->[])),arc(s(19)*s(20),0,s(27)*s(20),(true->[])),arc(s(19)*s(20),1,s(25)*s(20),(true->[])),arc(s(19)*s(20),2,s(14)*s(20),(true->[])),arc(s(17)*s(20),0,s(27)*s(20),(true->[])),arc(s(17)*s(20),1,s(23)*s(20),(true->[])),arc(s(17)*s(20),2,s(5)*s(20),(true->[])),arc(s(18)*s(20),0,s(27)*s(20),(true->[])),arc(s(18)*s(20),1,s(24)*s(20),(true->[])),arc(s(18)*s(20),2,s(9)*s(20),(true->[])),arc(s(27)*s(19),0,s(27)*s(8),(true->[])),arc(s(27)*s(19),1,s(27)*s(19),(true->[])),arc(s(27)*s(19),2,s(27)*s(20),(true->[])),arc(s(27)*s(17),0,s(27)*s(3),(true->[])),arc(s(27)*s(17),1,s(27)*s(17),(true->[])),arc(s(27)*s(17),2,s(27)*s(20),(true->[])),arc(s(27)*s(18),0,s(27)*s(5),(true->[])),arc(s(27)*s(18),1,s(27)*s(18),(true->[])),arc(s(27)*s(18),2,s(27)*s(20),(true->[])),arc(s(27)*s(16),0,s(27)*s(1),(true->[])),arc(s(27)*s(16),1,s(27)*s(16),(true->[])),arc(s(27)*s(16),2,s(27)*s(20),(true->[])),arc(s(22)*s(20),0,s(27)*s(20),(true->[])),arc(s(22)*s(20),1,s(22)*s(20),(true->[])),arc(s(22)*s(20),2,s(2)*s(20),(true->[])),arc(s(27)*s(20),0,s(27)*s(20),(true->[])),arc(s(27)*s(20),1,s(27)*s(20),(true->[])),arc(s(27)*s(20),2,s(27)*s(20),(true->[])),arc(s(26)*s(20),0,s(27)*s(20),(true->[])),arc(s(26)*s(20),1,s(26)*s(20),(true->[])),arc(s(26)*s(20),2,s(20)*s(20),(true->[])),arc(s(25)*s(20),0,s(27)*s(20),(true->[])),arc(s(25)*s(20),1,s(25)*s(20),(true->[])),arc(s(25)*s(20),2,s(14)*s(20),(true->[])),arc(s(23)*s(20),0,s(27)*s(20),(true->[])),arc(s(23)*s(20),1,s(23)*s(20),(true->[])),arc(s(23)*s(20),2,s(5)*s(20),(true->[])),arc(s(24)*s(20),0,s(27)*s(20),(true->[])),arc(s(24)*s(20),1,s(24)*s(20),(true->[])),arc(s(24)*s(20),2,s(9)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4)),sink(s(35)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(10)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(15)*s(1),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(15)*s(1),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(21)*s(1),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(4),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(21)*s(1),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(5)*s(4),(true->[])),arc(s(13)*s(3),0,s(21)*s(1),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(15)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(15)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(28)*s(1),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(2)*s(4),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(28)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(3),0,s(28)*s(1),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(28)*s(1),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(5)*s(4),(true->[])),arc(s(18)*s(3),0,s(28)*s(1),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(21)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(2)*s(4),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(12)*s(4),0,s(21)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(5)*s(4),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(22)*s(3),0,s(35)*s(1),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(2)*s(4),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(35)*s(1),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(3),0,s(35)*s(1),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(20)*s(4),(true->[])),arc(s(25)*s(3),0,s(35)*s(1),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(14)*s(4),(true->[])),arc(s(23)*s(3),0,s(35)*s(1),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(5)*s(4),(true->[])),arc(s(24)*s(3),0,s(35)*s(1),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(9)*s(4),(true->[])),arc(s(16)*s(4),0,s(28)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(2)*s(4),(true->[])),arc(s(21)*s(4),0,s(28)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(28)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(28)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(4),0,s(28)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(5)*s(4),(true->[])),arc(s(18)*s(4),0,s(28)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(9)*s(4),(true->[])),arc(s(29)*s(3),0,s(35)*s(1),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(2)*s(4),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(1),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(3),0,s(35)*s(1),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(27)*s(4),(true->[])),arc(s(33)*s(3),0,s(35)*s(1),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(20)*s(4),(true->[])),arc(s(32)*s(3),0,s(35)*s(1),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(14)*s(4),(true->[])),arc(s(30)*s(3),0,s(35)*s(1),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(5)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(1),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(9)*s(4),(true->[])),arc(s(22)*s(4),0,s(35)*s(4),(true->[])),arc(s(22)*s(4),1,s(29)*s(4),(true->[])),arc(s(22)*s(4),2,s(2)*s(4),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(27)*s(4),0,s(35)*s(4),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(35)*s(4),(true->[])),arc(s(26)*s(4),0,s(35)*s(4),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(20)*s(4),(true->[])),arc(s(25)*s(4),0,s(35)*s(4),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(14)*s(4),(true->[])),arc(s(23)*s(4),0,s(35)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(5)*s(4),(true->[])),arc(s(24)*s(4),0,s(35)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(9)*s(4),(true->[])),arc(s(35)*s(3),0,s(35)*s(1),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(4),(true->[])),arc(s(29)*s(4),0,s(35)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(2)*s(4),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(27)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(20)*s(4),(true->[])),arc(s(32)*s(4),0,s(35)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(14)*s(4),(true->[])),arc(s(30)*s(4),0,s(35)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(5)*s(4),(true->[])),arc(s(31)*s(4),0,s(35)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4)),sink(s(35)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(10)*s(1),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(2)*s(4),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(4),0,s(6)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(15)*s(1),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(4),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(15)*s(1),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(5)*s(4),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(21)*s(1),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(4),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(21)*s(1),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(5)*s(4),(true->[])),arc(s(13)*s(3),0,s(21)*s(1),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(9)*s(4),(true->[])),arc(s(7)*s(4),0,s(15)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(15)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(5)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(28)*s(1),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(2)*s(4),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(28)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(3),0,s(28)*s(1),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(28)*s(1),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(5)*s(4),(true->[])),arc(s(18)*s(3),0,s(28)*s(1),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(21)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(2)*s(4),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(12)*s(4),0,s(21)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(5)*s(4),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(9)*s(4),(true->[])),arc(s(22)*s(3),0,s(35)*s(1),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(2)*s(4),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(35)*s(1),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(3),0,s(35)*s(1),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(20)*s(4),(true->[])),arc(s(25)*s(3),0,s(35)*s(1),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(14)*s(4),(true->[])),arc(s(23)*s(3),0,s(35)*s(1),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(5)*s(4),(true->[])),arc(s(24)*s(3),0,s(35)*s(1),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(9)*s(4),(true->[])),arc(s(16)*s(4),0,s(28)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(2)*s(4),(true->[])),arc(s(21)*s(4),0,s(28)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(28)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(28)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(4),0,s(28)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(5)*s(4),(true->[])),arc(s(18)*s(4),0,s(28)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(9)*s(4),(true->[])),arc(s(29)*s(3),0,s(35)*s(1),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(2)*s(4),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(1),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(3),0,s(35)*s(1),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(27)*s(4),(true->[])),arc(s(33)*s(3),0,s(35)*s(1),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(20)*s(4),(true->[])),arc(s(32)*s(3),0,s(35)*s(1),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(14)*s(4),(true->[])),arc(s(30)*s(3),0,s(35)*s(1),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(5)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(1),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(9)*s(4),(true->[])),arc(s(22)*s(4),0,s(35)*s(4),(true->[])),arc(s(22)*s(4),1,s(29)*s(4),(true->[])),arc(s(22)*s(4),2,s(2)*s(4),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(27)*s(4),0,s(35)*s(4),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(35)*s(4),(true->[])),arc(s(26)*s(4),0,s(35)*s(4),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(20)*s(4),(true->[])),arc(s(25)*s(4),0,s(35)*s(4),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(14)*s(4),(true->[])),arc(s(23)*s(4),0,s(35)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(5)*s(4),(true->[])),arc(s(24)*s(4),0,s(35)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(9)*s(4),(true->[])),arc(s(35)*s(3),0,s(35)*s(1),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(4),(true->[])),arc(s(29)*s(4),0,s(35)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(2)*s(4),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(27)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(20)*s(4),(true->[])),arc(s(32)*s(4),0,s(35)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(14)*s(4),(true->[])),arc(s(30)*s(4),0,s(35)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(5)*s(4),(true->[])),arc(s(31)*s(4),0,s(35)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(8)),sink(s(30)*s(8)),sink(s(31)*s(8)),sink(s(32)*s(8)),sink(s(33)*s(8)),sink(s(34)*s(8)),sink(s(35)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(2)*s(5),(true->[])),arc(s(5)*s(3),0,s(10)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(2)*s(5),0,s(6)*s(2),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(15)*s(1),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(5)*s(5),(true->[])),arc(s(9)*s(3),0,s(15)*s(1),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(4)*s(7),0,s(10)*s(2),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(2)*s(8),(true->[])),arc(s(5)*s(5),0,s(10)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(2)*s(8),0,s(6)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(11)*s(6),0,s(21)*s(1),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(2)*s(8),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(21)*s(1),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(12)*s(6),0,s(21)*s(1),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(5)*s(8),(true->[])),arc(s(13)*s(4),0,s(21)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(9)*s(5),(true->[])),arc(s(7)*s(7),0,s(15)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(2)*s(8),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(8)*s(7),0,s(15)*s(2),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(5)*s(8),(true->[])),arc(s(9)*s(5),0,s(15)*s(2),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(4)*s(8),0,s(10)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(10)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(16)*s(6),0,s(28)*s(1),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(2)*s(8),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(28)*s(1),(true->[])),arc(s(20)*s(3),1,s(26)*s(4),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(4),0,s(28)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(6),(true->[])),arc(s(19)*s(4),2,s(14)*s(5),(true->[])),arc(s(17)*s(6),0,s(28)*s(1),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(5)*s(8),(true->[])),arc(s(18)*s(6),0,s(28)*s(1),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(9)*s(8),(true->[])),arc(s(11)*s(7),0,s(21)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(8),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(21)*s(2),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(12)*s(7),0,s(21)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(5)*s(8),(true->[])),arc(s(13)*s(7),0,s(21)*s(2),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(9)*s(8),(true->[])),arc(s(7)*s(8),0,s(15)*s(8),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(8)*s(8),0,s(15)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(8),(true->[])),arc(s(9)*s(8),0,s(15)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(22)*s(6),0,s(35)*s(1),(true->[])),arc(s(22)*s(6),1,s(29)*s(6),(true->[])),arc(s(22)*s(6),2,s(2)*s(8),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(3),(true->[])),arc(s(27)*s(3),0,s(35)*s(1),(true->[])),arc(s(27)*s(3),1,s(34)*s(4),(true->[])),arc(s(27)*s(3),2,s(35)*s(3),(true->[])),arc(s(26)*s(4),0,s(35)*s(1),(true->[])),arc(s(26)*s(4),1,s(33)*s(6),(true->[])),arc(s(26)*s(4),2,s(20)*s(5),(true->[])),arc(s(25)*s(6),0,s(35)*s(1),(true->[])),arc(s(25)*s(6),1,s(32)*s(6),(true->[])),arc(s(25)*s(6),2,s(14)*s(8),(true->[])),arc(s(23)*s(6),0,s(35)*s(1),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(5)*s(8),(true->[])),arc(s(24)*s(6),0,s(35)*s(1),(true->[])),arc(s(24)*s(6),1,s(31)*s(6),(true->[])),arc(s(24)*s(6),2,s(9)*s(8),(true->[])),arc(s(16)*s(7),0,s(28)*s(2),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(2)*s(8),(true->[])),arc(s(21)*s(2),0,s(28)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(5),(true->[])),arc(s(20)*s(5),0,s(28)*s(2),(true->[])),arc(s(20)*s(5),1,s(26)*s(7),(true->[])),arc(s(20)*s(5),2,s(27)*s(5),(true->[])),arc(s(19)*s(7),0,s(28)*s(2),(true->[])),arc(s(19)*s(7),1,s(25)*s(7),(true->[])),arc(s(19)*s(7),2,s(14)*s(8),(true->[])),arc(s(17)*s(7),0,s(28)*s(2),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(5)*s(8),(true->[])),arc(s(18)*s(7),0,s(28)*s(2),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(21)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(8),(true->[])),arc(s(15)*s(8),0,s(21)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(8),(true->[])),arc(s(14)*s(8),0,s(21)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(20)*s(8),(true->[])),arc(s(12)*s(8),0,s(21)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(5)*s(8),(true->[])),arc(s(13)*s(8),0,s(21)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(9)*s(8),(true->[])),arc(s(29)*s(6),0,s(35)*s(1),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(2)*s(8),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(1),(true->[])),arc(s(35)*s(3),1,s(35)*s(4),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(34)*s(4),0,s(35)*s(1),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(27)*s(5),(true->[])),arc(s(33)*s(6),0,s(35)*s(1),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(20)*s(8),(true->[])),arc(s(32)*s(6),0,s(35)*s(1),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(14)*s(8),(true->[])),arc(s(30)*s(6),0,s(35)*s(1),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(5)*s(8),(true->[])),arc(s(31)*s(6),0,s(35)*s(1),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(9)*s(8),(true->[])),arc(s(22)*s(7),0,s(35)*s(2),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(2)*s(8),(true->[])),arc(s(28)*s(2),0,s(35)*s(2),(true->[])),arc(s(28)*s(2),1,s(35)*s(2),(true->[])),arc(s(28)*s(2),2,s(35)*s(5),(true->[])),arc(s(27)*s(5),0,s(35)*s(2),(true->[])),arc(s(27)*s(5),1,s(34)*s(7),(true->[])),arc(s(27)*s(5),2,s(35)*s(5),(true->[])),arc(s(26)*s(7),0,s(35)*s(2),(true->[])),arc(s(26)*s(7),1,s(33)*s(7),(true->[])),arc(s(26)*s(7),2,s(20)*s(8),(true->[])),arc(s(25)*s(7),0,s(35)*s(2),(true->[])),arc(s(25)*s(7),1,s(32)*s(7),(true->[])),arc(s(25)*s(7),2,s(14)*s(8),(true->[])),arc(s(23)*s(7),0,s(35)*s(2),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(5)*s(8),(true->[])),arc(s(24)*s(7),0,s(35)*s(2),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(9)*s(8),(true->[])),arc(s(16)*s(8),0,s(28)*s(8),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(2)*s(8),(true->[])),arc(s(21)*s(8),0,s(28)*s(8),(true->[])),arc(s(21)*s(8),1,s(28)*s(8),(true->[])),arc(s(21)*s(8),2,s(27)*s(8),(true->[])),arc(s(20)*s(8),0,s(28)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(8),(true->[])),arc(s(20)*s(8),2,s(27)*s(8),(true->[])),arc(s(19)*s(8),0,s(28)*s(8),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(14)*s(8),(true->[])),arc(s(17)*s(8),0,s(28)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(5)*s(8),(true->[])),arc(s(18)*s(8),0,s(28)*s(8),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(9)*s(8),(true->[])),arc(s(35)*s(4),0,s(35)*s(1),(true->[])),arc(s(35)*s(4),1,s(35)*s(6),(true->[])),arc(s(35)*s(4),2,s(35)*s(5),(true->[])),arc(s(34)*s(6),0,s(35)*s(1),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(27)*s(8),(true->[])),arc(s(29)*s(7),0,s(35)*s(2),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(2)*s(8),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(2),(true->[])),arc(s(35)*s(2),2,s(35)*s(5),(true->[])),arc(s(35)*s(5),0,s(35)*s(2),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(5),(true->[])),arc(s(34)*s(7),0,s(35)*s(2),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(27)*s(8),(true->[])),arc(s(33)*s(7),0,s(35)*s(2),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(20)*s(8),(true->[])),arc(s(32)*s(7),0,s(35)*s(2),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(14)*s(8),(true->[])),arc(s(30)*s(7),0,s(35)*s(2),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(5)*s(8),(true->[])),arc(s(31)*s(7),0,s(35)*s(2),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(9)*s(8),(true->[])),arc(s(22)*s(8),0,s(35)*s(8),(true->[])),arc(s(22)*s(8),1,s(29)*s(8),(true->[])),arc(s(22)*s(8),2,s(2)*s(8),(true->[])),arc(s(28)*s(8),0,s(35)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(8),(true->[])),arc(s(28)*s(8),2,s(35)*s(8),(true->[])),arc(s(27)*s(8),0,s(35)*s(8),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(35)*s(8),(true->[])),arc(s(26)*s(8),0,s(35)*s(8),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(20)*s(8),(true->[])),arc(s(25)*s(8),0,s(35)*s(8),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(14)*s(8),(true->[])),arc(s(23)*s(8),0,s(35)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(5)*s(8),(true->[])),arc(s(24)*s(8),0,s(35)*s(8),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(9)*s(8),(true->[])),arc(s(35)*s(6),0,s(35)*s(1),(true->[])),arc(s(35)*s(6),1,s(35)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(8),(true->[])),arc(s(35)*s(7),0,s(35)*s(2),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(8),(true->[])),arc(s(29)*s(8),0,s(35)*s(8),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(2)*s(8),(true->[])),arc(s(35)*s(8),0,s(35)*s(8),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(8),(true->[])),arc(s(34)*s(8),0,s(35)*s(8),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(27)*s(8),(true->[])),arc(s(33)*s(8),0,s(35)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(20)*s(8),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(14)*s(8),(true->[])),arc(s(30)*s(8),0,s(35)*s(8),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(5)*s(8),(true->[])),arc(s(31)*s(8),0,s(35)*s(8),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(9)),sink(s(30)*s(9)),sink(s(31)*s(9)),sink(s(32)*s(9)),sink(s(33)*s(9)),sink(s(34)*s(9)),sink(s(35)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(15)*s(1),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(2)*s(6),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(8),0,s(10)*s(3),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(2)*s(9),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(11)*s(7),0,s(21)*s(1),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(9),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(21)*s(1),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(5)*s(6),(true->[])),arc(s(13)*s(4),0,s(21)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(2)*s(9),0,s(6)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(7)*s(8),0,s(15)*s(3),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(9),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(8),0,s(15)*s(3),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(5)*s(9),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(7),0,s(28)*s(1),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(2)*s(9),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(28)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(28)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(5),(true->[])),arc(s(19)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(7),0,s(28)*s(1),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(5)*s(9),(true->[])),arc(s(18)*s(5),0,s(28)*s(1),(true->[])),arc(s(18)*s(5),1,s(24)*s(7),(true->[])),arc(s(18)*s(5),2,s(9)*s(6),(true->[])),arc(s(4)*s(9),0,s(10)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(2)*s(9),(true->[])),arc(s(5)*s(9),0,s(10)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(9),0,s(10)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(11)*s(8),0,s(21)*s(3),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(9),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(8),0,s(21)*s(3),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(5)*s(9),(true->[])),arc(s(13)*s(8),0,s(21)*s(3),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(9)*s(9),(true->[])),arc(s(22)*s(7),0,s(35)*s(1),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(2)*s(9),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(35)*s(1),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(4),0,s(35)*s(1),(true->[])),arc(s(26)*s(4),1,s(33)*s(5),(true->[])),arc(s(26)*s(4),2,s(20)*s(6),(true->[])),arc(s(25)*s(5),0,s(35)*s(1),(true->[])),arc(s(25)*s(5),1,s(32)*s(7),(true->[])),arc(s(25)*s(5),2,s(14)*s(6),(true->[])),arc(s(23)*s(7),0,s(35)*s(1),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(5)*s(9),(true->[])),arc(s(24)*s(7),0,s(35)*s(1),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(9)*s(9),(true->[])),arc(s(7)*s(9),0,s(15)*s(9),(true->[])),arc(s(7)*s(9),1,s(11)*s(9),(true->[])),arc(s(7)*s(9),2,s(2)*s(9),(true->[])),arc(s(10)*s(9),0,s(15)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(8)*s(9),0,s(15)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(5)*s(9),(true->[])),arc(s(9)*s(9),0,s(15)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(16)*s(8),0,s(28)*s(3),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(2)*s(9),(true->[])),arc(s(21)*s(3),0,s(28)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(28)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(8),0,s(28)*s(3),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(14)*s(9),(true->[])),arc(s(17)*s(8),0,s(28)*s(3),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(5)*s(9),(true->[])),arc(s(18)*s(8),0,s(28)*s(3),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(9)*s(9),(true->[])),arc(s(29)*s(7),0,s(35)*s(1),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(2)*s(9),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(1),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(4),0,s(35)*s(1),(true->[])),arc(s(34)*s(4),1,s(34)*s(5),(true->[])),arc(s(34)*s(4),2,s(27)*s(6),(true->[])),arc(s(33)*s(5),0,s(35)*s(1),(true->[])),arc(s(33)*s(5),1,s(33)*s(7),(true->[])),arc(s(33)*s(5),2,s(20)*s(6),(true->[])),arc(s(32)*s(7),0,s(35)*s(1),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(14)*s(9),(true->[])),arc(s(30)*s(7),0,s(35)*s(1),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(5)*s(9),(true->[])),arc(s(31)*s(7),0,s(35)*s(1),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(9)*s(9),(true->[])),arc(s(11)*s(9),0,s(21)*s(9),(true->[])),arc(s(11)*s(9),1,s(16)*s(9),(true->[])),arc(s(11)*s(9),2,s(2)*s(9),(true->[])),arc(s(15)*s(9),0,s(21)*s(9),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(21)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(12)*s(9),0,s(21)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(5)*s(9),(true->[])),arc(s(13)*s(9),0,s(21)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(9)*s(9),(true->[])),arc(s(22)*s(8),0,s(35)*s(3),(true->[])),arc(s(22)*s(8),1,s(29)*s(8),(true->[])),arc(s(22)*s(8),2,s(2)*s(9),(true->[])),arc(s(28)*s(3),0,s(35)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(35)*s(3),(true->[])),arc(s(27)*s(6),1,s(34)*s(8),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(8),0,s(35)*s(3),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(20)*s(9),(true->[])),arc(s(25)*s(8),0,s(35)*s(3),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(14)*s(9),(true->[])),arc(s(23)*s(8),0,s(35)*s(3),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(5)*s(9),(true->[])),arc(s(24)*s(8),0,s(35)*s(3),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(9)*s(9),(true->[])),arc(s(35)*s(4),0,s(35)*s(1),(true->[])),arc(s(35)*s(4),1,s(35)*s(5),(true->[])),arc(s(35)*s(4),2,s(35)*s(6),(true->[])),arc(s(34)*s(5),0,s(35)*s(1),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(27)*s(6),(true->[])),arc(s(33)*s(7),0,s(35)*s(1),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(20)*s(9),(true->[])),arc(s(16)*s(9),0,s(28)*s(9),(true->[])),arc(s(16)*s(9),1,s(22)*s(9),(true->[])),arc(s(16)*s(9),2,s(2)*s(9),(true->[])),arc(s(21)*s(9),0,s(28)*s(9),(true->[])),arc(s(21)*s(9),1,s(28)*s(9),(true->[])),arc(s(21)*s(9),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(28)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(9),0,s(28)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(14)*s(9),(true->[])),arc(s(17)*s(9),0,s(28)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(5)*s(9),(true->[])),arc(s(18)*s(9),0,s(28)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(9)*s(9),(true->[])),arc(s(29)*s(8),0,s(35)*s(3),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(2)*s(9),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(3),(true->[])),arc(s(35)*s(6),1,s(35)*s(8),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(34)*s(8),0,s(35)*s(3),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(27)*s(9),(true->[])),arc(s(33)*s(8),0,s(35)*s(3),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(20)*s(9),(true->[])),arc(s(32)*s(8),0,s(35)*s(3),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(14)*s(9),(true->[])),arc(s(30)*s(8),0,s(35)*s(3),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(5)*s(9),(true->[])),arc(s(31)*s(8),0,s(35)*s(3),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(9)*s(9),(true->[])),arc(s(35)*s(5),0,s(35)*s(1),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(6),(true->[])),arc(s(34)*s(7),0,s(35)*s(1),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(27)*s(9),(true->[])),arc(s(22)*s(9),0,s(35)*s(9),(true->[])),arc(s(22)*s(9),1,s(29)*s(9),(true->[])),arc(s(22)*s(9),2,s(2)*s(9),(true->[])),arc(s(28)*s(9),0,s(35)*s(9),(true->[])),arc(s(28)*s(9),1,s(35)*s(9),(true->[])),arc(s(28)*s(9),2,s(35)*s(9),(true->[])),arc(s(27)*s(9),0,s(35)*s(9),(true->[])),arc(s(27)*s(9),1,s(34)*s(9),(true->[])),arc(s(27)*s(9),2,s(35)*s(9),(true->[])),arc(s(26)*s(9),0,s(35)*s(9),(true->[])),arc(s(26)*s(9),1,s(33)*s(9),(true->[])),arc(s(26)*s(9),2,s(20)*s(9),(true->[])),arc(s(25)*s(9),0,s(35)*s(9),(true->[])),arc(s(25)*s(9),1,s(32)*s(9),(true->[])),arc(s(25)*s(9),2,s(14)*s(9),(true->[])),arc(s(23)*s(9),0,s(35)*s(9),(true->[])),arc(s(23)*s(9),1,s(30)*s(9),(true->[])),arc(s(23)*s(9),2,s(5)*s(9),(true->[])),arc(s(24)*s(9),0,s(35)*s(9),(true->[])),arc(s(24)*s(9),1,s(31)*s(9),(true->[])),arc(s(24)*s(9),2,s(9)*s(9),(true->[])),arc(s(35)*s(8),0,s(35)*s(3),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(9),(true->[])),arc(s(35)*s(7),0,s(35)*s(1),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(9),(true->[])),arc(s(29)*s(9),0,s(35)*s(9),(true->[])),arc(s(29)*s(9),1,s(29)*s(9),(true->[])),arc(s(29)*s(9),2,s(2)*s(9),(true->[])),arc(s(35)*s(9),0,s(35)*s(9),(true->[])),arc(s(35)*s(9),1,s(35)*s(9),(true->[])),arc(s(35)*s(9),2,s(35)*s(9),(true->[])),arc(s(34)*s(9),0,s(35)*s(9),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(27)*s(9),(true->[])),arc(s(33)*s(9),0,s(35)*s(9),(true->[])),arc(s(33)*s(9),1,s(33)*s(9),(true->[])),arc(s(33)*s(9),2,s(20)*s(9),(true->[])),arc(s(32)*s(9),0,s(35)*s(9),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(14)*s(9),(true->[])),arc(s(30)*s(9),0,s(35)*s(9),(true->[])),arc(s(30)*s(9),1,s(30)*s(9),(true->[])),arc(s(30)*s(9),2,s(5)*s(9),(true->[])),arc(s(31)*s(9),0,s(35)*s(9),(true->[])),arc(s(31)*s(9),1,s(31)*s(9),(true->[])),arc(s(31)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_decreasing_terrace, sum_width_decreasing_terrace_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(14)),sink(s(30)*s(14)),sink(s(31)*s(14)),sink(s(32)*s(14)),sink(s(33)*s(14)),sink(s(34)*s(14)),sink(s(35)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(10)*s(1),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(6)*s(3),(true->[])),arc(s(2)*s(6),1,s(4)*s(9),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(15)*s(1),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(15)*s(1),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(5)*s(6),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(4)*s(9),0,s(10)*s(3),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(2)*s(10),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(2)*s(10),0,s(6)*s(5),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(11)*s(8),0,s(21)*s(1),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(2)*s(10),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(21)*s(1),(true->[])),arc(s(12)*s(7),1,s(17)*s(8),(true->[])),arc(s(12)*s(7),2,s(5)*s(10),(true->[])),arc(s(13)*s(4),0,s(21)*s(1),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(9)*s(6),(true->[])),arc(s(7)*s(12),0,s(15)*s(3),(true->[])),arc(s(7)*s(12),1,s(11)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(9),0,s(15)*s(3),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(5)*s(10),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(4)*s(13),0,s(10)*s(5),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(2)*s(14),(true->[])),arc(s(5)*s(10),0,s(10)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(16)*s(11),0,s(28)*s(1),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(2)*s(14),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(28)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(28)*s(1),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(14)*s(6),(true->[])),arc(s(17)*s(8),0,s(28)*s(1),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(5)*s(10),(true->[])),arc(s(18)*s(7),0,s(28)*s(1),(true->[])),arc(s(18)*s(7),1,s(24)*s(8),(true->[])),arc(s(18)*s(7),2,s(9)*s(10),(true->[])),arc(s(2)*s(14),0,s(6)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(11)*s(12),0,s(21)*s(3),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(2)*s(14),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(12)*s(12),0,s(21)*s(3),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(5)*s(14),(true->[])),arc(s(13)*s(9),0,s(21)*s(3),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(9)*s(10),(true->[])),arc(s(7)*s(13),0,s(15)*s(5),(true->[])),arc(s(7)*s(13),1,s(11)*s(13),(true->[])),arc(s(7)*s(13),2,s(2)*s(14),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(10),(true->[])),arc(s(8)*s(13),0,s(15)*s(5),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(5)*s(14),(true->[])),arc(s(9)*s(10),0,s(15)*s(5),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(22)*s(11),0,s(35)*s(1),(true->[])),arc(s(22)*s(11),1,s(29)*s(11),(true->[])),arc(s(22)*s(11),2,s(2)*s(14),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(35)*s(1),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(4),0,s(35)*s(1),(true->[])),arc(s(26)*s(4),1,s(33)*s(7),(true->[])),arc(s(26)*s(4),2,s(20)*s(6),(true->[])),arc(s(25)*s(7),0,s(35)*s(1),(true->[])),arc(s(25)*s(7),1,s(32)*s(8),(true->[])),arc(s(25)*s(7),2,s(14)*s(10),(true->[])),arc(s(23)*s(11),0,s(35)*s(1),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(5)*s(14),(true->[])),arc(s(24)*s(8),0,s(35)*s(1),(true->[])),arc(s(24)*s(8),1,s(31)*s(11),(true->[])),arc(s(24)*s(8),2,s(9)*s(10),(true->[])),arc(s(4)*s(14),0,s(10)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(2)*s(14),(true->[])),arc(s(5)*s(14),0,s(10)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(14),0,s(10)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(16)*s(12),0,s(28)*s(3),(true->[])),arc(s(16)*s(12),1,s(22)*s(12),(true->[])),arc(s(16)*s(12),2,s(2)*s(14),(true->[])),arc(s(21)*s(3),0,s(28)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(28)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(9),0,s(28)*s(3),(true->[])),arc(s(19)*s(9),1,s(25)*s(12),(true->[])),arc(s(19)*s(9),2,s(14)*s(10),(true->[])),arc(s(17)*s(12),0,s(28)*s(3),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(5)*s(14),(true->[])),arc(s(18)*s(12),0,s(28)*s(3),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(9)*s(14),(true->[])),arc(s(11)*s(13),0,s(21)*s(5),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(2)*s(14),(true->[])),arc(s(15)*s(5),0,s(21)*s(5),(true->[])),arc(s(15)*s(5),1,s(21)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(21)*s(5),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(12)*s(13),0,s(21)*s(5),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(5)*s(14),(true->[])),arc(s(13)*s(13),0,s(21)*s(5),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(9)*s(14),(true->[])),arc(s(29)*s(11),0,s(35)*s(1),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(2)*s(14),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(1),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(4),0,s(35)*s(1),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(27)*s(6),(true->[])),arc(s(33)*s(7),0,s(35)*s(1),(true->[])),arc(s(33)*s(7),1,s(33)*s(8),(true->[])),arc(s(33)*s(7),2,s(20)*s(10),(true->[])),arc(s(32)*s(8),0,s(35)*s(1),(true->[])),arc(s(32)*s(8),1,s(32)*s(11),(true->[])),arc(s(32)*s(8),2,s(14)*s(10),(true->[])),arc(s(30)*s(11),0,s(35)*s(1),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(5)*s(14),(true->[])),arc(s(31)*s(11),0,s(35)*s(1),(true->[])),arc(s(31)*s(11),1,s(31)*s(11),(true->[])),arc(s(31)*s(11),2,s(9)*s(14),(true->[])),arc(s(7)*s(14),0,s(15)*s(14),(true->[])),arc(s(7)*s(14),1,s(11)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(10)*s(14),0,s(15)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(8)*s(14),0,s(15)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(5)*s(14),(true->[])),arc(s(9)*s(14),0,s(15)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(22)*s(12),0,s(35)*s(3),(true->[])),arc(s(22)*s(12),1,s(29)*s(12),(true->[])),arc(s(22)*s(12),2,s(2)*s(14),(true->[])),arc(s(28)*s(3),0,s(35)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(35)*s(3),(true->[])),arc(s(27)*s(6),1,s(34)*s(9),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(9),0,s(35)*s(3),(true->[])),arc(s(26)*s(9),1,s(33)*s(12),(true->[])),arc(s(26)*s(9),2,s(20)*s(10),(true->[])),arc(s(25)*s(12),0,s(35)*s(3),(true->[])),arc(s(25)*s(12),1,s(32)*s(12),(true->[])),arc(s(25)*s(12),2,s(14)*s(14),(true->[])),arc(s(23)*s(12),0,s(35)*s(3),(true->[])),arc(s(23)*s(12),1,s(30)*s(12),(true->[])),arc(s(23)*s(12),2,s(5)*s(14),(true->[])),arc(s(24)*s(12),0,s(35)*s(3),(true->[])),arc(s(24)*s(12),1,s(31)*s(12),(true->[])),arc(s(24)*s(12),2,s(9)*s(14),(true->[])),arc(s(16)*s(13),0,s(28)*s(5),(true->[])),arc(s(16)*s(13),1,s(22)*s(13),(true->[])),arc(s(16)*s(13),2,s(2)*s(14),(true->[])),arc(s(21)*s(5),0,s(28)*s(5),(true->[])),arc(s(21)*s(5),1,s(28)*s(5),(true->[])),arc(s(21)*s(5),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(28)*s(5),(true->[])),arc(s(20)*s(10),1,s(26)*s(13),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(13),0,s(28)*s(5),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(14)*s(14),(true->[])),arc(s(17)*s(13),0,s(28)*s(5),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(5)*s(14),(true->[])),arc(s(18)*s(13),0,s(28)*s(5),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(9)*s(14),(true->[])),arc(s(35)*s(4),0,s(35)*s(1),(true->[])),arc(s(35)*s(4),1,s(35)*s(7),(true->[])),arc(s(35)*s(4),2,s(35)*s(6),(true->[])),arc(s(34)*s(7),0,s(35)*s(1),(true->[])),arc(s(34)*s(7),1,s(34)*s(8),(true->[])),arc(s(34)*s(7),2,s(27)*s(10),(true->[])),arc(s(33)*s(8),0,s(35)*s(1),(true->[])),arc(s(33)*s(8),1,s(33)*s(11),(true->[])),arc(s(33)*s(8),2,s(20)*s(10),(true->[])),arc(s(32)*s(11),0,s(35)*s(1),(true->[])),arc(s(32)*s(11),1,s(32)*s(11),(true->[])),arc(s(32)*s(11),2,s(14)*s(14),(true->[])),arc(s(11)*s(14),0,s(21)*s(14),(true->[])),arc(s(11)*s(14),1,s(16)*s(14),(true->[])),arc(s(11)*s(14),2,s(2)*s(14),(true->[])),arc(s(15)*s(14),0,s(21)*s(14),(true->[])),arc(s(15)*s(14),1,s(21)*s(14),(true->[])),arc(s(15)*s(14),2,s(20)*s(14),(true->[])),arc(s(14)*s(14),0,s(21)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(12)*s(14),0,s(21)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(5)*s(14),(true->[])),arc(s(13)*s(14),0,s(21)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(9)*s(14),(true->[])),arc(s(29)*s(12),0,s(35)*s(3),(true->[])),arc(s(29)*s(12),1,s(29)*s(12),(true->[])),arc(s(29)*s(12),2,s(2)*s(14),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(3),(true->[])),arc(s(35)*s(6),1,s(35)*s(9),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(34)*s(9),0,s(35)*s(3),(true->[])),arc(s(34)*s(9),1,s(34)*s(12),(true->[])),arc(s(34)*s(9),2,s(27)*s(10),(true->[])),arc(s(33)*s(12),0,s(35)*s(3),(true->[])),arc(s(33)*s(12),1,s(33)*s(12),(true->[])),arc(s(33)*s(12),2,s(20)*s(14),(true->[])),arc(s(32)*s(12),0,s(35)*s(3),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(14)*s(14),(true->[])),arc(s(30)*s(12),0,s(35)*s(3),(true->[])),arc(s(30)*s(12),1,s(30)*s(12),(true->[])),arc(s(30)*s(12),2,s(5)*s(14),(true->[])),arc(s(31)*s(12),0,s(35)*s(3),(true->[])),arc(s(31)*s(12),1,s(31)*s(12),(true->[])),arc(s(31)*s(12),2,s(9)*s(14),(true->[])),arc(s(22)*s(13),0,s(35)*s(5),(true->[])),arc(s(22)*s(13),1,s(29)*s(13),(true->[])),arc(s(22)*s(13),2,s(2)*s(14),(true->[])),arc(s(28)*s(5),0,s(35)*s(5),(true->[])),arc(s(28)*s(5),1,s(35)*s(5),(true->[])),arc(s(28)*s(5),2,s(35)*s(10),(true->[])),arc(s(27)*s(10),0,s(35)*s(5),(true->[])),arc(s(27)*s(10),1,s(34)*s(13),(true->[])),arc(s(27)*s(10),2,s(35)*s(10),(true->[])),arc(s(26)*s(13),0,s(35)*s(5),(true->[])),arc(s(26)*s(13),1,s(33)*s(13),(true->[])),arc(s(26)*s(13),2,s(20)*s(14),(true->[])),arc(s(25)*s(13),0,s(35)*s(5),(true->[])),arc(s(25)*s(13),1,s(32)*s(13),(true->[])),arc(s(25)*s(13),2,s(14)*s(14),(true->[])),arc(s(23)*s(13),0,s(35)*s(5),(true->[])),arc(s(23)*s(13),1,s(30)*s(13),(true->[])),arc(s(23)*s(13),2,s(5)*s(14),(true->[])),arc(s(24)*s(13),0,s(35)*s(5),(true->[])),arc(s(24)*s(13),1,s(31)*s(13),(true->[])),arc(s(24)*s(13),2,s(9)*s(14),(true->[])),arc(s(35)*s(7),0,s(35)*s(1),(true->[])),arc(s(35)*s(7),1,s(35)*s(8),(true->[])),arc(s(35)*s(7),2,s(35)*s(10),(true->[])),arc(s(34)*s(8),0,s(35)*s(1),(true->[])),arc(s(34)*s(8),1,s(34)*s(11),(true->[])),arc(s(34)*s(8),2,s(27)*s(10),(true->[])),arc(s(33)*s(11),0,s(35)*s(1),(true->[])),arc(s(33)*s(11),1,s(33)*s(11),(true->[])),arc(s(33)*s(11),2,s(20)*s(14),(true->[])),arc(s(16)*s(14),0,s(28)*s(14),(true->[])),arc(s(16)*s(14),1,s(22)*s(14),(true->[])),arc(s(16)*s(14),2,s(2)*s(14),(true->[])),arc(s(21)*s(14),0,s(28)*s(14),(true->[])),arc(s(21)*s(14),1,s(28)*s(14),(true->[])),arc(s(21)*s(14),2,s(27)*s(14),(true->[])),arc(s(20)*s(14),0,s(28)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(27)*s(14),(true->[])),arc(s(19)*s(14),0,s(28)*s(14),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(14)*s(14),(true->[])),arc(s(17)*s(14),0,s(28)*s(14),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(5)*s(14),(true->[])),arc(s(18)*s(14),0,s(28)*s(14),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(9)*s(14),(true->[])),arc(s(35)*s(9),0,s(35)*s(3),(true->[])),arc(s(35)*s(9),1,s(35)*s(12),(true->[])),arc(s(35)*s(9),2,s(35)*s(10),(true->[])),arc(s(34)*s(12),0,s(35)*s(3),(true->[])),arc(s(34)*s(12),1,s(34)*s(12),(true->[])),arc(s(34)*s(12),2,s(27)*s(14),(true->[])),arc(s(29)*s(13),0,s(35)*s(5),(true->[])),arc(s(29)*s(13),1,s(29)*s(13),(true->[])),arc(s(29)*s(13),2,s(2)*s(14),(true->[])),arc(s(35)*s(5),0,s(35)*s(5),(true->[])),arc(s(35)*s(5),1,s(35)*s(5),(true->[])),arc(s(35)*s(5),2,s(35)*s(10),(true->[])),arc(s(35)*s(10),0,s(35)*s(5),(true->[])),arc(s(35)*s(10),1,s(35)*s(13),(true->[])),arc(s(35)*s(10),2,s(35)*s(10),(true->[])),arc(s(34)*s(13),0,s(35)*s(5),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(27)*s(14),(true->[])),arc(s(33)*s(13),0,s(35)*s(5),(true->[])),arc(s(33)*s(13),1,s(33)*s(13),(true->[])),arc(s(33)*s(13),2,s(20)*s(14),(true->[])),arc(s(32)*s(13),0,s(35)*s(5),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(14)*s(14),(true->[])),arc(s(30)*s(13),0,s(35)*s(5),(true->[])),arc(s(30)*s(13),1,s(30)*s(13),(true->[])),arc(s(30)*s(13),2,s(5)*s(14),(true->[])),arc(s(31)*s(13),0,s(35)*s(5),(true->[])),arc(s(31)*s(13),1,s(31)*s(13),(true->[])),arc(s(31)*s(13),2,s(9)*s(14),(true->[])),arc(s(35)*s(8),0,s(35)*s(1),(true->[])),arc(s(35)*s(8),1,s(35)*s(11),(true->[])),arc(s(35)*s(8),2,s(35)*s(10),(true->[])),arc(s(34)*s(11),0,s(35)*s(1),(true->[])),arc(s(34)*s(11),1,s(34)*s(11),(true->[])),arc(s(34)*s(11),2,s(27)*s(14),(true->[])),arc(s(22)*s(14),0,s(35)*s(14),(true->[])),arc(s(22)*s(14),1,s(29)*s(14),(true->[])),arc(s(22)*s(14),2,s(2)*s(14),(true->[])),arc(s(28)*s(14),0,s(35)*s(14),(true->[])),arc(s(28)*s(14),1,s(35)*s(14),(true->[])),arc(s(28)*s(14),2,s(35)*s(14),(true->[])),arc(s(27)*s(14),0,s(35)*s(14),(true->[])),arc(s(27)*s(14),1,s(34)*s(14),(true->[])),arc(s(27)*s(14),2,s(35)*s(14),(true->[])),arc(s(26)*s(14),0,s(35)*s(14),(true->[])),arc(s(26)*s(14),1,s(33)*s(14),(true->[])),arc(s(26)*s(14),2,s(20)*s(14),(true->[])),arc(s(25)*s(14),0,s(35)*s(14),(true->[])),arc(s(25)*s(14),1,s(32)*s(14),(true->[])),arc(s(25)*s(14),2,s(14)*s(14),(true->[])),arc(s(23)*s(14),0,s(35)*s(14),(true->[])),arc(s(23)*s(14),1,s(30)*s(14),(true->[])),arc(s(23)*s(14),2,s(5)*s(14),(true->[])),arc(s(24)*s(14),0,s(35)*s(14),(true->[])),arc(s(24)*s(14),1,s(31)*s(14),(true->[])),arc(s(24)*s(14),2,s(9)*s(14),(true->[])),arc(s(35)*s(12),0,s(35)*s(3),(true->[])),arc(s(35)*s(12),1,s(35)*s(12),(true->[])),arc(s(35)*s(12),2,s(35)*s(14),(true->[])),arc(s(35)*s(13),0,s(35)*s(5),(true->[])),arc(s(35)*s(13),1,s(35)*s(13),(true->[])),arc(s(35)*s(13),2,s(35)*s(14),(true->[])),arc(s(35)*s(11),0,s(35)*s(1),(true->[])),arc(s(35)*s(11),1,s(35)*s(11),(true->[])),arc(s(35)*s(11),2,s(35)*s(14),(true->[])),arc(s(29)*s(14),0,s(35)*s(14),(true->[])),arc(s(29)*s(14),1,s(29)*s(14),(true->[])),arc(s(29)*s(14),2,s(2)*s(14),(true->[])),arc(s(35)*s(14),0,s(35)*s(14),(true->[])),arc(s(35)*s(14),1,s(35)*s(14),(true->[])),arc(s(35)*s(14),2,s(35)*s(14),(true->[])),arc(s(34)*s(14),0,s(35)*s(14),(true->[])),arc(s(34)*s(14),1,s(34)*s(14),(true->[])),arc(s(34)*s(14),2,s(27)*s(14),(true->[])),arc(s(33)*s(14),0,s(35)*s(14),(true->[])),arc(s(33)*s(14),1,s(33)*s(14),(true->[])),arc(s(33)*s(14),2,s(20)*s(14),(true->[])),arc(s(32)*s(14),0,s(35)*s(14),(true->[])),arc(s(32)*s(14),1,s(32)*s(14),(true->[])),arc(s(32)*s(14),2,s(14)*s(14),(true->[])),arc(s(30)*s(14),0,s(35)*s(14),(true->[])),arc(s(30)*s(14),1,s(30)*s(14),(true->[])),arc(s(30)*s(14),2,s(5)*s(14),(true->[])),arc(s(31)*s(14),0,s(35)*s(14),(true->[])),arc(s(31)*s(14),1,s(31)*s(14),(true->[])),arc(s(31)*s(14),2,s(9)*s(14),(true->[]))],[],[],[])).
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sum_width_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1415: Illustrating the SUM_WIDTH_DECREASING_TERRACE constraint of
the Example slot
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Automaton Figures 4.1416 and 4.1417 respectively depict the automaton associated with the constraint
SUM_WIDTH_DECREASING_TERRACE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C

≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>{
D ← 0
R← R + D + 1

}

<

{D
←

0}

Figure 4.1416: Automaton for the SUM_WIDTH_DECREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the DECREAS-
ING_TERRACE pattern where default is 0

s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C

−→
D +

←−
D + 1

C

t
−→
C +

←−
C

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.357: Concrete glue matrix, derived from the parametrised glue matrix 3.6, for
the SUM_WIDTH_DECREASING_TERRACE constraint defined as the composition of
the DECREASING_TERRACE pattern , the feature WIDTH , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}

> r= t

R

≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>{
D ← 0
R← R + D + 1

}

<

{D
←

0}

Figure 4.1417: Simplified automaton for the SUM_WIDTH_DECREASING_TERRACE
constraint obtained by applying decoration Table 3.29 to the seed transducer of the
DECREASING_TERRACE pattern where default is 0;Ri−Ri−1 ≥ 0 and−Ri+Ri−1+
Di−1 + 1 ≥ 0 are linear invariants.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.358: Concrete glue matrix, derived from the parametrised glue matrix 3.6,
for the simplified automaton of the SUM_WIDTH_DECREASING_TERRACE con-
straint defined as the composition of the DECREASING_TERRACE pattern , the

feature WIDTH , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Specialisation

s > r = t

> r′= t′
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Figure 4.1418: (left) Automaton without registers for the SUM_WIDTH_DECREA-
SING_TERRACE_EQ_UP constraint; it describes all sequences maximising the sum of
the widths of all the occurrences of the DECREASING_TERRACE pattern of a sequence
of sv variables, i.e. max(0, sv− 2) of the Restrictions slot (see ¬). (right) All corre-
sponding solutions for sv− 1 ∈ {1, 2, 3, 4}.
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Figure 4.1419: Automata without registers for the (A) SUM_WIDTH_DE-
CREASING_TERRACE_IS_EVEN and the (B) SUM_WIDTH_DECREASING_TERRA-
CE_IS_ODD constraints; they respectively achieve an even/odd sum of width of the
DECREASING_TERRACE pattern on a sequence of n variables; the second symbol rep-
resents whether the register D is even or odd, while the third symbol denotes whether
the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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SUM_WIDTH_GORGE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint SUM_WIDTH_GORGE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
rv = 2⇒ VALUE ≤ np¬

rv ≥ 3⇒ VALUE ≤ max(0, sv− 2)
required(VARIABLES, var)

where
rv =range(VARIABLES.var)
sv = |VARIABLES|
np = max(0, b(sv− 1)/2c)

1

2

¬
7

VALUE ≤ 3

1

3



(see also fig. 4.1423)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the GORGE pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (6, 〈1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7〉)

Figure 4.1420 provides an example where the SUM_WIDTH_GORGE

(6, [1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_gorge,['20141203']).

ctr_origin(sum_width_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(sum_width_gorge,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_gorge,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_gorge, let([rv=range('VARIABLES'^var),sv=size('VARIABLES'),np=max(0,(sv-1)/2)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,rv=2#=>'VALUE'=<markup(np,1),rv>=3#=>'VALUE'=<max(0,markup(sv-2,2)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_gorge, []).

ctr_functional_dependency(sum_width_gorge, 1, [2]).

ctr_typical(sum_width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_width_gorge,sum_width_gorge(6,[[var-1],[var-7],[var-3],[var-4],[var-4],[var-5],[var-5],[var-4],[var-2],[var-2],[var-6],[var-5],[var-4],[var-6],[var-5],[var-7]])).


ctr_key_words(sum_width_gorge,[]).

ctr_eval(sum_width_gorge, [checker(sum_width_gorge_c1),
    checker(sum_width_gorge_c),
    automaton(sum_width_gorge_a1),
    automaton(sum_width_gorge_a),
    automaton_with_signature(sum_width_gorge_a1_s),
    automaton_with_signature(sum_width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_gorge_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_gorge_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_gorge_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_gorge_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_gorge_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        sum_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        sum_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_gorge_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        sum_width_gorge_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_width_gorge_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_gorge_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        sum_width_gorge_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_width_gorge_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_gorge_c([Xj|Xs], Default, s, C, 0, R, Result).

sum_width_gorge_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_gorge_c1(VARS, Default, s, 0, Default, Value).

sum_width_gorge_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_gorge_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_gorge_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_width_gorge_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        sum_width_gorge_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_gorge_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_gorge_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_gorge_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_gorge_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_width_gorge_c1([Xj|Xs], Default, r, 0, R, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_gorge_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        sum_width_gorge_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_width_gorge_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        sum_width_gorge_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_width_gorge, sum_width_gorge_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_gorge, sum_width_gorge_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_gorge, sum_width_gorge_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_gorge, sum_width_gorge_ao1, pair_signature(2,signature)).

sum_width_gorge_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_gorge_a(Flag,Value,VARIABLES,Default).

sum_width_gorge_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_gorge_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_gorge_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,GT,r,([C, D + 1, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_gorge_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_gorge_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_gorge_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_gorge_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,GT,r,([C, D + 1, R])),
        arc(u,LT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_gorge_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_gorge_a1(Flag,Value,VARIABLES,Default).

sum_width_gorge_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_gorge_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D + 1, R])),
        arc(r,LT,t,([0, R + D + 1])),
        arc(r,EQ,u,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([0, R + D + 1])),
        arc(t,GT,r,([0, R])),
        arc(u,EQ,u,([D + 1, R])),
        arc(u,GT,r,([D + 1, R])),
        arc(u,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_gorge_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_gorge_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_gorge_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_gorge_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D + 1, R])),
        arc(r,LT,t,([0, R + D + 1])),
        arc(r,EQ,u,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([0, R + D + 1])),
        arc(t,GT,r,([0, R])),
        arc(u,EQ,u,([D + 1, R])),
        arc(u,GT,r,([D + 1, R])),
        arc(u,LT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_gorge_r(VALUE,Xs,SV):-
        sum_width_gorge_r(VALUE,Xs,SV,SV).

sum_width_gorge_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=1,
        RV#=2#=>VALUE#=<max(0,(SV-1)/2),
        RV#>=3#=>VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_gorge, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(s,u,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(r,u,cf+cb),cell(t,s,cf+cb),cell(t,r,cf+(df+(db+1))),cell(t,t,cf+cb),cell(t,u,cf+(df+(db+1))),cell(u,s,cf+cb),cell(u,r,cf+cb),cell(u,t,cb+(df+(db+1))),cell(u,u,cf+cb)]).

ctr_glue_matrix1(sum_width_gorge, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(r,u,0),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,0),cell(t,u,df+(db+1)),cell(u,s,0),cell(u,r,0),cell(u,t,df+(db+1)),cell(u,u,0)]).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_0, kernel([source(s(1)),sink(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_1, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(2),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),1,s(2),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_2, kernel([source(s(1)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(3),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(14),(true->[])),arc(s(6),1,s(3),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(4),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),1,s(3),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),1,s(4),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),1,s(12),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_3, kernel([source(s(1)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(10),(true->[])),arc(s(3),0,s(11),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(12),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(14),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(17),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(18),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(19),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(6),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(7),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(24),(true->[])),arc(s(12),1,s(6),(true->[])),arc(s(12),2,s(17),(true->[])),arc(s(13),0,s(24),(true->[])),arc(s(13),1,s(7),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(24),(true->[])),arc(s(14),1,s(8),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(24),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(10),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),1,s(6),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),1,s(7),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),1,s(8),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(10),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(14),(true->[])),arc(s(22),0,s(22),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(23),(true->[])),arc(s(23),1,s(22),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(23),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_4, kernel([source(s(1)),sink(s(35)),sink(s(36)),sink(s(37))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(18),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(16),(true->[])),arc(s(6),0,s(20),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(16),(true->[])),arc(s(7),0,s(20),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(17),(true->[])),arc(s(8),0,s(20),(true->[])),arc(s(8),1,s(19),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(1),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(21),(true->[])),arc(s(10),0,s(2),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(22),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(24),(true->[])),arc(s(12),0,s(1),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(28),(true->[])),arc(s(13),0,s(2),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(29),(true->[])),arc(s(14),0,s(4),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(30),(true->[])),arc(s(15),0,s(11),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(31),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(12),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(27),(true->[])),arc(s(17),1,s(13),(true->[])),arc(s(17),2,s(22),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(14),(true->[])),arc(s(18),2,s(23),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(7),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(18),(true->[])),arc(s(21),0,s(37),(true->[])),arc(s(21),1,s(12),(true->[])),arc(s(21),2,s(28),(true->[])),arc(s(22),0,s(37),(true->[])),arc(s(22),1,s(13),(true->[])),arc(s(22),2,s(29),(true->[])),arc(s(23),0,s(37),(true->[])),arc(s(23),1,s(14),(true->[])),arc(s(23),2,s(30),(true->[])),arc(s(24),0,s(37),(true->[])),arc(s(24),1,s(15),(true->[])),arc(s(24),2,s(31),(true->[])),arc(s(25),0,s(37),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(7),(true->[])),arc(s(26),0,s(37),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(18),(true->[])),arc(s(27),0,s(37),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(24),(true->[])),arc(s(28),1,s(12),(true->[])),arc(s(28),2,s(28),(true->[])),arc(s(29),1,s(13),(true->[])),arc(s(29),2,s(29),(true->[])),arc(s(30),1,s(14),(true->[])),arc(s(30),2,s(30),(true->[])),arc(s(31),1,s(15),(true->[])),arc(s(31),2,s(31),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(7),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(18),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(24),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(36),(true->[])),arc(s(36),1,s(35),(true->[])),arc(s(36),2,s(36),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(36),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_5, kernel([source(s(1)),sink(s(51)),sink(s(52)),sink(s(53))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(14),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(12),(true->[])),arc(s(6),0,s(16),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(16),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(16),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(29),(true->[])),arc(s(10),0,s(1),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(26),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(27),(true->[])),arc(s(12),0,s(32),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(26),(true->[])),arc(s(13),0,s(32),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(27),(true->[])),arc(s(14),0,s(32),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(28),(true->[])),arc(s(15),0,s(32),(true->[])),arc(s(15),1,s(30),(true->[])),arc(s(15),2,s(7),(true->[])),arc(s(16),0,s(32),(true->[])),arc(s(16),1,s(31),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(1),(true->[])),arc(s(17),1,s(21),(true->[])),arc(s(17),2,s(33),(true->[])),arc(s(18),0,s(2),(true->[])),arc(s(18),1,s(22),(true->[])),arc(s(18),2,s(34),(true->[])),arc(s(19),0,s(4),(true->[])),arc(s(19),1,s(23),(true->[])),arc(s(19),2,s(35),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(37),(true->[])),arc(s(21),0,s(1),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(42),(true->[])),arc(s(22),0,s(2),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(43),(true->[])),arc(s(23),0,s(4),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(44),(true->[])),arc(s(24),0,s(9),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(45),(true->[])),arc(s(25),0,s(20),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(46),(true->[])),arc(s(26),0,s(41),(true->[])),arc(s(26),1,s(21),(true->[])),arc(s(26),2,s(33),(true->[])),arc(s(27),0,s(41),(true->[])),arc(s(27),1,s(22),(true->[])),arc(s(27),2,s(34),(true->[])),arc(s(28),0,s(41),(true->[])),arc(s(28),1,s(23),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(41),(true->[])),arc(s(29),1,s(24),(true->[])),arc(s(29),2,s(36),(true->[])),arc(s(30),0,s(41),(true->[])),arc(s(30),1,s(38),(true->[])),arc(s(30),2,s(7),(true->[])),arc(s(31),0,s(41),(true->[])),arc(s(31),1,s(39),(true->[])),arc(s(31),2,s(14),(true->[])),arc(s(32),0,s(41),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(29),(true->[])),arc(s(33),0,s(53),(true->[])),arc(s(33),1,s(21),(true->[])),arc(s(33),2,s(42),(true->[])),arc(s(34),0,s(53),(true->[])),arc(s(34),1,s(22),(true->[])),arc(s(34),2,s(43),(true->[])),arc(s(35),0,s(53),(true->[])),arc(s(35),1,s(23),(true->[])),arc(s(35),2,s(44),(true->[])),arc(s(36),0,s(53),(true->[])),arc(s(36),1,s(24),(true->[])),arc(s(36),2,s(45),(true->[])),arc(s(37),0,s(53),(true->[])),arc(s(37),1,s(25),(true->[])),arc(s(37),2,s(46),(true->[])),arc(s(38),0,s(53),(true->[])),arc(s(38),1,s(47),(true->[])),arc(s(38),2,s(7),(true->[])),arc(s(39),0,s(53),(true->[])),arc(s(39),1,s(48),(true->[])),arc(s(39),2,s(14),(true->[])),arc(s(40),0,s(53),(true->[])),arc(s(40),1,s(49),(true->[])),arc(s(40),2,s(29),(true->[])),arc(s(41),0,s(53),(true->[])),arc(s(41),1,s(50),(true->[])),arc(s(41),2,s(37),(true->[])),arc(s(42),1,s(21),(true->[])),arc(s(42),2,s(42),(true->[])),arc(s(43),1,s(22),(true->[])),arc(s(43),2,s(43),(true->[])),arc(s(44),1,s(23),(true->[])),arc(s(44),2,s(44),(true->[])),arc(s(45),1,s(24),(true->[])),arc(s(45),2,s(45),(true->[])),arc(s(46),1,s(25),(true->[])),arc(s(46),2,s(46),(true->[])),arc(s(47),1,s(47),(true->[])),arc(s(47),2,s(7),(true->[])),arc(s(48),1,s(48),(true->[])),arc(s(48),2,s(14),(true->[])),arc(s(49),1,s(49),(true->[])),arc(s(49),2,s(29),(true->[])),arc(s(50),1,s(50),(true->[])),arc(s(50),2,s(37),(true->[])),arc(s(51),0,s(51),(true->[])),arc(s(51),1,s(51),(true->[])),arc(s(51),2,s(52),(true->[])),arc(s(52),1,s(51),(true->[])),arc(s(52),2,s(52),(true->[])),arc(s(53),1,s(53),(true->[])),arc(s(53),2,s(52),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_gt_0, kernel([source(a),sink(c)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,c,(true->[])),arc(b,1,a,(true->[])),arc(b,2,b,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_gt_1, kernel([source(a),sink(f)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,d,(true->[])),arc(b,1,c,(true->[])),arc(b,2,e,(true->[])),arc(c,0,a,(true->[])),arc(c,1,c,(true->[])),arc(c,2,e,(true->[])),arc(d,0,f,(true->[])),arc(d,1,d,(true->[])),arc(d,2,g,(true->[])),arc(e,0,f,(true->[])),arc(e,1,c,(true->[])),arc(e,2,e,(true->[])),arc(f,0,f,(true->[])),arc(f,1,f,(true->[])),arc(f,2,f,(true->[])),arc(g,0,f,(true->[])),arc(g,1,h,(true->[])),arc(g,2,g,(true->[])),arc(h,0,h,(true->[])),arc(h,1,h,(true->[])),arc(h,2,g,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_up_when_range_eq_2, kernel([source(s),sink(s),sink(r),sink(t),sink(t1)],[arc(s,0,t1,(true->[])),arc(s,1,t1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,t,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,r,(true->[])),arc(t1,2,r1,(true->[])),arc(r1,0,t1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,t,(true->[])),arc(r,1,u,(true->[])),arc(r,2,r1,(true->[])),arc(t,0,t,(true->[])),arc(t,1,t1,(true->[])),arc(u,1,u,(true->[])),arc(u,2,r1,(true->[])),arc(r1,0,t,(true->[])),arc(r1,1,u,(true->[])),arc(r1,2,r1,(true->[])),arc(t1,0,t,(true->[])),arc(t1,1,t1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_up_minus_2, kernel([source(a),sink(i),sink(j),sink(k),sink(m),sink(n),sink(o),sink(r),sink(v),sink(y)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,0,d,(true->[])),arc(b,1,d,(true->[])),arc(b,2,e,(true->[])),arc(c,0,g,(true->[])),arc(c,1,f,(true->[])),arc(c,2,h,(true->[])),arc(d,0,i,(true->[])),arc(d,1,i,(true->[])),arc(d,2,j,(true->[])),arc(e,0,l,(true->[])),arc(e,1,k,(true->[])),arc(e,2,m,(true->[])),arc(f,0,i,(true->[])),arc(f,1,n,(true->[])),arc(f,2,o,(true->[])),arc(g,0,g,(true->[])),arc(g,1,p,(true->[])),arc(g,2,e,(true->[])),arc(h,0,g,(true->[])),arc(h,1,n,(true->[])),arc(h,2,o,(true->[])),arc(j,0,r,(true->[])),arc(j,1,q,(true->[])),arc(j,2,s,(true->[])),arc(k,1,t,(true->[])),arc(k,2,u,(true->[])),arc(l,0,l,(true->[])),arc(l,1,v,(true->[])),arc(l,2,j,(true->[])),arc(m,0,l,(true->[])),arc(m,1,t,(true->[])),arc(m,2,u,(true->[])),arc(n,1,w,(true->[])),arc(n,2,x,(true->[])),arc(o,0,g,(true->[])),arc(o,1,w,(true->[])),arc(o,2,x,(true->[])),arc(p,0,g,(true->[])),arc(p,1,y,(true->[])),arc(p,2,j,(true->[])),arc(q,1,q,(true->[])),arc(q,2,s,(true->[])),arc(r,0,r,(true->[])),arc(r,1,z,(true->[])),arc(s,0,r,(true->[])),arc(s,1,q,(true->[])),arc(s,2,s,(true->[])),arc(t,1,t,(true->[])),arc(t,2,u,(true->[])),arc(u,0,l,(true->[])),arc(u,1,t,(true->[])),arc(u,2,u,(true->[])),arc(v,0,l,(true->[])),arc(v,1,c1,(true->[])),arc(w,1,w,(true->[])),arc(w,2,x,(true->[])),arc(x,0,g,(true->[])),arc(x,1,w,(true->[])),arc(x,2,x,(true->[])),arc(y,0,g,(true->[])),arc(y,1,d1,(true->[])),arc(z,0,r,(true->[])),arc(z,1,z,(true->[])),arc(c1,0,l,(true->[])),arc(c1,1,c1,(true->[])),arc(d1,0,g,(true->[])),arc(d1,1,d1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_1_and_up_minus_1, kernel([source(a),sink(g),sink(h)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,0,b,(true->[])),arc(b,1,b,(true->[])),arc(b,2,d,(true->[])),arc(c,0,f,(true->[])),arc(c,1,e,(true->[])),arc(c,2,c,(true->[])),arc(d,0,h,(true->[])),arc(d,1,b,(true->[])),arc(d,2,d,(true->[])),arc(e,0,b,(true->[])),arc(e,1,e,(true->[])),arc(e,2,c,(true->[])),arc(f,0,f,(true->[])),arc(f,1,g,(true->[])),arc(f,2,h,(true->[])),arc(g,0,f,(true->[])),arc(g,1,g,(true->[])),arc(g,2,h,(true->[])),arc(h,0,h,(true->[])),arc(h,1,h,(true->[])),arc(h,2,h,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_is_even, kernel([source(sEE),sink(rEE),sink(tEE),sink(tOE),sink(sEE),sink(uEE),sink(uOE),sink(rOE)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(uEE,0,sEE,(true->[])),arc(uEE,1,uOE,(true->[])),arc(uEE,2,rOE,(true->[])),arc(uOE,0,sEE,(true->[])),arc(uOE,1,uEE,(true->[])),arc(uOE,2,rEE,(true->[])),arc(rOE,0,tEE,(true->[])),arc(rOE,1,uEE,(true->[])),arc(rOE,2,rEE,(true->[])),arc(rEE,0,tEO,(true->[])),arc(rEE,1,uOE,(true->[])),arc(rEE,2,rOE,(true->[])),arc(tOE,0,tEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,rEE,(true->[])),arc(tEE,0,tEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,rEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,rEO,(true->[])),arc(uEO,0,sEO,(true->[])),arc(uEO,1,uOO,(true->[])),arc(uEO,2,rOO,(true->[])),arc(rOO,0,tEO,(true->[])),arc(rOO,1,uEO,(true->[])),arc(rOO,2,rEO,(true->[])),arc(uOO,0,sEO,(true->[])),arc(uOO,1,uEO,(true->[])),arc(uOO,2,rEO,(true->[])),arc(tOO,0,tEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,rEO,(true->[])),arc(rEO,0,tEE,(true->[])),arc(rEO,1,uOO,(true->[])),arc(rEO,2,rOO,(true->[])),arc(tEO,0,tEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,rEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_is_odd, kernel([source(sEE),sink(rEO),sink(tEO),sink(tOO),sink(sEO),sink(uEO),sink(uOO),sink(rOO)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(uEE,0,sEE,(true->[])),arc(uEE,1,uOE,(true->[])),arc(uEE,2,rOE,(true->[])),arc(uOE,0,sEE,(true->[])),arc(uOE,1,uEE,(true->[])),arc(uOE,2,rEE,(true->[])),arc(rOE,0,tEE,(true->[])),arc(rOE,1,uEE,(true->[])),arc(rOE,2,rEE,(true->[])),arc(rEE,0,tEO,(true->[])),arc(rEE,1,uOE,(true->[])),arc(rEE,2,rOE,(true->[])),arc(tOE,0,tEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,rEE,(true->[])),arc(tEE,0,tEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,rEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,rEO,(true->[])),arc(uEO,0,sEO,(true->[])),arc(uEO,1,uOO,(true->[])),arc(uEO,2,rOO,(true->[])),arc(rOO,0,tEO,(true->[])),arc(rOO,1,uEO,(true->[])),arc(rOO,2,rEO,(true->[])),arc(uOO,0,sEO,(true->[])),arc(uOO,1,uEO,(true->[])),arc(uOO,2,rEO,(true->[])),arc(tOO,0,tEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,rEO,(true->[])),arc(rEO,0,tEE,(true->[])),arc(rEO,1,uOO,(true->[])),arc(rEO,2,rOO,(true->[])),arc(tEO,0,tEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,rEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_lt_up, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(2),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_up_minus_1, kernel([source(s(3)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(9),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(12),(true->[])),arc(s(4),2,s(15),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(16),(true->[])),arc(s(5),2,s(13),(true->[])),arc(s(6),0,s(14),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(2),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(7),(true->[])),arc(s(12),0,s(4),(true->[])),arc(s(12),1,s(1),(true->[])),arc(s(13),0,s(4),(true->[])),arc(s(13),1,s(9),(true->[])),arc(s(13),2,s(2),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(6),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(10),(true->[])),arc(s(15),2,s(7),(true->[])),arc(s(16),1,s(9),(true->[])),arc(s(16),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_lt_up_minus_1, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(17),(true->[])),arc(s(6),0,s(2),(true->[])),arc(s(6),1,s(15),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(17),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(17),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(17),(true->[])),arc(s(12),0,s(2),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(7),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(7),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(12),(true->[])),arc(s(16),0,s(17),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_gt_2, kernel([source(s(1)),sink(s(15))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(9),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(4),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(4),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(6),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(8),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(12),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_lt_up_minus_2, kernel([source(s(1)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(16),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(16),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(19),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(29),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(29),(true->[])),arc(s(13),0,s(2),(true->[])),arc(s(13),1,s(26),(true->[])),arc(s(13),2,s(22),(true->[])),arc(s(14),0,s(6),(true->[])),arc(s(14),1,s(27),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(24),(true->[])),arc(s(15),2,s(29),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(28),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(29),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(22),(true->[])),arc(s(18),0,s(29),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(23),(true->[])),arc(s(19),0,s(29),(true->[])),arc(s(19),1,s(29),(true->[])),arc(s(19),2,s(29),(true->[])),arc(s(20),0,s(2),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(29),(true->[])),arc(s(21),0,s(6),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(29),(true->[])),arc(s(22),0,s(2),(true->[])),arc(s(22),1,s(26),(true->[])),arc(s(22),2,s(22),(true->[])),arc(s(23),0,s(6),(true->[])),arc(s(23),1,s(27),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(15),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(29),(true->[])),arc(s(25),0,s(15),(true->[])),arc(s(25),1,s(28),(true->[])),arc(s(25),2,s(25),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(22),(true->[])),arc(s(27),0,s(29),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(23),(true->[])),arc(s(28),0,s(29),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(25),(true->[])),arc(s(29),0,s(29),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(29),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_up_minus_3, kernel([source(s(4)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(21),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(16),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(17),(true->[])),arc(s(8),2,s(22),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(18),(true->[])),arc(s(9),2,s(22),(true->[])),arc(s(10),0,s(5),(true->[])),arc(s(10),1,s(26),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(27),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(28),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(29),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(30),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(25),(true->[])),arc(s(15),1,s(25),(true->[])),arc(s(15),2,s(22),(true->[])),arc(s(16),0,s(25),(true->[])),arc(s(16),1,s(26),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(5),(true->[])),arc(s(17),1,s(33),(true->[])),arc(s(17),2,s(40),(true->[])),arc(s(18),0,s(9),(true->[])),arc(s(18),1,s(34),(true->[])),arc(s(18),2,s(40),(true->[])),arc(s(19),0,s(5),(true->[])),arc(s(19),1,s(41),(true->[])),arc(s(19),2,s(36),(true->[])),arc(s(20),0,s(9),(true->[])),arc(s(20),1,s(42),(true->[])),arc(s(20),2,s(37),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(35),(true->[])),arc(s(21),2,s(40),(true->[])),arc(s(22),0,s(21),(true->[])),arc(s(22),1,s(43),(true->[])),arc(s(22),2,s(38),(true->[])),arc(s(23),0,s(39),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(24),0,s(39),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(32),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(40),(true->[])),arc(s(26),0,s(32),(true->[])),arc(s(26),1,s(41),(true->[])),arc(s(26),2,s(36),(true->[])),arc(s(27),0,s(32),(true->[])),arc(s(27),1,s(42),(true->[])),arc(s(27),2,s(37),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(12),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(13),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(14),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(24),(true->[])),arc(s(33),0,s(5),(true->[])),arc(s(33),1,s(1),(true->[])),arc(s(34),0,s(9),(true->[])),arc(s(34),1,s(2),(true->[])),arc(s(35),0,s(21),(true->[])),arc(s(35),1,s(3),(true->[])),arc(s(36),0,s(5),(true->[])),arc(s(36),1,s(28),(true->[])),arc(s(36),2,s(12),(true->[])),arc(s(37),0,s(9),(true->[])),arc(s(37),1,s(29),(true->[])),arc(s(37),2,s(13),(true->[])),arc(s(38),0,s(21),(true->[])),arc(s(38),1,s(30),(true->[])),arc(s(38),2,s(14),(true->[])),arc(s(39),0,s(39),(true->[])),arc(s(39),1,s(23),(true->[])),arc(s(40),0,s(39),(true->[])),arc(s(40),1,s(31),(true->[])),arc(s(40),2,s(24),(true->[])),arc(s(41),1,s(28),(true->[])),arc(s(41),2,s(12),(true->[])),arc(s(42),1,s(29),(true->[])),arc(s(42),2,s(13),(true->[])),arc(s(43),1,s(30),(true->[])),arc(s(43),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_gt_3, kernel([source(s(1)),sink(s(25))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(15),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(13),(true->[])),arc(s(6),0,s(17),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(13),(true->[])),arc(s(7),0,s(17),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(17),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(1),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(18),(true->[])),arc(s(10),0,s(2),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(24),(true->[])),arc(s(13),1,s(9),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(24),(true->[])),arc(s(14),1,s(10),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(24),(true->[])),arc(s(15),1,s(11),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(7),(true->[])),arc(s(17),0,s(24),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(9),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(10),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(11),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(25),(true->[])),arc(s(21),1,s(12),(true->[])),arc(s(21),2,s(21),(true->[])),arc(s(22),0,s(25),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(7),(true->[])),arc(s(23),0,s(25),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(15),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(21),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_lt_up_minus_3, kernel([source(s(1)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(16),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(16),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(19),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(27),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(27),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(22),(true->[])),arc(s(13),2,s(27),(true->[])),arc(s(14),0,s(2),(true->[])),arc(s(14),1,s(28),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(6),(true->[])),arc(s(15),1,s(29),(true->[])),arc(s(15),2,s(24),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(30),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(31),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(23),(true->[])),arc(s(18),0,s(31),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(24),(true->[])),arc(s(19),0,s(31),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(2),(true->[])),arc(s(20),1,s(32),(true->[])),arc(s(20),2,s(44),(true->[])),arc(s(21),0,s(6),(true->[])),arc(s(21),1,s(33),(true->[])),arc(s(21),2,s(44),(true->[])),arc(s(22),0,s(13),(true->[])),arc(s(22),1,s(34),(true->[])),arc(s(22),2,s(44),(true->[])),arc(s(23),0,s(2),(true->[])),arc(s(23),1,s(40),(true->[])),arc(s(23),2,s(35),(true->[])),arc(s(24),0,s(6),(true->[])),arc(s(24),1,s(41),(true->[])),arc(s(24),2,s(36),(true->[])),arc(s(25),0,s(13),(true->[])),arc(s(25),1,s(42),(true->[])),arc(s(25),2,s(37),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(38),(true->[])),arc(s(26),2,s(44),(true->[])),arc(s(27),0,s(26),(true->[])),arc(s(27),1,s(43),(true->[])),arc(s(27),2,s(39),(true->[])),arc(s(28),0,s(44),(true->[])),arc(s(28),1,s(40),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(44),(true->[])),arc(s(29),1,s(41),(true->[])),arc(s(29),2,s(36),(true->[])),arc(s(30),0,s(44),(true->[])),arc(s(30),1,s(42),(true->[])),arc(s(30),2,s(37),(true->[])),arc(s(31),0,s(44),(true->[])),arc(s(31),1,s(44),(true->[])),arc(s(31),2,s(44),(true->[])),arc(s(32),0,s(2),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(44),(true->[])),arc(s(33),0,s(6),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(44),(true->[])),arc(s(34),0,s(13),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(44),(true->[])),arc(s(35),0,s(2),(true->[])),arc(s(35),1,s(40),(true->[])),arc(s(35),2,s(35),(true->[])),arc(s(36),0,s(6),(true->[])),arc(s(36),1,s(41),(true->[])),arc(s(36),2,s(36),(true->[])),arc(s(37),0,s(13),(true->[])),arc(s(37),1,s(42),(true->[])),arc(s(37),2,s(37),(true->[])),arc(s(38),0,s(26),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(44),(true->[])),arc(s(39),0,s(26),(true->[])),arc(s(39),1,s(43),(true->[])),arc(s(39),2,s(39),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(40),(true->[])),arc(s(40),2,s(35),(true->[])),arc(s(41),0,s(44),(true->[])),arc(s(41),1,s(41),(true->[])),arc(s(41),2,s(36),(true->[])),arc(s(42),0,s(44),(true->[])),arc(s(42),1,s(42),(true->[])),arc(s(42),2,s(37),(true->[])),arc(s(43),0,s(44),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(39),(true->[])),arc(s(44),0,s(44),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(44),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_up_minus_4, kernel([source(s(5)),sink(s(47)),sink(s(48)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(10),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(17),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(34),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(14),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(6),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(20),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(20),(true->[])),arc(s(11),0,s(6),(true->[])),arc(s(11),1,s(26),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(27),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(25),(true->[])),arc(s(13),1,s(25),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(25),(true->[])),arc(s(14),1,s(26),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(6),(true->[])),arc(s(15),1,s(28),(true->[])),arc(s(15),2,s(35),(true->[])),arc(s(16),0,s(10),(true->[])),arc(s(16),1,s(29),(true->[])),arc(s(16),2,s(35),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(30),(true->[])),arc(s(17),2,s(35),(true->[])),arc(s(18),0,s(6),(true->[])),arc(s(18),1,s(39),(true->[])),arc(s(18),2,s(31),(true->[])),arc(s(19),0,s(10),(true->[])),arc(s(19),1,s(40),(true->[])),arc(s(19),2,s(32),(true->[])),arc(s(20),0,s(17),(true->[])),arc(s(20),1,s(41),(true->[])),arc(s(20),2,s(33),(true->[])),arc(s(21),0,s(6),(true->[])),arc(s(21),1,s(42),(true->[])),arc(s(21),2,s(21),(true->[])),arc(s(22),0,s(10),(true->[])),arc(s(22),1,s(43),(true->[])),arc(s(22),2,s(22),(true->[])),arc(s(23),0,s(17),(true->[])),arc(s(23),1,s(44),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(45),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(38),(true->[])),arc(s(25),1,s(38),(true->[])),arc(s(25),2,s(35),(true->[])),arc(s(26),0,s(38),(true->[])),arc(s(26),1,s(39),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(38),(true->[])),arc(s(27),1,s(40),(true->[])),arc(s(27),2,s(32),(true->[])),arc(s(28),0,s(6),(true->[])),arc(s(28),1,s(48),(true->[])),arc(s(28),2,s(57),(true->[])),arc(s(29),0,s(10),(true->[])),arc(s(29),1,s(49),(true->[])),arc(s(29),2,s(57),(true->[])),arc(s(30),0,s(17),(true->[])),arc(s(30),1,s(50),(true->[])),arc(s(30),2,s(57),(true->[])),arc(s(31),0,s(6),(true->[])),arc(s(31),1,s(58),(true->[])),arc(s(31),2,s(52),(true->[])),arc(s(32),0,s(10),(true->[])),arc(s(32),1,s(59),(true->[])),arc(s(32),2,s(53),(true->[])),arc(s(33),0,s(17),(true->[])),arc(s(33),1,s(60),(true->[])),arc(s(33),2,s(54),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(51),(true->[])),arc(s(34),2,s(57),(true->[])),arc(s(35),0,s(34),(true->[])),arc(s(35),1,s(61),(true->[])),arc(s(35),2,s(55),(true->[])),arc(s(36),0,s(56),(true->[])),arc(s(36),1,s(36),(true->[])),arc(s(37),0,s(56),(true->[])),arc(s(37),1,s(46),(true->[])),arc(s(37),2,s(37),(true->[])),arc(s(38),0,s(47),(true->[])),arc(s(38),1,s(47),(true->[])),arc(s(38),2,s(57),(true->[])),arc(s(39),0,s(47),(true->[])),arc(s(39),1,s(58),(true->[])),arc(s(39),2,s(52),(true->[])),arc(s(40),0,s(47),(true->[])),arc(s(40),1,s(59),(true->[])),arc(s(40),2,s(53),(true->[])),arc(s(41),0,s(47),(true->[])),arc(s(41),1,s(60),(true->[])),arc(s(41),2,s(54),(true->[])),arc(s(42),1,s(42),(true->[])),arc(s(42),2,s(21),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(22),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(23),(true->[])),arc(s(45),1,s(45),(true->[])),arc(s(45),2,s(24),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(37),(true->[])),arc(s(48),0,s(6),(true->[])),arc(s(48),1,s(1),(true->[])),arc(s(49),0,s(10),(true->[])),arc(s(49),1,s(2),(true->[])),arc(s(50),0,s(17),(true->[])),arc(s(50),1,s(3),(true->[])),arc(s(51),0,s(34),(true->[])),arc(s(51),1,s(4),(true->[])),arc(s(52),0,s(6),(true->[])),arc(s(52),1,s(42),(true->[])),arc(s(52),2,s(21),(true->[])),arc(s(53),0,s(10),(true->[])),arc(s(53),1,s(43),(true->[])),arc(s(53),2,s(22),(true->[])),arc(s(54),0,s(17),(true->[])),arc(s(54),1,s(44),(true->[])),arc(s(54),2,s(23),(true->[])),arc(s(55),0,s(34),(true->[])),arc(s(55),1,s(45),(true->[])),arc(s(55),2,s(24),(true->[])),arc(s(56),0,s(56),(true->[])),arc(s(56),1,s(36),(true->[])),arc(s(57),0,s(56),(true->[])),arc(s(57),1,s(46),(true->[])),arc(s(57),2,s(37),(true->[])),arc(s(58),1,s(42),(true->[])),arc(s(58),2,s(21),(true->[])),arc(s(59),1,s(43),(true->[])),arc(s(59),2,s(22),(true->[])),arc(s(60),1,s(44),(true->[])),arc(s(60),2,s(23),(true->[])),arc(s(61),1,s(45),(true->[])),arc(s(61),2,s(24),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_gt_4, kernel([source(s(1)),sink(s(38))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(14),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(12),(true->[])),arc(s(6),0,s(16),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(16),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(16),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(25),(true->[])),arc(s(10),0,s(1),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(22),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(23),(true->[])),arc(s(12),0,s(28),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(22),(true->[])),arc(s(13),0,s(28),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(23),(true->[])),arc(s(14),0,s(28),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(24),(true->[])),arc(s(15),0,s(28),(true->[])),arc(s(15),1,s(26),(true->[])),arc(s(15),2,s(7),(true->[])),arc(s(16),0,s(28),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(1),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(29),(true->[])),arc(s(18),0,s(2),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(30),(true->[])),arc(s(19),0,s(4),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(31),(true->[])),arc(s(20),0,s(9),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(32),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(33),(true->[])),arc(s(22),0,s(37),(true->[])),arc(s(22),1,s(17),(true->[])),arc(s(22),2,s(29),(true->[])),arc(s(23),0,s(37),(true->[])),arc(s(23),1,s(18),(true->[])),arc(s(23),2,s(30),(true->[])),arc(s(24),0,s(37),(true->[])),arc(s(24),1,s(19),(true->[])),arc(s(24),2,s(31),(true->[])),arc(s(25),0,s(37),(true->[])),arc(s(25),1,s(20),(true->[])),arc(s(25),2,s(32),(true->[])),arc(s(26),0,s(37),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(7),(true->[])),arc(s(27),0,s(37),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(14),(true->[])),arc(s(28),0,s(37),(true->[])),arc(s(28),1,s(36),(true->[])),arc(s(28),2,s(25),(true->[])),arc(s(29),0,s(38),(true->[])),arc(s(29),1,s(17),(true->[])),arc(s(29),2,s(29),(true->[])),arc(s(30),0,s(38),(true->[])),arc(s(30),1,s(18),(true->[])),arc(s(30),2,s(30),(true->[])),arc(s(31),0,s(38),(true->[])),arc(s(31),1,s(19),(true->[])),arc(s(31),2,s(31),(true->[])),arc(s(32),0,s(38),(true->[])),arc(s(32),1,s(20),(true->[])),arc(s(32),2,s(32),(true->[])),arc(s(33),0,s(38),(true->[])),arc(s(33),1,s(21),(true->[])),arc(s(33),2,s(33),(true->[])),arc(s(34),0,s(38),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(7),(true->[])),arc(s(35),0,s(38),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(14),(true->[])),arc(s(36),0,s(38),(true->[])),arc(s(36),1,s(36),(true->[])),arc(s(36),2,s(25),(true->[])),arc(s(37),0,s(38),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(33),(true->[])),arc(s(38),0,s(38),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(38),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_lt_up_minus_4, kernel([source(s(1)),sink(s(47)),sink(s(48)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(16),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(16),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(19),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(27),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(27),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(22),(true->[])),arc(s(13),2,s(27),(true->[])),arc(s(14),0,s(2),(true->[])),arc(s(14),1,s(28),(true->[])),arc(s(14),2,s(24),(true->[])),arc(s(15),0,s(6),(true->[])),arc(s(15),1,s(29),(true->[])),arc(s(15),2,s(25),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(30),(true->[])),arc(s(16),2,s(26),(true->[])),arc(s(17),0,s(31),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(31),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(31),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(2),(true->[])),arc(s(20),1,s(32),(true->[])),arc(s(20),2,s(41),(true->[])),arc(s(21),0,s(6),(true->[])),arc(s(21),1,s(33),(true->[])),arc(s(21),2,s(41),(true->[])),arc(s(22),0,s(13),(true->[])),arc(s(22),1,s(34),(true->[])),arc(s(22),2,s(41),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(35),(true->[])),arc(s(23),2,s(41),(true->[])),arc(s(24),0,s(2),(true->[])),arc(s(24),1,s(42),(true->[])),arc(s(24),2,s(36),(true->[])),arc(s(25),0,s(6),(true->[])),arc(s(25),1,s(43),(true->[])),arc(s(25),2,s(37),(true->[])),arc(s(26),0,s(13),(true->[])),arc(s(26),1,s(44),(true->[])),arc(s(26),2,s(38),(true->[])),arc(s(27),0,s(23),(true->[])),arc(s(27),1,s(45),(true->[])),arc(s(27),2,s(39),(true->[])),arc(s(28),0,s(46),(true->[])),arc(s(28),1,s(42),(true->[])),arc(s(28),2,s(36),(true->[])),arc(s(29),0,s(46),(true->[])),arc(s(29),1,s(43),(true->[])),arc(s(29),2,s(37),(true->[])),arc(s(30),0,s(46),(true->[])),arc(s(30),1,s(44),(true->[])),arc(s(30),2,s(38),(true->[])),arc(s(31),0,s(46),(true->[])),arc(s(31),1,s(46),(true->[])),arc(s(31),2,s(41),(true->[])),arc(s(32),0,s(2),(true->[])),arc(s(32),1,s(47),(true->[])),arc(s(32),2,s(62),(true->[])),arc(s(33),0,s(6),(true->[])),arc(s(33),1,s(48),(true->[])),arc(s(33),2,s(62),(true->[])),arc(s(34),0,s(13),(true->[])),arc(s(34),1,s(49),(true->[])),arc(s(34),2,s(62),(true->[])),arc(s(35),0,s(23),(true->[])),arc(s(35),1,s(50),(true->[])),arc(s(35),2,s(62),(true->[])),arc(s(36),0,s(2),(true->[])),arc(s(36),1,s(57),(true->[])),arc(s(36),2,s(51),(true->[])),arc(s(37),0,s(6),(true->[])),arc(s(37),1,s(58),(true->[])),arc(s(37),2,s(52),(true->[])),arc(s(38),0,s(13),(true->[])),arc(s(38),1,s(59),(true->[])),arc(s(38),2,s(53),(true->[])),arc(s(39),0,s(23),(true->[])),arc(s(39),1,s(60),(true->[])),arc(s(39),2,s(54),(true->[])),arc(s(40),0,s(40),(true->[])),arc(s(40),1,s(55),(true->[])),arc(s(40),2,s(62),(true->[])),arc(s(41),0,s(40),(true->[])),arc(s(41),1,s(61),(true->[])),arc(s(41),2,s(56),(true->[])),arc(s(42),0,s(62),(true->[])),arc(s(42),1,s(57),(true->[])),arc(s(42),2,s(51),(true->[])),arc(s(43),0,s(62),(true->[])),arc(s(43),1,s(58),(true->[])),arc(s(43),2,s(52),(true->[])),arc(s(44),0,s(62),(true->[])),arc(s(44),1,s(59),(true->[])),arc(s(44),2,s(53),(true->[])),arc(s(45),0,s(62),(true->[])),arc(s(45),1,s(60),(true->[])),arc(s(45),2,s(54),(true->[])),arc(s(46),0,s(62),(true->[])),arc(s(46),1,s(62),(true->[])),arc(s(46),2,s(62),(true->[])),arc(s(47),0,s(2),(true->[])),arc(s(47),1,s(47),(true->[])),arc(s(47),2,s(62),(true->[])),arc(s(48),0,s(6),(true->[])),arc(s(48),1,s(48),(true->[])),arc(s(48),2,s(62),(true->[])),arc(s(49),0,s(13),(true->[])),arc(s(49),1,s(49),(true->[])),arc(s(49),2,s(62),(true->[])),arc(s(50),0,s(23),(true->[])),arc(s(50),1,s(50),(true->[])),arc(s(50),2,s(62),(true->[])),arc(s(51),0,s(2),(true->[])),arc(s(51),1,s(57),(true->[])),arc(s(51),2,s(51),(true->[])),arc(s(52),0,s(6),(true->[])),arc(s(52),1,s(58),(true->[])),arc(s(52),2,s(52),(true->[])),arc(s(53),0,s(13),(true->[])),arc(s(53),1,s(59),(true->[])),arc(s(53),2,s(53),(true->[])),arc(s(54),0,s(23),(true->[])),arc(s(54),1,s(60),(true->[])),arc(s(54),2,s(54),(true->[])),arc(s(55),0,s(40),(true->[])),arc(s(55),1,s(55),(true->[])),arc(s(55),2,s(62),(true->[])),arc(s(56),0,s(40),(true->[])),arc(s(56),1,s(61),(true->[])),arc(s(56),2,s(56),(true->[])),arc(s(57),0,s(62),(true->[])),arc(s(57),1,s(57),(true->[])),arc(s(57),2,s(51),(true->[])),arc(s(58),0,s(62),(true->[])),arc(s(58),1,s(58),(true->[])),arc(s(58),2,s(52),(true->[])),arc(s(59),0,s(62),(true->[])),arc(s(59),1,s(59),(true->[])),arc(s(59),2,s(53),(true->[])),arc(s(60),0,s(62),(true->[])),arc(s(60),1,s(60),(true->[])),arc(s(60),2,s(54),(true->[])),arc(s(61),0,s(62),(true->[])),arc(s(61),1,s(61),(true->[])),arc(s(61),2,s(56),(true->[])),arc(s(62),0,s(62),(true->[])),arc(s(62),1,s(62),(true->[])),arc(s(62),2,s(62),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_eq_up_minus_5, kernel([source(s(6)),sink(s(65)),sink(s(66)),sink(s(67)),sink(s(68)),sink(s(69)),sink(s(70)),sink(s(71)),sink(s(72)),sink(s(73)),sink(s(74)),sink(s(75)),sink(s(76)),sink(s(77)),sink(s(78)),sink(s(79)),sink(s(80)),sink(s(81)),sink(s(82))],[arc(s(1),0,s(7),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(11),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(18),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(28),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(50),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(21),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(17),(true->[])),arc(s(11),2,s(21),(true->[])),arc(s(12),0,s(7),(true->[])),arc(s(12),1,s(23),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(24),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(22),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(32),(true->[])),arc(s(17),0,s(11),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(32),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(32),(true->[])),arc(s(19),0,s(7),(true->[])),arc(s(19),1,s(39),(true->[])),arc(s(19),2,s(29),(true->[])),arc(s(20),0,s(11),(true->[])),arc(s(20),1,s(40),(true->[])),arc(s(20),2,s(30),(true->[])),arc(s(21),0,s(18),(true->[])),arc(s(21),1,s(41),(true->[])),arc(s(21),2,s(31),(true->[])),arc(s(22),0,s(38),(true->[])),arc(s(22),1,s(38),(true->[])),arc(s(22),2,s(32),(true->[])),arc(s(23),0,s(38),(true->[])),arc(s(23),1,s(39),(true->[])),arc(s(23),2,s(29),(true->[])),arc(s(24),0,s(38),(true->[])),arc(s(24),1,s(40),(true->[])),arc(s(24),2,s(30),(true->[])),arc(s(25),0,s(7),(true->[])),arc(s(25),1,s(42),(true->[])),arc(s(25),2,s(51),(true->[])),arc(s(26),0,s(11),(true->[])),arc(s(26),1,s(43),(true->[])),arc(s(26),2,s(51),(true->[])),arc(s(27),0,s(18),(true->[])),arc(s(27),1,s(44),(true->[])),arc(s(27),2,s(51),(true->[])),arc(s(28),0,s(28),(true->[])),arc(s(28),1,s(45),(true->[])),arc(s(28),2,s(51),(true->[])),arc(s(29),0,s(7),(true->[])),arc(s(29),1,s(55),(true->[])),arc(s(29),2,s(46),(true->[])),arc(s(30),0,s(11),(true->[])),arc(s(30),1,s(56),(true->[])),arc(s(30),2,s(47),(true->[])),arc(s(31),0,s(18),(true->[])),arc(s(31),1,s(57),(true->[])),arc(s(31),2,s(48),(true->[])),arc(s(32),0,s(28),(true->[])),arc(s(32),1,s(58),(true->[])),arc(s(32),2,s(49),(true->[])),arc(s(33),0,s(7),(true->[])),arc(s(33),1,s(59),(true->[])),arc(s(33),2,s(33),(true->[])),arc(s(34),0,s(11),(true->[])),arc(s(34),1,s(60),(true->[])),arc(s(34),2,s(34),(true->[])),arc(s(35),0,s(18),(true->[])),arc(s(35),1,s(61),(true->[])),arc(s(35),2,s(35),(true->[])),arc(s(36),0,s(28),(true->[])),arc(s(36),1,s(62),(true->[])),arc(s(36),2,s(36),(true->[])),arc(s(37),0,s(50),(true->[])),arc(s(37),1,s(63),(true->[])),arc(s(37),2,s(37),(true->[])),arc(s(38),0,s(54),(true->[])),arc(s(38),1,s(54),(true->[])),arc(s(38),2,s(51),(true->[])),arc(s(39),0,s(54),(true->[])),arc(s(39),1,s(55),(true->[])),arc(s(39),2,s(46),(true->[])),arc(s(40),0,s(54),(true->[])),arc(s(40),1,s(56),(true->[])),arc(s(40),2,s(47),(true->[])),arc(s(41),0,s(54),(true->[])),arc(s(41),1,s(57),(true->[])),arc(s(41),2,s(48),(true->[])),arc(s(42),0,s(7),(true->[])),arc(s(42),1,s(66),(true->[])),arc(s(42),2,s(77),(true->[])),arc(s(43),0,s(11),(true->[])),arc(s(43),1,s(67),(true->[])),arc(s(43),2,s(77),(true->[])),arc(s(44),0,s(18),(true->[])),arc(s(44),1,s(68),(true->[])),arc(s(44),2,s(77),(true->[])),arc(s(45),0,s(28),(true->[])),arc(s(45),1,s(69),(true->[])),arc(s(45),2,s(77),(true->[])),arc(s(46),0,s(7),(true->[])),arc(s(46),1,s(78),(true->[])),arc(s(46),2,s(71),(true->[])),arc(s(47),0,s(11),(true->[])),arc(s(47),1,s(79),(true->[])),arc(s(47),2,s(72),(true->[])),arc(s(48),0,s(18),(true->[])),arc(s(48),1,s(80),(true->[])),arc(s(48),2,s(73),(true->[])),arc(s(49),0,s(28),(true->[])),arc(s(49),1,s(81),(true->[])),arc(s(49),2,s(74),(true->[])),arc(s(50),0,s(50),(true->[])),arc(s(50),1,s(70),(true->[])),arc(s(50),2,s(77),(true->[])),arc(s(51),0,s(50),(true->[])),arc(s(51),1,s(82),(true->[])),arc(s(51),2,s(75),(true->[])),arc(s(52),0,s(76),(true->[])),arc(s(52),1,s(52),(true->[])),arc(s(53),0,s(76),(true->[])),arc(s(53),1,s(64),(true->[])),arc(s(53),2,s(53),(true->[])),arc(s(54),0,s(65),(true->[])),arc(s(54),1,s(65),(true->[])),arc(s(54),2,s(77),(true->[])),arc(s(55),0,s(65),(true->[])),arc(s(55),1,s(78),(true->[])),arc(s(55),2,s(71),(true->[])),arc(s(56),0,s(65),(true->[])),arc(s(56),1,s(79),(true->[])),arc(s(56),2,s(72),(true->[])),arc(s(57),0,s(65),(true->[])),arc(s(57),1,s(80),(true->[])),arc(s(57),2,s(73),(true->[])),arc(s(58),0,s(65),(true->[])),arc(s(58),1,s(81),(true->[])),arc(s(58),2,s(74),(true->[])),arc(s(59),1,s(59),(true->[])),arc(s(59),2,s(33),(true->[])),arc(s(60),1,s(60),(true->[])),arc(s(60),2,s(34),(true->[])),arc(s(61),1,s(61),(true->[])),arc(s(61),2,s(35),(true->[])),arc(s(62),1,s(62),(true->[])),arc(s(62),2,s(36),(true->[])),arc(s(63),1,s(63),(true->[])),arc(s(63),2,s(37),(true->[])),arc(s(64),1,s(64),(true->[])),arc(s(64),2,s(53),(true->[])),arc(s(66),0,s(7),(true->[])),arc(s(66),1,s(1),(true->[])),arc(s(67),0,s(11),(true->[])),arc(s(67),1,s(2),(true->[])),arc(s(68),0,s(18),(true->[])),arc(s(68),1,s(3),(true->[])),arc(s(69),0,s(28),(true->[])),arc(s(69),1,s(4),(true->[])),arc(s(70),0,s(50),(true->[])),arc(s(70),1,s(5),(true->[])),arc(s(71),0,s(7),(true->[])),arc(s(71),1,s(59),(true->[])),arc(s(71),2,s(33),(true->[])),arc(s(72),0,s(11),(true->[])),arc(s(72),1,s(60),(true->[])),arc(s(72),2,s(34),(true->[])),arc(s(73),0,s(18),(true->[])),arc(s(73),1,s(61),(true->[])),arc(s(73),2,s(35),(true->[])),arc(s(74),0,s(28),(true->[])),arc(s(74),1,s(62),(true->[])),arc(s(74),2,s(36),(true->[])),arc(s(75),0,s(50),(true->[])),arc(s(75),1,s(63),(true->[])),arc(s(75),2,s(37),(true->[])),arc(s(76),0,s(76),(true->[])),arc(s(76),1,s(52),(true->[])),arc(s(77),0,s(76),(true->[])),arc(s(77),1,s(64),(true->[])),arc(s(77),2,s(53),(true->[])),arc(s(78),1,s(59),(true->[])),arc(s(78),2,s(33),(true->[])),arc(s(79),1,s(60),(true->[])),arc(s(79),2,s(34),(true->[])),arc(s(80),1,s(61),(true->[])),arc(s(80),2,s(35),(true->[])),arc(s(81),1,s(62),(true->[])),arc(s(81),2,s(36),(true->[])),arc(s(82),1,s(63),(true->[])),arc(s(82),2,s(37),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_gt_5, kernel([source(s(1)),sink(s(54))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(14),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(12),(true->[])),arc(s(6),0,s(16),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(16),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(16),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(24),(true->[])),arc(s(10),0,s(1),(true->[])),arc(s(10),1,s(18),(true->[])),arc(s(10),2,s(21),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(19),(true->[])),arc(s(11),2,s(22),(true->[])),arc(s(12),0,s(27),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(27),(true->[])),arc(s(13),1,s(19),(true->[])),arc(s(13),2,s(22),(true->[])),arc(s(14),0,s(27),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(27),(true->[])),arc(s(15),1,s(25),(true->[])),arc(s(15),2,s(7),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(26),(true->[])),arc(s(16),2,s(14),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(38),(true->[])),arc(s(18),0,s(1),(true->[])),arc(s(18),1,s(28),(true->[])),arc(s(18),2,s(34),(true->[])),arc(s(19),0,s(2),(true->[])),arc(s(19),1,s(29),(true->[])),arc(s(19),2,s(35),(true->[])),arc(s(20),0,s(4),(true->[])),arc(s(20),1,s(30),(true->[])),arc(s(20),2,s(36),(true->[])),arc(s(21),0,s(42),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(34),(true->[])),arc(s(22),0,s(42),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(35),(true->[])),arc(s(23),0,s(42),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(36),(true->[])),arc(s(24),0,s(42),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(37),(true->[])),arc(s(25),0,s(42),(true->[])),arc(s(25),1,s(39),(true->[])),arc(s(25),2,s(7),(true->[])),arc(s(26),0,s(42),(true->[])),arc(s(26),1,s(40),(true->[])),arc(s(26),2,s(14),(true->[])),arc(s(27),0,s(42),(true->[])),arc(s(27),1,s(41),(true->[])),arc(s(27),2,s(24),(true->[])),arc(s(28),0,s(1),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(43),(true->[])),arc(s(29),0,s(2),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(44),(true->[])),arc(s(30),0,s(4),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(45),(true->[])),arc(s(31),0,s(9),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(46),(true->[])),arc(s(32),0,s(17),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(47),(true->[])),arc(s(33),0,s(33),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(48),(true->[])),arc(s(34),0,s(53),(true->[])),arc(s(34),1,s(28),(true->[])),arc(s(34),2,s(43),(true->[])),arc(s(35),0,s(53),(true->[])),arc(s(35),1,s(29),(true->[])),arc(s(35),2,s(44),(true->[])),arc(s(36),0,s(53),(true->[])),arc(s(36),1,s(30),(true->[])),arc(s(36),2,s(45),(true->[])),arc(s(37),0,s(53),(true->[])),arc(s(37),1,s(31),(true->[])),arc(s(37),2,s(46),(true->[])),arc(s(38),0,s(53),(true->[])),arc(s(38),1,s(32),(true->[])),arc(s(38),2,s(47),(true->[])),arc(s(39),0,s(53),(true->[])),arc(s(39),1,s(49),(true->[])),arc(s(39),2,s(7),(true->[])),arc(s(40),0,s(53),(true->[])),arc(s(40),1,s(50),(true->[])),arc(s(40),2,s(14),(true->[])),arc(s(41),0,s(53),(true->[])),arc(s(41),1,s(51),(true->[])),arc(s(41),2,s(24),(true->[])),arc(s(42),0,s(53),(true->[])),arc(s(42),1,s(52),(true->[])),arc(s(42),2,s(38),(true->[])),arc(s(43),0,s(54),(true->[])),arc(s(43),1,s(28),(true->[])),arc(s(43),2,s(43),(true->[])),arc(s(44),0,s(54),(true->[])),arc(s(44),1,s(29),(true->[])),arc(s(44),2,s(44),(true->[])),arc(s(45),0,s(54),(true->[])),arc(s(45),1,s(30),(true->[])),arc(s(45),2,s(45),(true->[])),arc(s(46),0,s(54),(true->[])),arc(s(46),1,s(31),(true->[])),arc(s(46),2,s(46),(true->[])),arc(s(47),0,s(54),(true->[])),arc(s(47),1,s(32),(true->[])),arc(s(47),2,s(47),(true->[])),arc(s(48),0,s(54),(true->[])),arc(s(48),1,s(33),(true->[])),arc(s(48),2,s(48),(true->[])),arc(s(49),0,s(54),(true->[])),arc(s(49),1,s(49),(true->[])),arc(s(49),2,s(7),(true->[])),arc(s(50),0,s(54),(true->[])),arc(s(50),1,s(50),(true->[])),arc(s(50),2,s(14),(true->[])),arc(s(51),0,s(54),(true->[])),arc(s(51),1,s(51),(true->[])),arc(s(51),2,s(24),(true->[])),arc(s(52),0,s(54),(true->[])),arc(s(52),1,s(52),(true->[])),arc(s(52),2,s(38),(true->[])),arc(s(53),0,s(54),(true->[])),arc(s(53),1,s(53),(true->[])),arc(s(53),2,s(48),(true->[])),arc(s(54),0,s(54),(true->[])),arc(s(54),1,s(54),(true->[])),arc(s(54),2,s(54),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_lt_up_minus_5, kernel([source(s(1)),sink(s(65)),sink(s(66)),sink(s(67)),sink(s(68)),sink(s(69)),sink(s(70)),sink(s(71)),sink(s(72)),sink(s(73)),sink(s(74)),sink(s(75)),sink(s(76)),sink(s(77)),sink(s(78)),sink(s(79)),sink(s(80)),sink(s(81)),sink(s(82)),sink(s(83))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(8),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(16),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(16),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(19),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(27),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(27),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(22),(true->[])),arc(s(13),2,s(27),(true->[])),arc(s(14),0,s(2),(true->[])),arc(s(14),1,s(28),(true->[])),arc(s(14),2,s(24),(true->[])),arc(s(15),0,s(6),(true->[])),arc(s(15),1,s(29),(true->[])),arc(s(15),2,s(25),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(30),(true->[])),arc(s(16),2,s(26),(true->[])),arc(s(17),0,s(31),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(31),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(31),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(2),(true->[])),arc(s(20),1,s(32),(true->[])),arc(s(20),2,s(41),(true->[])),arc(s(21),0,s(6),(true->[])),arc(s(21),1,s(33),(true->[])),arc(s(21),2,s(41),(true->[])),arc(s(22),0,s(13),(true->[])),arc(s(22),1,s(34),(true->[])),arc(s(22),2,s(41),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(35),(true->[])),arc(s(23),2,s(41),(true->[])),arc(s(24),0,s(2),(true->[])),arc(s(24),1,s(42),(true->[])),arc(s(24),2,s(37),(true->[])),arc(s(25),0,s(6),(true->[])),arc(s(25),1,s(43),(true->[])),arc(s(25),2,s(38),(true->[])),arc(s(26),0,s(13),(true->[])),arc(s(26),1,s(44),(true->[])),arc(s(26),2,s(39),(true->[])),arc(s(27),0,s(23),(true->[])),arc(s(27),1,s(45),(true->[])),arc(s(27),2,s(40),(true->[])),arc(s(28),0,s(46),(true->[])),arc(s(28),1,s(42),(true->[])),arc(s(28),2,s(37),(true->[])),arc(s(29),0,s(46),(true->[])),arc(s(29),1,s(43),(true->[])),arc(s(29),2,s(38),(true->[])),arc(s(30),0,s(46),(true->[])),arc(s(30),1,s(44),(true->[])),arc(s(30),2,s(39),(true->[])),arc(s(31),0,s(46),(true->[])),arc(s(31),1,s(46),(true->[])),arc(s(31),2,s(41),(true->[])),arc(s(32),0,s(2),(true->[])),arc(s(32),1,s(47),(true->[])),arc(s(32),2,s(58),(true->[])),arc(s(33),0,s(6),(true->[])),arc(s(33),1,s(48),(true->[])),arc(s(33),2,s(58),(true->[])),arc(s(34),0,s(13),(true->[])),arc(s(34),1,s(49),(true->[])),arc(s(34),2,s(58),(true->[])),arc(s(35),0,s(23),(true->[])),arc(s(35),1,s(50),(true->[])),arc(s(35),2,s(58),(true->[])),arc(s(36),0,s(36),(true->[])),arc(s(36),1,s(51),(true->[])),arc(s(36),2,s(58),(true->[])),arc(s(37),0,s(2),(true->[])),arc(s(37),1,s(59),(true->[])),arc(s(37),2,s(52),(true->[])),arc(s(38),0,s(6),(true->[])),arc(s(38),1,s(60),(true->[])),arc(s(38),2,s(53),(true->[])),arc(s(39),0,s(13),(true->[])),arc(s(39),1,s(61),(true->[])),arc(s(39),2,s(54),(true->[])),arc(s(40),0,s(23),(true->[])),arc(s(40),1,s(62),(true->[])),arc(s(40),2,s(55),(true->[])),arc(s(41),0,s(36),(true->[])),arc(s(41),1,s(63),(true->[])),arc(s(41),2,s(56),(true->[])),arc(s(42),0,s(64),(true->[])),arc(s(42),1,s(59),(true->[])),arc(s(42),2,s(52),(true->[])),arc(s(43),0,s(64),(true->[])),arc(s(43),1,s(60),(true->[])),arc(s(43),2,s(53),(true->[])),arc(s(44),0,s(64),(true->[])),arc(s(44),1,s(61),(true->[])),arc(s(44),2,s(54),(true->[])),arc(s(45),0,s(64),(true->[])),arc(s(45),1,s(62),(true->[])),arc(s(45),2,s(55),(true->[])),arc(s(46),0,s(64),(true->[])),arc(s(46),1,s(64),(true->[])),arc(s(46),2,s(58),(true->[])),arc(s(47),0,s(2),(true->[])),arc(s(47),1,s(65),(true->[])),arc(s(47),2,s(83),(true->[])),arc(s(48),0,s(6),(true->[])),arc(s(48),1,s(66),(true->[])),arc(s(48),2,s(83),(true->[])),arc(s(49),0,s(13),(true->[])),arc(s(49),1,s(67),(true->[])),arc(s(49),2,s(83),(true->[])),arc(s(50),0,s(23),(true->[])),arc(s(50),1,s(68),(true->[])),arc(s(50),2,s(83),(true->[])),arc(s(51),0,s(36),(true->[])),arc(s(51),1,s(69),(true->[])),arc(s(51),2,s(83),(true->[])),arc(s(52),0,s(2),(true->[])),arc(s(52),1,s(77),(true->[])),arc(s(52),2,s(70),(true->[])),arc(s(53),0,s(6),(true->[])),arc(s(53),1,s(78),(true->[])),arc(s(53),2,s(71),(true->[])),arc(s(54),0,s(13),(true->[])),arc(s(54),1,s(79),(true->[])),arc(s(54),2,s(72),(true->[])),arc(s(55),0,s(23),(true->[])),arc(s(55),1,s(80),(true->[])),arc(s(55),2,s(73),(true->[])),arc(s(56),0,s(36),(true->[])),arc(s(56),1,s(81),(true->[])),arc(s(56),2,s(74),(true->[])),arc(s(57),0,s(57),(true->[])),arc(s(57),1,s(75),(true->[])),arc(s(57),2,s(83),(true->[])),arc(s(58),0,s(57),(true->[])),arc(s(58),1,s(82),(true->[])),arc(s(58),2,s(76),(true->[])),arc(s(59),0,s(83),(true->[])),arc(s(59),1,s(77),(true->[])),arc(s(59),2,s(70),(true->[])),arc(s(60),0,s(83),(true->[])),arc(s(60),1,s(78),(true->[])),arc(s(60),2,s(71),(true->[])),arc(s(61),0,s(83),(true->[])),arc(s(61),1,s(79),(true->[])),arc(s(61),2,s(72),(true->[])),arc(s(62),0,s(83),(true->[])),arc(s(62),1,s(80),(true->[])),arc(s(62),2,s(73),(true->[])),arc(s(63),0,s(83),(true->[])),arc(s(63),1,s(81),(true->[])),arc(s(63),2,s(74),(true->[])),arc(s(64),0,s(83),(true->[])),arc(s(64),1,s(83),(true->[])),arc(s(64),2,s(83),(true->[])),arc(s(65),0,s(2),(true->[])),arc(s(65),1,s(65),(true->[])),arc(s(65),2,s(83),(true->[])),arc(s(66),0,s(6),(true->[])),arc(s(66),1,s(66),(true->[])),arc(s(66),2,s(83),(true->[])),arc(s(67),0,s(13),(true->[])),arc(s(67),1,s(67),(true->[])),arc(s(67),2,s(83),(true->[])),arc(s(68),0,s(23),(true->[])),arc(s(68),1,s(68),(true->[])),arc(s(68),2,s(83),(true->[])),arc(s(69),0,s(36),(true->[])),arc(s(69),1,s(69),(true->[])),arc(s(69),2,s(83),(true->[])),arc(s(70),0,s(2),(true->[])),arc(s(70),1,s(77),(true->[])),arc(s(70),2,s(70),(true->[])),arc(s(71),0,s(6),(true->[])),arc(s(71),1,s(78),(true->[])),arc(s(71),2,s(71),(true->[])),arc(s(72),0,s(13),(true->[])),arc(s(72),1,s(79),(true->[])),arc(s(72),2,s(72),(true->[])),arc(s(73),0,s(23),(true->[])),arc(s(73),1,s(80),(true->[])),arc(s(73),2,s(73),(true->[])),arc(s(74),0,s(36),(true->[])),arc(s(74),1,s(81),(true->[])),arc(s(74),2,s(74),(true->[])),arc(s(75),0,s(57),(true->[])),arc(s(75),1,s(75),(true->[])),arc(s(75),2,s(83),(true->[])),arc(s(76),0,s(57),(true->[])),arc(s(76),1,s(82),(true->[])),arc(s(76),2,s(76),(true->[])),arc(s(77),0,s(83),(true->[])),arc(s(77),1,s(77),(true->[])),arc(s(77),2,s(70),(true->[])),arc(s(78),0,s(83),(true->[])),arc(s(78),1,s(78),(true->[])),arc(s(78),2,s(71),(true->[])),arc(s(79),0,s(83),(true->[])),arc(s(79),1,s(79),(true->[])),arc(s(79),2,s(72),(true->[])),arc(s(80),0,s(83),(true->[])),arc(s(80),1,s(80),(true->[])),arc(s(80),2,s(73),(true->[])),arc(s(81),0,s(83),(true->[])),arc(s(81),1,s(81),(true->[])),arc(s(81),2,s(74),(true->[])),arc(s(82),0,s(83),(true->[])),arc(s(82),1,s(82),(true->[])),arc(s(82),2,s(76),(true->[])),arc(s(83),0,s(83),(true->[])),arc(s(83),1,s(83),(true->[])),arc(s(83),2,s(83),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(3)),sink(s(8)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(2)*s(3),(true->[])),arc(s(3)*s(2),1,s(7)*s(1),(true->[])),arc(s(3)*s(2),2,s(6)*s(2),(true->[])),arc(s(4)*s(1),0,s(8)*s(1),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(2),0,s(2)*s(3),(true->[])),arc(s(6)*s(2),1,s(7)*s(1),(true->[])),arc(s(6)*s(2),2,s(6)*s(2),(true->[])),arc(s(7)*s(1),0,s(8)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(8)*s(1),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(3),0,s(2)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(8)),sink(s(8)*s(8))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(4),(true->[])),arc(s(3)*s(4),0,s(2)*s(7),(true->[])),arc(s(3)*s(4),1,s(7)*s(2),(true->[])),arc(s(3)*s(4),2,s(6)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(1),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(4),(true->[])),arc(s(2)*s(7),0,s(2)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(6)*s(5),0,s(2)*s(8),(true->[])),arc(s(6)*s(5),1,s(7)*s(2),(true->[])),arc(s(6)*s(5),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(1),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(6)*s(5),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(7),(true->[])),arc(s(8)*s(4),1,s(8)*s(2),(true->[])),arc(s(8)*s(4),2,s(8)*s(5),(true->[])),arc(s(2)*s(8),0,s(2)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(8)*s(8),(true->[])),arc(s(5)*s(7),0,s(2)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(3),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[])),arc(s(8)*s(2),0,s(8)*s(1),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(5),0,s(8)*s(8),(true->[])),arc(s(8)*s(5),1,s(8)*s(2),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(6),(true->[])),arc(s(5)*s(8),0,s(2)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(15)),sink(s(8)*s(15))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(9),(true->[])),arc(s(3)*s(3),1,s(7)*s(4),(true->[])),arc(s(3)*s(3),2,s(6)*s(7),(true->[])),arc(s(4)*s(1),0,s(8)*s(1),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(9),0,s(2)*s(14),(true->[])),arc(s(2)*s(9),1,s(5)*s(13),(true->[])),arc(s(2)*s(9),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(2)*s(14),(true->[])),arc(s(6)*s(7),1,s(7)*s(4),(true->[])),arc(s(6)*s(7),2,s(6)*s(10),(true->[])),arc(s(7)*s(4),0,s(8)*s(1),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(6)*s(10),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(9),(true->[])),arc(s(8)*s(3),1,s(8)*s(4),(true->[])),arc(s(8)*s(3),2,s(8)*s(7),(true->[])),arc(s(2)*s(14),0,s(2)*s(15),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(8)*s(12),(true->[])),arc(s(5)*s(13),0,s(2)*s(15),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(14),(true->[])),arc(s(8)*s(8),1,s(8)*s(5),(true->[])),arc(s(8)*s(8),2,s(8)*s(11),(true->[])),arc(s(6)*s(10),0,s(2)*s(15),(true->[])),arc(s(6)*s(10),1,s(7)*s(4),(true->[])),arc(s(6)*s(10),2,s(6)*s(10),(true->[])),arc(s(8)*s(4),0,s(8)*s(1),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(8)*s(7),0,s(8)*s(14),(true->[])),arc(s(8)*s(7),1,s(8)*s(4),(true->[])),arc(s(8)*s(7),2,s(8)*s(10),(true->[])),arc(s(8)*s(9),0,s(8)*s(14),(true->[])),arc(s(8)*s(9),1,s(8)*s(13),(true->[])),arc(s(8)*s(9),2,s(8)*s(8),(true->[])),arc(s(2)*s(15),0,s(2)*s(15),(true->[])),arc(s(2)*s(15),1,s(5)*s(15),(true->[])),arc(s(2)*s(15),2,s(8)*s(15),(true->[])),arc(s(5)*s(14),0,s(2)*s(15),(true->[])),arc(s(5)*s(14),1,s(5)*s(14),(true->[])),arc(s(5)*s(14),2,s(8)*s(12),(true->[])),arc(s(8)*s(12),0,s(8)*s(15),(true->[])),arc(s(8)*s(12),1,s(8)*s(6),(true->[])),arc(s(8)*s(12),2,s(8)*s(12),(true->[])),arc(s(8)*s(5),0,s(8)*s(2),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(11),(true->[])),arc(s(8)*s(11),0,s(8)*s(15),(true->[])),arc(s(8)*s(11),1,s(8)*s(5),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(8)*s(14),0,s(8)*s(15),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(8)*s(12),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(8)*s(4),(true->[])),arc(s(8)*s(10),2,s(8)*s(10),(true->[])),arc(s(8)*s(13),0,s(8)*s(15),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(8),(true->[])),arc(s(5)*s(15),0,s(2)*s(15),(true->[])),arc(s(5)*s(15),1,s(5)*s(15),(true->[])),arc(s(5)*s(15),2,s(8)*s(15),(true->[])),arc(s(8)*s(15),0,s(8)*s(15),(true->[])),arc(s(8)*s(15),1,s(8)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(15),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(12),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(25)),sink(s(8)*s(25))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(6)*s(6),(true->[])),arc(s(4)*s(1),0,s(8)*s(1),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(17),(true->[])),arc(s(2)*s(8),1,s(5)*s(16),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(6),0,s(2)*s(17),(true->[])),arc(s(6)*s(6),1,s(7)*s(9),(true->[])),arc(s(6)*s(6),2,s(6)*s(13),(true->[])),arc(s(7)*s(5),0,s(8)*s(1),(true->[])),arc(s(7)*s(5),1,s(7)*s(9),(true->[])),arc(s(7)*s(5),2,s(6)*s(13),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(8),(true->[])),arc(s(8)*s(3),1,s(8)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(2)*s(17),0,s(2)*s(24),(true->[])),arc(s(2)*s(17),1,s(5)*s(23),(true->[])),arc(s(2)*s(17),2,s(8)*s(15),(true->[])),arc(s(5)*s(16),0,s(2)*s(24),(true->[])),arc(s(5)*s(16),1,s(5)*s(22),(true->[])),arc(s(5)*s(16),2,s(8)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(17),(true->[])),arc(s(8)*s(7),1,s(8)*s(10),(true->[])),arc(s(8)*s(7),2,s(8)*s(14),(true->[])),arc(s(6)*s(13),0,s(2)*s(24),(true->[])),arc(s(6)*s(13),1,s(7)*s(9),(true->[])),arc(s(6)*s(13),2,s(6)*s(18),(true->[])),arc(s(7)*s(9),0,s(8)*s(1),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(6)*s(18),(true->[])),arc(s(8)*s(5),0,s(8)*s(1),(true->[])),arc(s(8)*s(5),1,s(8)*s(9),(true->[])),arc(s(8)*s(5),2,s(8)*s(13),(true->[])),arc(s(8)*s(6),0,s(8)*s(17),(true->[])),arc(s(8)*s(6),1,s(8)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(13),(true->[])),arc(s(8)*s(8),0,s(8)*s(17),(true->[])),arc(s(8)*s(8),1,s(8)*s(16),(true->[])),arc(s(8)*s(8),2,s(8)*s(7),(true->[])),arc(s(2)*s(24),0,s(2)*s(25),(true->[])),arc(s(2)*s(24),1,s(5)*s(24),(true->[])),arc(s(2)*s(24),2,s(8)*s(21),(true->[])),arc(s(5)*s(23),0,s(2)*s(25),(true->[])),arc(s(5)*s(23),1,s(5)*s(23),(true->[])),arc(s(5)*s(23),2,s(8)*s(15),(true->[])),arc(s(8)*s(15),0,s(8)*s(24),(true->[])),arc(s(8)*s(15),1,s(8)*s(11),(true->[])),arc(s(8)*s(15),2,s(8)*s(20),(true->[])),arc(s(5)*s(22),0,s(2)*s(25),(true->[])),arc(s(5)*s(22),1,s(5)*s(22),(true->[])),arc(s(5)*s(22),2,s(8)*s(7),(true->[])),arc(s(8)*s(10),0,s(8)*s(2),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(19),(true->[])),arc(s(8)*s(14),0,s(8)*s(24),(true->[])),arc(s(8)*s(14),1,s(8)*s(10),(true->[])),arc(s(8)*s(14),2,s(8)*s(19),(true->[])),arc(s(8)*s(17),0,s(8)*s(24),(true->[])),arc(s(8)*s(17),1,s(8)*s(23),(true->[])),arc(s(8)*s(17),2,s(8)*s(15),(true->[])),arc(s(6)*s(18),0,s(2)*s(25),(true->[])),arc(s(6)*s(18),1,s(7)*s(9),(true->[])),arc(s(6)*s(18),2,s(6)*s(18),(true->[])),arc(s(8)*s(9),0,s(8)*s(1),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(18),(true->[])),arc(s(8)*s(13),0,s(8)*s(24),(true->[])),arc(s(8)*s(13),1,s(8)*s(9),(true->[])),arc(s(8)*s(13),2,s(8)*s(18),(true->[])),arc(s(8)*s(16),0,s(8)*s(24),(true->[])),arc(s(8)*s(16),1,s(8)*s(22),(true->[])),arc(s(8)*s(16),2,s(8)*s(7),(true->[])),arc(s(2)*s(25),0,s(2)*s(25),(true->[])),arc(s(2)*s(25),1,s(5)*s(25),(true->[])),arc(s(2)*s(25),2,s(8)*s(25),(true->[])),arc(s(5)*s(24),0,s(2)*s(25),(true->[])),arc(s(5)*s(24),1,s(5)*s(24),(true->[])),arc(s(5)*s(24),2,s(8)*s(21),(true->[])),arc(s(8)*s(21),0,s(8)*s(25),(true->[])),arc(s(8)*s(21),1,s(8)*s(12),(true->[])),arc(s(8)*s(21),2,s(8)*s(21),(true->[])),arc(s(8)*s(11),0,s(8)*s(4),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(20),(true->[])),arc(s(8)*s(20),0,s(8)*s(25),(true->[])),arc(s(8)*s(20),1,s(8)*s(11),(true->[])),arc(s(8)*s(20),2,s(8)*s(20),(true->[])),arc(s(8)*s(24),0,s(8)*s(25),(true->[])),arc(s(8)*s(24),1,s(8)*s(24),(true->[])),arc(s(8)*s(24),2,s(8)*s(21),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(7),(true->[])),arc(s(8)*s(19),0,s(8)*s(25),(true->[])),arc(s(8)*s(19),1,s(8)*s(10),(true->[])),arc(s(8)*s(19),2,s(8)*s(19),(true->[])),arc(s(8)*s(23),0,s(8)*s(25),(true->[])),arc(s(8)*s(23),1,s(8)*s(23),(true->[])),arc(s(8)*s(23),2,s(8)*s(15),(true->[])),arc(s(8)*s(18),0,s(8)*s(25),(true->[])),arc(s(8)*s(18),1,s(8)*s(9),(true->[])),arc(s(8)*s(18),2,s(8)*s(18),(true->[])),arc(s(8)*s(22),0,s(8)*s(25),(true->[])),arc(s(8)*s(22),1,s(8)*s(22),(true->[])),arc(s(8)*s(22),2,s(8)*s(7),(true->[])),arc(s(5)*s(25),0,s(2)*s(25),(true->[])),arc(s(5)*s(25),1,s(5)*s(25),(true->[])),arc(s(5)*s(25),2,s(8)*s(25),(true->[])),arc(s(8)*s(25),0,s(8)*s(25),(true->[])),arc(s(8)*s(25),1,s(8)*s(25),(true->[])),arc(s(8)*s(25),2,s(8)*s(25),(true->[])),arc(s(8)*s(12),0,s(8)*s(12),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(21),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(38)),sink(s(8)*s(38))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(6)*s(6),(true->[])),arc(s(4)*s(1),0,s(8)*s(1),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(16),(true->[])),arc(s(2)*s(8),1,s(5)*s(15),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(6),0,s(2)*s(16),(true->[])),arc(s(6)*s(6),1,s(7)*s(10),(true->[])),arc(s(6)*s(6),2,s(6)*s(12),(true->[])),arc(s(7)*s(5),0,s(8)*s(1),(true->[])),arc(s(7)*s(5),1,s(7)*s(10),(true->[])),arc(s(7)*s(5),2,s(6)*s(12),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(8),(true->[])),arc(s(8)*s(3),1,s(8)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(2)*s(16),0,s(2)*s(28),(true->[])),arc(s(2)*s(16),1,s(5)*s(27),(true->[])),arc(s(2)*s(16),2,s(8)*s(14),(true->[])),arc(s(5)*s(15),0,s(2)*s(28),(true->[])),arc(s(5)*s(15),1,s(5)*s(26),(true->[])),arc(s(5)*s(15),2,s(8)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(16),(true->[])),arc(s(8)*s(7),1,s(8)*s(11),(true->[])),arc(s(8)*s(7),2,s(8)*s(13),(true->[])),arc(s(6)*s(12),0,s(2)*s(28),(true->[])),arc(s(6)*s(12),1,s(7)*s(17),(true->[])),arc(s(6)*s(12),2,s(6)*s(22),(true->[])),arc(s(7)*s(10),0,s(8)*s(1),(true->[])),arc(s(7)*s(10),1,s(7)*s(17),(true->[])),arc(s(7)*s(10),2,s(6)*s(22),(true->[])),arc(s(8)*s(5),0,s(8)*s(1),(true->[])),arc(s(8)*s(5),1,s(8)*s(10),(true->[])),arc(s(8)*s(5),2,s(8)*s(12),(true->[])),arc(s(8)*s(6),0,s(8)*s(16),(true->[])),arc(s(8)*s(6),1,s(8)*s(10),(true->[])),arc(s(8)*s(6),2,s(8)*s(12),(true->[])),arc(s(8)*s(8),0,s(8)*s(16),(true->[])),arc(s(8)*s(8),1,s(8)*s(15),(true->[])),arc(s(8)*s(8),2,s(8)*s(7),(true->[])),arc(s(2)*s(28),0,s(2)*s(37),(true->[])),arc(s(2)*s(28),1,s(5)*s(36),(true->[])),arc(s(2)*s(28),2,s(8)*s(25),(true->[])),arc(s(5)*s(27),0,s(2)*s(37),(true->[])),arc(s(5)*s(27),1,s(5)*s(35),(true->[])),arc(s(5)*s(27),2,s(8)*s(14),(true->[])),arc(s(8)*s(14),0,s(8)*s(28),(true->[])),arc(s(8)*s(14),1,s(8)*s(19),(true->[])),arc(s(8)*s(14),2,s(8)*s(24),(true->[])),arc(s(5)*s(26),0,s(2)*s(37),(true->[])),arc(s(5)*s(26),1,s(5)*s(34),(true->[])),arc(s(5)*s(26),2,s(8)*s(7),(true->[])),arc(s(8)*s(11),0,s(8)*s(2),(true->[])),arc(s(8)*s(11),1,s(8)*s(18),(true->[])),arc(s(8)*s(11),2,s(8)*s(23),(true->[])),arc(s(8)*s(13),0,s(8)*s(28),(true->[])),arc(s(8)*s(13),1,s(8)*s(18),(true->[])),arc(s(8)*s(13),2,s(8)*s(23),(true->[])),arc(s(8)*s(16),0,s(8)*s(28),(true->[])),arc(s(8)*s(16),1,s(8)*s(27),(true->[])),arc(s(8)*s(16),2,s(8)*s(14),(true->[])),arc(s(6)*s(22),0,s(2)*s(37),(true->[])),arc(s(6)*s(22),1,s(7)*s(17),(true->[])),arc(s(6)*s(22),2,s(6)*s(29),(true->[])),arc(s(7)*s(17),0,s(8)*s(1),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(6)*s(29),(true->[])),arc(s(8)*s(10),0,s(8)*s(1),(true->[])),arc(s(8)*s(10),1,s(8)*s(17),(true->[])),arc(s(8)*s(10),2,s(8)*s(22),(true->[])),arc(s(8)*s(12),0,s(8)*s(28),(true->[])),arc(s(8)*s(12),1,s(8)*s(17),(true->[])),arc(s(8)*s(12),2,s(8)*s(22),(true->[])),arc(s(8)*s(15),0,s(8)*s(28),(true->[])),arc(s(8)*s(15),1,s(8)*s(26),(true->[])),arc(s(8)*s(15),2,s(8)*s(7),(true->[])),arc(s(2)*s(37),0,s(2)*s(38),(true->[])),arc(s(2)*s(37),1,s(5)*s(37),(true->[])),arc(s(2)*s(37),2,s(8)*s(33),(true->[])),arc(s(5)*s(36),0,s(2)*s(38),(true->[])),arc(s(5)*s(36),1,s(5)*s(36),(true->[])),arc(s(5)*s(36),2,s(8)*s(25),(true->[])),arc(s(8)*s(25),0,s(8)*s(37),(true->[])),arc(s(8)*s(25),1,s(8)*s(20),(true->[])),arc(s(8)*s(25),2,s(8)*s(32),(true->[])),arc(s(5)*s(35),0,s(2)*s(38),(true->[])),arc(s(5)*s(35),1,s(5)*s(35),(true->[])),arc(s(5)*s(35),2,s(8)*s(14),(true->[])),arc(s(8)*s(19),0,s(8)*s(4),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(8)*s(31),(true->[])),arc(s(8)*s(24),0,s(8)*s(37),(true->[])),arc(s(8)*s(24),1,s(8)*s(19),(true->[])),arc(s(8)*s(24),2,s(8)*s(31),(true->[])),arc(s(8)*s(28),0,s(8)*s(37),(true->[])),arc(s(8)*s(28),1,s(8)*s(36),(true->[])),arc(s(8)*s(28),2,s(8)*s(25),(true->[])),arc(s(5)*s(34),0,s(2)*s(38),(true->[])),arc(s(5)*s(34),1,s(5)*s(34),(true->[])),arc(s(5)*s(34),2,s(8)*s(7),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(7),(true->[])),arc(s(8)*s(18),0,s(8)*s(2),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(8)*s(30),(true->[])),arc(s(8)*s(23),0,s(8)*s(37),(true->[])),arc(s(8)*s(23),1,s(8)*s(18),(true->[])),arc(s(8)*s(23),2,s(8)*s(30),(true->[])),arc(s(8)*s(27),0,s(8)*s(37),(true->[])),arc(s(8)*s(27),1,s(8)*s(35),(true->[])),arc(s(8)*s(27),2,s(8)*s(14),(true->[])),arc(s(6)*s(29),0,s(2)*s(38),(true->[])),arc(s(6)*s(29),1,s(7)*s(17),(true->[])),arc(s(6)*s(29),2,s(6)*s(29),(true->[])),arc(s(8)*s(17),0,s(8)*s(1),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(8)*s(29),(true->[])),arc(s(8)*s(22),0,s(8)*s(37),(true->[])),arc(s(8)*s(22),1,s(8)*s(17),(true->[])),arc(s(8)*s(22),2,s(8)*s(29),(true->[])),arc(s(8)*s(26),0,s(8)*s(37),(true->[])),arc(s(8)*s(26),1,s(8)*s(34),(true->[])),arc(s(8)*s(26),2,s(8)*s(7),(true->[])),arc(s(2)*s(38),0,s(2)*s(38),(true->[])),arc(s(2)*s(38),1,s(5)*s(38),(true->[])),arc(s(2)*s(38),2,s(8)*s(38),(true->[])),arc(s(5)*s(37),0,s(2)*s(38),(true->[])),arc(s(5)*s(37),1,s(5)*s(37),(true->[])),arc(s(5)*s(37),2,s(8)*s(33),(true->[])),arc(s(8)*s(33),0,s(8)*s(38),(true->[])),arc(s(8)*s(33),1,s(8)*s(21),(true->[])),arc(s(8)*s(33),2,s(8)*s(33),(true->[])),arc(s(8)*s(20),0,s(8)*s(9),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(8)*s(32),(true->[])),arc(s(8)*s(32),0,s(8)*s(38),(true->[])),arc(s(8)*s(32),1,s(8)*s(20),(true->[])),arc(s(8)*s(32),2,s(8)*s(32),(true->[])),arc(s(8)*s(37),0,s(8)*s(38),(true->[])),arc(s(8)*s(37),1,s(8)*s(37),(true->[])),arc(s(8)*s(37),2,s(8)*s(33),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(14),(true->[])),arc(s(8)*s(31),0,s(8)*s(38),(true->[])),arc(s(8)*s(31),1,s(8)*s(19),(true->[])),arc(s(8)*s(31),2,s(8)*s(31),(true->[])),arc(s(8)*s(36),0,s(8)*s(38),(true->[])),arc(s(8)*s(36),1,s(8)*s(36),(true->[])),arc(s(8)*s(36),2,s(8)*s(25),(true->[])),arc(s(8)*s(30),0,s(8)*s(38),(true->[])),arc(s(8)*s(30),1,s(8)*s(18),(true->[])),arc(s(8)*s(30),2,s(8)*s(30),(true->[])),arc(s(8)*s(35),0,s(8)*s(38),(true->[])),arc(s(8)*s(35),1,s(8)*s(35),(true->[])),arc(s(8)*s(35),2,s(8)*s(14),(true->[])),arc(s(8)*s(29),0,s(8)*s(38),(true->[])),arc(s(8)*s(29),1,s(8)*s(17),(true->[])),arc(s(8)*s(29),2,s(8)*s(29),(true->[])),arc(s(8)*s(34),0,s(8)*s(38),(true->[])),arc(s(8)*s(34),1,s(8)*s(34),(true->[])),arc(s(8)*s(34),2,s(8)*s(7),(true->[])),arc(s(5)*s(38),0,s(2)*s(38),(true->[])),arc(s(5)*s(38),1,s(5)*s(38),(true->[])),arc(s(5)*s(38),2,s(8)*s(38),(true->[])),arc(s(8)*s(38),0,s(8)*s(38),(true->[])),arc(s(8)*s(38),1,s(8)*s(38),(true->[])),arc(s(8)*s(38),2,s(8)*s(38),(true->[])),arc(s(8)*s(21),0,s(8)*s(21),(true->[])),arc(s(8)*s(21),1,s(8)*s(21),(true->[])),arc(s(8)*s(21),2,s(8)*s(33),(true->[])),arc(s(8)*s(9),0,s(8)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(54)),sink(s(8)*s(54))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(6)*s(6),(true->[])),arc(s(4)*s(1),0,s(8)*s(1),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(16),(true->[])),arc(s(2)*s(8),1,s(5)*s(15),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(6),0,s(2)*s(16),(true->[])),arc(s(6)*s(6),1,s(7)*s(10),(true->[])),arc(s(6)*s(6),2,s(6)*s(12),(true->[])),arc(s(7)*s(5),0,s(8)*s(1),(true->[])),arc(s(7)*s(5),1,s(7)*s(10),(true->[])),arc(s(7)*s(5),2,s(6)*s(12),(true->[])),arc(s(8)*s(1),0,s(8)*s(1),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(8),(true->[])),arc(s(8)*s(3),1,s(8)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(2)*s(16),0,s(2)*s(27),(true->[])),arc(s(2)*s(16),1,s(5)*s(26),(true->[])),arc(s(2)*s(16),2,s(8)*s(14),(true->[])),arc(s(5)*s(15),0,s(2)*s(27),(true->[])),arc(s(5)*s(15),1,s(5)*s(25),(true->[])),arc(s(5)*s(15),2,s(8)*s(7),(true->[])),arc(s(8)*s(7),0,s(8)*s(16),(true->[])),arc(s(8)*s(7),1,s(8)*s(11),(true->[])),arc(s(8)*s(7),2,s(8)*s(13),(true->[])),arc(s(6)*s(12),0,s(2)*s(27),(true->[])),arc(s(6)*s(12),1,s(7)*s(18),(true->[])),arc(s(6)*s(12),2,s(6)*s(21),(true->[])),arc(s(7)*s(10),0,s(8)*s(1),(true->[])),arc(s(7)*s(10),1,s(7)*s(18),(true->[])),arc(s(7)*s(10),2,s(6)*s(21),(true->[])),arc(s(8)*s(5),0,s(8)*s(1),(true->[])),arc(s(8)*s(5),1,s(8)*s(10),(true->[])),arc(s(8)*s(5),2,s(8)*s(12),(true->[])),arc(s(8)*s(6),0,s(8)*s(16),(true->[])),arc(s(8)*s(6),1,s(8)*s(10),(true->[])),arc(s(8)*s(6),2,s(8)*s(12),(true->[])),arc(s(8)*s(8),0,s(8)*s(16),(true->[])),arc(s(8)*s(8),1,s(8)*s(15),(true->[])),arc(s(8)*s(8),2,s(8)*s(7),(true->[])),arc(s(2)*s(27),0,s(2)*s(42),(true->[])),arc(s(2)*s(27),1,s(5)*s(41),(true->[])),arc(s(2)*s(27),2,s(8)*s(24),(true->[])),arc(s(5)*s(26),0,s(2)*s(42),(true->[])),arc(s(5)*s(26),1,s(5)*s(40),(true->[])),arc(s(5)*s(26),2,s(8)*s(14),(true->[])),arc(s(8)*s(14),0,s(8)*s(27),(true->[])),arc(s(8)*s(14),1,s(8)*s(20),(true->[])),arc(s(8)*s(14),2,s(8)*s(23),(true->[])),arc(s(5)*s(25),0,s(2)*s(42),(true->[])),arc(s(5)*s(25),1,s(5)*s(39),(true->[])),arc(s(5)*s(25),2,s(8)*s(7),(true->[])),arc(s(8)*s(11),0,s(8)*s(2),(true->[])),arc(s(8)*s(11),1,s(8)*s(19),(true->[])),arc(s(8)*s(11),2,s(8)*s(22),(true->[])),arc(s(8)*s(13),0,s(8)*s(27),(true->[])),arc(s(8)*s(13),1,s(8)*s(19),(true->[])),arc(s(8)*s(13),2,s(8)*s(22),(true->[])),arc(s(8)*s(16),0,s(8)*s(27),(true->[])),arc(s(8)*s(16),1,s(8)*s(26),(true->[])),arc(s(8)*s(16),2,s(8)*s(14),(true->[])),arc(s(6)*s(21),0,s(2)*s(42),(true->[])),arc(s(6)*s(21),1,s(7)*s(28),(true->[])),arc(s(6)*s(21),2,s(6)*s(34),(true->[])),arc(s(7)*s(18),0,s(8)*s(1),(true->[])),arc(s(7)*s(18),1,s(7)*s(28),(true->[])),arc(s(7)*s(18),2,s(6)*s(34),(true->[])),arc(s(8)*s(10),0,s(8)*s(1),(true->[])),arc(s(8)*s(10),1,s(8)*s(18),(true->[])),arc(s(8)*s(10),2,s(8)*s(21),(true->[])),arc(s(8)*s(12),0,s(8)*s(27),(true->[])),arc(s(8)*s(12),1,s(8)*s(18),(true->[])),arc(s(8)*s(12),2,s(8)*s(21),(true->[])),arc(s(8)*s(15),0,s(8)*s(27),(true->[])),arc(s(8)*s(15),1,s(8)*s(25),(true->[])),arc(s(8)*s(15),2,s(8)*s(7),(true->[])),arc(s(2)*s(42),0,s(2)*s(53),(true->[])),arc(s(2)*s(42),1,s(5)*s(52),(true->[])),arc(s(2)*s(42),2,s(8)*s(38),(true->[])),arc(s(5)*s(41),0,s(2)*s(53),(true->[])),arc(s(5)*s(41),1,s(5)*s(51),(true->[])),arc(s(5)*s(41),2,s(8)*s(24),(true->[])),arc(s(8)*s(24),0,s(8)*s(42),(true->[])),arc(s(8)*s(24),1,s(8)*s(31),(true->[])),arc(s(8)*s(24),2,s(8)*s(37),(true->[])),arc(s(5)*s(40),0,s(2)*s(53),(true->[])),arc(s(5)*s(40),1,s(5)*s(50),(true->[])),arc(s(5)*s(40),2,s(8)*s(14),(true->[])),arc(s(8)*s(20),0,s(8)*s(4),(true->[])),arc(s(8)*s(20),1,s(8)*s(30),(true->[])),arc(s(8)*s(20),2,s(8)*s(36),(true->[])),arc(s(8)*s(23),0,s(8)*s(42),(true->[])),arc(s(8)*s(23),1,s(8)*s(30),(true->[])),arc(s(8)*s(23),2,s(8)*s(36),(true->[])),arc(s(8)*s(27),0,s(8)*s(42),(true->[])),arc(s(8)*s(27),1,s(8)*s(41),(true->[])),arc(s(8)*s(27),2,s(8)*s(24),(true->[])),arc(s(5)*s(39),0,s(2)*s(53),(true->[])),arc(s(5)*s(39),1,s(5)*s(49),(true->[])),arc(s(5)*s(39),2,s(8)*s(7),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(7),(true->[])),arc(s(8)*s(19),0,s(8)*s(2),(true->[])),arc(s(8)*s(19),1,s(8)*s(29),(true->[])),arc(s(8)*s(19),2,s(8)*s(35),(true->[])),arc(s(8)*s(22),0,s(8)*s(42),(true->[])),arc(s(8)*s(22),1,s(8)*s(29),(true->[])),arc(s(8)*s(22),2,s(8)*s(35),(true->[])),arc(s(8)*s(26),0,s(8)*s(42),(true->[])),arc(s(8)*s(26),1,s(8)*s(40),(true->[])),arc(s(8)*s(26),2,s(8)*s(14),(true->[])),arc(s(6)*s(34),0,s(2)*s(53),(true->[])),arc(s(6)*s(34),1,s(7)*s(28),(true->[])),arc(s(6)*s(34),2,s(6)*s(43),(true->[])),arc(s(7)*s(28),0,s(8)*s(1),(true->[])),arc(s(7)*s(28),1,s(7)*s(28),(true->[])),arc(s(7)*s(28),2,s(6)*s(43),(true->[])),arc(s(8)*s(18),0,s(8)*s(1),(true->[])),arc(s(8)*s(18),1,s(8)*s(28),(true->[])),arc(s(8)*s(18),2,s(8)*s(34),(true->[])),arc(s(8)*s(21),0,s(8)*s(42),(true->[])),arc(s(8)*s(21),1,s(8)*s(28),(true->[])),arc(s(8)*s(21),2,s(8)*s(34),(true->[])),arc(s(8)*s(25),0,s(8)*s(42),(true->[])),arc(s(8)*s(25),1,s(8)*s(39),(true->[])),arc(s(8)*s(25),2,s(8)*s(7),(true->[])),arc(s(2)*s(53),0,s(2)*s(54),(true->[])),arc(s(2)*s(53),1,s(5)*s(53),(true->[])),arc(s(2)*s(53),2,s(8)*s(48),(true->[])),arc(s(5)*s(52),0,s(2)*s(54),(true->[])),arc(s(5)*s(52),1,s(5)*s(52),(true->[])),arc(s(5)*s(52),2,s(8)*s(38),(true->[])),arc(s(8)*s(38),0,s(8)*s(53),(true->[])),arc(s(8)*s(38),1,s(8)*s(32),(true->[])),arc(s(8)*s(38),2,s(8)*s(47),(true->[])),arc(s(5)*s(51),0,s(2)*s(54),(true->[])),arc(s(5)*s(51),1,s(5)*s(51),(true->[])),arc(s(5)*s(51),2,s(8)*s(24),(true->[])),arc(s(8)*s(31),0,s(8)*s(9),(true->[])),arc(s(8)*s(31),1,s(8)*s(31),(true->[])),arc(s(8)*s(31),2,s(8)*s(46),(true->[])),arc(s(8)*s(37),0,s(8)*s(53),(true->[])),arc(s(8)*s(37),1,s(8)*s(31),(true->[])),arc(s(8)*s(37),2,s(8)*s(46),(true->[])),arc(s(8)*s(42),0,s(8)*s(53),(true->[])),arc(s(8)*s(42),1,s(8)*s(52),(true->[])),arc(s(8)*s(42),2,s(8)*s(38),(true->[])),arc(s(5)*s(50),0,s(2)*s(54),(true->[])),arc(s(5)*s(50),1,s(5)*s(50),(true->[])),arc(s(5)*s(50),2,s(8)*s(14),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(14),(true->[])),arc(s(8)*s(30),0,s(8)*s(4),(true->[])),arc(s(8)*s(30),1,s(8)*s(30),(true->[])),arc(s(8)*s(30),2,s(8)*s(45),(true->[])),arc(s(8)*s(36),0,s(8)*s(53),(true->[])),arc(s(8)*s(36),1,s(8)*s(30),(true->[])),arc(s(8)*s(36),2,s(8)*s(45),(true->[])),arc(s(8)*s(41),0,s(8)*s(53),(true->[])),arc(s(8)*s(41),1,s(8)*s(51),(true->[])),arc(s(8)*s(41),2,s(8)*s(24),(true->[])),arc(s(5)*s(49),0,s(2)*s(54),(true->[])),arc(s(5)*s(49),1,s(5)*s(49),(true->[])),arc(s(5)*s(49),2,s(8)*s(7),(true->[])),arc(s(8)*s(29),0,s(8)*s(2),(true->[])),arc(s(8)*s(29),1,s(8)*s(29),(true->[])),arc(s(8)*s(29),2,s(8)*s(44),(true->[])),arc(s(8)*s(35),0,s(8)*s(53),(true->[])),arc(s(8)*s(35),1,s(8)*s(29),(true->[])),arc(s(8)*s(35),2,s(8)*s(44),(true->[])),arc(s(8)*s(40),0,s(8)*s(53),(true->[])),arc(s(8)*s(40),1,s(8)*s(50),(true->[])),arc(s(8)*s(40),2,s(8)*s(14),(true->[])),arc(s(6)*s(43),0,s(2)*s(54),(true->[])),arc(s(6)*s(43),1,s(7)*s(28),(true->[])),arc(s(6)*s(43),2,s(6)*s(43),(true->[])),arc(s(8)*s(28),0,s(8)*s(1),(true->[])),arc(s(8)*s(28),1,s(8)*s(28),(true->[])),arc(s(8)*s(28),2,s(8)*s(43),(true->[])),arc(s(8)*s(34),0,s(8)*s(53),(true->[])),arc(s(8)*s(34),1,s(8)*s(28),(true->[])),arc(s(8)*s(34),2,s(8)*s(43),(true->[])),arc(s(8)*s(39),0,s(8)*s(53),(true->[])),arc(s(8)*s(39),1,s(8)*s(49),(true->[])),arc(s(8)*s(39),2,s(8)*s(7),(true->[])),arc(s(2)*s(54),0,s(2)*s(54),(true->[])),arc(s(2)*s(54),1,s(5)*s(54),(true->[])),arc(s(2)*s(54),2,s(8)*s(54),(true->[])),arc(s(5)*s(53),0,s(2)*s(54),(true->[])),arc(s(5)*s(53),1,s(5)*s(53),(true->[])),arc(s(5)*s(53),2,s(8)*s(48),(true->[])),arc(s(8)*s(48),0,s(8)*s(54),(true->[])),arc(s(8)*s(48),1,s(8)*s(33),(true->[])),arc(s(8)*s(48),2,s(8)*s(48),(true->[])),arc(s(8)*s(32),0,s(8)*s(17),(true->[])),arc(s(8)*s(32),1,s(8)*s(32),(true->[])),arc(s(8)*s(32),2,s(8)*s(47),(true->[])),arc(s(8)*s(47),0,s(8)*s(54),(true->[])),arc(s(8)*s(47),1,s(8)*s(32),(true->[])),arc(s(8)*s(47),2,s(8)*s(47),(true->[])),arc(s(8)*s(53),0,s(8)*s(54),(true->[])),arc(s(8)*s(53),1,s(8)*s(53),(true->[])),arc(s(8)*s(53),2,s(8)*s(48),(true->[])),arc(s(8)*s(9),0,s(8)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(24),(true->[])),arc(s(8)*s(46),0,s(8)*s(54),(true->[])),arc(s(8)*s(46),1,s(8)*s(31),(true->[])),arc(s(8)*s(46),2,s(8)*s(46),(true->[])),arc(s(8)*s(52),0,s(8)*s(54),(true->[])),arc(s(8)*s(52),1,s(8)*s(52),(true->[])),arc(s(8)*s(52),2,s(8)*s(38),(true->[])),arc(s(8)*s(45),0,s(8)*s(54),(true->[])),arc(s(8)*s(45),1,s(8)*s(30),(true->[])),arc(s(8)*s(45),2,s(8)*s(45),(true->[])),arc(s(8)*s(51),0,s(8)*s(54),(true->[])),arc(s(8)*s(51),1,s(8)*s(51),(true->[])),arc(s(8)*s(51),2,s(8)*s(24),(true->[])),arc(s(8)*s(44),0,s(8)*s(54),(true->[])),arc(s(8)*s(44),1,s(8)*s(29),(true->[])),arc(s(8)*s(44),2,s(8)*s(44),(true->[])),arc(s(8)*s(50),0,s(8)*s(54),(true->[])),arc(s(8)*s(50),1,s(8)*s(50),(true->[])),arc(s(8)*s(50),2,s(8)*s(14),(true->[])),arc(s(8)*s(43),0,s(8)*s(54),(true->[])),arc(s(8)*s(43),1,s(8)*s(28),(true->[])),arc(s(8)*s(43),2,s(8)*s(43),(true->[])),arc(s(8)*s(49),0,s(8)*s(54),(true->[])),arc(s(8)*s(49),1,s(8)*s(49),(true->[])),arc(s(8)*s(49),2,s(8)*s(7),(true->[])),arc(s(5)*s(54),0,s(2)*s(54),(true->[])),arc(s(5)*s(54),1,s(5)*s(54),(true->[])),arc(s(5)*s(54),2,s(8)*s(54),(true->[])),arc(s(8)*s(54),0,s(8)*s(54),(true->[])),arc(s(8)*s(54),1,s(8)*s(54),(true->[])),arc(s(8)*s(54),2,s(8)*s(54),(true->[])),arc(s(8)*s(33),0,s(8)*s(33),(true->[])),arc(s(8)*s(33),1,s(8)*s(33),(true->[])),arc(s(8)*s(33),2,s(8)*s(48),(true->[])),arc(s(8)*s(17),0,s(8)*s(17),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(8)*s(38),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(3)),sink(s(13)*s(3)),sink(s(14)*s(3)),sink(s(16)*s(3)),sink(s(17)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(2)*s(3),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(6)*s(2),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(2),0,s(2)*s(3),(true->[])),arc(s(6)*s(2),1,s(15)*s(1),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(9)*s(1),0,s(17)*s(1),(true->[])),arc(s(9)*s(1),1,s(15)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(16)*s(1),(true->[])),arc(s(8)*s(2),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(17)*s(1),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(2),(true->[])),arc(s(5)*s(3),0,s(2)*s(3),(true->[])),arc(s(5)*s(3),1,s(11)*s(3),(true->[])),arc(s(5)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(16)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(12)*s(2),0,s(2)*s(3),(true->[])),arc(s(12)*s(2),1,s(15)*s(1),(true->[])),arc(s(12)*s(2),2,s(12)*s(2),(true->[])),arc(s(15)*s(1),0,s(17)*s(1),(true->[])),arc(s(15)*s(1),1,s(15)*s(1),(true->[])),arc(s(15)*s(1),2,s(12)*s(2),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(17)*s(3),(true->[])),arc(s(14)*s(2),0,s(7)*s(3),(true->[])),arc(s(14)*s(2),1,s(16)*s(1),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(16)*s(1),0,s(17)*s(1),(true->[])),arc(s(16)*s(1),1,s(16)*s(1),(true->[])),arc(s(16)*s(1),2,s(14)*s(2),(true->[])),arc(s(17)*s(2),0,s(17)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(11)*s(3),0,s(2)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(17)*s(3),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(14)*s(3),0,s(7)*s(3),(true->[])),arc(s(14)*s(3),1,s(16)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(16)*s(3),0,s(17)*s(3),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(7)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(17)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(15)),sink(s(13)*s(15)),sink(s(14)*s(15)),sink(s(16)*s(15)),sink(s(17)*s(15))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(9),(true->[])),arc(s(3)*s(3),1,s(9)*s(4),(true->[])),arc(s(3)*s(3),2,s(6)*s(7),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(9),0,s(2)*s(14),(true->[])),arc(s(2)*s(9),1,s(5)*s(13),(true->[])),arc(s(2)*s(9),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(2)*s(14),(true->[])),arc(s(6)*s(7),1,s(15)*s(4),(true->[])),arc(s(6)*s(7),2,s(12)*s(10),(true->[])),arc(s(9)*s(4),0,s(17)*s(1),(true->[])),arc(s(9)*s(4),1,s(15)*s(4),(true->[])),arc(s(9)*s(4),2,s(12)*s(10),(true->[])),arc(s(8)*s(3),0,s(7)*s(9),(true->[])),arc(s(8)*s(3),1,s(16)*s(4),(true->[])),arc(s(8)*s(3),2,s(14)*s(7),(true->[])),arc(s(10)*s(1),0,s(17)*s(1),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(3),(true->[])),arc(s(2)*s(14),0,s(2)*s(15),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(8)*s(12),(true->[])),arc(s(5)*s(13),0,s(2)*s(15),(true->[])),arc(s(5)*s(13),1,s(11)*s(13),(true->[])),arc(s(5)*s(13),2,s(17)*s(8),(true->[])),arc(s(8)*s(8),0,s(7)*s(14),(true->[])),arc(s(8)*s(8),1,s(16)*s(5),(true->[])),arc(s(8)*s(8),2,s(14)*s(11),(true->[])),arc(s(12)*s(10),0,s(2)*s(15),(true->[])),arc(s(12)*s(10),1,s(15)*s(4),(true->[])),arc(s(12)*s(10),2,s(12)*s(10),(true->[])),arc(s(15)*s(4),0,s(17)*s(1),(true->[])),arc(s(15)*s(4),1,s(15)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(10),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(7)*s(9),0,s(7)*s(14),(true->[])),arc(s(7)*s(9),1,s(13)*s(13),(true->[])),arc(s(7)*s(9),2,s(17)*s(8),(true->[])),arc(s(14)*s(7),0,s(7)*s(14),(true->[])),arc(s(14)*s(7),1,s(16)*s(4),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(16)*s(4),0,s(17)*s(1),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(14)*s(10),(true->[])),arc(s(17)*s(3),0,s(17)*s(9),(true->[])),arc(s(17)*s(3),1,s(17)*s(4),(true->[])),arc(s(17)*s(3),2,s(17)*s(7),(true->[])),arc(s(2)*s(15),0,s(2)*s(15),(true->[])),arc(s(2)*s(15),1,s(5)*s(15),(true->[])),arc(s(2)*s(15),2,s(8)*s(15),(true->[])),arc(s(5)*s(14),0,s(2)*s(15),(true->[])),arc(s(5)*s(14),1,s(11)*s(14),(true->[])),arc(s(5)*s(14),2,s(17)*s(12),(true->[])),arc(s(8)*s(12),0,s(7)*s(15),(true->[])),arc(s(8)*s(12),1,s(16)*s(6),(true->[])),arc(s(8)*s(12),2,s(14)*s(12),(true->[])),arc(s(11)*s(13),0,s(2)*s(15),(true->[])),arc(s(11)*s(13),1,s(11)*s(13),(true->[])),arc(s(11)*s(13),2,s(17)*s(8),(true->[])),arc(s(17)*s(8),0,s(17)*s(14),(true->[])),arc(s(17)*s(8),1,s(17)*s(5),(true->[])),arc(s(17)*s(8),2,s(17)*s(11),(true->[])),arc(s(7)*s(14),0,s(7)*s(15),(true->[])),arc(s(7)*s(14),1,s(13)*s(14),(true->[])),arc(s(7)*s(14),2,s(17)*s(12),(true->[])),arc(s(14)*s(11),0,s(7)*s(15),(true->[])),arc(s(14)*s(11),1,s(16)*s(5),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(16)*s(5),0,s(17)*s(2),(true->[])),arc(s(16)*s(5),1,s(16)*s(5),(true->[])),arc(s(16)*s(5),2,s(14)*s(11),(true->[])),arc(s(13)*s(13),0,s(7)*s(15),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(17)*s(8),(true->[])),arc(s(14)*s(10),0,s(7)*s(15),(true->[])),arc(s(14)*s(10),1,s(16)*s(4),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(17)*s(4),0,s(17)*s(1),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(10),(true->[])),arc(s(17)*s(7),0,s(17)*s(14),(true->[])),arc(s(17)*s(7),1,s(17)*s(4),(true->[])),arc(s(17)*s(7),2,s(17)*s(10),(true->[])),arc(s(17)*s(9),0,s(17)*s(14),(true->[])),arc(s(17)*s(9),1,s(17)*s(13),(true->[])),arc(s(17)*s(9),2,s(17)*s(8),(true->[])),arc(s(5)*s(15),0,s(2)*s(15),(true->[])),arc(s(5)*s(15),1,s(11)*s(15),(true->[])),arc(s(5)*s(15),2,s(17)*s(15),(true->[])),arc(s(8)*s(15),0,s(7)*s(15),(true->[])),arc(s(8)*s(15),1,s(16)*s(15),(true->[])),arc(s(8)*s(15),2,s(14)*s(15),(true->[])),arc(s(11)*s(14),0,s(2)*s(15),(true->[])),arc(s(11)*s(14),1,s(11)*s(14),(true->[])),arc(s(11)*s(14),2,s(17)*s(12),(true->[])),arc(s(17)*s(12),0,s(17)*s(15),(true->[])),arc(s(17)*s(12),1,s(17)*s(6),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[])),arc(s(7)*s(15),0,s(7)*s(15),(true->[])),arc(s(7)*s(15),1,s(13)*s(15),(true->[])),arc(s(7)*s(15),2,s(17)*s(15),(true->[])),arc(s(14)*s(12),0,s(7)*s(15),(true->[])),arc(s(14)*s(12),1,s(16)*s(6),(true->[])),arc(s(14)*s(12),2,s(14)*s(12),(true->[])),arc(s(16)*s(6),0,s(17)*s(6),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(14)*s(12),(true->[])),arc(s(17)*s(5),0,s(17)*s(2),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(11),(true->[])),arc(s(17)*s(11),0,s(17)*s(15),(true->[])),arc(s(17)*s(11),1,s(17)*s(5),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(14),0,s(17)*s(15),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(17)*s(12),(true->[])),arc(s(13)*s(14),0,s(7)*s(15),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(17)*s(12),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(8),(true->[])),arc(s(17)*s(10),0,s(17)*s(15),(true->[])),arc(s(17)*s(10),1,s(17)*s(4),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(17)*s(13),0,s(17)*s(15),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(8),(true->[])),arc(s(11)*s(15),0,s(2)*s(15),(true->[])),arc(s(11)*s(15),1,s(11)*s(15),(true->[])),arc(s(11)*s(15),2,s(17)*s(15),(true->[])),arc(s(17)*s(15),0,s(17)*s(15),(true->[])),arc(s(17)*s(15),1,s(17)*s(15),(true->[])),arc(s(17)*s(15),2,s(17)*s(15),(true->[])),arc(s(14)*s(15),0,s(7)*s(15),(true->[])),arc(s(14)*s(15),1,s(16)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(16)*s(15),0,s(17)*s(15),(true->[])),arc(s(16)*s(15),1,s(16)*s(15),(true->[])),arc(s(16)*s(15),2,s(14)*s(15),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(12),(true->[])),arc(s(13)*s(15),0,s(7)*s(15),(true->[])),arc(s(13)*s(15),1,s(13)*s(15),(true->[])),arc(s(13)*s(15),2,s(17)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(25)),sink(s(13)*s(25)),sink(s(14)*s(25)),sink(s(16)*s(25)),sink(s(17)*s(25))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(6)*s(6),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(17),(true->[])),arc(s(2)*s(8),1,s(5)*s(16),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(6),0,s(2)*s(17),(true->[])),arc(s(6)*s(6),1,s(15)*s(9),(true->[])),arc(s(6)*s(6),2,s(12)*s(13),(true->[])),arc(s(9)*s(5),0,s(17)*s(1),(true->[])),arc(s(9)*s(5),1,s(15)*s(9),(true->[])),arc(s(9)*s(5),2,s(12)*s(13),(true->[])),arc(s(8)*s(3),0,s(7)*s(8),(true->[])),arc(s(8)*s(3),1,s(16)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(6),(true->[])),arc(s(10)*s(1),0,s(17)*s(1),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(3),(true->[])),arc(s(2)*s(17),0,s(2)*s(24),(true->[])),arc(s(2)*s(17),1,s(5)*s(23),(true->[])),arc(s(2)*s(17),2,s(8)*s(15),(true->[])),arc(s(5)*s(16),0,s(2)*s(24),(true->[])),arc(s(5)*s(16),1,s(11)*s(22),(true->[])),arc(s(5)*s(16),2,s(17)*s(7),(true->[])),arc(s(8)*s(7),0,s(7)*s(17),(true->[])),arc(s(8)*s(7),1,s(16)*s(10),(true->[])),arc(s(8)*s(7),2,s(14)*s(14),(true->[])),arc(s(12)*s(13),0,s(2)*s(24),(true->[])),arc(s(12)*s(13),1,s(15)*s(9),(true->[])),arc(s(12)*s(13),2,s(12)*s(18),(true->[])),arc(s(15)*s(9),0,s(17)*s(1),(true->[])),arc(s(15)*s(9),1,s(15)*s(9),(true->[])),arc(s(15)*s(9),2,s(12)*s(18),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(7)*s(8),0,s(7)*s(17),(true->[])),arc(s(7)*s(8),1,s(13)*s(16),(true->[])),arc(s(7)*s(8),2,s(17)*s(7),(true->[])),arc(s(14)*s(6),0,s(7)*s(17),(true->[])),arc(s(14)*s(6),1,s(16)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(13),(true->[])),arc(s(16)*s(5),0,s(17)*s(1),(true->[])),arc(s(16)*s(5),1,s(16)*s(9),(true->[])),arc(s(16)*s(5),2,s(14)*s(13),(true->[])),arc(s(17)*s(3),0,s(17)*s(8),(true->[])),arc(s(17)*s(3),1,s(17)*s(5),(true->[])),arc(s(17)*s(3),2,s(17)*s(6),(true->[])),arc(s(2)*s(24),0,s(2)*s(25),(true->[])),arc(s(2)*s(24),1,s(5)*s(24),(true->[])),arc(s(2)*s(24),2,s(8)*s(21),(true->[])),arc(s(5)*s(23),0,s(2)*s(25),(true->[])),arc(s(5)*s(23),1,s(11)*s(23),(true->[])),arc(s(5)*s(23),2,s(17)*s(15),(true->[])),arc(s(8)*s(15),0,s(7)*s(24),(true->[])),arc(s(8)*s(15),1,s(16)*s(11),(true->[])),arc(s(8)*s(15),2,s(14)*s(20),(true->[])),arc(s(11)*s(22),0,s(2)*s(25),(true->[])),arc(s(11)*s(22),1,s(11)*s(22),(true->[])),arc(s(11)*s(22),2,s(17)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(17),(true->[])),arc(s(17)*s(7),1,s(17)*s(10),(true->[])),arc(s(17)*s(7),2,s(17)*s(14),(true->[])),arc(s(7)*s(17),0,s(7)*s(24),(true->[])),arc(s(7)*s(17),1,s(13)*s(23),(true->[])),arc(s(7)*s(17),2,s(17)*s(15),(true->[])),arc(s(14)*s(14),0,s(7)*s(24),(true->[])),arc(s(14)*s(14),1,s(16)*s(10),(true->[])),arc(s(14)*s(14),2,s(14)*s(19),(true->[])),arc(s(16)*s(10),0,s(17)*s(2),(true->[])),arc(s(16)*s(10),1,s(16)*s(10),(true->[])),arc(s(16)*s(10),2,s(14)*s(19),(true->[])),arc(s(12)*s(18),0,s(2)*s(25),(true->[])),arc(s(12)*s(18),1,s(15)*s(9),(true->[])),arc(s(12)*s(18),2,s(12)*s(18),(true->[])),arc(s(13)*s(16),0,s(7)*s(24),(true->[])),arc(s(13)*s(16),1,s(13)*s(22),(true->[])),arc(s(13)*s(16),2,s(17)*s(7),(true->[])),arc(s(14)*s(13),0,s(7)*s(24),(true->[])),arc(s(14)*s(13),1,s(16)*s(9),(true->[])),arc(s(14)*s(13),2,s(14)*s(18),(true->[])),arc(s(16)*s(9),0,s(17)*s(1),(true->[])),arc(s(16)*s(9),1,s(16)*s(9),(true->[])),arc(s(16)*s(9),2,s(14)*s(18),(true->[])),arc(s(17)*s(5),0,s(17)*s(1),(true->[])),arc(s(17)*s(5),1,s(17)*s(9),(true->[])),arc(s(17)*s(5),2,s(17)*s(13),(true->[])),arc(s(17)*s(6),0,s(17)*s(17),(true->[])),arc(s(17)*s(6),1,s(17)*s(9),(true->[])),arc(s(17)*s(6),2,s(17)*s(13),(true->[])),arc(s(17)*s(8),0,s(17)*s(17),(true->[])),arc(s(17)*s(8),1,s(17)*s(16),(true->[])),arc(s(17)*s(8),2,s(17)*s(7),(true->[])),arc(s(2)*s(25),0,s(2)*s(25),(true->[])),arc(s(2)*s(25),1,s(5)*s(25),(true->[])),arc(s(2)*s(25),2,s(8)*s(25),(true->[])),arc(s(5)*s(24),0,s(2)*s(25),(true->[])),arc(s(5)*s(24),1,s(11)*s(24),(true->[])),arc(s(5)*s(24),2,s(17)*s(21),(true->[])),arc(s(8)*s(21),0,s(7)*s(25),(true->[])),arc(s(8)*s(21),1,s(16)*s(12),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(11)*s(23),0,s(2)*s(25),(true->[])),arc(s(11)*s(23),1,s(11)*s(23),(true->[])),arc(s(11)*s(23),2,s(17)*s(15),(true->[])),arc(s(17)*s(15),0,s(17)*s(24),(true->[])),arc(s(17)*s(15),1,s(17)*s(11),(true->[])),arc(s(17)*s(15),2,s(17)*s(20),(true->[])),arc(s(7)*s(24),0,s(7)*s(25),(true->[])),arc(s(7)*s(24),1,s(13)*s(24),(true->[])),arc(s(7)*s(24),2,s(17)*s(21),(true->[])),arc(s(14)*s(20),0,s(7)*s(25),(true->[])),arc(s(14)*s(20),1,s(16)*s(11),(true->[])),arc(s(14)*s(20),2,s(14)*s(20),(true->[])),arc(s(16)*s(11),0,s(17)*s(4),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(14)*s(20),(true->[])),arc(s(17)*s(10),0,s(17)*s(2),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(19),(true->[])),arc(s(17)*s(14),0,s(17)*s(24),(true->[])),arc(s(17)*s(14),1,s(17)*s(10),(true->[])),arc(s(17)*s(14),2,s(17)*s(19),(true->[])),arc(s(17)*s(17),0,s(17)*s(24),(true->[])),arc(s(17)*s(17),1,s(17)*s(23),(true->[])),arc(s(17)*s(17),2,s(17)*s(15),(true->[])),arc(s(13)*s(23),0,s(7)*s(25),(true->[])),arc(s(13)*s(23),1,s(13)*s(23),(true->[])),arc(s(13)*s(23),2,s(17)*s(15),(true->[])),arc(s(14)*s(19),0,s(7)*s(25),(true->[])),arc(s(14)*s(19),1,s(16)*s(10),(true->[])),arc(s(14)*s(19),2,s(14)*s(19),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(7),(true->[])),arc(s(13)*s(22),0,s(7)*s(25),(true->[])),arc(s(13)*s(22),1,s(13)*s(22),(true->[])),arc(s(13)*s(22),2,s(17)*s(7),(true->[])),arc(s(14)*s(18),0,s(7)*s(25),(true->[])),arc(s(14)*s(18),1,s(16)*s(9),(true->[])),arc(s(14)*s(18),2,s(14)*s(18),(true->[])),arc(s(17)*s(9),0,s(17)*s(1),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(18),(true->[])),arc(s(17)*s(13),0,s(17)*s(24),(true->[])),arc(s(17)*s(13),1,s(17)*s(9),(true->[])),arc(s(17)*s(13),2,s(17)*s(18),(true->[])),arc(s(17)*s(16),0,s(17)*s(24),(true->[])),arc(s(17)*s(16),1,s(17)*s(22),(true->[])),arc(s(17)*s(16),2,s(17)*s(7),(true->[])),arc(s(5)*s(25),0,s(2)*s(25),(true->[])),arc(s(5)*s(25),1,s(11)*s(25),(true->[])),arc(s(5)*s(25),2,s(17)*s(25),(true->[])),arc(s(8)*s(25),0,s(7)*s(25),(true->[])),arc(s(8)*s(25),1,s(16)*s(25),(true->[])),arc(s(8)*s(25),2,s(14)*s(25),(true->[])),arc(s(11)*s(24),0,s(2)*s(25),(true->[])),arc(s(11)*s(24),1,s(11)*s(24),(true->[])),arc(s(11)*s(24),2,s(17)*s(21),(true->[])),arc(s(17)*s(21),0,s(17)*s(25),(true->[])),arc(s(17)*s(21),1,s(17)*s(12),(true->[])),arc(s(17)*s(21),2,s(17)*s(21),(true->[])),arc(s(7)*s(25),0,s(7)*s(25),(true->[])),arc(s(7)*s(25),1,s(13)*s(25),(true->[])),arc(s(7)*s(25),2,s(17)*s(25),(true->[])),arc(s(14)*s(21),0,s(7)*s(25),(true->[])),arc(s(14)*s(21),1,s(16)*s(12),(true->[])),arc(s(14)*s(21),2,s(14)*s(21),(true->[])),arc(s(16)*s(12),0,s(17)*s(12),(true->[])),arc(s(16)*s(12),1,s(16)*s(12),(true->[])),arc(s(16)*s(12),2,s(14)*s(21),(true->[])),arc(s(17)*s(11),0,s(17)*s(4),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(20),(true->[])),arc(s(17)*s(20),0,s(17)*s(25),(true->[])),arc(s(17)*s(20),1,s(17)*s(11),(true->[])),arc(s(17)*s(20),2,s(17)*s(20),(true->[])),arc(s(17)*s(24),0,s(17)*s(25),(true->[])),arc(s(17)*s(24),1,s(17)*s(24),(true->[])),arc(s(17)*s(24),2,s(17)*s(21),(true->[])),arc(s(13)*s(24),0,s(7)*s(25),(true->[])),arc(s(13)*s(24),1,s(13)*s(24),(true->[])),arc(s(13)*s(24),2,s(17)*s(21),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(15),(true->[])),arc(s(17)*s(19),0,s(17)*s(25),(true->[])),arc(s(17)*s(19),1,s(17)*s(10),(true->[])),arc(s(17)*s(19),2,s(17)*s(19),(true->[])),arc(s(17)*s(23),0,s(17)*s(25),(true->[])),arc(s(17)*s(23),1,s(17)*s(23),(true->[])),arc(s(17)*s(23),2,s(17)*s(15),(true->[])),arc(s(17)*s(18),0,s(17)*s(25),(true->[])),arc(s(17)*s(18),1,s(17)*s(9),(true->[])),arc(s(17)*s(18),2,s(17)*s(18),(true->[])),arc(s(17)*s(22),0,s(17)*s(25),(true->[])),arc(s(17)*s(22),1,s(17)*s(22),(true->[])),arc(s(17)*s(22),2,s(17)*s(7),(true->[])),arc(s(11)*s(25),0,s(2)*s(25),(true->[])),arc(s(11)*s(25),1,s(11)*s(25),(true->[])),arc(s(11)*s(25),2,s(17)*s(25),(true->[])),arc(s(17)*s(25),0,s(17)*s(25),(true->[])),arc(s(17)*s(25),1,s(17)*s(25),(true->[])),arc(s(17)*s(25),2,s(17)*s(25),(true->[])),arc(s(14)*s(25),0,s(7)*s(25),(true->[])),arc(s(14)*s(25),1,s(16)*s(25),(true->[])),arc(s(14)*s(25),2,s(14)*s(25),(true->[])),arc(s(16)*s(25),0,s(17)*s(25),(true->[])),arc(s(16)*s(25),1,s(16)*s(25),(true->[])),arc(s(16)*s(25),2,s(14)*s(25),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(21),(true->[])),arc(s(13)*s(25),0,s(7)*s(25),(true->[])),arc(s(13)*s(25),1,s(13)*s(25),(true->[])),arc(s(13)*s(25),2,s(17)*s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(38)),sink(s(13)*s(38)),sink(s(14)*s(38)),sink(s(16)*s(38)),sink(s(17)*s(38))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(6)*s(6),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(16),(true->[])),arc(s(2)*s(8),1,s(5)*s(15),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(6),0,s(2)*s(16),(true->[])),arc(s(6)*s(6),1,s(15)*s(10),(true->[])),arc(s(6)*s(6),2,s(12)*s(12),(true->[])),arc(s(9)*s(5),0,s(17)*s(1),(true->[])),arc(s(9)*s(5),1,s(15)*s(10),(true->[])),arc(s(9)*s(5),2,s(12)*s(12),(true->[])),arc(s(8)*s(3),0,s(7)*s(8),(true->[])),arc(s(8)*s(3),1,s(16)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(6),(true->[])),arc(s(10)*s(1),0,s(17)*s(1),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(3),(true->[])),arc(s(2)*s(16),0,s(2)*s(28),(true->[])),arc(s(2)*s(16),1,s(5)*s(27),(true->[])),arc(s(2)*s(16),2,s(8)*s(14),(true->[])),arc(s(5)*s(15),0,s(2)*s(28),(true->[])),arc(s(5)*s(15),1,s(11)*s(26),(true->[])),arc(s(5)*s(15),2,s(17)*s(7),(true->[])),arc(s(8)*s(7),0,s(7)*s(16),(true->[])),arc(s(8)*s(7),1,s(16)*s(11),(true->[])),arc(s(8)*s(7),2,s(14)*s(13),(true->[])),arc(s(12)*s(12),0,s(2)*s(28),(true->[])),arc(s(12)*s(12),1,s(15)*s(17),(true->[])),arc(s(12)*s(12),2,s(12)*s(22),(true->[])),arc(s(15)*s(10),0,s(17)*s(1),(true->[])),arc(s(15)*s(10),1,s(15)*s(17),(true->[])),arc(s(15)*s(10),2,s(12)*s(22),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(7)*s(8),0,s(7)*s(16),(true->[])),arc(s(7)*s(8),1,s(13)*s(15),(true->[])),arc(s(7)*s(8),2,s(17)*s(7),(true->[])),arc(s(14)*s(6),0,s(7)*s(16),(true->[])),arc(s(14)*s(6),1,s(16)*s(10),(true->[])),arc(s(14)*s(6),2,s(14)*s(12),(true->[])),arc(s(16)*s(5),0,s(17)*s(1),(true->[])),arc(s(16)*s(5),1,s(16)*s(10),(true->[])),arc(s(16)*s(5),2,s(14)*s(12),(true->[])),arc(s(17)*s(3),0,s(17)*s(8),(true->[])),arc(s(17)*s(3),1,s(17)*s(5),(true->[])),arc(s(17)*s(3),2,s(17)*s(6),(true->[])),arc(s(2)*s(28),0,s(2)*s(37),(true->[])),arc(s(2)*s(28),1,s(5)*s(36),(true->[])),arc(s(2)*s(28),2,s(8)*s(25),(true->[])),arc(s(5)*s(27),0,s(2)*s(37),(true->[])),arc(s(5)*s(27),1,s(11)*s(35),(true->[])),arc(s(5)*s(27),2,s(17)*s(14),(true->[])),arc(s(8)*s(14),0,s(7)*s(28),(true->[])),arc(s(8)*s(14),1,s(16)*s(19),(true->[])),arc(s(8)*s(14),2,s(14)*s(24),(true->[])),arc(s(11)*s(26),0,s(2)*s(37),(true->[])),arc(s(11)*s(26),1,s(11)*s(34),(true->[])),arc(s(11)*s(26),2,s(17)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(16),(true->[])),arc(s(17)*s(7),1,s(17)*s(11),(true->[])),arc(s(17)*s(7),2,s(17)*s(13),(true->[])),arc(s(7)*s(16),0,s(7)*s(28),(true->[])),arc(s(7)*s(16),1,s(13)*s(27),(true->[])),arc(s(7)*s(16),2,s(17)*s(14),(true->[])),arc(s(14)*s(13),0,s(7)*s(28),(true->[])),arc(s(14)*s(13),1,s(16)*s(18),(true->[])),arc(s(14)*s(13),2,s(14)*s(23),(true->[])),arc(s(16)*s(11),0,s(17)*s(2),(true->[])),arc(s(16)*s(11),1,s(16)*s(18),(true->[])),arc(s(16)*s(11),2,s(14)*s(23),(true->[])),arc(s(12)*s(22),0,s(2)*s(37),(true->[])),arc(s(12)*s(22),1,s(15)*s(17),(true->[])),arc(s(12)*s(22),2,s(12)*s(29),(true->[])),arc(s(15)*s(17),0,s(17)*s(1),(true->[])),arc(s(15)*s(17),1,s(15)*s(17),(true->[])),arc(s(15)*s(17),2,s(12)*s(29),(true->[])),arc(s(13)*s(15),0,s(7)*s(28),(true->[])),arc(s(13)*s(15),1,s(13)*s(26),(true->[])),arc(s(13)*s(15),2,s(17)*s(7),(true->[])),arc(s(14)*s(12),0,s(7)*s(28),(true->[])),arc(s(14)*s(12),1,s(16)*s(17),(true->[])),arc(s(14)*s(12),2,s(14)*s(22),(true->[])),arc(s(16)*s(10),0,s(17)*s(1),(true->[])),arc(s(16)*s(10),1,s(16)*s(17),(true->[])),arc(s(16)*s(10),2,s(14)*s(22),(true->[])),arc(s(17)*s(5),0,s(17)*s(1),(true->[])),arc(s(17)*s(5),1,s(17)*s(10),(true->[])),arc(s(17)*s(5),2,s(17)*s(12),(true->[])),arc(s(17)*s(6),0,s(17)*s(16),(true->[])),arc(s(17)*s(6),1,s(17)*s(10),(true->[])),arc(s(17)*s(6),2,s(17)*s(12),(true->[])),arc(s(17)*s(8),0,s(17)*s(16),(true->[])),arc(s(17)*s(8),1,s(17)*s(15),(true->[])),arc(s(17)*s(8),2,s(17)*s(7),(true->[])),arc(s(2)*s(37),0,s(2)*s(38),(true->[])),arc(s(2)*s(37),1,s(5)*s(37),(true->[])),arc(s(2)*s(37),2,s(8)*s(33),(true->[])),arc(s(5)*s(36),0,s(2)*s(38),(true->[])),arc(s(5)*s(36),1,s(11)*s(36),(true->[])),arc(s(5)*s(36),2,s(17)*s(25),(true->[])),arc(s(8)*s(25),0,s(7)*s(37),(true->[])),arc(s(8)*s(25),1,s(16)*s(20),(true->[])),arc(s(8)*s(25),2,s(14)*s(32),(true->[])),arc(s(11)*s(35),0,s(2)*s(38),(true->[])),arc(s(11)*s(35),1,s(11)*s(35),(true->[])),arc(s(11)*s(35),2,s(17)*s(14),(true->[])),arc(s(17)*s(14),0,s(17)*s(28),(true->[])),arc(s(17)*s(14),1,s(17)*s(19),(true->[])),arc(s(17)*s(14),2,s(17)*s(24),(true->[])),arc(s(7)*s(28),0,s(7)*s(37),(true->[])),arc(s(7)*s(28),1,s(13)*s(36),(true->[])),arc(s(7)*s(28),2,s(17)*s(25),(true->[])),arc(s(14)*s(24),0,s(7)*s(37),(true->[])),arc(s(14)*s(24),1,s(16)*s(19),(true->[])),arc(s(14)*s(24),2,s(14)*s(31),(true->[])),arc(s(16)*s(19),0,s(17)*s(4),(true->[])),arc(s(16)*s(19),1,s(16)*s(19),(true->[])),arc(s(16)*s(19),2,s(14)*s(31),(true->[])),arc(s(11)*s(34),0,s(2)*s(38),(true->[])),arc(s(11)*s(34),1,s(11)*s(34),(true->[])),arc(s(11)*s(34),2,s(17)*s(7),(true->[])),arc(s(17)*s(11),0,s(17)*s(2),(true->[])),arc(s(17)*s(11),1,s(17)*s(18),(true->[])),arc(s(17)*s(11),2,s(17)*s(23),(true->[])),arc(s(17)*s(13),0,s(17)*s(28),(true->[])),arc(s(17)*s(13),1,s(17)*s(18),(true->[])),arc(s(17)*s(13),2,s(17)*s(23),(true->[])),arc(s(17)*s(16),0,s(17)*s(28),(true->[])),arc(s(17)*s(16),1,s(17)*s(27),(true->[])),arc(s(17)*s(16),2,s(17)*s(14),(true->[])),arc(s(13)*s(27),0,s(7)*s(37),(true->[])),arc(s(13)*s(27),1,s(13)*s(35),(true->[])),arc(s(13)*s(27),2,s(17)*s(14),(true->[])),arc(s(14)*s(23),0,s(7)*s(37),(true->[])),arc(s(14)*s(23),1,s(16)*s(18),(true->[])),arc(s(14)*s(23),2,s(14)*s(30),(true->[])),arc(s(16)*s(18),0,s(17)*s(2),(true->[])),arc(s(16)*s(18),1,s(16)*s(18),(true->[])),arc(s(16)*s(18),2,s(14)*s(30),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(7),(true->[])),arc(s(12)*s(29),0,s(2)*s(38),(true->[])),arc(s(12)*s(29),1,s(15)*s(17),(true->[])),arc(s(12)*s(29),2,s(12)*s(29),(true->[])),arc(s(13)*s(26),0,s(7)*s(37),(true->[])),arc(s(13)*s(26),1,s(13)*s(34),(true->[])),arc(s(13)*s(26),2,s(17)*s(7),(true->[])),arc(s(14)*s(22),0,s(7)*s(37),(true->[])),arc(s(14)*s(22),1,s(16)*s(17),(true->[])),arc(s(14)*s(22),2,s(14)*s(29),(true->[])),arc(s(16)*s(17),0,s(17)*s(1),(true->[])),arc(s(16)*s(17),1,s(16)*s(17),(true->[])),arc(s(16)*s(17),2,s(14)*s(29),(true->[])),arc(s(17)*s(10),0,s(17)*s(1),(true->[])),arc(s(17)*s(10),1,s(17)*s(17),(true->[])),arc(s(17)*s(10),2,s(17)*s(22),(true->[])),arc(s(17)*s(12),0,s(17)*s(28),(true->[])),arc(s(17)*s(12),1,s(17)*s(17),(true->[])),arc(s(17)*s(12),2,s(17)*s(22),(true->[])),arc(s(17)*s(15),0,s(17)*s(28),(true->[])),arc(s(17)*s(15),1,s(17)*s(26),(true->[])),arc(s(17)*s(15),2,s(17)*s(7),(true->[])),arc(s(2)*s(38),0,s(2)*s(38),(true->[])),arc(s(2)*s(38),1,s(5)*s(38),(true->[])),arc(s(2)*s(38),2,s(8)*s(38),(true->[])),arc(s(5)*s(37),0,s(2)*s(38),(true->[])),arc(s(5)*s(37),1,s(11)*s(37),(true->[])),arc(s(5)*s(37),2,s(17)*s(33),(true->[])),arc(s(8)*s(33),0,s(7)*s(38),(true->[])),arc(s(8)*s(33),1,s(16)*s(21),(true->[])),arc(s(8)*s(33),2,s(14)*s(33),(true->[])),arc(s(11)*s(36),0,s(2)*s(38),(true->[])),arc(s(11)*s(36),1,s(11)*s(36),(true->[])),arc(s(11)*s(36),2,s(17)*s(25),(true->[])),arc(s(17)*s(25),0,s(17)*s(37),(true->[])),arc(s(17)*s(25),1,s(17)*s(20),(true->[])),arc(s(17)*s(25),2,s(17)*s(32),(true->[])),arc(s(7)*s(37),0,s(7)*s(38),(true->[])),arc(s(7)*s(37),1,s(13)*s(37),(true->[])),arc(s(7)*s(37),2,s(17)*s(33),(true->[])),arc(s(14)*s(32),0,s(7)*s(38),(true->[])),arc(s(14)*s(32),1,s(16)*s(20),(true->[])),arc(s(14)*s(32),2,s(14)*s(32),(true->[])),arc(s(16)*s(20),0,s(17)*s(9),(true->[])),arc(s(16)*s(20),1,s(16)*s(20),(true->[])),arc(s(16)*s(20),2,s(14)*s(32),(true->[])),arc(s(17)*s(19),0,s(17)*s(4),(true->[])),arc(s(17)*s(19),1,s(17)*s(19),(true->[])),arc(s(17)*s(19),2,s(17)*s(31),(true->[])),arc(s(17)*s(24),0,s(17)*s(37),(true->[])),arc(s(17)*s(24),1,s(17)*s(19),(true->[])),arc(s(17)*s(24),2,s(17)*s(31),(true->[])),arc(s(17)*s(28),0,s(17)*s(37),(true->[])),arc(s(17)*s(28),1,s(17)*s(36),(true->[])),arc(s(17)*s(28),2,s(17)*s(25),(true->[])),arc(s(13)*s(36),0,s(7)*s(38),(true->[])),arc(s(13)*s(36),1,s(13)*s(36),(true->[])),arc(s(13)*s(36),2,s(17)*s(25),(true->[])),arc(s(14)*s(31),0,s(7)*s(38),(true->[])),arc(s(14)*s(31),1,s(16)*s(19),(true->[])),arc(s(14)*s(31),2,s(14)*s(31),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(14),(true->[])),arc(s(17)*s(18),0,s(17)*s(2),(true->[])),arc(s(17)*s(18),1,s(17)*s(18),(true->[])),arc(s(17)*s(18),2,s(17)*s(30),(true->[])),arc(s(17)*s(23),0,s(17)*s(37),(true->[])),arc(s(17)*s(23),1,s(17)*s(18),(true->[])),arc(s(17)*s(23),2,s(17)*s(30),(true->[])),arc(s(17)*s(27),0,s(17)*s(37),(true->[])),arc(s(17)*s(27),1,s(17)*s(35),(true->[])),arc(s(17)*s(27),2,s(17)*s(14),(true->[])),arc(s(13)*s(35),0,s(7)*s(38),(true->[])),arc(s(13)*s(35),1,s(13)*s(35),(true->[])),arc(s(13)*s(35),2,s(17)*s(14),(true->[])),arc(s(14)*s(30),0,s(7)*s(38),(true->[])),arc(s(14)*s(30),1,s(16)*s(18),(true->[])),arc(s(14)*s(30),2,s(14)*s(30),(true->[])),arc(s(13)*s(34),0,s(7)*s(38),(true->[])),arc(s(13)*s(34),1,s(13)*s(34),(true->[])),arc(s(13)*s(34),2,s(17)*s(7),(true->[])),arc(s(14)*s(29),0,s(7)*s(38),(true->[])),arc(s(14)*s(29),1,s(16)*s(17),(true->[])),arc(s(14)*s(29),2,s(14)*s(29),(true->[])),arc(s(17)*s(17),0,s(17)*s(1),(true->[])),arc(s(17)*s(17),1,s(17)*s(17),(true->[])),arc(s(17)*s(17),2,s(17)*s(29),(true->[])),arc(s(17)*s(22),0,s(17)*s(37),(true->[])),arc(s(17)*s(22),1,s(17)*s(17),(true->[])),arc(s(17)*s(22),2,s(17)*s(29),(true->[])),arc(s(17)*s(26),0,s(17)*s(37),(true->[])),arc(s(17)*s(26),1,s(17)*s(34),(true->[])),arc(s(17)*s(26),2,s(17)*s(7),(true->[])),arc(s(5)*s(38),0,s(2)*s(38),(true->[])),arc(s(5)*s(38),1,s(11)*s(38),(true->[])),arc(s(5)*s(38),2,s(17)*s(38),(true->[])),arc(s(8)*s(38),0,s(7)*s(38),(true->[])),arc(s(8)*s(38),1,s(16)*s(38),(true->[])),arc(s(8)*s(38),2,s(14)*s(38),(true->[])),arc(s(11)*s(37),0,s(2)*s(38),(true->[])),arc(s(11)*s(37),1,s(11)*s(37),(true->[])),arc(s(11)*s(37),2,s(17)*s(33),(true->[])),arc(s(17)*s(33),0,s(17)*s(38),(true->[])),arc(s(17)*s(33),1,s(17)*s(21),(true->[])),arc(s(17)*s(33),2,s(17)*s(33),(true->[])),arc(s(7)*s(38),0,s(7)*s(38),(true->[])),arc(s(7)*s(38),1,s(13)*s(38),(true->[])),arc(s(7)*s(38),2,s(17)*s(38),(true->[])),arc(s(14)*s(33),0,s(7)*s(38),(true->[])),arc(s(14)*s(33),1,s(16)*s(21),(true->[])),arc(s(14)*s(33),2,s(14)*s(33),(true->[])),arc(s(16)*s(21),0,s(17)*s(21),(true->[])),arc(s(16)*s(21),1,s(16)*s(21),(true->[])),arc(s(16)*s(21),2,s(14)*s(33),(true->[])),arc(s(17)*s(20),0,s(17)*s(9),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(17)*s(32),(true->[])),arc(s(17)*s(32),0,s(17)*s(38),(true->[])),arc(s(17)*s(32),1,s(17)*s(20),(true->[])),arc(s(17)*s(32),2,s(17)*s(32),(true->[])),arc(s(17)*s(37),0,s(17)*s(38),(true->[])),arc(s(17)*s(37),1,s(17)*s(37),(true->[])),arc(s(17)*s(37),2,s(17)*s(33),(true->[])),arc(s(13)*s(37),0,s(7)*s(38),(true->[])),arc(s(13)*s(37),1,s(13)*s(37),(true->[])),arc(s(13)*s(37),2,s(17)*s(33),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(25),(true->[])),arc(s(17)*s(31),0,s(17)*s(38),(true->[])),arc(s(17)*s(31),1,s(17)*s(19),(true->[])),arc(s(17)*s(31),2,s(17)*s(31),(true->[])),arc(s(17)*s(36),0,s(17)*s(38),(true->[])),arc(s(17)*s(36),1,s(17)*s(36),(true->[])),arc(s(17)*s(36),2,s(17)*s(25),(true->[])),arc(s(17)*s(30),0,s(17)*s(38),(true->[])),arc(s(17)*s(30),1,s(17)*s(18),(true->[])),arc(s(17)*s(30),2,s(17)*s(30),(true->[])),arc(s(17)*s(35),0,s(17)*s(38),(true->[])),arc(s(17)*s(35),1,s(17)*s(35),(true->[])),arc(s(17)*s(35),2,s(17)*s(14),(true->[])),arc(s(17)*s(29),0,s(17)*s(38),(true->[])),arc(s(17)*s(29),1,s(17)*s(17),(true->[])),arc(s(17)*s(29),2,s(17)*s(29),(true->[])),arc(s(17)*s(34),0,s(17)*s(38),(true->[])),arc(s(17)*s(34),1,s(17)*s(34),(true->[])),arc(s(17)*s(34),2,s(17)*s(7),(true->[])),arc(s(11)*s(38),0,s(2)*s(38),(true->[])),arc(s(11)*s(38),1,s(11)*s(38),(true->[])),arc(s(11)*s(38),2,s(17)*s(38),(true->[])),arc(s(17)*s(38),0,s(17)*s(38),(true->[])),arc(s(17)*s(38),1,s(17)*s(38),(true->[])),arc(s(17)*s(38),2,s(17)*s(38),(true->[])),arc(s(14)*s(38),0,s(7)*s(38),(true->[])),arc(s(14)*s(38),1,s(16)*s(38),(true->[])),arc(s(14)*s(38),2,s(14)*s(38),(true->[])),arc(s(16)*s(38),0,s(17)*s(38),(true->[])),arc(s(16)*s(38),1,s(16)*s(38),(true->[])),arc(s(16)*s(38),2,s(14)*s(38),(true->[])),arc(s(17)*s(21),0,s(17)*s(21),(true->[])),arc(s(17)*s(21),1,s(17)*s(21),(true->[])),arc(s(17)*s(21),2,s(17)*s(33),(true->[])),arc(s(13)*s(38),0,s(7)*s(38),(true->[])),arc(s(13)*s(38),1,s(13)*s(38),(true->[])),arc(s(13)*s(38),2,s(17)*s(38),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(54)),sink(s(13)*s(54)),sink(s(14)*s(54)),sink(s(16)*s(54)),sink(s(17)*s(54))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(6)*s(6),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(16),(true->[])),arc(s(2)*s(8),1,s(5)*s(15),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(6)*s(6),0,s(2)*s(16),(true->[])),arc(s(6)*s(6),1,s(15)*s(10),(true->[])),arc(s(6)*s(6),2,s(12)*s(12),(true->[])),arc(s(9)*s(5),0,s(17)*s(1),(true->[])),arc(s(9)*s(5),1,s(15)*s(10),(true->[])),arc(s(9)*s(5),2,s(12)*s(12),(true->[])),arc(s(8)*s(3),0,s(7)*s(8),(true->[])),arc(s(8)*s(3),1,s(16)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(6),(true->[])),arc(s(10)*s(1),0,s(17)*s(1),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(3),(true->[])),arc(s(2)*s(16),0,s(2)*s(27),(true->[])),arc(s(2)*s(16),1,s(5)*s(26),(true->[])),arc(s(2)*s(16),2,s(8)*s(14),(true->[])),arc(s(5)*s(15),0,s(2)*s(27),(true->[])),arc(s(5)*s(15),1,s(11)*s(25),(true->[])),arc(s(5)*s(15),2,s(17)*s(7),(true->[])),arc(s(8)*s(7),0,s(7)*s(16),(true->[])),arc(s(8)*s(7),1,s(16)*s(11),(true->[])),arc(s(8)*s(7),2,s(14)*s(13),(true->[])),arc(s(12)*s(12),0,s(2)*s(27),(true->[])),arc(s(12)*s(12),1,s(15)*s(18),(true->[])),arc(s(12)*s(12),2,s(12)*s(21),(true->[])),arc(s(15)*s(10),0,s(17)*s(1),(true->[])),arc(s(15)*s(10),1,s(15)*s(18),(true->[])),arc(s(15)*s(10),2,s(12)*s(21),(true->[])),arc(s(17)*s(1),0,s(17)*s(1),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(3),(true->[])),arc(s(7)*s(8),0,s(7)*s(16),(true->[])),arc(s(7)*s(8),1,s(13)*s(15),(true->[])),arc(s(7)*s(8),2,s(17)*s(7),(true->[])),arc(s(14)*s(6),0,s(7)*s(16),(true->[])),arc(s(14)*s(6),1,s(16)*s(10),(true->[])),arc(s(14)*s(6),2,s(14)*s(12),(true->[])),arc(s(16)*s(5),0,s(17)*s(1),(true->[])),arc(s(16)*s(5),1,s(16)*s(10),(true->[])),arc(s(16)*s(5),2,s(14)*s(12),(true->[])),arc(s(17)*s(3),0,s(17)*s(8),(true->[])),arc(s(17)*s(3),1,s(17)*s(5),(true->[])),arc(s(17)*s(3),2,s(17)*s(6),(true->[])),arc(s(2)*s(27),0,s(2)*s(42),(true->[])),arc(s(2)*s(27),1,s(5)*s(41),(true->[])),arc(s(2)*s(27),2,s(8)*s(24),(true->[])),arc(s(5)*s(26),0,s(2)*s(42),(true->[])),arc(s(5)*s(26),1,s(11)*s(40),(true->[])),arc(s(5)*s(26),2,s(17)*s(14),(true->[])),arc(s(8)*s(14),0,s(7)*s(27),(true->[])),arc(s(8)*s(14),1,s(16)*s(20),(true->[])),arc(s(8)*s(14),2,s(14)*s(23),(true->[])),arc(s(11)*s(25),0,s(2)*s(42),(true->[])),arc(s(11)*s(25),1,s(11)*s(39),(true->[])),arc(s(11)*s(25),2,s(17)*s(7),(true->[])),arc(s(17)*s(7),0,s(17)*s(16),(true->[])),arc(s(17)*s(7),1,s(17)*s(11),(true->[])),arc(s(17)*s(7),2,s(17)*s(13),(true->[])),arc(s(7)*s(16),0,s(7)*s(27),(true->[])),arc(s(7)*s(16),1,s(13)*s(26),(true->[])),arc(s(7)*s(16),2,s(17)*s(14),(true->[])),arc(s(14)*s(13),0,s(7)*s(27),(true->[])),arc(s(14)*s(13),1,s(16)*s(19),(true->[])),arc(s(14)*s(13),2,s(14)*s(22),(true->[])),arc(s(16)*s(11),0,s(17)*s(2),(true->[])),arc(s(16)*s(11),1,s(16)*s(19),(true->[])),arc(s(16)*s(11),2,s(14)*s(22),(true->[])),arc(s(12)*s(21),0,s(2)*s(42),(true->[])),arc(s(12)*s(21),1,s(15)*s(28),(true->[])),arc(s(12)*s(21),2,s(12)*s(34),(true->[])),arc(s(15)*s(18),0,s(17)*s(1),(true->[])),arc(s(15)*s(18),1,s(15)*s(28),(true->[])),arc(s(15)*s(18),2,s(12)*s(34),(true->[])),arc(s(13)*s(15),0,s(7)*s(27),(true->[])),arc(s(13)*s(15),1,s(13)*s(25),(true->[])),arc(s(13)*s(15),2,s(17)*s(7),(true->[])),arc(s(14)*s(12),0,s(7)*s(27),(true->[])),arc(s(14)*s(12),1,s(16)*s(18),(true->[])),arc(s(14)*s(12),2,s(14)*s(21),(true->[])),arc(s(16)*s(10),0,s(17)*s(1),(true->[])),arc(s(16)*s(10),1,s(16)*s(18),(true->[])),arc(s(16)*s(10),2,s(14)*s(21),(true->[])),arc(s(17)*s(5),0,s(17)*s(1),(true->[])),arc(s(17)*s(5),1,s(17)*s(10),(true->[])),arc(s(17)*s(5),2,s(17)*s(12),(true->[])),arc(s(17)*s(6),0,s(17)*s(16),(true->[])),arc(s(17)*s(6),1,s(17)*s(10),(true->[])),arc(s(17)*s(6),2,s(17)*s(12),(true->[])),arc(s(17)*s(8),0,s(17)*s(16),(true->[])),arc(s(17)*s(8),1,s(17)*s(15),(true->[])),arc(s(17)*s(8),2,s(17)*s(7),(true->[])),arc(s(2)*s(42),0,s(2)*s(53),(true->[])),arc(s(2)*s(42),1,s(5)*s(52),(true->[])),arc(s(2)*s(42),2,s(8)*s(38),(true->[])),arc(s(5)*s(41),0,s(2)*s(53),(true->[])),arc(s(5)*s(41),1,s(11)*s(51),(true->[])),arc(s(5)*s(41),2,s(17)*s(24),(true->[])),arc(s(8)*s(24),0,s(7)*s(42),(true->[])),arc(s(8)*s(24),1,s(16)*s(31),(true->[])),arc(s(8)*s(24),2,s(14)*s(37),(true->[])),arc(s(11)*s(40),0,s(2)*s(53),(true->[])),arc(s(11)*s(40),1,s(11)*s(50),(true->[])),arc(s(11)*s(40),2,s(17)*s(14),(true->[])),arc(s(17)*s(14),0,s(17)*s(27),(true->[])),arc(s(17)*s(14),1,s(17)*s(20),(true->[])),arc(s(17)*s(14),2,s(17)*s(23),(true->[])),arc(s(7)*s(27),0,s(7)*s(42),(true->[])),arc(s(7)*s(27),1,s(13)*s(41),(true->[])),arc(s(7)*s(27),2,s(17)*s(24),(true->[])),arc(s(14)*s(23),0,s(7)*s(42),(true->[])),arc(s(14)*s(23),1,s(16)*s(30),(true->[])),arc(s(14)*s(23),2,s(14)*s(36),(true->[])),arc(s(16)*s(20),0,s(17)*s(4),(true->[])),arc(s(16)*s(20),1,s(16)*s(30),(true->[])),arc(s(16)*s(20),2,s(14)*s(36),(true->[])),arc(s(11)*s(39),0,s(2)*s(53),(true->[])),arc(s(11)*s(39),1,s(11)*s(49),(true->[])),arc(s(11)*s(39),2,s(17)*s(7),(true->[])),arc(s(17)*s(11),0,s(17)*s(2),(true->[])),arc(s(17)*s(11),1,s(17)*s(19),(true->[])),arc(s(17)*s(11),2,s(17)*s(22),(true->[])),arc(s(17)*s(13),0,s(17)*s(27),(true->[])),arc(s(17)*s(13),1,s(17)*s(19),(true->[])),arc(s(17)*s(13),2,s(17)*s(22),(true->[])),arc(s(17)*s(16),0,s(17)*s(27),(true->[])),arc(s(17)*s(16),1,s(17)*s(26),(true->[])),arc(s(17)*s(16),2,s(17)*s(14),(true->[])),arc(s(13)*s(26),0,s(7)*s(42),(true->[])),arc(s(13)*s(26),1,s(13)*s(40),(true->[])),arc(s(13)*s(26),2,s(17)*s(14),(true->[])),arc(s(14)*s(22),0,s(7)*s(42),(true->[])),arc(s(14)*s(22),1,s(16)*s(29),(true->[])),arc(s(14)*s(22),2,s(14)*s(35),(true->[])),arc(s(16)*s(19),0,s(17)*s(2),(true->[])),arc(s(16)*s(19),1,s(16)*s(29),(true->[])),arc(s(16)*s(19),2,s(14)*s(35),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(7),(true->[])),arc(s(12)*s(34),0,s(2)*s(53),(true->[])),arc(s(12)*s(34),1,s(15)*s(28),(true->[])),arc(s(12)*s(34),2,s(12)*s(43),(true->[])),arc(s(15)*s(28),0,s(17)*s(1),(true->[])),arc(s(15)*s(28),1,s(15)*s(28),(true->[])),arc(s(15)*s(28),2,s(12)*s(43),(true->[])),arc(s(13)*s(25),0,s(7)*s(42),(true->[])),arc(s(13)*s(25),1,s(13)*s(39),(true->[])),arc(s(13)*s(25),2,s(17)*s(7),(true->[])),arc(s(14)*s(21),0,s(7)*s(42),(true->[])),arc(s(14)*s(21),1,s(16)*s(28),(true->[])),arc(s(14)*s(21),2,s(14)*s(34),(true->[])),arc(s(16)*s(18),0,s(17)*s(1),(true->[])),arc(s(16)*s(18),1,s(16)*s(28),(true->[])),arc(s(16)*s(18),2,s(14)*s(34),(true->[])),arc(s(17)*s(10),0,s(17)*s(1),(true->[])),arc(s(17)*s(10),1,s(17)*s(18),(true->[])),arc(s(17)*s(10),2,s(17)*s(21),(true->[])),arc(s(17)*s(12),0,s(17)*s(27),(true->[])),arc(s(17)*s(12),1,s(17)*s(18),(true->[])),arc(s(17)*s(12),2,s(17)*s(21),(true->[])),arc(s(17)*s(15),0,s(17)*s(27),(true->[])),arc(s(17)*s(15),1,s(17)*s(25),(true->[])),arc(s(17)*s(15),2,s(17)*s(7),(true->[])),arc(s(2)*s(53),0,s(2)*s(54),(true->[])),arc(s(2)*s(53),1,s(5)*s(53),(true->[])),arc(s(2)*s(53),2,s(8)*s(48),(true->[])),arc(s(5)*s(52),0,s(2)*s(54),(true->[])),arc(s(5)*s(52),1,s(11)*s(52),(true->[])),arc(s(5)*s(52),2,s(17)*s(38),(true->[])),arc(s(8)*s(38),0,s(7)*s(53),(true->[])),arc(s(8)*s(38),1,s(16)*s(32),(true->[])),arc(s(8)*s(38),2,s(14)*s(47),(true->[])),arc(s(11)*s(51),0,s(2)*s(54),(true->[])),arc(s(11)*s(51),1,s(11)*s(51),(true->[])),arc(s(11)*s(51),2,s(17)*s(24),(true->[])),arc(s(17)*s(24),0,s(17)*s(42),(true->[])),arc(s(17)*s(24),1,s(17)*s(31),(true->[])),arc(s(17)*s(24),2,s(17)*s(37),(true->[])),arc(s(7)*s(42),0,s(7)*s(53),(true->[])),arc(s(7)*s(42),1,s(13)*s(52),(true->[])),arc(s(7)*s(42),2,s(17)*s(38),(true->[])),arc(s(14)*s(37),0,s(7)*s(53),(true->[])),arc(s(14)*s(37),1,s(16)*s(31),(true->[])),arc(s(14)*s(37),2,s(14)*s(46),(true->[])),arc(s(16)*s(31),0,s(17)*s(9),(true->[])),arc(s(16)*s(31),1,s(16)*s(31),(true->[])),arc(s(16)*s(31),2,s(14)*s(46),(true->[])),arc(s(11)*s(50),0,s(2)*s(54),(true->[])),arc(s(11)*s(50),1,s(11)*s(50),(true->[])),arc(s(11)*s(50),2,s(17)*s(14),(true->[])),arc(s(17)*s(20),0,s(17)*s(4),(true->[])),arc(s(17)*s(20),1,s(17)*s(30),(true->[])),arc(s(17)*s(20),2,s(17)*s(36),(true->[])),arc(s(17)*s(23),0,s(17)*s(42),(true->[])),arc(s(17)*s(23),1,s(17)*s(30),(true->[])),arc(s(17)*s(23),2,s(17)*s(36),(true->[])),arc(s(17)*s(27),0,s(17)*s(42),(true->[])),arc(s(17)*s(27),1,s(17)*s(41),(true->[])),arc(s(17)*s(27),2,s(17)*s(24),(true->[])),arc(s(13)*s(41),0,s(7)*s(53),(true->[])),arc(s(13)*s(41),1,s(13)*s(51),(true->[])),arc(s(13)*s(41),2,s(17)*s(24),(true->[])),arc(s(14)*s(36),0,s(7)*s(53),(true->[])),arc(s(14)*s(36),1,s(16)*s(30),(true->[])),arc(s(14)*s(36),2,s(14)*s(45),(true->[])),arc(s(16)*s(30),0,s(17)*s(4),(true->[])),arc(s(16)*s(30),1,s(16)*s(30),(true->[])),arc(s(16)*s(30),2,s(14)*s(45),(true->[])),arc(s(17)*s(4),0,s(17)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(14),(true->[])),arc(s(11)*s(49),0,s(2)*s(54),(true->[])),arc(s(11)*s(49),1,s(11)*s(49),(true->[])),arc(s(11)*s(49),2,s(17)*s(7),(true->[])),arc(s(17)*s(19),0,s(17)*s(2),(true->[])),arc(s(17)*s(19),1,s(17)*s(29),(true->[])),arc(s(17)*s(19),2,s(17)*s(35),(true->[])),arc(s(17)*s(22),0,s(17)*s(42),(true->[])),arc(s(17)*s(22),1,s(17)*s(29),(true->[])),arc(s(17)*s(22),2,s(17)*s(35),(true->[])),arc(s(17)*s(26),0,s(17)*s(42),(true->[])),arc(s(17)*s(26),1,s(17)*s(40),(true->[])),arc(s(17)*s(26),2,s(17)*s(14),(true->[])),arc(s(13)*s(40),0,s(7)*s(53),(true->[])),arc(s(13)*s(40),1,s(13)*s(50),(true->[])),arc(s(13)*s(40),2,s(17)*s(14),(true->[])),arc(s(14)*s(35),0,s(7)*s(53),(true->[])),arc(s(14)*s(35),1,s(16)*s(29),(true->[])),arc(s(14)*s(35),2,s(14)*s(44),(true->[])),arc(s(16)*s(29),0,s(17)*s(2),(true->[])),arc(s(16)*s(29),1,s(16)*s(29),(true->[])),arc(s(16)*s(29),2,s(14)*s(44),(true->[])),arc(s(12)*s(43),0,s(2)*s(54),(true->[])),arc(s(12)*s(43),1,s(15)*s(28),(true->[])),arc(s(12)*s(43),2,s(12)*s(43),(true->[])),arc(s(13)*s(39),0,s(7)*s(53),(true->[])),arc(s(13)*s(39),1,s(13)*s(49),(true->[])),arc(s(13)*s(39),2,s(17)*s(7),(true->[])),arc(s(14)*s(34),0,s(7)*s(53),(true->[])),arc(s(14)*s(34),1,s(16)*s(28),(true->[])),arc(s(14)*s(34),2,s(14)*s(43),(true->[])),arc(s(16)*s(28),0,s(17)*s(1),(true->[])),arc(s(16)*s(28),1,s(16)*s(28),(true->[])),arc(s(16)*s(28),2,s(14)*s(43),(true->[])),arc(s(17)*s(18),0,s(17)*s(1),(true->[])),arc(s(17)*s(18),1,s(17)*s(28),(true->[])),arc(s(17)*s(18),2,s(17)*s(34),(true->[])),arc(s(17)*s(21),0,s(17)*s(42),(true->[])),arc(s(17)*s(21),1,s(17)*s(28),(true->[])),arc(s(17)*s(21),2,s(17)*s(34),(true->[])),arc(s(17)*s(25),0,s(17)*s(42),(true->[])),arc(s(17)*s(25),1,s(17)*s(39),(true->[])),arc(s(17)*s(25),2,s(17)*s(7),(true->[])),arc(s(2)*s(54),0,s(2)*s(54),(true->[])),arc(s(2)*s(54),1,s(5)*s(54),(true->[])),arc(s(2)*s(54),2,s(8)*s(54),(true->[])),arc(s(5)*s(53),0,s(2)*s(54),(true->[])),arc(s(5)*s(53),1,s(11)*s(53),(true->[])),arc(s(5)*s(53),2,s(17)*s(48),(true->[])),arc(s(8)*s(48),0,s(7)*s(54),(true->[])),arc(s(8)*s(48),1,s(16)*s(33),(true->[])),arc(s(8)*s(48),2,s(14)*s(48),(true->[])),arc(s(11)*s(52),0,s(2)*s(54),(true->[])),arc(s(11)*s(52),1,s(11)*s(52),(true->[])),arc(s(11)*s(52),2,s(17)*s(38),(true->[])),arc(s(17)*s(38),0,s(17)*s(53),(true->[])),arc(s(17)*s(38),1,s(17)*s(32),(true->[])),arc(s(17)*s(38),2,s(17)*s(47),(true->[])),arc(s(7)*s(53),0,s(7)*s(54),(true->[])),arc(s(7)*s(53),1,s(13)*s(53),(true->[])),arc(s(7)*s(53),2,s(17)*s(48),(true->[])),arc(s(14)*s(47),0,s(7)*s(54),(true->[])),arc(s(14)*s(47),1,s(16)*s(32),(true->[])),arc(s(14)*s(47),2,s(14)*s(47),(true->[])),arc(s(16)*s(32),0,s(17)*s(17),(true->[])),arc(s(16)*s(32),1,s(16)*s(32),(true->[])),arc(s(16)*s(32),2,s(14)*s(47),(true->[])),arc(s(17)*s(31),0,s(17)*s(9),(true->[])),arc(s(17)*s(31),1,s(17)*s(31),(true->[])),arc(s(17)*s(31),2,s(17)*s(46),(true->[])),arc(s(17)*s(37),0,s(17)*s(53),(true->[])),arc(s(17)*s(37),1,s(17)*s(31),(true->[])),arc(s(17)*s(37),2,s(17)*s(46),(true->[])),arc(s(17)*s(42),0,s(17)*s(53),(true->[])),arc(s(17)*s(42),1,s(17)*s(52),(true->[])),arc(s(17)*s(42),2,s(17)*s(38),(true->[])),arc(s(13)*s(52),0,s(7)*s(54),(true->[])),arc(s(13)*s(52),1,s(13)*s(52),(true->[])),arc(s(13)*s(52),2,s(17)*s(38),(true->[])),arc(s(14)*s(46),0,s(7)*s(54),(true->[])),arc(s(14)*s(46),1,s(16)*s(31),(true->[])),arc(s(14)*s(46),2,s(14)*s(46),(true->[])),arc(s(17)*s(9),0,s(17)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(24),(true->[])),arc(s(17)*s(30),0,s(17)*s(4),(true->[])),arc(s(17)*s(30),1,s(17)*s(30),(true->[])),arc(s(17)*s(30),2,s(17)*s(45),(true->[])),arc(s(17)*s(36),0,s(17)*s(53),(true->[])),arc(s(17)*s(36),1,s(17)*s(30),(true->[])),arc(s(17)*s(36),2,s(17)*s(45),(true->[])),arc(s(17)*s(41),0,s(17)*s(53),(true->[])),arc(s(17)*s(41),1,s(17)*s(51),(true->[])),arc(s(17)*s(41),2,s(17)*s(24),(true->[])),arc(s(13)*s(51),0,s(7)*s(54),(true->[])),arc(s(13)*s(51),1,s(13)*s(51),(true->[])),arc(s(13)*s(51),2,s(17)*s(24),(true->[])),arc(s(14)*s(45),0,s(7)*s(54),(true->[])),arc(s(14)*s(45),1,s(16)*s(30),(true->[])),arc(s(14)*s(45),2,s(14)*s(45),(true->[])),arc(s(17)*s(29),0,s(17)*s(2),(true->[])),arc(s(17)*s(29),1,s(17)*s(29),(true->[])),arc(s(17)*s(29),2,s(17)*s(44),(true->[])),arc(s(17)*s(35),0,s(17)*s(53),(true->[])),arc(s(17)*s(35),1,s(17)*s(29),(true->[])),arc(s(17)*s(35),2,s(17)*s(44),(true->[])),arc(s(17)*s(40),0,s(17)*s(53),(true->[])),arc(s(17)*s(40),1,s(17)*s(50),(true->[])),arc(s(17)*s(40),2,s(17)*s(14),(true->[])),arc(s(13)*s(50),0,s(7)*s(54),(true->[])),arc(s(13)*s(50),1,s(13)*s(50),(true->[])),arc(s(13)*s(50),2,s(17)*s(14),(true->[])),arc(s(14)*s(44),0,s(7)*s(54),(true->[])),arc(s(14)*s(44),1,s(16)*s(29),(true->[])),arc(s(14)*s(44),2,s(14)*s(44),(true->[])),arc(s(13)*s(49),0,s(7)*s(54),(true->[])),arc(s(13)*s(49),1,s(13)*s(49),(true->[])),arc(s(13)*s(49),2,s(17)*s(7),(true->[])),arc(s(14)*s(43),0,s(7)*s(54),(true->[])),arc(s(14)*s(43),1,s(16)*s(28),(true->[])),arc(s(14)*s(43),2,s(14)*s(43),(true->[])),arc(s(17)*s(28),0,s(17)*s(1),(true->[])),arc(s(17)*s(28),1,s(17)*s(28),(true->[])),arc(s(17)*s(28),2,s(17)*s(43),(true->[])),arc(s(17)*s(34),0,s(17)*s(53),(true->[])),arc(s(17)*s(34),1,s(17)*s(28),(true->[])),arc(s(17)*s(34),2,s(17)*s(43),(true->[])),arc(s(17)*s(39),0,s(17)*s(53),(true->[])),arc(s(17)*s(39),1,s(17)*s(49),(true->[])),arc(s(17)*s(39),2,s(17)*s(7),(true->[])),arc(s(5)*s(54),0,s(2)*s(54),(true->[])),arc(s(5)*s(54),1,s(11)*s(54),(true->[])),arc(s(5)*s(54),2,s(17)*s(54),(true->[])),arc(s(8)*s(54),0,s(7)*s(54),(true->[])),arc(s(8)*s(54),1,s(16)*s(54),(true->[])),arc(s(8)*s(54),2,s(14)*s(54),(true->[])),arc(s(11)*s(53),0,s(2)*s(54),(true->[])),arc(s(11)*s(53),1,s(11)*s(53),(true->[])),arc(s(11)*s(53),2,s(17)*s(48),(true->[])),arc(s(17)*s(48),0,s(17)*s(54),(true->[])),arc(s(17)*s(48),1,s(17)*s(33),(true->[])),arc(s(17)*s(48),2,s(17)*s(48),(true->[])),arc(s(7)*s(54),0,s(7)*s(54),(true->[])),arc(s(7)*s(54),1,s(13)*s(54),(true->[])),arc(s(7)*s(54),2,s(17)*s(54),(true->[])),arc(s(14)*s(48),0,s(7)*s(54),(true->[])),arc(s(14)*s(48),1,s(16)*s(33),(true->[])),arc(s(14)*s(48),2,s(14)*s(48),(true->[])),arc(s(16)*s(33),0,s(17)*s(33),(true->[])),arc(s(16)*s(33),1,s(16)*s(33),(true->[])),arc(s(16)*s(33),2,s(14)*s(48),(true->[])),arc(s(17)*s(32),0,s(17)*s(17),(true->[])),arc(s(17)*s(32),1,s(17)*s(32),(true->[])),arc(s(17)*s(32),2,s(17)*s(47),(true->[])),arc(s(17)*s(47),0,s(17)*s(54),(true->[])),arc(s(17)*s(47),1,s(17)*s(32),(true->[])),arc(s(17)*s(47),2,s(17)*s(47),(true->[])),arc(s(17)*s(53),0,s(17)*s(54),(true->[])),arc(s(17)*s(53),1,s(17)*s(53),(true->[])),arc(s(17)*s(53),2,s(17)*s(48),(true->[])),arc(s(13)*s(53),0,s(7)*s(54),(true->[])),arc(s(13)*s(53),1,s(13)*s(53),(true->[])),arc(s(13)*s(53),2,s(17)*s(48),(true->[])),arc(s(17)*s(17),0,s(17)*s(17),(true->[])),arc(s(17)*s(17),1,s(17)*s(17),(true->[])),arc(s(17)*s(17),2,s(17)*s(38),(true->[])),arc(s(17)*s(46),0,s(17)*s(54),(true->[])),arc(s(17)*s(46),1,s(17)*s(31),(true->[])),arc(s(17)*s(46),2,s(17)*s(46),(true->[])),arc(s(17)*s(52),0,s(17)*s(54),(true->[])),arc(s(17)*s(52),1,s(17)*s(52),(true->[])),arc(s(17)*s(52),2,s(17)*s(38),(true->[])),arc(s(17)*s(45),0,s(17)*s(54),(true->[])),arc(s(17)*s(45),1,s(17)*s(30),(true->[])),arc(s(17)*s(45),2,s(17)*s(45),(true->[])),arc(s(17)*s(51),0,s(17)*s(54),(true->[])),arc(s(17)*s(51),1,s(17)*s(51),(true->[])),arc(s(17)*s(51),2,s(17)*s(24),(true->[])),arc(s(17)*s(44),0,s(17)*s(54),(true->[])),arc(s(17)*s(44),1,s(17)*s(29),(true->[])),arc(s(17)*s(44),2,s(17)*s(44),(true->[])),arc(s(17)*s(50),0,s(17)*s(54),(true->[])),arc(s(17)*s(50),1,s(17)*s(50),(true->[])),arc(s(17)*s(50),2,s(17)*s(14),(true->[])),arc(s(17)*s(43),0,s(17)*s(54),(true->[])),arc(s(17)*s(43),1,s(17)*s(28),(true->[])),arc(s(17)*s(43),2,s(17)*s(43),(true->[])),arc(s(17)*s(49),0,s(17)*s(54),(true->[])),arc(s(17)*s(49),1,s(17)*s(49),(true->[])),arc(s(17)*s(49),2,s(17)*s(7),(true->[])),arc(s(11)*s(54),0,s(2)*s(54),(true->[])),arc(s(11)*s(54),1,s(11)*s(54),(true->[])),arc(s(11)*s(54),2,s(17)*s(54),(true->[])),arc(s(17)*s(54),0,s(17)*s(54),(true->[])),arc(s(17)*s(54),1,s(17)*s(54),(true->[])),arc(s(17)*s(54),2,s(17)*s(54),(true->[])),arc(s(14)*s(54),0,s(7)*s(54),(true->[])),arc(s(14)*s(54),1,s(16)*s(54),(true->[])),arc(s(14)*s(54),2,s(14)*s(54),(true->[])),arc(s(16)*s(54),0,s(17)*s(54),(true->[])),arc(s(16)*s(54),1,s(16)*s(54),(true->[])),arc(s(16)*s(54),2,s(14)*s(54),(true->[])),arc(s(17)*s(33),0,s(17)*s(33),(true->[])),arc(s(17)*s(33),1,s(17)*s(33),(true->[])),arc(s(17)*s(33),2,s(17)*s(48),(true->[])),arc(s(13)*s(54),0,s(7)*s(54),(true->[])),arc(s(13)*s(54),1,s(13)*s(54),(true->[])),arc(s(13)*s(54),2,s(17)*s(54),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3)),sink(s(23)*s(3)),sink(s(24)*s(3)),sink(s(25)*s(3)),sink(s(27)*s(3)),sink(s(28)*s(3)),sink(s(29)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(2)*s(3),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(2)*s(3),(true->[])),arc(s(7)*s(2),1,s(17)*s(1),(true->[])),arc(s(7)*s(2),2,s(13)*s(2),(true->[])),arc(s(9)*s(1),0,s(19)*s(1),(true->[])),arc(s(9)*s(1),1,s(17)*s(1),(true->[])),arc(s(9)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(18)*s(1),(true->[])),arc(s(8)*s(2),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(2),(true->[])),arc(s(5)*s(3),0,s(2)*s(3),(true->[])),arc(s(5)*s(3),1,s(11)*s(3),(true->[])),arc(s(5)*s(3),2,s(16)*s(3),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(18)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(2)*s(3),(true->[])),arc(s(13)*s(2),1,s(26)*s(1),(true->[])),arc(s(13)*s(2),2,s(22)*s(2),(true->[])),arc(s(17)*s(1),0,s(29)*s(1),(true->[])),arc(s(17)*s(1),1,s(26)*s(1),(true->[])),arc(s(17)*s(1),2,s(22)*s(2),(true->[])),arc(s(19)*s(1),0,s(29)*s(1),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(2),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(2),0,s(6)*s(3),(true->[])),arc(s(14)*s(2),1,s(27)*s(1),(true->[])),arc(s(14)*s(2),2,s(23)*s(2),(true->[])),arc(s(18)*s(1),0,s(29)*s(1),(true->[])),arc(s(18)*s(1),1,s(27)*s(1),(true->[])),arc(s(18)*s(1),2,s(23)*s(2),(true->[])),arc(s(16)*s(2),0,s(15)*s(3),(true->[])),arc(s(16)*s(2),1,s(28)*s(1),(true->[])),arc(s(16)*s(2),2,s(25)*s(2),(true->[])),arc(s(11)*s(3),0,s(2)*s(3),(true->[])),arc(s(11)*s(3),1,s(20)*s(3),(true->[])),arc(s(11)*s(3),2,s(29)*s(3),(true->[])),arc(s(16)*s(3),0,s(15)*s(3),(true->[])),arc(s(16)*s(3),1,s(28)*s(3),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(14)*s(3),0,s(6)*s(3),(true->[])),arc(s(14)*s(3),1,s(27)*s(3),(true->[])),arc(s(14)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(3),0,s(29)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(23)*s(3),(true->[])),arc(s(22)*s(2),0,s(2)*s(3),(true->[])),arc(s(22)*s(2),1,s(26)*s(1),(true->[])),arc(s(22)*s(2),2,s(22)*s(2),(true->[])),arc(s(26)*s(1),0,s(29)*s(1),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(22)*s(2),(true->[])),arc(s(29)*s(1),0,s(29)*s(1),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(2),(true->[])),arc(s(29)*s(2),0,s(29)*s(3),(true->[])),arc(s(29)*s(2),1,s(29)*s(1),(true->[])),arc(s(29)*s(2),2,s(29)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(3),(true->[])),arc(s(12)*s(3),1,s(21)*s(3),(true->[])),arc(s(12)*s(3),2,s(29)*s(3),(true->[])),arc(s(23)*s(2),0,s(6)*s(3),(true->[])),arc(s(23)*s(2),1,s(27)*s(1),(true->[])),arc(s(23)*s(2),2,s(23)*s(2),(true->[])),arc(s(27)*s(1),0,s(29)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(23)*s(2),(true->[])),arc(s(15)*s(3),0,s(15)*s(3),(true->[])),arc(s(15)*s(3),1,s(24)*s(3),(true->[])),arc(s(15)*s(3),2,s(29)*s(3),(true->[])),arc(s(25)*s(2),0,s(15)*s(3),(true->[])),arc(s(25)*s(2),1,s(28)*s(1),(true->[])),arc(s(25)*s(2),2,s(25)*s(2),(true->[])),arc(s(28)*s(1),0,s(29)*s(1),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(25)*s(2),(true->[])),arc(s(20)*s(3),0,s(2)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(29)*s(3),(true->[])),arc(s(29)*s(3),0,s(29)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(29)*s(3),(true->[])),arc(s(25)*s(3),0,s(15)*s(3),(true->[])),arc(s(25)*s(3),1,s(28)*s(3),(true->[])),arc(s(25)*s(3),2,s(25)*s(3),(true->[])),arc(s(28)*s(3),0,s(29)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(25)*s(3),(true->[])),arc(s(23)*s(3),0,s(6)*s(3),(true->[])),arc(s(23)*s(3),1,s(27)*s(3),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(27)*s(3),0,s(29)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(23)*s(3),(true->[])),arc(s(21)*s(3),0,s(6)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(29)*s(3),(true->[])),arc(s(24)*s(3),0,s(15)*s(3),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(29)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(20)*s(8)),sink(s(21)*s(8)),sink(s(23)*s(8)),sink(s(24)*s(8)),sink(s(25)*s(8)),sink(s(27)*s(8)),sink(s(28)*s(8)),sink(s(29)*s(8))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(4),(true->[])),arc(s(3)*s(4),0,s(2)*s(7),(true->[])),arc(s(3)*s(4),1,s(9)*s(2),(true->[])),arc(s(3)*s(4),2,s(7)*s(5),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(4),(true->[])),arc(s(2)*s(7),0,s(2)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(2)*s(8),(true->[])),arc(s(7)*s(5),1,s(17)*s(2),(true->[])),arc(s(7)*s(5),2,s(13)*s(5),(true->[])),arc(s(9)*s(2),0,s(19)*s(1),(true->[])),arc(s(9)*s(2),1,s(17)*s(2),(true->[])),arc(s(9)*s(2),2,s(13)*s(5),(true->[])),arc(s(8)*s(4),0,s(6)*s(7),(true->[])),arc(s(8)*s(4),1,s(18)*s(2),(true->[])),arc(s(8)*s(4),2,s(14)*s(5),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(4),(true->[])),arc(s(2)*s(8),0,s(2)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(8)*s(8),(true->[])),arc(s(5)*s(7),0,s(2)*s(8),(true->[])),arc(s(5)*s(7),1,s(11)*s(7),(true->[])),arc(s(5)*s(7),2,s(16)*s(6),(true->[])),arc(s(8)*s(6),0,s(6)*s(8),(true->[])),arc(s(8)*s(6),1,s(18)*s(3),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(2)*s(8),(true->[])),arc(s(13)*s(5),1,s(26)*s(2),(true->[])),arc(s(13)*s(5),2,s(22)*s(5),(true->[])),arc(s(17)*s(2),0,s(29)*s(1),(true->[])),arc(s(17)*s(2),1,s(26)*s(2),(true->[])),arc(s(17)*s(2),2,s(22)*s(5),(true->[])),arc(s(19)*s(1),0,s(29)*s(1),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(4),(true->[])),arc(s(6)*s(7),0,s(6)*s(8),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(16)*s(6),(true->[])),arc(s(14)*s(5),0,s(6)*s(8),(true->[])),arc(s(14)*s(5),1,s(27)*s(2),(true->[])),arc(s(14)*s(5),2,s(23)*s(5),(true->[])),arc(s(18)*s(2),0,s(29)*s(1),(true->[])),arc(s(18)*s(2),1,s(27)*s(2),(true->[])),arc(s(18)*s(2),2,s(23)*s(5),(true->[])),arc(s(16)*s(4),0,s(15)*s(7),(true->[])),arc(s(16)*s(4),1,s(28)*s(2),(true->[])),arc(s(16)*s(4),2,s(25)*s(5),(true->[])),arc(s(5)*s(8),0,s(2)*s(8),(true->[])),arc(s(5)*s(8),1,s(11)*s(8),(true->[])),arc(s(5)*s(8),2,s(16)*s(8),(true->[])),arc(s(8)*s(8),0,s(6)*s(8),(true->[])),arc(s(8)*s(8),1,s(18)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(8),(true->[])),arc(s(11)*s(7),0,s(2)*s(8),(true->[])),arc(s(11)*s(7),1,s(20)*s(7),(true->[])),arc(s(11)*s(7),2,s(29)*s(6),(true->[])),arc(s(16)*s(6),0,s(15)*s(8),(true->[])),arc(s(16)*s(6),1,s(28)*s(3),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(6)*s(8),0,s(6)*s(8),(true->[])),arc(s(6)*s(8),1,s(12)*s(8),(true->[])),arc(s(6)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(6),0,s(6)*s(8),(true->[])),arc(s(14)*s(6),1,s(27)*s(3),(true->[])),arc(s(14)*s(6),2,s(23)*s(6),(true->[])),arc(s(18)*s(3),0,s(29)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(23)*s(6),(true->[])),arc(s(22)*s(5),0,s(2)*s(8),(true->[])),arc(s(22)*s(5),1,s(26)*s(2),(true->[])),arc(s(22)*s(5),2,s(22)*s(5),(true->[])),arc(s(26)*s(2),0,s(29)*s(1),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(22)*s(5),(true->[])),arc(s(29)*s(1),0,s(29)*s(1),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(4),(true->[])),arc(s(29)*s(4),0,s(29)*s(7),(true->[])),arc(s(29)*s(4),1,s(29)*s(2),(true->[])),arc(s(29)*s(4),2,s(29)*s(5),(true->[])),arc(s(12)*s(7),0,s(6)*s(8),(true->[])),arc(s(12)*s(7),1,s(21)*s(7),(true->[])),arc(s(12)*s(7),2,s(29)*s(6),(true->[])),arc(s(23)*s(5),0,s(6)*s(8),(true->[])),arc(s(23)*s(5),1,s(27)*s(2),(true->[])),arc(s(23)*s(5),2,s(23)*s(5),(true->[])),arc(s(27)*s(2),0,s(29)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(23)*s(5),(true->[])),arc(s(15)*s(7),0,s(15)*s(8),(true->[])),arc(s(15)*s(7),1,s(24)*s(7),(true->[])),arc(s(15)*s(7),2,s(29)*s(6),(true->[])),arc(s(25)*s(5),0,s(15)*s(8),(true->[])),arc(s(25)*s(5),1,s(28)*s(2),(true->[])),arc(s(25)*s(5),2,s(25)*s(5),(true->[])),arc(s(28)*s(2),0,s(29)*s(1),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(25)*s(5),(true->[])),arc(s(11)*s(8),0,s(2)*s(8),(true->[])),arc(s(11)*s(8),1,s(20)*s(8),(true->[])),arc(s(11)*s(8),2,s(29)*s(8),(true->[])),arc(s(16)*s(8),0,s(15)*s(8),(true->[])),arc(s(16)*s(8),1,s(28)*s(8),(true->[])),arc(s(16)*s(8),2,s(25)*s(8),(true->[])),arc(s(14)*s(8),0,s(6)*s(8),(true->[])),arc(s(14)*s(8),1,s(27)*s(8),(true->[])),arc(s(14)*s(8),2,s(23)*s(8),(true->[])),arc(s(18)*s(8),0,s(29)*s(8),(true->[])),arc(s(18)*s(8),1,s(27)*s(8),(true->[])),arc(s(18)*s(8),2,s(23)*s(8),(true->[])),arc(s(20)*s(7),0,s(2)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(29)*s(6),(true->[])),arc(s(29)*s(6),0,s(29)*s(8),(true->[])),arc(s(29)*s(6),1,s(29)*s(3),(true->[])),arc(s(29)*s(6),2,s(29)*s(6),(true->[])),arc(s(15)*s(8),0,s(15)*s(8),(true->[])),arc(s(15)*s(8),1,s(24)*s(8),(true->[])),arc(s(15)*s(8),2,s(29)*s(8),(true->[])),arc(s(25)*s(6),0,s(15)*s(8),(true->[])),arc(s(25)*s(6),1,s(28)*s(3),(true->[])),arc(s(25)*s(6),2,s(25)*s(6),(true->[])),arc(s(28)*s(3),0,s(29)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(25)*s(6),(true->[])),arc(s(12)*s(8),0,s(6)*s(8),(true->[])),arc(s(12)*s(8),1,s(21)*s(8),(true->[])),arc(s(12)*s(8),2,s(29)*s(8),(true->[])),arc(s(23)*s(6),0,s(6)*s(8),(true->[])),arc(s(23)*s(6),1,s(27)*s(3),(true->[])),arc(s(23)*s(6),2,s(23)*s(6),(true->[])),arc(s(27)*s(3),0,s(29)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(23)*s(6),(true->[])),arc(s(29)*s(3),0,s(29)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(29)*s(6),(true->[])),arc(s(29)*s(2),0,s(29)*s(1),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(29)*s(5),(true->[])),arc(s(29)*s(5),0,s(29)*s(8),(true->[])),arc(s(29)*s(5),1,s(29)*s(2),(true->[])),arc(s(29)*s(5),2,s(29)*s(5),(true->[])),arc(s(29)*s(7),0,s(29)*s(8),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(29)*s(6),(true->[])),arc(s(21)*s(7),0,s(6)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(29)*s(6),(true->[])),arc(s(24)*s(7),0,s(15)*s(8),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(29)*s(6),(true->[])),arc(s(20)*s(8),0,s(2)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(29)*s(8),(true->[])),arc(s(29)*s(8),0,s(29)*s(8),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(29)*s(8),(true->[])),arc(s(25)*s(8),0,s(15)*s(8),(true->[])),arc(s(25)*s(8),1,s(28)*s(8),(true->[])),arc(s(25)*s(8),2,s(25)*s(8),(true->[])),arc(s(28)*s(8),0,s(29)*s(8),(true->[])),arc(s(28)*s(8),1,s(28)*s(8),(true->[])),arc(s(28)*s(8),2,s(25)*s(8),(true->[])),arc(s(23)*s(8),0,s(6)*s(8),(true->[])),arc(s(23)*s(8),1,s(27)*s(8),(true->[])),arc(s(23)*s(8),2,s(23)*s(8),(true->[])),arc(s(27)*s(8),0,s(29)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(23)*s(8),(true->[])),arc(s(24)*s(8),0,s(15)*s(8),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(29)*s(8),(true->[])),arc(s(21)*s(8),0,s(6)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(29)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(20)*s(15)),sink(s(21)*s(15)),sink(s(23)*s(15)),sink(s(24)*s(15)),sink(s(25)*s(15)),sink(s(27)*s(15)),sink(s(28)*s(15)),sink(s(29)*s(15))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(9),(true->[])),arc(s(3)*s(3),1,s(9)*s(4),(true->[])),arc(s(3)*s(3),2,s(7)*s(7),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(9),0,s(2)*s(14),(true->[])),arc(s(2)*s(9),1,s(5)*s(13),(true->[])),arc(s(2)*s(9),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(2)*s(14),(true->[])),arc(s(7)*s(7),1,s(17)*s(4),(true->[])),arc(s(7)*s(7),2,s(13)*s(10),(true->[])),arc(s(9)*s(4),0,s(19)*s(1),(true->[])),arc(s(9)*s(4),1,s(17)*s(4),(true->[])),arc(s(9)*s(4),2,s(13)*s(10),(true->[])),arc(s(8)*s(3),0,s(6)*s(9),(true->[])),arc(s(8)*s(3),1,s(18)*s(4),(true->[])),arc(s(8)*s(3),2,s(14)*s(7),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(3),(true->[])),arc(s(2)*s(14),0,s(2)*s(15),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(8)*s(12),(true->[])),arc(s(5)*s(13),0,s(2)*s(15),(true->[])),arc(s(5)*s(13),1,s(11)*s(13),(true->[])),arc(s(5)*s(13),2,s(16)*s(8),(true->[])),arc(s(8)*s(8),0,s(6)*s(14),(true->[])),arc(s(8)*s(8),1,s(18)*s(5),(true->[])),arc(s(8)*s(8),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(2)*s(15),(true->[])),arc(s(13)*s(10),1,s(26)*s(4),(true->[])),arc(s(13)*s(10),2,s(22)*s(10),(true->[])),arc(s(17)*s(4),0,s(29)*s(1),(true->[])),arc(s(17)*s(4),1,s(26)*s(4),(true->[])),arc(s(17)*s(4),2,s(22)*s(10),(true->[])),arc(s(19)*s(1),0,s(29)*s(1),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(3),(true->[])),arc(s(6)*s(9),0,s(6)*s(14),(true->[])),arc(s(6)*s(9),1,s(12)*s(13),(true->[])),arc(s(6)*s(9),2,s(16)*s(8),(true->[])),arc(s(14)*s(7),0,s(6)*s(14),(true->[])),arc(s(14)*s(7),1,s(27)*s(4),(true->[])),arc(s(14)*s(7),2,s(23)*s(10),(true->[])),arc(s(18)*s(4),0,s(29)*s(1),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(23)*s(10),(true->[])),arc(s(16)*s(3),0,s(15)*s(9),(true->[])),arc(s(16)*s(3),1,s(28)*s(4),(true->[])),arc(s(16)*s(3),2,s(25)*s(7),(true->[])),arc(s(2)*s(15),0,s(2)*s(15),(true->[])),arc(s(2)*s(15),1,s(5)*s(15),(true->[])),arc(s(2)*s(15),2,s(8)*s(15),(true->[])),arc(s(5)*s(14),0,s(2)*s(15),(true->[])),arc(s(5)*s(14),1,s(11)*s(14),(true->[])),arc(s(5)*s(14),2,s(16)*s(12),(true->[])),arc(s(8)*s(12),0,s(6)*s(15),(true->[])),arc(s(8)*s(12),1,s(18)*s(6),(true->[])),arc(s(8)*s(12),2,s(14)*s(12),(true->[])),arc(s(11)*s(13),0,s(2)*s(15),(true->[])),arc(s(11)*s(13),1,s(20)*s(13),(true->[])),arc(s(11)*s(13),2,s(29)*s(8),(true->[])),arc(s(16)*s(8),0,s(15)*s(14),(true->[])),arc(s(16)*s(8),1,s(28)*s(5),(true->[])),arc(s(16)*s(8),2,s(25)*s(11),(true->[])),arc(s(6)*s(14),0,s(6)*s(15),(true->[])),arc(s(6)*s(14),1,s(12)*s(14),(true->[])),arc(s(6)*s(14),2,s(16)*s(12),(true->[])),arc(s(14)*s(11),0,s(6)*s(15),(true->[])),arc(s(14)*s(11),1,s(27)*s(5),(true->[])),arc(s(14)*s(11),2,s(23)*s(11),(true->[])),arc(s(18)*s(5),0,s(29)*s(2),(true->[])),arc(s(18)*s(5),1,s(27)*s(5),(true->[])),arc(s(18)*s(5),2,s(23)*s(11),(true->[])),arc(s(22)*s(10),0,s(2)*s(15),(true->[])),arc(s(22)*s(10),1,s(26)*s(4),(true->[])),arc(s(22)*s(10),2,s(22)*s(10),(true->[])),arc(s(26)*s(4),0,s(29)*s(1),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(22)*s(10),(true->[])),arc(s(29)*s(1),0,s(29)*s(1),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(3),(true->[])),arc(s(29)*s(3),0,s(29)*s(9),(true->[])),arc(s(29)*s(3),1,s(29)*s(4),(true->[])),arc(s(29)*s(3),2,s(29)*s(7),(true->[])),arc(s(12)*s(13),0,s(6)*s(15),(true->[])),arc(s(12)*s(13),1,s(21)*s(13),(true->[])),arc(s(12)*s(13),2,s(29)*s(8),(true->[])),arc(s(23)*s(10),0,s(6)*s(15),(true->[])),arc(s(23)*s(10),1,s(27)*s(4),(true->[])),arc(s(23)*s(10),2,s(23)*s(10),(true->[])),arc(s(27)*s(4),0,s(29)*s(1),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(23)*s(10),(true->[])),arc(s(15)*s(9),0,s(15)*s(14),(true->[])),arc(s(15)*s(9),1,s(24)*s(13),(true->[])),arc(s(15)*s(9),2,s(29)*s(8),(true->[])),arc(s(25)*s(7),0,s(15)*s(14),(true->[])),arc(s(25)*s(7),1,s(28)*s(4),(true->[])),arc(s(25)*s(7),2,s(25)*s(10),(true->[])),arc(s(28)*s(4),0,s(29)*s(1),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(25)*s(10),(true->[])),arc(s(5)*s(15),0,s(2)*s(15),(true->[])),arc(s(5)*s(15),1,s(11)*s(15),(true->[])),arc(s(5)*s(15),2,s(16)*s(15),(true->[])),arc(s(8)*s(15),0,s(6)*s(15),(true->[])),arc(s(8)*s(15),1,s(18)*s(15),(true->[])),arc(s(8)*s(15),2,s(14)*s(15),(true->[])),arc(s(11)*s(14),0,s(2)*s(15),(true->[])),arc(s(11)*s(14),1,s(20)*s(14),(true->[])),arc(s(11)*s(14),2,s(29)*s(12),(true->[])),arc(s(16)*s(12),0,s(15)*s(15),(true->[])),arc(s(16)*s(12),1,s(28)*s(6),(true->[])),arc(s(16)*s(12),2,s(25)*s(12),(true->[])),arc(s(6)*s(15),0,s(6)*s(15),(true->[])),arc(s(6)*s(15),1,s(12)*s(15),(true->[])),arc(s(6)*s(15),2,s(16)*s(15),(true->[])),arc(s(14)*s(12),0,s(6)*s(15),(true->[])),arc(s(14)*s(12),1,s(27)*s(6),(true->[])),arc(s(14)*s(12),2,s(23)*s(12),(true->[])),arc(s(18)*s(6),0,s(29)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(23)*s(12),(true->[])),arc(s(20)*s(13),0,s(2)*s(15),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(29)*s(8),(true->[])),arc(s(29)*s(8),0,s(29)*s(14),(true->[])),arc(s(29)*s(8),1,s(29)*s(5),(true->[])),arc(s(29)*s(8),2,s(29)*s(11),(true->[])),arc(s(15)*s(14),0,s(15)*s(15),(true->[])),arc(s(15)*s(14),1,s(24)*s(14),(true->[])),arc(s(15)*s(14),2,s(29)*s(12),(true->[])),arc(s(25)*s(11),0,s(15)*s(15),(true->[])),arc(s(25)*s(11),1,s(28)*s(5),(true->[])),arc(s(25)*s(11),2,s(25)*s(11),(true->[])),arc(s(28)*s(5),0,s(29)*s(2),(true->[])),arc(s(28)*s(5),1,s(28)*s(5),(true->[])),arc(s(28)*s(5),2,s(25)*s(11),(true->[])),arc(s(12)*s(14),0,s(6)*s(15),(true->[])),arc(s(12)*s(14),1,s(21)*s(14),(true->[])),arc(s(12)*s(14),2,s(29)*s(12),(true->[])),arc(s(23)*s(11),0,s(6)*s(15),(true->[])),arc(s(23)*s(11),1,s(27)*s(5),(true->[])),arc(s(23)*s(11),2,s(23)*s(11),(true->[])),arc(s(27)*s(5),0,s(29)*s(2),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(23)*s(11),(true->[])),arc(s(29)*s(2),0,s(29)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(29)*s(8),(true->[])),arc(s(29)*s(4),0,s(29)*s(1),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(29)*s(10),(true->[])),arc(s(29)*s(7),0,s(29)*s(14),(true->[])),arc(s(29)*s(7),1,s(29)*s(4),(true->[])),arc(s(29)*s(7),2,s(29)*s(10),(true->[])),arc(s(29)*s(9),0,s(29)*s(14),(true->[])),arc(s(29)*s(9),1,s(29)*s(13),(true->[])),arc(s(29)*s(9),2,s(29)*s(8),(true->[])),arc(s(21)*s(13),0,s(6)*s(15),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(29)*s(8),(true->[])),arc(s(24)*s(13),0,s(15)*s(15),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(29)*s(8),(true->[])),arc(s(25)*s(10),0,s(15)*s(15),(true->[])),arc(s(25)*s(10),1,s(28)*s(4),(true->[])),arc(s(25)*s(10),2,s(25)*s(10),(true->[])),arc(s(11)*s(15),0,s(2)*s(15),(true->[])),arc(s(11)*s(15),1,s(20)*s(15),(true->[])),arc(s(11)*s(15),2,s(29)*s(15),(true->[])),arc(s(16)*s(15),0,s(15)*s(15),(true->[])),arc(s(16)*s(15),1,s(28)*s(15),(true->[])),arc(s(16)*s(15),2,s(25)*s(15),(true->[])),arc(s(14)*s(15),0,s(6)*s(15),(true->[])),arc(s(14)*s(15),1,s(27)*s(15),(true->[])),arc(s(14)*s(15),2,s(23)*s(15),(true->[])),arc(s(18)*s(15),0,s(29)*s(15),(true->[])),arc(s(18)*s(15),1,s(27)*s(15),(true->[])),arc(s(18)*s(15),2,s(23)*s(15),(true->[])),arc(s(20)*s(14),0,s(2)*s(15),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(29)*s(12),(true->[])),arc(s(29)*s(12),0,s(29)*s(15),(true->[])),arc(s(29)*s(12),1,s(29)*s(6),(true->[])),arc(s(29)*s(12),2,s(29)*s(12),(true->[])),arc(s(15)*s(15),0,s(15)*s(15),(true->[])),arc(s(15)*s(15),1,s(24)*s(15),(true->[])),arc(s(15)*s(15),2,s(29)*s(15),(true->[])),arc(s(25)*s(12),0,s(15)*s(15),(true->[])),arc(s(25)*s(12),1,s(28)*s(6),(true->[])),arc(s(25)*s(12),2,s(25)*s(12),(true->[])),arc(s(28)*s(6),0,s(29)*s(6),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(25)*s(12),(true->[])),arc(s(12)*s(15),0,s(6)*s(15),(true->[])),arc(s(12)*s(15),1,s(21)*s(15),(true->[])),arc(s(12)*s(15),2,s(29)*s(15),(true->[])),arc(s(23)*s(12),0,s(6)*s(15),(true->[])),arc(s(23)*s(12),1,s(27)*s(6),(true->[])),arc(s(23)*s(12),2,s(23)*s(12),(true->[])),arc(s(27)*s(6),0,s(29)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(23)*s(12),(true->[])),arc(s(29)*s(6),0,s(29)*s(6),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(29)*s(12),(true->[])),arc(s(29)*s(5),0,s(29)*s(2),(true->[])),arc(s(29)*s(5),1,s(29)*s(5),(true->[])),arc(s(29)*s(5),2,s(29)*s(11),(true->[])),arc(s(29)*s(11),0,s(29)*s(15),(true->[])),arc(s(29)*s(11),1,s(29)*s(5),(true->[])),arc(s(29)*s(11),2,s(29)*s(11),(true->[])),arc(s(29)*s(14),0,s(29)*s(15),(true->[])),arc(s(29)*s(14),1,s(29)*s(14),(true->[])),arc(s(29)*s(14),2,s(29)*s(12),(true->[])),arc(s(24)*s(14),0,s(15)*s(15),(true->[])),arc(s(24)*s(14),1,s(24)*s(14),(true->[])),arc(s(24)*s(14),2,s(29)*s(12),(true->[])),arc(s(21)*s(14),0,s(6)*s(15),(true->[])),arc(s(21)*s(14),1,s(21)*s(14),(true->[])),arc(s(21)*s(14),2,s(29)*s(12),(true->[])),arc(s(29)*s(10),0,s(29)*s(15),(true->[])),arc(s(29)*s(10),1,s(29)*s(4),(true->[])),arc(s(29)*s(10),2,s(29)*s(10),(true->[])),arc(s(29)*s(13),0,s(29)*s(15),(true->[])),arc(s(29)*s(13),1,s(29)*s(13),(true->[])),arc(s(29)*s(13),2,s(29)*s(8),(true->[])),arc(s(20)*s(15),0,s(2)*s(15),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(29)*s(15),(true->[])),arc(s(29)*s(15),0,s(29)*s(15),(true->[])),arc(s(29)*s(15),1,s(29)*s(15),(true->[])),arc(s(29)*s(15),2,s(29)*s(15),(true->[])),arc(s(25)*s(15),0,s(15)*s(15),(true->[])),arc(s(25)*s(15),1,s(28)*s(15),(true->[])),arc(s(25)*s(15),2,s(25)*s(15),(true->[])),arc(s(28)*s(15),0,s(29)*s(15),(true->[])),arc(s(28)*s(15),1,s(28)*s(15),(true->[])),arc(s(28)*s(15),2,s(25)*s(15),(true->[])),arc(s(23)*s(15),0,s(6)*s(15),(true->[])),arc(s(23)*s(15),1,s(27)*s(15),(true->[])),arc(s(23)*s(15),2,s(23)*s(15),(true->[])),arc(s(27)*s(15),0,s(29)*s(15),(true->[])),arc(s(27)*s(15),1,s(27)*s(15),(true->[])),arc(s(27)*s(15),2,s(23)*s(15),(true->[])),arc(s(24)*s(15),0,s(15)*s(15),(true->[])),arc(s(24)*s(15),1,s(24)*s(15),(true->[])),arc(s(24)*s(15),2,s(29)*s(15),(true->[])),arc(s(21)*s(15),0,s(6)*s(15),(true->[])),arc(s(21)*s(15),1,s(21)*s(15),(true->[])),arc(s(21)*s(15),2,s(29)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(20)*s(25)),sink(s(21)*s(25)),sink(s(23)*s(25)),sink(s(24)*s(25)),sink(s(25)*s(25)),sink(s(27)*s(25)),sink(s(28)*s(25)),sink(s(29)*s(25))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(6),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(17),(true->[])),arc(s(2)*s(8),1,s(5)*s(16),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(2)*s(17),(true->[])),arc(s(7)*s(6),1,s(17)*s(9),(true->[])),arc(s(7)*s(6),2,s(13)*s(13),(true->[])),arc(s(9)*s(5),0,s(19)*s(1),(true->[])),arc(s(9)*s(5),1,s(17)*s(9),(true->[])),arc(s(9)*s(5),2,s(13)*s(13),(true->[])),arc(s(8)*s(3),0,s(6)*s(8),(true->[])),arc(s(8)*s(3),1,s(18)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(6),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(3),(true->[])),arc(s(2)*s(17),0,s(2)*s(24),(true->[])),arc(s(2)*s(17),1,s(5)*s(23),(true->[])),arc(s(2)*s(17),2,s(8)*s(15),(true->[])),arc(s(5)*s(16),0,s(2)*s(24),(true->[])),arc(s(5)*s(16),1,s(11)*s(22),(true->[])),arc(s(5)*s(16),2,s(16)*s(7),(true->[])),arc(s(8)*s(7),0,s(6)*s(17),(true->[])),arc(s(8)*s(7),1,s(18)*s(10),(true->[])),arc(s(8)*s(7),2,s(14)*s(14),(true->[])),arc(s(13)*s(13),0,s(2)*s(24),(true->[])),arc(s(13)*s(13),1,s(26)*s(9),(true->[])),arc(s(13)*s(13),2,s(22)*s(18),(true->[])),arc(s(17)*s(9),0,s(29)*s(1),(true->[])),arc(s(17)*s(9),1,s(26)*s(9),(true->[])),arc(s(17)*s(9),2,s(22)*s(18),(true->[])),arc(s(19)*s(1),0,s(29)*s(1),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(3),(true->[])),arc(s(6)*s(8),0,s(6)*s(17),(true->[])),arc(s(6)*s(8),1,s(12)*s(16),(true->[])),arc(s(6)*s(8),2,s(16)*s(7),(true->[])),arc(s(14)*s(6),0,s(6)*s(17),(true->[])),arc(s(14)*s(6),1,s(27)*s(9),(true->[])),arc(s(14)*s(6),2,s(23)*s(13),(true->[])),arc(s(18)*s(5),0,s(29)*s(1),(true->[])),arc(s(18)*s(5),1,s(27)*s(9),(true->[])),arc(s(18)*s(5),2,s(23)*s(13),(true->[])),arc(s(16)*s(3),0,s(15)*s(8),(true->[])),arc(s(16)*s(3),1,s(28)*s(5),(true->[])),arc(s(16)*s(3),2,s(25)*s(6),(true->[])),arc(s(2)*s(24),0,s(2)*s(25),(true->[])),arc(s(2)*s(24),1,s(5)*s(24),(true->[])),arc(s(2)*s(24),2,s(8)*s(21),(true->[])),arc(s(5)*s(23),0,s(2)*s(25),(true->[])),arc(s(5)*s(23),1,s(11)*s(23),(true->[])),arc(s(5)*s(23),2,s(16)*s(15),(true->[])),arc(s(8)*s(15),0,s(6)*s(24),(true->[])),arc(s(8)*s(15),1,s(18)*s(11),(true->[])),arc(s(8)*s(15),2,s(14)*s(20),(true->[])),arc(s(11)*s(22),0,s(2)*s(25),(true->[])),arc(s(11)*s(22),1,s(20)*s(22),(true->[])),arc(s(11)*s(22),2,s(29)*s(7),(true->[])),arc(s(16)*s(7),0,s(15)*s(17),(true->[])),arc(s(16)*s(7),1,s(28)*s(10),(true->[])),arc(s(16)*s(7),2,s(25)*s(14),(true->[])),arc(s(6)*s(17),0,s(6)*s(24),(true->[])),arc(s(6)*s(17),1,s(12)*s(23),(true->[])),arc(s(6)*s(17),2,s(16)*s(15),(true->[])),arc(s(14)*s(14),0,s(6)*s(24),(true->[])),arc(s(14)*s(14),1,s(27)*s(10),(true->[])),arc(s(14)*s(14),2,s(23)*s(19),(true->[])),arc(s(18)*s(10),0,s(29)*s(2),(true->[])),arc(s(18)*s(10),1,s(27)*s(10),(true->[])),arc(s(18)*s(10),2,s(23)*s(19),(true->[])),arc(s(22)*s(18),0,s(2)*s(25),(true->[])),arc(s(22)*s(18),1,s(26)*s(9),(true->[])),arc(s(22)*s(18),2,s(22)*s(18),(true->[])),arc(s(26)*s(9),0,s(29)*s(1),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(22)*s(18),(true->[])),arc(s(29)*s(1),0,s(29)*s(1),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(3),(true->[])),arc(s(29)*s(3),0,s(29)*s(8),(true->[])),arc(s(29)*s(3),1,s(29)*s(5),(true->[])),arc(s(29)*s(3),2,s(29)*s(6),(true->[])),arc(s(12)*s(16),0,s(6)*s(24),(true->[])),arc(s(12)*s(16),1,s(21)*s(22),(true->[])),arc(s(12)*s(16),2,s(29)*s(7),(true->[])),arc(s(23)*s(13),0,s(6)*s(24),(true->[])),arc(s(23)*s(13),1,s(27)*s(9),(true->[])),arc(s(23)*s(13),2,s(23)*s(18),(true->[])),arc(s(27)*s(9),0,s(29)*s(1),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(23)*s(18),(true->[])),arc(s(15)*s(8),0,s(15)*s(17),(true->[])),arc(s(15)*s(8),1,s(24)*s(16),(true->[])),arc(s(15)*s(8),2,s(29)*s(7),(true->[])),arc(s(25)*s(6),0,s(15)*s(17),(true->[])),arc(s(25)*s(6),1,s(28)*s(9),(true->[])),arc(s(25)*s(6),2,s(25)*s(13),(true->[])),arc(s(28)*s(5),0,s(29)*s(1),(true->[])),arc(s(28)*s(5),1,s(28)*s(9),(true->[])),arc(s(28)*s(5),2,s(25)*s(13),(true->[])),arc(s(2)*s(25),0,s(2)*s(25),(true->[])),arc(s(2)*s(25),1,s(5)*s(25),(true->[])),arc(s(2)*s(25),2,s(8)*s(25),(true->[])),arc(s(5)*s(24),0,s(2)*s(25),(true->[])),arc(s(5)*s(24),1,s(11)*s(24),(true->[])),arc(s(5)*s(24),2,s(16)*s(21),(true->[])),arc(s(8)*s(21),0,s(6)*s(25),(true->[])),arc(s(8)*s(21),1,s(18)*s(12),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(11)*s(23),0,s(2)*s(25),(true->[])),arc(s(11)*s(23),1,s(20)*s(23),(true->[])),arc(s(11)*s(23),2,s(29)*s(15),(true->[])),arc(s(16)*s(15),0,s(15)*s(24),(true->[])),arc(s(16)*s(15),1,s(28)*s(11),(true->[])),arc(s(16)*s(15),2,s(25)*s(20),(true->[])),arc(s(6)*s(24),0,s(6)*s(25),(true->[])),arc(s(6)*s(24),1,s(12)*s(24),(true->[])),arc(s(6)*s(24),2,s(16)*s(21),(true->[])),arc(s(14)*s(20),0,s(6)*s(25),(true->[])),arc(s(14)*s(20),1,s(27)*s(11),(true->[])),arc(s(14)*s(20),2,s(23)*s(20),(true->[])),arc(s(18)*s(11),0,s(29)*s(4),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(23)*s(20),(true->[])),arc(s(20)*s(22),0,s(2)*s(25),(true->[])),arc(s(20)*s(22),1,s(20)*s(22),(true->[])),arc(s(20)*s(22),2,s(29)*s(7),(true->[])),arc(s(29)*s(7),0,s(29)*s(17),(true->[])),arc(s(29)*s(7),1,s(29)*s(10),(true->[])),arc(s(29)*s(7),2,s(29)*s(14),(true->[])),arc(s(15)*s(17),0,s(15)*s(24),(true->[])),arc(s(15)*s(17),1,s(24)*s(23),(true->[])),arc(s(15)*s(17),2,s(29)*s(15),(true->[])),arc(s(25)*s(14),0,s(15)*s(24),(true->[])),arc(s(25)*s(14),1,s(28)*s(10),(true->[])),arc(s(25)*s(14),2,s(25)*s(19),(true->[])),arc(s(28)*s(10),0,s(29)*s(2),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(25)*s(19),(true->[])),arc(s(12)*s(23),0,s(6)*s(25),(true->[])),arc(s(12)*s(23),1,s(21)*s(23),(true->[])),arc(s(12)*s(23),2,s(29)*s(15),(true->[])),arc(s(23)*s(19),0,s(6)*s(25),(true->[])),arc(s(23)*s(19),1,s(27)*s(10),(true->[])),arc(s(23)*s(19),2,s(23)*s(19),(true->[])),arc(s(27)*s(10),0,s(29)*s(2),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(23)*s(19),(true->[])),arc(s(29)*s(2),0,s(29)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(29)*s(7),(true->[])),arc(s(29)*s(5),0,s(29)*s(1),(true->[])),arc(s(29)*s(5),1,s(29)*s(9),(true->[])),arc(s(29)*s(5),2,s(29)*s(13),(true->[])),arc(s(29)*s(6),0,s(29)*s(17),(true->[])),arc(s(29)*s(6),1,s(29)*s(9),(true->[])),arc(s(29)*s(6),2,s(29)*s(13),(true->[])),arc(s(29)*s(8),0,s(29)*s(17),(true->[])),arc(s(29)*s(8),1,s(29)*s(16),(true->[])),arc(s(29)*s(8),2,s(29)*s(7),(true->[])),arc(s(21)*s(22),0,s(6)*s(25),(true->[])),arc(s(21)*s(22),1,s(21)*s(22),(true->[])),arc(s(21)*s(22),2,s(29)*s(7),(true->[])),arc(s(23)*s(18),0,s(6)*s(25),(true->[])),arc(s(23)*s(18),1,s(27)*s(9),(true->[])),arc(s(23)*s(18),2,s(23)*s(18),(true->[])),arc(s(24)*s(16),0,s(15)*s(24),(true->[])),arc(s(24)*s(16),1,s(24)*s(22),(true->[])),arc(s(24)*s(16),2,s(29)*s(7),(true->[])),arc(s(25)*s(13),0,s(15)*s(24),(true->[])),arc(s(25)*s(13),1,s(28)*s(9),(true->[])),arc(s(25)*s(13),2,s(25)*s(18),(true->[])),arc(s(28)*s(9),0,s(29)*s(1),(true->[])),arc(s(28)*s(9),1,s(28)*s(9),(true->[])),arc(s(28)*s(9),2,s(25)*s(18),(true->[])),arc(s(5)*s(25),0,s(2)*s(25),(true->[])),arc(s(5)*s(25),1,s(11)*s(25),(true->[])),arc(s(5)*s(25),2,s(16)*s(25),(true->[])),arc(s(8)*s(25),0,s(6)*s(25),(true->[])),arc(s(8)*s(25),1,s(18)*s(25),(true->[])),arc(s(8)*s(25),2,s(14)*s(25),(true->[])),arc(s(11)*s(24),0,s(2)*s(25),(true->[])),arc(s(11)*s(24),1,s(20)*s(24),(true->[])),arc(s(11)*s(24),2,s(29)*s(21),(true->[])),arc(s(16)*s(21),0,s(15)*s(25),(true->[])),arc(s(16)*s(21),1,s(28)*s(12),(true->[])),arc(s(16)*s(21),2,s(25)*s(21),(true->[])),arc(s(6)*s(25),0,s(6)*s(25),(true->[])),arc(s(6)*s(25),1,s(12)*s(25),(true->[])),arc(s(6)*s(25),2,s(16)*s(25),(true->[])),arc(s(14)*s(21),0,s(6)*s(25),(true->[])),arc(s(14)*s(21),1,s(27)*s(12),(true->[])),arc(s(14)*s(21),2,s(23)*s(21),(true->[])),arc(s(18)*s(12),0,s(29)*s(12),(true->[])),arc(s(18)*s(12),1,s(27)*s(12),(true->[])),arc(s(18)*s(12),2,s(23)*s(21),(true->[])),arc(s(20)*s(23),0,s(2)*s(25),(true->[])),arc(s(20)*s(23),1,s(20)*s(23),(true->[])),arc(s(20)*s(23),2,s(29)*s(15),(true->[])),arc(s(29)*s(15),0,s(29)*s(24),(true->[])),arc(s(29)*s(15),1,s(29)*s(11),(true->[])),arc(s(29)*s(15),2,s(29)*s(20),(true->[])),arc(s(15)*s(24),0,s(15)*s(25),(true->[])),arc(s(15)*s(24),1,s(24)*s(24),(true->[])),arc(s(15)*s(24),2,s(29)*s(21),(true->[])),arc(s(25)*s(20),0,s(15)*s(25),(true->[])),arc(s(25)*s(20),1,s(28)*s(11),(true->[])),arc(s(25)*s(20),2,s(25)*s(20),(true->[])),arc(s(28)*s(11),0,s(29)*s(4),(true->[])),arc(s(28)*s(11),1,s(28)*s(11),(true->[])),arc(s(28)*s(11),2,s(25)*s(20),(true->[])),arc(s(12)*s(24),0,s(6)*s(25),(true->[])),arc(s(12)*s(24),1,s(21)*s(24),(true->[])),arc(s(12)*s(24),2,s(29)*s(21),(true->[])),arc(s(23)*s(20),0,s(6)*s(25),(true->[])),arc(s(23)*s(20),1,s(27)*s(11),(true->[])),arc(s(23)*s(20),2,s(23)*s(20),(true->[])),arc(s(27)*s(11),0,s(29)*s(4),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(23)*s(20),(true->[])),arc(s(29)*s(4),0,s(29)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(29)*s(15),(true->[])),arc(s(29)*s(10),0,s(29)*s(2),(true->[])),arc(s(29)*s(10),1,s(29)*s(10),(true->[])),arc(s(29)*s(10),2,s(29)*s(19),(true->[])),arc(s(29)*s(14),0,s(29)*s(24),(true->[])),arc(s(29)*s(14),1,s(29)*s(10),(true->[])),arc(s(29)*s(14),2,s(29)*s(19),(true->[])),arc(s(29)*s(17),0,s(29)*s(24),(true->[])),arc(s(29)*s(17),1,s(29)*s(23),(true->[])),arc(s(29)*s(17),2,s(29)*s(15),(true->[])),arc(s(24)*s(23),0,s(15)*s(25),(true->[])),arc(s(24)*s(23),1,s(24)*s(23),(true->[])),arc(s(24)*s(23),2,s(29)*s(15),(true->[])),arc(s(25)*s(19),0,s(15)*s(25),(true->[])),arc(s(25)*s(19),1,s(28)*s(10),(true->[])),arc(s(25)*s(19),2,s(25)*s(19),(true->[])),arc(s(21)*s(23),0,s(6)*s(25),(true->[])),arc(s(21)*s(23),1,s(21)*s(23),(true->[])),arc(s(21)*s(23),2,s(29)*s(15),(true->[])),arc(s(29)*s(9),0,s(29)*s(1),(true->[])),arc(s(29)*s(9),1,s(29)*s(9),(true->[])),arc(s(29)*s(9),2,s(29)*s(18),(true->[])),arc(s(29)*s(13),0,s(29)*s(24),(true->[])),arc(s(29)*s(13),1,s(29)*s(9),(true->[])),arc(s(29)*s(13),2,s(29)*s(18),(true->[])),arc(s(29)*s(16),0,s(29)*s(24),(true->[])),arc(s(29)*s(16),1,s(29)*s(22),(true->[])),arc(s(29)*s(16),2,s(29)*s(7),(true->[])),arc(s(24)*s(22),0,s(15)*s(25),(true->[])),arc(s(24)*s(22),1,s(24)*s(22),(true->[])),arc(s(24)*s(22),2,s(29)*s(7),(true->[])),arc(s(25)*s(18),0,s(15)*s(25),(true->[])),arc(s(25)*s(18),1,s(28)*s(9),(true->[])),arc(s(25)*s(18),2,s(25)*s(18),(true->[])),arc(s(11)*s(25),0,s(2)*s(25),(true->[])),arc(s(11)*s(25),1,s(20)*s(25),(true->[])),arc(s(11)*s(25),2,s(29)*s(25),(true->[])),arc(s(16)*s(25),0,s(15)*s(25),(true->[])),arc(s(16)*s(25),1,s(28)*s(25),(true->[])),arc(s(16)*s(25),2,s(25)*s(25),(true->[])),arc(s(14)*s(25),0,s(6)*s(25),(true->[])),arc(s(14)*s(25),1,s(27)*s(25),(true->[])),arc(s(14)*s(25),2,s(23)*s(25),(true->[])),arc(s(18)*s(25),0,s(29)*s(25),(true->[])),arc(s(18)*s(25),1,s(27)*s(25),(true->[])),arc(s(18)*s(25),2,s(23)*s(25),(true->[])),arc(s(20)*s(24),0,s(2)*s(25),(true->[])),arc(s(20)*s(24),1,s(20)*s(24),(true->[])),arc(s(20)*s(24),2,s(29)*s(21),(true->[])),arc(s(29)*s(21),0,s(29)*s(25),(true->[])),arc(s(29)*s(21),1,s(29)*s(12),(true->[])),arc(s(29)*s(21),2,s(29)*s(21),(true->[])),arc(s(15)*s(25),0,s(15)*s(25),(true->[])),arc(s(15)*s(25),1,s(24)*s(25),(true->[])),arc(s(15)*s(25),2,s(29)*s(25),(true->[])),arc(s(25)*s(21),0,s(15)*s(25),(true->[])),arc(s(25)*s(21),1,s(28)*s(12),(true->[])),arc(s(25)*s(21),2,s(25)*s(21),(true->[])),arc(s(28)*s(12),0,s(29)*s(12),(true->[])),arc(s(28)*s(12),1,s(28)*s(12),(true->[])),arc(s(28)*s(12),2,s(25)*s(21),(true->[])),arc(s(12)*s(25),0,s(6)*s(25),(true->[])),arc(s(12)*s(25),1,s(21)*s(25),(true->[])),arc(s(12)*s(25),2,s(29)*s(25),(true->[])),arc(s(23)*s(21),0,s(6)*s(25),(true->[])),arc(s(23)*s(21),1,s(27)*s(12),(true->[])),arc(s(23)*s(21),2,s(23)*s(21),(true->[])),arc(s(27)*s(12),0,s(29)*s(12),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(23)*s(21),(true->[])),arc(s(29)*s(12),0,s(29)*s(12),(true->[])),arc(s(29)*s(12),1,s(29)*s(12),(true->[])),arc(s(29)*s(12),2,s(29)*s(21),(true->[])),arc(s(29)*s(11),0,s(29)*s(4),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(29)*s(20),(true->[])),arc(s(29)*s(20),0,s(29)*s(25),(true->[])),arc(s(29)*s(20),1,s(29)*s(11),(true->[])),arc(s(29)*s(20),2,s(29)*s(20),(true->[])),arc(s(29)*s(24),0,s(29)*s(25),(true->[])),arc(s(29)*s(24),1,s(29)*s(24),(true->[])),arc(s(29)*s(24),2,s(29)*s(21),(true->[])),arc(s(24)*s(24),0,s(15)*s(25),(true->[])),arc(s(24)*s(24),1,s(24)*s(24),(true->[])),arc(s(24)*s(24),2,s(29)*s(21),(true->[])),arc(s(21)*s(24),0,s(6)*s(25),(true->[])),arc(s(21)*s(24),1,s(21)*s(24),(true->[])),arc(s(21)*s(24),2,s(29)*s(21),(true->[])),arc(s(29)*s(19),0,s(29)*s(25),(true->[])),arc(s(29)*s(19),1,s(29)*s(10),(true->[])),arc(s(29)*s(19),2,s(29)*s(19),(true->[])),arc(s(29)*s(23),0,s(29)*s(25),(true->[])),arc(s(29)*s(23),1,s(29)*s(23),(true->[])),arc(s(29)*s(23),2,s(29)*s(15),(true->[])),arc(s(29)*s(18),0,s(29)*s(25),(true->[])),arc(s(29)*s(18),1,s(29)*s(9),(true->[])),arc(s(29)*s(18),2,s(29)*s(18),(true->[])),arc(s(29)*s(22),0,s(29)*s(25),(true->[])),arc(s(29)*s(22),1,s(29)*s(22),(true->[])),arc(s(29)*s(22),2,s(29)*s(7),(true->[])),arc(s(20)*s(25),0,s(2)*s(25),(true->[])),arc(s(20)*s(25),1,s(20)*s(25),(true->[])),arc(s(20)*s(25),2,s(29)*s(25),(true->[])),arc(s(29)*s(25),0,s(29)*s(25),(true->[])),arc(s(29)*s(25),1,s(29)*s(25),(true->[])),arc(s(29)*s(25),2,s(29)*s(25),(true->[])),arc(s(25)*s(25),0,s(15)*s(25),(true->[])),arc(s(25)*s(25),1,s(28)*s(25),(true->[])),arc(s(25)*s(25),2,s(25)*s(25),(true->[])),arc(s(28)*s(25),0,s(29)*s(25),(true->[])),arc(s(28)*s(25),1,s(28)*s(25),(true->[])),arc(s(28)*s(25),2,s(25)*s(25),(true->[])),arc(s(23)*s(25),0,s(6)*s(25),(true->[])),arc(s(23)*s(25),1,s(27)*s(25),(true->[])),arc(s(23)*s(25),2,s(23)*s(25),(true->[])),arc(s(27)*s(25),0,s(29)*s(25),(true->[])),arc(s(27)*s(25),1,s(27)*s(25),(true->[])),arc(s(27)*s(25),2,s(23)*s(25),(true->[])),arc(s(24)*s(25),0,s(15)*s(25),(true->[])),arc(s(24)*s(25),1,s(24)*s(25),(true->[])),arc(s(24)*s(25),2,s(29)*s(25),(true->[])),arc(s(21)*s(25),0,s(6)*s(25),(true->[])),arc(s(21)*s(25),1,s(21)*s(25),(true->[])),arc(s(21)*s(25),2,s(29)*s(25),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_gorge, sum_width_gorge_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(32)*s(3)),sink(s(33)*s(3)),sink(s(34)*s(3)),sink(s(36)*s(3)),sink(s(37)*s(3)),sink(s(38)*s(3)),sink(s(39)*s(3)),sink(s(41)*s(3)),sink(s(42)*s(3)),sink(s(43)*s(3)),sink(s(44)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(2)*s(3),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(2)*s(3),(true->[])),arc(s(7)*s(2),1,s(17)*s(1),(true->[])),arc(s(7)*s(2),2,s(14)*s(2),(true->[])),arc(s(9)*s(1),0,s(19)*s(1),(true->[])),arc(s(9)*s(1),1,s(17)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(18)*s(1),(true->[])),arc(s(8)*s(2),2,s(15)*s(2),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(2),(true->[])),arc(s(5)*s(3),0,s(2)*s(3),(true->[])),arc(s(5)*s(3),1,s(11)*s(3),(true->[])),arc(s(5)*s(3),2,s(16)*s(3),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(18)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(3),(true->[])),arc(s(14)*s(2),0,s(2)*s(3),(true->[])),arc(s(14)*s(2),1,s(28)*s(1),(true->[])),arc(s(14)*s(2),2,s(23)*s(2),(true->[])),arc(s(17)*s(1),0,s(31)*s(1),(true->[])),arc(s(17)*s(1),1,s(28)*s(1),(true->[])),arc(s(17)*s(1),2,s(23)*s(2),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(2),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(6)*s(3),(true->[])),arc(s(15)*s(2),1,s(29)*s(1),(true->[])),arc(s(15)*s(2),2,s(24)*s(2),(true->[])),arc(s(18)*s(1),0,s(31)*s(1),(true->[])),arc(s(18)*s(1),1,s(29)*s(1),(true->[])),arc(s(18)*s(1),2,s(24)*s(2),(true->[])),arc(s(16)*s(2),0,s(13)*s(3),(true->[])),arc(s(16)*s(2),1,s(30)*s(1),(true->[])),arc(s(16)*s(2),2,s(25)*s(2),(true->[])),arc(s(11)*s(3),0,s(2)*s(3),(true->[])),arc(s(11)*s(3),1,s(20)*s(3),(true->[])),arc(s(11)*s(3),2,s(27)*s(3),(true->[])),arc(s(16)*s(3),0,s(13)*s(3),(true->[])),arc(s(16)*s(3),1,s(30)*s(3),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(15)*s(3),0,s(6)*s(3),(true->[])),arc(s(15)*s(3),1,s(29)*s(3),(true->[])),arc(s(15)*s(3),2,s(24)*s(3),(true->[])),arc(s(18)*s(3),0,s(31)*s(3),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(24)*s(3),(true->[])),arc(s(23)*s(2),0,s(2)*s(3),(true->[])),arc(s(23)*s(2),1,s(40)*s(1),(true->[])),arc(s(23)*s(2),2,s(35)*s(2),(true->[])),arc(s(28)*s(1),0,s(44)*s(1),(true->[])),arc(s(28)*s(1),1,s(40)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(31)*s(1),0,s(44)*s(1),(true->[])),arc(s(31)*s(1),1,s(44)*s(1),(true->[])),arc(s(31)*s(1),2,s(44)*s(2),(true->[])),arc(s(27)*s(2),0,s(26)*s(3),(true->[])),arc(s(27)*s(2),1,s(43)*s(1),(true->[])),arc(s(27)*s(2),2,s(39)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(3),(true->[])),arc(s(12)*s(3),1,s(21)*s(3),(true->[])),arc(s(12)*s(3),2,s(27)*s(3),(true->[])),arc(s(24)*s(2),0,s(6)*s(3),(true->[])),arc(s(24)*s(2),1,s(41)*s(1),(true->[])),arc(s(24)*s(2),2,s(36)*s(2),(true->[])),arc(s(29)*s(1),0,s(44)*s(1),(true->[])),arc(s(29)*s(1),1,s(41)*s(1),(true->[])),arc(s(29)*s(1),2,s(36)*s(2),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(22)*s(3),(true->[])),arc(s(13)*s(3),2,s(27)*s(3),(true->[])),arc(s(25)*s(2),0,s(13)*s(3),(true->[])),arc(s(25)*s(2),1,s(42)*s(1),(true->[])),arc(s(25)*s(2),2,s(37)*s(2),(true->[])),arc(s(30)*s(1),0,s(44)*s(1),(true->[])),arc(s(30)*s(1),1,s(42)*s(1),(true->[])),arc(s(30)*s(1),2,s(37)*s(2),(true->[])),arc(s(20)*s(3),0,s(2)*s(3),(true->[])),arc(s(20)*s(3),1,s(32)*s(3),(true->[])),arc(s(20)*s(3),2,s(44)*s(3),(true->[])),arc(s(27)*s(3),0,s(26)*s(3),(true->[])),arc(s(27)*s(3),1,s(43)*s(3),(true->[])),arc(s(27)*s(3),2,s(39)*s(3),(true->[])),arc(s(25)*s(3),0,s(13)*s(3),(true->[])),arc(s(25)*s(3),1,s(42)*s(3),(true->[])),arc(s(25)*s(3),2,s(37)*s(3),(true->[])),arc(s(30)*s(3),0,s(44)*s(3),(true->[])),arc(s(30)*s(3),1,s(42)*s(3),(true->[])),arc(s(30)*s(3),2,s(37)*s(3),(true->[])),arc(s(24)*s(3),0,s(6)*s(3),(true->[])),arc(s(24)*s(3),1,s(41)*s(3),(true->[])),arc(s(24)*s(3),2,s(36)*s(3),(true->[])),arc(s(29)*s(3),0,s(44)*s(3),(true->[])),arc(s(29)*s(3),1,s(41)*s(3),(true->[])),arc(s(29)*s(3),2,s(36)*s(3),(true->[])),arc(s(31)*s(3),0,s(44)*s(3),(true->[])),arc(s(31)*s(3),1,s(44)*s(3),(true->[])),arc(s(31)*s(3),2,s(44)*s(3),(true->[])),arc(s(35)*s(2),0,s(2)*s(3),(true->[])),arc(s(35)*s(2),1,s(40)*s(1),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(40)*s(1),0,s(44)*s(1),(true->[])),arc(s(40)*s(1),1,s(40)*s(1),(true->[])),arc(s(40)*s(1),2,s(35)*s(2),(true->[])),arc(s(44)*s(1),0,s(44)*s(1),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(2),(true->[])),arc(s(44)*s(2),0,s(44)*s(3),(true->[])),arc(s(44)*s(2),1,s(44)*s(1),(true->[])),arc(s(44)*s(2),2,s(44)*s(2),(true->[])),arc(s(26)*s(3),0,s(26)*s(3),(true->[])),arc(s(26)*s(3),1,s(38)*s(3),(true->[])),arc(s(26)*s(3),2,s(44)*s(3),(true->[])),arc(s(39)*s(2),0,s(26)*s(3),(true->[])),arc(s(39)*s(2),1,s(43)*s(1),(true->[])),arc(s(39)*s(2),2,s(39)*s(2),(true->[])),arc(s(43)*s(1),0,s(44)*s(1),(true->[])),arc(s(43)*s(1),1,s(43)*s(1),(true->[])),arc(s(43)*s(1),2,s(39)*s(2),(true->[])),arc(s(21)*s(3),0,s(6)*s(3),(true->[])),arc(s(21)*s(3),1,s(33)*s(3),(true->[])),arc(s(21)*s(3),2,s(44)*s(3),(true->[])),arc(s(36)*s(2),0,s(6)*s(3),(true->[])),arc(s(36)*s(2),1,s(41)*s(1),(true->[])),arc(s(36)*s(2),2,s(36)*s(2),(true->[])),arc(s(41)*s(1),0,s(44)*s(1),(true->[])),arc(s(41)*s(1),1,s(41)*s(1),(true->[])),arc(s(41)*s(1),2,s(36)*s(2),(true->[])),arc(s(22)*s(3),0,s(13)*s(3),(true->[])),arc(s(22)*s(3),1,s(34)*s(3),(true->[])),arc(s(22)*s(3),2,s(44)*s(3),(true->[])),arc(s(37)*s(2),0,s(13)*s(3),(true->[])),arc(s(37)*s(2),1,s(42)*s(1),(true->[])),arc(s(37)*s(2),2,s(37)*s(2),(true->[])),arc(s(42)*s(1),0,s(44)*s(1),(true->[])),arc(s(42)*s(1),1,s(42)*s(1),(true->[])),arc(s(42)*s(1),2,s(37)*s(2),(true->[])),arc(s(32)*s(3),0,s(2)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(44)*s(3),(true->[])),arc(s(44)*s(3),0,s(44)*s(3),(true->[])),arc(s(44)*s(3),1,s(44)*s(3),(true->[])),arc(s(44)*s(3),2,s(44)*s(3),(true->[])),arc(s(39)*s(3),0,s(26)*s(3),(true->[])),arc(s(39)*s(3),1,s(43)*s(3),(true->[])),arc(s(39)*s(3),2,s(39)*s(3),(true->[])),arc(s(43)*s(3),0,s(44)*s(3),(true->[])),arc(s(43)*s(3),1,s(43)*s(3),(true->[])),arc(s(43)*s(3),2,s(39)*s(3),(true->[])),arc(s(37)*s(3),0,s(13)*s(3),(true->[])),arc(s(37)*s(3),1,s(42)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(3),(true->[])),arc(s(42)*s(3),0,s(44)*s(3),(true->[])),arc(s(42)*s(3),1,s(42)*s(3),(true->[])),arc(s(42)*s(3),2,s(37)*s(3),(true->[])),arc(s(36)*s(3),0,s(6)*s(3),(true->[])),arc(s(36)*s(3),1,s(41)*s(3),(true->[])),arc(s(36)*s(3),2,s(36)*s(3),(true->[])),arc(s(41)*s(3),0,s(44)*s(3),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(36)*s(3),(true->[])),arc(s(38)*s(3),0,s(26)*s(3),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(44)*s(3),(true->[])),arc(s(33)*s(3),0,s(6)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(44)*s(3),(true->[])),arc(s(34)*s(3),0,s(13)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(44)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(32)*s(8)),sink(s(33)*s(8)),sink(s(34)*s(8)),sink(s(36)*s(8)),sink(s(37)*s(8)),sink(s(38)*s(8)),sink(s(39)*s(8)),sink(s(41)*s(8)),sink(s(42)*s(8)),sink(s(43)*s(8)),sink(s(44)*s(8))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(4),(true->[])),arc(s(3)*s(4),0,s(2)*s(7),(true->[])),arc(s(3)*s(4),1,s(9)*s(2),(true->[])),arc(s(3)*s(4),2,s(7)*s(5),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(4),(true->[])),arc(s(2)*s(7),0,s(2)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(2)*s(8),(true->[])),arc(s(7)*s(5),1,s(17)*s(2),(true->[])),arc(s(7)*s(5),2,s(14)*s(5),(true->[])),arc(s(9)*s(2),0,s(19)*s(1),(true->[])),arc(s(9)*s(2),1,s(17)*s(2),(true->[])),arc(s(9)*s(2),2,s(14)*s(5),(true->[])),arc(s(8)*s(4),0,s(6)*s(7),(true->[])),arc(s(8)*s(4),1,s(18)*s(2),(true->[])),arc(s(8)*s(4),2,s(15)*s(5),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(4),(true->[])),arc(s(2)*s(8),0,s(2)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(8)*s(8),(true->[])),arc(s(5)*s(7),0,s(2)*s(8),(true->[])),arc(s(5)*s(7),1,s(11)*s(7),(true->[])),arc(s(5)*s(7),2,s(16)*s(6),(true->[])),arc(s(8)*s(6),0,s(6)*s(8),(true->[])),arc(s(8)*s(6),1,s(18)*s(3),(true->[])),arc(s(8)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(5),0,s(2)*s(8),(true->[])),arc(s(14)*s(5),1,s(28)*s(2),(true->[])),arc(s(14)*s(5),2,s(23)*s(5),(true->[])),arc(s(17)*s(2),0,s(31)*s(1),(true->[])),arc(s(17)*s(2),1,s(28)*s(2),(true->[])),arc(s(17)*s(2),2,s(23)*s(5),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(4),(true->[])),arc(s(6)*s(7),0,s(6)*s(8),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(6)*s(8),(true->[])),arc(s(15)*s(5),1,s(29)*s(2),(true->[])),arc(s(15)*s(5),2,s(24)*s(5),(true->[])),arc(s(18)*s(2),0,s(31)*s(1),(true->[])),arc(s(18)*s(2),1,s(29)*s(2),(true->[])),arc(s(18)*s(2),2,s(24)*s(5),(true->[])),arc(s(16)*s(4),0,s(13)*s(7),(true->[])),arc(s(16)*s(4),1,s(30)*s(2),(true->[])),arc(s(16)*s(4),2,s(25)*s(5),(true->[])),arc(s(5)*s(8),0,s(2)*s(8),(true->[])),arc(s(5)*s(8),1,s(11)*s(8),(true->[])),arc(s(5)*s(8),2,s(16)*s(8),(true->[])),arc(s(8)*s(8),0,s(6)*s(8),(true->[])),arc(s(8)*s(8),1,s(18)*s(8),(true->[])),arc(s(8)*s(8),2,s(15)*s(8),(true->[])),arc(s(11)*s(7),0,s(2)*s(8),(true->[])),arc(s(11)*s(7),1,s(20)*s(7),(true->[])),arc(s(11)*s(7),2,s(27)*s(6),(true->[])),arc(s(16)*s(6),0,s(13)*s(8),(true->[])),arc(s(16)*s(6),1,s(30)*s(3),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(6)*s(8),0,s(6)*s(8),(true->[])),arc(s(6)*s(8),1,s(12)*s(8),(true->[])),arc(s(6)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(6),0,s(6)*s(8),(true->[])),arc(s(15)*s(6),1,s(29)*s(3),(true->[])),arc(s(15)*s(6),2,s(24)*s(6),(true->[])),arc(s(18)*s(3),0,s(31)*s(3),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(24)*s(6),(true->[])),arc(s(23)*s(5),0,s(2)*s(8),(true->[])),arc(s(23)*s(5),1,s(40)*s(2),(true->[])),arc(s(23)*s(5),2,s(35)*s(5),(true->[])),arc(s(28)*s(2),0,s(44)*s(1),(true->[])),arc(s(28)*s(2),1,s(40)*s(2),(true->[])),arc(s(28)*s(2),2,s(35)*s(5),(true->[])),arc(s(31)*s(1),0,s(44)*s(1),(true->[])),arc(s(31)*s(1),1,s(44)*s(1),(true->[])),arc(s(31)*s(1),2,s(44)*s(4),(true->[])),arc(s(27)*s(4),0,s(26)*s(7),(true->[])),arc(s(27)*s(4),1,s(43)*s(2),(true->[])),arc(s(27)*s(4),2,s(39)*s(5),(true->[])),arc(s(12)*s(7),0,s(6)*s(8),(true->[])),arc(s(12)*s(7),1,s(21)*s(7),(true->[])),arc(s(12)*s(7),2,s(27)*s(6),(true->[])),arc(s(24)*s(5),0,s(6)*s(8),(true->[])),arc(s(24)*s(5),1,s(41)*s(2),(true->[])),arc(s(24)*s(5),2,s(36)*s(5),(true->[])),arc(s(29)*s(2),0,s(44)*s(1),(true->[])),arc(s(29)*s(2),1,s(41)*s(2),(true->[])),arc(s(29)*s(2),2,s(36)*s(5),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(22)*s(7),(true->[])),arc(s(13)*s(7),2,s(27)*s(6),(true->[])),arc(s(25)*s(5),0,s(13)*s(8),(true->[])),arc(s(25)*s(5),1,s(42)*s(2),(true->[])),arc(s(25)*s(5),2,s(37)*s(5),(true->[])),arc(s(30)*s(2),0,s(44)*s(1),(true->[])),arc(s(30)*s(2),1,s(42)*s(2),(true->[])),arc(s(30)*s(2),2,s(37)*s(5),(true->[])),arc(s(11)*s(8),0,s(2)*s(8),(true->[])),arc(s(11)*s(8),1,s(20)*s(8),(true->[])),arc(s(11)*s(8),2,s(27)*s(8),(true->[])),arc(s(16)*s(8),0,s(13)*s(8),(true->[])),arc(s(16)*s(8),1,s(30)*s(8),(true->[])),arc(s(16)*s(8),2,s(25)*s(8),(true->[])),arc(s(15)*s(8),0,s(6)*s(8),(true->[])),arc(s(15)*s(8),1,s(29)*s(8),(true->[])),arc(s(15)*s(8),2,s(24)*s(8),(true->[])),arc(s(18)*s(8),0,s(31)*s(8),(true->[])),arc(s(18)*s(8),1,s(29)*s(8),(true->[])),arc(s(18)*s(8),2,s(24)*s(8),(true->[])),arc(s(20)*s(7),0,s(2)*s(8),(true->[])),arc(s(20)*s(7),1,s(32)*s(7),(true->[])),arc(s(20)*s(7),2,s(44)*s(6),(true->[])),arc(s(27)*s(6),0,s(26)*s(8),(true->[])),arc(s(27)*s(6),1,s(43)*s(3),(true->[])),arc(s(27)*s(6),2,s(39)*s(6),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(22)*s(8),(true->[])),arc(s(13)*s(8),2,s(27)*s(8),(true->[])),arc(s(25)*s(6),0,s(13)*s(8),(true->[])),arc(s(25)*s(6),1,s(42)*s(3),(true->[])),arc(s(25)*s(6),2,s(37)*s(6),(true->[])),arc(s(30)*s(3),0,s(44)*s(3),(true->[])),arc(s(30)*s(3),1,s(42)*s(3),(true->[])),arc(s(30)*s(3),2,s(37)*s(6),(true->[])),arc(s(12)*s(8),0,s(6)*s(8),(true->[])),arc(s(12)*s(8),1,s(21)*s(8),(true->[])),arc(s(12)*s(8),2,s(27)*s(8),(true->[])),arc(s(24)*s(6),0,s(6)*s(8),(true->[])),arc(s(24)*s(6),1,s(41)*s(3),(true->[])),arc(s(24)*s(6),2,s(36)*s(6),(true->[])),arc(s(29)*s(3),0,s(44)*s(3),(true->[])),arc(s(29)*s(3),1,s(41)*s(3),(true->[])),arc(s(29)*s(3),2,s(36)*s(6),(true->[])),arc(s(31)*s(3),0,s(44)*s(3),(true->[])),arc(s(31)*s(3),1,s(44)*s(3),(true->[])),arc(s(31)*s(3),2,s(44)*s(6),(true->[])),arc(s(35)*s(5),0,s(2)*s(8),(true->[])),arc(s(35)*s(5),1,s(40)*s(2),(true->[])),arc(s(35)*s(5),2,s(35)*s(5),(true->[])),arc(s(40)*s(2),0,s(44)*s(1),(true->[])),arc(s(40)*s(2),1,s(40)*s(2),(true->[])),arc(s(40)*s(2),2,s(35)*s(5),(true->[])),arc(s(44)*s(1),0,s(44)*s(1),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(4),(true->[])),arc(s(44)*s(4),0,s(44)*s(7),(true->[])),arc(s(44)*s(4),1,s(44)*s(2),(true->[])),arc(s(44)*s(4),2,s(44)*s(5),(true->[])),arc(s(26)*s(7),0,s(26)*s(8),(true->[])),arc(s(26)*s(7),1,s(38)*s(7),(true->[])),arc(s(26)*s(7),2,s(44)*s(6),(true->[])),arc(s(39)*s(5),0,s(26)*s(8),(true->[])),arc(s(39)*s(5),1,s(43)*s(2),(true->[])),arc(s(39)*s(5),2,s(39)*s(5),(true->[])),arc(s(43)*s(2),0,s(44)*s(1),(true->[])),arc(s(43)*s(2),1,s(43)*s(2),(true->[])),arc(s(43)*s(2),2,s(39)*s(5),(true->[])),arc(s(21)*s(7),0,s(6)*s(8),(true->[])),arc(s(21)*s(7),1,s(33)*s(7),(true->[])),arc(s(21)*s(7),2,s(44)*s(6),(true->[])),arc(s(36)*s(5),0,s(6)*s(8),(true->[])),arc(s(36)*s(5),1,s(41)*s(2),(true->[])),arc(s(36)*s(5),2,s(36)*s(5),(true->[])),arc(s(41)*s(2),0,s(44)*s(1),(true->[])),arc(s(41)*s(2),1,s(41)*s(2),(true->[])),arc(s(41)*s(2),2,s(36)*s(5),(true->[])),arc(s(22)*s(7),0,s(13)*s(8),(true->[])),arc(s(22)*s(7),1,s(34)*s(7),(true->[])),arc(s(22)*s(7),2,s(44)*s(6),(true->[])),arc(s(37)*s(5),0,s(13)*s(8),(true->[])),arc(s(37)*s(5),1,s(42)*s(2),(true->[])),arc(s(37)*s(5),2,s(37)*s(5),(true->[])),arc(s(42)*s(2),0,s(44)*s(1),(true->[])),arc(s(42)*s(2),1,s(42)*s(2),(true->[])),arc(s(42)*s(2),2,s(37)*s(5),(true->[])),arc(s(20)*s(8),0,s(2)*s(8),(true->[])),arc(s(20)*s(8),1,s(32)*s(8),(true->[])),arc(s(20)*s(8),2,s(44)*s(8),(true->[])),arc(s(27)*s(8),0,s(26)*s(8),(true->[])),arc(s(27)*s(8),1,s(43)*s(8),(true->[])),arc(s(27)*s(8),2,s(39)*s(8),(true->[])),arc(s(25)*s(8),0,s(13)*s(8),(true->[])),arc(s(25)*s(8),1,s(42)*s(8),(true->[])),arc(s(25)*s(8),2,s(37)*s(8),(true->[])),arc(s(30)*s(8),0,s(44)*s(8),(true->[])),arc(s(30)*s(8),1,s(42)*s(8),(true->[])),arc(s(30)*s(8),2,s(37)*s(8),(true->[])),arc(s(24)*s(8),0,s(6)*s(8),(true->[])),arc(s(24)*s(8),1,s(41)*s(8),(true->[])),arc(s(24)*s(8),2,s(36)*s(8),(true->[])),arc(s(29)*s(8),0,s(44)*s(8),(true->[])),arc(s(29)*s(8),1,s(41)*s(8),(true->[])),arc(s(29)*s(8),2,s(36)*s(8),(true->[])),arc(s(31)*s(8),0,s(44)*s(8),(true->[])),arc(s(31)*s(8),1,s(44)*s(8),(true->[])),arc(s(31)*s(8),2,s(44)*s(8),(true->[])),arc(s(32)*s(7),0,s(2)*s(8),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(44)*s(6),(true->[])),arc(s(44)*s(6),0,s(44)*s(8),(true->[])),arc(s(44)*s(6),1,s(44)*s(3),(true->[])),arc(s(44)*s(6),2,s(44)*s(6),(true->[])),arc(s(26)*s(8),0,s(26)*s(8),(true->[])),arc(s(26)*s(8),1,s(38)*s(8),(true->[])),arc(s(26)*s(8),2,s(44)*s(8),(true->[])),arc(s(39)*s(6),0,s(26)*s(8),(true->[])),arc(s(39)*s(6),1,s(43)*s(3),(true->[])),arc(s(39)*s(6),2,s(39)*s(6),(true->[])),arc(s(43)*s(3),0,s(44)*s(3),(true->[])),arc(s(43)*s(3),1,s(43)*s(3),(true->[])),arc(s(43)*s(3),2,s(39)*s(6),(true->[])),arc(s(22)*s(8),0,s(13)*s(8),(true->[])),arc(s(22)*s(8),1,s(34)*s(8),(true->[])),arc(s(22)*s(8),2,s(44)*s(8),(true->[])),arc(s(37)*s(6),0,s(13)*s(8),(true->[])),arc(s(37)*s(6),1,s(42)*s(3),(true->[])),arc(s(37)*s(6),2,s(37)*s(6),(true->[])),arc(s(42)*s(3),0,s(44)*s(3),(true->[])),arc(s(42)*s(3),1,s(42)*s(3),(true->[])),arc(s(42)*s(3),2,s(37)*s(6),(true->[])),arc(s(44)*s(3),0,s(44)*s(3),(true->[])),arc(s(44)*s(3),1,s(44)*s(3),(true->[])),arc(s(44)*s(3),2,s(44)*s(6),(true->[])),arc(s(21)*s(8),0,s(6)*s(8),(true->[])),arc(s(21)*s(8),1,s(33)*s(8),(true->[])),arc(s(21)*s(8),2,s(44)*s(8),(true->[])),arc(s(36)*s(6),0,s(6)*s(8),(true->[])),arc(s(36)*s(6),1,s(41)*s(3),(true->[])),arc(s(36)*s(6),2,s(36)*s(6),(true->[])),arc(s(41)*s(3),0,s(44)*s(3),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(36)*s(6),(true->[])),arc(s(44)*s(2),0,s(44)*s(1),(true->[])),arc(s(44)*s(2),1,s(44)*s(2),(true->[])),arc(s(44)*s(2),2,s(44)*s(5),(true->[])),arc(s(44)*s(5),0,s(44)*s(8),(true->[])),arc(s(44)*s(5),1,s(44)*s(2),(true->[])),arc(s(44)*s(5),2,s(44)*s(5),(true->[])),arc(s(44)*s(7),0,s(44)*s(8),(true->[])),arc(s(44)*s(7),1,s(44)*s(7),(true->[])),arc(s(44)*s(7),2,s(44)*s(6),(true->[])),arc(s(38)*s(7),0,s(26)*s(8),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(44)*s(6),(true->[])),arc(s(33)*s(7),0,s(6)*s(8),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(44)*s(6),(true->[])),arc(s(34)*s(7),0,s(13)*s(8),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(44)*s(6),(true->[])),arc(s(32)*s(8),0,s(2)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(44)*s(8),(true->[])),arc(s(44)*s(8),0,s(44)*s(8),(true->[])),arc(s(44)*s(8),1,s(44)*s(8),(true->[])),arc(s(44)*s(8),2,s(44)*s(8),(true->[])),arc(s(39)*s(8),0,s(26)*s(8),(true->[])),arc(s(39)*s(8),1,s(43)*s(8),(true->[])),arc(s(39)*s(8),2,s(39)*s(8),(true->[])),arc(s(43)*s(8),0,s(44)*s(8),(true->[])),arc(s(43)*s(8),1,s(43)*s(8),(true->[])),arc(s(43)*s(8),2,s(39)*s(8),(true->[])),arc(s(37)*s(8),0,s(13)*s(8),(true->[])),arc(s(37)*s(8),1,s(42)*s(8),(true->[])),arc(s(37)*s(8),2,s(37)*s(8),(true->[])),arc(s(42)*s(8),0,s(44)*s(8),(true->[])),arc(s(42)*s(8),1,s(42)*s(8),(true->[])),arc(s(42)*s(8),2,s(37)*s(8),(true->[])),arc(s(36)*s(8),0,s(6)*s(8),(true->[])),arc(s(36)*s(8),1,s(41)*s(8),(true->[])),arc(s(36)*s(8),2,s(36)*s(8),(true->[])),arc(s(41)*s(8),0,s(44)*s(8),(true->[])),arc(s(41)*s(8),1,s(41)*s(8),(true->[])),arc(s(41)*s(8),2,s(36)*s(8),(true->[])),arc(s(38)*s(8),0,s(26)*s(8),(true->[])),arc(s(38)*s(8),1,s(38)*s(8),(true->[])),arc(s(38)*s(8),2,s(44)*s(8),(true->[])),arc(s(34)*s(8),0,s(13)*s(8),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(44)*s(8),(true->[])),arc(s(33)*s(8),0,s(6)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(44)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(32)*s(15)),sink(s(33)*s(15)),sink(s(34)*s(15)),sink(s(36)*s(15)),sink(s(37)*s(15)),sink(s(38)*s(15)),sink(s(39)*s(15)),sink(s(41)*s(15)),sink(s(42)*s(15)),sink(s(43)*s(15)),sink(s(44)*s(15))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(9),(true->[])),arc(s(3)*s(3),1,s(9)*s(4),(true->[])),arc(s(3)*s(3),2,s(7)*s(7),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(9),0,s(2)*s(14),(true->[])),arc(s(2)*s(9),1,s(5)*s(13),(true->[])),arc(s(2)*s(9),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(2)*s(14),(true->[])),arc(s(7)*s(7),1,s(17)*s(4),(true->[])),arc(s(7)*s(7),2,s(14)*s(10),(true->[])),arc(s(9)*s(4),0,s(19)*s(1),(true->[])),arc(s(9)*s(4),1,s(17)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(10),(true->[])),arc(s(8)*s(3),0,s(6)*s(9),(true->[])),arc(s(8)*s(3),1,s(18)*s(4),(true->[])),arc(s(8)*s(3),2,s(15)*s(7),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(3),(true->[])),arc(s(2)*s(14),0,s(2)*s(15),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(8)*s(12),(true->[])),arc(s(5)*s(13),0,s(2)*s(15),(true->[])),arc(s(5)*s(13),1,s(11)*s(13),(true->[])),arc(s(5)*s(13),2,s(16)*s(8),(true->[])),arc(s(8)*s(8),0,s(6)*s(14),(true->[])),arc(s(8)*s(8),1,s(18)*s(5),(true->[])),arc(s(8)*s(8),2,s(15)*s(11),(true->[])),arc(s(14)*s(10),0,s(2)*s(15),(true->[])),arc(s(14)*s(10),1,s(28)*s(4),(true->[])),arc(s(14)*s(10),2,s(23)*s(10),(true->[])),arc(s(17)*s(4),0,s(31)*s(1),(true->[])),arc(s(17)*s(4),1,s(28)*s(4),(true->[])),arc(s(17)*s(4),2,s(23)*s(10),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(3),(true->[])),arc(s(6)*s(9),0,s(6)*s(14),(true->[])),arc(s(6)*s(9),1,s(12)*s(13),(true->[])),arc(s(6)*s(9),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(6)*s(14),(true->[])),arc(s(15)*s(7),1,s(29)*s(4),(true->[])),arc(s(15)*s(7),2,s(24)*s(10),(true->[])),arc(s(18)*s(4),0,s(31)*s(1),(true->[])),arc(s(18)*s(4),1,s(29)*s(4),(true->[])),arc(s(18)*s(4),2,s(24)*s(10),(true->[])),arc(s(16)*s(3),0,s(13)*s(9),(true->[])),arc(s(16)*s(3),1,s(30)*s(4),(true->[])),arc(s(16)*s(3),2,s(25)*s(7),(true->[])),arc(s(2)*s(15),0,s(2)*s(15),(true->[])),arc(s(2)*s(15),1,s(5)*s(15),(true->[])),arc(s(2)*s(15),2,s(8)*s(15),(true->[])),arc(s(5)*s(14),0,s(2)*s(15),(true->[])),arc(s(5)*s(14),1,s(11)*s(14),(true->[])),arc(s(5)*s(14),2,s(16)*s(12),(true->[])),arc(s(8)*s(12),0,s(6)*s(15),(true->[])),arc(s(8)*s(12),1,s(18)*s(6),(true->[])),arc(s(8)*s(12),2,s(15)*s(12),(true->[])),arc(s(11)*s(13),0,s(2)*s(15),(true->[])),arc(s(11)*s(13),1,s(20)*s(13),(true->[])),arc(s(11)*s(13),2,s(27)*s(8),(true->[])),arc(s(16)*s(8),0,s(13)*s(14),(true->[])),arc(s(16)*s(8),1,s(30)*s(5),(true->[])),arc(s(16)*s(8),2,s(25)*s(11),(true->[])),arc(s(6)*s(14),0,s(6)*s(15),(true->[])),arc(s(6)*s(14),1,s(12)*s(14),(true->[])),arc(s(6)*s(14),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(6)*s(15),(true->[])),arc(s(15)*s(11),1,s(29)*s(5),(true->[])),arc(s(15)*s(11),2,s(24)*s(11),(true->[])),arc(s(18)*s(5),0,s(31)*s(2),(true->[])),arc(s(18)*s(5),1,s(29)*s(5),(true->[])),arc(s(18)*s(5),2,s(24)*s(11),(true->[])),arc(s(23)*s(10),0,s(2)*s(15),(true->[])),arc(s(23)*s(10),1,s(40)*s(4),(true->[])),arc(s(23)*s(10),2,s(35)*s(10),(true->[])),arc(s(28)*s(4),0,s(44)*s(1),(true->[])),arc(s(28)*s(4),1,s(40)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(10),(true->[])),arc(s(31)*s(1),0,s(44)*s(1),(true->[])),arc(s(31)*s(1),1,s(44)*s(1),(true->[])),arc(s(31)*s(1),2,s(44)*s(3),(true->[])),arc(s(27)*s(3),0,s(26)*s(9),(true->[])),arc(s(27)*s(3),1,s(43)*s(4),(true->[])),arc(s(27)*s(3),2,s(39)*s(7),(true->[])),arc(s(12)*s(13),0,s(6)*s(15),(true->[])),arc(s(12)*s(13),1,s(21)*s(13),(true->[])),arc(s(12)*s(13),2,s(27)*s(8),(true->[])),arc(s(24)*s(10),0,s(6)*s(15),(true->[])),arc(s(24)*s(10),1,s(41)*s(4),(true->[])),arc(s(24)*s(10),2,s(36)*s(10),(true->[])),arc(s(29)*s(4),0,s(44)*s(1),(true->[])),arc(s(29)*s(4),1,s(41)*s(4),(true->[])),arc(s(29)*s(4),2,s(36)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(14),(true->[])),arc(s(13)*s(9),1,s(22)*s(13),(true->[])),arc(s(13)*s(9),2,s(27)*s(8),(true->[])),arc(s(25)*s(7),0,s(13)*s(14),(true->[])),arc(s(25)*s(7),1,s(42)*s(4),(true->[])),arc(s(25)*s(7),2,s(37)*s(10),(true->[])),arc(s(30)*s(4),0,s(44)*s(1),(true->[])),arc(s(30)*s(4),1,s(42)*s(4),(true->[])),arc(s(30)*s(4),2,s(37)*s(10),(true->[])),arc(s(5)*s(15),0,s(2)*s(15),(true->[])),arc(s(5)*s(15),1,s(11)*s(15),(true->[])),arc(s(5)*s(15),2,s(16)*s(15),(true->[])),arc(s(8)*s(15),0,s(6)*s(15),(true->[])),arc(s(8)*s(15),1,s(18)*s(15),(true->[])),arc(s(8)*s(15),2,s(15)*s(15),(true->[])),arc(s(11)*s(14),0,s(2)*s(15),(true->[])),arc(s(11)*s(14),1,s(20)*s(14),(true->[])),arc(s(11)*s(14),2,s(27)*s(12),(true->[])),arc(s(16)*s(12),0,s(13)*s(15),(true->[])),arc(s(16)*s(12),1,s(30)*s(6),(true->[])),arc(s(16)*s(12),2,s(25)*s(12),(true->[])),arc(s(6)*s(15),0,s(6)*s(15),(true->[])),arc(s(6)*s(15),1,s(12)*s(15),(true->[])),arc(s(6)*s(15),2,s(16)*s(15),(true->[])),arc(s(15)*s(12),0,s(6)*s(15),(true->[])),arc(s(15)*s(12),1,s(29)*s(6),(true->[])),arc(s(15)*s(12),2,s(24)*s(12),(true->[])),arc(s(18)*s(6),0,s(31)*s(6),(true->[])),arc(s(18)*s(6),1,s(29)*s(6),(true->[])),arc(s(18)*s(6),2,s(24)*s(12),(true->[])),arc(s(20)*s(13),0,s(2)*s(15),(true->[])),arc(s(20)*s(13),1,s(32)*s(13),(true->[])),arc(s(20)*s(13),2,s(44)*s(8),(true->[])),arc(s(27)*s(8),0,s(26)*s(14),(true->[])),arc(s(27)*s(8),1,s(43)*s(5),(true->[])),arc(s(27)*s(8),2,s(39)*s(11),(true->[])),arc(s(13)*s(14),0,s(13)*s(15),(true->[])),arc(s(13)*s(14),1,s(22)*s(14),(true->[])),arc(s(13)*s(14),2,s(27)*s(12),(true->[])),arc(s(25)*s(11),0,s(13)*s(15),(true->[])),arc(s(25)*s(11),1,s(42)*s(5),(true->[])),arc(s(25)*s(11),2,s(37)*s(11),(true->[])),arc(s(30)*s(5),0,s(44)*s(2),(true->[])),arc(s(30)*s(5),1,s(42)*s(5),(true->[])),arc(s(30)*s(5),2,s(37)*s(11),(true->[])),arc(s(12)*s(14),0,s(6)*s(15),(true->[])),arc(s(12)*s(14),1,s(21)*s(14),(true->[])),arc(s(12)*s(14),2,s(27)*s(12),(true->[])),arc(s(24)*s(11),0,s(6)*s(15),(true->[])),arc(s(24)*s(11),1,s(41)*s(5),(true->[])),arc(s(24)*s(11),2,s(36)*s(11),(true->[])),arc(s(29)*s(5),0,s(44)*s(2),(true->[])),arc(s(29)*s(5),1,s(41)*s(5),(true->[])),arc(s(29)*s(5),2,s(36)*s(11),(true->[])),arc(s(31)*s(2),0,s(44)*s(2),(true->[])),arc(s(31)*s(2),1,s(44)*s(2),(true->[])),arc(s(31)*s(2),2,s(44)*s(8),(true->[])),arc(s(35)*s(10),0,s(2)*s(15),(true->[])),arc(s(35)*s(10),1,s(40)*s(4),(true->[])),arc(s(35)*s(10),2,s(35)*s(10),(true->[])),arc(s(40)*s(4),0,s(44)*s(1),(true->[])),arc(s(40)*s(4),1,s(40)*s(4),(true->[])),arc(s(40)*s(4),2,s(35)*s(10),(true->[])),arc(s(44)*s(1),0,s(44)*s(1),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(3),(true->[])),arc(s(44)*s(3),0,s(44)*s(9),(true->[])),arc(s(44)*s(3),1,s(44)*s(4),(true->[])),arc(s(44)*s(3),2,s(44)*s(7),(true->[])),arc(s(26)*s(9),0,s(26)*s(14),(true->[])),arc(s(26)*s(9),1,s(38)*s(13),(true->[])),arc(s(26)*s(9),2,s(44)*s(8),(true->[])),arc(s(39)*s(7),0,s(26)*s(14),(true->[])),arc(s(39)*s(7),1,s(43)*s(4),(true->[])),arc(s(39)*s(7),2,s(39)*s(10),(true->[])),arc(s(43)*s(4),0,s(44)*s(1),(true->[])),arc(s(43)*s(4),1,s(43)*s(4),(true->[])),arc(s(43)*s(4),2,s(39)*s(10),(true->[])),arc(s(21)*s(13),0,s(6)*s(15),(true->[])),arc(s(21)*s(13),1,s(33)*s(13),(true->[])),arc(s(21)*s(13),2,s(44)*s(8),(true->[])),arc(s(36)*s(10),0,s(6)*s(15),(true->[])),arc(s(36)*s(10),1,s(41)*s(4),(true->[])),arc(s(36)*s(10),2,s(36)*s(10),(true->[])),arc(s(41)*s(4),0,s(44)*s(1),(true->[])),arc(s(41)*s(4),1,s(41)*s(4),(true->[])),arc(s(41)*s(4),2,s(36)*s(10),(true->[])),arc(s(22)*s(13),0,s(13)*s(15),(true->[])),arc(s(22)*s(13),1,s(34)*s(13),(true->[])),arc(s(22)*s(13),2,s(44)*s(8),(true->[])),arc(s(37)*s(10),0,s(13)*s(15),(true->[])),arc(s(37)*s(10),1,s(42)*s(4),(true->[])),arc(s(37)*s(10),2,s(37)*s(10),(true->[])),arc(s(42)*s(4),0,s(44)*s(1),(true->[])),arc(s(42)*s(4),1,s(42)*s(4),(true->[])),arc(s(42)*s(4),2,s(37)*s(10),(true->[])),arc(s(11)*s(15),0,s(2)*s(15),(true->[])),arc(s(11)*s(15),1,s(20)*s(15),(true->[])),arc(s(11)*s(15),2,s(27)*s(15),(true->[])),arc(s(16)*s(15),0,s(13)*s(15),(true->[])),arc(s(16)*s(15),1,s(30)*s(15),(true->[])),arc(s(16)*s(15),2,s(25)*s(15),(true->[])),arc(s(15)*s(15),0,s(6)*s(15),(true->[])),arc(s(15)*s(15),1,s(29)*s(15),(true->[])),arc(s(15)*s(15),2,s(24)*s(15),(true->[])),arc(s(18)*s(15),0,s(31)*s(15),(true->[])),arc(s(18)*s(15),1,s(29)*s(15),(true->[])),arc(s(18)*s(15),2,s(24)*s(15),(true->[])),arc(s(20)*s(14),0,s(2)*s(15),(true->[])),arc(s(20)*s(14),1,s(32)*s(14),(true->[])),arc(s(20)*s(14),2,s(44)*s(12),(true->[])),arc(s(27)*s(12),0,s(26)*s(15),(true->[])),arc(s(27)*s(12),1,s(43)*s(6),(true->[])),arc(s(27)*s(12),2,s(39)*s(12),(true->[])),arc(s(13)*s(15),0,s(13)*s(15),(true->[])),arc(s(13)*s(15),1,s(22)*s(15),(true->[])),arc(s(13)*s(15),2,s(27)*s(15),(true->[])),arc(s(25)*s(12),0,s(13)*s(15),(true->[])),arc(s(25)*s(12),1,s(42)*s(6),(true->[])),arc(s(25)*s(12),2,s(37)*s(12),(true->[])),arc(s(30)*s(6),0,s(44)*s(6),(true->[])),arc(s(30)*s(6),1,s(42)*s(6),(true->[])),arc(s(30)*s(6),2,s(37)*s(12),(true->[])),arc(s(12)*s(15),0,s(6)*s(15),(true->[])),arc(s(12)*s(15),1,s(21)*s(15),(true->[])),arc(s(12)*s(15),2,s(27)*s(15),(true->[])),arc(s(24)*s(12),0,s(6)*s(15),(true->[])),arc(s(24)*s(12),1,s(41)*s(6),(true->[])),arc(s(24)*s(12),2,s(36)*s(12),(true->[])),arc(s(29)*s(6),0,s(44)*s(6),(true->[])),arc(s(29)*s(6),1,s(41)*s(6),(true->[])),arc(s(29)*s(6),2,s(36)*s(12),(true->[])),arc(s(31)*s(6),0,s(44)*s(6),(true->[])),arc(s(31)*s(6),1,s(44)*s(6),(true->[])),arc(s(31)*s(6),2,s(44)*s(12),(true->[])),arc(s(32)*s(13),0,s(2)*s(15),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(44)*s(8),(true->[])),arc(s(44)*s(8),0,s(44)*s(14),(true->[])),arc(s(44)*s(8),1,s(44)*s(5),(true->[])),arc(s(44)*s(8),2,s(44)*s(11),(true->[])),arc(s(26)*s(14),0,s(26)*s(15),(true->[])),arc(s(26)*s(14),1,s(38)*s(14),(true->[])),arc(s(26)*s(14),2,s(44)*s(12),(true->[])),arc(s(39)*s(11),0,s(26)*s(15),(true->[])),arc(s(39)*s(11),1,s(43)*s(5),(true->[])),arc(s(39)*s(11),2,s(39)*s(11),(true->[])),arc(s(43)*s(5),0,s(44)*s(2),(true->[])),arc(s(43)*s(5),1,s(43)*s(5),(true->[])),arc(s(43)*s(5),2,s(39)*s(11),(true->[])),arc(s(22)*s(14),0,s(13)*s(15),(true->[])),arc(s(22)*s(14),1,s(34)*s(14),(true->[])),arc(s(22)*s(14),2,s(44)*s(12),(true->[])),arc(s(37)*s(11),0,s(13)*s(15),(true->[])),arc(s(37)*s(11),1,s(42)*s(5),(true->[])),arc(s(37)*s(11),2,s(37)*s(11),(true->[])),arc(s(42)*s(5),0,s(44)*s(2),(true->[])),arc(s(42)*s(5),1,s(42)*s(5),(true->[])),arc(s(42)*s(5),2,s(37)*s(11),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(2),(true->[])),arc(s(44)*s(2),2,s(44)*s(8),(true->[])),arc(s(21)*s(14),0,s(6)*s(15),(true->[])),arc(s(21)*s(14),1,s(33)*s(14),(true->[])),arc(s(21)*s(14),2,s(44)*s(12),(true->[])),arc(s(36)*s(11),0,s(6)*s(15),(true->[])),arc(s(36)*s(11),1,s(41)*s(5),(true->[])),arc(s(36)*s(11),2,s(36)*s(11),(true->[])),arc(s(41)*s(5),0,s(44)*s(2),(true->[])),arc(s(41)*s(5),1,s(41)*s(5),(true->[])),arc(s(41)*s(5),2,s(36)*s(11),(true->[])),arc(s(44)*s(4),0,s(44)*s(1),(true->[])),arc(s(44)*s(4),1,s(44)*s(4),(true->[])),arc(s(44)*s(4),2,s(44)*s(10),(true->[])),arc(s(44)*s(7),0,s(44)*s(14),(true->[])),arc(s(44)*s(7),1,s(44)*s(4),(true->[])),arc(s(44)*s(7),2,s(44)*s(10),(true->[])),arc(s(44)*s(9),0,s(44)*s(14),(true->[])),arc(s(44)*s(9),1,s(44)*s(13),(true->[])),arc(s(44)*s(9),2,s(44)*s(8),(true->[])),arc(s(38)*s(13),0,s(26)*s(15),(true->[])),arc(s(38)*s(13),1,s(38)*s(13),(true->[])),arc(s(38)*s(13),2,s(44)*s(8),(true->[])),arc(s(39)*s(10),0,s(26)*s(15),(true->[])),arc(s(39)*s(10),1,s(43)*s(4),(true->[])),arc(s(39)*s(10),2,s(39)*s(10),(true->[])),arc(s(33)*s(13),0,s(6)*s(15),(true->[])),arc(s(33)*s(13),1,s(33)*s(13),(true->[])),arc(s(33)*s(13),2,s(44)*s(8),(true->[])),arc(s(34)*s(13),0,s(13)*s(15),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(44)*s(8),(true->[])),arc(s(20)*s(15),0,s(2)*s(15),(true->[])),arc(s(20)*s(15),1,s(32)*s(15),(true->[])),arc(s(20)*s(15),2,s(44)*s(15),(true->[])),arc(s(27)*s(15),0,s(26)*s(15),(true->[])),arc(s(27)*s(15),1,s(43)*s(15),(true->[])),arc(s(27)*s(15),2,s(39)*s(15),(true->[])),arc(s(25)*s(15),0,s(13)*s(15),(true->[])),arc(s(25)*s(15),1,s(42)*s(15),(true->[])),arc(s(25)*s(15),2,s(37)*s(15),(true->[])),arc(s(30)*s(15),0,s(44)*s(15),(true->[])),arc(s(30)*s(15),1,s(42)*s(15),(true->[])),arc(s(30)*s(15),2,s(37)*s(15),(true->[])),arc(s(24)*s(15),0,s(6)*s(15),(true->[])),arc(s(24)*s(15),1,s(41)*s(15),(true->[])),arc(s(24)*s(15),2,s(36)*s(15),(true->[])),arc(s(29)*s(15),0,s(44)*s(15),(true->[])),arc(s(29)*s(15),1,s(41)*s(15),(true->[])),arc(s(29)*s(15),2,s(36)*s(15),(true->[])),arc(s(31)*s(15),0,s(44)*s(15),(true->[])),arc(s(31)*s(15),1,s(44)*s(15),(true->[])),arc(s(31)*s(15),2,s(44)*s(15),(true->[])),arc(s(32)*s(14),0,s(2)*s(15),(true->[])),arc(s(32)*s(14),1,s(32)*s(14),(true->[])),arc(s(32)*s(14),2,s(44)*s(12),(true->[])),arc(s(44)*s(12),0,s(44)*s(15),(true->[])),arc(s(44)*s(12),1,s(44)*s(6),(true->[])),arc(s(44)*s(12),2,s(44)*s(12),(true->[])),arc(s(26)*s(15),0,s(26)*s(15),(true->[])),arc(s(26)*s(15),1,s(38)*s(15),(true->[])),arc(s(26)*s(15),2,s(44)*s(15),(true->[])),arc(s(39)*s(12),0,s(26)*s(15),(true->[])),arc(s(39)*s(12),1,s(43)*s(6),(true->[])),arc(s(39)*s(12),2,s(39)*s(12),(true->[])),arc(s(43)*s(6),0,s(44)*s(6),(true->[])),arc(s(43)*s(6),1,s(43)*s(6),(true->[])),arc(s(43)*s(6),2,s(39)*s(12),(true->[])),arc(s(22)*s(15),0,s(13)*s(15),(true->[])),arc(s(22)*s(15),1,s(34)*s(15),(true->[])),arc(s(22)*s(15),2,s(44)*s(15),(true->[])),arc(s(37)*s(12),0,s(13)*s(15),(true->[])),arc(s(37)*s(12),1,s(42)*s(6),(true->[])),arc(s(37)*s(12),2,s(37)*s(12),(true->[])),arc(s(42)*s(6),0,s(44)*s(6),(true->[])),arc(s(42)*s(6),1,s(42)*s(6),(true->[])),arc(s(42)*s(6),2,s(37)*s(12),(true->[])),arc(s(44)*s(6),0,s(44)*s(6),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(44)*s(12),(true->[])),arc(s(21)*s(15),0,s(6)*s(15),(true->[])),arc(s(21)*s(15),1,s(33)*s(15),(true->[])),arc(s(21)*s(15),2,s(44)*s(15),(true->[])),arc(s(36)*s(12),0,s(6)*s(15),(true->[])),arc(s(36)*s(12),1,s(41)*s(6),(true->[])),arc(s(36)*s(12),2,s(36)*s(12),(true->[])),arc(s(41)*s(6),0,s(44)*s(6),(true->[])),arc(s(41)*s(6),1,s(41)*s(6),(true->[])),arc(s(41)*s(6),2,s(36)*s(12),(true->[])),arc(s(44)*s(5),0,s(44)*s(2),(true->[])),arc(s(44)*s(5),1,s(44)*s(5),(true->[])),arc(s(44)*s(5),2,s(44)*s(11),(true->[])),arc(s(44)*s(11),0,s(44)*s(15),(true->[])),arc(s(44)*s(11),1,s(44)*s(5),(true->[])),arc(s(44)*s(11),2,s(44)*s(11),(true->[])),arc(s(44)*s(14),0,s(44)*s(15),(true->[])),arc(s(44)*s(14),1,s(44)*s(14),(true->[])),arc(s(44)*s(14),2,s(44)*s(12),(true->[])),arc(s(38)*s(14),0,s(26)*s(15),(true->[])),arc(s(38)*s(14),1,s(38)*s(14),(true->[])),arc(s(38)*s(14),2,s(44)*s(12),(true->[])),arc(s(34)*s(14),0,s(13)*s(15),(true->[])),arc(s(34)*s(14),1,s(34)*s(14),(true->[])),arc(s(34)*s(14),2,s(44)*s(12),(true->[])),arc(s(33)*s(14),0,s(6)*s(15),(true->[])),arc(s(33)*s(14),1,s(33)*s(14),(true->[])),arc(s(33)*s(14),2,s(44)*s(12),(true->[])),arc(s(44)*s(10),0,s(44)*s(15),(true->[])),arc(s(44)*s(10),1,s(44)*s(4),(true->[])),arc(s(44)*s(10),2,s(44)*s(10),(true->[])),arc(s(44)*s(13),0,s(44)*s(15),(true->[])),arc(s(44)*s(13),1,s(44)*s(13),(true->[])),arc(s(44)*s(13),2,s(44)*s(8),(true->[])),arc(s(32)*s(15),0,s(2)*s(15),(true->[])),arc(s(32)*s(15),1,s(32)*s(15),(true->[])),arc(s(32)*s(15),2,s(44)*s(15),(true->[])),arc(s(44)*s(15),0,s(44)*s(15),(true->[])),arc(s(44)*s(15),1,s(44)*s(15),(true->[])),arc(s(44)*s(15),2,s(44)*s(15),(true->[])),arc(s(39)*s(15),0,s(26)*s(15),(true->[])),arc(s(39)*s(15),1,s(43)*s(15),(true->[])),arc(s(39)*s(15),2,s(39)*s(15),(true->[])),arc(s(43)*s(15),0,s(44)*s(15),(true->[])),arc(s(43)*s(15),1,s(43)*s(15),(true->[])),arc(s(43)*s(15),2,s(39)*s(15),(true->[])),arc(s(37)*s(15),0,s(13)*s(15),(true->[])),arc(s(37)*s(15),1,s(42)*s(15),(true->[])),arc(s(37)*s(15),2,s(37)*s(15),(true->[])),arc(s(42)*s(15),0,s(44)*s(15),(true->[])),arc(s(42)*s(15),1,s(42)*s(15),(true->[])),arc(s(42)*s(15),2,s(37)*s(15),(true->[])),arc(s(36)*s(15),0,s(6)*s(15),(true->[])),arc(s(36)*s(15),1,s(41)*s(15),(true->[])),arc(s(36)*s(15),2,s(36)*s(15),(true->[])),arc(s(41)*s(15),0,s(44)*s(15),(true->[])),arc(s(41)*s(15),1,s(41)*s(15),(true->[])),arc(s(41)*s(15),2,s(36)*s(15),(true->[])),arc(s(38)*s(15),0,s(26)*s(15),(true->[])),arc(s(38)*s(15),1,s(38)*s(15),(true->[])),arc(s(38)*s(15),2,s(44)*s(15),(true->[])),arc(s(34)*s(15),0,s(13)*s(15),(true->[])),arc(s(34)*s(15),1,s(34)*s(15),(true->[])),arc(s(34)*s(15),2,s(44)*s(15),(true->[])),arc(s(33)*s(15),0,s(6)*s(15),(true->[])),arc(s(33)*s(15),1,s(33)*s(15),(true->[])),arc(s(33)*s(15),2,s(44)*s(15),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_gorge, sum_width_gorge_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(32)*s(38)),sink(s(33)*s(38)),sink(s(34)*s(38)),sink(s(36)*s(38)),sink(s(37)*s(38)),sink(s(38)*s(38)),sink(s(39)*s(38)),sink(s(41)*s(38)),sink(s(42)*s(38)),sink(s(43)*s(38)),sink(s(44)*s(38))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(6),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(16),(true->[])),arc(s(2)*s(8),1,s(5)*s(15),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(2)*s(16),(true->[])),arc(s(7)*s(6),1,s(17)*s(10),(true->[])),arc(s(7)*s(6),2,s(14)*s(12),(true->[])),arc(s(9)*s(5),0,s(19)*s(1),(true->[])),arc(s(9)*s(5),1,s(17)*s(10),(true->[])),arc(s(9)*s(5),2,s(14)*s(12),(true->[])),arc(s(8)*s(3),0,s(6)*s(8),(true->[])),arc(s(8)*s(3),1,s(18)*s(5),(true->[])),arc(s(8)*s(3),2,s(15)*s(6),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(3),(true->[])),arc(s(2)*s(16),0,s(2)*s(28),(true->[])),arc(s(2)*s(16),1,s(5)*s(27),(true->[])),arc(s(2)*s(16),2,s(8)*s(14),(true->[])),arc(s(5)*s(15),0,s(2)*s(28),(true->[])),arc(s(5)*s(15),1,s(11)*s(26),(true->[])),arc(s(5)*s(15),2,s(16)*s(7),(true->[])),arc(s(8)*s(7),0,s(6)*s(16),(true->[])),arc(s(8)*s(7),1,s(18)*s(11),(true->[])),arc(s(8)*s(7),2,s(15)*s(13),(true->[])),arc(s(14)*s(12),0,s(2)*s(28),(true->[])),arc(s(14)*s(12),1,s(28)*s(17),(true->[])),arc(s(14)*s(12),2,s(23)*s(22),(true->[])),arc(s(17)*s(10),0,s(31)*s(1),(true->[])),arc(s(17)*s(10),1,s(28)*s(17),(true->[])),arc(s(17)*s(10),2,s(23)*s(22),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(3),(true->[])),arc(s(6)*s(8),0,s(6)*s(16),(true->[])),arc(s(6)*s(8),1,s(12)*s(15),(true->[])),arc(s(6)*s(8),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(6)*s(16),(true->[])),arc(s(15)*s(6),1,s(29)*s(10),(true->[])),arc(s(15)*s(6),2,s(24)*s(12),(true->[])),arc(s(18)*s(5),0,s(31)*s(1),(true->[])),arc(s(18)*s(5),1,s(29)*s(10),(true->[])),arc(s(18)*s(5),2,s(24)*s(12),(true->[])),arc(s(16)*s(3),0,s(13)*s(8),(true->[])),arc(s(16)*s(3),1,s(30)*s(5),(true->[])),arc(s(16)*s(3),2,s(25)*s(6),(true->[])),arc(s(2)*s(28),0,s(2)*s(37),(true->[])),arc(s(2)*s(28),1,s(5)*s(36),(true->[])),arc(s(2)*s(28),2,s(8)*s(25),(true->[])),arc(s(5)*s(27),0,s(2)*s(37),(true->[])),arc(s(5)*s(27),1,s(11)*s(35),(true->[])),arc(s(5)*s(27),2,s(16)*s(14),(true->[])),arc(s(8)*s(14),0,s(6)*s(28),(true->[])),arc(s(8)*s(14),1,s(18)*s(19),(true->[])),arc(s(8)*s(14),2,s(15)*s(24),(true->[])),arc(s(11)*s(26),0,s(2)*s(37),(true->[])),arc(s(11)*s(26),1,s(20)*s(34),(true->[])),arc(s(11)*s(26),2,s(27)*s(7),(true->[])),arc(s(16)*s(7),0,s(13)*s(16),(true->[])),arc(s(16)*s(7),1,s(30)*s(11),(true->[])),arc(s(16)*s(7),2,s(25)*s(13),(true->[])),arc(s(6)*s(16),0,s(6)*s(28),(true->[])),arc(s(6)*s(16),1,s(12)*s(27),(true->[])),arc(s(6)*s(16),2,s(16)*s(14),(true->[])),arc(s(15)*s(13),0,s(6)*s(28),(true->[])),arc(s(15)*s(13),1,s(29)*s(18),(true->[])),arc(s(15)*s(13),2,s(24)*s(23),(true->[])),arc(s(18)*s(11),0,s(31)*s(2),(true->[])),arc(s(18)*s(11),1,s(29)*s(18),(true->[])),arc(s(18)*s(11),2,s(24)*s(23),(true->[])),arc(s(23)*s(22),0,s(2)*s(37),(true->[])),arc(s(23)*s(22),1,s(40)*s(17),(true->[])),arc(s(23)*s(22),2,s(35)*s(29),(true->[])),arc(s(28)*s(17),0,s(44)*s(1),(true->[])),arc(s(28)*s(17),1,s(40)*s(17),(true->[])),arc(s(28)*s(17),2,s(35)*s(29),(true->[])),arc(s(31)*s(1),0,s(44)*s(1),(true->[])),arc(s(31)*s(1),1,s(44)*s(1),(true->[])),arc(s(31)*s(1),2,s(44)*s(3),(true->[])),arc(s(27)*s(3),0,s(26)*s(8),(true->[])),arc(s(27)*s(3),1,s(43)*s(5),(true->[])),arc(s(27)*s(3),2,s(39)*s(6),(true->[])),arc(s(12)*s(15),0,s(6)*s(28),(true->[])),arc(s(12)*s(15),1,s(21)*s(26),(true->[])),arc(s(12)*s(15),2,s(27)*s(7),(true->[])),arc(s(24)*s(12),0,s(6)*s(28),(true->[])),arc(s(24)*s(12),1,s(41)*s(17),(true->[])),arc(s(24)*s(12),2,s(36)*s(22),(true->[])),arc(s(29)*s(10),0,s(44)*s(1),(true->[])),arc(s(29)*s(10),1,s(41)*s(17),(true->[])),arc(s(29)*s(10),2,s(36)*s(22),(true->[])),arc(s(13)*s(8),0,s(13)*s(16),(true->[])),arc(s(13)*s(8),1,s(22)*s(15),(true->[])),arc(s(13)*s(8),2,s(27)*s(7),(true->[])),arc(s(25)*s(6),0,s(13)*s(16),(true->[])),arc(s(25)*s(6),1,s(42)*s(10),(true->[])),arc(s(25)*s(6),2,s(37)*s(12),(true->[])),arc(s(30)*s(5),0,s(44)*s(1),(true->[])),arc(s(30)*s(5),1,s(42)*s(10),(true->[])),arc(s(30)*s(5),2,s(37)*s(12),(true->[])),arc(s(2)*s(37),0,s(2)*s(38),(true->[])),arc(s(2)*s(37),1,s(5)*s(37),(true->[])),arc(s(2)*s(37),2,s(8)*s(33),(true->[])),arc(s(5)*s(36),0,s(2)*s(38),(true->[])),arc(s(5)*s(36),1,s(11)*s(36),(true->[])),arc(s(5)*s(36),2,s(16)*s(25),(true->[])),arc(s(8)*s(25),0,s(6)*s(37),(true->[])),arc(s(8)*s(25),1,s(18)*s(20),(true->[])),arc(s(8)*s(25),2,s(15)*s(32),(true->[])),arc(s(11)*s(35),0,s(2)*s(38),(true->[])),arc(s(11)*s(35),1,s(20)*s(35),(true->[])),arc(s(11)*s(35),2,s(27)*s(14),(true->[])),arc(s(16)*s(14),0,s(13)*s(28),(true->[])),arc(s(16)*s(14),1,s(30)*s(19),(true->[])),arc(s(16)*s(14),2,s(25)*s(24),(true->[])),arc(s(6)*s(28),0,s(6)*s(37),(true->[])),arc(s(6)*s(28),1,s(12)*s(36),(true->[])),arc(s(6)*s(28),2,s(16)*s(25),(true->[])),arc(s(15)*s(24),0,s(6)*s(37),(true->[])),arc(s(15)*s(24),1,s(29)*s(19),(true->[])),arc(s(15)*s(24),2,s(24)*s(31),(true->[])),arc(s(18)*s(19),0,s(31)*s(4),(true->[])),arc(s(18)*s(19),1,s(29)*s(19),(true->[])),arc(s(18)*s(19),2,s(24)*s(31),(true->[])),arc(s(20)*s(34),0,s(2)*s(38),(true->[])),arc(s(20)*s(34),1,s(32)*s(34),(true->[])),arc(s(20)*s(34),2,s(44)*s(7),(true->[])),arc(s(27)*s(7),0,s(26)*s(16),(true->[])),arc(s(27)*s(7),1,s(43)*s(11),(true->[])),arc(s(27)*s(7),2,s(39)*s(13),(true->[])),arc(s(13)*s(16),0,s(13)*s(28),(true->[])),arc(s(13)*s(16),1,s(22)*s(27),(true->[])),arc(s(13)*s(16),2,s(27)*s(14),(true->[])),arc(s(25)*s(13),0,s(13)*s(28),(true->[])),arc(s(25)*s(13),1,s(42)*s(18),(true->[])),arc(s(25)*s(13),2,s(37)*s(23),(true->[])),arc(s(30)*s(11),0,s(44)*s(2),(true->[])),arc(s(30)*s(11),1,s(42)*s(18),(true->[])),arc(s(30)*s(11),2,s(37)*s(23),(true->[])),arc(s(12)*s(27),0,s(6)*s(37),(true->[])),arc(s(12)*s(27),1,s(21)*s(35),(true->[])),arc(s(12)*s(27),2,s(27)*s(14),(true->[])),arc(s(24)*s(23),0,s(6)*s(37),(true->[])),arc(s(24)*s(23),1,s(41)*s(18),(true->[])),arc(s(24)*s(23),2,s(36)*s(30),(true->[])),arc(s(29)*s(18),0,s(44)*s(2),(true->[])),arc(s(29)*s(18),1,s(41)*s(18),(true->[])),arc(s(29)*s(18),2,s(36)*s(30),(true->[])),arc(s(31)*s(2),0,s(44)*s(2),(true->[])),arc(s(31)*s(2),1,s(44)*s(2),(true->[])),arc(s(31)*s(2),2,s(44)*s(7),(true->[])),arc(s(35)*s(29),0,s(2)*s(38),(true->[])),arc(s(35)*s(29),1,s(40)*s(17),(true->[])),arc(s(35)*s(29),2,s(35)*s(29),(true->[])),arc(s(40)*s(17),0,s(44)*s(1),(true->[])),arc(s(40)*s(17),1,s(40)*s(17),(true->[])),arc(s(40)*s(17),2,s(35)*s(29),(true->[])),arc(s(44)*s(1),0,s(44)*s(1),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(3),(true->[])),arc(s(44)*s(3),0,s(44)*s(8),(true->[])),arc(s(44)*s(3),1,s(44)*s(5),(true->[])),arc(s(44)*s(3),2,s(44)*s(6),(true->[])),arc(s(26)*s(8),0,s(26)*s(16),(true->[])),arc(s(26)*s(8),1,s(38)*s(15),(true->[])),arc(s(26)*s(8),2,s(44)*s(7),(true->[])),arc(s(39)*s(6),0,s(26)*s(16),(true->[])),arc(s(39)*s(6),1,s(43)*s(10),(true->[])),arc(s(39)*s(6),2,s(39)*s(12),(true->[])),arc(s(43)*s(5),0,s(44)*s(1),(true->[])),arc(s(43)*s(5),1,s(43)*s(10),(true->[])),arc(s(43)*s(5),2,s(39)*s(12),(true->[])),arc(s(21)*s(26),0,s(6)*s(37),(true->[])),arc(s(21)*s(26),1,s(33)*s(34),(true->[])),arc(s(21)*s(26),2,s(44)*s(7),(true->[])),arc(s(36)*s(22),0,s(6)*s(37),(true->[])),arc(s(36)*s(22),1,s(41)*s(17),(true->[])),arc(s(36)*s(22),2,s(36)*s(29),(true->[])),arc(s(41)*s(17),0,s(44)*s(1),(true->[])),arc(s(41)*s(17),1,s(41)*s(17),(true->[])),arc(s(41)*s(17),2,s(36)*s(29),(true->[])),arc(s(22)*s(15),0,s(13)*s(28),(true->[])),arc(s(22)*s(15),1,s(34)*s(26),(true->[])),arc(s(22)*s(15),2,s(44)*s(7),(true->[])),arc(s(37)*s(12),0,s(13)*s(28),(true->[])),arc(s(37)*s(12),1,s(42)*s(17),(true->[])),arc(s(37)*s(12),2,s(37)*s(22),(true->[])),arc(s(42)*s(10),0,s(44)*s(1),(true->[])),arc(s(42)*s(10),1,s(42)*s(17),(true->[])),arc(s(42)*s(10),2,s(37)*s(22),(true->[])),arc(s(2)*s(38),0,s(2)*s(38),(true->[])),arc(s(2)*s(38),1,s(5)*s(38),(true->[])),arc(s(2)*s(38),2,s(8)*s(38),(true->[])),arc(s(5)*s(37),0,s(2)*s(38),(true->[])),arc(s(5)*s(37),1,s(11)*s(37),(true->[])),arc(s(5)*s(37),2,s(16)*s(33),(true->[])),arc(s(8)*s(33),0,s(6)*s(38),(true->[])),arc(s(8)*s(33),1,s(18)*s(21),(true->[])),arc(s(8)*s(33),2,s(15)*s(33),(true->[])),arc(s(11)*s(36),0,s(2)*s(38),(true->[])),arc(s(11)*s(36),1,s(20)*s(36),(true->[])),arc(s(11)*s(36),2,s(27)*s(25),(true->[])),arc(s(16)*s(25),0,s(13)*s(37),(true->[])),arc(s(16)*s(25),1,s(30)*s(20),(true->[])),arc(s(16)*s(25),2,s(25)*s(32),(true->[])),arc(s(6)*s(37),0,s(6)*s(38),(true->[])),arc(s(6)*s(37),1,s(12)*s(37),(true->[])),arc(s(6)*s(37),2,s(16)*s(33),(true->[])),arc(s(15)*s(32),0,s(6)*s(38),(true->[])),arc(s(15)*s(32),1,s(29)*s(20),(true->[])),arc(s(15)*s(32),2,s(24)*s(32),(true->[])),arc(s(18)*s(20),0,s(31)*s(9),(true->[])),arc(s(18)*s(20),1,s(29)*s(20),(true->[])),arc(s(18)*s(20),2,s(24)*s(32),(true->[])),arc(s(20)*s(35),0,s(2)*s(38),(true->[])),arc(s(20)*s(35),1,s(32)*s(35),(true->[])),arc(s(20)*s(35),2,s(44)*s(14),(true->[])),arc(s(27)*s(14),0,s(26)*s(28),(true->[])),arc(s(27)*s(14),1,s(43)*s(19),(true->[])),arc(s(27)*s(14),2,s(39)*s(24),(true->[])),arc(s(13)*s(28),0,s(13)*s(37),(true->[])),arc(s(13)*s(28),1,s(22)*s(36),(true->[])),arc(s(13)*s(28),2,s(27)*s(25),(true->[])),arc(s(25)*s(24),0,s(13)*s(37),(true->[])),arc(s(25)*s(24),1,s(42)*s(19),(true->[])),arc(s(25)*s(24),2,s(37)*s(31),(true->[])),arc(s(30)*s(19),0,s(44)*s(4),(true->[])),arc(s(30)*s(19),1,s(42)*s(19),(true->[])),arc(s(30)*s(19),2,s(37)*s(31),(true->[])),arc(s(12)*s(36),0,s(6)*s(38),(true->[])),arc(s(12)*s(36),1,s(21)*s(36),(true->[])),arc(s(12)*s(36),2,s(27)*s(25),(true->[])),arc(s(24)*s(31),0,s(6)*s(38),(true->[])),arc(s(24)*s(31),1,s(41)*s(19),(true->[])),arc(s(24)*s(31),2,s(36)*s(31),(true->[])),arc(s(29)*s(19),0,s(44)*s(4),(true->[])),arc(s(29)*s(19),1,s(41)*s(19),(true->[])),arc(s(29)*s(19),2,s(36)*s(31),(true->[])),arc(s(31)*s(4),0,s(44)*s(4),(true->[])),arc(s(31)*s(4),1,s(44)*s(4),(true->[])),arc(s(31)*s(4),2,s(44)*s(14),(true->[])),arc(s(32)*s(34),0,s(2)*s(38),(true->[])),arc(s(32)*s(34),1,s(32)*s(34),(true->[])),arc(s(32)*s(34),2,s(44)*s(7),(true->[])),arc(s(44)*s(7),0,s(44)*s(16),(true->[])),arc(s(44)*s(7),1,s(44)*s(11),(true->[])),arc(s(44)*s(7),2,s(44)*s(13),(true->[])),arc(s(26)*s(16),0,s(26)*s(28),(true->[])),arc(s(26)*s(16),1,s(38)*s(27),(true->[])),arc(s(26)*s(16),2,s(44)*s(14),(true->[])),arc(s(39)*s(13),0,s(26)*s(28),(true->[])),arc(s(39)*s(13),1,s(43)*s(18),(true->[])),arc(s(39)*s(13),2,s(39)*s(23),(true->[])),arc(s(43)*s(11),0,s(44)*s(2),(true->[])),arc(s(43)*s(11),1,s(43)*s(18),(true->[])),arc(s(43)*s(11),2,s(39)*s(23),(true->[])),arc(s(22)*s(27),0,s(13)*s(37),(true->[])),arc(s(22)*s(27),1,s(34)*s(35),(true->[])),arc(s(22)*s(27),2,s(44)*s(14),(true->[])),arc(s(37)*s(23),0,s(13)*s(37),(true->[])),arc(s(37)*s(23),1,s(42)*s(18),(true->[])),arc(s(37)*s(23),2,s(37)*s(30),(true->[])),arc(s(42)*s(18),0,s(44)*s(2),(true->[])),arc(s(42)*s(18),1,s(42)*s(18),(true->[])),arc(s(42)*s(18),2,s(37)*s(30),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(2),(true->[])),arc(s(44)*s(2),2,s(44)*s(7),(true->[])),arc(s(21)*s(35),0,s(6)*s(38),(true->[])),arc(s(21)*s(35),1,s(33)*s(35),(true->[])),arc(s(21)*s(35),2,s(44)*s(14),(true->[])),arc(s(36)*s(30),0,s(6)*s(38),(true->[])),arc(s(36)*s(30),1,s(41)*s(18),(true->[])),arc(s(36)*s(30),2,s(36)*s(30),(true->[])),arc(s(41)*s(18),0,s(44)*s(2),(true->[])),arc(s(41)*s(18),1,s(41)*s(18),(true->[])),arc(s(41)*s(18),2,s(36)*s(30),(true->[])),arc(s(44)*s(5),0,s(44)*s(1),(true->[])),arc(s(44)*s(5),1,s(44)*s(10),(true->[])),arc(s(44)*s(5),2,s(44)*s(12),(true->[])),arc(s(44)*s(6),0,s(44)*s(16),(true->[])),arc(s(44)*s(6),1,s(44)*s(10),(true->[])),arc(s(44)*s(6),2,s(44)*s(12),(true->[])),arc(s(44)*s(8),0,s(44)*s(16),(true->[])),arc(s(44)*s(8),1,s(44)*s(15),(true->[])),arc(s(44)*s(8),2,s(44)*s(7),(true->[])),arc(s(38)*s(15),0,s(26)*s(28),(true->[])),arc(s(38)*s(15),1,s(38)*s(26),(true->[])),arc(s(38)*s(15),2,s(44)*s(7),(true->[])),arc(s(39)*s(12),0,s(26)*s(28),(true->[])),arc(s(39)*s(12),1,s(43)*s(17),(true->[])),arc(s(39)*s(12),2,s(39)*s(22),(true->[])),arc(s(43)*s(10),0,s(44)*s(1),(true->[])),arc(s(43)*s(10),1,s(43)*s(17),(true->[])),arc(s(43)*s(10),2,s(39)*s(22),(true->[])),arc(s(33)*s(34),0,s(6)*s(38),(true->[])),arc(s(33)*s(34),1,s(33)*s(34),(true->[])),arc(s(33)*s(34),2,s(44)*s(7),(true->[])),arc(s(36)*s(29),0,s(6)*s(38),(true->[])),arc(s(36)*s(29),1,s(41)*s(17),(true->[])),arc(s(36)*s(29),2,s(36)*s(29),(true->[])),arc(s(34)*s(26),0,s(13)*s(37),(true->[])),arc(s(34)*s(26),1,s(34)*s(34),(true->[])),arc(s(34)*s(26),2,s(44)*s(7),(true->[])),arc(s(37)*s(22),0,s(13)*s(37),(true->[])),arc(s(37)*s(22),1,s(42)*s(17),(true->[])),arc(s(37)*s(22),2,s(37)*s(29),(true->[])),arc(s(42)*s(17),0,s(44)*s(1),(true->[])),arc(s(42)*s(17),1,s(42)*s(17),(true->[])),arc(s(42)*s(17),2,s(37)*s(29),(true->[])),arc(s(5)*s(38),0,s(2)*s(38),(true->[])),arc(s(5)*s(38),1,s(11)*s(38),(true->[])),arc(s(5)*s(38),2,s(16)*s(38),(true->[])),arc(s(8)*s(38),0,s(6)*s(38),(true->[])),arc(s(8)*s(38),1,s(18)*s(38),(true->[])),arc(s(8)*s(38),2,s(15)*s(38),(true->[])),arc(s(11)*s(37),0,s(2)*s(38),(true->[])),arc(s(11)*s(37),1,s(20)*s(37),(true->[])),arc(s(11)*s(37),2,s(27)*s(33),(true->[])),arc(s(16)*s(33),0,s(13)*s(38),(true->[])),arc(s(16)*s(33),1,s(30)*s(21),(true->[])),arc(s(16)*s(33),2,s(25)*s(33),(true->[])),arc(s(6)*s(38),0,s(6)*s(38),(true->[])),arc(s(6)*s(38),1,s(12)*s(38),(true->[])),arc(s(6)*s(38),2,s(16)*s(38),(true->[])),arc(s(15)*s(33),0,s(6)*s(38),(true->[])),arc(s(15)*s(33),1,s(29)*s(21),(true->[])),arc(s(15)*s(33),2,s(24)*s(33),(true->[])),arc(s(18)*s(21),0,s(31)*s(21),(true->[])),arc(s(18)*s(21),1,s(29)*s(21),(true->[])),arc(s(18)*s(21),2,s(24)*s(33),(true->[])),arc(s(20)*s(36),0,s(2)*s(38),(true->[])),arc(s(20)*s(36),1,s(32)*s(36),(true->[])),arc(s(20)*s(36),2,s(44)*s(25),(true->[])),arc(s(27)*s(25),0,s(26)*s(37),(true->[])),arc(s(27)*s(25),1,s(43)*s(20),(true->[])),arc(s(27)*s(25),2,s(39)*s(32),(true->[])),arc(s(13)*s(37),0,s(13)*s(38),(true->[])),arc(s(13)*s(37),1,s(22)*s(37),(true->[])),arc(s(13)*s(37),2,s(27)*s(33),(true->[])),arc(s(25)*s(32),0,s(13)*s(38),(true->[])),arc(s(25)*s(32),1,s(42)*s(20),(true->[])),arc(s(25)*s(32),2,s(37)*s(32),(true->[])),arc(s(30)*s(20),0,s(44)*s(9),(true->[])),arc(s(30)*s(20),1,s(42)*s(20),(true->[])),arc(s(30)*s(20),2,s(37)*s(32),(true->[])),arc(s(12)*s(37),0,s(6)*s(38),(true->[])),arc(s(12)*s(37),1,s(21)*s(37),(true->[])),arc(s(12)*s(37),2,s(27)*s(33),(true->[])),arc(s(24)*s(32),0,s(6)*s(38),(true->[])),arc(s(24)*s(32),1,s(41)*s(20),(true->[])),arc(s(24)*s(32),2,s(36)*s(32),(true->[])),arc(s(29)*s(20),0,s(44)*s(9),(true->[])),arc(s(29)*s(20),1,s(41)*s(20),(true->[])),arc(s(29)*s(20),2,s(36)*s(32),(true->[])),arc(s(31)*s(9),0,s(44)*s(9),(true->[])),arc(s(31)*s(9),1,s(44)*s(9),(true->[])),arc(s(31)*s(9),2,s(44)*s(25),(true->[])),arc(s(32)*s(35),0,s(2)*s(38),(true->[])),arc(s(32)*s(35),1,s(32)*s(35),(true->[])),arc(s(32)*s(35),2,s(44)*s(14),(true->[])),arc(s(44)*s(14),0,s(44)*s(28),(true->[])),arc(s(44)*s(14),1,s(44)*s(19),(true->[])),arc(s(44)*s(14),2,s(44)*s(24),(true->[])),arc(s(26)*s(28),0,s(26)*s(37),(true->[])),arc(s(26)*s(28),1,s(38)*s(36),(true->[])),arc(s(26)*s(28),2,s(44)*s(25),(true->[])),arc(s(39)*s(24),0,s(26)*s(37),(true->[])),arc(s(39)*s(24),1,s(43)*s(19),(true->[])),arc(s(39)*s(24),2,s(39)*s(31),(true->[])),arc(s(43)*s(19),0,s(44)*s(4),(true->[])),arc(s(43)*s(19),1,s(43)*s(19),(true->[])),arc(s(43)*s(19),2,s(39)*s(31),(true->[])),arc(s(22)*s(36),0,s(13)*s(38),(true->[])),arc(s(22)*s(36),1,s(34)*s(36),(true->[])),arc(s(22)*s(36),2,s(44)*s(25),(true->[])),arc(s(37)*s(31),0,s(13)*s(38),(true->[])),arc(s(37)*s(31),1,s(42)*s(19),(true->[])),arc(s(37)*s(31),2,s(37)*s(31),(true->[])),arc(s(42)*s(19),0,s(44)*s(4),(true->[])),arc(s(42)*s(19),1,s(42)*s(19),(true->[])),arc(s(42)*s(19),2,s(37)*s(31),(true->[])),arc(s(44)*s(4),0,s(44)*s(4),(true->[])),arc(s(44)*s(4),1,s(44)*s(4),(true->[])),arc(s(44)*s(4),2,s(44)*s(14),(true->[])),arc(s(21)*s(36),0,s(6)*s(38),(true->[])),arc(s(21)*s(36),1,s(33)*s(36),(true->[])),arc(s(21)*s(36),2,s(44)*s(25),(true->[])),arc(s(36)*s(31),0,s(6)*s(38),(true->[])),arc(s(36)*s(31),1,s(41)*s(19),(true->[])),arc(s(36)*s(31),2,s(36)*s(31),(true->[])),arc(s(41)*s(19),0,s(44)*s(4),(true->[])),arc(s(41)*s(19),1,s(41)*s(19),(true->[])),arc(s(41)*s(19),2,s(36)*s(31),(true->[])),arc(s(44)*s(11),0,s(44)*s(2),(true->[])),arc(s(44)*s(11),1,s(44)*s(18),(true->[])),arc(s(44)*s(11),2,s(44)*s(23),(true->[])),arc(s(44)*s(13),0,s(44)*s(28),(true->[])),arc(s(44)*s(13),1,s(44)*s(18),(true->[])),arc(s(44)*s(13),2,s(44)*s(23),(true->[])),arc(s(44)*s(16),0,s(44)*s(28),(true->[])),arc(s(44)*s(16),1,s(44)*s(27),(true->[])),arc(s(44)*s(16),2,s(44)*s(14),(true->[])),arc(s(38)*s(27),0,s(26)*s(37),(true->[])),arc(s(38)*s(27),1,s(38)*s(35),(true->[])),arc(s(38)*s(27),2,s(44)*s(14),(true->[])),arc(s(39)*s(23),0,s(26)*s(37),(true->[])),arc(s(39)*s(23),1,s(43)*s(18),(true->[])),arc(s(39)*s(23),2,s(39)*s(30),(true->[])),arc(s(43)*s(18),0,s(44)*s(2),(true->[])),arc(s(43)*s(18),1,s(43)*s(18),(true->[])),arc(s(43)*s(18),2,s(39)*s(30),(true->[])),arc(s(34)*s(35),0,s(13)*s(38),(true->[])),arc(s(34)*s(35),1,s(34)*s(35),(true->[])),arc(s(34)*s(35),2,s(44)*s(14),(true->[])),arc(s(37)*s(30),0,s(13)*s(38),(true->[])),arc(s(37)*s(30),1,s(42)*s(18),(true->[])),arc(s(37)*s(30),2,s(37)*s(30),(true->[])),arc(s(33)*s(35),0,s(6)*s(38),(true->[])),arc(s(33)*s(35),1,s(33)*s(35),(true->[])),arc(s(33)*s(35),2,s(44)*s(14),(true->[])),arc(s(44)*s(10),0,s(44)*s(1),(true->[])),arc(s(44)*s(10),1,s(44)*s(17),(true->[])),arc(s(44)*s(10),2,s(44)*s(22),(true->[])),arc(s(44)*s(12),0,s(44)*s(28),(true->[])),arc(s(44)*s(12),1,s(44)*s(17),(true->[])),arc(s(44)*s(12),2,s(44)*s(22),(true->[])),arc(s(44)*s(15),0,s(44)*s(28),(true->[])),arc(s(44)*s(15),1,s(44)*s(26),(true->[])),arc(s(44)*s(15),2,s(44)*s(7),(true->[])),arc(s(38)*s(26),0,s(26)*s(37),(true->[])),arc(s(38)*s(26),1,s(38)*s(34),(true->[])),arc(s(38)*s(26),2,s(44)*s(7),(true->[])),arc(s(39)*s(22),0,s(26)*s(37),(true->[])),arc(s(39)*s(22),1,s(43)*s(17),(true->[])),arc(s(39)*s(22),2,s(39)*s(29),(true->[])),arc(s(43)*s(17),0,s(44)*s(1),(true->[])),arc(s(43)*s(17),1,s(43)*s(17),(true->[])),arc(s(43)*s(17),2,s(39)*s(29),(true->[])),arc(s(34)*s(34),0,s(13)*s(38),(true->[])),arc(s(34)*s(34),1,s(34)*s(34),(true->[])),arc(s(34)*s(34),2,s(44)*s(7),(true->[])),arc(s(37)*s(29),0,s(13)*s(38),(true->[])),arc(s(37)*s(29),1,s(42)*s(17),(true->[])),arc(s(37)*s(29),2,s(37)*s(29),(true->[])),arc(s(11)*s(38),0,s(2)*s(38),(true->[])),arc(s(11)*s(38),1,s(20)*s(38),(true->[])),arc(s(11)*s(38),2,s(27)*s(38),(true->[])),arc(s(16)*s(38),0,s(13)*s(38),(true->[])),arc(s(16)*s(38),1,s(30)*s(38),(true->[])),arc(s(16)*s(38),2,s(25)*s(38),(true->[])),arc(s(15)*s(38),0,s(6)*s(38),(true->[])),arc(s(15)*s(38),1,s(29)*s(38),(true->[])),arc(s(15)*s(38),2,s(24)*s(38),(true->[])),arc(s(18)*s(38),0,s(31)*s(38),(true->[])),arc(s(18)*s(38),1,s(29)*s(38),(true->[])),arc(s(18)*s(38),2,s(24)*s(38),(true->[])),arc(s(20)*s(37),0,s(2)*s(38),(true->[])),arc(s(20)*s(37),1,s(32)*s(37),(true->[])),arc(s(20)*s(37),2,s(44)*s(33),(true->[])),arc(s(27)*s(33),0,s(26)*s(38),(true->[])),arc(s(27)*s(33),1,s(43)*s(21),(true->[])),arc(s(27)*s(33),2,s(39)*s(33),(true->[])),arc(s(13)*s(38),0,s(13)*s(38),(true->[])),arc(s(13)*s(38),1,s(22)*s(38),(true->[])),arc(s(13)*s(38),2,s(27)*s(38),(true->[])),arc(s(25)*s(33),0,s(13)*s(38),(true->[])),arc(s(25)*s(33),1,s(42)*s(21),(true->[])),arc(s(25)*s(33),2,s(37)*s(33),(true->[])),arc(s(30)*s(21),0,s(44)*s(21),(true->[])),arc(s(30)*s(21),1,s(42)*s(21),(true->[])),arc(s(30)*s(21),2,s(37)*s(33),(true->[])),arc(s(12)*s(38),0,s(6)*s(38),(true->[])),arc(s(12)*s(38),1,s(21)*s(38),(true->[])),arc(s(12)*s(38),2,s(27)*s(38),(true->[])),arc(s(24)*s(33),0,s(6)*s(38),(true->[])),arc(s(24)*s(33),1,s(41)*s(21),(true->[])),arc(s(24)*s(33),2,s(36)*s(33),(true->[])),arc(s(29)*s(21),0,s(44)*s(21),(true->[])),arc(s(29)*s(21),1,s(41)*s(21),(true->[])),arc(s(29)*s(21),2,s(36)*s(33),(true->[])),arc(s(31)*s(21),0,s(44)*s(21),(true->[])),arc(s(31)*s(21),1,s(44)*s(21),(true->[])),arc(s(31)*s(21),2,s(44)*s(33),(true->[])),arc(s(32)*s(36),0,s(2)*s(38),(true->[])),arc(s(32)*s(36),1,s(32)*s(36),(true->[])),arc(s(32)*s(36),2,s(44)*s(25),(true->[])),arc(s(44)*s(25),0,s(44)*s(37),(true->[])),arc(s(44)*s(25),1,s(44)*s(20),(true->[])),arc(s(44)*s(25),2,s(44)*s(32),(true->[])),arc(s(26)*s(37),0,s(26)*s(38),(true->[])),arc(s(26)*s(37),1,s(38)*s(37),(true->[])),arc(s(26)*s(37),2,s(44)*s(33),(true->[])),arc(s(39)*s(32),0,s(26)*s(38),(true->[])),arc(s(39)*s(32),1,s(43)*s(20),(true->[])),arc(s(39)*s(32),2,s(39)*s(32),(true->[])),arc(s(43)*s(20),0,s(44)*s(9),(true->[])),arc(s(43)*s(20),1,s(43)*s(20),(true->[])),arc(s(43)*s(20),2,s(39)*s(32),(true->[])),arc(s(22)*s(37),0,s(13)*s(38),(true->[])),arc(s(22)*s(37),1,s(34)*s(37),(true->[])),arc(s(22)*s(37),2,s(44)*s(33),(true->[])),arc(s(37)*s(32),0,s(13)*s(38),(true->[])),arc(s(37)*s(32),1,s(42)*s(20),(true->[])),arc(s(37)*s(32),2,s(37)*s(32),(true->[])),arc(s(42)*s(20),0,s(44)*s(9),(true->[])),arc(s(42)*s(20),1,s(42)*s(20),(true->[])),arc(s(42)*s(20),2,s(37)*s(32),(true->[])),arc(s(44)*s(9),0,s(44)*s(9),(true->[])),arc(s(44)*s(9),1,s(44)*s(9),(true->[])),arc(s(44)*s(9),2,s(44)*s(25),(true->[])),arc(s(21)*s(37),0,s(6)*s(38),(true->[])),arc(s(21)*s(37),1,s(33)*s(37),(true->[])),arc(s(21)*s(37),2,s(44)*s(33),(true->[])),arc(s(36)*s(32),0,s(6)*s(38),(true->[])),arc(s(36)*s(32),1,s(41)*s(20),(true->[])),arc(s(36)*s(32),2,s(36)*s(32),(true->[])),arc(s(41)*s(20),0,s(44)*s(9),(true->[])),arc(s(41)*s(20),1,s(41)*s(20),(true->[])),arc(s(41)*s(20),2,s(36)*s(32),(true->[])),arc(s(44)*s(19),0,s(44)*s(4),(true->[])),arc(s(44)*s(19),1,s(44)*s(19),(true->[])),arc(s(44)*s(19),2,s(44)*s(31),(true->[])),arc(s(44)*s(24),0,s(44)*s(37),(true->[])),arc(s(44)*s(24),1,s(44)*s(19),(true->[])),arc(s(44)*s(24),2,s(44)*s(31),(true->[])),arc(s(44)*s(28),0,s(44)*s(37),(true->[])),arc(s(44)*s(28),1,s(44)*s(36),(true->[])),arc(s(44)*s(28),2,s(44)*s(25),(true->[])),arc(s(38)*s(36),0,s(26)*s(38),(true->[])),arc(s(38)*s(36),1,s(38)*s(36),(true->[])),arc(s(38)*s(36),2,s(44)*s(25),(true->[])),arc(s(39)*s(31),0,s(26)*s(38),(true->[])),arc(s(39)*s(31),1,s(43)*s(19),(true->[])),arc(s(39)*s(31),2,s(39)*s(31),(true->[])),arc(s(34)*s(36),0,s(13)*s(38),(true->[])),arc(s(34)*s(36),1,s(34)*s(36),(true->[])),arc(s(34)*s(36),2,s(44)*s(25),(true->[])),arc(s(33)*s(36),0,s(6)*s(38),(true->[])),arc(s(33)*s(36),1,s(33)*s(36),(true->[])),arc(s(33)*s(36),2,s(44)*s(25),(true->[])),arc(s(44)*s(18),0,s(44)*s(2),(true->[])),arc(s(44)*s(18),1,s(44)*s(18),(true->[])),arc(s(44)*s(18),2,s(44)*s(30),(true->[])),arc(s(44)*s(23),0,s(44)*s(37),(true->[])),arc(s(44)*s(23),1,s(44)*s(18),(true->[])),arc(s(44)*s(23),2,s(44)*s(30),(true->[])),arc(s(44)*s(27),0,s(44)*s(37),(true->[])),arc(s(44)*s(27),1,s(44)*s(35),(true->[])),arc(s(44)*s(27),2,s(44)*s(14),(true->[])),arc(s(38)*s(35),0,s(26)*s(38),(true->[])),arc(s(38)*s(35),1,s(38)*s(35),(true->[])),arc(s(38)*s(35),2,s(44)*s(14),(true->[])),arc(s(39)*s(30),0,s(26)*s(38),(true->[])),arc(s(39)*s(30),1,s(43)*s(18),(true->[])),arc(s(39)*s(30),2,s(39)*s(30),(true->[])),arc(s(44)*s(17),0,s(44)*s(1),(true->[])),arc(s(44)*s(17),1,s(44)*s(17),(true->[])),arc(s(44)*s(17),2,s(44)*s(29),(true->[])),arc(s(44)*s(22),0,s(44)*s(37),(true->[])),arc(s(44)*s(22),1,s(44)*s(17),(true->[])),arc(s(44)*s(22),2,s(44)*s(29),(true->[])),arc(s(44)*s(26),0,s(44)*s(37),(true->[])),arc(s(44)*s(26),1,s(44)*s(34),(true->[])),arc(s(44)*s(26),2,s(44)*s(7),(true->[])),arc(s(38)*s(34),0,s(26)*s(38),(true->[])),arc(s(38)*s(34),1,s(38)*s(34),(true->[])),arc(s(38)*s(34),2,s(44)*s(7),(true->[])),arc(s(39)*s(29),0,s(26)*s(38),(true->[])),arc(s(39)*s(29),1,s(43)*s(17),(true->[])),arc(s(39)*s(29),2,s(39)*s(29),(true->[])),arc(s(20)*s(38),0,s(2)*s(38),(true->[])),arc(s(20)*s(38),1,s(32)*s(38),(true->[])),arc(s(20)*s(38),2,s(44)*s(38),(true->[])),arc(s(27)*s(38),0,s(26)*s(38),(true->[])),arc(s(27)*s(38),1,s(43)*s(38),(true->[])),arc(s(27)*s(38),2,s(39)*s(38),(true->[])),arc(s(25)*s(38),0,s(13)*s(38),(true->[])),arc(s(25)*s(38),1,s(42)*s(38),(true->[])),arc(s(25)*s(38),2,s(37)*s(38),(true->[])),arc(s(30)*s(38),0,s(44)*s(38),(true->[])),arc(s(30)*s(38),1,s(42)*s(38),(true->[])),arc(s(30)*s(38),2,s(37)*s(38),(true->[])),arc(s(24)*s(38),0,s(6)*s(38),(true->[])),arc(s(24)*s(38),1,s(41)*s(38),(true->[])),arc(s(24)*s(38),2,s(36)*s(38),(true->[])),arc(s(29)*s(38),0,s(44)*s(38),(true->[])),arc(s(29)*s(38),1,s(41)*s(38),(true->[])),arc(s(29)*s(38),2,s(36)*s(38),(true->[])),arc(s(31)*s(38),0,s(44)*s(38),(true->[])),arc(s(31)*s(38),1,s(44)*s(38),(true->[])),arc(s(31)*s(38),2,s(44)*s(38),(true->[])),arc(s(32)*s(37),0,s(2)*s(38),(true->[])),arc(s(32)*s(37),1,s(32)*s(37),(true->[])),arc(s(32)*s(37),2,s(44)*s(33),(true->[])),arc(s(44)*s(33),0,s(44)*s(38),(true->[])),arc(s(44)*s(33),1,s(44)*s(21),(true->[])),arc(s(44)*s(33),2,s(44)*s(33),(true->[])),arc(s(26)*s(38),0,s(26)*s(38),(true->[])),arc(s(26)*s(38),1,s(38)*s(38),(true->[])),arc(s(26)*s(38),2,s(44)*s(38),(true->[])),arc(s(39)*s(33),0,s(26)*s(38),(true->[])),arc(s(39)*s(33),1,s(43)*s(21),(true->[])),arc(s(39)*s(33),2,s(39)*s(33),(true->[])),arc(s(43)*s(21),0,s(44)*s(21),(true->[])),arc(s(43)*s(21),1,s(43)*s(21),(true->[])),arc(s(43)*s(21),2,s(39)*s(33),(true->[])),arc(s(22)*s(38),0,s(13)*s(38),(true->[])),arc(s(22)*s(38),1,s(34)*s(38),(true->[])),arc(s(22)*s(38),2,s(44)*s(38),(true->[])),arc(s(37)*s(33),0,s(13)*s(38),(true->[])),arc(s(37)*s(33),1,s(42)*s(21),(true->[])),arc(s(37)*s(33),2,s(37)*s(33),(true->[])),arc(s(42)*s(21),0,s(44)*s(21),(true->[])),arc(s(42)*s(21),1,s(42)*s(21),(true->[])),arc(s(42)*s(21),2,s(37)*s(33),(true->[])),arc(s(44)*s(21),0,s(44)*s(21),(true->[])),arc(s(44)*s(21),1,s(44)*s(21),(true->[])),arc(s(44)*s(21),2,s(44)*s(33),(true->[])),arc(s(21)*s(38),0,s(6)*s(38),(true->[])),arc(s(21)*s(38),1,s(33)*s(38),(true->[])),arc(s(21)*s(38),2,s(44)*s(38),(true->[])),arc(s(36)*s(33),0,s(6)*s(38),(true->[])),arc(s(36)*s(33),1,s(41)*s(21),(true->[])),arc(s(36)*s(33),2,s(36)*s(33),(true->[])),arc(s(41)*s(21),0,s(44)*s(21),(true->[])),arc(s(41)*s(21),1,s(41)*s(21),(true->[])),arc(s(41)*s(21),2,s(36)*s(33),(true->[])),arc(s(44)*s(20),0,s(44)*s(9),(true->[])),arc(s(44)*s(20),1,s(44)*s(20),(true->[])),arc(s(44)*s(20),2,s(44)*s(32),(true->[])),arc(s(44)*s(32),0,s(44)*s(38),(true->[])),arc(s(44)*s(32),1,s(44)*s(20),(true->[])),arc(s(44)*s(32),2,s(44)*s(32),(true->[])),arc(s(44)*s(37),0,s(44)*s(38),(true->[])),arc(s(44)*s(37),1,s(44)*s(37),(true->[])),arc(s(44)*s(37),2,s(44)*s(33),(true->[])),arc(s(38)*s(37),0,s(26)*s(38),(true->[])),arc(s(38)*s(37),1,s(38)*s(37),(true->[])),arc(s(38)*s(37),2,s(44)*s(33),(true->[])),arc(s(34)*s(37),0,s(13)*s(38),(true->[])),arc(s(34)*s(37),1,s(34)*s(37),(true->[])),arc(s(34)*s(37),2,s(44)*s(33),(true->[])),arc(s(33)*s(37),0,s(6)*s(38),(true->[])),arc(s(33)*s(37),1,s(33)*s(37),(true->[])),arc(s(33)*s(37),2,s(44)*s(33),(true->[])),arc(s(44)*s(31),0,s(44)*s(38),(true->[])),arc(s(44)*s(31),1,s(44)*s(19),(true->[])),arc(s(44)*s(31),2,s(44)*s(31),(true->[])),arc(s(44)*s(36),0,s(44)*s(38),(true->[])),arc(s(44)*s(36),1,s(44)*s(36),(true->[])),arc(s(44)*s(36),2,s(44)*s(25),(true->[])),arc(s(44)*s(30),0,s(44)*s(38),(true->[])),arc(s(44)*s(30),1,s(44)*s(18),(true->[])),arc(s(44)*s(30),2,s(44)*s(30),(true->[])),arc(s(44)*s(35),0,s(44)*s(38),(true->[])),arc(s(44)*s(35),1,s(44)*s(35),(true->[])),arc(s(44)*s(35),2,s(44)*s(14),(true->[])),arc(s(44)*s(29),0,s(44)*s(38),(true->[])),arc(s(44)*s(29),1,s(44)*s(17),(true->[])),arc(s(44)*s(29),2,s(44)*s(29),(true->[])),arc(s(44)*s(34),0,s(44)*s(38),(true->[])),arc(s(44)*s(34),1,s(44)*s(34),(true->[])),arc(s(44)*s(34),2,s(44)*s(7),(true->[])),arc(s(32)*s(38),0,s(2)*s(38),(true->[])),arc(s(32)*s(38),1,s(32)*s(38),(true->[])),arc(s(32)*s(38),2,s(44)*s(38),(true->[])),arc(s(44)*s(38),0,s(44)*s(38),(true->[])),arc(s(44)*s(38),1,s(44)*s(38),(true->[])),arc(s(44)*s(38),2,s(44)*s(38),(true->[])),arc(s(39)*s(38),0,s(26)*s(38),(true->[])),arc(s(39)*s(38),1,s(43)*s(38),(true->[])),arc(s(39)*s(38),2,s(39)*s(38),(true->[])),arc(s(43)*s(38),0,s(44)*s(38),(true->[])),arc(s(43)*s(38),1,s(43)*s(38),(true->[])),arc(s(43)*s(38),2,s(39)*s(38),(true->[])),arc(s(37)*s(38),0,s(13)*s(38),(true->[])),arc(s(37)*s(38),1,s(42)*s(38),(true->[])),arc(s(37)*s(38),2,s(37)*s(38),(true->[])),arc(s(42)*s(38),0,s(44)*s(38),(true->[])),arc(s(42)*s(38),1,s(42)*s(38),(true->[])),arc(s(42)*s(38),2,s(37)*s(38),(true->[])),arc(s(36)*s(38),0,s(6)*s(38),(true->[])),arc(s(36)*s(38),1,s(41)*s(38),(true->[])),arc(s(36)*s(38),2,s(36)*s(38),(true->[])),arc(s(41)*s(38),0,s(44)*s(38),(true->[])),arc(s(41)*s(38),1,s(41)*s(38),(true->[])),arc(s(41)*s(38),2,s(36)*s(38),(true->[])),arc(s(38)*s(38),0,s(26)*s(38),(true->[])),arc(s(38)*s(38),1,s(38)*s(38),(true->[])),arc(s(38)*s(38),2,s(44)*s(38),(true->[])),arc(s(34)*s(38),0,s(13)*s(38),(true->[])),arc(s(34)*s(38),1,s(34)*s(38),(true->[])),arc(s(34)*s(38),2,s(44)*s(38),(true->[])),arc(s(33)*s(38),0,s(6)*s(38),(true->[])),arc(s(33)*s(38),1,s(33)*s(38),(true->[])),arc(s(33)*s(38),2,s(44)*s(38),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_gorge, sum_width_gorge_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(47)*s(3)),sink(s(48)*s(3)),sink(s(49)*s(3)),sink(s(50)*s(3)),sink(s(52)*s(3)),sink(s(53)*s(3)),sink(s(54)*s(3)),sink(s(55)*s(3)),sink(s(56)*s(3)),sink(s(58)*s(3)),sink(s(59)*s(3)),sink(s(60)*s(3)),sink(s(61)*s(3)),sink(s(62)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(2)*s(3),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(2)*s(3),(true->[])),arc(s(7)*s(2),1,s(17)*s(1),(true->[])),arc(s(7)*s(2),2,s(14)*s(2),(true->[])),arc(s(9)*s(1),0,s(19)*s(1),(true->[])),arc(s(9)*s(1),1,s(17)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(18)*s(1),(true->[])),arc(s(8)*s(2),2,s(15)*s(2),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(2),(true->[])),arc(s(5)*s(3),0,s(2)*s(3),(true->[])),arc(s(5)*s(3),1,s(11)*s(3),(true->[])),arc(s(5)*s(3),2,s(16)*s(3),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(18)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(3),(true->[])),arc(s(14)*s(2),0,s(2)*s(3),(true->[])),arc(s(14)*s(2),1,s(28)*s(1),(true->[])),arc(s(14)*s(2),2,s(24)*s(2),(true->[])),arc(s(17)*s(1),0,s(31)*s(1),(true->[])),arc(s(17)*s(1),1,s(28)*s(1),(true->[])),arc(s(17)*s(1),2,s(24)*s(2),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(2),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(6)*s(3),(true->[])),arc(s(15)*s(2),1,s(29)*s(1),(true->[])),arc(s(15)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(1),0,s(31)*s(1),(true->[])),arc(s(18)*s(1),1,s(29)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(2),(true->[])),arc(s(16)*s(2),0,s(13)*s(3),(true->[])),arc(s(16)*s(2),1,s(30)*s(1),(true->[])),arc(s(16)*s(2),2,s(26)*s(2),(true->[])),arc(s(11)*s(3),0,s(2)*s(3),(true->[])),arc(s(11)*s(3),1,s(20)*s(3),(true->[])),arc(s(11)*s(3),2,s(27)*s(3),(true->[])),arc(s(16)*s(3),0,s(13)*s(3),(true->[])),arc(s(16)*s(3),1,s(30)*s(3),(true->[])),arc(s(16)*s(3),2,s(26)*s(3),(true->[])),arc(s(15)*s(3),0,s(6)*s(3),(true->[])),arc(s(15)*s(3),1,s(29)*s(3),(true->[])),arc(s(15)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(31)*s(3),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(2),0,s(2)*s(3),(true->[])),arc(s(24)*s(2),1,s(42)*s(1),(true->[])),arc(s(24)*s(2),2,s(36)*s(2),(true->[])),arc(s(28)*s(1),0,s(46)*s(1),(true->[])),arc(s(28)*s(1),1,s(42)*s(1),(true->[])),arc(s(28)*s(1),2,s(36)*s(2),(true->[])),arc(s(31)*s(1),0,s(46)*s(1),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(41)*s(2),(true->[])),arc(s(27)*s(2),0,s(23)*s(3),(true->[])),arc(s(27)*s(2),1,s(45)*s(1),(true->[])),arc(s(27)*s(2),2,s(39)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(3),(true->[])),arc(s(12)*s(3),1,s(21)*s(3),(true->[])),arc(s(12)*s(3),2,s(27)*s(3),(true->[])),arc(s(25)*s(2),0,s(6)*s(3),(true->[])),arc(s(25)*s(2),1,s(43)*s(1),(true->[])),arc(s(25)*s(2),2,s(37)*s(2),(true->[])),arc(s(29)*s(1),0,s(46)*s(1),(true->[])),arc(s(29)*s(1),1,s(43)*s(1),(true->[])),arc(s(29)*s(1),2,s(37)*s(2),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(22)*s(3),(true->[])),arc(s(13)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(2),0,s(13)*s(3),(true->[])),arc(s(26)*s(2),1,s(44)*s(1),(true->[])),arc(s(26)*s(2),2,s(38)*s(2),(true->[])),arc(s(30)*s(1),0,s(46)*s(1),(true->[])),arc(s(30)*s(1),1,s(44)*s(1),(true->[])),arc(s(30)*s(1),2,s(38)*s(2),(true->[])),arc(s(20)*s(3),0,s(2)*s(3),(true->[])),arc(s(20)*s(3),1,s(32)*s(3),(true->[])),arc(s(20)*s(3),2,s(41)*s(3),(true->[])),arc(s(27)*s(3),0,s(23)*s(3),(true->[])),arc(s(27)*s(3),1,s(45)*s(3),(true->[])),arc(s(27)*s(3),2,s(39)*s(3),(true->[])),arc(s(26)*s(3),0,s(13)*s(3),(true->[])),arc(s(26)*s(3),1,s(44)*s(3),(true->[])),arc(s(26)*s(3),2,s(38)*s(3),(true->[])),arc(s(30)*s(3),0,s(46)*s(3),(true->[])),arc(s(30)*s(3),1,s(44)*s(3),(true->[])),arc(s(30)*s(3),2,s(38)*s(3),(true->[])),arc(s(25)*s(3),0,s(6)*s(3),(true->[])),arc(s(25)*s(3),1,s(43)*s(3),(true->[])),arc(s(25)*s(3),2,s(37)*s(3),(true->[])),arc(s(29)*s(3),0,s(46)*s(3),(true->[])),arc(s(29)*s(3),1,s(43)*s(3),(true->[])),arc(s(29)*s(3),2,s(37)*s(3),(true->[])),arc(s(31)*s(3),0,s(46)*s(3),(true->[])),arc(s(31)*s(3),1,s(46)*s(3),(true->[])),arc(s(31)*s(3),2,s(41)*s(3),(true->[])),arc(s(36)*s(2),0,s(2)*s(3),(true->[])),arc(s(36)*s(2),1,s(57)*s(1),(true->[])),arc(s(36)*s(2),2,s(51)*s(2),(true->[])),arc(s(42)*s(1),0,s(62)*s(1),(true->[])),arc(s(42)*s(1),1,s(57)*s(1),(true->[])),arc(s(42)*s(1),2,s(51)*s(2),(true->[])),arc(s(46)*s(1),0,s(62)*s(1),(true->[])),arc(s(46)*s(1),1,s(62)*s(1),(true->[])),arc(s(46)*s(1),2,s(62)*s(2),(true->[])),arc(s(41)*s(2),0,s(40)*s(3),(true->[])),arc(s(41)*s(2),1,s(61)*s(1),(true->[])),arc(s(41)*s(2),2,s(56)*s(2),(true->[])),arc(s(23)*s(3),0,s(23)*s(3),(true->[])),arc(s(23)*s(3),1,s(35)*s(3),(true->[])),arc(s(23)*s(3),2,s(41)*s(3),(true->[])),arc(s(39)*s(2),0,s(23)*s(3),(true->[])),arc(s(39)*s(2),1,s(60)*s(1),(true->[])),arc(s(39)*s(2),2,s(54)*s(2),(true->[])),arc(s(45)*s(1),0,s(62)*s(1),(true->[])),arc(s(45)*s(1),1,s(60)*s(1),(true->[])),arc(s(45)*s(1),2,s(54)*s(2),(true->[])),arc(s(21)*s(3),0,s(6)*s(3),(true->[])),arc(s(21)*s(3),1,s(33)*s(3),(true->[])),arc(s(21)*s(3),2,s(41)*s(3),(true->[])),arc(s(37)*s(2),0,s(6)*s(3),(true->[])),arc(s(37)*s(2),1,s(58)*s(1),(true->[])),arc(s(37)*s(2),2,s(52)*s(2),(true->[])),arc(s(43)*s(1),0,s(62)*s(1),(true->[])),arc(s(43)*s(1),1,s(58)*s(1),(true->[])),arc(s(43)*s(1),2,s(52)*s(2),(true->[])),arc(s(22)*s(3),0,s(13)*s(3),(true->[])),arc(s(22)*s(3),1,s(34)*s(3),(true->[])),arc(s(22)*s(3),2,s(41)*s(3),(true->[])),arc(s(38)*s(2),0,s(13)*s(3),(true->[])),arc(s(38)*s(2),1,s(59)*s(1),(true->[])),arc(s(38)*s(2),2,s(53)*s(2),(true->[])),arc(s(44)*s(1),0,s(62)*s(1),(true->[])),arc(s(44)*s(1),1,s(59)*s(1),(true->[])),arc(s(44)*s(1),2,s(53)*s(2),(true->[])),arc(s(32)*s(3),0,s(2)*s(3),(true->[])),arc(s(32)*s(3),1,s(47)*s(3),(true->[])),arc(s(32)*s(3),2,s(62)*s(3),(true->[])),arc(s(41)*s(3),0,s(40)*s(3),(true->[])),arc(s(41)*s(3),1,s(61)*s(3),(true->[])),arc(s(41)*s(3),2,s(56)*s(3),(true->[])),arc(s(39)*s(3),0,s(23)*s(3),(true->[])),arc(s(39)*s(3),1,s(60)*s(3),(true->[])),arc(s(39)*s(3),2,s(54)*s(3),(true->[])),arc(s(45)*s(3),0,s(62)*s(3),(true->[])),arc(s(45)*s(3),1,s(60)*s(3),(true->[])),arc(s(45)*s(3),2,s(54)*s(3),(true->[])),arc(s(38)*s(3),0,s(13)*s(3),(true->[])),arc(s(38)*s(3),1,s(59)*s(3),(true->[])),arc(s(38)*s(3),2,s(53)*s(3),(true->[])),arc(s(44)*s(3),0,s(62)*s(3),(true->[])),arc(s(44)*s(3),1,s(59)*s(3),(true->[])),arc(s(44)*s(3),2,s(53)*s(3),(true->[])),arc(s(46)*s(3),0,s(62)*s(3),(true->[])),arc(s(46)*s(3),1,s(62)*s(3),(true->[])),arc(s(46)*s(3),2,s(62)*s(3),(true->[])),arc(s(37)*s(3),0,s(6)*s(3),(true->[])),arc(s(37)*s(3),1,s(58)*s(3),(true->[])),arc(s(37)*s(3),2,s(52)*s(3),(true->[])),arc(s(43)*s(3),0,s(62)*s(3),(true->[])),arc(s(43)*s(3),1,s(58)*s(3),(true->[])),arc(s(43)*s(3),2,s(52)*s(3),(true->[])),arc(s(51)*s(2),0,s(2)*s(3),(true->[])),arc(s(51)*s(2),1,s(57)*s(1),(true->[])),arc(s(51)*s(2),2,s(51)*s(2),(true->[])),arc(s(57)*s(1),0,s(62)*s(1),(true->[])),arc(s(57)*s(1),1,s(57)*s(1),(true->[])),arc(s(57)*s(1),2,s(51)*s(2),(true->[])),arc(s(62)*s(1),0,s(62)*s(1),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(2),(true->[])),arc(s(62)*s(2),0,s(62)*s(3),(true->[])),arc(s(62)*s(2),1,s(62)*s(1),(true->[])),arc(s(62)*s(2),2,s(62)*s(2),(true->[])),arc(s(40)*s(3),0,s(40)*s(3),(true->[])),arc(s(40)*s(3),1,s(55)*s(3),(true->[])),arc(s(40)*s(3),2,s(62)*s(3),(true->[])),arc(s(56)*s(2),0,s(40)*s(3),(true->[])),arc(s(56)*s(2),1,s(61)*s(1),(true->[])),arc(s(56)*s(2),2,s(56)*s(2),(true->[])),arc(s(61)*s(1),0,s(62)*s(1),(true->[])),arc(s(61)*s(1),1,s(61)*s(1),(true->[])),arc(s(61)*s(1),2,s(56)*s(2),(true->[])),arc(s(35)*s(3),0,s(23)*s(3),(true->[])),arc(s(35)*s(3),1,s(50)*s(3),(true->[])),arc(s(35)*s(3),2,s(62)*s(3),(true->[])),arc(s(54)*s(2),0,s(23)*s(3),(true->[])),arc(s(54)*s(2),1,s(60)*s(1),(true->[])),arc(s(54)*s(2),2,s(54)*s(2),(true->[])),arc(s(60)*s(1),0,s(62)*s(1),(true->[])),arc(s(60)*s(1),1,s(60)*s(1),(true->[])),arc(s(60)*s(1),2,s(54)*s(2),(true->[])),arc(s(33)*s(3),0,s(6)*s(3),(true->[])),arc(s(33)*s(3),1,s(48)*s(3),(true->[])),arc(s(33)*s(3),2,s(62)*s(3),(true->[])),arc(s(52)*s(2),0,s(6)*s(3),(true->[])),arc(s(52)*s(2),1,s(58)*s(1),(true->[])),arc(s(52)*s(2),2,s(52)*s(2),(true->[])),arc(s(58)*s(1),0,s(62)*s(1),(true->[])),arc(s(58)*s(1),1,s(58)*s(1),(true->[])),arc(s(58)*s(1),2,s(52)*s(2),(true->[])),arc(s(34)*s(3),0,s(13)*s(3),(true->[])),arc(s(34)*s(3),1,s(49)*s(3),(true->[])),arc(s(34)*s(3),2,s(62)*s(3),(true->[])),arc(s(53)*s(2),0,s(13)*s(3),(true->[])),arc(s(53)*s(2),1,s(59)*s(1),(true->[])),arc(s(53)*s(2),2,s(53)*s(2),(true->[])),arc(s(59)*s(1),0,s(62)*s(1),(true->[])),arc(s(59)*s(1),1,s(59)*s(1),(true->[])),arc(s(59)*s(1),2,s(53)*s(2),(true->[])),arc(s(47)*s(3),0,s(2)*s(3),(true->[])),arc(s(47)*s(3),1,s(47)*s(3),(true->[])),arc(s(47)*s(3),2,s(62)*s(3),(true->[])),arc(s(62)*s(3),0,s(62)*s(3),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(3),(true->[])),arc(s(56)*s(3),0,s(40)*s(3),(true->[])),arc(s(56)*s(3),1,s(61)*s(3),(true->[])),arc(s(56)*s(3),2,s(56)*s(3),(true->[])),arc(s(61)*s(3),0,s(62)*s(3),(true->[])),arc(s(61)*s(3),1,s(61)*s(3),(true->[])),arc(s(61)*s(3),2,s(56)*s(3),(true->[])),arc(s(54)*s(3),0,s(23)*s(3),(true->[])),arc(s(54)*s(3),1,s(60)*s(3),(true->[])),arc(s(54)*s(3),2,s(54)*s(3),(true->[])),arc(s(60)*s(3),0,s(62)*s(3),(true->[])),arc(s(60)*s(3),1,s(60)*s(3),(true->[])),arc(s(60)*s(3),2,s(54)*s(3),(true->[])),arc(s(53)*s(3),0,s(13)*s(3),(true->[])),arc(s(53)*s(3),1,s(59)*s(3),(true->[])),arc(s(53)*s(3),2,s(53)*s(3),(true->[])),arc(s(59)*s(3),0,s(62)*s(3),(true->[])),arc(s(59)*s(3),1,s(59)*s(3),(true->[])),arc(s(59)*s(3),2,s(53)*s(3),(true->[])),arc(s(52)*s(3),0,s(6)*s(3),(true->[])),arc(s(52)*s(3),1,s(58)*s(3),(true->[])),arc(s(52)*s(3),2,s(52)*s(3),(true->[])),arc(s(58)*s(3),0,s(62)*s(3),(true->[])),arc(s(58)*s(3),1,s(58)*s(3),(true->[])),arc(s(58)*s(3),2,s(52)*s(3),(true->[])),arc(s(55)*s(3),0,s(40)*s(3),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(62)*s(3),(true->[])),arc(s(50)*s(3),0,s(23)*s(3),(true->[])),arc(s(50)*s(3),1,s(50)*s(3),(true->[])),arc(s(50)*s(3),2,s(62)*s(3),(true->[])),arc(s(48)*s(3),0,s(6)*s(3),(true->[])),arc(s(48)*s(3),1,s(48)*s(3),(true->[])),arc(s(48)*s(3),2,s(62)*s(3),(true->[])),arc(s(49)*s(3),0,s(13)*s(3),(true->[])),arc(s(49)*s(3),1,s(49)*s(3),(true->[])),arc(s(49)*s(3),2,s(62)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_gorge, sum_width_gorge_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(47)*s(8)),sink(s(48)*s(8)),sink(s(49)*s(8)),sink(s(50)*s(8)),sink(s(52)*s(8)),sink(s(53)*s(8)),sink(s(54)*s(8)),sink(s(55)*s(8)),sink(s(56)*s(8)),sink(s(58)*s(8)),sink(s(59)*s(8)),sink(s(60)*s(8)),sink(s(61)*s(8)),sink(s(62)*s(8))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(4),(true->[])),arc(s(3)*s(4),0,s(2)*s(7),(true->[])),arc(s(3)*s(4),1,s(9)*s(2),(true->[])),arc(s(3)*s(4),2,s(7)*s(5),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(4),(true->[])),arc(s(2)*s(7),0,s(2)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(2)*s(8),(true->[])),arc(s(7)*s(5),1,s(17)*s(2),(true->[])),arc(s(7)*s(5),2,s(14)*s(5),(true->[])),arc(s(9)*s(2),0,s(19)*s(1),(true->[])),arc(s(9)*s(2),1,s(17)*s(2),(true->[])),arc(s(9)*s(2),2,s(14)*s(5),(true->[])),arc(s(8)*s(4),0,s(6)*s(7),(true->[])),arc(s(8)*s(4),1,s(18)*s(2),(true->[])),arc(s(8)*s(4),2,s(15)*s(5),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(4),(true->[])),arc(s(2)*s(8),0,s(2)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(8)*s(8),(true->[])),arc(s(5)*s(7),0,s(2)*s(8),(true->[])),arc(s(5)*s(7),1,s(11)*s(7),(true->[])),arc(s(5)*s(7),2,s(16)*s(6),(true->[])),arc(s(8)*s(6),0,s(6)*s(8),(true->[])),arc(s(8)*s(6),1,s(18)*s(3),(true->[])),arc(s(8)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(5),0,s(2)*s(8),(true->[])),arc(s(14)*s(5),1,s(28)*s(2),(true->[])),arc(s(14)*s(5),2,s(24)*s(5),(true->[])),arc(s(17)*s(2),0,s(31)*s(1),(true->[])),arc(s(17)*s(2),1,s(28)*s(2),(true->[])),arc(s(17)*s(2),2,s(24)*s(5),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(4),(true->[])),arc(s(6)*s(7),0,s(6)*s(8),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(16)*s(6),(true->[])),arc(s(15)*s(5),0,s(6)*s(8),(true->[])),arc(s(15)*s(5),1,s(29)*s(2),(true->[])),arc(s(15)*s(5),2,s(25)*s(5),(true->[])),arc(s(18)*s(2),0,s(31)*s(1),(true->[])),arc(s(18)*s(2),1,s(29)*s(2),(true->[])),arc(s(18)*s(2),2,s(25)*s(5),(true->[])),arc(s(16)*s(4),0,s(13)*s(7),(true->[])),arc(s(16)*s(4),1,s(30)*s(2),(true->[])),arc(s(16)*s(4),2,s(26)*s(5),(true->[])),arc(s(5)*s(8),0,s(2)*s(8),(true->[])),arc(s(5)*s(8),1,s(11)*s(8),(true->[])),arc(s(5)*s(8),2,s(16)*s(8),(true->[])),arc(s(8)*s(8),0,s(6)*s(8),(true->[])),arc(s(8)*s(8),1,s(18)*s(8),(true->[])),arc(s(8)*s(8),2,s(15)*s(8),(true->[])),arc(s(11)*s(7),0,s(2)*s(8),(true->[])),arc(s(11)*s(7),1,s(20)*s(7),(true->[])),arc(s(11)*s(7),2,s(27)*s(6),(true->[])),arc(s(16)*s(6),0,s(13)*s(8),(true->[])),arc(s(16)*s(6),1,s(30)*s(3),(true->[])),arc(s(16)*s(6),2,s(26)*s(6),(true->[])),arc(s(6)*s(8),0,s(6)*s(8),(true->[])),arc(s(6)*s(8),1,s(12)*s(8),(true->[])),arc(s(6)*s(8),2,s(16)*s(8),(true->[])),arc(s(15)*s(6),0,s(6)*s(8),(true->[])),arc(s(15)*s(6),1,s(29)*s(3),(true->[])),arc(s(15)*s(6),2,s(25)*s(6),(true->[])),arc(s(18)*s(3),0,s(31)*s(3),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(6),(true->[])),arc(s(24)*s(5),0,s(2)*s(8),(true->[])),arc(s(24)*s(5),1,s(42)*s(2),(true->[])),arc(s(24)*s(5),2,s(36)*s(5),(true->[])),arc(s(28)*s(2),0,s(46)*s(1),(true->[])),arc(s(28)*s(2),1,s(42)*s(2),(true->[])),arc(s(28)*s(2),2,s(36)*s(5),(true->[])),arc(s(31)*s(1),0,s(46)*s(1),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(41)*s(4),(true->[])),arc(s(27)*s(4),0,s(23)*s(7),(true->[])),arc(s(27)*s(4),1,s(45)*s(2),(true->[])),arc(s(27)*s(4),2,s(39)*s(5),(true->[])),arc(s(12)*s(7),0,s(6)*s(8),(true->[])),arc(s(12)*s(7),1,s(21)*s(7),(true->[])),arc(s(12)*s(7),2,s(27)*s(6),(true->[])),arc(s(25)*s(5),0,s(6)*s(8),(true->[])),arc(s(25)*s(5),1,s(43)*s(2),(true->[])),arc(s(25)*s(5),2,s(37)*s(5),(true->[])),arc(s(29)*s(2),0,s(46)*s(1),(true->[])),arc(s(29)*s(2),1,s(43)*s(2),(true->[])),arc(s(29)*s(2),2,s(37)*s(5),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(22)*s(7),(true->[])),arc(s(13)*s(7),2,s(27)*s(6),(true->[])),arc(s(26)*s(5),0,s(13)*s(8),(true->[])),arc(s(26)*s(5),1,s(44)*s(2),(true->[])),arc(s(26)*s(5),2,s(38)*s(5),(true->[])),arc(s(30)*s(2),0,s(46)*s(1),(true->[])),arc(s(30)*s(2),1,s(44)*s(2),(true->[])),arc(s(30)*s(2),2,s(38)*s(5),(true->[])),arc(s(11)*s(8),0,s(2)*s(8),(true->[])),arc(s(11)*s(8),1,s(20)*s(8),(true->[])),arc(s(11)*s(8),2,s(27)*s(8),(true->[])),arc(s(16)*s(8),0,s(13)*s(8),(true->[])),arc(s(16)*s(8),1,s(30)*s(8),(true->[])),arc(s(16)*s(8),2,s(26)*s(8),(true->[])),arc(s(15)*s(8),0,s(6)*s(8),(true->[])),arc(s(15)*s(8),1,s(29)*s(8),(true->[])),arc(s(15)*s(8),2,s(25)*s(8),(true->[])),arc(s(18)*s(8),0,s(31)*s(8),(true->[])),arc(s(18)*s(8),1,s(29)*s(8),(true->[])),arc(s(18)*s(8),2,s(25)*s(8),(true->[])),arc(s(20)*s(7),0,s(2)*s(8),(true->[])),arc(s(20)*s(7),1,s(32)*s(7),(true->[])),arc(s(20)*s(7),2,s(41)*s(6),(true->[])),arc(s(27)*s(6),0,s(23)*s(8),(true->[])),arc(s(27)*s(6),1,s(45)*s(3),(true->[])),arc(s(27)*s(6),2,s(39)*s(6),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(22)*s(8),(true->[])),arc(s(13)*s(8),2,s(27)*s(8),(true->[])),arc(s(26)*s(6),0,s(13)*s(8),(true->[])),arc(s(26)*s(6),1,s(44)*s(3),(true->[])),arc(s(26)*s(6),2,s(38)*s(6),(true->[])),arc(s(30)*s(3),0,s(46)*s(3),(true->[])),arc(s(30)*s(3),1,s(44)*s(3),(true->[])),arc(s(30)*s(3),2,s(38)*s(6),(true->[])),arc(s(12)*s(8),0,s(6)*s(8),(true->[])),arc(s(12)*s(8),1,s(21)*s(8),(true->[])),arc(s(12)*s(8),2,s(27)*s(8),(true->[])),arc(s(25)*s(6),0,s(6)*s(8),(true->[])),arc(s(25)*s(6),1,s(43)*s(3),(true->[])),arc(s(25)*s(6),2,s(37)*s(6),(true->[])),arc(s(29)*s(3),0,s(46)*s(3),(true->[])),arc(s(29)*s(3),1,s(43)*s(3),(true->[])),arc(s(29)*s(3),2,s(37)*s(6),(true->[])),arc(s(31)*s(3),0,s(46)*s(3),(true->[])),arc(s(31)*s(3),1,s(46)*s(3),(true->[])),arc(s(31)*s(3),2,s(41)*s(6),(true->[])),arc(s(36)*s(5),0,s(2)*s(8),(true->[])),arc(s(36)*s(5),1,s(57)*s(2),(true->[])),arc(s(36)*s(5),2,s(51)*s(5),(true->[])),arc(s(42)*s(2),0,s(62)*s(1),(true->[])),arc(s(42)*s(2),1,s(57)*s(2),(true->[])),arc(s(42)*s(2),2,s(51)*s(5),(true->[])),arc(s(46)*s(1),0,s(62)*s(1),(true->[])),arc(s(46)*s(1),1,s(62)*s(1),(true->[])),arc(s(46)*s(1),2,s(62)*s(4),(true->[])),arc(s(41)*s(4),0,s(40)*s(7),(true->[])),arc(s(41)*s(4),1,s(61)*s(2),(true->[])),arc(s(41)*s(4),2,s(56)*s(5),(true->[])),arc(s(23)*s(7),0,s(23)*s(8),(true->[])),arc(s(23)*s(7),1,s(35)*s(7),(true->[])),arc(s(23)*s(7),2,s(41)*s(6),(true->[])),arc(s(39)*s(5),0,s(23)*s(8),(true->[])),arc(s(39)*s(5),1,s(60)*s(2),(true->[])),arc(s(39)*s(5),2,s(54)*s(5),(true->[])),arc(s(45)*s(2),0,s(62)*s(1),(true->[])),arc(s(45)*s(2),1,s(60)*s(2),(true->[])),arc(s(45)*s(2),2,s(54)*s(5),(true->[])),arc(s(21)*s(7),0,s(6)*s(8),(true->[])),arc(s(21)*s(7),1,s(33)*s(7),(true->[])),arc(s(21)*s(7),2,s(41)*s(6),(true->[])),arc(s(37)*s(5),0,s(6)*s(8),(true->[])),arc(s(37)*s(5),1,s(58)*s(2),(true->[])),arc(s(37)*s(5),2,s(52)*s(5),(true->[])),arc(s(43)*s(2),0,s(62)*s(1),(true->[])),arc(s(43)*s(2),1,s(58)*s(2),(true->[])),arc(s(43)*s(2),2,s(52)*s(5),(true->[])),arc(s(22)*s(7),0,s(13)*s(8),(true->[])),arc(s(22)*s(7),1,s(34)*s(7),(true->[])),arc(s(22)*s(7),2,s(41)*s(6),(true->[])),arc(s(38)*s(5),0,s(13)*s(8),(true->[])),arc(s(38)*s(5),1,s(59)*s(2),(true->[])),arc(s(38)*s(5),2,s(53)*s(5),(true->[])),arc(s(44)*s(2),0,s(62)*s(1),(true->[])),arc(s(44)*s(2),1,s(59)*s(2),(true->[])),arc(s(44)*s(2),2,s(53)*s(5),(true->[])),arc(s(20)*s(8),0,s(2)*s(8),(true->[])),arc(s(20)*s(8),1,s(32)*s(8),(true->[])),arc(s(20)*s(8),2,s(41)*s(8),(true->[])),arc(s(27)*s(8),0,s(23)*s(8),(true->[])),arc(s(27)*s(8),1,s(45)*s(8),(true->[])),arc(s(27)*s(8),2,s(39)*s(8),(true->[])),arc(s(26)*s(8),0,s(13)*s(8),(true->[])),arc(s(26)*s(8),1,s(44)*s(8),(true->[])),arc(s(26)*s(8),2,s(38)*s(8),(true->[])),arc(s(30)*s(8),0,s(46)*s(8),(true->[])),arc(s(30)*s(8),1,s(44)*s(8),(true->[])),arc(s(30)*s(8),2,s(38)*s(8),(true->[])),arc(s(25)*s(8),0,s(6)*s(8),(true->[])),arc(s(25)*s(8),1,s(43)*s(8),(true->[])),arc(s(25)*s(8),2,s(37)*s(8),(true->[])),arc(s(29)*s(8),0,s(46)*s(8),(true->[])),arc(s(29)*s(8),1,s(43)*s(8),(true->[])),arc(s(29)*s(8),2,s(37)*s(8),(true->[])),arc(s(31)*s(8),0,s(46)*s(8),(true->[])),arc(s(31)*s(8),1,s(46)*s(8),(true->[])),arc(s(31)*s(8),2,s(41)*s(8),(true->[])),arc(s(32)*s(7),0,s(2)*s(8),(true->[])),arc(s(32)*s(7),1,s(47)*s(7),(true->[])),arc(s(32)*s(7),2,s(62)*s(6),(true->[])),arc(s(41)*s(6),0,s(40)*s(8),(true->[])),arc(s(41)*s(6),1,s(61)*s(3),(true->[])),arc(s(41)*s(6),2,s(56)*s(6),(true->[])),arc(s(23)*s(8),0,s(23)*s(8),(true->[])),arc(s(23)*s(8),1,s(35)*s(8),(true->[])),arc(s(23)*s(8),2,s(41)*s(8),(true->[])),arc(s(39)*s(6),0,s(23)*s(8),(true->[])),arc(s(39)*s(6),1,s(60)*s(3),(true->[])),arc(s(39)*s(6),2,s(54)*s(6),(true->[])),arc(s(45)*s(3),0,s(62)*s(3),(true->[])),arc(s(45)*s(3),1,s(60)*s(3),(true->[])),arc(s(45)*s(3),2,s(54)*s(6),(true->[])),arc(s(22)*s(8),0,s(13)*s(8),(true->[])),arc(s(22)*s(8),1,s(34)*s(8),(true->[])),arc(s(22)*s(8),2,s(41)*s(8),(true->[])),arc(s(38)*s(6),0,s(13)*s(8),(true->[])),arc(s(38)*s(6),1,s(59)*s(3),(true->[])),arc(s(38)*s(6),2,s(53)*s(6),(true->[])),arc(s(44)*s(3),0,s(62)*s(3),(true->[])),arc(s(44)*s(3),1,s(59)*s(3),(true->[])),arc(s(44)*s(3),2,s(53)*s(6),(true->[])),arc(s(46)*s(3),0,s(62)*s(3),(true->[])),arc(s(46)*s(3),1,s(62)*s(3),(true->[])),arc(s(46)*s(3),2,s(62)*s(6),(true->[])),arc(s(21)*s(8),0,s(6)*s(8),(true->[])),arc(s(21)*s(8),1,s(33)*s(8),(true->[])),arc(s(21)*s(8),2,s(41)*s(8),(true->[])),arc(s(37)*s(6),0,s(6)*s(8),(true->[])),arc(s(37)*s(6),1,s(58)*s(3),(true->[])),arc(s(37)*s(6),2,s(52)*s(6),(true->[])),arc(s(43)*s(3),0,s(62)*s(3),(true->[])),arc(s(43)*s(3),1,s(58)*s(3),(true->[])),arc(s(43)*s(3),2,s(52)*s(6),(true->[])),arc(s(51)*s(5),0,s(2)*s(8),(true->[])),arc(s(51)*s(5),1,s(57)*s(2),(true->[])),arc(s(51)*s(5),2,s(51)*s(5),(true->[])),arc(s(57)*s(2),0,s(62)*s(1),(true->[])),arc(s(57)*s(2),1,s(57)*s(2),(true->[])),arc(s(57)*s(2),2,s(51)*s(5),(true->[])),arc(s(62)*s(1),0,s(62)*s(1),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(4),(true->[])),arc(s(62)*s(4),0,s(62)*s(7),(true->[])),arc(s(62)*s(4),1,s(62)*s(2),(true->[])),arc(s(62)*s(4),2,s(62)*s(5),(true->[])),arc(s(40)*s(7),0,s(40)*s(8),(true->[])),arc(s(40)*s(7),1,s(55)*s(7),(true->[])),arc(s(40)*s(7),2,s(62)*s(6),(true->[])),arc(s(56)*s(5),0,s(40)*s(8),(true->[])),arc(s(56)*s(5),1,s(61)*s(2),(true->[])),arc(s(56)*s(5),2,s(56)*s(5),(true->[])),arc(s(61)*s(2),0,s(62)*s(1),(true->[])),arc(s(61)*s(2),1,s(61)*s(2),(true->[])),arc(s(61)*s(2),2,s(56)*s(5),(true->[])),arc(s(35)*s(7),0,s(23)*s(8),(true->[])),arc(s(35)*s(7),1,s(50)*s(7),(true->[])),arc(s(35)*s(7),2,s(62)*s(6),(true->[])),arc(s(54)*s(5),0,s(23)*s(8),(true->[])),arc(s(54)*s(5),1,s(60)*s(2),(true->[])),arc(s(54)*s(5),2,s(54)*s(5),(true->[])),arc(s(60)*s(2),0,s(62)*s(1),(true->[])),arc(s(60)*s(2),1,s(60)*s(2),(true->[])),arc(s(60)*s(2),2,s(54)*s(5),(true->[])),arc(s(33)*s(7),0,s(6)*s(8),(true->[])),arc(s(33)*s(7),1,s(48)*s(7),(true->[])),arc(s(33)*s(7),2,s(62)*s(6),(true->[])),arc(s(52)*s(5),0,s(6)*s(8),(true->[])),arc(s(52)*s(5),1,s(58)*s(2),(true->[])),arc(s(52)*s(5),2,s(52)*s(5),(true->[])),arc(s(58)*s(2),0,s(62)*s(1),(true->[])),arc(s(58)*s(2),1,s(58)*s(2),(true->[])),arc(s(58)*s(2),2,s(52)*s(5),(true->[])),arc(s(34)*s(7),0,s(13)*s(8),(true->[])),arc(s(34)*s(7),1,s(49)*s(7),(true->[])),arc(s(34)*s(7),2,s(62)*s(6),(true->[])),arc(s(53)*s(5),0,s(13)*s(8),(true->[])),arc(s(53)*s(5),1,s(59)*s(2),(true->[])),arc(s(53)*s(5),2,s(53)*s(5),(true->[])),arc(s(59)*s(2),0,s(62)*s(1),(true->[])),arc(s(59)*s(2),1,s(59)*s(2),(true->[])),arc(s(59)*s(2),2,s(53)*s(5),(true->[])),arc(s(32)*s(8),0,s(2)*s(8),(true->[])),arc(s(32)*s(8),1,s(47)*s(8),(true->[])),arc(s(32)*s(8),2,s(62)*s(8),(true->[])),arc(s(41)*s(8),0,s(40)*s(8),(true->[])),arc(s(41)*s(8),1,s(61)*s(8),(true->[])),arc(s(41)*s(8),2,s(56)*s(8),(true->[])),arc(s(39)*s(8),0,s(23)*s(8),(true->[])),arc(s(39)*s(8),1,s(60)*s(8),(true->[])),arc(s(39)*s(8),2,s(54)*s(8),(true->[])),arc(s(45)*s(8),0,s(62)*s(8),(true->[])),arc(s(45)*s(8),1,s(60)*s(8),(true->[])),arc(s(45)*s(8),2,s(54)*s(8),(true->[])),arc(s(38)*s(8),0,s(13)*s(8),(true->[])),arc(s(38)*s(8),1,s(59)*s(8),(true->[])),arc(s(38)*s(8),2,s(53)*s(8),(true->[])),arc(s(44)*s(8),0,s(62)*s(8),(true->[])),arc(s(44)*s(8),1,s(59)*s(8),(true->[])),arc(s(44)*s(8),2,s(53)*s(8),(true->[])),arc(s(46)*s(8),0,s(62)*s(8),(true->[])),arc(s(46)*s(8),1,s(62)*s(8),(true->[])),arc(s(46)*s(8),2,s(62)*s(8),(true->[])),arc(s(37)*s(8),0,s(6)*s(8),(true->[])),arc(s(37)*s(8),1,s(58)*s(8),(true->[])),arc(s(37)*s(8),2,s(52)*s(8),(true->[])),arc(s(43)*s(8),0,s(62)*s(8),(true->[])),arc(s(43)*s(8),1,s(58)*s(8),(true->[])),arc(s(43)*s(8),2,s(52)*s(8),(true->[])),arc(s(47)*s(7),0,s(2)*s(8),(true->[])),arc(s(47)*s(7),1,s(47)*s(7),(true->[])),arc(s(47)*s(7),2,s(62)*s(6),(true->[])),arc(s(62)*s(6),0,s(62)*s(8),(true->[])),arc(s(62)*s(6),1,s(62)*s(3),(true->[])),arc(s(62)*s(6),2,s(62)*s(6),(true->[])),arc(s(40)*s(8),0,s(40)*s(8),(true->[])),arc(s(40)*s(8),1,s(55)*s(8),(true->[])),arc(s(40)*s(8),2,s(62)*s(8),(true->[])),arc(s(56)*s(6),0,s(40)*s(8),(true->[])),arc(s(56)*s(6),1,s(61)*s(3),(true->[])),arc(s(56)*s(6),2,s(56)*s(6),(true->[])),arc(s(61)*s(3),0,s(62)*s(3),(true->[])),arc(s(61)*s(3),1,s(61)*s(3),(true->[])),arc(s(61)*s(3),2,s(56)*s(6),(true->[])),arc(s(35)*s(8),0,s(23)*s(8),(true->[])),arc(s(35)*s(8),1,s(50)*s(8),(true->[])),arc(s(35)*s(8),2,s(62)*s(8),(true->[])),arc(s(54)*s(6),0,s(23)*s(8),(true->[])),arc(s(54)*s(6),1,s(60)*s(3),(true->[])),arc(s(54)*s(6),2,s(54)*s(6),(true->[])),arc(s(60)*s(3),0,s(62)*s(3),(true->[])),arc(s(60)*s(3),1,s(60)*s(3),(true->[])),arc(s(60)*s(3),2,s(54)*s(6),(true->[])),arc(s(62)*s(3),0,s(62)*s(3),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(6),(true->[])),arc(s(34)*s(8),0,s(13)*s(8),(true->[])),arc(s(34)*s(8),1,s(49)*s(8),(true->[])),arc(s(34)*s(8),2,s(62)*s(8),(true->[])),arc(s(53)*s(6),0,s(13)*s(8),(true->[])),arc(s(53)*s(6),1,s(59)*s(3),(true->[])),arc(s(53)*s(6),2,s(53)*s(6),(true->[])),arc(s(59)*s(3),0,s(62)*s(3),(true->[])),arc(s(59)*s(3),1,s(59)*s(3),(true->[])),arc(s(59)*s(3),2,s(53)*s(6),(true->[])),arc(s(33)*s(8),0,s(6)*s(8),(true->[])),arc(s(33)*s(8),1,s(48)*s(8),(true->[])),arc(s(33)*s(8),2,s(62)*s(8),(true->[])),arc(s(52)*s(6),0,s(6)*s(8),(true->[])),arc(s(52)*s(6),1,s(58)*s(3),(true->[])),arc(s(52)*s(6),2,s(52)*s(6),(true->[])),arc(s(58)*s(3),0,s(62)*s(3),(true->[])),arc(s(58)*s(3),1,s(58)*s(3),(true->[])),arc(s(58)*s(3),2,s(52)*s(6),(true->[])),arc(s(62)*s(2),0,s(62)*s(1),(true->[])),arc(s(62)*s(2),1,s(62)*s(2),(true->[])),arc(s(62)*s(2),2,s(62)*s(5),(true->[])),arc(s(62)*s(5),0,s(62)*s(8),(true->[])),arc(s(62)*s(5),1,s(62)*s(2),(true->[])),arc(s(62)*s(5),2,s(62)*s(5),(true->[])),arc(s(62)*s(7),0,s(62)*s(8),(true->[])),arc(s(62)*s(7),1,s(62)*s(7),(true->[])),arc(s(62)*s(7),2,s(62)*s(6),(true->[])),arc(s(55)*s(7),0,s(40)*s(8),(true->[])),arc(s(55)*s(7),1,s(55)*s(7),(true->[])),arc(s(55)*s(7),2,s(62)*s(6),(true->[])),arc(s(50)*s(7),0,s(23)*s(8),(true->[])),arc(s(50)*s(7),1,s(50)*s(7),(true->[])),arc(s(50)*s(7),2,s(62)*s(6),(true->[])),arc(s(48)*s(7),0,s(6)*s(8),(true->[])),arc(s(48)*s(7),1,s(48)*s(7),(true->[])),arc(s(48)*s(7),2,s(62)*s(6),(true->[])),arc(s(49)*s(7),0,s(13)*s(8),(true->[])),arc(s(49)*s(7),1,s(49)*s(7),(true->[])),arc(s(49)*s(7),2,s(62)*s(6),(true->[])),arc(s(47)*s(8),0,s(2)*s(8),(true->[])),arc(s(47)*s(8),1,s(47)*s(8),(true->[])),arc(s(47)*s(8),2,s(62)*s(8),(true->[])),arc(s(62)*s(8),0,s(62)*s(8),(true->[])),arc(s(62)*s(8),1,s(62)*s(8),(true->[])),arc(s(62)*s(8),2,s(62)*s(8),(true->[])),arc(s(56)*s(8),0,s(40)*s(8),(true->[])),arc(s(56)*s(8),1,s(61)*s(8),(true->[])),arc(s(56)*s(8),2,s(56)*s(8),(true->[])),arc(s(61)*s(8),0,s(62)*s(8),(true->[])),arc(s(61)*s(8),1,s(61)*s(8),(true->[])),arc(s(61)*s(8),2,s(56)*s(8),(true->[])),arc(s(54)*s(8),0,s(23)*s(8),(true->[])),arc(s(54)*s(8),1,s(60)*s(8),(true->[])),arc(s(54)*s(8),2,s(54)*s(8),(true->[])),arc(s(60)*s(8),0,s(62)*s(8),(true->[])),arc(s(60)*s(8),1,s(60)*s(8),(true->[])),arc(s(60)*s(8),2,s(54)*s(8),(true->[])),arc(s(53)*s(8),0,s(13)*s(8),(true->[])),arc(s(53)*s(8),1,s(59)*s(8),(true->[])),arc(s(53)*s(8),2,s(53)*s(8),(true->[])),arc(s(59)*s(8),0,s(62)*s(8),(true->[])),arc(s(59)*s(8),1,s(59)*s(8),(true->[])),arc(s(59)*s(8),2,s(53)*s(8),(true->[])),arc(s(52)*s(8),0,s(6)*s(8),(true->[])),arc(s(52)*s(8),1,s(58)*s(8),(true->[])),arc(s(52)*s(8),2,s(52)*s(8),(true->[])),arc(s(58)*s(8),0,s(62)*s(8),(true->[])),arc(s(58)*s(8),1,s(58)*s(8),(true->[])),arc(s(58)*s(8),2,s(52)*s(8),(true->[])),arc(s(55)*s(8),0,s(40)*s(8),(true->[])),arc(s(55)*s(8),1,s(55)*s(8),(true->[])),arc(s(55)*s(8),2,s(62)*s(8),(true->[])),arc(s(50)*s(8),0,s(23)*s(8),(true->[])),arc(s(50)*s(8),1,s(50)*s(8),(true->[])),arc(s(50)*s(8),2,s(62)*s(8),(true->[])),arc(s(49)*s(8),0,s(13)*s(8),(true->[])),arc(s(49)*s(8),1,s(49)*s(8),(true->[])),arc(s(49)*s(8),2,s(62)*s(8),(true->[])),arc(s(48)*s(8),0,s(6)*s(8),(true->[])),arc(s(48)*s(8),1,s(48)*s(8),(true->[])),arc(s(48)*s(8),2,s(62)*s(8),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_gorge, sum_width_gorge_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(47)*s(25)),sink(s(48)*s(25)),sink(s(49)*s(25)),sink(s(50)*s(25)),sink(s(52)*s(25)),sink(s(53)*s(25)),sink(s(54)*s(25)),sink(s(55)*s(25)),sink(s(56)*s(25)),sink(s(58)*s(25)),sink(s(59)*s(25)),sink(s(60)*s(25)),sink(s(61)*s(25)),sink(s(62)*s(25))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(6),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(8),0,s(2)*s(17),(true->[])),arc(s(2)*s(8),1,s(5)*s(16),(true->[])),arc(s(2)*s(8),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(2)*s(17),(true->[])),arc(s(7)*s(6),1,s(17)*s(9),(true->[])),arc(s(7)*s(6),2,s(14)*s(13),(true->[])),arc(s(9)*s(5),0,s(19)*s(1),(true->[])),arc(s(9)*s(5),1,s(17)*s(9),(true->[])),arc(s(9)*s(5),2,s(14)*s(13),(true->[])),arc(s(8)*s(3),0,s(6)*s(8),(true->[])),arc(s(8)*s(3),1,s(18)*s(5),(true->[])),arc(s(8)*s(3),2,s(15)*s(6),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(3),(true->[])),arc(s(2)*s(17),0,s(2)*s(24),(true->[])),arc(s(2)*s(17),1,s(5)*s(23),(true->[])),arc(s(2)*s(17),2,s(8)*s(15),(true->[])),arc(s(5)*s(16),0,s(2)*s(24),(true->[])),arc(s(5)*s(16),1,s(11)*s(22),(true->[])),arc(s(5)*s(16),2,s(16)*s(7),(true->[])),arc(s(8)*s(7),0,s(6)*s(17),(true->[])),arc(s(8)*s(7),1,s(18)*s(10),(true->[])),arc(s(8)*s(7),2,s(15)*s(14),(true->[])),arc(s(14)*s(13),0,s(2)*s(24),(true->[])),arc(s(14)*s(13),1,s(28)*s(9),(true->[])),arc(s(14)*s(13),2,s(24)*s(18),(true->[])),arc(s(17)*s(9),0,s(31)*s(1),(true->[])),arc(s(17)*s(9),1,s(28)*s(9),(true->[])),arc(s(17)*s(9),2,s(24)*s(18),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(3),(true->[])),arc(s(6)*s(8),0,s(6)*s(17),(true->[])),arc(s(6)*s(8),1,s(12)*s(16),(true->[])),arc(s(6)*s(8),2,s(16)*s(7),(true->[])),arc(s(15)*s(6),0,s(6)*s(17),(true->[])),arc(s(15)*s(6),1,s(29)*s(9),(true->[])),arc(s(15)*s(6),2,s(25)*s(13),(true->[])),arc(s(18)*s(5),0,s(31)*s(1),(true->[])),arc(s(18)*s(5),1,s(29)*s(9),(true->[])),arc(s(18)*s(5),2,s(25)*s(13),(true->[])),arc(s(16)*s(3),0,s(13)*s(8),(true->[])),arc(s(16)*s(3),1,s(30)*s(5),(true->[])),arc(s(16)*s(3),2,s(26)*s(6),(true->[])),arc(s(2)*s(24),0,s(2)*s(25),(true->[])),arc(s(2)*s(24),1,s(5)*s(24),(true->[])),arc(s(2)*s(24),2,s(8)*s(21),(true->[])),arc(s(5)*s(23),0,s(2)*s(25),(true->[])),arc(s(5)*s(23),1,s(11)*s(23),(true->[])),arc(s(5)*s(23),2,s(16)*s(15),(true->[])),arc(s(8)*s(15),0,s(6)*s(24),(true->[])),arc(s(8)*s(15),1,s(18)*s(11),(true->[])),arc(s(8)*s(15),2,s(15)*s(20),(true->[])),arc(s(11)*s(22),0,s(2)*s(25),(true->[])),arc(s(11)*s(22),1,s(20)*s(22),(true->[])),arc(s(11)*s(22),2,s(27)*s(7),(true->[])),arc(s(16)*s(7),0,s(13)*s(17),(true->[])),arc(s(16)*s(7),1,s(30)*s(10),(true->[])),arc(s(16)*s(7),2,s(26)*s(14),(true->[])),arc(s(6)*s(17),0,s(6)*s(24),(true->[])),arc(s(6)*s(17),1,s(12)*s(23),(true->[])),arc(s(6)*s(17),2,s(16)*s(15),(true->[])),arc(s(15)*s(14),0,s(6)*s(24),(true->[])),arc(s(15)*s(14),1,s(29)*s(10),(true->[])),arc(s(15)*s(14),2,s(25)*s(19),(true->[])),arc(s(18)*s(10),0,s(31)*s(2),(true->[])),arc(s(18)*s(10),1,s(29)*s(10),(true->[])),arc(s(18)*s(10),2,s(25)*s(19),(true->[])),arc(s(24)*s(18),0,s(2)*s(25),(true->[])),arc(s(24)*s(18),1,s(42)*s(9),(true->[])),arc(s(24)*s(18),2,s(36)*s(18),(true->[])),arc(s(28)*s(9),0,s(46)*s(1),(true->[])),arc(s(28)*s(9),1,s(42)*s(9),(true->[])),arc(s(28)*s(9),2,s(36)*s(18),(true->[])),arc(s(31)*s(1),0,s(46)*s(1),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(41)*s(3),(true->[])),arc(s(27)*s(3),0,s(23)*s(8),(true->[])),arc(s(27)*s(3),1,s(45)*s(5),(true->[])),arc(s(27)*s(3),2,s(39)*s(6),(true->[])),arc(s(12)*s(16),0,s(6)*s(24),(true->[])),arc(s(12)*s(16),1,s(21)*s(22),(true->[])),arc(s(12)*s(16),2,s(27)*s(7),(true->[])),arc(s(25)*s(13),0,s(6)*s(24),(true->[])),arc(s(25)*s(13),1,s(43)*s(9),(true->[])),arc(s(25)*s(13),2,s(37)*s(18),(true->[])),arc(s(29)*s(9),0,s(46)*s(1),(true->[])),arc(s(29)*s(9),1,s(43)*s(9),(true->[])),arc(s(29)*s(9),2,s(37)*s(18),(true->[])),arc(s(13)*s(8),0,s(13)*s(17),(true->[])),arc(s(13)*s(8),1,s(22)*s(16),(true->[])),arc(s(13)*s(8),2,s(27)*s(7),(true->[])),arc(s(26)*s(6),0,s(13)*s(17),(true->[])),arc(s(26)*s(6),1,s(44)*s(9),(true->[])),arc(s(26)*s(6),2,s(38)*s(13),(true->[])),arc(s(30)*s(5),0,s(46)*s(1),(true->[])),arc(s(30)*s(5),1,s(44)*s(9),(true->[])),arc(s(30)*s(5),2,s(38)*s(13),(true->[])),arc(s(2)*s(25),0,s(2)*s(25),(true->[])),arc(s(2)*s(25),1,s(5)*s(25),(true->[])),arc(s(2)*s(25),2,s(8)*s(25),(true->[])),arc(s(5)*s(24),0,s(2)*s(25),(true->[])),arc(s(5)*s(24),1,s(11)*s(24),(true->[])),arc(s(5)*s(24),2,s(16)*s(21),(true->[])),arc(s(8)*s(21),0,s(6)*s(25),(true->[])),arc(s(8)*s(21),1,s(18)*s(12),(true->[])),arc(s(8)*s(21),2,s(15)*s(21),(true->[])),arc(s(11)*s(23),0,s(2)*s(25),(true->[])),arc(s(11)*s(23),1,s(20)*s(23),(true->[])),arc(s(11)*s(23),2,s(27)*s(15),(true->[])),arc(s(16)*s(15),0,s(13)*s(24),(true->[])),arc(s(16)*s(15),1,s(30)*s(11),(true->[])),arc(s(16)*s(15),2,s(26)*s(20),(true->[])),arc(s(6)*s(24),0,s(6)*s(25),(true->[])),arc(s(6)*s(24),1,s(12)*s(24),(true->[])),arc(s(6)*s(24),2,s(16)*s(21),(true->[])),arc(s(15)*s(20),0,s(6)*s(25),(true->[])),arc(s(15)*s(20),1,s(29)*s(11),(true->[])),arc(s(15)*s(20),2,s(25)*s(20),(true->[])),arc(s(18)*s(11),0,s(31)*s(4),(true->[])),arc(s(18)*s(11),1,s(29)*s(11),(true->[])),arc(s(18)*s(11),2,s(25)*s(20),(true->[])),arc(s(20)*s(22),0,s(2)*s(25),(true->[])),arc(s(20)*s(22),1,s(32)*s(22),(true->[])),arc(s(20)*s(22),2,s(41)*s(7),(true->[])),arc(s(27)*s(7),0,s(23)*s(17),(true->[])),arc(s(27)*s(7),1,s(45)*s(10),(true->[])),arc(s(27)*s(7),2,s(39)*s(14),(true->[])),arc(s(13)*s(17),0,s(13)*s(24),(true->[])),arc(s(13)*s(17),1,s(22)*s(23),(true->[])),arc(s(13)*s(17),2,s(27)*s(15),(true->[])),arc(s(26)*s(14),0,s(13)*s(24),(true->[])),arc(s(26)*s(14),1,s(44)*s(10),(true->[])),arc(s(26)*s(14),2,s(38)*s(19),(true->[])),arc(s(30)*s(10),0,s(46)*s(2),(true->[])),arc(s(30)*s(10),1,s(44)*s(10),(true->[])),arc(s(30)*s(10),2,s(38)*s(19),(true->[])),arc(s(12)*s(23),0,s(6)*s(25),(true->[])),arc(s(12)*s(23),1,s(21)*s(23),(true->[])),arc(s(12)*s(23),2,s(27)*s(15),(true->[])),arc(s(25)*s(19),0,s(6)*s(25),(true->[])),arc(s(25)*s(19),1,s(43)*s(10),(true->[])),arc(s(25)*s(19),2,s(37)*s(19),(true->[])),arc(s(29)*s(10),0,s(46)*s(2),(true->[])),arc(s(29)*s(10),1,s(43)*s(10),(true->[])),arc(s(29)*s(10),2,s(37)*s(19),(true->[])),arc(s(31)*s(2),0,s(46)*s(2),(true->[])),arc(s(31)*s(2),1,s(46)*s(2),(true->[])),arc(s(31)*s(2),2,s(41)*s(7),(true->[])),arc(s(36)*s(18),0,s(2)*s(25),(true->[])),arc(s(36)*s(18),1,s(57)*s(9),(true->[])),arc(s(36)*s(18),2,s(51)*s(18),(true->[])),arc(s(42)*s(9),0,s(62)*s(1),(true->[])),arc(s(42)*s(9),1,s(57)*s(9),(true->[])),arc(s(42)*s(9),2,s(51)*s(18),(true->[])),arc(s(46)*s(1),0,s(62)*s(1),(true->[])),arc(s(46)*s(1),1,s(62)*s(1),(true->[])),arc(s(46)*s(1),2,s(62)*s(3),(true->[])),arc(s(41)*s(3),0,s(40)*s(8),(true->[])),arc(s(41)*s(3),1,s(61)*s(5),(true->[])),arc(s(41)*s(3),2,s(56)*s(6),(true->[])),arc(s(23)*s(8),0,s(23)*s(17),(true->[])),arc(s(23)*s(8),1,s(35)*s(16),(true->[])),arc(s(23)*s(8),2,s(41)*s(7),(true->[])),arc(s(39)*s(6),0,s(23)*s(17),(true->[])),arc(s(39)*s(6),1,s(60)*s(9),(true->[])),arc(s(39)*s(6),2,s(54)*s(13),(true->[])),arc(s(45)*s(5),0,s(62)*s(1),(true->[])),arc(s(45)*s(5),1,s(60)*s(9),(true->[])),arc(s(45)*s(5),2,s(54)*s(13),(true->[])),arc(s(21)*s(22),0,s(6)*s(25),(true->[])),arc(s(21)*s(22),1,s(33)*s(22),(true->[])),arc(s(21)*s(22),2,s(41)*s(7),(true->[])),arc(s(37)*s(18),0,s(6)*s(25),(true->[])),arc(s(37)*s(18),1,s(58)*s(9),(true->[])),arc(s(37)*s(18),2,s(52)*s(18),(true->[])),arc(s(43)*s(9),0,s(62)*s(1),(true->[])),arc(s(43)*s(9),1,s(58)*s(9),(true->[])),arc(s(43)*s(9),2,s(52)*s(18),(true->[])),arc(s(22)*s(16),0,s(13)*s(24),(true->[])),arc(s(22)*s(16),1,s(34)*s(22),(true->[])),arc(s(22)*s(16),2,s(41)*s(7),(true->[])),arc(s(38)*s(13),0,s(13)*s(24),(true->[])),arc(s(38)*s(13),1,s(59)*s(9),(true->[])),arc(s(38)*s(13),2,s(53)*s(18),(true->[])),arc(s(44)*s(9),0,s(62)*s(1),(true->[])),arc(s(44)*s(9),1,s(59)*s(9),(true->[])),arc(s(44)*s(9),2,s(53)*s(18),(true->[])),arc(s(5)*s(25),0,s(2)*s(25),(true->[])),arc(s(5)*s(25),1,s(11)*s(25),(true->[])),arc(s(5)*s(25),2,s(16)*s(25),(true->[])),arc(s(8)*s(25),0,s(6)*s(25),(true->[])),arc(s(8)*s(25),1,s(18)*s(25),(true->[])),arc(s(8)*s(25),2,s(15)*s(25),(true->[])),arc(s(11)*s(24),0,s(2)*s(25),(true->[])),arc(s(11)*s(24),1,s(20)*s(24),(true->[])),arc(s(11)*s(24),2,s(27)*s(21),(true->[])),arc(s(16)*s(21),0,s(13)*s(25),(true->[])),arc(s(16)*s(21),1,s(30)*s(12),(true->[])),arc(s(16)*s(21),2,s(26)*s(21),(true->[])),arc(s(6)*s(25),0,s(6)*s(25),(true->[])),arc(s(6)*s(25),1,s(12)*s(25),(true->[])),arc(s(6)*s(25),2,s(16)*s(25),(true->[])),arc(s(15)*s(21),0,s(6)*s(25),(true->[])),arc(s(15)*s(21),1,s(29)*s(12),(true->[])),arc(s(15)*s(21),2,s(25)*s(21),(true->[])),arc(s(18)*s(12),0,s(31)*s(12),(true->[])),arc(s(18)*s(12),1,s(29)*s(12),(true->[])),arc(s(18)*s(12),2,s(25)*s(21),(true->[])),arc(s(20)*s(23),0,s(2)*s(25),(true->[])),arc(s(20)*s(23),1,s(32)*s(23),(true->[])),arc(s(20)*s(23),2,s(41)*s(15),(true->[])),arc(s(27)*s(15),0,s(23)*s(24),(true->[])),arc(s(27)*s(15),1,s(45)*s(11),(true->[])),arc(s(27)*s(15),2,s(39)*s(20),(true->[])),arc(s(13)*s(24),0,s(13)*s(25),(true->[])),arc(s(13)*s(24),1,s(22)*s(24),(true->[])),arc(s(13)*s(24),2,s(27)*s(21),(true->[])),arc(s(26)*s(20),0,s(13)*s(25),(true->[])),arc(s(26)*s(20),1,s(44)*s(11),(true->[])),arc(s(26)*s(20),2,s(38)*s(20),(true->[])),arc(s(30)*s(11),0,s(46)*s(4),(true->[])),arc(s(30)*s(11),1,s(44)*s(11),(true->[])),arc(s(30)*s(11),2,s(38)*s(20),(true->[])),arc(s(12)*s(24),0,s(6)*s(25),(true->[])),arc(s(12)*s(24),1,s(21)*s(24),(true->[])),arc(s(12)*s(24),2,s(27)*s(21),(true->[])),arc(s(25)*s(20),0,s(6)*s(25),(true->[])),arc(s(25)*s(20),1,s(43)*s(11),(true->[])),arc(s(25)*s(20),2,s(37)*s(20),(true->[])),arc(s(29)*s(11),0,s(46)*s(4),(true->[])),arc(s(29)*s(11),1,s(43)*s(11),(true->[])),arc(s(29)*s(11),2,s(37)*s(20),(true->[])),arc(s(31)*s(4),0,s(46)*s(4),(true->[])),arc(s(31)*s(4),1,s(46)*s(4),(true->[])),arc(s(31)*s(4),2,s(41)*s(15),(true->[])),arc(s(32)*s(22),0,s(2)*s(25),(true->[])),arc(s(32)*s(22),1,s(47)*s(22),(true->[])),arc(s(32)*s(22),2,s(62)*s(7),(true->[])),arc(s(41)*s(7),0,s(40)*s(17),(true->[])),arc(s(41)*s(7),1,s(61)*s(10),(true->[])),arc(s(41)*s(7),2,s(56)*s(14),(true->[])),arc(s(23)*s(17),0,s(23)*s(24),(true->[])),arc(s(23)*s(17),1,s(35)*s(23),(true->[])),arc(s(23)*s(17),2,s(41)*s(15),(true->[])),arc(s(39)*s(14),0,s(23)*s(24),(true->[])),arc(s(39)*s(14),1,s(60)*s(10),(true->[])),arc(s(39)*s(14),2,s(54)*s(19),(true->[])),arc(s(45)*s(10),0,s(62)*s(2),(true->[])),arc(s(45)*s(10),1,s(60)*s(10),(true->[])),arc(s(45)*s(10),2,s(54)*s(19),(true->[])),arc(s(22)*s(23),0,s(13)*s(25),(true->[])),arc(s(22)*s(23),1,s(34)*s(23),(true->[])),arc(s(22)*s(23),2,s(41)*s(15),(true->[])),arc(s(38)*s(19),0,s(13)*s(25),(true->[])),arc(s(38)*s(19),1,s(59)*s(10),(true->[])),arc(s(38)*s(19),2,s(53)*s(19),(true->[])),arc(s(44)*s(10),0,s(62)*s(2),(true->[])),arc(s(44)*s(10),1,s(59)*s(10),(true->[])),arc(s(44)*s(10),2,s(53)*s(19),(true->[])),arc(s(46)*s(2),0,s(62)*s(2),(true->[])),arc(s(46)*s(2),1,s(62)*s(2),(true->[])),arc(s(46)*s(2),2,s(62)*s(7),(true->[])),arc(s(21)*s(23),0,s(6)*s(25),(true->[])),arc(s(21)*s(23),1,s(33)*s(23),(true->[])),arc(s(21)*s(23),2,s(41)*s(15),(true->[])),arc(s(37)*s(19),0,s(6)*s(25),(true->[])),arc(s(37)*s(19),1,s(58)*s(10),(true->[])),arc(s(37)*s(19),2,s(52)*s(19),(true->[])),arc(s(43)*s(10),0,s(62)*s(2),(true->[])),arc(s(43)*s(10),1,s(58)*s(10),(true->[])),arc(s(43)*s(10),2,s(52)*s(19),(true->[])),arc(s(51)*s(18),0,s(2)*s(25),(true->[])),arc(s(51)*s(18),1,s(57)*s(9),(true->[])),arc(s(51)*s(18),2,s(51)*s(18),(true->[])),arc(s(57)*s(9),0,s(62)*s(1),(true->[])),arc(s(57)*s(9),1,s(57)*s(9),(true->[])),arc(s(57)*s(9),2,s(51)*s(18),(true->[])),arc(s(62)*s(1),0,s(62)*s(1),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(3),(true->[])),arc(s(62)*s(3),0,s(62)*s(8),(true->[])),arc(s(62)*s(3),1,s(62)*s(5),(true->[])),arc(s(62)*s(3),2,s(62)*s(6),(true->[])),arc(s(40)*s(8),0,s(40)*s(17),(true->[])),arc(s(40)*s(8),1,s(55)*s(16),(true->[])),arc(s(40)*s(8),2,s(62)*s(7),(true->[])),arc(s(56)*s(6),0,s(40)*s(17),(true->[])),arc(s(56)*s(6),1,s(61)*s(9),(true->[])),arc(s(56)*s(6),2,s(56)*s(13),(true->[])),arc(s(61)*s(5),0,s(62)*s(1),(true->[])),arc(s(61)*s(5),1,s(61)*s(9),(true->[])),arc(s(61)*s(5),2,s(56)*s(13),(true->[])),arc(s(35)*s(16),0,s(23)*s(24),(true->[])),arc(s(35)*s(16),1,s(50)*s(22),(true->[])),arc(s(35)*s(16),2,s(62)*s(7),(true->[])),arc(s(54)*s(13),0,s(23)*s(24),(true->[])),arc(s(54)*s(13),1,s(60)*s(9),(true->[])),arc(s(54)*s(13),2,s(54)*s(18),(true->[])),arc(s(60)*s(9),0,s(62)*s(1),(true->[])),arc(s(60)*s(9),1,s(60)*s(9),(true->[])),arc(s(60)*s(9),2,s(54)*s(18),(true->[])),arc(s(33)*s(22),0,s(6)*s(25),(true->[])),arc(s(33)*s(22),1,s(48)*s(22),(true->[])),arc(s(33)*s(22),2,s(62)*s(7),(true->[])),arc(s(52)*s(18),0,s(6)*s(25),(true->[])),arc(s(52)*s(18),1,s(58)*s(9),(true->[])),arc(s(52)*s(18),2,s(52)*s(18),(true->[])),arc(s(58)*s(9),0,s(62)*s(1),(true->[])),arc(s(58)*s(9),1,s(58)*s(9),(true->[])),arc(s(58)*s(9),2,s(52)*s(18),(true->[])),arc(s(34)*s(22),0,s(13)*s(25),(true->[])),arc(s(34)*s(22),1,s(49)*s(22),(true->[])),arc(s(34)*s(22),2,s(62)*s(7),(true->[])),arc(s(53)*s(18),0,s(13)*s(25),(true->[])),arc(s(53)*s(18),1,s(59)*s(9),(true->[])),arc(s(53)*s(18),2,s(53)*s(18),(true->[])),arc(s(59)*s(9),0,s(62)*s(1),(true->[])),arc(s(59)*s(9),1,s(59)*s(9),(true->[])),arc(s(59)*s(9),2,s(53)*s(18),(true->[])),arc(s(11)*s(25),0,s(2)*s(25),(true->[])),arc(s(11)*s(25),1,s(20)*s(25),(true->[])),arc(s(11)*s(25),2,s(27)*s(25),(true->[])),arc(s(16)*s(25),0,s(13)*s(25),(true->[])),arc(s(16)*s(25),1,s(30)*s(25),(true->[])),arc(s(16)*s(25),2,s(26)*s(25),(true->[])),arc(s(15)*s(25),0,s(6)*s(25),(true->[])),arc(s(15)*s(25),1,s(29)*s(25),(true->[])),arc(s(15)*s(25),2,s(25)*s(25),(true->[])),arc(s(18)*s(25),0,s(31)*s(25),(true->[])),arc(s(18)*s(25),1,s(29)*s(25),(true->[])),arc(s(18)*s(25),2,s(25)*s(25),(true->[])),arc(s(20)*s(24),0,s(2)*s(25),(true->[])),arc(s(20)*s(24),1,s(32)*s(24),(true->[])),arc(s(20)*s(24),2,s(41)*s(21),(true->[])),arc(s(27)*s(21),0,s(23)*s(25),(true->[])),arc(s(27)*s(21),1,s(45)*s(12),(true->[])),arc(s(27)*s(21),2,s(39)*s(21),(true->[])),arc(s(13)*s(25),0,s(13)*s(25),(true->[])),arc(s(13)*s(25),1,s(22)*s(25),(true->[])),arc(s(13)*s(25),2,s(27)*s(25),(true->[])),arc(s(26)*s(21),0,s(13)*s(25),(true->[])),arc(s(26)*s(21),1,s(44)*s(12),(true->[])),arc(s(26)*s(21),2,s(38)*s(21),(true->[])),arc(s(30)*s(12),0,s(46)*s(12),(true->[])),arc(s(30)*s(12),1,s(44)*s(12),(true->[])),arc(s(30)*s(12),2,s(38)*s(21),(true->[])),arc(s(12)*s(25),0,s(6)*s(25),(true->[])),arc(s(12)*s(25),1,s(21)*s(25),(true->[])),arc(s(12)*s(25),2,s(27)*s(25),(true->[])),arc(s(25)*s(21),0,s(6)*s(25),(true->[])),arc(s(25)*s(21),1,s(43)*s(12),(true->[])),arc(s(25)*s(21),2,s(37)*s(21),(true->[])),arc(s(29)*s(12),0,s(46)*s(12),(true->[])),arc(s(29)*s(12),1,s(43)*s(12),(true->[])),arc(s(29)*s(12),2,s(37)*s(21),(true->[])),arc(s(31)*s(12),0,s(46)*s(12),(true->[])),arc(s(31)*s(12),1,s(46)*s(12),(true->[])),arc(s(31)*s(12),2,s(41)*s(21),(true->[])),arc(s(32)*s(23),0,s(2)*s(25),(true->[])),arc(s(32)*s(23),1,s(47)*s(23),(true->[])),arc(s(32)*s(23),2,s(62)*s(15),(true->[])),arc(s(41)*s(15),0,s(40)*s(24),(true->[])),arc(s(41)*s(15),1,s(61)*s(11),(true->[])),arc(s(41)*s(15),2,s(56)*s(20),(true->[])),arc(s(23)*s(24),0,s(23)*s(25),(true->[])),arc(s(23)*s(24),1,s(35)*s(24),(true->[])),arc(s(23)*s(24),2,s(41)*s(21),(true->[])),arc(s(39)*s(20),0,s(23)*s(25),(true->[])),arc(s(39)*s(20),1,s(60)*s(11),(true->[])),arc(s(39)*s(20),2,s(54)*s(20),(true->[])),arc(s(45)*s(11),0,s(62)*s(4),(true->[])),arc(s(45)*s(11),1,s(60)*s(11),(true->[])),arc(s(45)*s(11),2,s(54)*s(20),(true->[])),arc(s(22)*s(24),0,s(13)*s(25),(true->[])),arc(s(22)*s(24),1,s(34)*s(24),(true->[])),arc(s(22)*s(24),2,s(41)*s(21),(true->[])),arc(s(38)*s(20),0,s(13)*s(25),(true->[])),arc(s(38)*s(20),1,s(59)*s(11),(true->[])),arc(s(38)*s(20),2,s(53)*s(20),(true->[])),arc(s(44)*s(11),0,s(62)*s(4),(true->[])),arc(s(44)*s(11),1,s(59)*s(11),(true->[])),arc(s(44)*s(11),2,s(53)*s(20),(true->[])),arc(s(46)*s(4),0,s(62)*s(4),(true->[])),arc(s(46)*s(4),1,s(62)*s(4),(true->[])),arc(s(46)*s(4),2,s(62)*s(15),(true->[])),arc(s(21)*s(24),0,s(6)*s(25),(true->[])),arc(s(21)*s(24),1,s(33)*s(24),(true->[])),arc(s(21)*s(24),2,s(41)*s(21),(true->[])),arc(s(37)*s(20),0,s(6)*s(25),(true->[])),arc(s(37)*s(20),1,s(58)*s(11),(true->[])),arc(s(37)*s(20),2,s(52)*s(20),(true->[])),arc(s(43)*s(11),0,s(62)*s(4),(true->[])),arc(s(43)*s(11),1,s(58)*s(11),(true->[])),arc(s(43)*s(11),2,s(52)*s(20),(true->[])),arc(s(47)*s(22),0,s(2)*s(25),(true->[])),arc(s(47)*s(22),1,s(47)*s(22),(true->[])),arc(s(47)*s(22),2,s(62)*s(7),(true->[])),arc(s(62)*s(7),0,s(62)*s(17),(true->[])),arc(s(62)*s(7),1,s(62)*s(10),(true->[])),arc(s(62)*s(7),2,s(62)*s(14),(true->[])),arc(s(40)*s(17),0,s(40)*s(24),(true->[])),arc(s(40)*s(17),1,s(55)*s(23),(true->[])),arc(s(40)*s(17),2,s(62)*s(15),(true->[])),arc(s(56)*s(14),0,s(40)*s(24),(true->[])),arc(s(56)*s(14),1,s(61)*s(10),(true->[])),arc(s(56)*s(14),2,s(56)*s(19),(true->[])),arc(s(61)*s(10),0,s(62)*s(2),(true->[])),arc(s(61)*s(10),1,s(61)*s(10),(true->[])),arc(s(61)*s(10),2,s(56)*s(19),(true->[])),arc(s(35)*s(23),0,s(23)*s(25),(true->[])),arc(s(35)*s(23),1,s(50)*s(23),(true->[])),arc(s(35)*s(23),2,s(62)*s(15),(true->[])),arc(s(54)*s(19),0,s(23)*s(25),(true->[])),arc(s(54)*s(19),1,s(60)*s(10),(true->[])),arc(s(54)*s(19),2,s(54)*s(19),(true->[])),arc(s(60)*s(10),0,s(62)*s(2),(true->[])),arc(s(60)*s(10),1,s(60)*s(10),(true->[])),arc(s(60)*s(10),2,s(54)*s(19),(true->[])),arc(s(62)*s(2),0,s(62)*s(2),(true->[])),arc(s(62)*s(2),1,s(62)*s(2),(true->[])),arc(s(62)*s(2),2,s(62)*s(7),(true->[])),arc(s(34)*s(23),0,s(13)*s(25),(true->[])),arc(s(34)*s(23),1,s(49)*s(23),(true->[])),arc(s(34)*s(23),2,s(62)*s(15),(true->[])),arc(s(53)*s(19),0,s(13)*s(25),(true->[])),arc(s(53)*s(19),1,s(59)*s(10),(true->[])),arc(s(53)*s(19),2,s(53)*s(19),(true->[])),arc(s(59)*s(10),0,s(62)*s(2),(true->[])),arc(s(59)*s(10),1,s(59)*s(10),(true->[])),arc(s(59)*s(10),2,s(53)*s(19),(true->[])),arc(s(33)*s(23),0,s(6)*s(25),(true->[])),arc(s(33)*s(23),1,s(48)*s(23),(true->[])),arc(s(33)*s(23),2,s(62)*s(15),(true->[])),arc(s(52)*s(19),0,s(6)*s(25),(true->[])),arc(s(52)*s(19),1,s(58)*s(10),(true->[])),arc(s(52)*s(19),2,s(52)*s(19),(true->[])),arc(s(58)*s(10),0,s(62)*s(2),(true->[])),arc(s(58)*s(10),1,s(58)*s(10),(true->[])),arc(s(58)*s(10),2,s(52)*s(19),(true->[])),arc(s(62)*s(5),0,s(62)*s(1),(true->[])),arc(s(62)*s(5),1,s(62)*s(9),(true->[])),arc(s(62)*s(5),2,s(62)*s(13),(true->[])),arc(s(62)*s(6),0,s(62)*s(17),(true->[])),arc(s(62)*s(6),1,s(62)*s(9),(true->[])),arc(s(62)*s(6),2,s(62)*s(13),(true->[])),arc(s(62)*s(8),0,s(62)*s(17),(true->[])),arc(s(62)*s(8),1,s(62)*s(16),(true->[])),arc(s(62)*s(8),2,s(62)*s(7),(true->[])),arc(s(55)*s(16),0,s(40)*s(24),(true->[])),arc(s(55)*s(16),1,s(55)*s(22),(true->[])),arc(s(55)*s(16),2,s(62)*s(7),(true->[])),arc(s(56)*s(13),0,s(40)*s(24),(true->[])),arc(s(56)*s(13),1,s(61)*s(9),(true->[])),arc(s(56)*s(13),2,s(56)*s(18),(true->[])),arc(s(61)*s(9),0,s(62)*s(1),(true->[])),arc(s(61)*s(9),1,s(61)*s(9),(true->[])),arc(s(61)*s(9),2,s(56)*s(18),(true->[])),arc(s(50)*s(22),0,s(23)*s(25),(true->[])),arc(s(50)*s(22),1,s(50)*s(22),(true->[])),arc(s(50)*s(22),2,s(62)*s(7),(true->[])),arc(s(54)*s(18),0,s(23)*s(25),(true->[])),arc(s(54)*s(18),1,s(60)*s(9),(true->[])),arc(s(54)*s(18),2,s(54)*s(18),(true->[])),arc(s(48)*s(22),0,s(6)*s(25),(true->[])),arc(s(48)*s(22),1,s(48)*s(22),(true->[])),arc(s(48)*s(22),2,s(62)*s(7),(true->[])),arc(s(49)*s(22),0,s(13)*s(25),(true->[])),arc(s(49)*s(22),1,s(49)*s(22),(true->[])),arc(s(49)*s(22),2,s(62)*s(7),(true->[])),arc(s(20)*s(25),0,s(2)*s(25),(true->[])),arc(s(20)*s(25),1,s(32)*s(25),(true->[])),arc(s(20)*s(25),2,s(41)*s(25),(true->[])),arc(s(27)*s(25),0,s(23)*s(25),(true->[])),arc(s(27)*s(25),1,s(45)*s(25),(true->[])),arc(s(27)*s(25),2,s(39)*s(25),(true->[])),arc(s(26)*s(25),0,s(13)*s(25),(true->[])),arc(s(26)*s(25),1,s(44)*s(25),(true->[])),arc(s(26)*s(25),2,s(38)*s(25),(true->[])),arc(s(30)*s(25),0,s(46)*s(25),(true->[])),arc(s(30)*s(25),1,s(44)*s(25),(true->[])),arc(s(30)*s(25),2,s(38)*s(25),(true->[])),arc(s(25)*s(25),0,s(6)*s(25),(true->[])),arc(s(25)*s(25),1,s(43)*s(25),(true->[])),arc(s(25)*s(25),2,s(37)*s(25),(true->[])),arc(s(29)*s(25),0,s(46)*s(25),(true->[])),arc(s(29)*s(25),1,s(43)*s(25),(true->[])),arc(s(29)*s(25),2,s(37)*s(25),(true->[])),arc(s(31)*s(25),0,s(46)*s(25),(true->[])),arc(s(31)*s(25),1,s(46)*s(25),(true->[])),arc(s(31)*s(25),2,s(41)*s(25),(true->[])),arc(s(32)*s(24),0,s(2)*s(25),(true->[])),arc(s(32)*s(24),1,s(47)*s(24),(true->[])),arc(s(32)*s(24),2,s(62)*s(21),(true->[])),arc(s(41)*s(21),0,s(40)*s(25),(true->[])),arc(s(41)*s(21),1,s(61)*s(12),(true->[])),arc(s(41)*s(21),2,s(56)*s(21),(true->[])),arc(s(23)*s(25),0,s(23)*s(25),(true->[])),arc(s(23)*s(25),1,s(35)*s(25),(true->[])),arc(s(23)*s(25),2,s(41)*s(25),(true->[])),arc(s(39)*s(21),0,s(23)*s(25),(true->[])),arc(s(39)*s(21),1,s(60)*s(12),(true->[])),arc(s(39)*s(21),2,s(54)*s(21),(true->[])),arc(s(45)*s(12),0,s(62)*s(12),(true->[])),arc(s(45)*s(12),1,s(60)*s(12),(true->[])),arc(s(45)*s(12),2,s(54)*s(21),(true->[])),arc(s(22)*s(25),0,s(13)*s(25),(true->[])),arc(s(22)*s(25),1,s(34)*s(25),(true->[])),arc(s(22)*s(25),2,s(41)*s(25),(true->[])),arc(s(38)*s(21),0,s(13)*s(25),(true->[])),arc(s(38)*s(21),1,s(59)*s(12),(true->[])),arc(s(38)*s(21),2,s(53)*s(21),(true->[])),arc(s(44)*s(12),0,s(62)*s(12),(true->[])),arc(s(44)*s(12),1,s(59)*s(12),(true->[])),arc(s(44)*s(12),2,s(53)*s(21),(true->[])),arc(s(46)*s(12),0,s(62)*s(12),(true->[])),arc(s(46)*s(12),1,s(62)*s(12),(true->[])),arc(s(46)*s(12),2,s(62)*s(21),(true->[])),arc(s(21)*s(25),0,s(6)*s(25),(true->[])),arc(s(21)*s(25),1,s(33)*s(25),(true->[])),arc(s(21)*s(25),2,s(41)*s(25),(true->[])),arc(s(37)*s(21),0,s(6)*s(25),(true->[])),arc(s(37)*s(21),1,s(58)*s(12),(true->[])),arc(s(37)*s(21),2,s(52)*s(21),(true->[])),arc(s(43)*s(12),0,s(62)*s(12),(true->[])),arc(s(43)*s(12),1,s(58)*s(12),(true->[])),arc(s(43)*s(12),2,s(52)*s(21),(true->[])),arc(s(47)*s(23),0,s(2)*s(25),(true->[])),arc(s(47)*s(23),1,s(47)*s(23),(true->[])),arc(s(47)*s(23),2,s(62)*s(15),(true->[])),arc(s(62)*s(15),0,s(62)*s(24),(true->[])),arc(s(62)*s(15),1,s(62)*s(11),(true->[])),arc(s(62)*s(15),2,s(62)*s(20),(true->[])),arc(s(40)*s(24),0,s(40)*s(25),(true->[])),arc(s(40)*s(24),1,s(55)*s(24),(true->[])),arc(s(40)*s(24),2,s(62)*s(21),(true->[])),arc(s(56)*s(20),0,s(40)*s(25),(true->[])),arc(s(56)*s(20),1,s(61)*s(11),(true->[])),arc(s(56)*s(20),2,s(56)*s(20),(true->[])),arc(s(61)*s(11),0,s(62)*s(4),(true->[])),arc(s(61)*s(11),1,s(61)*s(11),(true->[])),arc(s(61)*s(11),2,s(56)*s(20),(true->[])),arc(s(35)*s(24),0,s(23)*s(25),(true->[])),arc(s(35)*s(24),1,s(50)*s(24),(true->[])),arc(s(35)*s(24),2,s(62)*s(21),(true->[])),arc(s(54)*s(20),0,s(23)*s(25),(true->[])),arc(s(54)*s(20),1,s(60)*s(11),(true->[])),arc(s(54)*s(20),2,s(54)*s(20),(true->[])),arc(s(60)*s(11),0,s(62)*s(4),(true->[])),arc(s(60)*s(11),1,s(60)*s(11),(true->[])),arc(s(60)*s(11),2,s(54)*s(20),(true->[])),arc(s(62)*s(4),0,s(62)*s(4),(true->[])),arc(s(62)*s(4),1,s(62)*s(4),(true->[])),arc(s(62)*s(4),2,s(62)*s(15),(true->[])),arc(s(34)*s(24),0,s(13)*s(25),(true->[])),arc(s(34)*s(24),1,s(49)*s(24),(true->[])),arc(s(34)*s(24),2,s(62)*s(21),(true->[])),arc(s(53)*s(20),0,s(13)*s(25),(true->[])),arc(s(53)*s(20),1,s(59)*s(11),(true->[])),arc(s(53)*s(20),2,s(53)*s(20),(true->[])),arc(s(59)*s(11),0,s(62)*s(4),(true->[])),arc(s(59)*s(11),1,s(59)*s(11),(true->[])),arc(s(59)*s(11),2,s(53)*s(20),(true->[])),arc(s(33)*s(24),0,s(6)*s(25),(true->[])),arc(s(33)*s(24),1,s(48)*s(24),(true->[])),arc(s(33)*s(24),2,s(62)*s(21),(true->[])),arc(s(52)*s(20),0,s(6)*s(25),(true->[])),arc(s(52)*s(20),1,s(58)*s(11),(true->[])),arc(s(52)*s(20),2,s(52)*s(20),(true->[])),arc(s(58)*s(11),0,s(62)*s(4),(true->[])),arc(s(58)*s(11),1,s(58)*s(11),(true->[])),arc(s(58)*s(11),2,s(52)*s(20),(true->[])),arc(s(62)*s(10),0,s(62)*s(2),(true->[])),arc(s(62)*s(10),1,s(62)*s(10),(true->[])),arc(s(62)*s(10),2,s(62)*s(19),(true->[])),arc(s(62)*s(14),0,s(62)*s(24),(true->[])),arc(s(62)*s(14),1,s(62)*s(10),(true->[])),arc(s(62)*s(14),2,s(62)*s(19),(true->[])),arc(s(62)*s(17),0,s(62)*s(24),(true->[])),arc(s(62)*s(17),1,s(62)*s(23),(true->[])),arc(s(62)*s(17),2,s(62)*s(15),(true->[])),arc(s(55)*s(23),0,s(40)*s(25),(true->[])),arc(s(55)*s(23),1,s(55)*s(23),(true->[])),arc(s(55)*s(23),2,s(62)*s(15),(true->[])),arc(s(56)*s(19),0,s(40)*s(25),(true->[])),arc(s(56)*s(19),1,s(61)*s(10),(true->[])),arc(s(56)*s(19),2,s(56)*s(19),(true->[])),arc(s(50)*s(23),0,s(23)*s(25),(true->[])),arc(s(50)*s(23),1,s(50)*s(23),(true->[])),arc(s(50)*s(23),2,s(62)*s(15),(true->[])),arc(s(49)*s(23),0,s(13)*s(25),(true->[])),arc(s(49)*s(23),1,s(49)*s(23),(true->[])),arc(s(49)*s(23),2,s(62)*s(15),(true->[])),arc(s(48)*s(23),0,s(6)*s(25),(true->[])),arc(s(48)*s(23),1,s(48)*s(23),(true->[])),arc(s(48)*s(23),2,s(62)*s(15),(true->[])),arc(s(62)*s(9),0,s(62)*s(1),(true->[])),arc(s(62)*s(9),1,s(62)*s(9),(true->[])),arc(s(62)*s(9),2,s(62)*s(18),(true->[])),arc(s(62)*s(13),0,s(62)*s(24),(true->[])),arc(s(62)*s(13),1,s(62)*s(9),(true->[])),arc(s(62)*s(13),2,s(62)*s(18),(true->[])),arc(s(62)*s(16),0,s(62)*s(24),(true->[])),arc(s(62)*s(16),1,s(62)*s(22),(true->[])),arc(s(62)*s(16),2,s(62)*s(7),(true->[])),arc(s(55)*s(22),0,s(40)*s(25),(true->[])),arc(s(55)*s(22),1,s(55)*s(22),(true->[])),arc(s(55)*s(22),2,s(62)*s(7),(true->[])),arc(s(56)*s(18),0,s(40)*s(25),(true->[])),arc(s(56)*s(18),1,s(61)*s(9),(true->[])),arc(s(56)*s(18),2,s(56)*s(18),(true->[])),arc(s(32)*s(25),0,s(2)*s(25),(true->[])),arc(s(32)*s(25),1,s(47)*s(25),(true->[])),arc(s(32)*s(25),2,s(62)*s(25),(true->[])),arc(s(41)*s(25),0,s(40)*s(25),(true->[])),arc(s(41)*s(25),1,s(61)*s(25),(true->[])),arc(s(41)*s(25),2,s(56)*s(25),(true->[])),arc(s(39)*s(25),0,s(23)*s(25),(true->[])),arc(s(39)*s(25),1,s(60)*s(25),(true->[])),arc(s(39)*s(25),2,s(54)*s(25),(true->[])),arc(s(45)*s(25),0,s(62)*s(25),(true->[])),arc(s(45)*s(25),1,s(60)*s(25),(true->[])),arc(s(45)*s(25),2,s(54)*s(25),(true->[])),arc(s(38)*s(25),0,s(13)*s(25),(true->[])),arc(s(38)*s(25),1,s(59)*s(25),(true->[])),arc(s(38)*s(25),2,s(53)*s(25),(true->[])),arc(s(44)*s(25),0,s(62)*s(25),(true->[])),arc(s(44)*s(25),1,s(59)*s(25),(true->[])),arc(s(44)*s(25),2,s(53)*s(25),(true->[])),arc(s(46)*s(25),0,s(62)*s(25),(true->[])),arc(s(46)*s(25),1,s(62)*s(25),(true->[])),arc(s(46)*s(25),2,s(62)*s(25),(true->[])),arc(s(37)*s(25),0,s(6)*s(25),(true->[])),arc(s(37)*s(25),1,s(58)*s(25),(true->[])),arc(s(37)*s(25),2,s(52)*s(25),(true->[])),arc(s(43)*s(25),0,s(62)*s(25),(true->[])),arc(s(43)*s(25),1,s(58)*s(25),(true->[])),arc(s(43)*s(25),2,s(52)*s(25),(true->[])),arc(s(47)*s(24),0,s(2)*s(25),(true->[])),arc(s(47)*s(24),1,s(47)*s(24),(true->[])),arc(s(47)*s(24),2,s(62)*s(21),(true->[])),arc(s(62)*s(21),0,s(62)*s(25),(true->[])),arc(s(62)*s(21),1,s(62)*s(12),(true->[])),arc(s(62)*s(21),2,s(62)*s(21),(true->[])),arc(s(40)*s(25),0,s(40)*s(25),(true->[])),arc(s(40)*s(25),1,s(55)*s(25),(true->[])),arc(s(40)*s(25),2,s(62)*s(25),(true->[])),arc(s(56)*s(21),0,s(40)*s(25),(true->[])),arc(s(56)*s(21),1,s(61)*s(12),(true->[])),arc(s(56)*s(21),2,s(56)*s(21),(true->[])),arc(s(61)*s(12),0,s(62)*s(12),(true->[])),arc(s(61)*s(12),1,s(61)*s(12),(true->[])),arc(s(61)*s(12),2,s(56)*s(21),(true->[])),arc(s(35)*s(25),0,s(23)*s(25),(true->[])),arc(s(35)*s(25),1,s(50)*s(25),(true->[])),arc(s(35)*s(25),2,s(62)*s(25),(true->[])),arc(s(54)*s(21),0,s(23)*s(25),(true->[])),arc(s(54)*s(21),1,s(60)*s(12),(true->[])),arc(s(54)*s(21),2,s(54)*s(21),(true->[])),arc(s(60)*s(12),0,s(62)*s(12),(true->[])),arc(s(60)*s(12),1,s(60)*s(12),(true->[])),arc(s(60)*s(12),2,s(54)*s(21),(true->[])),arc(s(62)*s(12),0,s(62)*s(12),(true->[])),arc(s(62)*s(12),1,s(62)*s(12),(true->[])),arc(s(62)*s(12),2,s(62)*s(21),(true->[])),arc(s(34)*s(25),0,s(13)*s(25),(true->[])),arc(s(34)*s(25),1,s(49)*s(25),(true->[])),arc(s(34)*s(25),2,s(62)*s(25),(true->[])),arc(s(53)*s(21),0,s(13)*s(25),(true->[])),arc(s(53)*s(21),1,s(59)*s(12),(true->[])),arc(s(53)*s(21),2,s(53)*s(21),(true->[])),arc(s(59)*s(12),0,s(62)*s(12),(true->[])),arc(s(59)*s(12),1,s(59)*s(12),(true->[])),arc(s(59)*s(12),2,s(53)*s(21),(true->[])),arc(s(33)*s(25),0,s(6)*s(25),(true->[])),arc(s(33)*s(25),1,s(48)*s(25),(true->[])),arc(s(33)*s(25),2,s(62)*s(25),(true->[])),arc(s(52)*s(21),0,s(6)*s(25),(true->[])),arc(s(52)*s(21),1,s(58)*s(12),(true->[])),arc(s(52)*s(21),2,s(52)*s(21),(true->[])),arc(s(58)*s(12),0,s(62)*s(12),(true->[])),arc(s(58)*s(12),1,s(58)*s(12),(true->[])),arc(s(58)*s(12),2,s(52)*s(21),(true->[])),arc(s(62)*s(11),0,s(62)*s(4),(true->[])),arc(s(62)*s(11),1,s(62)*s(11),(true->[])),arc(s(62)*s(11),2,s(62)*s(20),(true->[])),arc(s(62)*s(20),0,s(62)*s(25),(true->[])),arc(s(62)*s(20),1,s(62)*s(11),(true->[])),arc(s(62)*s(20),2,s(62)*s(20),(true->[])),arc(s(62)*s(24),0,s(62)*s(25),(true->[])),arc(s(62)*s(24),1,s(62)*s(24),(true->[])),arc(s(62)*s(24),2,s(62)*s(21),(true->[])),arc(s(55)*s(24),0,s(40)*s(25),(true->[])),arc(s(55)*s(24),1,s(55)*s(24),(true->[])),arc(s(55)*s(24),2,s(62)*s(21),(true->[])),arc(s(50)*s(24),0,s(23)*s(25),(true->[])),arc(s(50)*s(24),1,s(50)*s(24),(true->[])),arc(s(50)*s(24),2,s(62)*s(21),(true->[])),arc(s(49)*s(24),0,s(13)*s(25),(true->[])),arc(s(49)*s(24),1,s(49)*s(24),(true->[])),arc(s(49)*s(24),2,s(62)*s(21),(true->[])),arc(s(48)*s(24),0,s(6)*s(25),(true->[])),arc(s(48)*s(24),1,s(48)*s(24),(true->[])),arc(s(48)*s(24),2,s(62)*s(21),(true->[])),arc(s(62)*s(19),0,s(62)*s(25),(true->[])),arc(s(62)*s(19),1,s(62)*s(10),(true->[])),arc(s(62)*s(19),2,s(62)*s(19),(true->[])),arc(s(62)*s(23),0,s(62)*s(25),(true->[])),arc(s(62)*s(23),1,s(62)*s(23),(true->[])),arc(s(62)*s(23),2,s(62)*s(15),(true->[])),arc(s(62)*s(18),0,s(62)*s(25),(true->[])),arc(s(62)*s(18),1,s(62)*s(9),(true->[])),arc(s(62)*s(18),2,s(62)*s(18),(true->[])),arc(s(62)*s(22),0,s(62)*s(25),(true->[])),arc(s(62)*s(22),1,s(62)*s(22),(true->[])),arc(s(62)*s(22),2,s(62)*s(7),(true->[])),arc(s(47)*s(25),0,s(2)*s(25),(true->[])),arc(s(47)*s(25),1,s(47)*s(25),(true->[])),arc(s(47)*s(25),2,s(62)*s(25),(true->[])),arc(s(62)*s(25),0,s(62)*s(25),(true->[])),arc(s(62)*s(25),1,s(62)*s(25),(true->[])),arc(s(62)*s(25),2,s(62)*s(25),(true->[])),arc(s(56)*s(25),0,s(40)*s(25),(true->[])),arc(s(56)*s(25),1,s(61)*s(25),(true->[])),arc(s(56)*s(25),2,s(56)*s(25),(true->[])),arc(s(61)*s(25),0,s(62)*s(25),(true->[])),arc(s(61)*s(25),1,s(61)*s(25),(true->[])),arc(s(61)*s(25),2,s(56)*s(25),(true->[])),arc(s(54)*s(25),0,s(23)*s(25),(true->[])),arc(s(54)*s(25),1,s(60)*s(25),(true->[])),arc(s(54)*s(25),2,s(54)*s(25),(true->[])),arc(s(60)*s(25),0,s(62)*s(25),(true->[])),arc(s(60)*s(25),1,s(60)*s(25),(true->[])),arc(s(60)*s(25),2,s(54)*s(25),(true->[])),arc(s(53)*s(25),0,s(13)*s(25),(true->[])),arc(s(53)*s(25),1,s(59)*s(25),(true->[])),arc(s(53)*s(25),2,s(53)*s(25),(true->[])),arc(s(59)*s(25),0,s(62)*s(25),(true->[])),arc(s(59)*s(25),1,s(59)*s(25),(true->[])),arc(s(59)*s(25),2,s(53)*s(25),(true->[])),arc(s(52)*s(25),0,s(6)*s(25),(true->[])),arc(s(52)*s(25),1,s(58)*s(25),(true->[])),arc(s(52)*s(25),2,s(52)*s(25),(true->[])),arc(s(58)*s(25),0,s(62)*s(25),(true->[])),arc(s(58)*s(25),1,s(58)*s(25),(true->[])),arc(s(58)*s(25),2,s(52)*s(25),(true->[])),arc(s(55)*s(25),0,s(40)*s(25),(true->[])),arc(s(55)*s(25),1,s(55)*s(25),(true->[])),arc(s(55)*s(25),2,s(62)*s(25),(true->[])),arc(s(50)*s(25),0,s(23)*s(25),(true->[])),arc(s(50)*s(25),1,s(50)*s(25),(true->[])),arc(s(50)*s(25),2,s(62)*s(25),(true->[])),arc(s(49)*s(25),0,s(13)*s(25),(true->[])),arc(s(49)*s(25),1,s(49)*s(25),(true->[])),arc(s(49)*s(25),2,s(62)*s(25),(true->[])),arc(s(48)*s(25),0,s(6)*s(25),(true->[])),arc(s(48)*s(25),1,s(48)*s(25),(true->[])),arc(s(48)*s(25),2,s(62)*s(25),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_gorge, sum_width_gorge_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(65)*s(3)),sink(s(66)*s(3)),sink(s(67)*s(3)),sink(s(68)*s(3)),sink(s(69)*s(3)),sink(s(71)*s(3)),sink(s(72)*s(3)),sink(s(73)*s(3)),sink(s(74)*s(3)),sink(s(75)*s(3)),sink(s(76)*s(3)),sink(s(78)*s(3)),sink(s(79)*s(3)),sink(s(80)*s(3)),sink(s(81)*s(3)),sink(s(82)*s(3)),sink(s(83)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(2),(true->[])),arc(s(3)*s(2),0,s(2)*s(3),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(2),(true->[])),arc(s(2)*s(3),0,s(2)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(2)*s(3),(true->[])),arc(s(7)*s(2),1,s(17)*s(1),(true->[])),arc(s(7)*s(2),2,s(14)*s(2),(true->[])),arc(s(9)*s(1),0,s(19)*s(1),(true->[])),arc(s(9)*s(1),1,s(17)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(18)*s(1),(true->[])),arc(s(8)*s(2),2,s(15)*s(2),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(2),(true->[])),arc(s(5)*s(3),0,s(2)*s(3),(true->[])),arc(s(5)*s(3),1,s(11)*s(3),(true->[])),arc(s(5)*s(3),2,s(16)*s(3),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(18)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(3),(true->[])),arc(s(14)*s(2),0,s(2)*s(3),(true->[])),arc(s(14)*s(2),1,s(28)*s(1),(true->[])),arc(s(14)*s(2),2,s(24)*s(2),(true->[])),arc(s(17)*s(1),0,s(31)*s(1),(true->[])),arc(s(17)*s(1),1,s(28)*s(1),(true->[])),arc(s(17)*s(1),2,s(24)*s(2),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(2),(true->[])),arc(s(6)*s(3),0,s(6)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(16)*s(3),(true->[])),arc(s(15)*s(2),0,s(6)*s(3),(true->[])),arc(s(15)*s(2),1,s(29)*s(1),(true->[])),arc(s(15)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(1),0,s(31)*s(1),(true->[])),arc(s(18)*s(1),1,s(29)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(2),(true->[])),arc(s(16)*s(2),0,s(13)*s(3),(true->[])),arc(s(16)*s(2),1,s(30)*s(1),(true->[])),arc(s(16)*s(2),2,s(26)*s(2),(true->[])),arc(s(11)*s(3),0,s(2)*s(3),(true->[])),arc(s(11)*s(3),1,s(20)*s(3),(true->[])),arc(s(11)*s(3),2,s(27)*s(3),(true->[])),arc(s(16)*s(3),0,s(13)*s(3),(true->[])),arc(s(16)*s(3),1,s(30)*s(3),(true->[])),arc(s(16)*s(3),2,s(26)*s(3),(true->[])),arc(s(15)*s(3),0,s(6)*s(3),(true->[])),arc(s(15)*s(3),1,s(29)*s(3),(true->[])),arc(s(15)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(31)*s(3),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(2),0,s(2)*s(3),(true->[])),arc(s(24)*s(2),1,s(42)*s(1),(true->[])),arc(s(24)*s(2),2,s(37)*s(2),(true->[])),arc(s(28)*s(1),0,s(46)*s(1),(true->[])),arc(s(28)*s(1),1,s(42)*s(1),(true->[])),arc(s(28)*s(1),2,s(37)*s(2),(true->[])),arc(s(31)*s(1),0,s(46)*s(1),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(41)*s(2),(true->[])),arc(s(27)*s(2),0,s(23)*s(3),(true->[])),arc(s(27)*s(2),1,s(45)*s(1),(true->[])),arc(s(27)*s(2),2,s(40)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(3),(true->[])),arc(s(12)*s(3),1,s(21)*s(3),(true->[])),arc(s(12)*s(3),2,s(27)*s(3),(true->[])),arc(s(25)*s(2),0,s(6)*s(3),(true->[])),arc(s(25)*s(2),1,s(43)*s(1),(true->[])),arc(s(25)*s(2),2,s(38)*s(2),(true->[])),arc(s(29)*s(1),0,s(46)*s(1),(true->[])),arc(s(29)*s(1),1,s(43)*s(1),(true->[])),arc(s(29)*s(1),2,s(38)*s(2),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(22)*s(3),(true->[])),arc(s(13)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(2),0,s(13)*s(3),(true->[])),arc(s(26)*s(2),1,s(44)*s(1),(true->[])),arc(s(26)*s(2),2,s(39)*s(2),(true->[])),arc(s(30)*s(1),0,s(46)*s(1),(true->[])),arc(s(30)*s(1),1,s(44)*s(1),(true->[])),arc(s(30)*s(1),2,s(39)*s(2),(true->[])),arc(s(20)*s(3),0,s(2)*s(3),(true->[])),arc(s(20)*s(3),1,s(32)*s(3),(true->[])),arc(s(20)*s(3),2,s(41)*s(3),(true->[])),arc(s(27)*s(3),0,s(23)*s(3),(true->[])),arc(s(27)*s(3),1,s(45)*s(3),(true->[])),arc(s(27)*s(3),2,s(40)*s(3),(true->[])),arc(s(26)*s(3),0,s(13)*s(3),(true->[])),arc(s(26)*s(3),1,s(44)*s(3),(true->[])),arc(s(26)*s(3),2,s(39)*s(3),(true->[])),arc(s(30)*s(3),0,s(46)*s(3),(true->[])),arc(s(30)*s(3),1,s(44)*s(3),(true->[])),arc(s(30)*s(3),2,s(39)*s(3),(true->[])),arc(s(25)*s(3),0,s(6)*s(3),(true->[])),arc(s(25)*s(3),1,s(43)*s(3),(true->[])),arc(s(25)*s(3),2,s(38)*s(3),(true->[])),arc(s(29)*s(3),0,s(46)*s(3),(true->[])),arc(s(29)*s(3),1,s(43)*s(3),(true->[])),arc(s(29)*s(3),2,s(38)*s(3),(true->[])),arc(s(31)*s(3),0,s(46)*s(3),(true->[])),arc(s(31)*s(3),1,s(46)*s(3),(true->[])),arc(s(31)*s(3),2,s(41)*s(3),(true->[])),arc(s(37)*s(2),0,s(2)*s(3),(true->[])),arc(s(37)*s(2),1,s(59)*s(1),(true->[])),arc(s(37)*s(2),2,s(52)*s(2),(true->[])),arc(s(42)*s(1),0,s(64)*s(1),(true->[])),arc(s(42)*s(1),1,s(59)*s(1),(true->[])),arc(s(42)*s(1),2,s(52)*s(2),(true->[])),arc(s(46)*s(1),0,s(64)*s(1),(true->[])),arc(s(46)*s(1),1,s(64)*s(1),(true->[])),arc(s(46)*s(1),2,s(58)*s(2),(true->[])),arc(s(41)*s(2),0,s(36)*s(3),(true->[])),arc(s(41)*s(2),1,s(63)*s(1),(true->[])),arc(s(41)*s(2),2,s(56)*s(2),(true->[])),arc(s(23)*s(3),0,s(23)*s(3),(true->[])),arc(s(23)*s(3),1,s(35)*s(3),(true->[])),arc(s(23)*s(3),2,s(41)*s(3),(true->[])),arc(s(40)*s(2),0,s(23)*s(3),(true->[])),arc(s(40)*s(2),1,s(62)*s(1),(true->[])),arc(s(40)*s(2),2,s(55)*s(2),(true->[])),arc(s(45)*s(1),0,s(64)*s(1),(true->[])),arc(s(45)*s(1),1,s(62)*s(1),(true->[])),arc(s(45)*s(1),2,s(55)*s(2),(true->[])),arc(s(21)*s(3),0,s(6)*s(3),(true->[])),arc(s(21)*s(3),1,s(33)*s(3),(true->[])),arc(s(21)*s(3),2,s(41)*s(3),(true->[])),arc(s(38)*s(2),0,s(6)*s(3),(true->[])),arc(s(38)*s(2),1,s(60)*s(1),(true->[])),arc(s(38)*s(2),2,s(53)*s(2),(true->[])),arc(s(43)*s(1),0,s(64)*s(1),(true->[])),arc(s(43)*s(1),1,s(60)*s(1),(true->[])),arc(s(43)*s(1),2,s(53)*s(2),(true->[])),arc(s(22)*s(3),0,s(13)*s(3),(true->[])),arc(s(22)*s(3),1,s(34)*s(3),(true->[])),arc(s(22)*s(3),2,s(41)*s(3),(true->[])),arc(s(39)*s(2),0,s(13)*s(3),(true->[])),arc(s(39)*s(2),1,s(61)*s(1),(true->[])),arc(s(39)*s(2),2,s(54)*s(2),(true->[])),arc(s(44)*s(1),0,s(64)*s(1),(true->[])),arc(s(44)*s(1),1,s(61)*s(1),(true->[])),arc(s(44)*s(1),2,s(54)*s(2),(true->[])),arc(s(32)*s(3),0,s(2)*s(3),(true->[])),arc(s(32)*s(3),1,s(47)*s(3),(true->[])),arc(s(32)*s(3),2,s(58)*s(3),(true->[])),arc(s(41)*s(3),0,s(36)*s(3),(true->[])),arc(s(41)*s(3),1,s(63)*s(3),(true->[])),arc(s(41)*s(3),2,s(56)*s(3),(true->[])),arc(s(40)*s(3),0,s(23)*s(3),(true->[])),arc(s(40)*s(3),1,s(62)*s(3),(true->[])),arc(s(40)*s(3),2,s(55)*s(3),(true->[])),arc(s(45)*s(3),0,s(64)*s(3),(true->[])),arc(s(45)*s(3),1,s(62)*s(3),(true->[])),arc(s(45)*s(3),2,s(55)*s(3),(true->[])),arc(s(39)*s(3),0,s(13)*s(3),(true->[])),arc(s(39)*s(3),1,s(61)*s(3),(true->[])),arc(s(39)*s(3),2,s(54)*s(3),(true->[])),arc(s(44)*s(3),0,s(64)*s(3),(true->[])),arc(s(44)*s(3),1,s(61)*s(3),(true->[])),arc(s(44)*s(3),2,s(54)*s(3),(true->[])),arc(s(46)*s(3),0,s(64)*s(3),(true->[])),arc(s(46)*s(3),1,s(64)*s(3),(true->[])),arc(s(46)*s(3),2,s(58)*s(3),(true->[])),arc(s(38)*s(3),0,s(6)*s(3),(true->[])),arc(s(38)*s(3),1,s(60)*s(3),(true->[])),arc(s(38)*s(3),2,s(53)*s(3),(true->[])),arc(s(43)*s(3),0,s(64)*s(3),(true->[])),arc(s(43)*s(3),1,s(60)*s(3),(true->[])),arc(s(43)*s(3),2,s(53)*s(3),(true->[])),arc(s(52)*s(2),0,s(2)*s(3),(true->[])),arc(s(52)*s(2),1,s(77)*s(1),(true->[])),arc(s(52)*s(2),2,s(70)*s(2),(true->[])),arc(s(59)*s(1),0,s(83)*s(1),(true->[])),arc(s(59)*s(1),1,s(77)*s(1),(true->[])),arc(s(59)*s(1),2,s(70)*s(2),(true->[])),arc(s(64)*s(1),0,s(83)*s(1),(true->[])),arc(s(64)*s(1),1,s(83)*s(1),(true->[])),arc(s(64)*s(1),2,s(83)*s(2),(true->[])),arc(s(58)*s(2),0,s(57)*s(3),(true->[])),arc(s(58)*s(2),1,s(82)*s(1),(true->[])),arc(s(58)*s(2),2,s(76)*s(2),(true->[])),arc(s(36)*s(3),0,s(36)*s(3),(true->[])),arc(s(36)*s(3),1,s(51)*s(3),(true->[])),arc(s(36)*s(3),2,s(58)*s(3),(true->[])),arc(s(56)*s(2),0,s(36)*s(3),(true->[])),arc(s(56)*s(2),1,s(81)*s(1),(true->[])),arc(s(56)*s(2),2,s(74)*s(2),(true->[])),arc(s(63)*s(1),0,s(83)*s(1),(true->[])),arc(s(63)*s(1),1,s(81)*s(1),(true->[])),arc(s(63)*s(1),2,s(74)*s(2),(true->[])),arc(s(35)*s(3),0,s(23)*s(3),(true->[])),arc(s(35)*s(3),1,s(50)*s(3),(true->[])),arc(s(35)*s(3),2,s(58)*s(3),(true->[])),arc(s(55)*s(2),0,s(23)*s(3),(true->[])),arc(s(55)*s(2),1,s(80)*s(1),(true->[])),arc(s(55)*s(2),2,s(73)*s(2),(true->[])),arc(s(62)*s(1),0,s(83)*s(1),(true->[])),arc(s(62)*s(1),1,s(80)*s(1),(true->[])),arc(s(62)*s(1),2,s(73)*s(2),(true->[])),arc(s(33)*s(3),0,s(6)*s(3),(true->[])),arc(s(33)*s(3),1,s(48)*s(3),(true->[])),arc(s(33)*s(3),2,s(58)*s(3),(true->[])),arc(s(53)*s(2),0,s(6)*s(3),(true->[])),arc(s(53)*s(2),1,s(78)*s(1),(true->[])),arc(s(53)*s(2),2,s(71)*s(2),(true->[])),arc(s(60)*s(1),0,s(83)*s(1),(true->[])),arc(s(60)*s(1),1,s(78)*s(1),(true->[])),arc(s(60)*s(1),2,s(71)*s(2),(true->[])),arc(s(34)*s(3),0,s(13)*s(3),(true->[])),arc(s(34)*s(3),1,s(49)*s(3),(true->[])),arc(s(34)*s(3),2,s(58)*s(3),(true->[])),arc(s(54)*s(2),0,s(13)*s(3),(true->[])),arc(s(54)*s(2),1,s(79)*s(1),(true->[])),arc(s(54)*s(2),2,s(72)*s(2),(true->[])),arc(s(61)*s(1),0,s(83)*s(1),(true->[])),arc(s(61)*s(1),1,s(79)*s(1),(true->[])),arc(s(61)*s(1),2,s(72)*s(2),(true->[])),arc(s(47)*s(3),0,s(2)*s(3),(true->[])),arc(s(47)*s(3),1,s(65)*s(3),(true->[])),arc(s(47)*s(3),2,s(83)*s(3),(true->[])),arc(s(58)*s(3),0,s(57)*s(3),(true->[])),arc(s(58)*s(3),1,s(82)*s(3),(true->[])),arc(s(58)*s(3),2,s(76)*s(3),(true->[])),arc(s(56)*s(3),0,s(36)*s(3),(true->[])),arc(s(56)*s(3),1,s(81)*s(3),(true->[])),arc(s(56)*s(3),2,s(74)*s(3),(true->[])),arc(s(63)*s(3),0,s(83)*s(3),(true->[])),arc(s(63)*s(3),1,s(81)*s(3),(true->[])),arc(s(63)*s(3),2,s(74)*s(3),(true->[])),arc(s(55)*s(3),0,s(23)*s(3),(true->[])),arc(s(55)*s(3),1,s(80)*s(3),(true->[])),arc(s(55)*s(3),2,s(73)*s(3),(true->[])),arc(s(62)*s(3),0,s(83)*s(3),(true->[])),arc(s(62)*s(3),1,s(80)*s(3),(true->[])),arc(s(62)*s(3),2,s(73)*s(3),(true->[])),arc(s(64)*s(3),0,s(83)*s(3),(true->[])),arc(s(64)*s(3),1,s(83)*s(3),(true->[])),arc(s(64)*s(3),2,s(83)*s(3),(true->[])),arc(s(54)*s(3),0,s(13)*s(3),(true->[])),arc(s(54)*s(3),1,s(79)*s(3),(true->[])),arc(s(54)*s(3),2,s(72)*s(3),(true->[])),arc(s(61)*s(3),0,s(83)*s(3),(true->[])),arc(s(61)*s(3),1,s(79)*s(3),(true->[])),arc(s(61)*s(3),2,s(72)*s(3),(true->[])),arc(s(53)*s(3),0,s(6)*s(3),(true->[])),arc(s(53)*s(3),1,s(78)*s(3),(true->[])),arc(s(53)*s(3),2,s(71)*s(3),(true->[])),arc(s(60)*s(3),0,s(83)*s(3),(true->[])),arc(s(60)*s(3),1,s(78)*s(3),(true->[])),arc(s(60)*s(3),2,s(71)*s(3),(true->[])),arc(s(70)*s(2),0,s(2)*s(3),(true->[])),arc(s(70)*s(2),1,s(77)*s(1),(true->[])),arc(s(70)*s(2),2,s(70)*s(2),(true->[])),arc(s(77)*s(1),0,s(83)*s(1),(true->[])),arc(s(77)*s(1),1,s(77)*s(1),(true->[])),arc(s(77)*s(1),2,s(70)*s(2),(true->[])),arc(s(83)*s(1),0,s(83)*s(1),(true->[])),arc(s(83)*s(1),1,s(83)*s(1),(true->[])),arc(s(83)*s(1),2,s(83)*s(2),(true->[])),arc(s(83)*s(2),0,s(83)*s(3),(true->[])),arc(s(83)*s(2),1,s(83)*s(1),(true->[])),arc(s(83)*s(2),2,s(83)*s(2),(true->[])),arc(s(57)*s(3),0,s(57)*s(3),(true->[])),arc(s(57)*s(3),1,s(75)*s(3),(true->[])),arc(s(57)*s(3),2,s(83)*s(3),(true->[])),arc(s(76)*s(2),0,s(57)*s(3),(true->[])),arc(s(76)*s(2),1,s(82)*s(1),(true->[])),arc(s(76)*s(2),2,s(76)*s(2),(true->[])),arc(s(82)*s(1),0,s(83)*s(1),(true->[])),arc(s(82)*s(1),1,s(82)*s(1),(true->[])),arc(s(82)*s(1),2,s(76)*s(2),(true->[])),arc(s(51)*s(3),0,s(36)*s(3),(true->[])),arc(s(51)*s(3),1,s(69)*s(3),(true->[])),arc(s(51)*s(3),2,s(83)*s(3),(true->[])),arc(s(74)*s(2),0,s(36)*s(3),(true->[])),arc(s(74)*s(2),1,s(81)*s(1),(true->[])),arc(s(74)*s(2),2,s(74)*s(2),(true->[])),arc(s(81)*s(1),0,s(83)*s(1),(true->[])),arc(s(81)*s(1),1,s(81)*s(1),(true->[])),arc(s(81)*s(1),2,s(74)*s(2),(true->[])),arc(s(50)*s(3),0,s(23)*s(3),(true->[])),arc(s(50)*s(3),1,s(68)*s(3),(true->[])),arc(s(50)*s(3),2,s(83)*s(3),(true->[])),arc(s(73)*s(2),0,s(23)*s(3),(true->[])),arc(s(73)*s(2),1,s(80)*s(1),(true->[])),arc(s(73)*s(2),2,s(73)*s(2),(true->[])),arc(s(80)*s(1),0,s(83)*s(1),(true->[])),arc(s(80)*s(1),1,s(80)*s(1),(true->[])),arc(s(80)*s(1),2,s(73)*s(2),(true->[])),arc(s(48)*s(3),0,s(6)*s(3),(true->[])),arc(s(48)*s(3),1,s(66)*s(3),(true->[])),arc(s(48)*s(3),2,s(83)*s(3),(true->[])),arc(s(71)*s(2),0,s(6)*s(3),(true->[])),arc(s(71)*s(2),1,s(78)*s(1),(true->[])),arc(s(71)*s(2),2,s(71)*s(2),(true->[])),arc(s(78)*s(1),0,s(83)*s(1),(true->[])),arc(s(78)*s(1),1,s(78)*s(1),(true->[])),arc(s(78)*s(1),2,s(71)*s(2),(true->[])),arc(s(49)*s(3),0,s(13)*s(3),(true->[])),arc(s(49)*s(3),1,s(67)*s(3),(true->[])),arc(s(49)*s(3),2,s(83)*s(3),(true->[])),arc(s(72)*s(2),0,s(13)*s(3),(true->[])),arc(s(72)*s(2),1,s(79)*s(1),(true->[])),arc(s(72)*s(2),2,s(72)*s(2),(true->[])),arc(s(79)*s(1),0,s(83)*s(1),(true->[])),arc(s(79)*s(1),1,s(79)*s(1),(true->[])),arc(s(79)*s(1),2,s(72)*s(2),(true->[])),arc(s(65)*s(3),0,s(2)*s(3),(true->[])),arc(s(65)*s(3),1,s(65)*s(3),(true->[])),arc(s(65)*s(3),2,s(83)*s(3),(true->[])),arc(s(83)*s(3),0,s(83)*s(3),(true->[])),arc(s(83)*s(3),1,s(83)*s(3),(true->[])),arc(s(83)*s(3),2,s(83)*s(3),(true->[])),arc(s(76)*s(3),0,s(57)*s(3),(true->[])),arc(s(76)*s(3),1,s(82)*s(3),(true->[])),arc(s(76)*s(3),2,s(76)*s(3),(true->[])),arc(s(82)*s(3),0,s(83)*s(3),(true->[])),arc(s(82)*s(3),1,s(82)*s(3),(true->[])),arc(s(82)*s(3),2,s(76)*s(3),(true->[])),arc(s(74)*s(3),0,s(36)*s(3),(true->[])),arc(s(74)*s(3),1,s(81)*s(3),(true->[])),arc(s(74)*s(3),2,s(74)*s(3),(true->[])),arc(s(81)*s(3),0,s(83)*s(3),(true->[])),arc(s(81)*s(3),1,s(81)*s(3),(true->[])),arc(s(81)*s(3),2,s(74)*s(3),(true->[])),arc(s(73)*s(3),0,s(23)*s(3),(true->[])),arc(s(73)*s(3),1,s(80)*s(3),(true->[])),arc(s(73)*s(3),2,s(73)*s(3),(true->[])),arc(s(80)*s(3),0,s(83)*s(3),(true->[])),arc(s(80)*s(3),1,s(80)*s(3),(true->[])),arc(s(80)*s(3),2,s(73)*s(3),(true->[])),arc(s(72)*s(3),0,s(13)*s(3),(true->[])),arc(s(72)*s(3),1,s(79)*s(3),(true->[])),arc(s(72)*s(3),2,s(72)*s(3),(true->[])),arc(s(79)*s(3),0,s(83)*s(3),(true->[])),arc(s(79)*s(3),1,s(79)*s(3),(true->[])),arc(s(79)*s(3),2,s(72)*s(3),(true->[])),arc(s(71)*s(3),0,s(6)*s(3),(true->[])),arc(s(71)*s(3),1,s(78)*s(3),(true->[])),arc(s(71)*s(3),2,s(71)*s(3),(true->[])),arc(s(78)*s(3),0,s(83)*s(3),(true->[])),arc(s(78)*s(3),1,s(78)*s(3),(true->[])),arc(s(78)*s(3),2,s(71)*s(3),(true->[])),arc(s(75)*s(3),0,s(57)*s(3),(true->[])),arc(s(75)*s(3),1,s(75)*s(3),(true->[])),arc(s(75)*s(3),2,s(83)*s(3),(true->[])),arc(s(69)*s(3),0,s(36)*s(3),(true->[])),arc(s(69)*s(3),1,s(69)*s(3),(true->[])),arc(s(69)*s(3),2,s(83)*s(3),(true->[])),arc(s(68)*s(3),0,s(23)*s(3),(true->[])),arc(s(68)*s(3),1,s(68)*s(3),(true->[])),arc(s(68)*s(3),2,s(83)*s(3),(true->[])),arc(s(66)*s(3),0,s(6)*s(3),(true->[])),arc(s(66)*s(3),1,s(66)*s(3),(true->[])),arc(s(66)*s(3),2,s(83)*s(3),(true->[])),arc(s(67)*s(3),0,s(13)*s(3),(true->[])),arc(s(67)*s(3),1,s(67)*s(3),(true->[])),arc(s(67)*s(3),2,s(83)*s(3),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_gorge, sum_width_gorge_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(65)*s(15)),sink(s(66)*s(15)),sink(s(67)*s(15)),sink(s(68)*s(15)),sink(s(69)*s(15)),sink(s(71)*s(15)),sink(s(72)*s(15)),sink(s(73)*s(15)),sink(s(74)*s(15)),sink(s(75)*s(15)),sink(s(76)*s(15)),sink(s(78)*s(15)),sink(s(79)*s(15)),sink(s(80)*s(15)),sink(s(81)*s(15)),sink(s(82)*s(15)),sink(s(83)*s(15))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(2)*s(9),(true->[])),arc(s(3)*s(3),1,s(9)*s(4),(true->[])),arc(s(3)*s(3),2,s(7)*s(7),(true->[])),arc(s(4)*s(1),0,s(10)*s(1),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(3),(true->[])),arc(s(2)*s(9),0,s(2)*s(14),(true->[])),arc(s(2)*s(9),1,s(5)*s(13),(true->[])),arc(s(2)*s(9),2,s(8)*s(8),(true->[])),arc(s(7)*s(7),0,s(2)*s(14),(true->[])),arc(s(7)*s(7),1,s(17)*s(4),(true->[])),arc(s(7)*s(7),2,s(14)*s(10),(true->[])),arc(s(9)*s(4),0,s(19)*s(1),(true->[])),arc(s(9)*s(4),1,s(17)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(10),(true->[])),arc(s(8)*s(3),0,s(6)*s(9),(true->[])),arc(s(8)*s(3),1,s(18)*s(4),(true->[])),arc(s(8)*s(3),2,s(15)*s(7),(true->[])),arc(s(10)*s(1),0,s(19)*s(1),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(16)*s(3),(true->[])),arc(s(2)*s(14),0,s(2)*s(15),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(8)*s(12),(true->[])),arc(s(5)*s(13),0,s(2)*s(15),(true->[])),arc(s(5)*s(13),1,s(11)*s(13),(true->[])),arc(s(5)*s(13),2,s(16)*s(8),(true->[])),arc(s(8)*s(8),0,s(6)*s(14),(true->[])),arc(s(8)*s(8),1,s(18)*s(5),(true->[])),arc(s(8)*s(8),2,s(15)*s(11),(true->[])),arc(s(14)*s(10),0,s(2)*s(15),(true->[])),arc(s(14)*s(10),1,s(28)*s(4),(true->[])),arc(s(14)*s(10),2,s(24)*s(10),(true->[])),arc(s(17)*s(4),0,s(31)*s(1),(true->[])),arc(s(17)*s(4),1,s(28)*s(4),(true->[])),arc(s(17)*s(4),2,s(24)*s(10),(true->[])),arc(s(19)*s(1),0,s(31)*s(1),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(27)*s(3),(true->[])),arc(s(6)*s(9),0,s(6)*s(14),(true->[])),arc(s(6)*s(9),1,s(12)*s(13),(true->[])),arc(s(6)*s(9),2,s(16)*s(8),(true->[])),arc(s(15)*s(7),0,s(6)*s(14),(true->[])),arc(s(15)*s(7),1,s(29)*s(4),(true->[])),arc(s(15)*s(7),2,s(25)*s(10),(true->[])),arc(s(18)*s(4),0,s(31)*s(1),(true->[])),arc(s(18)*s(4),1,s(29)*s(4),(true->[])),arc(s(18)*s(4),2,s(25)*s(10),(true->[])),arc(s(16)*s(3),0,s(13)*s(9),(true->[])),arc(s(16)*s(3),1,s(30)*s(4),(true->[])),arc(s(16)*s(3),2,s(26)*s(7),(true->[])),arc(s(2)*s(15),0,s(2)*s(15),(true->[])),arc(s(2)*s(15),1,s(5)*s(15),(true->[])),arc(s(2)*s(15),2,s(8)*s(15),(true->[])),arc(s(5)*s(14),0,s(2)*s(15),(true->[])),arc(s(5)*s(14),1,s(11)*s(14),(true->[])),arc(s(5)*s(14),2,s(16)*s(12),(true->[])),arc(s(8)*s(12),0,s(6)*s(15),(true->[])),arc(s(8)*s(12),1,s(18)*s(6),(true->[])),arc(s(8)*s(12),2,s(15)*s(12),(true->[])),arc(s(11)*s(13),0,s(2)*s(15),(true->[])),arc(s(11)*s(13),1,s(20)*s(13),(true->[])),arc(s(11)*s(13),2,s(27)*s(8),(true->[])),arc(s(16)*s(8),0,s(13)*s(14),(true->[])),arc(s(16)*s(8),1,s(30)*s(5),(true->[])),arc(s(16)*s(8),2,s(26)*s(11),(true->[])),arc(s(6)*s(14),0,s(6)*s(15),(true->[])),arc(s(6)*s(14),1,s(12)*s(14),(true->[])),arc(s(6)*s(14),2,s(16)*s(12),(true->[])),arc(s(15)*s(11),0,s(6)*s(15),(true->[])),arc(s(15)*s(11),1,s(29)*s(5),(true->[])),arc(s(15)*s(11),2,s(25)*s(11),(true->[])),arc(s(18)*s(5),0,s(31)*s(2),(true->[])),arc(s(18)*s(5),1,s(29)*s(5),(true->[])),arc(s(18)*s(5),2,s(25)*s(11),(true->[])),arc(s(24)*s(10),0,s(2)*s(15),(true->[])),arc(s(24)*s(10),1,s(42)*s(4),(true->[])),arc(s(24)*s(10),2,s(37)*s(10),(true->[])),arc(s(28)*s(4),0,s(46)*s(1),(true->[])),arc(s(28)*s(4),1,s(42)*s(4),(true->[])),arc(s(28)*s(4),2,s(37)*s(10),(true->[])),arc(s(31)*s(1),0,s(46)*s(1),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(41)*s(3),(true->[])),arc(s(27)*s(3),0,s(23)*s(9),(true->[])),arc(s(27)*s(3),1,s(45)*s(4),(true->[])),arc(s(27)*s(3),2,s(40)*s(7),(true->[])),arc(s(12)*s(13),0,s(6)*s(15),(true->[])),arc(s(12)*s(13),1,s(21)*s(13),(true->[])),arc(s(12)*s(13),2,s(27)*s(8),(true->[])),arc(s(25)*s(10),0,s(6)*s(15),(true->[])),arc(s(25)*s(10),1,s(43)*s(4),(true->[])),arc(s(25)*s(10),2,s(38)*s(10),(true->[])),arc(s(29)*s(4),0,s(46)*s(1),(true->[])),arc(s(29)*s(4),1,s(43)*s(4),(true->[])),arc(s(29)*s(4),2,s(38)*s(10),(true->[])),arc(s(13)*s(9),0,s(13)*s(14),(true->[])),arc(s(13)*s(9),1,s(22)*s(13),(true->[])),arc(s(13)*s(9),2,s(27)*s(8),(true->[])),arc(s(26)*s(7),0,s(13)*s(14),(true->[])),arc(s(26)*s(7),1,s(44)*s(4),(true->[])),arc(s(26)*s(7),2,s(39)*s(10),(true->[])),arc(s(30)*s(4),0,s(46)*s(1),(true->[])),arc(s(30)*s(4),1,s(44)*s(4),(true->[])),arc(s(30)*s(4),2,s(39)*s(10),(true->[])),arc(s(5)*s(15),0,s(2)*s(15),(true->[])),arc(s(5)*s(15),1,s(11)*s(15),(true->[])),arc(s(5)*s(15),2,s(16)*s(15),(true->[])),arc(s(8)*s(15),0,s(6)*s(15),(true->[])),arc(s(8)*s(15),1,s(18)*s(15),(true->[])),arc(s(8)*s(15),2,s(15)*s(15),(true->[])),arc(s(11)*s(14),0,s(2)*s(15),(true->[])),arc(s(11)*s(14),1,s(20)*s(14),(true->[])),arc(s(11)*s(14),2,s(27)*s(12),(true->[])),arc(s(16)*s(12),0,s(13)*s(15),(true->[])),arc(s(16)*s(12),1,s(30)*s(6),(true->[])),arc(s(16)*s(12),2,s(26)*s(12),(true->[])),arc(s(6)*s(15),0,s(6)*s(15),(true->[])),arc(s(6)*s(15),1,s(12)*s(15),(true->[])),arc(s(6)*s(15),2,s(16)*s(15),(true->[])),arc(s(15)*s(12),0,s(6)*s(15),(true->[])),arc(s(15)*s(12),1,s(29)*s(6),(true->[])),arc(s(15)*s(12),2,s(25)*s(12),(true->[])),arc(s(18)*s(6),0,s(31)*s(6),(true->[])),arc(s(18)*s(6),1,s(29)*s(6),(true->[])),arc(s(18)*s(6),2,s(25)*s(12),(true->[])),arc(s(20)*s(13),0,s(2)*s(15),(true->[])),arc(s(20)*s(13),1,s(32)*s(13),(true->[])),arc(s(20)*s(13),2,s(41)*s(8),(true->[])),arc(s(27)*s(8),0,s(23)*s(14),(true->[])),arc(s(27)*s(8),1,s(45)*s(5),(true->[])),arc(s(27)*s(8),2,s(40)*s(11),(true->[])),arc(s(13)*s(14),0,s(13)*s(15),(true->[])),arc(s(13)*s(14),1,s(22)*s(14),(true->[])),arc(s(13)*s(14),2,s(27)*s(12),(true->[])),arc(s(26)*s(11),0,s(13)*s(15),(true->[])),arc(s(26)*s(11),1,s(44)*s(5),(true->[])),arc(s(26)*s(11),2,s(39)*s(11),(true->[])),arc(s(30)*s(5),0,s(46)*s(2),(true->[])),arc(s(30)*s(5),1,s(44)*s(5),(true->[])),arc(s(30)*s(5),2,s(39)*s(11),(true->[])),arc(s(12)*s(14),0,s(6)*s(15),(true->[])),arc(s(12)*s(14),1,s(21)*s(14),(true->[])),arc(s(12)*s(14),2,s(27)*s(12),(true->[])),arc(s(25)*s(11),0,s(6)*s(15),(true->[])),arc(s(25)*s(11),1,s(43)*s(5),(true->[])),arc(s(25)*s(11),2,s(38)*s(11),(true->[])),arc(s(29)*s(5),0,s(46)*s(2),(true->[])),arc(s(29)*s(5),1,s(43)*s(5),(true->[])),arc(s(29)*s(5),2,s(38)*s(11),(true->[])),arc(s(31)*s(2),0,s(46)*s(2),(true->[])),arc(s(31)*s(2),1,s(46)*s(2),(true->[])),arc(s(31)*s(2),2,s(41)*s(8),(true->[])),arc(s(37)*s(10),0,s(2)*s(15),(true->[])),arc(s(37)*s(10),1,s(59)*s(4),(true->[])),arc(s(37)*s(10),2,s(52)*s(10),(true->[])),arc(s(42)*s(4),0,s(64)*s(1),(true->[])),arc(s(42)*s(4),1,s(59)*s(4),(true->[])),arc(s(42)*s(4),2,s(52)*s(10),(true->[])),arc(s(46)*s(1),0,s(64)*s(1),(true->[])),arc(s(46)*s(1),1,s(64)*s(1),(true->[])),arc(s(46)*s(1),2,s(58)*s(3),(true->[])),arc(s(41)*s(3),0,s(36)*s(9),(true->[])),arc(s(41)*s(3),1,s(63)*s(4),(true->[])),arc(s(41)*s(3),2,s(56)*s(7),(true->[])),arc(s(23)*s(9),0,s(23)*s(14),(true->[])),arc(s(23)*s(9),1,s(35)*s(13),(true->[])),arc(s(23)*s(9),2,s(41)*s(8),(true->[])),arc(s(40)*s(7),0,s(23)*s(14),(true->[])),arc(s(40)*s(7),1,s(62)*s(4),(true->[])),arc(s(40)*s(7),2,s(55)*s(10),(true->[])),arc(s(45)*s(4),0,s(64)*s(1),(true->[])),arc(s(45)*s(4),1,s(62)*s(4),(true->[])),arc(s(45)*s(4),2,s(55)*s(10),(true->[])),arc(s(21)*s(13),0,s(6)*s(15),(true->[])),arc(s(21)*s(13),1,s(33)*s(13),(true->[])),arc(s(21)*s(13),2,s(41)*s(8),(true->[])),arc(s(38)*s(10),0,s(6)*s(15),(true->[])),arc(s(38)*s(10),1,s(60)*s(4),(true->[])),arc(s(38)*s(10),2,s(53)*s(10),(true->[])),arc(s(43)*s(4),0,s(64)*s(1),(true->[])),arc(s(43)*s(4),1,s(60)*s(4),(true->[])),arc(s(43)*s(4),2,s(53)*s(10),(true->[])),arc(s(22)*s(13),0,s(13)*s(15),(true->[])),arc(s(22)*s(13),1,s(34)*s(13),(true->[])),arc(s(22)*s(13),2,s(41)*s(8),(true->[])),arc(s(39)*s(10),0,s(13)*s(15),(true->[])),arc(s(39)*s(10),1,s(61)*s(4),(true->[])),arc(s(39)*s(10),2,s(54)*s(10),(true->[])),arc(s(44)*s(4),0,s(64)*s(1),(true->[])),arc(s(44)*s(4),1,s(61)*s(4),(true->[])),arc(s(44)*s(4),2,s(54)*s(10),(true->[])),arc(s(11)*s(15),0,s(2)*s(15),(true->[])),arc(s(11)*s(15),1,s(20)*s(15),(true->[])),arc(s(11)*s(15),2,s(27)*s(15),(true->[])),arc(s(16)*s(15),0,s(13)*s(15),(true->[])),arc(s(16)*s(15),1,s(30)*s(15),(true->[])),arc(s(16)*s(15),2,s(26)*s(15),(true->[])),arc(s(15)*s(15),0,s(6)*s(15),(true->[])),arc(s(15)*s(15),1,s(29)*s(15),(true->[])),arc(s(15)*s(15),2,s(25)*s(15),(true->[])),arc(s(18)*s(15),0,s(31)*s(15),(true->[])),arc(s(18)*s(15),1,s(29)*s(15),(true->[])),arc(s(18)*s(15),2,s(25)*s(15),(true->[])),arc(s(20)*s(14),0,s(2)*s(15),(true->[])),arc(s(20)*s(14),1,s(32)*s(14),(true->[])),arc(s(20)*s(14),2,s(41)*s(12),(true->[])),arc(s(27)*s(12),0,s(23)*s(15),(true->[])),arc(s(27)*s(12),1,s(45)*s(6),(true->[])),arc(s(27)*s(12),2,s(40)*s(12),(true->[])),arc(s(13)*s(15),0,s(13)*s(15),(true->[])),arc(s(13)*s(15),1,s(22)*s(15),(true->[])),arc(s(13)*s(15),2,s(27)*s(15),(true->[])),arc(s(26)*s(12),0,s(13)*s(15),(true->[])),arc(s(26)*s(12),1,s(44)*s(6),(true->[])),arc(s(26)*s(12),2,s(39)*s(12),(true->[])),arc(s(30)*s(6),0,s(46)*s(6),(true->[])),arc(s(30)*s(6),1,s(44)*s(6),(true->[])),arc(s(30)*s(6),2,s(39)*s(12),(true->[])),arc(s(12)*s(15),0,s(6)*s(15),(true->[])),arc(s(12)*s(15),1,s(21)*s(15),(true->[])),arc(s(12)*s(15),2,s(27)*s(15),(true->[])),arc(s(25)*s(12),0,s(6)*s(15),(true->[])),arc(s(25)*s(12),1,s(43)*s(6),(true->[])),arc(s(25)*s(12),2,s(38)*s(12),(true->[])),arc(s(29)*s(6),0,s(46)*s(6),(true->[])),arc(s(29)*s(6),1,s(43)*s(6),(true->[])),arc(s(29)*s(6),2,s(38)*s(12),(true->[])),arc(s(31)*s(6),0,s(46)*s(6),(true->[])),arc(s(31)*s(6),1,s(46)*s(6),(true->[])),arc(s(31)*s(6),2,s(41)*s(12),(true->[])),arc(s(32)*s(13),0,s(2)*s(15),(true->[])),arc(s(32)*s(13),1,s(47)*s(13),(true->[])),arc(s(32)*s(13),2,s(58)*s(8),(true->[])),arc(s(41)*s(8),0,s(36)*s(14),(true->[])),arc(s(41)*s(8),1,s(63)*s(5),(true->[])),arc(s(41)*s(8),2,s(56)*s(11),(true->[])),arc(s(23)*s(14),0,s(23)*s(15),(true->[])),arc(s(23)*s(14),1,s(35)*s(14),(true->[])),arc(s(23)*s(14),2,s(41)*s(12),(true->[])),arc(s(40)*s(11),0,s(23)*s(15),(true->[])),arc(s(40)*s(11),1,s(62)*s(5),(true->[])),arc(s(40)*s(11),2,s(55)*s(11),(true->[])),arc(s(45)*s(5),0,s(64)*s(2),(true->[])),arc(s(45)*s(5),1,s(62)*s(5),(true->[])),arc(s(45)*s(5),2,s(55)*s(11),(true->[])),arc(s(22)*s(14),0,s(13)*s(15),(true->[])),arc(s(22)*s(14),1,s(34)*s(14),(true->[])),arc(s(22)*s(14),2,s(41)*s(12),(true->[])),arc(s(39)*s(11),0,s(13)*s(15),(true->[])),arc(s(39)*s(11),1,s(61)*s(5),(true->[])),arc(s(39)*s(11),2,s(54)*s(11),(true->[])),arc(s(44)*s(5),0,s(64)*s(2),(true->[])),arc(s(44)*s(5),1,s(61)*s(5),(true->[])),arc(s(44)*s(5),2,s(54)*s(11),(true->[])),arc(s(46)*s(2),0,s(64)*s(2),(true->[])),arc(s(46)*s(2),1,s(64)*s(2),(true->[])),arc(s(46)*s(2),2,s(58)*s(8),(true->[])),arc(s(21)*s(14),0,s(6)*s(15),(true->[])),arc(s(21)*s(14),1,s(33)*s(14),(true->[])),arc(s(21)*s(14),2,s(41)*s(12),(true->[])),arc(s(38)*s(11),0,s(6)*s(15),(true->[])),arc(s(38)*s(11),1,s(60)*s(5),(true->[])),arc(s(38)*s(11),2,s(53)*s(11),(true->[])),arc(s(43)*s(5),0,s(64)*s(2),(true->[])),arc(s(43)*s(5),1,s(60)*s(5),(true->[])),arc(s(43)*s(5),2,s(53)*s(11),(true->[])),arc(s(52)*s(10),0,s(2)*s(15),(true->[])),arc(s(52)*s(10),1,s(77)*s(4),(true->[])),arc(s(52)*s(10),2,s(70)*s(10),(true->[])),arc(s(59)*s(4),0,s(83)*s(1),(true->[])),arc(s(59)*s(4),1,s(77)*s(4),(true->[])),arc(s(59)*s(4),2,s(70)*s(10),(true->[])),arc(s(64)*s(1),0,s(83)*s(1),(true->[])),arc(s(64)*s(1),1,s(83)*s(1),(true->[])),arc(s(64)*s(1),2,s(83)*s(3),(true->[])),arc(s(58)*s(3),0,s(57)*s(9),(true->[])),arc(s(58)*s(3),1,s(82)*s(4),(true->[])),arc(s(58)*s(3),2,s(76)*s(7),(true->[])),arc(s(36)*s(9),0,s(36)*s(14),(true->[])),arc(s(36)*s(9),1,s(51)*s(13),(true->[])),arc(s(36)*s(9),2,s(58)*s(8),(true->[])),arc(s(56)*s(7),0,s(36)*s(14),(true->[])),arc(s(56)*s(7),1,s(81)*s(4),(true->[])),arc(s(56)*s(7),2,s(74)*s(10),(true->[])),arc(s(63)*s(4),0,s(83)*s(1),(true->[])),arc(s(63)*s(4),1,s(81)*s(4),(true->[])),arc(s(63)*s(4),2,s(74)*s(10),(true->[])),arc(s(35)*s(13),0,s(23)*s(15),(true->[])),arc(s(35)*s(13),1,s(50)*s(13),(true->[])),arc(s(35)*s(13),2,s(58)*s(8),(true->[])),arc(s(55)*s(10),0,s(23)*s(15),(true->[])),arc(s(55)*s(10),1,s(80)*s(4),(true->[])),arc(s(55)*s(10),2,s(73)*s(10),(true->[])),arc(s(62)*s(4),0,s(83)*s(1),(true->[])),arc(s(62)*s(4),1,s(80)*s(4),(true->[])),arc(s(62)*s(4),2,s(73)*s(10),(true->[])),arc(s(33)*s(13),0,s(6)*s(15),(true->[])),arc(s(33)*s(13),1,s(48)*s(13),(true->[])),arc(s(33)*s(13),2,s(58)*s(8),(true->[])),arc(s(53)*s(10),0,s(6)*s(15),(true->[])),arc(s(53)*s(10),1,s(78)*s(4),(true->[])),arc(s(53)*s(10),2,s(71)*s(10),(true->[])),arc(s(60)*s(4),0,s(83)*s(1),(true->[])),arc(s(60)*s(4),1,s(78)*s(4),(true->[])),arc(s(60)*s(4),2,s(71)*s(10),(true->[])),arc(s(34)*s(13),0,s(13)*s(15),(true->[])),arc(s(34)*s(13),1,s(49)*s(13),(true->[])),arc(s(34)*s(13),2,s(58)*s(8),(true->[])),arc(s(54)*s(10),0,s(13)*s(15),(true->[])),arc(s(54)*s(10),1,s(79)*s(4),(true->[])),arc(s(54)*s(10),2,s(72)*s(10),(true->[])),arc(s(61)*s(4),0,s(83)*s(1),(true->[])),arc(s(61)*s(4),1,s(79)*s(4),(true->[])),arc(s(61)*s(4),2,s(72)*s(10),(true->[])),arc(s(20)*s(15),0,s(2)*s(15),(true->[])),arc(s(20)*s(15),1,s(32)*s(15),(true->[])),arc(s(20)*s(15),2,s(41)*s(15),(true->[])),arc(s(27)*s(15),0,s(23)*s(15),(true->[])),arc(s(27)*s(15),1,s(45)*s(15),(true->[])),arc(s(27)*s(15),2,s(40)*s(15),(true->[])),arc(s(26)*s(15),0,s(13)*s(15),(true->[])),arc(s(26)*s(15),1,s(44)*s(15),(true->[])),arc(s(26)*s(15),2,s(39)*s(15),(true->[])),arc(s(30)*s(15),0,s(46)*s(15),(true->[])),arc(s(30)*s(15),1,s(44)*s(15),(true->[])),arc(s(30)*s(15),2,s(39)*s(15),(true->[])),arc(s(25)*s(15),0,s(6)*s(15),(true->[])),arc(s(25)*s(15),1,s(43)*s(15),(true->[])),arc(s(25)*s(15),2,s(38)*s(15),(true->[])),arc(s(29)*s(15),0,s(46)*s(15),(true->[])),arc(s(29)*s(15),1,s(43)*s(15),(true->[])),arc(s(29)*s(15),2,s(38)*s(15),(true->[])),arc(s(31)*s(15),0,s(46)*s(15),(true->[])),arc(s(31)*s(15),1,s(46)*s(15),(true->[])),arc(s(31)*s(15),2,s(41)*s(15),(true->[])),arc(s(32)*s(14),0,s(2)*s(15),(true->[])),arc(s(32)*s(14),1,s(47)*s(14),(true->[])),arc(s(32)*s(14),2,s(58)*s(12),(true->[])),arc(s(41)*s(12),0,s(36)*s(15),(true->[])),arc(s(41)*s(12),1,s(63)*s(6),(true->[])),arc(s(41)*s(12),2,s(56)*s(12),(true->[])),arc(s(23)*s(15),0,s(23)*s(15),(true->[])),arc(s(23)*s(15),1,s(35)*s(15),(true->[])),arc(s(23)*s(15),2,s(41)*s(15),(true->[])),arc(s(40)*s(12),0,s(23)*s(15),(true->[])),arc(s(40)*s(12),1,s(62)*s(6),(true->[])),arc(s(40)*s(12),2,s(55)*s(12),(true->[])),arc(s(45)*s(6),0,s(64)*s(6),(true->[])),arc(s(45)*s(6),1,s(62)*s(6),(true->[])),arc(s(45)*s(6),2,s(55)*s(12),(true->[])),arc(s(22)*s(15),0,s(13)*s(15),(true->[])),arc(s(22)*s(15),1,s(34)*s(15),(true->[])),arc(s(22)*s(15),2,s(41)*s(15),(true->[])),arc(s(39)*s(12),0,s(13)*s(15),(true->[])),arc(s(39)*s(12),1,s(61)*s(6),(true->[])),arc(s(39)*s(12),2,s(54)*s(12),(true->[])),arc(s(44)*s(6),0,s(64)*s(6),(true->[])),arc(s(44)*s(6),1,s(61)*s(6),(true->[])),arc(s(44)*s(6),2,s(54)*s(12),(true->[])),arc(s(46)*s(6),0,s(64)*s(6),(true->[])),arc(s(46)*s(6),1,s(64)*s(6),(true->[])),arc(s(46)*s(6),2,s(58)*s(12),(true->[])),arc(s(21)*s(15),0,s(6)*s(15),(true->[])),arc(s(21)*s(15),1,s(33)*s(15),(true->[])),arc(s(21)*s(15),2,s(41)*s(15),(true->[])),arc(s(38)*s(12),0,s(6)*s(15),(true->[])),arc(s(38)*s(12),1,s(60)*s(6),(true->[])),arc(s(38)*s(12),2,s(53)*s(12),(true->[])),arc(s(43)*s(6),0,s(64)*s(6),(true->[])),arc(s(43)*s(6),1,s(60)*s(6),(true->[])),arc(s(43)*s(6),2,s(53)*s(12),(true->[])),arc(s(47)*s(13),0,s(2)*s(15),(true->[])),arc(s(47)*s(13),1,s(65)*s(13),(true->[])),arc(s(47)*s(13),2,s(83)*s(8),(true->[])),arc(s(58)*s(8),0,s(57)*s(14),(true->[])),arc(s(58)*s(8),1,s(82)*s(5),(true->[])),arc(s(58)*s(8),2,s(76)*s(11),(true->[])),arc(s(36)*s(14),0,s(36)*s(15),(true->[])),arc(s(36)*s(14),1,s(51)*s(14),(true->[])),arc(s(36)*s(14),2,s(58)*s(12),(true->[])),arc(s(56)*s(11),0,s(36)*s(15),(true->[])),arc(s(56)*s(11),1,s(81)*s(5),(true->[])),arc(s(56)*s(11),2,s(74)*s(11),(true->[])),arc(s(63)*s(5),0,s(83)*s(2),(true->[])),arc(s(63)*s(5),1,s(81)*s(5),(true->[])),arc(s(63)*s(5),2,s(74)*s(11),(true->[])),arc(s(35)*s(14),0,s(23)*s(15),(true->[])),arc(s(35)*s(14),1,s(50)*s(14),(true->[])),arc(s(35)*s(14),2,s(58)*s(12),(true->[])),arc(s(55)*s(11),0,s(23)*s(15),(true->[])),arc(s(55)*s(11),1,s(80)*s(5),(true->[])),arc(s(55)*s(11),2,s(73)*s(11),(true->[])),arc(s(62)*s(5),0,s(83)*s(2),(true->[])),arc(s(62)*s(5),1,s(80)*s(5),(true->[])),arc(s(62)*s(5),2,s(73)*s(11),(true->[])),arc(s(64)*s(2),0,s(83)*s(2),(true->[])),arc(s(64)*s(2),1,s(83)*s(2),(true->[])),arc(s(64)*s(2),2,s(83)*s(8),(true->[])),arc(s(34)*s(14),0,s(13)*s(15),(true->[])),arc(s(34)*s(14),1,s(49)*s(14),(true->[])),arc(s(34)*s(14),2,s(58)*s(12),(true->[])),arc(s(54)*s(11),0,s(13)*s(15),(true->[])),arc(s(54)*s(11),1,s(79)*s(5),(true->[])),arc(s(54)*s(11),2,s(72)*s(11),(true->[])),arc(s(61)*s(5),0,s(83)*s(2),(true->[])),arc(s(61)*s(5),1,s(79)*s(5),(true->[])),arc(s(61)*s(5),2,s(72)*s(11),(true->[])),arc(s(33)*s(14),0,s(6)*s(15),(true->[])),arc(s(33)*s(14),1,s(48)*s(14),(true->[])),arc(s(33)*s(14),2,s(58)*s(12),(true->[])),arc(s(53)*s(11),0,s(6)*s(15),(true->[])),arc(s(53)*s(11),1,s(78)*s(5),(true->[])),arc(s(53)*s(11),2,s(71)*s(11),(true->[])),arc(s(60)*s(5),0,s(83)*s(2),(true->[])),arc(s(60)*s(5),1,s(78)*s(5),(true->[])),arc(s(60)*s(5),2,s(71)*s(11),(true->[])),arc(s(70)*s(10),0,s(2)*s(15),(true->[])),arc(s(70)*s(10),1,s(77)*s(4),(true->[])),arc(s(70)*s(10),2,s(70)*s(10),(true->[])),arc(s(77)*s(4),0,s(83)*s(1),(true->[])),arc(s(77)*s(4),1,s(77)*s(4),(true->[])),arc(s(77)*s(4),2,s(70)*s(10),(true->[])),arc(s(83)*s(1),0,s(83)*s(1),(true->[])),arc(s(83)*s(1),1,s(83)*s(1),(true->[])),arc(s(83)*s(1),2,s(83)*s(3),(true->[])),arc(s(83)*s(3),0,s(83)*s(9),(true->[])),arc(s(83)*s(3),1,s(83)*s(4),(true->[])),arc(s(83)*s(3),2,s(83)*s(7),(true->[])),arc(s(57)*s(9),0,s(57)*s(14),(true->[])),arc(s(57)*s(9),1,s(75)*s(13),(true->[])),arc(s(57)*s(9),2,s(83)*s(8),(true->[])),arc(s(76)*s(7),0,s(57)*s(14),(true->[])),arc(s(76)*s(7),1,s(82)*s(4),(true->[])),arc(s(76)*s(7),2,s(76)*s(10),(true->[])),arc(s(82)*s(4),0,s(83)*s(1),(true->[])),arc(s(82)*s(4),1,s(82)*s(4),(true->[])),arc(s(82)*s(4),2,s(76)*s(10),(true->[])),arc(s(51)*s(13),0,s(36)*s(15),(true->[])),arc(s(51)*s(13),1,s(69)*s(13),(true->[])),arc(s(51)*s(13),2,s(83)*s(8),(true->[])),arc(s(74)*s(10),0,s(36)*s(15),(true->[])),arc(s(74)*s(10),1,s(81)*s(4),(true->[])),arc(s(74)*s(10),2,s(74)*s(10),(true->[])),arc(s(81)*s(4),0,s(83)*s(1),(true->[])),arc(s(81)*s(4),1,s(81)*s(4),(true->[])),arc(s(81)*s(4),2,s(74)*s(10),(true->[])),arc(s(50)*s(13),0,s(23)*s(15),(true->[])),arc(s(50)*s(13),1,s(68)*s(13),(true->[])),arc(s(50)*s(13),2,s(83)*s(8),(true->[])),arc(s(73)*s(10),0,s(23)*s(15),(true->[])),arc(s(73)*s(10),1,s(80)*s(4),(true->[])),arc(s(73)*s(10),2,s(73)*s(10),(true->[])),arc(s(80)*s(4),0,s(83)*s(1),(true->[])),arc(s(80)*s(4),1,s(80)*s(4),(true->[])),arc(s(80)*s(4),2,s(73)*s(10),(true->[])),arc(s(48)*s(13),0,s(6)*s(15),(true->[])),arc(s(48)*s(13),1,s(66)*s(13),(true->[])),arc(s(48)*s(13),2,s(83)*s(8),(true->[])),arc(s(71)*s(10),0,s(6)*s(15),(true->[])),arc(s(71)*s(10),1,s(78)*s(4),(true->[])),arc(s(71)*s(10),2,s(71)*s(10),(true->[])),arc(s(78)*s(4),0,s(83)*s(1),(true->[])),arc(s(78)*s(4),1,s(78)*s(4),(true->[])),arc(s(78)*s(4),2,s(71)*s(10),(true->[])),arc(s(49)*s(13),0,s(13)*s(15),(true->[])),arc(s(49)*s(13),1,s(67)*s(13),(true->[])),arc(s(49)*s(13),2,s(83)*s(8),(true->[])),arc(s(72)*s(10),0,s(13)*s(15),(true->[])),arc(s(72)*s(10),1,s(79)*s(4),(true->[])),arc(s(72)*s(10),2,s(72)*s(10),(true->[])),arc(s(79)*s(4),0,s(83)*s(1),(true->[])),arc(s(79)*s(4),1,s(79)*s(4),(true->[])),arc(s(79)*s(4),2,s(72)*s(10),(true->[])),arc(s(32)*s(15),0,s(2)*s(15),(true->[])),arc(s(32)*s(15),1,s(47)*s(15),(true->[])),arc(s(32)*s(15),2,s(58)*s(15),(true->[])),arc(s(41)*s(15),0,s(36)*s(15),(true->[])),arc(s(41)*s(15),1,s(63)*s(15),(true->[])),arc(s(41)*s(15),2,s(56)*s(15),(true->[])),arc(s(40)*s(15),0,s(23)*s(15),(true->[])),arc(s(40)*s(15),1,s(62)*s(15),(true->[])),arc(s(40)*s(15),2,s(55)*s(15),(true->[])),arc(s(45)*s(15),0,s(64)*s(15),(true->[])),arc(s(45)*s(15),1,s(62)*s(15),(true->[])),arc(s(45)*s(15),2,s(55)*s(15),(true->[])),arc(s(39)*s(15),0,s(13)*s(15),(true->[])),arc(s(39)*s(15),1,s(61)*s(15),(true->[])),arc(s(39)*s(15),2,s(54)*s(15),(true->[])),arc(s(44)*s(15),0,s(64)*s(15),(true->[])),arc(s(44)*s(15),1,s(61)*s(15),(true->[])),arc(s(44)*s(15),2,s(54)*s(15),(true->[])),arc(s(46)*s(15),0,s(64)*s(15),(true->[])),arc(s(46)*s(15),1,s(64)*s(15),(true->[])),arc(s(46)*s(15),2,s(58)*s(15),(true->[])),arc(s(38)*s(15),0,s(6)*s(15),(true->[])),arc(s(38)*s(15),1,s(60)*s(15),(true->[])),arc(s(38)*s(15),2,s(53)*s(15),(true->[])),arc(s(43)*s(15),0,s(64)*s(15),(true->[])),arc(s(43)*s(15),1,s(60)*s(15),(true->[])),arc(s(43)*s(15),2,s(53)*s(15),(true->[])),arc(s(47)*s(14),0,s(2)*s(15),(true->[])),arc(s(47)*s(14),1,s(65)*s(14),(true->[])),arc(s(47)*s(14),2,s(83)*s(12),(true->[])),arc(s(58)*s(12),0,s(57)*s(15),(true->[])),arc(s(58)*s(12),1,s(82)*s(6),(true->[])),arc(s(58)*s(12),2,s(76)*s(12),(true->[])),arc(s(36)*s(15),0,s(36)*s(15),(true->[])),arc(s(36)*s(15),1,s(51)*s(15),(true->[])),arc(s(36)*s(15),2,s(58)*s(15),(true->[])),arc(s(56)*s(12),0,s(36)*s(15),(true->[])),arc(s(56)*s(12),1,s(81)*s(6),(true->[])),arc(s(56)*s(12),2,s(74)*s(12),(true->[])),arc(s(63)*s(6),0,s(83)*s(6),(true->[])),arc(s(63)*s(6),1,s(81)*s(6),(true->[])),arc(s(63)*s(6),2,s(74)*s(12),(true->[])),arc(s(35)*s(15),0,s(23)*s(15),(true->[])),arc(s(35)*s(15),1,s(50)*s(15),(true->[])),arc(s(35)*s(15),2,s(58)*s(15),(true->[])),arc(s(55)*s(12),0,s(23)*s(15),(true->[])),arc(s(55)*s(12),1,s(80)*s(6),(true->[])),arc(s(55)*s(12),2,s(73)*s(12),(true->[])),arc(s(62)*s(6),0,s(83)*s(6),(true->[])),arc(s(62)*s(6),1,s(80)*s(6),(true->[])),arc(s(62)*s(6),2,s(73)*s(12),(true->[])),arc(s(64)*s(6),0,s(83)*s(6),(true->[])),arc(s(64)*s(6),1,s(83)*s(6),(true->[])),arc(s(64)*s(6),2,s(83)*s(12),(true->[])),arc(s(34)*s(15),0,s(13)*s(15),(true->[])),arc(s(34)*s(15),1,s(49)*s(15),(true->[])),arc(s(34)*s(15),2,s(58)*s(15),(true->[])),arc(s(54)*s(12),0,s(13)*s(15),(true->[])),arc(s(54)*s(12),1,s(79)*s(6),(true->[])),arc(s(54)*s(12),2,s(72)*s(12),(true->[])),arc(s(61)*s(6),0,s(83)*s(6),(true->[])),arc(s(61)*s(6),1,s(79)*s(6),(true->[])),arc(s(61)*s(6),2,s(72)*s(12),(true->[])),arc(s(33)*s(15),0,s(6)*s(15),(true->[])),arc(s(33)*s(15),1,s(48)*s(15),(true->[])),arc(s(33)*s(15),2,s(58)*s(15),(true->[])),arc(s(53)*s(12),0,s(6)*s(15),(true->[])),arc(s(53)*s(12),1,s(78)*s(6),(true->[])),arc(s(53)*s(12),2,s(71)*s(12),(true->[])),arc(s(60)*s(6),0,s(83)*s(6),(true->[])),arc(s(60)*s(6),1,s(78)*s(6),(true->[])),arc(s(60)*s(6),2,s(71)*s(12),(true->[])),arc(s(65)*s(13),0,s(2)*s(15),(true->[])),arc(s(65)*s(13),1,s(65)*s(13),(true->[])),arc(s(65)*s(13),2,s(83)*s(8),(true->[])),arc(s(83)*s(8),0,s(83)*s(14),(true->[])),arc(s(83)*s(8),1,s(83)*s(5),(true->[])),arc(s(83)*s(8),2,s(83)*s(11),(true->[])),arc(s(57)*s(14),0,s(57)*s(15),(true->[])),arc(s(57)*s(14),1,s(75)*s(14),(true->[])),arc(s(57)*s(14),2,s(83)*s(12),(true->[])),arc(s(76)*s(11),0,s(57)*s(15),(true->[])),arc(s(76)*s(11),1,s(82)*s(5),(true->[])),arc(s(76)*s(11),2,s(76)*s(11),(true->[])),arc(s(82)*s(5),0,s(83)*s(2),(true->[])),arc(s(82)*s(5),1,s(82)*s(5),(true->[])),arc(s(82)*s(5),2,s(76)*s(11),(true->[])),arc(s(51)*s(14),0,s(36)*s(15),(true->[])),arc(s(51)*s(14),1,s(69)*s(14),(true->[])),arc(s(51)*s(14),2,s(83)*s(12),(true->[])),arc(s(74)*s(11),0,s(36)*s(15),(true->[])),arc(s(74)*s(11),1,s(81)*s(5),(true->[])),arc(s(74)*s(11),2,s(74)*s(11),(true->[])),arc(s(81)*s(5),0,s(83)*s(2),(true->[])),arc(s(81)*s(5),1,s(81)*s(5),(true->[])),arc(s(81)*s(5),2,s(74)*s(11),(true->[])),arc(s(83)*s(2),0,s(83)*s(2),(true->[])),arc(s(83)*s(2),1,s(83)*s(2),(true->[])),arc(s(83)*s(2),2,s(83)*s(8),(true->[])),arc(s(50)*s(14),0,s(23)*s(15),(true->[])),arc(s(50)*s(14),1,s(68)*s(14),(true->[])),arc(s(50)*s(14),2,s(83)*s(12),(true->[])),arc(s(73)*s(11),0,s(23)*s(15),(true->[])),arc(s(73)*s(11),1,s(80)*s(5),(true->[])),arc(s(73)*s(11),2,s(73)*s(11),(true->[])),arc(s(80)*s(5),0,s(83)*s(2),(true->[])),arc(s(80)*s(5),1,s(80)*s(5),(true->[])),arc(s(80)*s(5),2,s(73)*s(11),(true->[])),arc(s(49)*s(14),0,s(13)*s(15),(true->[])),arc(s(49)*s(14),1,s(67)*s(14),(true->[])),arc(s(49)*s(14),2,s(83)*s(12),(true->[])),arc(s(72)*s(11),0,s(13)*s(15),(true->[])),arc(s(72)*s(11),1,s(79)*s(5),(true->[])),arc(s(72)*s(11),2,s(72)*s(11),(true->[])),arc(s(79)*s(5),0,s(83)*s(2),(true->[])),arc(s(79)*s(5),1,s(79)*s(5),(true->[])),arc(s(79)*s(5),2,s(72)*s(11),(true->[])),arc(s(48)*s(14),0,s(6)*s(15),(true->[])),arc(s(48)*s(14),1,s(66)*s(14),(true->[])),arc(s(48)*s(14),2,s(83)*s(12),(true->[])),arc(s(71)*s(11),0,s(6)*s(15),(true->[])),arc(s(71)*s(11),1,s(78)*s(5),(true->[])),arc(s(71)*s(11),2,s(71)*s(11),(true->[])),arc(s(78)*s(5),0,s(83)*s(2),(true->[])),arc(s(78)*s(5),1,s(78)*s(5),(true->[])),arc(s(78)*s(5),2,s(71)*s(11),(true->[])),arc(s(83)*s(4),0,s(83)*s(1),(true->[])),arc(s(83)*s(4),1,s(83)*s(4),(true->[])),arc(s(83)*s(4),2,s(83)*s(10),(true->[])),arc(s(83)*s(7),0,s(83)*s(14),(true->[])),arc(s(83)*s(7),1,s(83)*s(4),(true->[])),arc(s(83)*s(7),2,s(83)*s(10),(true->[])),arc(s(83)*s(9),0,s(83)*s(14),(true->[])),arc(s(83)*s(9),1,s(83)*s(13),(true->[])),arc(s(83)*s(9),2,s(83)*s(8),(true->[])),arc(s(75)*s(13),0,s(57)*s(15),(true->[])),arc(s(75)*s(13),1,s(75)*s(13),(true->[])),arc(s(75)*s(13),2,s(83)*s(8),(true->[])),arc(s(76)*s(10),0,s(57)*s(15),(true->[])),arc(s(76)*s(10),1,s(82)*s(4),(true->[])),arc(s(76)*s(10),2,s(76)*s(10),(true->[])),arc(s(69)*s(13),0,s(36)*s(15),(true->[])),arc(s(69)*s(13),1,s(69)*s(13),(true->[])),arc(s(69)*s(13),2,s(83)*s(8),(true->[])),arc(s(68)*s(13),0,s(23)*s(15),(true->[])),arc(s(68)*s(13),1,s(68)*s(13),(true->[])),arc(s(68)*s(13),2,s(83)*s(8),(true->[])),arc(s(66)*s(13),0,s(6)*s(15),(true->[])),arc(s(66)*s(13),1,s(66)*s(13),(true->[])),arc(s(66)*s(13),2,s(83)*s(8),(true->[])),arc(s(67)*s(13),0,s(13)*s(15),(true->[])),arc(s(67)*s(13),1,s(67)*s(13),(true->[])),arc(s(67)*s(13),2,s(83)*s(8),(true->[])),arc(s(47)*s(15),0,s(2)*s(15),(true->[])),arc(s(47)*s(15),1,s(65)*s(15),(true->[])),arc(s(47)*s(15),2,s(83)*s(15),(true->[])),arc(s(58)*s(15),0,s(57)*s(15),(true->[])),arc(s(58)*s(15),1,s(82)*s(15),(true->[])),arc(s(58)*s(15),2,s(76)*s(15),(true->[])),arc(s(56)*s(15),0,s(36)*s(15),(true->[])),arc(s(56)*s(15),1,s(81)*s(15),(true->[])),arc(s(56)*s(15),2,s(74)*s(15),(true->[])),arc(s(63)*s(15),0,s(83)*s(15),(true->[])),arc(s(63)*s(15),1,s(81)*s(15),(true->[])),arc(s(63)*s(15),2,s(74)*s(15),(true->[])),arc(s(55)*s(15),0,s(23)*s(15),(true->[])),arc(s(55)*s(15),1,s(80)*s(15),(true->[])),arc(s(55)*s(15),2,s(73)*s(15),(true->[])),arc(s(62)*s(15),0,s(83)*s(15),(true->[])),arc(s(62)*s(15),1,s(80)*s(15),(true->[])),arc(s(62)*s(15),2,s(73)*s(15),(true->[])),arc(s(64)*s(15),0,s(83)*s(15),(true->[])),arc(s(64)*s(15),1,s(83)*s(15),(true->[])),arc(s(64)*s(15),2,s(83)*s(15),(true->[])),arc(s(54)*s(15),0,s(13)*s(15),(true->[])),arc(s(54)*s(15),1,s(79)*s(15),(true->[])),arc(s(54)*s(15),2,s(72)*s(15),(true->[])),arc(s(61)*s(15),0,s(83)*s(15),(true->[])),arc(s(61)*s(15),1,s(79)*s(15),(true->[])),arc(s(61)*s(15),2,s(72)*s(15),(true->[])),arc(s(53)*s(15),0,s(6)*s(15),(true->[])),arc(s(53)*s(15),1,s(78)*s(15),(true->[])),arc(s(53)*s(15),2,s(71)*s(15),(true->[])),arc(s(60)*s(15),0,s(83)*s(15),(true->[])),arc(s(60)*s(15),1,s(78)*s(15),(true->[])),arc(s(60)*s(15),2,s(71)*s(15),(true->[])),arc(s(65)*s(14),0,s(2)*s(15),(true->[])),arc(s(65)*s(14),1,s(65)*s(14),(true->[])),arc(s(65)*s(14),2,s(83)*s(12),(true->[])),arc(s(83)*s(12),0,s(83)*s(15),(true->[])),arc(s(83)*s(12),1,s(83)*s(6),(true->[])),arc(s(83)*s(12),2,s(83)*s(12),(true->[])),arc(s(57)*s(15),0,s(57)*s(15),(true->[])),arc(s(57)*s(15),1,s(75)*s(15),(true->[])),arc(s(57)*s(15),2,s(83)*s(15),(true->[])),arc(s(76)*s(12),0,s(57)*s(15),(true->[])),arc(s(76)*s(12),1,s(82)*s(6),(true->[])),arc(s(76)*s(12),2,s(76)*s(12),(true->[])),arc(s(82)*s(6),0,s(83)*s(6),(true->[])),arc(s(82)*s(6),1,s(82)*s(6),(true->[])),arc(s(82)*s(6),2,s(76)*s(12),(true->[])),arc(s(51)*s(15),0,s(36)*s(15),(true->[])),arc(s(51)*s(15),1,s(69)*s(15),(true->[])),arc(s(51)*s(15),2,s(83)*s(15),(true->[])),arc(s(74)*s(12),0,s(36)*s(15),(true->[])),arc(s(74)*s(12),1,s(81)*s(6),(true->[])),arc(s(74)*s(12),2,s(74)*s(12),(true->[])),arc(s(81)*s(6),0,s(83)*s(6),(true->[])),arc(s(81)*s(6),1,s(81)*s(6),(true->[])),arc(s(81)*s(6),2,s(74)*s(12),(true->[])),arc(s(83)*s(6),0,s(83)*s(6),(true->[])),arc(s(83)*s(6),1,s(83)*s(6),(true->[])),arc(s(83)*s(6),2,s(83)*s(12),(true->[])),arc(s(50)*s(15),0,s(23)*s(15),(true->[])),arc(s(50)*s(15),1,s(68)*s(15),(true->[])),arc(s(50)*s(15),2,s(83)*s(15),(true->[])),arc(s(73)*s(12),0,s(23)*s(15),(true->[])),arc(s(73)*s(12),1,s(80)*s(6),(true->[])),arc(s(73)*s(12),2,s(73)*s(12),(true->[])),arc(s(80)*s(6),0,s(83)*s(6),(true->[])),arc(s(80)*s(6),1,s(80)*s(6),(true->[])),arc(s(80)*s(6),2,s(73)*s(12),(true->[])),arc(s(49)*s(15),0,s(13)*s(15),(true->[])),arc(s(49)*s(15),1,s(67)*s(15),(true->[])),arc(s(49)*s(15),2,s(83)*s(15),(true->[])),arc(s(72)*s(12),0,s(13)*s(15),(true->[])),arc(s(72)*s(12),1,s(79)*s(6),(true->[])),arc(s(72)*s(12),2,s(72)*s(12),(true->[])),arc(s(79)*s(6),0,s(83)*s(6),(true->[])),arc(s(79)*s(6),1,s(79)*s(6),(true->[])),arc(s(79)*s(6),2,s(72)*s(12),(true->[])),arc(s(48)*s(15),0,s(6)*s(15),(true->[])),arc(s(48)*s(15),1,s(66)*s(15),(true->[])),arc(s(48)*s(15),2,s(83)*s(15),(true->[])),arc(s(71)*s(12),0,s(6)*s(15),(true->[])),arc(s(71)*s(12),1,s(78)*s(6),(true->[])),arc(s(71)*s(12),2,s(71)*s(12),(true->[])),arc(s(78)*s(6),0,s(83)*s(6),(true->[])),arc(s(78)*s(6),1,s(78)*s(6),(true->[])),arc(s(78)*s(6),2,s(71)*s(12),(true->[])),arc(s(83)*s(5),0,s(83)*s(2),(true->[])),arc(s(83)*s(5),1,s(83)*s(5),(true->[])),arc(s(83)*s(5),2,s(83)*s(11),(true->[])),arc(s(83)*s(11),0,s(83)*s(15),(true->[])),arc(s(83)*s(11),1,s(83)*s(5),(true->[])),arc(s(83)*s(11),2,s(83)*s(11),(true->[])),arc(s(83)*s(14),0,s(83)*s(15),(true->[])),arc(s(83)*s(14),1,s(83)*s(14),(true->[])),arc(s(83)*s(14),2,s(83)*s(12),(true->[])),arc(s(75)*s(14),0,s(57)*s(15),(true->[])),arc(s(75)*s(14),1,s(75)*s(14),(true->[])),arc(s(75)*s(14),2,s(83)*s(12),(true->[])),arc(s(69)*s(14),0,s(36)*s(15),(true->[])),arc(s(69)*s(14),1,s(69)*s(14),(true->[])),arc(s(69)*s(14),2,s(83)*s(12),(true->[])),arc(s(68)*s(14),0,s(23)*s(15),(true->[])),arc(s(68)*s(14),1,s(68)*s(14),(true->[])),arc(s(68)*s(14),2,s(83)*s(12),(true->[])),arc(s(67)*s(14),0,s(13)*s(15),(true->[])),arc(s(67)*s(14),1,s(67)*s(14),(true->[])),arc(s(67)*s(14),2,s(83)*s(12),(true->[])),arc(s(66)*s(14),0,s(6)*s(15),(true->[])),arc(s(66)*s(14),1,s(66)*s(14),(true->[])),arc(s(66)*s(14),2,s(83)*s(12),(true->[])),arc(s(83)*s(10),0,s(83)*s(15),(true->[])),arc(s(83)*s(10),1,s(83)*s(4),(true->[])),arc(s(83)*s(10),2,s(83)*s(10),(true->[])),arc(s(83)*s(13),0,s(83)*s(15),(true->[])),arc(s(83)*s(13),1,s(83)*s(13),(true->[])),arc(s(83)*s(13),2,s(83)*s(8),(true->[])),arc(s(65)*s(15),0,s(2)*s(15),(true->[])),arc(s(65)*s(15),1,s(65)*s(15),(true->[])),arc(s(65)*s(15),2,s(83)*s(15),(true->[])),arc(s(83)*s(15),0,s(83)*s(15),(true->[])),arc(s(83)*s(15),1,s(83)*s(15),(true->[])),arc(s(83)*s(15),2,s(83)*s(15),(true->[])),arc(s(76)*s(15),0,s(57)*s(15),(true->[])),arc(s(76)*s(15),1,s(82)*s(15),(true->[])),arc(s(76)*s(15),2,s(76)*s(15),(true->[])),arc(s(82)*s(15),0,s(83)*s(15),(true->[])),arc(s(82)*s(15),1,s(82)*s(15),(true->[])),arc(s(82)*s(15),2,s(76)*s(15),(true->[])),arc(s(74)*s(15),0,s(36)*s(15),(true->[])),arc(s(74)*s(15),1,s(81)*s(15),(true->[])),arc(s(74)*s(15),2,s(74)*s(15),(true->[])),arc(s(81)*s(15),0,s(83)*s(15),(true->[])),arc(s(81)*s(15),1,s(81)*s(15),(true->[])),arc(s(81)*s(15),2,s(74)*s(15),(true->[])),arc(s(73)*s(15),0,s(23)*s(15),(true->[])),arc(s(73)*s(15),1,s(80)*s(15),(true->[])),arc(s(73)*s(15),2,s(73)*s(15),(true->[])),arc(s(80)*s(15),0,s(83)*s(15),(true->[])),arc(s(80)*s(15),1,s(80)*s(15),(true->[])),arc(s(80)*s(15),2,s(73)*s(15),(true->[])),arc(s(72)*s(15),0,s(13)*s(15),(true->[])),arc(s(72)*s(15),1,s(79)*s(15),(true->[])),arc(s(72)*s(15),2,s(72)*s(15),(true->[])),arc(s(79)*s(15),0,s(83)*s(15),(true->[])),arc(s(79)*s(15),1,s(79)*s(15),(true->[])),arc(s(79)*s(15),2,s(72)*s(15),(true->[])),arc(s(71)*s(15),0,s(6)*s(15),(true->[])),arc(s(71)*s(15),1,s(78)*s(15),(true->[])),arc(s(71)*s(15),2,s(71)*s(15),(true->[])),arc(s(78)*s(15),0,s(83)*s(15),(true->[])),arc(s(78)*s(15),1,s(78)*s(15),(true->[])),arc(s(78)*s(15),2,s(71)*s(15),(true->[])),arc(s(75)*s(15),0,s(57)*s(15),(true->[])),arc(s(75)*s(15),1,s(75)*s(15),(true->[])),arc(s(75)*s(15),2,s(83)*s(15),(true->[])),arc(s(69)*s(15),0,s(36)*s(15),(true->[])),arc(s(69)*s(15),1,s(69)*s(15),(true->[])),arc(s(69)*s(15),2,s(83)*s(15),(true->[])),arc(s(68)*s(15),0,s(23)*s(15),(true->[])),arc(s(68)*s(15),1,s(68)*s(15),(true->[])),arc(s(68)*s(15),2,s(83)*s(15),(true->[])),arc(s(67)*s(15),0,s(13)*s(15),(true->[])),arc(s(67)*s(15),1,s(67)*s(15),(true->[])),arc(s(67)*s(15),2,s(83)*s(15),(true->[])),arc(s(66)*s(15),0,s(6)*s(15),(true->[])),arc(s(66)*s(15),1,s(66)*s(15),(true->[])),arc(s(66)*s(15),2,s(83)*s(15),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1420: Illustrating the SUM_WIDTH_GORGE constraint of the Example slot
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Automaton Figures 4.1421 and 4.1422 respectively depict the automaton associated with the constraint
SUM_WIDTH_GORGE and its simplified form.

≤ s





C ← default
D ← 0
R← default



 > r

≤ t

= u

R + C

≤

>

>
{D ← D + 1}

<{
C ← D + 1
D ← 0

}

=
{D ← D + 1}

=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

>


 C ←

default

D
←

0
R←

R
+
C




=
{D ← D + 1}

>
{D
←

D
+

1
}

<
{D ← 0}

Figure 4.1421: Automaton for the SUM_WIDTH_GORGE constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the GORGE pattern where default

is 0 (transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}
> r

≤ t

= u

R

≤

>

>
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

=
{D ← D + 1}

=
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

>{D
←

0}

=
{D ← D + 1}

>
{D
←

D
+

1
}

<
{D ← 0}

Figure 4.1422: Simplified automaton for the SUM_WIDTH_GORGE constraint obtained
by applying decoration Table 3.26 to the seed transducer of the GORGE pattern where
default is 0 (transition u → r has the same register update as transition r → u);
Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di−1 + 1 ≥ 0 are linear invariants.
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s r t u

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R −→
C +

←−
C

t
−→
C +

←−
C

−→
C +

−→
D +

←−
D + 1

L −→
C +

←−
C

−→
C +

−→
D +

←−
D + 1

L

u
−→
C +

←−
C

−→
C +

←−
C

←−
C +

−→
D +

←−
D + 1

R −→
C +

←−
C

Table 4.359: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.7, for the SUM_WIDTH_GORGE constraint defined as the composition of the
GORGE pattern , the feature WIDTH , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t u

s 0 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

R
0

t 0
−→
D +

←−
D + 1

L
0

−→
D +

←−
D + 1

L

u 0 0
−→
D +

←−
D + 1

R
0

Table 4.360: Concrete glue matrix, derived from the parametrised glue matrix 3.7,
for the simplified automaton of the SUM_WIDTH_GORGE constraint defined as the
composition of the GORGE pattern , the feature WIDTH , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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Specialisation
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> < = <
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Figure 4.1423: (top) Automata without registers for the SUM_WIDTH_GOR-
GE_EQ_UP_WHEN_RANGE_EQ_2 and the SUM_WIDTH_GORGE_EQ_UP constraints;
they describe all sequences maximising the sum of the widths of all the occurrences of
the GORGE pattern of a sequence of sv variables when the difference between the
maximum and the minimum of the variables plus one of the sequence of variables
is (A) equal to 2, i.e. max

(
0,
⌊
sv−1

2

⌋)
of the Restrictions slot (see ¬), (B) strictly

greater than 2, i.e. max(0, sv − 2) (see ). Within (A) states s and t are accept-
ing when sv mod 2 = 1, while states r and t′ are accepting when sv mod 2 = 0.
(bottom) All corresponding solutions for sv− 1 ∈ {1, 2, 3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1424: Automata without registers for the (A) SUM_WIDTH_GOR-
GE_IS_EVEN and the (B) SUM_WIDTH_GORGE_IS_ODD constraints; they respec-
tively achieve an even/odd sum of width of the GORGE pattern on a sequence of n
variables; the second symbol represents whether the register D is even or odd, while
the third symbol denotes whether the register R is even or odd.
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SUM_WIDTH_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint SUM_WIDTH_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ < |
<

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 2⇒ VALUE ≤ 2 ∗ np¬

rv ≥ 3⇒ VALUE ≤ sv

required(VARIABLES, var)
where
rv =range(VARIABLES.var)
sv = |VARIABLES|
np = bsv/2c

1

2

¬
7

VALUE ≤ 6 = 2 ∗ 3

1

3



(see also fig. 4.1428)

7

VALUE ≤ 7

Purpose

VALUE is the sum of the width of occurrences of the INCREASING_SEQUENCE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (9, 〈4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3〉)

Figure 4.1425 provides an example where the SUM_WIDTH_INCREASING_SEQUENCE

(9, [4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_increasing_sequence,['20141203']).

ctr_origin(sum_width_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_width_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_increasing_sequence, let([rv=range('VARIABLES'^var),sv=size('VARIABLES'),np=sv/2],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=2#=>'VALUE'=<markup(2*np,1),rv>=3#=>'VALUE'=<markup(sv,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_increasing_sequence, []).

ctr_functional_dependency(sum_width_increasing_sequence, 1, [2]).

ctr_typical(sum_width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_width_increasing_sequence,sum_width_increasing_sequence(9,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-3],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-3],[var-3]])).


ctr_key_words(sum_width_increasing_sequence,[]).

ctr_eval(sum_width_increasing_sequence, [checker(sum_width_increasing_sequence_c1),
    checker(sum_width_increasing_sequence_c),
    automaton(sum_width_increasing_sequence_a1),
    automaton(sum_width_increasing_sequence_a),
    automaton_with_signature(sum_width_increasing_sequence_a1_s),
    automaton_with_signature(sum_width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+2,
        sum_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        sum_width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, R, Result).

sum_width_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_increasing_sequence_c1(VARS, Default, s, 0, Default, Value).

sum_width_increasing_sequence_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_increasing_sequence_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_increasing_sequence_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+2,
        sum_width_increasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_width_increasing_sequence_c1([Xj|Xs], Default, s, 0, R, Result).
sum_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_increasing_sequence_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_increasing_sequence_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_increasing_sequence_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(sum_width_increasing_sequence, sum_width_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_increasing_sequence, sum_width_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_increasing_sequence, sum_width_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_increasing_sequence, sum_width_increasing_sequence_ao1, pair_signature(2,signature)).

sum_width_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_width_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + 2, 0, R])),
        arc(t,GT,s,([Default, 0, R + C])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,t,([D + 2, 0, R])),
        arc(t,GT,s,([Default, 0, R + C])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_width_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,t,([0, R + 2])),
        arc(t,GT,s,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,t,([0, R + 2])),
        arc(t,GT,s,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_increasing_sequence_r(VALUE,Xs,SV):-
        sum_width_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_width_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        RV#=2#=>VALUE#=<2*(SV/2),
        RV#>=3#=>VALUE#=<SV.

ctr_glue_matrix(sum_width_increasing_sequence, [cell(s,s,cf+cb),cell(s,t,cf+cb),cell(t,s,cf+cb),cell(t,t,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(sum_width_increasing_sequence, [cell(s,s,0),cell(s,t,0),cell(t,s,0),cell(t,t,df+(db+ -1))]).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_0, kernel([source(s(1)),sink(s(1))],[arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_2, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_3, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_4, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_5, kernel([source(s(1)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_gt_2, kernel([source(a),sink(c)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,c,(true->[])),arc(b,1,b,(true->[])),arc(b,2,b,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_gt_3, kernel([source(a),sink(d)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,c,(true->[])),arc(b,1,c,(true->[])),arc(b,2,c,(true->[])),arc(c,0,d,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[])),arc(d,0,d,(true->[])),arc(d,1,d,(true->[])),arc(d,2,d,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_up_when_range_eq_2, kernel([source(s),sink(s),sink(t),sink(s1),sink(t1)],[arc(s,0,t,(true->[])),arc(s,1,s2,(true->[])),arc(s,2,s2,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,s1,(true->[])),arc(s1,0,t,(true->[])),arc(s1,1,s2,(true->[])),arc(s2,0,t1,(true->[])),arc(t1,2,s2,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_up, kernel([source(s),sink(s),sink(t)],[arc(s,0,t,(true->[])),arc(t,0,t,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,s1,(true->[])),arc(s1,0,t,(true->[])),arc(t1,0,t,(true->[])),arc(t1,1,t1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_up_minus_1, kernel([source(a),sink(d),sink(e),sink(f)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,d,(true->[])),arc(c,0,c,(true->[])),arc(c,1,e,(true->[])),arc(c,2,f,(true->[])),arc(d,0,d,(true->[])),arc(d,1,g,(true->[])),arc(d,2,b,(true->[])),arc(e,0,c,(true->[])),arc(e,1,h,(true->[])),arc(e,2,b,(true->[])),arc(f,0,c,(true->[])),arc(f,1,b,(true->[])),arc(f,2,b,(true->[])),arc(g,0,d,(true->[])),arc(g,1,g,(true->[])),arc(h,0,c,(true->[])),arc(h,1,h,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_is_even, kernel([source(sEE),sink(sEE),sink(tEE),sink(tOE)],[arc(sEE,0,tEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(tEE,0,tEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,sEE,(true->[])),arc(tOE,0,tEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,sEE,(true->[])),arc(sEO,0,tEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(tEO,0,tEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,sEO,(true->[])),arc(tOO,0,tEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,sEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_is_odd, kernel([source(sEE),sink(sEO),sink(tEO),sink(tOO)],[arc(sEE,0,tEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(tEE,0,tEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,sEE,(true->[])),arc(tOE,0,tEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,sEE,(true->[])),arc(sEO,0,tEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(tEO,0,tEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,sEO,(true->[])),arc(tOO,0,tEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,sEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_lt_up, kernel([source(s(2)),sink(s(3)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_gt_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_lt_up_minus_1, kernel([source(s(3)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_up_minus_2, kernel([source(s(5)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(11),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(9),0,s(3),(true->[])),arc(s(9),1,s(1),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(2),(true->[])),arc(s(10),2,s(7),(true->[])),arc(s(11),0,s(6),(true->[])),arc(s(11),1,s(7),(true->[])),arc(s(11),2,s(7),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_lt_up_minus_2, kernel([source(s(3)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(12),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(1),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(4),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_up_minus_3, kernel([source(s(6)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(11),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(4),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(17),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(17),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(17),(true->[])),arc(s(12),0,s(18),(true->[])),arc(s(13),0,s(18),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(14),0,s(4),(true->[])),arc(s(14),1,s(1),(true->[])),arc(s(14),2,s(12),(true->[])),arc(s(15),0,s(7),(true->[])),arc(s(15),1,s(2),(true->[])),arc(s(15),2,s(12),(true->[])),arc(s(16),0,s(11),(true->[])),arc(s(16),1,s(3),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),0,s(11),(true->[])),arc(s(17),1,s(12),(true->[])),arc(s(17),2,s(12),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(13),(true->[])),arc(s(18),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_lt_up_minus_3, kernel([source(s(3)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(12),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(1),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(18),(true->[])),arc(s(10),0,s(4),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(18),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(18),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(1),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(4),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(13),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(19),(true->[])),arc(s(18),0,s(13),(true->[])),arc(s(18),1,s(19),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_up_minus_4, kernel([source(s(7)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(12),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(17),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(5),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(24),(true->[])),arc(s(14),0,s(8),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(24),(true->[])),arc(s(15),0,s(12),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(24),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(24),(true->[])),arc(s(16),2,s(24),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(20),0,s(5),(true->[])),arc(s(20),1,s(1),(true->[])),arc(s(20),2,s(18),(true->[])),arc(s(21),0,s(8),(true->[])),arc(s(21),1,s(2),(true->[])),arc(s(21),2,s(18),(true->[])),arc(s(22),0,s(12),(true->[])),arc(s(22),1,s(3),(true->[])),arc(s(22),2,s(18),(true->[])),arc(s(23),0,s(17),(true->[])),arc(s(23),1,s(4),(true->[])),arc(s(23),2,s(18),(true->[])),arc(s(24),0,s(17),(true->[])),arc(s(24),1,s(18),(true->[])),arc(s(24),2,s(18),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(19),(true->[])),arc(s(25),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_gt_4, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_lt_up_minus_4, kernel([source(s(3)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(12),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(1),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(18),(true->[])),arc(s(10),0,s(4),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(18),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(18),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(1),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(25),(true->[])),arc(s(15),0,s(4),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(25),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(13),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(13),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(1),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(21),0,s(4),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(8),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(23),0,s(13),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(26),(true->[])),arc(s(24),0,s(19),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(26),(true->[])),arc(s(25),0,s(19),(true->[])),arc(s(25),1,s(26),(true->[])),arc(s(25),2,s(26),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_eq_up_minus_5, kernel([source(s(8)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(13),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(18),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(24),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(17),(true->[])),arc(s(12),0,s(9),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(17),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(6),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(9),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(13),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(23),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(22),(true->[])),arc(s(18),2,s(23),(true->[])),arc(s(19),0,s(6),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(32),(true->[])),arc(s(20),0,s(9),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(32),(true->[])),arc(s(21),0,s(13),(true->[])),arc(s(21),1,s(29),(true->[])),arc(s(21),2,s(32),(true->[])),arc(s(22),0,s(18),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(32),(true->[])),arc(s(23),0,s(18),(true->[])),arc(s(23),1,s(32),(true->[])),arc(s(23),2,s(32),(true->[])),arc(s(24),0,s(24),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(32),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(27),0,s(6),(true->[])),arc(s(27),1,s(1),(true->[])),arc(s(27),2,s(25),(true->[])),arc(s(28),0,s(9),(true->[])),arc(s(28),1,s(2),(true->[])),arc(s(28),2,s(25),(true->[])),arc(s(29),0,s(13),(true->[])),arc(s(29),1,s(3),(true->[])),arc(s(29),2,s(25),(true->[])),arc(s(30),0,s(18),(true->[])),arc(s(30),1,s(4),(true->[])),arc(s(30),2,s(25),(true->[])),arc(s(31),0,s(24),(true->[])),arc(s(31),1,s(5),(true->[])),arc(s(31),2,s(25),(true->[])),arc(s(32),0,s(24),(true->[])),arc(s(32),1,s(25),(true->[])),arc(s(32),2,s(25),(true->[])),arc(s(33),0,s(33),(true->[])),arc(s(33),1,s(26),(true->[])),arc(s(33),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_gt_5, kernel([source(s(1)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(9),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(6),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_lt_up_minus_5, kernel([source(s(3)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(1),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(12),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(1),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(18),(true->[])),arc(s(10),0,s(4),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(18),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(18),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(1),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(25),(true->[])),arc(s(15),0,s(4),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(25),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(13),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(13),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(1),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(33),(true->[])),arc(s(21),0,s(4),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(33),(true->[])),arc(s(22),0,s(8),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(33),(true->[])),arc(s(23),0,s(13),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(33),(true->[])),arc(s(24),0,s(19),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(33),(true->[])),arc(s(25),0,s(19),(true->[])),arc(s(25),1,s(33),(true->[])),arc(s(25),2,s(33),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(32),(true->[])),arc(s(26),2,s(33),(true->[])),arc(s(27),0,s(1),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(34),(true->[])),arc(s(28),0,s(4),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(34),(true->[])),arc(s(29),0,s(8),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(34),(true->[])),arc(s(30),0,s(13),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(34),(true->[])),arc(s(31),0,s(19),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(34),(true->[])),arc(s(32),0,s(26),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(34),(true->[])),arc(s(33),0,s(26),(true->[])),arc(s(33),1,s(34),(true->[])),arc(s(33),2,s(34),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(34),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(1)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(1)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(3)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(1)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(1)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(1)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(3),0,s(1)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(4)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(3),(true->[])),arc(s(1)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(4),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(3),0,s(1)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(1)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(4)*s(4),0,s(1)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(8)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(3)*s(4),(true->[])),arc(s(1)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(7),(true->[])),arc(s(1)*s(5),1,s(3)*s(7),(true->[])),arc(s(1)*s(5),2,s(4)*s(7),(true->[])),arc(s(3)*s(4),0,s(1)*s(7),(true->[])),arc(s(3)*s(4),1,s(3)*s(6),(true->[])),arc(s(3)*s(4),2,s(5)*s(3),(true->[])),arc(s(4)*s(3),0,s(1)*s(7),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(5),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(7),0,s(1)*s(8),(true->[])),arc(s(3)*s(7),1,s(3)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(7),(true->[])),arc(s(4)*s(7),0,s(1)*s(8),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(6),0,s(1)*s(8),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(7),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(7),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(7),(true->[])),arc(s(5)*s(5),1,s(5)*s(7),(true->[])),arc(s(5)*s(5),2,s(5)*s(7),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(4)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(8),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(3),(true->[])),arc(s(3)*s(8),0,s(1)*s(8),(true->[])),arc(s(3)*s(8),1,s(3)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(4)*s(8),0,s(1)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(13)),sink(s(4)*s(13)),sink(s(5)*s(13))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(5)*s(1),(true->[])),arc(s(2)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(3)*s(4),(true->[])),arc(s(1)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(9),(true->[])),arc(s(1)*s(5),1,s(3)*s(8),(true->[])),arc(s(1)*s(5),2,s(4)*s(6),(true->[])),arc(s(3)*s(4),0,s(1)*s(9),(true->[])),arc(s(3)*s(4),1,s(3)*s(7),(true->[])),arc(s(3)*s(4),2,s(5)*s(3),(true->[])),arc(s(4)*s(3),0,s(1)*s(9),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(5),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(9),0,s(1)*s(12),(true->[])),arc(s(1)*s(9),1,s(3)*s(12),(true->[])),arc(s(1)*s(9),2,s(4)*s(12),(true->[])),arc(s(3)*s(8),0,s(1)*s(12),(true->[])),arc(s(3)*s(8),1,s(3)*s(11),(true->[])),arc(s(3)*s(8),2,s(5)*s(6),(true->[])),arc(s(4)*s(6),0,s(1)*s(12),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(7),0,s(1)*s(12),(true->[])),arc(s(3)*s(7),1,s(3)*s(10),(true->[])),arc(s(3)*s(7),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(9),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(9),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(9),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(1)*s(12),0,s(1)*s(13),(true->[])),arc(s(1)*s(12),1,s(3)*s(12),(true->[])),arc(s(1)*s(12),2,s(4)*s(12),(true->[])),arc(s(3)*s(12),0,s(1)*s(13),(true->[])),arc(s(3)*s(12),1,s(3)*s(12),(true->[])),arc(s(3)*s(12),2,s(5)*s(12),(true->[])),arc(s(4)*s(12),0,s(1)*s(13),(true->[])),arc(s(4)*s(12),1,s(5)*s(12),(true->[])),arc(s(4)*s(12),2,s(5)*s(12),(true->[])),arc(s(3)*s(11),0,s(1)*s(13),(true->[])),arc(s(3)*s(11),1,s(3)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(12),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(10),0,s(1)*s(13),(true->[])),arc(s(3)*s(10),1,s(3)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(3),(true->[])),arc(s(5)*s(9),0,s(5)*s(12),(true->[])),arc(s(5)*s(9),1,s(5)*s(12),(true->[])),arc(s(5)*s(9),2,s(5)*s(12),(true->[])),arc(s(5)*s(7),0,s(5)*s(12),(true->[])),arc(s(5)*s(7),1,s(5)*s(10),(true->[])),arc(s(5)*s(7),2,s(5)*s(3),(true->[])),arc(s(5)*s(8),0,s(5)*s(12),(true->[])),arc(s(5)*s(8),1,s(5)*s(11),(true->[])),arc(s(5)*s(8),2,s(5)*s(6),(true->[])),arc(s(1)*s(13),0,s(1)*s(13),(true->[])),arc(s(1)*s(13),1,s(3)*s(13),(true->[])),arc(s(1)*s(13),2,s(4)*s(13),(true->[])),arc(s(5)*s(12),0,s(5)*s(13),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[])),arc(s(5)*s(10),0,s(5)*s(13),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(3),(true->[])),arc(s(5)*s(11),0,s(5)*s(13),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(6),(true->[])),arc(s(3)*s(13),0,s(1)*s(13),(true->[])),arc(s(3)*s(13),1,s(3)*s(13),(true->[])),arc(s(3)*s(13),2,s(5)*s(13),(true->[])),arc(s(4)*s(13),0,s(1)*s(13),(true->[])),arc(s(4)*s(13),1,s(5)*s(13),(true->[])),arc(s(4)*s(13),2,s(5)*s(13),(true->[])),arc(s(5)*s(13),0,s(5)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_0_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(2)),sink(s(6)*s(2)),sink(s(7)*s(2)),sink(s(8)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_1_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(2)),sink(s(6)*s(2)),sink(s(7)*s(2)),sink(s(8)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_2_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(3)),sink(s(6)*s(3)),sink(s(7)*s(3)),sink(s(8)*s(3))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(3),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(1)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(2),0,s(4)*s(3),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(3),0,s(1)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(6)*s(3),0,s(4)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_3_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(4)),sink(s(6)*s(4)),sink(s(7)*s(4)),sink(s(8)*s(4))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(1)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(3),0,s(4)*s(4),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(7)*s(4),(true->[])),arc(s(3)*s(4),0,s(1)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(1)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(4)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(6)*s(4),0,s(4)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_4_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(8)),sink(s(6)*s(8)),sink(s(7)*s(8)),sink(s(8)*s(8))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(3)*s(7),(true->[])),arc(s(2)*s(4),0,s(1)*s(7),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(7),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(7)*s(7),(true->[])),arc(s(3)*s(7),0,s(1)*s(8),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(5)*s(6),0,s(1)*s(8),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(7),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(7)*s(7),(true->[])),arc(s(6)*s(4),0,s(4)*s(7),(true->[])),arc(s(6)*s(4),1,s(6)*s(6),(true->[])),arc(s(6)*s(4),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(7),0,s(1)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(4)*s(8),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(3),0,s(8)*s(7),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(4)*s(7),0,s(4)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(7),0,s(4)*s(8),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(6)*s(6),0,s(4)*s(8),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(7),(true->[])),arc(s(8)*s(4),1,s(8)*s(6),(true->[])),arc(s(8)*s(4),2,s(8)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(7),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(7),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(7)*s(8),(true->[])),arc(s(3)*s(8),0,s(1)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(4)*s(8),0,s(4)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(3),(true->[])),arc(s(5)*s(8),0,s(1)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(4)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(6)*s(8),0,s(4)*s(8),(true->[])),arc(s(6)*s(8),1,s(6)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_5_and_up_minus_1, kernel([source(s(3)*s(1)),sink(s(5)*s(13)),sink(s(6)*s(13)),sink(s(7)*s(13)),sink(s(8)*s(13))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(9),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(3)*s(6),(true->[])),arc(s(2)*s(4),0,s(1)*s(9),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(9),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(9),0,s(1)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(3)*s(12),(true->[])),arc(s(2)*s(8),0,s(1)*s(12),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(7)*s(6),(true->[])),arc(s(3)*s(6),0,s(1)*s(12),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(5)*s(7),0,s(1)*s(12),(true->[])),arc(s(5)*s(7),1,s(5)*s(10),(true->[])),arc(s(5)*s(7),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(9),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(9),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(7)*s(6),(true->[])),arc(s(6)*s(4),0,s(4)*s(9),(true->[])),arc(s(6)*s(4),1,s(6)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(1)*s(12),0,s(1)*s(13),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(7)*s(12),(true->[])),arc(s(3)*s(12),0,s(1)*s(13),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(7)*s(12),(true->[])),arc(s(5)*s(11),0,s(1)*s(13),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(4)*s(12),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(5)*s(10),0,s(1)*s(13),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(9),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(4)*s(9),0,s(4)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(7)*s(12),(true->[])),arc(s(6)*s(8),0,s(4)*s(12),(true->[])),arc(s(6)*s(8),1,s(6)*s(11),(true->[])),arc(s(6)*s(8),2,s(8)*s(6),(true->[])),arc(s(6)*s(7),0,s(4)*s(12),(true->[])),arc(s(6)*s(7),1,s(6)*s(10),(true->[])),arc(s(6)*s(7),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(9),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(8)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(9),(true->[])),arc(s(8)*s(5),1,s(8)*s(8),(true->[])),arc(s(8)*s(5),2,s(8)*s(6),(true->[])),arc(s(1)*s(13),0,s(1)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(12),0,s(1)*s(13),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(8)*s(12),(true->[])),arc(s(7)*s(12),0,s(4)*s(13),(true->[])),arc(s(7)*s(12),1,s(8)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(12),(true->[])),arc(s(8)*s(6),0,s(8)*s(12),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[])),arc(s(4)*s(12),0,s(4)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(7)*s(12),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(8)*s(12),(true->[])),arc(s(6)*s(12),0,s(4)*s(13),(true->[])),arc(s(6)*s(12),1,s(6)*s(12),(true->[])),arc(s(6)*s(12),2,s(8)*s(12),(true->[])),arc(s(6)*s(11),0,s(4)*s(13),(true->[])),arc(s(6)*s(11),1,s(6)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(6),(true->[])),arc(s(6)*s(10),0,s(4)*s(13),(true->[])),arc(s(6)*s(10),1,s(6)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(3),(true->[])),arc(s(8)*s(7),0,s(8)*s(12),(true->[])),arc(s(8)*s(7),1,s(8)*s(10),(true->[])),arc(s(8)*s(7),2,s(8)*s(3),(true->[])),arc(s(8)*s(8),0,s(8)*s(12),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(8)*s(6),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(7)*s(13),(true->[])),arc(s(3)*s(13),0,s(1)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(12),0,s(8)*s(13),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(12),(true->[])),arc(s(4)*s(13),0,s(4)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(8)*s(10),0,s(8)*s(13),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(3),(true->[])),arc(s(8)*s(11),0,s(8)*s(13),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(6),(true->[])),arc(s(5)*s(13),0,s(1)*s(13),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(8)*s(13),(true->[])),arc(s(7)*s(13),0,s(4)*s(13),(true->[])),arc(s(7)*s(13),1,s(8)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(13),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(13),(true->[])),arc(s(6)*s(13),0,s(4)*s(13),(true->[])),arc(s(6)*s(13),1,s(6)*s(13),(true->[])),arc(s(6)*s(13),2,s(8)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_0_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(2)),sink(s(10)*s(2)),sink(s(11)*s(2)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(9)*s(2),0,s(1)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(10)*s(2),0,s(4)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(2),(true->[])),arc(s(10)*s(2),2,s(13)*s(2),(true->[])),arc(s(11)*s(2),0,s(8)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_1_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(2)),sink(s(10)*s(2)),sink(s(11)*s(2)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(9)*s(2),0,s(1)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(10)*s(2),0,s(4)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(2),(true->[])),arc(s(10)*s(2),2,s(13)*s(2),(true->[])),arc(s(11)*s(2),0,s(8)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_2_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(3)),sink(s(10)*s(3)),sink(s(11)*s(3)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(3),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(1)*s(3),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(2),0,s(4)*s(3),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(5)*s(3),0,s(1)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(2),0,s(1)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(6)*s(3),0,s(4)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(12)*s(3),(true->[])),arc(s(10)*s(2),0,s(4)*s(3),(true->[])),arc(s(10)*s(2),1,s(10)*s(2),(true->[])),arc(s(10)*s(2),2,s(13)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(8)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(9)*s(3),0,s(1)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(13)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(10)*s(3),0,s(4)*s(3),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(13)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_3_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(4)),sink(s(10)*s(4)),sink(s(11)*s(4)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(1)*s(4),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(4),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(3),0,s(4)*s(4),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(7)*s(4),(true->[])),arc(s(3)*s(4),0,s(1)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(3),0,s(1)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(13)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(7)*s(4),(true->[])),arc(s(10)*s(3),0,s(4)*s(4),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(13)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(5)*s(4),0,s(1)*s(4),(true->[])),arc(s(5)*s(4),1,s(9)*s(4),(true->[])),arc(s(5)*s(4),2,s(12)*s(4),(true->[])),arc(s(7)*s(4),0,s(4)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(6)*s(4),0,s(4)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(12)*s(4),(true->[])),arc(s(9)*s(4),0,s(1)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(13)*s(4),(true->[])),arc(s(12)*s(4),0,s(8)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(13)*s(4),(true->[])),arc(s(10)*s(4),0,s(4)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_4_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(8)),sink(s(10)*s(8)),sink(s(11)*s(8)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(3)*s(7),(true->[])),arc(s(2)*s(4),0,s(1)*s(7),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(7),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(7)*s(7),(true->[])),arc(s(3)*s(7),0,s(1)*s(8),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(5)*s(6),0,s(1)*s(8),(true->[])),arc(s(5)*s(6),1,s(9)*s(6),(true->[])),arc(s(5)*s(6),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(7),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(7)*s(7),(true->[])),arc(s(6)*s(4),0,s(4)*s(7),(true->[])),arc(s(6)*s(4),1,s(10)*s(6),(true->[])),arc(s(6)*s(4),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(7),0,s(1)*s(8),(true->[])),arc(s(5)*s(7),1,s(9)*s(7),(true->[])),arc(s(5)*s(7),2,s(12)*s(7),(true->[])),arc(s(7)*s(7),0,s(4)*s(8),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(6),0,s(1)*s(8),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(13)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(7),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(4)*s(7),0,s(4)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(7),0,s(4)*s(8),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(12)*s(7),(true->[])),arc(s(10)*s(6),0,s(4)*s(8),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(13)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(7),(true->[])),arc(s(8)*s(5),1,s(11)*s(7),(true->[])),arc(s(8)*s(5),2,s(12)*s(7),(true->[])),arc(s(11)*s(4),0,s(8)*s(7),(true->[])),arc(s(11)*s(4),1,s(11)*s(6),(true->[])),arc(s(11)*s(4),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(5),(true->[])),arc(s(13)*s(2),1,s(13)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(7)*s(8),(true->[])),arc(s(3)*s(8),0,s(1)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(7),0,s(1)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(13)*s(7),(true->[])),arc(s(12)*s(7),0,s(8)*s(8),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(4)*s(8),0,s(4)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(13)*s(3),0,s(13)*s(7),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(10)*s(7),0,s(4)*s(8),(true->[])),arc(s(10)*s(7),1,s(10)*s(7),(true->[])),arc(s(10)*s(7),2,s(13)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(13)*s(7),(true->[])),arc(s(11)*s(6),0,s(8)*s(8),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(13)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(7),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(13)*s(3),(true->[])),arc(s(13)*s(5),0,s(13)*s(7),(true->[])),arc(s(13)*s(5),1,s(13)*s(7),(true->[])),arc(s(13)*s(5),2,s(13)*s(7),(true->[])),arc(s(5)*s(8),0,s(1)*s(8),(true->[])),arc(s(5)*s(8),1,s(9)*s(8),(true->[])),arc(s(5)*s(8),2,s(12)*s(8),(true->[])),arc(s(7)*s(8),0,s(4)*s(8),(true->[])),arc(s(7)*s(8),1,s(12)*s(8),(true->[])),arc(s(7)*s(8),2,s(12)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(12)*s(8),(true->[])),arc(s(6)*s(8),0,s(4)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(12)*s(8),(true->[])),arc(s(13)*s(6),0,s(13)*s(8),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(3),(true->[])),arc(s(9)*s(8),0,s(1)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(13)*s(8),(true->[])),arc(s(12)*s(8),0,s(8)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(11)*s(8),0,s(8)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(13)*s(8),(true->[])),arc(s(10)*s(8),0,s(4)*s(8),(true->[])),arc(s(10)*s(8),1,s(10)*s(8),(true->[])),arc(s(10)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_5_and_up_minus_2, kernel([source(s(3)*s(1)),sink(s(9)*s(13)),sink(s(10)*s(13)),sink(s(11)*s(13)),sink(s(12)*s(13)),sink(s(13)*s(13))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(9),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(3)*s(6),(true->[])),arc(s(2)*s(4),0,s(1)*s(9),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(9),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(9),0,s(1)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(3)*s(12),(true->[])),arc(s(2)*s(8),0,s(1)*s(12),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(7)*s(6),(true->[])),arc(s(3)*s(6),0,s(1)*s(12),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(5)*s(7),0,s(1)*s(12),(true->[])),arc(s(5)*s(7),1,s(9)*s(10),(true->[])),arc(s(5)*s(7),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(9),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(9),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(7)*s(6),(true->[])),arc(s(6)*s(4),0,s(4)*s(9),(true->[])),arc(s(6)*s(4),1,s(10)*s(7),(true->[])),arc(s(6)*s(4),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(1)*s(12),0,s(1)*s(13),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(7)*s(12),(true->[])),arc(s(3)*s(12),0,s(1)*s(13),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(7)*s(12),(true->[])),arc(s(5)*s(11),0,s(1)*s(13),(true->[])),arc(s(5)*s(11),1,s(9)*s(11),(true->[])),arc(s(5)*s(11),2,s(12)*s(6),(true->[])),arc(s(7)*s(6),0,s(4)*s(12),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(6),(true->[])),arc(s(9)*s(10),0,s(1)*s(13),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(13)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(9),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(4)*s(9),0,s(4)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(7)*s(12),(true->[])),arc(s(6)*s(8),0,s(4)*s(12),(true->[])),arc(s(6)*s(8),1,s(10)*s(11),(true->[])),arc(s(6)*s(8),2,s(12)*s(6),(true->[])),arc(s(10)*s(7),0,s(4)*s(12),(true->[])),arc(s(10)*s(7),1,s(10)*s(10),(true->[])),arc(s(10)*s(7),2,s(13)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(9),(true->[])),arc(s(8)*s(5),1,s(11)*s(8),(true->[])),arc(s(8)*s(5),2,s(12)*s(6),(true->[])),arc(s(11)*s(4),0,s(8)*s(9),(true->[])),arc(s(11)*s(4),1,s(11)*s(7),(true->[])),arc(s(11)*s(4),2,s(13)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(5),(true->[])),arc(s(13)*s(2),1,s(13)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(1)*s(13),0,s(1)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(12),0,s(1)*s(13),(true->[])),arc(s(5)*s(12),1,s(9)*s(12),(true->[])),arc(s(5)*s(12),2,s(12)*s(12),(true->[])),arc(s(7)*s(12),0,s(4)*s(13),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(12),(true->[])),arc(s(9)*s(11),0,s(1)*s(13),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(13)*s(6),(true->[])),arc(s(12)*s(6),0,s(8)*s(12),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(4)*s(12),0,s(4)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(7)*s(12),(true->[])),arc(s(13)*s(3),0,s(13)*s(9),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(11)*s(12),(true->[])),arc(s(8)*s(9),2,s(12)*s(12),(true->[])),arc(s(6)*s(12),0,s(4)*s(13),(true->[])),arc(s(6)*s(12),1,s(10)*s(12),(true->[])),arc(s(6)*s(12),2,s(12)*s(12),(true->[])),arc(s(10)*s(11),0,s(4)*s(13),(true->[])),arc(s(10)*s(11),1,s(10)*s(11),(true->[])),arc(s(10)*s(11),2,s(13)*s(6),(true->[])),arc(s(10)*s(10),0,s(4)*s(13),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(13)*s(3),(true->[])),arc(s(11)*s(8),0,s(8)*s(12),(true->[])),arc(s(11)*s(8),1,s(11)*s(11),(true->[])),arc(s(11)*s(8),2,s(13)*s(6),(true->[])),arc(s(11)*s(7),0,s(8)*s(12),(true->[])),arc(s(11)*s(7),1,s(11)*s(10),(true->[])),arc(s(11)*s(7),2,s(13)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(9),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(13)*s(3),(true->[])),arc(s(13)*s(5),0,s(13)*s(9),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(7)*s(13),(true->[])),arc(s(3)*s(13),0,s(1)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(12),0,s(1)*s(13),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(13)*s(12),(true->[])),arc(s(12)*s(12),0,s(8)*s(13),(true->[])),arc(s(12)*s(12),1,s(13)*s(12),(true->[])),arc(s(12)*s(12),2,s(13)*s(12),(true->[])),arc(s(4)*s(13),0,s(4)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(13)*s(6),0,s(13)*s(12),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[])),arc(s(8)*s(12),0,s(8)*s(13),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(12)*s(12),(true->[])),arc(s(13)*s(9),0,s(13)*s(12),(true->[])),arc(s(13)*s(9),1,s(13)*s(12),(true->[])),arc(s(13)*s(9),2,s(13)*s(12),(true->[])),arc(s(11)*s(12),0,s(8)*s(13),(true->[])),arc(s(11)*s(12),1,s(11)*s(12),(true->[])),arc(s(11)*s(12),2,s(13)*s(12),(true->[])),arc(s(10)*s(12),0,s(4)*s(13),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(13)*s(12),(true->[])),arc(s(11)*s(11),0,s(8)*s(13),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(13)*s(6),(true->[])),arc(s(11)*s(10),0,s(8)*s(13),(true->[])),arc(s(11)*s(10),1,s(11)*s(10),(true->[])),arc(s(11)*s(10),2,s(13)*s(3),(true->[])),arc(s(13)*s(7),0,s(13)*s(12),(true->[])),arc(s(13)*s(7),1,s(13)*s(10),(true->[])),arc(s(13)*s(7),2,s(13)*s(3),(true->[])),arc(s(13)*s(8),0,s(13)*s(12),(true->[])),arc(s(13)*s(8),1,s(13)*s(11),(true->[])),arc(s(13)*s(8),2,s(13)*s(6),(true->[])),arc(s(5)*s(13),0,s(1)*s(13),(true->[])),arc(s(5)*s(13),1,s(9)*s(13),(true->[])),arc(s(5)*s(13),2,s(12)*s(13),(true->[])),arc(s(7)*s(13),0,s(4)*s(13),(true->[])),arc(s(7)*s(13),1,s(12)*s(13),(true->[])),arc(s(7)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(13),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(13)*s(12),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(6)*s(13),0,s(4)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(12)*s(13),(true->[])),arc(s(13)*s(10),0,s(13)*s(13),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(13)*s(3),(true->[])),arc(s(13)*s(11),0,s(13)*s(13),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(13)*s(6),(true->[])),arc(s(9)*s(13),0,s(1)*s(13),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(13)*s(13),(true->[])),arc(s(12)*s(13),0,s(8)*s(13),(true->[])),arc(s(12)*s(13),1,s(13)*s(13),(true->[])),arc(s(12)*s(13),2,s(13)*s(13),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(13)*s(13),(true->[])),arc(s(11)*s(13),0,s(8)*s(13),(true->[])),arc(s(11)*s(13),1,s(11)*s(13),(true->[])),arc(s(11)*s(13),2,s(13)*s(13),(true->[])),arc(s(10)*s(13),0,s(4)*s(13),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(13)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_0_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(2)),sink(s(15)*s(2)),sink(s(16)*s(2)),sink(s(17)*s(2)),sink(s(18)*s(2)),sink(s(19)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(19)*s(1),(true->[])),arc(s(9)*s(2),0,s(1)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(10)*s(2),0,s(4)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(11)*s(2),0,s(8)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(14)*s(2),0,s(1)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(2),(true->[])),arc(s(18)*s(2),1,s(19)*s(2),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(15)*s(2),0,s(4)*s(2),(true->[])),arc(s(15)*s(2),1,s(15)*s(2),(true->[])),arc(s(15)*s(2),2,s(19)*s(2),(true->[])),arc(s(16)*s(2),0,s(8)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(2),(true->[])),arc(s(16)*s(2),2,s(19)*s(2),(true->[])),arc(s(17)*s(2),0,s(13)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_1_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(2)),sink(s(15)*s(2)),sink(s(16)*s(2)),sink(s(17)*s(2)),sink(s(18)*s(2)),sink(s(19)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(19)*s(1),(true->[])),arc(s(9)*s(2),0,s(1)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(10)*s(2),0,s(4)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(11)*s(2),0,s(8)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(14)*s(2),0,s(1)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(2),(true->[])),arc(s(18)*s(2),1,s(19)*s(2),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(15)*s(2),0,s(4)*s(2),(true->[])),arc(s(15)*s(2),1,s(15)*s(2),(true->[])),arc(s(15)*s(2),2,s(19)*s(2),(true->[])),arc(s(16)*s(2),0,s(8)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(2),(true->[])),arc(s(16)*s(2),2,s(19)*s(2),(true->[])),arc(s(17)*s(2),0,s(13)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_2_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(3)),sink(s(15)*s(3)),sink(s(16)*s(3)),sink(s(17)*s(3)),sink(s(18)*s(3)),sink(s(19)*s(3))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(3),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(1)*s(3),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(2),0,s(4)*s(3),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(19)*s(1),(true->[])),arc(s(5)*s(3),0,s(1)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(2),0,s(1)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(3),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(6)*s(3),0,s(4)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(12)*s(3),(true->[])),arc(s(10)*s(2),0,s(4)*s(3),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(8)*s(3),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(9)*s(3),0,s(1)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(1)*s(3),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(19)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(3),(true->[])),arc(s(18)*s(2),1,s(19)*s(2),(true->[])),arc(s(18)*s(2),2,s(19)*s(2),(true->[])),arc(s(10)*s(3),0,s(4)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(18)*s(3),(true->[])),arc(s(15)*s(2),0,s(4)*s(3),(true->[])),arc(s(15)*s(2),1,s(15)*s(2),(true->[])),arc(s(15)*s(2),2,s(19)*s(2),(true->[])),arc(s(11)*s(3),0,s(8)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(16)*s(2),0,s(8)*s(3),(true->[])),arc(s(16)*s(2),1,s(16)*s(2),(true->[])),arc(s(16)*s(2),2,s(19)*s(2),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(13)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(19)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(19)*s(2),(true->[])),arc(s(14)*s(3),0,s(1)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(19)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(3),(true->[])),arc(s(18)*s(3),1,s(19)*s(3),(true->[])),arc(s(18)*s(3),2,s(19)*s(3),(true->[])),arc(s(15)*s(3),0,s(4)*s(3),(true->[])),arc(s(15)*s(3),1,s(15)*s(3),(true->[])),arc(s(15)*s(3),2,s(19)*s(3),(true->[])),arc(s(16)*s(3),0,s(8)*s(3),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(19)*s(3),(true->[])),arc(s(17)*s(3),0,s(13)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_3_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(4)),sink(s(15)*s(4)),sink(s(16)*s(4)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(1)*s(4),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(4),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(3),0,s(4)*s(4),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(7)*s(4),(true->[])),arc(s(3)*s(4),0,s(1)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(3),0,s(1)*s(4),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(4),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(7)*s(4),(true->[])),arc(s(10)*s(3),0,s(4)*s(4),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(18)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(3),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(5)*s(4),0,s(1)*s(4),(true->[])),arc(s(5)*s(4),1,s(9)*s(4),(true->[])),arc(s(5)*s(4),2,s(12)*s(4),(true->[])),arc(s(7)*s(4),0,s(4)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(1)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(19)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(4),(true->[])),arc(s(18)*s(3),1,s(19)*s(3),(true->[])),arc(s(18)*s(3),2,s(19)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(6)*s(4),0,s(4)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(12)*s(4),(true->[])),arc(s(15)*s(3),0,s(4)*s(4),(true->[])),arc(s(15)*s(3),1,s(15)*s(3),(true->[])),arc(s(15)*s(3),2,s(19)*s(3),(true->[])),arc(s(16)*s(3),0,s(8)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(19)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(13)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(19)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(19)*s(3),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(9)*s(4),0,s(1)*s(4),(true->[])),arc(s(9)*s(4),1,s(14)*s(4),(true->[])),arc(s(9)*s(4),2,s(18)*s(4),(true->[])),arc(s(12)*s(4),0,s(8)*s(4),(true->[])),arc(s(12)*s(4),1,s(18)*s(4),(true->[])),arc(s(12)*s(4),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(17)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(10)*s(4),0,s(4)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(18)*s(4),(true->[])),arc(s(14)*s(4),0,s(1)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(19)*s(4),(true->[])),arc(s(18)*s(4),0,s(13)*s(4),(true->[])),arc(s(18)*s(4),1,s(19)*s(4),(true->[])),arc(s(18)*s(4),2,s(19)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(17)*s(4),0,s(13)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(19)*s(4),(true->[])),arc(s(16)*s(4),0,s(8)*s(4),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(19)*s(4),(true->[])),arc(s(15)*s(4),0,s(4)*s(4),(true->[])),arc(s(15)*s(4),1,s(15)*s(4),(true->[])),arc(s(15)*s(4),2,s(19)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_4_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(8)),sink(s(15)*s(8)),sink(s(16)*s(8)),sink(s(17)*s(8)),sink(s(18)*s(8)),sink(s(19)*s(8))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(3)*s(7),(true->[])),arc(s(2)*s(4),0,s(1)*s(7),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(7),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(7)*s(7),(true->[])),arc(s(3)*s(7),0,s(1)*s(8),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(5)*s(6),0,s(1)*s(8),(true->[])),arc(s(5)*s(6),1,s(9)*s(6),(true->[])),arc(s(5)*s(6),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(7),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(7)*s(7),(true->[])),arc(s(6)*s(4),0,s(4)*s(7),(true->[])),arc(s(6)*s(4),1,s(10)*s(6),(true->[])),arc(s(6)*s(4),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(19)*s(1),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(7),0,s(1)*s(8),(true->[])),arc(s(5)*s(7),1,s(9)*s(7),(true->[])),arc(s(5)*s(7),2,s(12)*s(7),(true->[])),arc(s(7)*s(7),0,s(4)*s(8),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(6),0,s(1)*s(8),(true->[])),arc(s(9)*s(6),1,s(14)*s(6),(true->[])),arc(s(9)*s(6),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(7),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(7),0,s(4)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(7),0,s(4)*s(8),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(12)*s(7),(true->[])),arc(s(10)*s(6),0,s(4)*s(8),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(18)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(7),(true->[])),arc(s(8)*s(5),1,s(11)*s(7),(true->[])),arc(s(8)*s(5),2,s(12)*s(7),(true->[])),arc(s(11)*s(4),0,s(8)*s(7),(true->[])),arc(s(11)*s(4),1,s(16)*s(6),(true->[])),arc(s(11)*s(4),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(5),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(7)*s(8),(true->[])),arc(s(3)*s(8),0,s(1)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(7),0,s(1)*s(8),(true->[])),arc(s(9)*s(7),1,s(14)*s(7),(true->[])),arc(s(9)*s(7),2,s(18)*s(7),(true->[])),arc(s(12)*s(7),0,s(8)*s(8),(true->[])),arc(s(12)*s(7),1,s(18)*s(7),(true->[])),arc(s(12)*s(7),2,s(18)*s(7),(true->[])),arc(s(4)*s(8),0,s(4)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(14)*s(6),0,s(1)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(19)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(7),(true->[])),arc(s(18)*s(3),1,s(19)*s(3),(true->[])),arc(s(18)*s(3),2,s(19)*s(3),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(10)*s(7),0,s(4)*s(8),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(6),0,s(4)*s(8),(true->[])),arc(s(15)*s(6),1,s(15)*s(6),(true->[])),arc(s(15)*s(6),2,s(19)*s(3),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(19)*s(3),(true->[])),arc(s(13)*s(5),0,s(13)*s(7),(true->[])),arc(s(13)*s(5),1,s(17)*s(7),(true->[])),arc(s(13)*s(5),2,s(18)*s(7),(true->[])),arc(s(17)*s(4),0,s(13)*s(7),(true->[])),arc(s(17)*s(4),1,s(17)*s(6),(true->[])),arc(s(17)*s(4),2,s(19)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(5),(true->[])),arc(s(19)*s(2),1,s(19)*s(4),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(5)*s(8),0,s(1)*s(8),(true->[])),arc(s(5)*s(8),1,s(9)*s(8),(true->[])),arc(s(5)*s(8),2,s(12)*s(8),(true->[])),arc(s(7)*s(8),0,s(4)*s(8),(true->[])),arc(s(7)*s(8),1,s(12)*s(8),(true->[])),arc(s(7)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(1)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(19)*s(7),(true->[])),arc(s(18)*s(7),0,s(13)*s(8),(true->[])),arc(s(18)*s(7),1,s(19)*s(7),(true->[])),arc(s(18)*s(7),2,s(19)*s(7),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(12)*s(8),(true->[])),arc(s(6)*s(8),0,s(4)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(12)*s(8),(true->[])),arc(s(19)*s(3),0,s(19)*s(7),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(3),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(17)*s(7),(true->[])),arc(s(13)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(4)*s(8),(true->[])),arc(s(15)*s(7),1,s(15)*s(7),(true->[])),arc(s(15)*s(7),2,s(19)*s(7),(true->[])),arc(s(16)*s(7),0,s(8)*s(8),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(19)*s(7),(true->[])),arc(s(17)*s(7),0,s(13)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(19)*s(7),(true->[])),arc(s(17)*s(6),0,s(13)*s(8),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(19)*s(3),(true->[])),arc(s(19)*s(4),0,s(19)*s(7),(true->[])),arc(s(19)*s(4),1,s(19)*s(6),(true->[])),arc(s(19)*s(4),2,s(19)*s(3),(true->[])),arc(s(19)*s(5),0,s(19)*s(7),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(19)*s(7),(true->[])),arc(s(9)*s(8),0,s(1)*s(8),(true->[])),arc(s(9)*s(8),1,s(14)*s(8),(true->[])),arc(s(9)*s(8),2,s(18)*s(8),(true->[])),arc(s(12)*s(8),0,s(8)*s(8),(true->[])),arc(s(12)*s(8),1,s(18)*s(8),(true->[])),arc(s(12)*s(8),2,s(18)*s(8),(true->[])),arc(s(19)*s(7),0,s(19)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(7),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(17)*s(8),(true->[])),arc(s(13)*s(8),2,s(18)*s(8),(true->[])),arc(s(11)*s(8),0,s(8)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(18)*s(8),(true->[])),arc(s(10)*s(8),0,s(4)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(18)*s(8),(true->[])),arc(s(19)*s(6),0,s(19)*s(8),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(3),(true->[])),arc(s(14)*s(8),0,s(1)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(19)*s(8),(true->[])),arc(s(18)*s(8),0,s(13)*s(8),(true->[])),arc(s(18)*s(8),1,s(19)*s(8),(true->[])),arc(s(18)*s(8),2,s(19)*s(8),(true->[])),arc(s(19)*s(8),0,s(19)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(19)*s(8),(true->[])),arc(s(17)*s(8),0,s(13)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(19)*s(8),(true->[])),arc(s(16)*s(8),0,s(8)*s(8),(true->[])),arc(s(16)*s(8),1,s(16)*s(8),(true->[])),arc(s(16)*s(8),2,s(19)*s(8),(true->[])),arc(s(15)*s(8),0,s(4)*s(8),(true->[])),arc(s(15)*s(8),1,s(15)*s(8),(true->[])),arc(s(15)*s(8),2,s(19)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_5_and_up_minus_3, kernel([source(s(3)*s(1)),sink(s(14)*s(13)),sink(s(15)*s(13)),sink(s(16)*s(13)),sink(s(17)*s(13)),sink(s(18)*s(13)),sink(s(19)*s(13))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(9),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(3)*s(6),(true->[])),arc(s(2)*s(4),0,s(1)*s(9),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(9),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(9),0,s(1)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(3)*s(12),(true->[])),arc(s(2)*s(8),0,s(1)*s(12),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(7)*s(6),(true->[])),arc(s(3)*s(6),0,s(1)*s(12),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(5)*s(7),0,s(1)*s(12),(true->[])),arc(s(5)*s(7),1,s(9)*s(10),(true->[])),arc(s(5)*s(7),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(9),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(9),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(7)*s(6),(true->[])),arc(s(6)*s(4),0,s(4)*s(9),(true->[])),arc(s(6)*s(4),1,s(10)*s(7),(true->[])),arc(s(6)*s(4),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(19)*s(1),(true->[])),arc(s(18)*s(1),2,s(19)*s(1),(true->[])),arc(s(1)*s(12),0,s(1)*s(13),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(7)*s(12),(true->[])),arc(s(3)*s(12),0,s(1)*s(13),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(7)*s(12),(true->[])),arc(s(5)*s(11),0,s(1)*s(13),(true->[])),arc(s(5)*s(11),1,s(9)*s(11),(true->[])),arc(s(5)*s(11),2,s(12)*s(6),(true->[])),arc(s(7)*s(6),0,s(4)*s(12),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(6),(true->[])),arc(s(9)*s(10),0,s(1)*s(13),(true->[])),arc(s(9)*s(10),1,s(14)*s(10),(true->[])),arc(s(9)*s(10),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(9),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(9),0,s(4)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(7)*s(12),(true->[])),arc(s(6)*s(8),0,s(4)*s(12),(true->[])),arc(s(6)*s(8),1,s(10)*s(11),(true->[])),arc(s(6)*s(8),2,s(12)*s(6),(true->[])),arc(s(10)*s(7),0,s(4)*s(12),(true->[])),arc(s(10)*s(7),1,s(15)*s(10),(true->[])),arc(s(10)*s(7),2,s(18)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(9),(true->[])),arc(s(8)*s(5),1,s(11)*s(8),(true->[])),arc(s(8)*s(5),2,s(12)*s(6),(true->[])),arc(s(11)*s(4),0,s(8)*s(9),(true->[])),arc(s(11)*s(4),1,s(16)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(5),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(19)*s(1),0,s(19)*s(2),(true->[])),arc(s(19)*s(1),1,s(19)*s(1),(true->[])),arc(s(19)*s(1),2,s(19)*s(1),(true->[])),arc(s(1)*s(13),0,s(1)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(12),0,s(1)*s(13),(true->[])),arc(s(5)*s(12),1,s(9)*s(12),(true->[])),arc(s(5)*s(12),2,s(12)*s(12),(true->[])),arc(s(7)*s(12),0,s(4)*s(13),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(12),(true->[])),arc(s(9)*s(11),0,s(1)*s(13),(true->[])),arc(s(9)*s(11),1,s(14)*s(11),(true->[])),arc(s(9)*s(11),2,s(18)*s(6),(true->[])),arc(s(12)*s(6),0,s(8)*s(12),(true->[])),arc(s(12)*s(6),1,s(18)*s(6),(true->[])),arc(s(12)*s(6),2,s(18)*s(6),(true->[])),arc(s(4)*s(12),0,s(4)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(7)*s(12),(true->[])),arc(s(14)*s(10),0,s(1)*s(13),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(19)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(9),(true->[])),arc(s(18)*s(3),1,s(19)*s(3),(true->[])),arc(s(18)*s(3),2,s(19)*s(3),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(11)*s(12),(true->[])),arc(s(8)*s(9),2,s(12)*s(12),(true->[])),arc(s(6)*s(12),0,s(4)*s(13),(true->[])),arc(s(6)*s(12),1,s(10)*s(12),(true->[])),arc(s(6)*s(12),2,s(12)*s(12),(true->[])),arc(s(10)*s(11),0,s(4)*s(13),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(18)*s(6),(true->[])),arc(s(15)*s(10),0,s(4)*s(13),(true->[])),arc(s(15)*s(10),1,s(15)*s(10),(true->[])),arc(s(15)*s(10),2,s(19)*s(3),(true->[])),arc(s(11)*s(8),0,s(8)*s(12),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(18)*s(6),(true->[])),arc(s(16)*s(7),0,s(8)*s(12),(true->[])),arc(s(16)*s(7),1,s(16)*s(10),(true->[])),arc(s(16)*s(7),2,s(19)*s(3),(true->[])),arc(s(13)*s(5),0,s(13)*s(9),(true->[])),arc(s(13)*s(5),1,s(17)*s(8),(true->[])),arc(s(13)*s(5),2,s(18)*s(6),(true->[])),arc(s(17)*s(4),0,s(13)*s(9),(true->[])),arc(s(17)*s(4),1,s(17)*s(7),(true->[])),arc(s(17)*s(4),2,s(19)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(5),(true->[])),arc(s(19)*s(2),1,s(19)*s(4),(true->[])),arc(s(19)*s(2),2,s(19)*s(3),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(7)*s(13),(true->[])),arc(s(3)*s(13),0,s(1)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(12),0,s(1)*s(13),(true->[])),arc(s(9)*s(12),1,s(14)*s(12),(true->[])),arc(s(9)*s(12),2,s(18)*s(12),(true->[])),arc(s(12)*s(12),0,s(8)*s(13),(true->[])),arc(s(12)*s(12),1,s(18)*s(12),(true->[])),arc(s(12)*s(12),2,s(18)*s(12),(true->[])),arc(s(4)*s(13),0,s(4)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(14)*s(11),0,s(1)*s(13),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(19)*s(6),(true->[])),arc(s(18)*s(6),0,s(13)*s(12),(true->[])),arc(s(18)*s(6),1,s(19)*s(6),(true->[])),arc(s(18)*s(6),2,s(19)*s(6),(true->[])),arc(s(8)*s(12),0,s(8)*s(13),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(12)*s(12),(true->[])),arc(s(19)*s(3),0,s(19)*s(9),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(3),(true->[])),arc(s(13)*s(9),0,s(13)*s(12),(true->[])),arc(s(13)*s(9),1,s(17)*s(12),(true->[])),arc(s(13)*s(9),2,s(18)*s(12),(true->[])),arc(s(11)*s(12),0,s(8)*s(13),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(18)*s(12),(true->[])),arc(s(10)*s(12),0,s(4)*s(13),(true->[])),arc(s(10)*s(12),1,s(15)*s(12),(true->[])),arc(s(10)*s(12),2,s(18)*s(12),(true->[])),arc(s(15)*s(11),0,s(4)*s(13),(true->[])),arc(s(15)*s(11),1,s(15)*s(11),(true->[])),arc(s(15)*s(11),2,s(19)*s(6),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(19)*s(6),(true->[])),arc(s(16)*s(10),0,s(8)*s(13),(true->[])),arc(s(16)*s(10),1,s(16)*s(10),(true->[])),arc(s(16)*s(10),2,s(19)*s(3),(true->[])),arc(s(17)*s(8),0,s(13)*s(12),(true->[])),arc(s(17)*s(8),1,s(17)*s(11),(true->[])),arc(s(17)*s(8),2,s(19)*s(6),(true->[])),arc(s(17)*s(7),0,s(13)*s(12),(true->[])),arc(s(17)*s(7),1,s(17)*s(10),(true->[])),arc(s(17)*s(7),2,s(19)*s(3),(true->[])),arc(s(19)*s(4),0,s(19)*s(9),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(19)*s(3),(true->[])),arc(s(19)*s(5),0,s(19)*s(9),(true->[])),arc(s(19)*s(5),1,s(19)*s(8),(true->[])),arc(s(19)*s(5),2,s(19)*s(6),(true->[])),arc(s(5)*s(13),0,s(1)*s(13),(true->[])),arc(s(5)*s(13),1,s(9)*s(13),(true->[])),arc(s(5)*s(13),2,s(12)*s(13),(true->[])),arc(s(7)*s(13),0,s(4)*s(13),(true->[])),arc(s(7)*s(13),1,s(12)*s(13),(true->[])),arc(s(7)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(1)*s(13),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(19)*s(12),(true->[])),arc(s(18)*s(12),0,s(13)*s(13),(true->[])),arc(s(18)*s(12),1,s(19)*s(12),(true->[])),arc(s(18)*s(12),2,s(19)*s(12),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(6)*s(13),0,s(4)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(12)*s(13),(true->[])),arc(s(19)*s(6),0,s(19)*s(12),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(6),(true->[])),arc(s(13)*s(12),0,s(13)*s(13),(true->[])),arc(s(13)*s(12),1,s(17)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(12),(true->[])),arc(s(19)*s(9),0,s(19)*s(12),(true->[])),arc(s(19)*s(9),1,s(19)*s(12),(true->[])),arc(s(19)*s(9),2,s(19)*s(12),(true->[])),arc(s(17)*s(12),0,s(13)*s(13),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(19)*s(12),(true->[])),arc(s(16)*s(12),0,s(8)*s(13),(true->[])),arc(s(16)*s(12),1,s(16)*s(12),(true->[])),arc(s(16)*s(12),2,s(19)*s(12),(true->[])),arc(s(15)*s(12),0,s(4)*s(13),(true->[])),arc(s(15)*s(12),1,s(15)*s(12),(true->[])),arc(s(15)*s(12),2,s(19)*s(12),(true->[])),arc(s(17)*s(11),0,s(13)*s(13),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(19)*s(6),(true->[])),arc(s(17)*s(10),0,s(13)*s(13),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(19)*s(3),(true->[])),arc(s(19)*s(7),0,s(19)*s(12),(true->[])),arc(s(19)*s(7),1,s(19)*s(10),(true->[])),arc(s(19)*s(7),2,s(19)*s(3),(true->[])),arc(s(19)*s(8),0,s(19)*s(12),(true->[])),arc(s(19)*s(8),1,s(19)*s(11),(true->[])),arc(s(19)*s(8),2,s(19)*s(6),(true->[])),arc(s(9)*s(13),0,s(1)*s(13),(true->[])),arc(s(9)*s(13),1,s(14)*s(13),(true->[])),arc(s(9)*s(13),2,s(18)*s(13),(true->[])),arc(s(12)*s(13),0,s(8)*s(13),(true->[])),arc(s(12)*s(13),1,s(18)*s(13),(true->[])),arc(s(12)*s(13),2,s(18)*s(13),(true->[])),arc(s(19)*s(12),0,s(19)*s(13),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(12),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(17)*s(13),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(11)*s(13),0,s(8)*s(13),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(18)*s(13),(true->[])),arc(s(10)*s(13),0,s(4)*s(13),(true->[])),arc(s(10)*s(13),1,s(15)*s(13),(true->[])),arc(s(10)*s(13),2,s(18)*s(13),(true->[])),arc(s(19)*s(10),0,s(19)*s(13),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(3),(true->[])),arc(s(19)*s(11),0,s(19)*s(13),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(19)*s(6),(true->[])),arc(s(14)*s(13),0,s(1)*s(13),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(19)*s(13),(true->[])),arc(s(18)*s(13),0,s(13)*s(13),(true->[])),arc(s(18)*s(13),1,s(19)*s(13),(true->[])),arc(s(18)*s(13),2,s(19)*s(13),(true->[])),arc(s(19)*s(13),0,s(19)*s(13),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(17)*s(13),0,s(13)*s(13),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(19)*s(13),(true->[])),arc(s(16)*s(13),0,s(8)*s(13),(true->[])),arc(s(16)*s(13),1,s(16)*s(13),(true->[])),arc(s(16)*s(13),2,s(19)*s(13),(true->[])),arc(s(15)*s(13),0,s(4)*s(13),(true->[])),arc(s(15)*s(13),1,s(15)*s(13),(true->[])),arc(s(15)*s(13),2,s(19)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_0_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2)),sink(s(22)*s(2)),sink(s(23)*s(2)),sink(s(24)*s(2)),sink(s(25)*s(2)),sink(s(26)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(9)*s(2),0,s(1)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(10)*s(2),0,s(4)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(11)*s(2),0,s(8)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(26)*s(1),(true->[])),arc(s(14)*s(2),0,s(1)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(25)*s(2),(true->[])),arc(s(15)*s(2),0,s(4)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(25)*s(2),(true->[])),arc(s(16)*s(2),0,s(8)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(25)*s(2),(true->[])),arc(s(17)*s(2),0,s(13)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(25)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(25)*s(2),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(20)*s(2),0,s(1)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(26)*s(2),(true->[])),arc(s(25)*s(2),0,s(19)*s(2),(true->[])),arc(s(25)*s(2),1,s(26)*s(2),(true->[])),arc(s(25)*s(2),2,s(26)*s(2),(true->[])),arc(s(21)*s(2),0,s(4)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(26)*s(2),(true->[])),arc(s(22)*s(2),0,s(8)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(13)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(2),0,s(19)*s(2),(true->[])),arc(s(24)*s(2),1,s(24)*s(2),(true->[])),arc(s(24)*s(2),2,s(26)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_1_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(2)),sink(s(21)*s(2)),sink(s(22)*s(2)),sink(s(23)*s(2)),sink(s(24)*s(2)),sink(s(25)*s(2)),sink(s(26)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(9)*s(2),0,s(1)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(10)*s(2),0,s(4)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(11)*s(2),0,s(8)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(26)*s(1),(true->[])),arc(s(14)*s(2),0,s(1)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(25)*s(2),(true->[])),arc(s(15)*s(2),0,s(4)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(25)*s(2),(true->[])),arc(s(16)*s(2),0,s(8)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(25)*s(2),(true->[])),arc(s(17)*s(2),0,s(13)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(25)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(25)*s(2),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(20)*s(2),0,s(1)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(26)*s(2),(true->[])),arc(s(25)*s(2),0,s(19)*s(2),(true->[])),arc(s(25)*s(2),1,s(26)*s(2),(true->[])),arc(s(25)*s(2),2,s(26)*s(2),(true->[])),arc(s(21)*s(2),0,s(4)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(26)*s(2),(true->[])),arc(s(22)*s(2),0,s(8)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(26)*s(2),(true->[])),arc(s(23)*s(2),0,s(13)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(24)*s(2),0,s(19)*s(2),(true->[])),arc(s(24)*s(2),1,s(24)*s(2),(true->[])),arc(s(24)*s(2),2,s(26)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_2_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(3)),sink(s(21)*s(3)),sink(s(22)*s(3)),sink(s(23)*s(3)),sink(s(24)*s(3)),sink(s(25)*s(3)),sink(s(26)*s(3))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(3),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(1)*s(3),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(2),0,s(4)*s(3),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(5)*s(3),0,s(1)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(2),0,s(1)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(3),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(6)*s(3),0,s(4)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(12)*s(3),(true->[])),arc(s(10)*s(2),0,s(4)*s(3),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(8)*s(3),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(26)*s(1),(true->[])),arc(s(9)*s(3),0,s(1)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(1)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(3),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(25)*s(2),(true->[])),arc(s(10)*s(3),0,s(4)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(18)*s(3),(true->[])),arc(s(15)*s(2),0,s(4)*s(3),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(25)*s(2),(true->[])),arc(s(11)*s(3),0,s(8)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(16)*s(2),0,s(8)*s(3),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(25)*s(2),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(13)*s(3),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(25)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(25)*s(2),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(14)*s(3),0,s(1)*s(3),(true->[])),arc(s(14)*s(3),1,s(20)*s(3),(true->[])),arc(s(14)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(20)*s(2),0,s(1)*s(3),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(26)*s(2),(true->[])),arc(s(25)*s(2),0,s(19)*s(3),(true->[])),arc(s(25)*s(2),1,s(26)*s(2),(true->[])),arc(s(25)*s(2),2,s(26)*s(2),(true->[])),arc(s(15)*s(3),0,s(4)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(25)*s(3),(true->[])),arc(s(21)*s(2),0,s(4)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(26)*s(2),(true->[])),arc(s(16)*s(3),0,s(8)*s(3),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(22)*s(2),0,s(8)*s(3),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(26)*s(2),(true->[])),arc(s(17)*s(3),0,s(13)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(25)*s(3),(true->[])),arc(s(23)*s(2),0,s(13)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(26)*s(2),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(24)*s(3),(true->[])),arc(s(19)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(2),0,s(19)*s(3),(true->[])),arc(s(24)*s(2),1,s(24)*s(2),(true->[])),arc(s(24)*s(2),2,s(26)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(3),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[])),arc(s(20)*s(3),0,s(1)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(26)*s(3),(true->[])),arc(s(25)*s(3),0,s(19)*s(3),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(3),(true->[])),arc(s(21)*s(3),0,s(4)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(22)*s(3),0,s(8)*s(3),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(3),(true->[])),arc(s(23)*s(3),0,s(13)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(26)*s(3),(true->[])),arc(s(24)*s(3),0,s(19)*s(3),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(26)*s(3),(true->[])),arc(s(26)*s(3),0,s(26)*s(3),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_3_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(4)),sink(s(21)*s(4)),sink(s(22)*s(4)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(1)*s(4),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(4),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(3),0,s(4)*s(4),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(7)*s(4),(true->[])),arc(s(3)*s(4),0,s(1)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(3),0,s(1)*s(4),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(4),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(7)*s(4),(true->[])),arc(s(10)*s(3),0,s(4)*s(4),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(18)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(3),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(26)*s(1),(true->[])),arc(s(5)*s(4),0,s(1)*s(4),(true->[])),arc(s(5)*s(4),1,s(9)*s(4),(true->[])),arc(s(5)*s(4),2,s(12)*s(4),(true->[])),arc(s(7)*s(4),0,s(4)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(1)*s(4),(true->[])),arc(s(14)*s(3),1,s(20)*s(3),(true->[])),arc(s(14)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(4),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(6)*s(4),0,s(4)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(12)*s(4),(true->[])),arc(s(15)*s(3),0,s(4)*s(4),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(25)*s(3),(true->[])),arc(s(16)*s(3),0,s(8)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(13)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(25)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(3),(true->[])),arc(s(19)*s(2),2,s(25)*s(3),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(9)*s(4),0,s(1)*s(4),(true->[])),arc(s(9)*s(4),1,s(14)*s(4),(true->[])),arc(s(9)*s(4),2,s(18)*s(4),(true->[])),arc(s(12)*s(4),0,s(8)*s(4),(true->[])),arc(s(12)*s(4),1,s(18)*s(4),(true->[])),arc(s(12)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(1)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(26)*s(3),(true->[])),arc(s(25)*s(3),0,s(19)*s(4),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(17)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(10)*s(4),0,s(4)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(18)*s(4),(true->[])),arc(s(21)*s(3),0,s(4)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(26)*s(3),(true->[])),arc(s(22)*s(3),0,s(8)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(26)*s(3),(true->[])),arc(s(23)*s(3),0,s(13)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(26)*s(3),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(24)*s(3),(true->[])),arc(s(19)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(3),0,s(19)*s(4),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(26)*s(3),(true->[])),arc(s(26)*s(2),0,s(26)*s(3),(true->[])),arc(s(26)*s(2),1,s(26)*s(3),(true->[])),arc(s(26)*s(2),2,s(26)*s(3),(true->[])),arc(s(14)*s(4),0,s(1)*s(4),(true->[])),arc(s(14)*s(4),1,s(20)*s(4),(true->[])),arc(s(14)*s(4),2,s(25)*s(4),(true->[])),arc(s(18)*s(4),0,s(13)*s(4),(true->[])),arc(s(18)*s(4),1,s(25)*s(4),(true->[])),arc(s(18)*s(4),2,s(25)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(4),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(3),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(24)*s(4),(true->[])),arc(s(19)*s(4),2,s(25)*s(4),(true->[])),arc(s(17)*s(4),0,s(13)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(25)*s(4),(true->[])),arc(s(16)*s(4),0,s(8)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(25)*s(4),(true->[])),arc(s(15)*s(4),0,s(4)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(25)*s(4),(true->[])),arc(s(20)*s(4),0,s(1)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(26)*s(4),(true->[])),arc(s(25)*s(4),0,s(19)*s(4),(true->[])),arc(s(25)*s(4),1,s(26)*s(4),(true->[])),arc(s(25)*s(4),2,s(26)*s(4),(true->[])),arc(s(26)*s(4),0,s(26)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[])),arc(s(24)*s(4),0,s(19)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(26)*s(4),(true->[])),arc(s(23)*s(4),0,s(13)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(26)*s(4),(true->[])),arc(s(22)*s(4),0,s(8)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(26)*s(4),(true->[])),arc(s(21)*s(4),0,s(4)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(26)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_4_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(8)),sink(s(21)*s(8)),sink(s(22)*s(8)),sink(s(23)*s(8)),sink(s(24)*s(8)),sink(s(25)*s(8)),sink(s(26)*s(8))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(3)*s(7),(true->[])),arc(s(2)*s(4),0,s(1)*s(7),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(7),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(7)*s(7),(true->[])),arc(s(3)*s(7),0,s(1)*s(8),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(5)*s(6),0,s(1)*s(8),(true->[])),arc(s(5)*s(6),1,s(9)*s(6),(true->[])),arc(s(5)*s(6),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(7),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(7)*s(7),(true->[])),arc(s(6)*s(4),0,s(4)*s(7),(true->[])),arc(s(6)*s(4),1,s(10)*s(6),(true->[])),arc(s(6)*s(4),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(7),0,s(1)*s(8),(true->[])),arc(s(5)*s(7),1,s(9)*s(7),(true->[])),arc(s(5)*s(7),2,s(12)*s(7),(true->[])),arc(s(7)*s(7),0,s(4)*s(8),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(6),0,s(1)*s(8),(true->[])),arc(s(9)*s(6),1,s(14)*s(6),(true->[])),arc(s(9)*s(6),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(7),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(7),0,s(4)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(7),0,s(4)*s(8),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(12)*s(7),(true->[])),arc(s(10)*s(6),0,s(4)*s(8),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(18)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(7),(true->[])),arc(s(8)*s(5),1,s(11)*s(7),(true->[])),arc(s(8)*s(5),2,s(12)*s(7),(true->[])),arc(s(11)*s(4),0,s(8)*s(7),(true->[])),arc(s(11)*s(4),1,s(16)*s(6),(true->[])),arc(s(11)*s(4),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(5),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(26)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(7)*s(8),(true->[])),arc(s(3)*s(8),0,s(1)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(7),0,s(1)*s(8),(true->[])),arc(s(9)*s(7),1,s(14)*s(7),(true->[])),arc(s(9)*s(7),2,s(18)*s(7),(true->[])),arc(s(12)*s(7),0,s(8)*s(8),(true->[])),arc(s(12)*s(7),1,s(18)*s(7),(true->[])),arc(s(12)*s(7),2,s(18)*s(7),(true->[])),arc(s(4)*s(8),0,s(4)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(14)*s(6),0,s(1)*s(8),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(7),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(10)*s(7),0,s(4)*s(8),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(6),0,s(4)*s(8),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(25)*s(3),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(3),(true->[])),arc(s(13)*s(5),0,s(13)*s(7),(true->[])),arc(s(13)*s(5),1,s(17)*s(7),(true->[])),arc(s(13)*s(5),2,s(18)*s(7),(true->[])),arc(s(17)*s(4),0,s(13)*s(7),(true->[])),arc(s(17)*s(4),1,s(23)*s(6),(true->[])),arc(s(17)*s(4),2,s(25)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(5),(true->[])),arc(s(19)*s(2),1,s(24)*s(4),(true->[])),arc(s(19)*s(2),2,s(25)*s(3),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(5)*s(8),0,s(1)*s(8),(true->[])),arc(s(5)*s(8),1,s(9)*s(8),(true->[])),arc(s(5)*s(8),2,s(12)*s(8),(true->[])),arc(s(7)*s(8),0,s(4)*s(8),(true->[])),arc(s(7)*s(8),1,s(12)*s(8),(true->[])),arc(s(7)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(1)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(7),(true->[])),arc(s(14)*s(7),2,s(25)*s(7),(true->[])),arc(s(18)*s(7),0,s(13)*s(8),(true->[])),arc(s(18)*s(7),1,s(25)*s(7),(true->[])),arc(s(18)*s(7),2,s(25)*s(7),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(12)*s(8),(true->[])),arc(s(6)*s(8),0,s(4)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(12)*s(8),(true->[])),arc(s(20)*s(6),0,s(1)*s(8),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(26)*s(3),(true->[])),arc(s(25)*s(3),0,s(19)*s(7),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(3),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(17)*s(7),(true->[])),arc(s(13)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(4)*s(8),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(25)*s(7),(true->[])),arc(s(21)*s(6),0,s(4)*s(8),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(26)*s(3),(true->[])),arc(s(16)*s(7),0,s(8)*s(8),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(25)*s(7),(true->[])),arc(s(22)*s(6),0,s(8)*s(8),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(26)*s(3),(true->[])),arc(s(17)*s(7),0,s(13)*s(8),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(25)*s(7),(true->[])),arc(s(23)*s(6),0,s(13)*s(8),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(26)*s(3),(true->[])),arc(s(19)*s(5),0,s(19)*s(7),(true->[])),arc(s(19)*s(5),1,s(24)*s(7),(true->[])),arc(s(19)*s(5),2,s(25)*s(7),(true->[])),arc(s(24)*s(4),0,s(19)*s(7),(true->[])),arc(s(24)*s(4),1,s(24)*s(6),(true->[])),arc(s(24)*s(4),2,s(26)*s(3),(true->[])),arc(s(26)*s(2),0,s(26)*s(5),(true->[])),arc(s(26)*s(2),1,s(26)*s(4),(true->[])),arc(s(26)*s(2),2,s(26)*s(3),(true->[])),arc(s(9)*s(8),0,s(1)*s(8),(true->[])),arc(s(9)*s(8),1,s(14)*s(8),(true->[])),arc(s(9)*s(8),2,s(18)*s(8),(true->[])),arc(s(12)*s(8),0,s(8)*s(8),(true->[])),arc(s(12)*s(8),1,s(18)*s(8),(true->[])),arc(s(12)*s(8),2,s(18)*s(8),(true->[])),arc(s(20)*s(7),0,s(1)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(26)*s(7),(true->[])),arc(s(25)*s(7),0,s(19)*s(8),(true->[])),arc(s(25)*s(7),1,s(26)*s(7),(true->[])),arc(s(25)*s(7),2,s(26)*s(7),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(17)*s(8),(true->[])),arc(s(13)*s(8),2,s(18)*s(8),(true->[])),arc(s(11)*s(8),0,s(8)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(18)*s(8),(true->[])),arc(s(10)*s(8),0,s(4)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(18)*s(8),(true->[])),arc(s(26)*s(3),0,s(26)*s(7),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(3),(true->[])),arc(s(19)*s(7),0,s(19)*s(8),(true->[])),arc(s(19)*s(7),1,s(24)*s(7),(true->[])),arc(s(19)*s(7),2,s(25)*s(7),(true->[])),arc(s(21)*s(7),0,s(4)*s(8),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(26)*s(7),(true->[])),arc(s(22)*s(7),0,s(8)*s(8),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(26)*s(7),(true->[])),arc(s(23)*s(7),0,s(13)*s(8),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(26)*s(7),(true->[])),arc(s(24)*s(7),0,s(19)*s(8),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(26)*s(7),(true->[])),arc(s(24)*s(6),0,s(19)*s(8),(true->[])),arc(s(24)*s(6),1,s(24)*s(6),(true->[])),arc(s(24)*s(6),2,s(26)*s(3),(true->[])),arc(s(26)*s(4),0,s(26)*s(7),(true->[])),arc(s(26)*s(4),1,s(26)*s(6),(true->[])),arc(s(26)*s(4),2,s(26)*s(3),(true->[])),arc(s(26)*s(5),0,s(26)*s(7),(true->[])),arc(s(26)*s(5),1,s(26)*s(7),(true->[])),arc(s(26)*s(5),2,s(26)*s(7),(true->[])),arc(s(14)*s(8),0,s(1)*s(8),(true->[])),arc(s(14)*s(8),1,s(20)*s(8),(true->[])),arc(s(14)*s(8),2,s(25)*s(8),(true->[])),arc(s(18)*s(8),0,s(13)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(8),(true->[])),arc(s(18)*s(8),2,s(25)*s(8),(true->[])),arc(s(26)*s(7),0,s(26)*s(8),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(7),(true->[])),arc(s(19)*s(8),0,s(19)*s(8),(true->[])),arc(s(19)*s(8),1,s(24)*s(8),(true->[])),arc(s(19)*s(8),2,s(25)*s(8),(true->[])),arc(s(17)*s(8),0,s(13)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(25)*s(8),(true->[])),arc(s(16)*s(8),0,s(8)*s(8),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(25)*s(8),(true->[])),arc(s(15)*s(8),0,s(4)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(25)*s(8),(true->[])),arc(s(26)*s(6),0,s(26)*s(8),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(3),(true->[])),arc(s(20)*s(8),0,s(1)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(26)*s(8),(true->[])),arc(s(25)*s(8),0,s(19)*s(8),(true->[])),arc(s(25)*s(8),1,s(26)*s(8),(true->[])),arc(s(25)*s(8),2,s(26)*s(8),(true->[])),arc(s(26)*s(8),0,s(26)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(26)*s(8),(true->[])),arc(s(24)*s(8),0,s(19)*s(8),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(26)*s(8),(true->[])),arc(s(23)*s(8),0,s(13)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(26)*s(8),(true->[])),arc(s(22)*s(8),0,s(8)*s(8),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(26)*s(8),(true->[])),arc(s(21)*s(8),0,s(4)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(26)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_5_and_up_minus_4, kernel([source(s(3)*s(1)),sink(s(20)*s(13)),sink(s(21)*s(13)),sink(s(22)*s(13)),sink(s(23)*s(13)),sink(s(24)*s(13)),sink(s(25)*s(13)),sink(s(26)*s(13))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(9),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(3)*s(6),(true->[])),arc(s(2)*s(4),0,s(1)*s(9),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(9),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(9),0,s(1)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(3)*s(12),(true->[])),arc(s(2)*s(8),0,s(1)*s(12),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(7)*s(6),(true->[])),arc(s(3)*s(6),0,s(1)*s(12),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(5)*s(7),0,s(1)*s(12),(true->[])),arc(s(5)*s(7),1,s(9)*s(10),(true->[])),arc(s(5)*s(7),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(9),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(9),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(7)*s(6),(true->[])),arc(s(6)*s(4),0,s(4)*s(9),(true->[])),arc(s(6)*s(4),1,s(10)*s(7),(true->[])),arc(s(6)*s(4),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(1)*s(12),0,s(1)*s(13),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(7)*s(12),(true->[])),arc(s(3)*s(12),0,s(1)*s(13),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(7)*s(12),(true->[])),arc(s(5)*s(11),0,s(1)*s(13),(true->[])),arc(s(5)*s(11),1,s(9)*s(11),(true->[])),arc(s(5)*s(11),2,s(12)*s(6),(true->[])),arc(s(7)*s(6),0,s(4)*s(12),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(6),(true->[])),arc(s(9)*s(10),0,s(1)*s(13),(true->[])),arc(s(9)*s(10),1,s(14)*s(10),(true->[])),arc(s(9)*s(10),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(9),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(9),0,s(4)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(7)*s(12),(true->[])),arc(s(6)*s(8),0,s(4)*s(12),(true->[])),arc(s(6)*s(8),1,s(10)*s(11),(true->[])),arc(s(6)*s(8),2,s(12)*s(6),(true->[])),arc(s(10)*s(7),0,s(4)*s(12),(true->[])),arc(s(10)*s(7),1,s(15)*s(10),(true->[])),arc(s(10)*s(7),2,s(18)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(9),(true->[])),arc(s(8)*s(5),1,s(11)*s(8),(true->[])),arc(s(8)*s(5),2,s(12)*s(6),(true->[])),arc(s(11)*s(4),0,s(8)*s(9),(true->[])),arc(s(11)*s(4),1,s(16)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(5),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(26)*s(1),(true->[])),arc(s(25)*s(1),2,s(26)*s(1),(true->[])),arc(s(1)*s(13),0,s(1)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(12),0,s(1)*s(13),(true->[])),arc(s(5)*s(12),1,s(9)*s(12),(true->[])),arc(s(5)*s(12),2,s(12)*s(12),(true->[])),arc(s(7)*s(12),0,s(4)*s(13),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(12),(true->[])),arc(s(9)*s(11),0,s(1)*s(13),(true->[])),arc(s(9)*s(11),1,s(14)*s(11),(true->[])),arc(s(9)*s(11),2,s(18)*s(6),(true->[])),arc(s(12)*s(6),0,s(8)*s(12),(true->[])),arc(s(12)*s(6),1,s(18)*s(6),(true->[])),arc(s(12)*s(6),2,s(18)*s(6),(true->[])),arc(s(4)*s(12),0,s(4)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(7)*s(12),(true->[])),arc(s(14)*s(10),0,s(1)*s(13),(true->[])),arc(s(14)*s(10),1,s(20)*s(10),(true->[])),arc(s(14)*s(10),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(9),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(11)*s(12),(true->[])),arc(s(8)*s(9),2,s(12)*s(12),(true->[])),arc(s(6)*s(12),0,s(4)*s(13),(true->[])),arc(s(6)*s(12),1,s(10)*s(12),(true->[])),arc(s(6)*s(12),2,s(12)*s(12),(true->[])),arc(s(10)*s(11),0,s(4)*s(13),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(18)*s(6),(true->[])),arc(s(15)*s(10),0,s(4)*s(13),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(25)*s(3),(true->[])),arc(s(11)*s(8),0,s(8)*s(12),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(18)*s(6),(true->[])),arc(s(16)*s(7),0,s(8)*s(12),(true->[])),arc(s(16)*s(7),1,s(22)*s(10),(true->[])),arc(s(16)*s(7),2,s(25)*s(3),(true->[])),arc(s(13)*s(5),0,s(13)*s(9),(true->[])),arc(s(13)*s(5),1,s(17)*s(8),(true->[])),arc(s(13)*s(5),2,s(18)*s(6),(true->[])),arc(s(17)*s(4),0,s(13)*s(9),(true->[])),arc(s(17)*s(4),1,s(23)*s(7),(true->[])),arc(s(17)*s(4),2,s(25)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(5),(true->[])),arc(s(19)*s(2),1,s(24)*s(4),(true->[])),arc(s(19)*s(2),2,s(25)*s(3),(true->[])),arc(s(26)*s(1),0,s(26)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(26)*s(1),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(7)*s(13),(true->[])),arc(s(3)*s(13),0,s(1)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(12),0,s(1)*s(13),(true->[])),arc(s(9)*s(12),1,s(14)*s(12),(true->[])),arc(s(9)*s(12),2,s(18)*s(12),(true->[])),arc(s(12)*s(12),0,s(8)*s(13),(true->[])),arc(s(12)*s(12),1,s(18)*s(12),(true->[])),arc(s(12)*s(12),2,s(18)*s(12),(true->[])),arc(s(4)*s(13),0,s(4)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(14)*s(11),0,s(1)*s(13),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(25)*s(6),(true->[])),arc(s(18)*s(6),0,s(13)*s(12),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(25)*s(6),(true->[])),arc(s(8)*s(12),0,s(8)*s(13),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(12)*s(12),(true->[])),arc(s(20)*s(10),0,s(1)*s(13),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(26)*s(3),(true->[])),arc(s(25)*s(3),0,s(19)*s(9),(true->[])),arc(s(25)*s(3),1,s(26)*s(3),(true->[])),arc(s(25)*s(3),2,s(26)*s(3),(true->[])),arc(s(13)*s(9),0,s(13)*s(12),(true->[])),arc(s(13)*s(9),1,s(17)*s(12),(true->[])),arc(s(13)*s(9),2,s(18)*s(12),(true->[])),arc(s(11)*s(12),0,s(8)*s(13),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(18)*s(12),(true->[])),arc(s(10)*s(12),0,s(4)*s(13),(true->[])),arc(s(10)*s(12),1,s(15)*s(12),(true->[])),arc(s(10)*s(12),2,s(18)*s(12),(true->[])),arc(s(15)*s(11),0,s(4)*s(13),(true->[])),arc(s(15)*s(11),1,s(21)*s(11),(true->[])),arc(s(15)*s(11),2,s(25)*s(6),(true->[])),arc(s(21)*s(10),0,s(4)*s(13),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(26)*s(3),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(25)*s(6),(true->[])),arc(s(22)*s(10),0,s(8)*s(13),(true->[])),arc(s(22)*s(10),1,s(22)*s(10),(true->[])),arc(s(22)*s(10),2,s(26)*s(3),(true->[])),arc(s(17)*s(8),0,s(13)*s(12),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(25)*s(6),(true->[])),arc(s(23)*s(7),0,s(13)*s(12),(true->[])),arc(s(23)*s(7),1,s(23)*s(10),(true->[])),arc(s(23)*s(7),2,s(26)*s(3),(true->[])),arc(s(19)*s(5),0,s(19)*s(9),(true->[])),arc(s(19)*s(5),1,s(24)*s(8),(true->[])),arc(s(19)*s(5),2,s(25)*s(6),(true->[])),arc(s(24)*s(4),0,s(19)*s(9),(true->[])),arc(s(24)*s(4),1,s(24)*s(7),(true->[])),arc(s(24)*s(4),2,s(26)*s(3),(true->[])),arc(s(26)*s(2),0,s(26)*s(5),(true->[])),arc(s(26)*s(2),1,s(26)*s(4),(true->[])),arc(s(26)*s(2),2,s(26)*s(3),(true->[])),arc(s(5)*s(13),0,s(1)*s(13),(true->[])),arc(s(5)*s(13),1,s(9)*s(13),(true->[])),arc(s(5)*s(13),2,s(12)*s(13),(true->[])),arc(s(7)*s(13),0,s(4)*s(13),(true->[])),arc(s(7)*s(13),1,s(12)*s(13),(true->[])),arc(s(7)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(1)*s(13),(true->[])),arc(s(14)*s(12),1,s(20)*s(12),(true->[])),arc(s(14)*s(12),2,s(25)*s(12),(true->[])),arc(s(18)*s(12),0,s(13)*s(13),(true->[])),arc(s(18)*s(12),1,s(25)*s(12),(true->[])),arc(s(18)*s(12),2,s(25)*s(12),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(6)*s(13),0,s(4)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(12)*s(13),(true->[])),arc(s(20)*s(11),0,s(1)*s(13),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(26)*s(6),(true->[])),arc(s(25)*s(6),0,s(19)*s(12),(true->[])),arc(s(25)*s(6),1,s(26)*s(6),(true->[])),arc(s(25)*s(6),2,s(26)*s(6),(true->[])),arc(s(13)*s(12),0,s(13)*s(13),(true->[])),arc(s(13)*s(12),1,s(17)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(12),(true->[])),arc(s(26)*s(3),0,s(26)*s(9),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(3),(true->[])),arc(s(19)*s(9),0,s(19)*s(12),(true->[])),arc(s(19)*s(9),1,s(24)*s(12),(true->[])),arc(s(19)*s(9),2,s(25)*s(12),(true->[])),arc(s(17)*s(12),0,s(13)*s(13),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(25)*s(12),(true->[])),arc(s(16)*s(12),0,s(8)*s(13),(true->[])),arc(s(16)*s(12),1,s(22)*s(12),(true->[])),arc(s(16)*s(12),2,s(25)*s(12),(true->[])),arc(s(15)*s(12),0,s(4)*s(13),(true->[])),arc(s(15)*s(12),1,s(21)*s(12),(true->[])),arc(s(15)*s(12),2,s(25)*s(12),(true->[])),arc(s(21)*s(11),0,s(4)*s(13),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(26)*s(6),(true->[])),arc(s(22)*s(11),0,s(8)*s(13),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(26)*s(6),(true->[])),arc(s(23)*s(11),0,s(13)*s(13),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(26)*s(6),(true->[])),arc(s(23)*s(10),0,s(13)*s(13),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(26)*s(3),(true->[])),arc(s(24)*s(8),0,s(19)*s(12),(true->[])),arc(s(24)*s(8),1,s(24)*s(11),(true->[])),arc(s(24)*s(8),2,s(26)*s(6),(true->[])),arc(s(24)*s(7),0,s(19)*s(12),(true->[])),arc(s(24)*s(7),1,s(24)*s(10),(true->[])),arc(s(24)*s(7),2,s(26)*s(3),(true->[])),arc(s(26)*s(4),0,s(26)*s(9),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(26)*s(3),(true->[])),arc(s(26)*s(5),0,s(26)*s(9),(true->[])),arc(s(26)*s(5),1,s(26)*s(8),(true->[])),arc(s(26)*s(5),2,s(26)*s(6),(true->[])),arc(s(9)*s(13),0,s(1)*s(13),(true->[])),arc(s(9)*s(13),1,s(14)*s(13),(true->[])),arc(s(9)*s(13),2,s(18)*s(13),(true->[])),arc(s(12)*s(13),0,s(8)*s(13),(true->[])),arc(s(12)*s(13),1,s(18)*s(13),(true->[])),arc(s(12)*s(13),2,s(18)*s(13),(true->[])),arc(s(20)*s(12),0,s(1)*s(13),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(26)*s(12),(true->[])),arc(s(25)*s(12),0,s(19)*s(13),(true->[])),arc(s(25)*s(12),1,s(26)*s(12),(true->[])),arc(s(25)*s(12),2,s(26)*s(12),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(17)*s(13),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(11)*s(13),0,s(8)*s(13),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(18)*s(13),(true->[])),arc(s(10)*s(13),0,s(4)*s(13),(true->[])),arc(s(10)*s(13),1,s(15)*s(13),(true->[])),arc(s(10)*s(13),2,s(18)*s(13),(true->[])),arc(s(26)*s(6),0,s(26)*s(12),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(6),(true->[])),arc(s(19)*s(12),0,s(19)*s(13),(true->[])),arc(s(19)*s(12),1,s(24)*s(12),(true->[])),arc(s(19)*s(12),2,s(25)*s(12),(true->[])),arc(s(26)*s(9),0,s(26)*s(12),(true->[])),arc(s(26)*s(9),1,s(26)*s(12),(true->[])),arc(s(26)*s(9),2,s(26)*s(12),(true->[])),arc(s(24)*s(12),0,s(19)*s(13),(true->[])),arc(s(24)*s(12),1,s(24)*s(12),(true->[])),arc(s(24)*s(12),2,s(26)*s(12),(true->[])),arc(s(23)*s(12),0,s(13)*s(13),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(26)*s(12),(true->[])),arc(s(22)*s(12),0,s(8)*s(13),(true->[])),arc(s(22)*s(12),1,s(22)*s(12),(true->[])),arc(s(22)*s(12),2,s(26)*s(12),(true->[])),arc(s(21)*s(12),0,s(4)*s(13),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(26)*s(12),(true->[])),arc(s(24)*s(11),0,s(19)*s(13),(true->[])),arc(s(24)*s(11),1,s(24)*s(11),(true->[])),arc(s(24)*s(11),2,s(26)*s(6),(true->[])),arc(s(24)*s(10),0,s(19)*s(13),(true->[])),arc(s(24)*s(10),1,s(24)*s(10),(true->[])),arc(s(24)*s(10),2,s(26)*s(3),(true->[])),arc(s(26)*s(7),0,s(26)*s(12),(true->[])),arc(s(26)*s(7),1,s(26)*s(10),(true->[])),arc(s(26)*s(7),2,s(26)*s(3),(true->[])),arc(s(26)*s(8),0,s(26)*s(12),(true->[])),arc(s(26)*s(8),1,s(26)*s(11),(true->[])),arc(s(26)*s(8),2,s(26)*s(6),(true->[])),arc(s(14)*s(13),0,s(1)*s(13),(true->[])),arc(s(14)*s(13),1,s(20)*s(13),(true->[])),arc(s(14)*s(13),2,s(25)*s(13),(true->[])),arc(s(18)*s(13),0,s(13)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(13),(true->[])),arc(s(18)*s(13),2,s(25)*s(13),(true->[])),arc(s(26)*s(12),0,s(26)*s(13),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(26)*s(12),(true->[])),arc(s(19)*s(13),0,s(19)*s(13),(true->[])),arc(s(19)*s(13),1,s(24)*s(13),(true->[])),arc(s(19)*s(13),2,s(25)*s(13),(true->[])),arc(s(17)*s(13),0,s(13)*s(13),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(25)*s(13),(true->[])),arc(s(16)*s(13),0,s(8)*s(13),(true->[])),arc(s(16)*s(13),1,s(22)*s(13),(true->[])),arc(s(16)*s(13),2,s(25)*s(13),(true->[])),arc(s(15)*s(13),0,s(4)*s(13),(true->[])),arc(s(15)*s(13),1,s(21)*s(13),(true->[])),arc(s(15)*s(13),2,s(25)*s(13),(true->[])),arc(s(26)*s(10),0,s(26)*s(13),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(3),(true->[])),arc(s(26)*s(11),0,s(26)*s(13),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(26)*s(6),(true->[])),arc(s(20)*s(13),0,s(1)*s(13),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(26)*s(13),(true->[])),arc(s(25)*s(13),0,s(19)*s(13),(true->[])),arc(s(25)*s(13),1,s(26)*s(13),(true->[])),arc(s(25)*s(13),2,s(26)*s(13),(true->[])),arc(s(26)*s(13),0,s(26)*s(13),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(26)*s(13),(true->[])),arc(s(24)*s(13),0,s(19)*s(13),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(26)*s(13),(true->[])),arc(s(23)*s(13),0,s(13)*s(13),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(26)*s(13),(true->[])),arc(s(22)*s(13),0,s(8)*s(13),(true->[])),arc(s(22)*s(13),1,s(22)*s(13),(true->[])),arc(s(22)*s(13),2,s(26)*s(13),(true->[])),arc(s(21)*s(13),0,s(4)*s(13),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(26)*s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_0_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(2)),sink(s(28)*s(2)),sink(s(29)*s(2)),sink(s(30)*s(2)),sink(s(31)*s(2)),sink(s(32)*s(2)),sink(s(33)*s(2)),sink(s(34)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(9)*s(2),0,s(1)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(10)*s(2),0,s(4)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(11)*s(2),0,s(8)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(33)*s(1),(true->[])),arc(s(14)*s(2),0,s(1)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(25)*s(2),(true->[])),arc(s(15)*s(2),0,s(4)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(25)*s(2),(true->[])),arc(s(16)*s(2),0,s(8)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(25)*s(2),(true->[])),arc(s(17)*s(2),0,s(13)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(25)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(25)*s(2),(true->[])),arc(s(33)*s(1),0,s(26)*s(2),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(34)*s(1),(true->[])),arc(s(20)*s(2),0,s(1)*s(2),(true->[])),arc(s(20)*s(2),1,s(27)*s(2),(true->[])),arc(s(20)*s(2),2,s(33)*s(2),(true->[])),arc(s(25)*s(2),0,s(19)*s(2),(true->[])),arc(s(25)*s(2),1,s(33)*s(2),(true->[])),arc(s(25)*s(2),2,s(33)*s(2),(true->[])),arc(s(21)*s(2),0,s(4)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(33)*s(2),(true->[])),arc(s(22)*s(2),0,s(8)*s(2),(true->[])),arc(s(22)*s(2),1,s(29)*s(2),(true->[])),arc(s(22)*s(2),2,s(33)*s(2),(true->[])),arc(s(23)*s(2),0,s(13)*s(2),(true->[])),arc(s(23)*s(2),1,s(30)*s(2),(true->[])),arc(s(23)*s(2),2,s(33)*s(2),(true->[])),arc(s(24)*s(2),0,s(19)*s(2),(true->[])),arc(s(24)*s(2),1,s(31)*s(2),(true->[])),arc(s(24)*s(2),2,s(33)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(32)*s(2),(true->[])),arc(s(26)*s(2),2,s(33)*s(2),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(27)*s(2),0,s(1)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(34)*s(2),(true->[])),arc(s(33)*s(2),0,s(26)*s(2),(true->[])),arc(s(33)*s(2),1,s(34)*s(2),(true->[])),arc(s(33)*s(2),2,s(34)*s(2),(true->[])),arc(s(28)*s(2),0,s(4)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(34)*s(2),(true->[])),arc(s(29)*s(2),0,s(8)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(34)*s(2),(true->[])),arc(s(30)*s(2),0,s(13)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(34)*s(2),(true->[])),arc(s(31)*s(2),0,s(19)*s(2),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(34)*s(2),(true->[])),arc(s(32)*s(2),0,s(26)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(2),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_1_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(2)),sink(s(28)*s(2)),sink(s(29)*s(2)),sink(s(30)*s(2)),sink(s(31)*s(2)),sink(s(32)*s(2)),sink(s(33)*s(2)),sink(s(34)*s(2))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(5)*s(2),0,s(1)*s(2),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(6)*s(2),0,s(4)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(9)*s(2),0,s(1)*s(2),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(2),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(10)*s(2),0,s(4)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(11)*s(2),0,s(8)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(33)*s(1),(true->[])),arc(s(14)*s(2),0,s(1)*s(2),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(2),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(25)*s(2),(true->[])),arc(s(15)*s(2),0,s(4)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(25)*s(2),(true->[])),arc(s(16)*s(2),0,s(8)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(25)*s(2),(true->[])),arc(s(17)*s(2),0,s(13)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(25)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(25)*s(2),(true->[])),arc(s(33)*s(1),0,s(26)*s(2),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(34)*s(1),(true->[])),arc(s(20)*s(2),0,s(1)*s(2),(true->[])),arc(s(20)*s(2),1,s(27)*s(2),(true->[])),arc(s(20)*s(2),2,s(33)*s(2),(true->[])),arc(s(25)*s(2),0,s(19)*s(2),(true->[])),arc(s(25)*s(2),1,s(33)*s(2),(true->[])),arc(s(25)*s(2),2,s(33)*s(2),(true->[])),arc(s(21)*s(2),0,s(4)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(33)*s(2),(true->[])),arc(s(22)*s(2),0,s(8)*s(2),(true->[])),arc(s(22)*s(2),1,s(29)*s(2),(true->[])),arc(s(22)*s(2),2,s(33)*s(2),(true->[])),arc(s(23)*s(2),0,s(13)*s(2),(true->[])),arc(s(23)*s(2),1,s(30)*s(2),(true->[])),arc(s(23)*s(2),2,s(33)*s(2),(true->[])),arc(s(24)*s(2),0,s(19)*s(2),(true->[])),arc(s(24)*s(2),1,s(31)*s(2),(true->[])),arc(s(24)*s(2),2,s(33)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(32)*s(2),(true->[])),arc(s(26)*s(2),2,s(33)*s(2),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(27)*s(2),0,s(1)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(34)*s(2),(true->[])),arc(s(33)*s(2),0,s(26)*s(2),(true->[])),arc(s(33)*s(2),1,s(34)*s(2),(true->[])),arc(s(33)*s(2),2,s(34)*s(2),(true->[])),arc(s(28)*s(2),0,s(4)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(34)*s(2),(true->[])),arc(s(29)*s(2),0,s(8)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(34)*s(2),(true->[])),arc(s(30)*s(2),0,s(13)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(34)*s(2),(true->[])),arc(s(31)*s(2),0,s(19)*s(2),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(34)*s(2),(true->[])),arc(s(32)*s(2),0,s(26)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(2),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_2_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(3)),sink(s(28)*s(3)),sink(s(29)*s(3)),sink(s(30)*s(3)),sink(s(31)*s(3)),sink(s(32)*s(3)),sink(s(33)*s(3)),sink(s(34)*s(3))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(7)*s(2),(true->[])),arc(s(3)*s(2),0,s(1)*s(3),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(7)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(7)*s(2),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(1)*s(3),(true->[])),arc(s(5)*s(2),1,s(9)*s(2),(true->[])),arc(s(5)*s(2),2,s(12)*s(2),(true->[])),arc(s(7)*s(2),0,s(4)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(2),0,s(4)*s(3),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(12)*s(2),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(2),(true->[])),arc(s(8)*s(2),2,s(12)*s(2),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(5)*s(3),0,s(1)*s(3),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(2),0,s(1)*s(3),(true->[])),arc(s(9)*s(2),1,s(14)*s(2),(true->[])),arc(s(9)*s(2),2,s(18)*s(2),(true->[])),arc(s(12)*s(2),0,s(8)*s(3),(true->[])),arc(s(12)*s(2),1,s(18)*s(2),(true->[])),arc(s(12)*s(2),2,s(18)*s(2),(true->[])),arc(s(6)*s(3),0,s(4)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(12)*s(3),(true->[])),arc(s(10)*s(2),0,s(4)*s(3),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(18)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(2),0,s(8)*s(3),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(2),(true->[])),arc(s(13)*s(2),2,s(18)*s(2),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(33)*s(1),(true->[])),arc(s(9)*s(3),0,s(1)*s(3),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(3),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(1)*s(3),(true->[])),arc(s(14)*s(2),1,s(20)*s(2),(true->[])),arc(s(14)*s(2),2,s(25)*s(2),(true->[])),arc(s(18)*s(2),0,s(13)*s(3),(true->[])),arc(s(18)*s(2),1,s(25)*s(2),(true->[])),arc(s(18)*s(2),2,s(25)*s(2),(true->[])),arc(s(10)*s(3),0,s(4)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(18)*s(3),(true->[])),arc(s(15)*s(2),0,s(4)*s(3),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(25)*s(2),(true->[])),arc(s(11)*s(3),0,s(8)*s(3),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(16)*s(2),0,s(8)*s(3),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(25)*s(2),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(13)*s(3),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(25)*s(2),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(2),(true->[])),arc(s(19)*s(2),2,s(25)*s(2),(true->[])),arc(s(33)*s(1),0,s(26)*s(2),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(34)*s(1),(true->[])),arc(s(14)*s(3),0,s(1)*s(3),(true->[])),arc(s(14)*s(3),1,s(20)*s(3),(true->[])),arc(s(14)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(3),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(20)*s(2),0,s(1)*s(3),(true->[])),arc(s(20)*s(2),1,s(27)*s(2),(true->[])),arc(s(20)*s(2),2,s(33)*s(2),(true->[])),arc(s(25)*s(2),0,s(19)*s(3),(true->[])),arc(s(25)*s(2),1,s(33)*s(2),(true->[])),arc(s(25)*s(2),2,s(33)*s(2),(true->[])),arc(s(15)*s(3),0,s(4)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(25)*s(3),(true->[])),arc(s(21)*s(2),0,s(4)*s(3),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(33)*s(2),(true->[])),arc(s(16)*s(3),0,s(8)*s(3),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(22)*s(2),0,s(8)*s(3),(true->[])),arc(s(22)*s(2),1,s(29)*s(2),(true->[])),arc(s(22)*s(2),2,s(33)*s(2),(true->[])),arc(s(17)*s(3),0,s(13)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(25)*s(3),(true->[])),arc(s(23)*s(2),0,s(13)*s(3),(true->[])),arc(s(23)*s(2),1,s(30)*s(2),(true->[])),arc(s(23)*s(2),2,s(33)*s(2),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(24)*s(3),(true->[])),arc(s(19)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(2),0,s(19)*s(3),(true->[])),arc(s(24)*s(2),1,s(31)*s(2),(true->[])),arc(s(24)*s(2),2,s(33)*s(2),(true->[])),arc(s(26)*s(2),0,s(26)*s(3),(true->[])),arc(s(26)*s(2),1,s(32)*s(2),(true->[])),arc(s(26)*s(2),2,s(33)*s(2),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(20)*s(3),0,s(1)*s(3),(true->[])),arc(s(20)*s(3),1,s(27)*s(3),(true->[])),arc(s(20)*s(3),2,s(33)*s(3),(true->[])),arc(s(25)*s(3),0,s(19)*s(3),(true->[])),arc(s(25)*s(3),1,s(33)*s(3),(true->[])),arc(s(25)*s(3),2,s(33)*s(3),(true->[])),arc(s(27)*s(2),0,s(1)*s(3),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(34)*s(2),(true->[])),arc(s(33)*s(2),0,s(26)*s(3),(true->[])),arc(s(33)*s(2),1,s(34)*s(2),(true->[])),arc(s(33)*s(2),2,s(34)*s(2),(true->[])),arc(s(21)*s(3),0,s(4)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(33)*s(3),(true->[])),arc(s(28)*s(2),0,s(4)*s(3),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(34)*s(2),(true->[])),arc(s(22)*s(3),0,s(8)*s(3),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(33)*s(3),(true->[])),arc(s(29)*s(2),0,s(8)*s(3),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(34)*s(2),(true->[])),arc(s(23)*s(3),0,s(13)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(33)*s(3),(true->[])),arc(s(30)*s(2),0,s(13)*s(3),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(34)*s(2),(true->[])),arc(s(24)*s(3),0,s(19)*s(3),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(33)*s(3),(true->[])),arc(s(31)*s(2),0,s(19)*s(3),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(34)*s(2),(true->[])),arc(s(26)*s(3),0,s(26)*s(3),(true->[])),arc(s(26)*s(3),1,s(32)*s(3),(true->[])),arc(s(26)*s(3),2,s(33)*s(3),(true->[])),arc(s(32)*s(2),0,s(26)*s(3),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(2),(true->[])),arc(s(27)*s(3),0,s(1)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(34)*s(3),(true->[])),arc(s(33)*s(3),0,s(26)*s(3),(true->[])),arc(s(33)*s(3),1,s(34)*s(3),(true->[])),arc(s(33)*s(3),2,s(34)*s(3),(true->[])),arc(s(28)*s(3),0,s(4)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(34)*s(3),(true->[])),arc(s(29)*s(3),0,s(8)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(34)*s(3),(true->[])),arc(s(30)*s(3),0,s(13)*s(3),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(34)*s(3),(true->[])),arc(s(31)*s(3),0,s(19)*s(3),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(34)*s(3),(true->[])),arc(s(32)*s(3),0,s(26)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(34)*s(3),(true->[])),arc(s(34)*s(3),0,s(34)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_3_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(4)),sink(s(28)*s(4)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(3),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(1)*s(4),(true->[])),arc(s(5)*s(3),1,s(9)*s(3),(true->[])),arc(s(5)*s(3),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(4),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(3),0,s(4)*s(4),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(3),(true->[])),arc(s(8)*s(2),1,s(11)*s(3),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(7)*s(4),(true->[])),arc(s(3)*s(4),0,s(1)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(3),0,s(1)*s(4),(true->[])),arc(s(9)*s(3),1,s(14)*s(3),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(4),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(7)*s(4),(true->[])),arc(s(10)*s(3),0,s(4)*s(4),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(18)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(11)*s(3),(true->[])),arc(s(8)*s(3),2,s(12)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(17)*s(3),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(33)*s(1),(true->[])),arc(s(5)*s(4),0,s(1)*s(4),(true->[])),arc(s(5)*s(4),1,s(9)*s(4),(true->[])),arc(s(5)*s(4),2,s(12)*s(4),(true->[])),arc(s(7)*s(4),0,s(4)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(12)*s(4),(true->[])),arc(s(14)*s(3),0,s(1)*s(4),(true->[])),arc(s(14)*s(3),1,s(20)*s(3),(true->[])),arc(s(14)*s(3),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(4),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(11)*s(4),(true->[])),arc(s(8)*s(4),2,s(12)*s(4),(true->[])),arc(s(6)*s(4),0,s(4)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(12)*s(4),(true->[])),arc(s(15)*s(3),0,s(4)*s(4),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(25)*s(3),(true->[])),arc(s(16)*s(3),0,s(8)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(17)*s(3),(true->[])),arc(s(13)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(3),0,s(13)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(25)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(3),(true->[])),arc(s(19)*s(2),1,s(24)*s(3),(true->[])),arc(s(19)*s(2),2,s(25)*s(3),(true->[])),arc(s(33)*s(1),0,s(26)*s(2),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(34)*s(1),(true->[])),arc(s(9)*s(4),0,s(1)*s(4),(true->[])),arc(s(9)*s(4),1,s(14)*s(4),(true->[])),arc(s(9)*s(4),2,s(18)*s(4),(true->[])),arc(s(12)*s(4),0,s(8)*s(4),(true->[])),arc(s(12)*s(4),1,s(18)*s(4),(true->[])),arc(s(12)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(1)*s(4),(true->[])),arc(s(20)*s(3),1,s(27)*s(3),(true->[])),arc(s(20)*s(3),2,s(33)*s(3),(true->[])),arc(s(25)*s(3),0,s(19)*s(4),(true->[])),arc(s(25)*s(3),1,s(33)*s(3),(true->[])),arc(s(25)*s(3),2,s(33)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(17)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(10)*s(4),0,s(4)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(18)*s(4),(true->[])),arc(s(21)*s(3),0,s(4)*s(4),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(33)*s(3),(true->[])),arc(s(22)*s(3),0,s(8)*s(4),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(33)*s(3),(true->[])),arc(s(23)*s(3),0,s(13)*s(4),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(33)*s(3),(true->[])),arc(s(19)*s(3),0,s(19)*s(4),(true->[])),arc(s(19)*s(3),1,s(24)*s(3),(true->[])),arc(s(19)*s(3),2,s(25)*s(3),(true->[])),arc(s(24)*s(3),0,s(19)*s(4),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(33)*s(3),(true->[])),arc(s(26)*s(2),0,s(26)*s(3),(true->[])),arc(s(26)*s(2),1,s(32)*s(3),(true->[])),arc(s(26)*s(2),2,s(33)*s(3),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(14)*s(4),0,s(1)*s(4),(true->[])),arc(s(14)*s(4),1,s(20)*s(4),(true->[])),arc(s(14)*s(4),2,s(25)*s(4),(true->[])),arc(s(18)*s(4),0,s(13)*s(4),(true->[])),arc(s(18)*s(4),1,s(25)*s(4),(true->[])),arc(s(18)*s(4),2,s(25)*s(4),(true->[])),arc(s(27)*s(3),0,s(1)*s(4),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(34)*s(3),(true->[])),arc(s(33)*s(3),0,s(26)*s(4),(true->[])),arc(s(33)*s(3),1,s(34)*s(3),(true->[])),arc(s(33)*s(3),2,s(34)*s(3),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(24)*s(4),(true->[])),arc(s(19)*s(4),2,s(25)*s(4),(true->[])),arc(s(17)*s(4),0,s(13)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(25)*s(4),(true->[])),arc(s(16)*s(4),0,s(8)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(25)*s(4),(true->[])),arc(s(15)*s(4),0,s(4)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(25)*s(4),(true->[])),arc(s(28)*s(3),0,s(4)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(34)*s(3),(true->[])),arc(s(29)*s(3),0,s(8)*s(4),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(34)*s(3),(true->[])),arc(s(30)*s(3),0,s(13)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(34)*s(3),(true->[])),arc(s(31)*s(3),0,s(19)*s(4),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(34)*s(3),(true->[])),arc(s(26)*s(3),0,s(26)*s(4),(true->[])),arc(s(26)*s(3),1,s(32)*s(3),(true->[])),arc(s(26)*s(3),2,s(33)*s(3),(true->[])),arc(s(32)*s(3),0,s(26)*s(4),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(34)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(3),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(20)*s(4),0,s(1)*s(4),(true->[])),arc(s(20)*s(4),1,s(27)*s(4),(true->[])),arc(s(20)*s(4),2,s(33)*s(4),(true->[])),arc(s(25)*s(4),0,s(19)*s(4),(true->[])),arc(s(25)*s(4),1,s(33)*s(4),(true->[])),arc(s(25)*s(4),2,s(33)*s(4),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[])),arc(s(26)*s(4),0,s(26)*s(4),(true->[])),arc(s(26)*s(4),1,s(32)*s(4),(true->[])),arc(s(26)*s(4),2,s(33)*s(4),(true->[])),arc(s(24)*s(4),0,s(19)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(33)*s(4),(true->[])),arc(s(23)*s(4),0,s(13)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(33)*s(4),(true->[])),arc(s(22)*s(4),0,s(8)*s(4),(true->[])),arc(s(22)*s(4),1,s(29)*s(4),(true->[])),arc(s(22)*s(4),2,s(33)*s(4),(true->[])),arc(s(21)*s(4),0,s(4)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(33)*s(4),(true->[])),arc(s(27)*s(4),0,s(1)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(34)*s(4),(true->[])),arc(s(33)*s(4),0,s(26)*s(4),(true->[])),arc(s(33)*s(4),1,s(34)*s(4),(true->[])),arc(s(33)*s(4),2,s(34)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(34)*s(4),(true->[])),arc(s(32)*s(4),0,s(26)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(34)*s(4),(true->[])),arc(s(31)*s(4),0,s(19)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(34)*s(4),(true->[])),arc(s(30)*s(4),0,s(13)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(34)*s(4),(true->[])),arc(s(29)*s(4),0,s(8)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(34)*s(4),(true->[])),arc(s(28)*s(4),0,s(4)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(34)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_4_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(8)),sink(s(28)*s(8)),sink(s(29)*s(8)),sink(s(30)*s(8)),sink(s(31)*s(8)),sink(s(32)*s(8)),sink(s(33)*s(8)),sink(s(34)*s(8))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(7),(true->[])),arc(s(1)*s(5),1,s(2)*s(7),(true->[])),arc(s(1)*s(5),2,s(3)*s(7),(true->[])),arc(s(2)*s(4),0,s(1)*s(7),(true->[])),arc(s(2)*s(4),1,s(5)*s(6),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(7),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(7)*s(7),(true->[])),arc(s(3)*s(7),0,s(1)*s(8),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(5)*s(6),0,s(1)*s(8),(true->[])),arc(s(5)*s(6),1,s(9)*s(6),(true->[])),arc(s(5)*s(6),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(7),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(7),(true->[])),arc(s(4)*s(5),2,s(7)*s(7),(true->[])),arc(s(6)*s(4),0,s(4)*s(7),(true->[])),arc(s(6)*s(4),1,s(10)*s(6),(true->[])),arc(s(6)*s(4),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(7),0,s(1)*s(8),(true->[])),arc(s(5)*s(7),1,s(9)*s(7),(true->[])),arc(s(5)*s(7),2,s(12)*s(7),(true->[])),arc(s(7)*s(7),0,s(4)*s(8),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(6),0,s(1)*s(8),(true->[])),arc(s(9)*s(6),1,s(14)*s(6),(true->[])),arc(s(9)*s(6),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(7),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(7),0,s(4)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(7),0,s(4)*s(8),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(12)*s(7),(true->[])),arc(s(10)*s(6),0,s(4)*s(8),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(18)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(7),(true->[])),arc(s(8)*s(5),1,s(11)*s(7),(true->[])),arc(s(8)*s(5),2,s(12)*s(7),(true->[])),arc(s(11)*s(4),0,s(8)*s(7),(true->[])),arc(s(11)*s(4),1,s(16)*s(6),(true->[])),arc(s(11)*s(4),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(5),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(33)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(7)*s(8),(true->[])),arc(s(3)*s(8),0,s(1)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(7),0,s(1)*s(8),(true->[])),arc(s(9)*s(7),1,s(14)*s(7),(true->[])),arc(s(9)*s(7),2,s(18)*s(7),(true->[])),arc(s(12)*s(7),0,s(8)*s(8),(true->[])),arc(s(12)*s(7),1,s(18)*s(7),(true->[])),arc(s(12)*s(7),2,s(18)*s(7),(true->[])),arc(s(4)*s(8),0,s(4)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(7)*s(8),(true->[])),arc(s(14)*s(6),0,s(1)*s(8),(true->[])),arc(s(14)*s(6),1,s(20)*s(6),(true->[])),arc(s(14)*s(6),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(7),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(11)*s(7),(true->[])),arc(s(8)*s(7),2,s(12)*s(7),(true->[])),arc(s(10)*s(7),0,s(4)*s(8),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(6),0,s(4)*s(8),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(25)*s(3),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(16)*s(6),0,s(8)*s(8),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(3),(true->[])),arc(s(13)*s(5),0,s(13)*s(7),(true->[])),arc(s(13)*s(5),1,s(17)*s(7),(true->[])),arc(s(13)*s(5),2,s(18)*s(7),(true->[])),arc(s(17)*s(4),0,s(13)*s(7),(true->[])),arc(s(17)*s(4),1,s(23)*s(6),(true->[])),arc(s(17)*s(4),2,s(25)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(5),(true->[])),arc(s(19)*s(2),1,s(24)*s(4),(true->[])),arc(s(19)*s(2),2,s(25)*s(3),(true->[])),arc(s(33)*s(1),0,s(26)*s(2),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(34)*s(1),(true->[])),arc(s(5)*s(8),0,s(1)*s(8),(true->[])),arc(s(5)*s(8),1,s(9)*s(8),(true->[])),arc(s(5)*s(8),2,s(12)*s(8),(true->[])),arc(s(7)*s(8),0,s(4)*s(8),(true->[])),arc(s(7)*s(8),1,s(12)*s(8),(true->[])),arc(s(7)*s(8),2,s(12)*s(8),(true->[])),arc(s(14)*s(7),0,s(1)*s(8),(true->[])),arc(s(14)*s(7),1,s(20)*s(7),(true->[])),arc(s(14)*s(7),2,s(25)*s(7),(true->[])),arc(s(18)*s(7),0,s(13)*s(8),(true->[])),arc(s(18)*s(7),1,s(25)*s(7),(true->[])),arc(s(18)*s(7),2,s(25)*s(7),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(11)*s(8),(true->[])),arc(s(8)*s(8),2,s(12)*s(8),(true->[])),arc(s(6)*s(8),0,s(4)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(12)*s(8),(true->[])),arc(s(20)*s(6),0,s(1)*s(8),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(33)*s(3),(true->[])),arc(s(25)*s(3),0,s(19)*s(7),(true->[])),arc(s(25)*s(3),1,s(33)*s(3),(true->[])),arc(s(25)*s(3),2,s(33)*s(3),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(17)*s(7),(true->[])),arc(s(13)*s(7),2,s(18)*s(7),(true->[])),arc(s(15)*s(7),0,s(4)*s(8),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(25)*s(7),(true->[])),arc(s(21)*s(6),0,s(4)*s(8),(true->[])),arc(s(21)*s(6),1,s(28)*s(6),(true->[])),arc(s(21)*s(6),2,s(33)*s(3),(true->[])),arc(s(16)*s(7),0,s(8)*s(8),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(25)*s(7),(true->[])),arc(s(22)*s(6),0,s(8)*s(8),(true->[])),arc(s(22)*s(6),1,s(29)*s(6),(true->[])),arc(s(22)*s(6),2,s(33)*s(3),(true->[])),arc(s(17)*s(7),0,s(13)*s(8),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(25)*s(7),(true->[])),arc(s(23)*s(6),0,s(13)*s(8),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(33)*s(3),(true->[])),arc(s(19)*s(5),0,s(19)*s(7),(true->[])),arc(s(19)*s(5),1,s(24)*s(7),(true->[])),arc(s(19)*s(5),2,s(25)*s(7),(true->[])),arc(s(24)*s(4),0,s(19)*s(7),(true->[])),arc(s(24)*s(4),1,s(31)*s(6),(true->[])),arc(s(24)*s(4),2,s(33)*s(3),(true->[])),arc(s(26)*s(2),0,s(26)*s(5),(true->[])),arc(s(26)*s(2),1,s(32)*s(4),(true->[])),arc(s(26)*s(2),2,s(33)*s(3),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(9)*s(8),0,s(1)*s(8),(true->[])),arc(s(9)*s(8),1,s(14)*s(8),(true->[])),arc(s(9)*s(8),2,s(18)*s(8),(true->[])),arc(s(12)*s(8),0,s(8)*s(8),(true->[])),arc(s(12)*s(8),1,s(18)*s(8),(true->[])),arc(s(12)*s(8),2,s(18)*s(8),(true->[])),arc(s(20)*s(7),0,s(1)*s(8),(true->[])),arc(s(20)*s(7),1,s(27)*s(7),(true->[])),arc(s(20)*s(7),2,s(33)*s(7),(true->[])),arc(s(25)*s(7),0,s(19)*s(8),(true->[])),arc(s(25)*s(7),1,s(33)*s(7),(true->[])),arc(s(25)*s(7),2,s(33)*s(7),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(17)*s(8),(true->[])),arc(s(13)*s(8),2,s(18)*s(8),(true->[])),arc(s(11)*s(8),0,s(8)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(18)*s(8),(true->[])),arc(s(10)*s(8),0,s(4)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(18)*s(8),(true->[])),arc(s(27)*s(6),0,s(1)*s(8),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(34)*s(3),(true->[])),arc(s(33)*s(3),0,s(26)*s(7),(true->[])),arc(s(33)*s(3),1,s(34)*s(3),(true->[])),arc(s(33)*s(3),2,s(34)*s(3),(true->[])),arc(s(19)*s(7),0,s(19)*s(8),(true->[])),arc(s(19)*s(7),1,s(24)*s(7),(true->[])),arc(s(19)*s(7),2,s(25)*s(7),(true->[])),arc(s(21)*s(7),0,s(4)*s(8),(true->[])),arc(s(21)*s(7),1,s(28)*s(7),(true->[])),arc(s(21)*s(7),2,s(33)*s(7),(true->[])),arc(s(28)*s(6),0,s(4)*s(8),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(34)*s(3),(true->[])),arc(s(22)*s(7),0,s(8)*s(8),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(33)*s(7),(true->[])),arc(s(29)*s(6),0,s(8)*s(8),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(34)*s(3),(true->[])),arc(s(23)*s(7),0,s(13)*s(8),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(33)*s(7),(true->[])),arc(s(30)*s(6),0,s(13)*s(8),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(34)*s(3),(true->[])),arc(s(24)*s(7),0,s(19)*s(8),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(33)*s(7),(true->[])),arc(s(31)*s(6),0,s(19)*s(8),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(34)*s(3),(true->[])),arc(s(26)*s(5),0,s(26)*s(7),(true->[])),arc(s(26)*s(5),1,s(32)*s(7),(true->[])),arc(s(26)*s(5),2,s(33)*s(7),(true->[])),arc(s(32)*s(4),0,s(26)*s(7),(true->[])),arc(s(32)*s(4),1,s(32)*s(6),(true->[])),arc(s(32)*s(4),2,s(34)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(5),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(14)*s(8),0,s(1)*s(8),(true->[])),arc(s(14)*s(8),1,s(20)*s(8),(true->[])),arc(s(14)*s(8),2,s(25)*s(8),(true->[])),arc(s(18)*s(8),0,s(13)*s(8),(true->[])),arc(s(18)*s(8),1,s(25)*s(8),(true->[])),arc(s(18)*s(8),2,s(25)*s(8),(true->[])),arc(s(27)*s(7),0,s(1)*s(8),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(34)*s(7),(true->[])),arc(s(33)*s(7),0,s(26)*s(8),(true->[])),arc(s(33)*s(7),1,s(34)*s(7),(true->[])),arc(s(33)*s(7),2,s(34)*s(7),(true->[])),arc(s(19)*s(8),0,s(19)*s(8),(true->[])),arc(s(19)*s(8),1,s(24)*s(8),(true->[])),arc(s(19)*s(8),2,s(25)*s(8),(true->[])),arc(s(17)*s(8),0,s(13)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(25)*s(8),(true->[])),arc(s(16)*s(8),0,s(8)*s(8),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(25)*s(8),(true->[])),arc(s(15)*s(8),0,s(4)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(25)*s(8),(true->[])),arc(s(34)*s(3),0,s(34)*s(7),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[])),arc(s(26)*s(7),0,s(26)*s(8),(true->[])),arc(s(26)*s(7),1,s(32)*s(7),(true->[])),arc(s(26)*s(7),2,s(33)*s(7),(true->[])),arc(s(28)*s(7),0,s(4)*s(8),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(34)*s(7),(true->[])),arc(s(29)*s(7),0,s(8)*s(8),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(34)*s(7),(true->[])),arc(s(30)*s(7),0,s(13)*s(8),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(34)*s(7),(true->[])),arc(s(31)*s(7),0,s(19)*s(8),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(34)*s(7),(true->[])),arc(s(32)*s(7),0,s(26)*s(8),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(34)*s(7),(true->[])),arc(s(32)*s(6),0,s(26)*s(8),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(34)*s(3),(true->[])),arc(s(34)*s(4),0,s(34)*s(7),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(34)*s(3),(true->[])),arc(s(34)*s(5),0,s(34)*s(7),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(34)*s(7),(true->[])),arc(s(20)*s(8),0,s(1)*s(8),(true->[])),arc(s(20)*s(8),1,s(27)*s(8),(true->[])),arc(s(20)*s(8),2,s(33)*s(8),(true->[])),arc(s(25)*s(8),0,s(19)*s(8),(true->[])),arc(s(25)*s(8),1,s(33)*s(8),(true->[])),arc(s(25)*s(8),2,s(33)*s(8),(true->[])),arc(s(34)*s(7),0,s(34)*s(8),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(34)*s(7),(true->[])),arc(s(26)*s(8),0,s(26)*s(8),(true->[])),arc(s(26)*s(8),1,s(32)*s(8),(true->[])),arc(s(26)*s(8),2,s(33)*s(8),(true->[])),arc(s(24)*s(8),0,s(19)*s(8),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(33)*s(8),(true->[])),arc(s(23)*s(8),0,s(13)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(33)*s(8),(true->[])),arc(s(22)*s(8),0,s(8)*s(8),(true->[])),arc(s(22)*s(8),1,s(29)*s(8),(true->[])),arc(s(22)*s(8),2,s(33)*s(8),(true->[])),arc(s(21)*s(8),0,s(4)*s(8),(true->[])),arc(s(21)*s(8),1,s(28)*s(8),(true->[])),arc(s(21)*s(8),2,s(33)*s(8),(true->[])),arc(s(34)*s(6),0,s(34)*s(8),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(34)*s(3),(true->[])),arc(s(27)*s(8),0,s(1)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(34)*s(8),(true->[])),arc(s(33)*s(8),0,s(26)*s(8),(true->[])),arc(s(33)*s(8),1,s(34)*s(8),(true->[])),arc(s(33)*s(8),2,s(34)*s(8),(true->[])),arc(s(34)*s(8),0,s(34)*s(8),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(34)*s(8),(true->[])),arc(s(32)*s(8),0,s(26)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(34)*s(8),(true->[])),arc(s(31)*s(8),0,s(19)*s(8),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(34)*s(8),(true->[])),arc(s(30)*s(8),0,s(13)*s(8),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(34)*s(8),(true->[])),arc(s(29)*s(8),0,s(8)*s(8),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(34)*s(8),(true->[])),arc(s(28)*s(8),0,s(4)*s(8),(true->[])),arc(s(28)*s(8),1,s(28)*s(8),(true->[])),arc(s(28)*s(8),2,s(34)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_sequence, sum_width_increasing_sequence_between_5_and_up_minus_5, kernel([source(s(3)*s(1)),sink(s(27)*s(13)),sink(s(28)*s(13)),sink(s(29)*s(13)),sink(s(30)*s(13)),sink(s(31)*s(13)),sink(s(32)*s(13)),sink(s(33)*s(13)),sink(s(34)*s(13))],[arc(s(3)*s(1),0,s(1)*s(2),(true->[])),arc(s(3)*s(1),1,s(7)*s(1),(true->[])),arc(s(3)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(5),(true->[])),arc(s(1)*s(2),1,s(2)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(4)*s(2),(true->[])),arc(s(7)*s(1),1,s(12)*s(1),(true->[])),arc(s(7)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(9),(true->[])),arc(s(1)*s(5),1,s(2)*s(8),(true->[])),arc(s(1)*s(5),2,s(3)*s(6),(true->[])),arc(s(2)*s(4),0,s(1)*s(9),(true->[])),arc(s(2)*s(4),1,s(5)*s(7),(true->[])),arc(s(2)*s(4),2,s(7)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(9),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(5),(true->[])),arc(s(4)*s(2),1,s(6)*s(4),(true->[])),arc(s(4)*s(2),2,s(7)*s(3),(true->[])),arc(s(12)*s(1),0,s(8)*s(2),(true->[])),arc(s(12)*s(1),1,s(18)*s(1),(true->[])),arc(s(12)*s(1),2,s(18)*s(1),(true->[])),arc(s(1)*s(9),0,s(1)*s(12),(true->[])),arc(s(1)*s(9),1,s(2)*s(12),(true->[])),arc(s(1)*s(9),2,s(3)*s(12),(true->[])),arc(s(2)*s(8),0,s(1)*s(12),(true->[])),arc(s(2)*s(8),1,s(5)*s(11),(true->[])),arc(s(2)*s(8),2,s(7)*s(6),(true->[])),arc(s(3)*s(6),0,s(1)*s(12),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(5)*s(7),0,s(1)*s(12),(true->[])),arc(s(5)*s(7),1,s(9)*s(10),(true->[])),arc(s(5)*s(7),2,s(12)*s(3),(true->[])),arc(s(7)*s(3),0,s(4)*s(9),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(4)*s(5),0,s(4)*s(9),(true->[])),arc(s(4)*s(5),1,s(6)*s(8),(true->[])),arc(s(4)*s(5),2,s(7)*s(6),(true->[])),arc(s(6)*s(4),0,s(4)*s(9),(true->[])),arc(s(6)*s(4),1,s(10)*s(7),(true->[])),arc(s(6)*s(4),2,s(12)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(11)*s(4),(true->[])),arc(s(8)*s(2),2,s(12)*s(3),(true->[])),arc(s(18)*s(1),0,s(13)*s(2),(true->[])),arc(s(18)*s(1),1,s(25)*s(1),(true->[])),arc(s(18)*s(1),2,s(25)*s(1),(true->[])),arc(s(1)*s(12),0,s(1)*s(13),(true->[])),arc(s(1)*s(12),1,s(2)*s(12),(true->[])),arc(s(1)*s(12),2,s(3)*s(12),(true->[])),arc(s(2)*s(12),0,s(1)*s(13),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(7)*s(12),(true->[])),arc(s(3)*s(12),0,s(1)*s(13),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(7)*s(12),(true->[])),arc(s(5)*s(11),0,s(1)*s(13),(true->[])),arc(s(5)*s(11),1,s(9)*s(11),(true->[])),arc(s(5)*s(11),2,s(12)*s(6),(true->[])),arc(s(7)*s(6),0,s(4)*s(12),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(6),(true->[])),arc(s(9)*s(10),0,s(1)*s(13),(true->[])),arc(s(9)*s(10),1,s(14)*s(10),(true->[])),arc(s(9)*s(10),2,s(18)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(9),(true->[])),arc(s(12)*s(3),1,s(18)*s(3),(true->[])),arc(s(12)*s(3),2,s(18)*s(3),(true->[])),arc(s(4)*s(9),0,s(4)*s(12),(true->[])),arc(s(4)*s(9),1,s(6)*s(12),(true->[])),arc(s(4)*s(9),2,s(7)*s(12),(true->[])),arc(s(6)*s(8),0,s(4)*s(12),(true->[])),arc(s(6)*s(8),1,s(10)*s(11),(true->[])),arc(s(6)*s(8),2,s(12)*s(6),(true->[])),arc(s(10)*s(7),0,s(4)*s(12),(true->[])),arc(s(10)*s(7),1,s(15)*s(10),(true->[])),arc(s(10)*s(7),2,s(18)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(9),(true->[])),arc(s(8)*s(5),1,s(11)*s(8),(true->[])),arc(s(8)*s(5),2,s(12)*s(6),(true->[])),arc(s(11)*s(4),0,s(8)*s(9),(true->[])),arc(s(11)*s(4),1,s(16)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(5),(true->[])),arc(s(13)*s(2),1,s(17)*s(4),(true->[])),arc(s(13)*s(2),2,s(18)*s(3),(true->[])),arc(s(25)*s(1),0,s(19)*s(2),(true->[])),arc(s(25)*s(1),1,s(33)*s(1),(true->[])),arc(s(25)*s(1),2,s(33)*s(1),(true->[])),arc(s(1)*s(13),0,s(1)*s(13),(true->[])),arc(s(1)*s(13),1,s(2)*s(13),(true->[])),arc(s(1)*s(13),2,s(3)*s(13),(true->[])),arc(s(5)*s(12),0,s(1)*s(13),(true->[])),arc(s(5)*s(12),1,s(9)*s(12),(true->[])),arc(s(5)*s(12),2,s(12)*s(12),(true->[])),arc(s(7)*s(12),0,s(4)*s(13),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(12)*s(12),(true->[])),arc(s(9)*s(11),0,s(1)*s(13),(true->[])),arc(s(9)*s(11),1,s(14)*s(11),(true->[])),arc(s(9)*s(11),2,s(18)*s(6),(true->[])),arc(s(12)*s(6),0,s(8)*s(12),(true->[])),arc(s(12)*s(6),1,s(18)*s(6),(true->[])),arc(s(12)*s(6),2,s(18)*s(6),(true->[])),arc(s(4)*s(12),0,s(4)*s(13),(true->[])),arc(s(4)*s(12),1,s(6)*s(12),(true->[])),arc(s(4)*s(12),2,s(7)*s(12),(true->[])),arc(s(14)*s(10),0,s(1)*s(13),(true->[])),arc(s(14)*s(10),1,s(20)*s(10),(true->[])),arc(s(14)*s(10),2,s(25)*s(3),(true->[])),arc(s(18)*s(3),0,s(13)*s(9),(true->[])),arc(s(18)*s(3),1,s(25)*s(3),(true->[])),arc(s(18)*s(3),2,s(25)*s(3),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(11)*s(12),(true->[])),arc(s(8)*s(9),2,s(12)*s(12),(true->[])),arc(s(6)*s(12),0,s(4)*s(13),(true->[])),arc(s(6)*s(12),1,s(10)*s(12),(true->[])),arc(s(6)*s(12),2,s(12)*s(12),(true->[])),arc(s(10)*s(11),0,s(4)*s(13),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(18)*s(6),(true->[])),arc(s(15)*s(10),0,s(4)*s(13),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(25)*s(3),(true->[])),arc(s(11)*s(8),0,s(8)*s(12),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(18)*s(6),(true->[])),arc(s(16)*s(7),0,s(8)*s(12),(true->[])),arc(s(16)*s(7),1,s(22)*s(10),(true->[])),arc(s(16)*s(7),2,s(25)*s(3),(true->[])),arc(s(13)*s(5),0,s(13)*s(9),(true->[])),arc(s(13)*s(5),1,s(17)*s(8),(true->[])),arc(s(13)*s(5),2,s(18)*s(6),(true->[])),arc(s(17)*s(4),0,s(13)*s(9),(true->[])),arc(s(17)*s(4),1,s(23)*s(7),(true->[])),arc(s(17)*s(4),2,s(25)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(5),(true->[])),arc(s(19)*s(2),1,s(24)*s(4),(true->[])),arc(s(19)*s(2),2,s(25)*s(3),(true->[])),arc(s(33)*s(1),0,s(26)*s(2),(true->[])),arc(s(33)*s(1),1,s(34)*s(1),(true->[])),arc(s(33)*s(1),2,s(34)*s(1),(true->[])),arc(s(2)*s(13),0,s(1)*s(13),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(7)*s(13),(true->[])),arc(s(3)*s(13),0,s(1)*s(13),(true->[])),arc(s(3)*s(13),1,s(7)*s(13),(true->[])),arc(s(3)*s(13),2,s(7)*s(13),(true->[])),arc(s(9)*s(12),0,s(1)*s(13),(true->[])),arc(s(9)*s(12),1,s(14)*s(12),(true->[])),arc(s(9)*s(12),2,s(18)*s(12),(true->[])),arc(s(12)*s(12),0,s(8)*s(13),(true->[])),arc(s(12)*s(12),1,s(18)*s(12),(true->[])),arc(s(12)*s(12),2,s(18)*s(12),(true->[])),arc(s(4)*s(13),0,s(4)*s(13),(true->[])),arc(s(4)*s(13),1,s(6)*s(13),(true->[])),arc(s(4)*s(13),2,s(7)*s(13),(true->[])),arc(s(14)*s(11),0,s(1)*s(13),(true->[])),arc(s(14)*s(11),1,s(20)*s(11),(true->[])),arc(s(14)*s(11),2,s(25)*s(6),(true->[])),arc(s(18)*s(6),0,s(13)*s(12),(true->[])),arc(s(18)*s(6),1,s(25)*s(6),(true->[])),arc(s(18)*s(6),2,s(25)*s(6),(true->[])),arc(s(8)*s(12),0,s(8)*s(13),(true->[])),arc(s(8)*s(12),1,s(11)*s(12),(true->[])),arc(s(8)*s(12),2,s(12)*s(12),(true->[])),arc(s(20)*s(10),0,s(1)*s(13),(true->[])),arc(s(20)*s(10),1,s(27)*s(10),(true->[])),arc(s(20)*s(10),2,s(33)*s(3),(true->[])),arc(s(25)*s(3),0,s(19)*s(9),(true->[])),arc(s(25)*s(3),1,s(33)*s(3),(true->[])),arc(s(25)*s(3),2,s(33)*s(3),(true->[])),arc(s(13)*s(9),0,s(13)*s(12),(true->[])),arc(s(13)*s(9),1,s(17)*s(12),(true->[])),arc(s(13)*s(9),2,s(18)*s(12),(true->[])),arc(s(11)*s(12),0,s(8)*s(13),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(18)*s(12),(true->[])),arc(s(10)*s(12),0,s(4)*s(13),(true->[])),arc(s(10)*s(12),1,s(15)*s(12),(true->[])),arc(s(10)*s(12),2,s(18)*s(12),(true->[])),arc(s(15)*s(11),0,s(4)*s(13),(true->[])),arc(s(15)*s(11),1,s(21)*s(11),(true->[])),arc(s(15)*s(11),2,s(25)*s(6),(true->[])),arc(s(21)*s(10),0,s(4)*s(13),(true->[])),arc(s(21)*s(10),1,s(28)*s(10),(true->[])),arc(s(21)*s(10),2,s(33)*s(3),(true->[])),arc(s(16)*s(11),0,s(8)*s(13),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(25)*s(6),(true->[])),arc(s(22)*s(10),0,s(8)*s(13),(true->[])),arc(s(22)*s(10),1,s(29)*s(10),(true->[])),arc(s(22)*s(10),2,s(33)*s(3),(true->[])),arc(s(17)*s(8),0,s(13)*s(12),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(25)*s(6),(true->[])),arc(s(23)*s(7),0,s(13)*s(12),(true->[])),arc(s(23)*s(7),1,s(30)*s(10),(true->[])),arc(s(23)*s(7),2,s(33)*s(3),(true->[])),arc(s(19)*s(5),0,s(19)*s(9),(true->[])),arc(s(19)*s(5),1,s(24)*s(8),(true->[])),arc(s(19)*s(5),2,s(25)*s(6),(true->[])),arc(s(24)*s(4),0,s(19)*s(9),(true->[])),arc(s(24)*s(4),1,s(31)*s(7),(true->[])),arc(s(24)*s(4),2,s(33)*s(3),(true->[])),arc(s(26)*s(2),0,s(26)*s(5),(true->[])),arc(s(26)*s(2),1,s(32)*s(4),(true->[])),arc(s(26)*s(2),2,s(33)*s(3),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(5)*s(13),0,s(1)*s(13),(true->[])),arc(s(5)*s(13),1,s(9)*s(13),(true->[])),arc(s(5)*s(13),2,s(12)*s(13),(true->[])),arc(s(7)*s(13),0,s(4)*s(13),(true->[])),arc(s(7)*s(13),1,s(12)*s(13),(true->[])),arc(s(7)*s(13),2,s(12)*s(13),(true->[])),arc(s(14)*s(12),0,s(1)*s(13),(true->[])),arc(s(14)*s(12),1,s(20)*s(12),(true->[])),arc(s(14)*s(12),2,s(25)*s(12),(true->[])),arc(s(18)*s(12),0,s(13)*s(13),(true->[])),arc(s(18)*s(12),1,s(25)*s(12),(true->[])),arc(s(18)*s(12),2,s(25)*s(12),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(11)*s(13),(true->[])),arc(s(8)*s(13),2,s(12)*s(13),(true->[])),arc(s(6)*s(13),0,s(4)*s(13),(true->[])),arc(s(6)*s(13),1,s(10)*s(13),(true->[])),arc(s(6)*s(13),2,s(12)*s(13),(true->[])),arc(s(20)*s(11),0,s(1)*s(13),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(33)*s(6),(true->[])),arc(s(25)*s(6),0,s(19)*s(12),(true->[])),arc(s(25)*s(6),1,s(33)*s(6),(true->[])),arc(s(25)*s(6),2,s(33)*s(6),(true->[])),arc(s(13)*s(12),0,s(13)*s(13),(true->[])),arc(s(13)*s(12),1,s(17)*s(12),(true->[])),arc(s(13)*s(12),2,s(18)*s(12),(true->[])),arc(s(27)*s(10),0,s(1)*s(13),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(34)*s(3),(true->[])),arc(s(33)*s(3),0,s(26)*s(9),(true->[])),arc(s(33)*s(3),1,s(34)*s(3),(true->[])),arc(s(33)*s(3),2,s(34)*s(3),(true->[])),arc(s(19)*s(9),0,s(19)*s(12),(true->[])),arc(s(19)*s(9),1,s(24)*s(12),(true->[])),arc(s(19)*s(9),2,s(25)*s(12),(true->[])),arc(s(17)*s(12),0,s(13)*s(13),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(25)*s(12),(true->[])),arc(s(16)*s(12),0,s(8)*s(13),(true->[])),arc(s(16)*s(12),1,s(22)*s(12),(true->[])),arc(s(16)*s(12),2,s(25)*s(12),(true->[])),arc(s(15)*s(12),0,s(4)*s(13),(true->[])),arc(s(15)*s(12),1,s(21)*s(12),(true->[])),arc(s(15)*s(12),2,s(25)*s(12),(true->[])),arc(s(21)*s(11),0,s(4)*s(13),(true->[])),arc(s(21)*s(11),1,s(28)*s(11),(true->[])),arc(s(21)*s(11),2,s(33)*s(6),(true->[])),arc(s(28)*s(10),0,s(4)*s(13),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(34)*s(3),(true->[])),arc(s(22)*s(11),0,s(8)*s(13),(true->[])),arc(s(22)*s(11),1,s(29)*s(11),(true->[])),arc(s(22)*s(11),2,s(33)*s(6),(true->[])),arc(s(29)*s(10),0,s(8)*s(13),(true->[])),arc(s(29)*s(10),1,s(29)*s(10),(true->[])),arc(s(29)*s(10),2,s(34)*s(3),(true->[])),arc(s(23)*s(11),0,s(13)*s(13),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(33)*s(6),(true->[])),arc(s(30)*s(10),0,s(13)*s(13),(true->[])),arc(s(30)*s(10),1,s(30)*s(10),(true->[])),arc(s(30)*s(10),2,s(34)*s(3),(true->[])),arc(s(24)*s(8),0,s(19)*s(12),(true->[])),arc(s(24)*s(8),1,s(31)*s(11),(true->[])),arc(s(24)*s(8),2,s(33)*s(6),(true->[])),arc(s(31)*s(7),0,s(19)*s(12),(true->[])),arc(s(31)*s(7),1,s(31)*s(10),(true->[])),arc(s(31)*s(7),2,s(34)*s(3),(true->[])),arc(s(26)*s(5),0,s(26)*s(9),(true->[])),arc(s(26)*s(5),1,s(32)*s(8),(true->[])),arc(s(26)*s(5),2,s(33)*s(6),(true->[])),arc(s(32)*s(4),0,s(26)*s(9),(true->[])),arc(s(32)*s(4),1,s(32)*s(7),(true->[])),arc(s(32)*s(4),2,s(34)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(5),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(9)*s(13),0,s(1)*s(13),(true->[])),arc(s(9)*s(13),1,s(14)*s(13),(true->[])),arc(s(9)*s(13),2,s(18)*s(13),(true->[])),arc(s(12)*s(13),0,s(8)*s(13),(true->[])),arc(s(12)*s(13),1,s(18)*s(13),(true->[])),arc(s(12)*s(13),2,s(18)*s(13),(true->[])),arc(s(20)*s(12),0,s(1)*s(13),(true->[])),arc(s(20)*s(12),1,s(27)*s(12),(true->[])),arc(s(20)*s(12),2,s(33)*s(12),(true->[])),arc(s(25)*s(12),0,s(19)*s(13),(true->[])),arc(s(25)*s(12),1,s(33)*s(12),(true->[])),arc(s(25)*s(12),2,s(33)*s(12),(true->[])),arc(s(13)*s(13),0,s(13)*s(13),(true->[])),arc(s(13)*s(13),1,s(17)*s(13),(true->[])),arc(s(13)*s(13),2,s(18)*s(13),(true->[])),arc(s(11)*s(13),0,s(8)*s(13),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(18)*s(13),(true->[])),arc(s(10)*s(13),0,s(4)*s(13),(true->[])),arc(s(10)*s(13),1,s(15)*s(13),(true->[])),arc(s(10)*s(13),2,s(18)*s(13),(true->[])),arc(s(27)*s(11),0,s(1)*s(13),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(34)*s(6),(true->[])),arc(s(33)*s(6),0,s(26)*s(12),(true->[])),arc(s(33)*s(6),1,s(34)*s(6),(true->[])),arc(s(33)*s(6),2,s(34)*s(6),(true->[])),arc(s(19)*s(12),0,s(19)*s(13),(true->[])),arc(s(19)*s(12),1,s(24)*s(12),(true->[])),arc(s(19)*s(12),2,s(25)*s(12),(true->[])),arc(s(34)*s(3),0,s(34)*s(9),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[])),arc(s(26)*s(9),0,s(26)*s(12),(true->[])),arc(s(26)*s(9),1,s(32)*s(12),(true->[])),arc(s(26)*s(9),2,s(33)*s(12),(true->[])),arc(s(24)*s(12),0,s(19)*s(13),(true->[])),arc(s(24)*s(12),1,s(31)*s(12),(true->[])),arc(s(24)*s(12),2,s(33)*s(12),(true->[])),arc(s(23)*s(12),0,s(13)*s(13),(true->[])),arc(s(23)*s(12),1,s(30)*s(12),(true->[])),arc(s(23)*s(12),2,s(33)*s(12),(true->[])),arc(s(22)*s(12),0,s(8)*s(13),(true->[])),arc(s(22)*s(12),1,s(29)*s(12),(true->[])),arc(s(22)*s(12),2,s(33)*s(12),(true->[])),arc(s(21)*s(12),0,s(4)*s(13),(true->[])),arc(s(21)*s(12),1,s(28)*s(12),(true->[])),arc(s(21)*s(12),2,s(33)*s(12),(true->[])),arc(s(28)*s(11),0,s(4)*s(13),(true->[])),arc(s(28)*s(11),1,s(28)*s(11),(true->[])),arc(s(28)*s(11),2,s(34)*s(6),(true->[])),arc(s(29)*s(11),0,s(8)*s(13),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(34)*s(6),(true->[])),arc(s(30)*s(11),0,s(13)*s(13),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(34)*s(6),(true->[])),arc(s(31)*s(11),0,s(19)*s(13),(true->[])),arc(s(31)*s(11),1,s(31)*s(11),(true->[])),arc(s(31)*s(11),2,s(34)*s(6),(true->[])),arc(s(31)*s(10),0,s(19)*s(13),(true->[])),arc(s(31)*s(10),1,s(31)*s(10),(true->[])),arc(s(31)*s(10),2,s(34)*s(3),(true->[])),arc(s(32)*s(8),0,s(26)*s(12),(true->[])),arc(s(32)*s(8),1,s(32)*s(11),(true->[])),arc(s(32)*s(8),2,s(34)*s(6),(true->[])),arc(s(32)*s(7),0,s(26)*s(12),(true->[])),arc(s(32)*s(7),1,s(32)*s(10),(true->[])),arc(s(32)*s(7),2,s(34)*s(3),(true->[])),arc(s(34)*s(4),0,s(34)*s(9),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(34)*s(3),(true->[])),arc(s(34)*s(5),0,s(34)*s(9),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(34)*s(6),(true->[])),arc(s(14)*s(13),0,s(1)*s(13),(true->[])),arc(s(14)*s(13),1,s(20)*s(13),(true->[])),arc(s(14)*s(13),2,s(25)*s(13),(true->[])),arc(s(18)*s(13),0,s(13)*s(13),(true->[])),arc(s(18)*s(13),1,s(25)*s(13),(true->[])),arc(s(18)*s(13),2,s(25)*s(13),(true->[])),arc(s(27)*s(12),0,s(1)*s(13),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(34)*s(12),(true->[])),arc(s(33)*s(12),0,s(26)*s(13),(true->[])),arc(s(33)*s(12),1,s(34)*s(12),(true->[])),arc(s(33)*s(12),2,s(34)*s(12),(true->[])),arc(s(19)*s(13),0,s(19)*s(13),(true->[])),arc(s(19)*s(13),1,s(24)*s(13),(true->[])),arc(s(19)*s(13),2,s(25)*s(13),(true->[])),arc(s(17)*s(13),0,s(13)*s(13),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(25)*s(13),(true->[])),arc(s(16)*s(13),0,s(8)*s(13),(true->[])),arc(s(16)*s(13),1,s(22)*s(13),(true->[])),arc(s(16)*s(13),2,s(25)*s(13),(true->[])),arc(s(15)*s(13),0,s(4)*s(13),(true->[])),arc(s(15)*s(13),1,s(21)*s(13),(true->[])),arc(s(15)*s(13),2,s(25)*s(13),(true->[])),arc(s(34)*s(6),0,s(34)*s(12),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(34)*s(6),(true->[])),arc(s(26)*s(12),0,s(26)*s(13),(true->[])),arc(s(26)*s(12),1,s(32)*s(12),(true->[])),arc(s(26)*s(12),2,s(33)*s(12),(true->[])),arc(s(34)*s(9),0,s(34)*s(12),(true->[])),arc(s(34)*s(9),1,s(34)*s(12),(true->[])),arc(s(34)*s(9),2,s(34)*s(12),(true->[])),arc(s(32)*s(12),0,s(26)*s(13),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(34)*s(12),(true->[])),arc(s(31)*s(12),0,s(19)*s(13),(true->[])),arc(s(31)*s(12),1,s(31)*s(12),(true->[])),arc(s(31)*s(12),2,s(34)*s(12),(true->[])),arc(s(30)*s(12),0,s(13)*s(13),(true->[])),arc(s(30)*s(12),1,s(30)*s(12),(true->[])),arc(s(30)*s(12),2,s(34)*s(12),(true->[])),arc(s(29)*s(12),0,s(8)*s(13),(true->[])),arc(s(29)*s(12),1,s(29)*s(12),(true->[])),arc(s(29)*s(12),2,s(34)*s(12),(true->[])),arc(s(28)*s(12),0,s(4)*s(13),(true->[])),arc(s(28)*s(12),1,s(28)*s(12),(true->[])),arc(s(28)*s(12),2,s(34)*s(12),(true->[])),arc(s(32)*s(11),0,s(26)*s(13),(true->[])),arc(s(32)*s(11),1,s(32)*s(11),(true->[])),arc(s(32)*s(11),2,s(34)*s(6),(true->[])),arc(s(32)*s(10),0,s(26)*s(13),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(34)*s(3),(true->[])),arc(s(34)*s(7),0,s(34)*s(12),(true->[])),arc(s(34)*s(7),1,s(34)*s(10),(true->[])),arc(s(34)*s(7),2,s(34)*s(3),(true->[])),arc(s(34)*s(8),0,s(34)*s(12),(true->[])),arc(s(34)*s(8),1,s(34)*s(11),(true->[])),arc(s(34)*s(8),2,s(34)*s(6),(true->[])),arc(s(20)*s(13),0,s(1)*s(13),(true->[])),arc(s(20)*s(13),1,s(27)*s(13),(true->[])),arc(s(20)*s(13),2,s(33)*s(13),(true->[])),arc(s(25)*s(13),0,s(19)*s(13),(true->[])),arc(s(25)*s(13),1,s(33)*s(13),(true->[])),arc(s(25)*s(13),2,s(33)*s(13),(true->[])),arc(s(34)*s(12),0,s(34)*s(13),(true->[])),arc(s(34)*s(12),1,s(34)*s(12),(true->[])),arc(s(34)*s(12),2,s(34)*s(12),(true->[])),arc(s(26)*s(13),0,s(26)*s(13),(true->[])),arc(s(26)*s(13),1,s(32)*s(13),(true->[])),arc(s(26)*s(13),2,s(33)*s(13),(true->[])),arc(s(24)*s(13),0,s(19)*s(13),(true->[])),arc(s(24)*s(13),1,s(31)*s(13),(true->[])),arc(s(24)*s(13),2,s(33)*s(13),(true->[])),arc(s(23)*s(13),0,s(13)*s(13),(true->[])),arc(s(23)*s(13),1,s(30)*s(13),(true->[])),arc(s(23)*s(13),2,s(33)*s(13),(true->[])),arc(s(22)*s(13),0,s(8)*s(13),(true->[])),arc(s(22)*s(13),1,s(29)*s(13),(true->[])),arc(s(22)*s(13),2,s(33)*s(13),(true->[])),arc(s(21)*s(13),0,s(4)*s(13),(true->[])),arc(s(21)*s(13),1,s(28)*s(13),(true->[])),arc(s(21)*s(13),2,s(33)*s(13),(true->[])),arc(s(34)*s(10),0,s(34)*s(13),(true->[])),arc(s(34)*s(10),1,s(34)*s(10),(true->[])),arc(s(34)*s(10),2,s(34)*s(3),(true->[])),arc(s(34)*s(11),0,s(34)*s(13),(true->[])),arc(s(34)*s(11),1,s(34)*s(11),(true->[])),arc(s(34)*s(11),2,s(34)*s(6),(true->[])),arc(s(27)*s(13),0,s(1)*s(13),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(34)*s(13),(true->[])),arc(s(33)*s(13),0,s(26)*s(13),(true->[])),arc(s(33)*s(13),1,s(34)*s(13),(true->[])),arc(s(33)*s(13),2,s(34)*s(13),(true->[])),arc(s(34)*s(13),0,s(34)*s(13),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(34)*s(13),(true->[])),arc(s(32)*s(13),0,s(26)*s(13),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(34)*s(13),(true->[])),arc(s(31)*s(13),0,s(19)*s(13),(true->[])),arc(s(31)*s(13),1,s(31)*s(13),(true->[])),arc(s(31)*s(13),2,s(34)*s(13),(true->[])),arc(s(30)*s(13),0,s(13)*s(13),(true->[])),arc(s(30)*s(13),1,s(30)*s(13),(true->[])),arc(s(30)*s(13),2,s(34)*s(13),(true->[])),arc(s(29)*s(13),0,s(8)*s(13),(true->[])),arc(s(29)*s(13),1,s(29)*s(13),(true->[])),arc(s(29)*s(13),2,s(34)*s(13),(true->[])),arc(s(28)*s(13),0,s(4)*s(13),(true->[])),arc(s(28)*s(13),1,s(28)*s(13),(true->[])),arc(s(28)*s(13),2,s(34)*s(13),(true->[]))],[],[],[])).


sum_width_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1425: Illustrating the SUM_WIDTH_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Figures 4.1426 and 4.1427 respectively depict the automaton associated with the constraint
SUM_WIDTH_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





≤ t

R
+

C

≥

<{
C ← D + 2
D ← 0

}
>




C ← default
D ← 0
R← R + C





=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

Figure 4.1426: Automaton for the SUM_WIDTH_INCREASING_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_SEQUENCE pattern where default is 0

s t

s
−→
C +

←−
C

−→
C +

←−
C

t
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.361: Concrete glue matrix, derived from the parametrised glue matrix 3.9, for
the SUM_WIDTH_INCREASING_SEQUENCE constraint defined as the composition of
the INCREASING_SEQUENCE pattern , the feature WIDTH , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s

{
D ← 0
R← default

}

≤ t

R

≥

<{
D ← 0
R← R + 2

}>
{D ← 0}

=
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

Figure 4.1427: Simplified automaton for the SUM_WIDTH_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.30 to the seed transducer of the
INCREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri +
Ri−1 +Di−1 + 1 ≥ 0 are linear invariants.

s t

s 0 0

t 0
−→
D +

←−
D − 1

M

Table 4.362: Concrete glue matrix, derived from the parametrised glue matrix 3.9,
for the simplified automaton of the SUM_WIDTH_INCREASING_SEQUENCE con-
straint defined as the composition of the INCREASING_SEQUENCE pattern , the

feature WIDTH , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.
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Specialisation
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Figure 4.1428: (top) Automata without registers for the SUM_WIDTH_INCREA-
SING_SEQUENCE_EQ_UP_WHEN_RANGE_EQ_2 and the SUM_WIDTH_INCREA-
SING_SEQUENCE_EQ_UP constraints; they describe all sequences maximising the sum
of the widths of all the occurrences of the INCREASING_SEQUENCE pattern of a se-
quence of sv variables when the difference between the maximum and the minimum of
the variables plus one of the sequence of variables is (A) equal to 2, i.e. 2 ·

⌊
sv
2

⌋
of the

Restrictions slot (see ¬), (B) strictly greater than 2, i.e. sv (see ). Within (A) states
s , s′ and t′ are accepting when sv mod 2 = 1, while state t is accepting when
sv mod 2 = 0. (bottom) All corresponding solutions for sv− 1 ∈ {1, 2, 3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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sEE

tEE

tOE

sEO

tEO

tOO

>,=

<

=

>

<

>

>,=

<

=

>

<

>

<

<

(A)

sEE

tEE

tOE

sEO

tEO

tOO

>,=

<

=

>

<

>

>,=

<

=

>

<

>

<

<

(B)

Figure 4.1429: Automata without registers for the (A) SUM_WIDTH_IN-
CREASING_SEQUENCE_IS_EVEN and the (B) SUM_WIDTH_INCREASING_SEQUEN-
CE_IS_ODD constraints; they respectively achieve an even/odd sum of width of the
INCREASING_SEQUENCE pattern on a sequence of n variables; the second symbol rep-
resents whether the register D is even or odd, while the third symbol denotes whether
the register R is even or odd.
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SUM_WIDTH_INCREASING_TERRACE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint SUM_WIDTH_INCREASING_TERRACE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=+<

PL

Restrictions sv ≤ 3 ∨ rv ≤ 2⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1433)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the INCREASING_TERRACE pattern in
the time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example (5, 〈1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4〉)

Figure 4.1430 provides an example where the SUM_WIDTH_INCREASING_TERRACE

(5, [1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_increasing_terrace,['20141203']).

ctr_origin(sum_width_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(sum_width_increasing_terrace,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_increasing_terrace,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_increasing_terrace, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<2#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_increasing_terrace, []).

ctr_functional_dependency(sum_width_increasing_terrace, 1, [2]).

ctr_typical(sum_width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).


ctr_example(sum_width_increasing_terrace,sum_width_increasing_terrace(5,[[var-1],[var-3],[var-3],[var-3],[var-2],[var-5],[var-5],[var-6],[var-4],[var-4],[var-2],[var-3],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(sum_width_increasing_terrace,[]).

ctr_eval(sum_width_increasing_terrace, [checker(sum_width_increasing_terrace_c1),
    checker(sum_width_increasing_terrace_c),
    automaton(sum_width_increasing_terrace_a1),
    automaton(sum_width_increasing_terrace_a),
    automaton_with_signature(sum_width_increasing_terrace_a1_s),
    automaton_with_signature(sum_width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_increasing_terrace_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_increasing_terrace_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_increasing_terrace_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_increasing_terrace_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_increasing_terrace_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, A1000, Result).
sum_width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, R, Result).

sum_width_increasing_terrace_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_increasing_terrace_c1(VARS, Default, s, 0, Default, Value).

sum_width_increasing_terrace_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_increasing_terrace_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_width_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_width_increasing_terrace_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_increasing_terrace_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_width_increasing_terrace_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_increasing_terrace_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_increasing_terrace_c1([Xj|Xs], Default, r, 0, A1000, Result).
sum_width_increasing_terrace_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_width_increasing_terrace_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_width_increasing_terrace, sum_width_increasing_terrace_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_increasing_terrace, sum_width_increasing_terrace_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_increasing_terrace, sum_width_increasing_terrace_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_increasing_terrace, sum_width_increasing_terrace_ao1, pair_signature(2,signature)).

sum_width_increasing_terrace_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_increasing_terrace_a(Flag,Value,VARIABLES,Default).

sum_width_increasing_terrace_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_increasing_terrace_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R + D + 1])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_increasing_terrace_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_increasing_terrace_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_increasing_terrace_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R + D + 1])),
        arc(t,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_increasing_terrace_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_increasing_terrace_a1(Flag,Value,VARIABLES,Default).

sum_width_increasing_terrace_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_increasing_terrace_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R + D + 1])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_increasing_terrace_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_increasing_terrace_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R + D + 1])),
        arc(t,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_increasing_terrace_r(VALUE,Xs,SV):-
        sum_width_increasing_terrace_r(VALUE,Xs,SV,SV).

sum_width_increasing_terrace_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<2#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_increasing_terrace, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,df+(db+1)),cell(t,s,cf+cb),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(sum_width_increasing_terrace, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_0, kernel([source(s(1)),sink(s(1)),sink(s(2)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_2, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_3, kernel([source(s(1)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_4, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(1),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_5, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(1),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(4),(true->[])),arc(s(9),0,s(18),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(1),(true->[])),arc(s(10),0,s(18),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(4),(true->[])),arc(s(12),1,s(9),(true->[])),arc(s(12),2,s(1),(true->[])),arc(s(13),1,s(11),(true->[])),arc(s(13),2,s(4),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(1),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(3),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(4),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(19),(true->[])),arc(s(18),2,s(17),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_gt_0, kernel([source(a),sink(d)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,b,(true->[])),arc(b,1,c,(true->[])),arc(b,2,a,(true->[])),arc(c,0,d,(true->[])),arc(c,1,c,(true->[])),arc(c,2,a,(true->[])),arc(d,0,d,(true->[])),arc(d,1,d,(true->[])),arc(d,2,d,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(r1),sink(u),sink(v)],[arc(s,0,r,(true->[])),arc(s,1,u,(true->[])),arc(s,2,u,(true->[])),arc(r,0,v,(true->[])),arc(r,1,t,(true->[])),arc(r,2,v,(true->[])),arc(t,0,r1,(true->[])),arc(t,1,t1,(true->[])),arc(t1,0,r1,(true->[])),arc(t1,1,t1,(true->[])),arc(r1,1,t1,(true->[])),arc(u,0,v,(true->[])),arc(u,1,v,(true->[])),arc(u,2,v,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_up_minus_1, kernel([source(a),sink(i),sink(j),sink(h)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,d,(true->[])),arc(c,0,d,(true->[])),arc(c,1,e,(true->[])),arc(d,1,f,(true->[])),arc(e,0,g,(true->[])),arc(e,1,e,(true->[])),arc(f,0,h,(true->[])),arc(f,1,f,(true->[])),arc(g,0,h,(true->[])),arc(g,1,i,(true->[])),arc(g,2,j,(true->[])),arc(h,1,f,(true->[])),arc(i,0,g,(true->[])),arc(i,1,e,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_up_minus_2, kernel([source(a),sink(i),sink(j),sink(g),sink(h)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,e,(true->[])),arc(b,1,d,(true->[])),arc(b,2,d,(true->[])),arc(c,0,e,(true->[])),arc(c,1,f,(true->[])),arc(c,2,d,(true->[])),arc(d,0,h,(true->[])),arc(d,1,g,(true->[])),arc(d,2,g,(true->[])),arc(e,0,h,(true->[])),arc(e,1,i,(true->[])),arc(e,2,g,(true->[])),arc(f,0,c,(true->[])),arc(f,1,j,(true->[])),arc(f,2,g,(true->[])),arc(h,1,k,(true->[])),arc(i,0,e,(true->[])),arc(i,1,l,(true->[])),arc(j,0,c,(true->[])),arc(j,1,m,(true->[])),arc(k,0,h,(true->[])),arc(k,1,k,(true->[])),arc(l,0,e,(true->[])),arc(l,1,l,(true->[])),arc(m,0,c,(true->[])),arc(m,1,m,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(tEE),sink(tOE)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,sEE,(true->[])),arc(tEE,0,rEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,sEE,(true->[])),arc(rEE,0,rEE,(true->[])),arc(rEE,1,tOE,(true->[])),arc(rEE,2,sEE,(true->[])),arc(sEO,0,rEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,sEO,(true->[])),arc(tEO,0,rEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,sEO,(true->[])),arc(rEO,0,rEO,(true->[])),arc(rEO,1,tOO,(true->[])),arc(rEO,2,sEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_is_odd, kernel([source(sEE),sink(sEO),sink(rEO),sink(tEO),sink(tOO)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,sEE,(true->[])),arc(tEE,0,rEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,sEE,(true->[])),arc(rEE,0,rEE,(true->[])),arc(rEE,1,tOE,(true->[])),arc(rEE,2,sEE,(true->[])),arc(sEO,0,rEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,sEO,(true->[])),arc(tEO,0,rEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,sEO,(true->[])),arc(rEO,0,rEO,(true->[])),arc(rEO,1,tOO,(true->[])),arc(rEO,2,sEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_lt_up, kernel([source(s(1)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_lt_up_minus_1, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_gt_2, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_lt_up_minus_2, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_up_minus_3, kernel([source(s(4)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(14),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(5),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(17),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(16),0,s(5),(true->[])),arc(s(16),1,s(1),(true->[])),arc(s(17),0,s(8),(true->[])),arc(s(17),1,s(2),(true->[])),arc(s(18),0,s(14),(true->[])),arc(s(18),1,s(3),(true->[])),arc(s(19),1,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(1),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(2),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(5),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(9),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(14),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_up_minus_4, kernel([source(s(5)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(13),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(20),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(6),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(19),(true->[])),arc(s(12),0,s(9),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(6),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(9),(true->[])),arc(s(16),1,s(23),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(13),(true->[])),arc(s(17),1,s(24),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(22),0,s(6),(true->[])),arc(s(22),1,s(1),(true->[])),arc(s(23),0,s(9),(true->[])),arc(s(23),1,s(2),(true->[])),arc(s(24),0,s(13),(true->[])),arc(s(24),1,s(3),(true->[])),arc(s(25),0,s(20),(true->[])),arc(s(25),1,s(4),(true->[])),arc(s(26),1,s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_gt_4, kernel([source(s(1)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(1),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(1),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(3),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(1),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(3),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(6),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_lt_up_minus_4, kernel([source(s(1)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(21),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(21),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(2),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(27),(true->[])),arc(s(17),0,s(5),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(9),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(14),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(2),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(27),(true->[])),arc(s(23),0,s(5),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(9),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(14),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(20),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(27),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_eq_up_minus_5, kernel([source(s(6)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(7),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(10),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(14),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(19),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(27),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(7),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(26),(true->[])),arc(s(17),0,s(10),(true->[])),arc(s(17),1,s(22),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(14),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(26),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(26),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(21),0,s(7),(true->[])),arc(s(21),1,s(29),(true->[])),arc(s(21),2,s(28),(true->[])),arc(s(22),0,s(10),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(28),(true->[])),arc(s(23),0,s(14),(true->[])),arc(s(23),1,s(31),(true->[])),arc(s(23),2,s(28),(true->[])),arc(s(24),0,s(19),(true->[])),arc(s(24),1,s(32),(true->[])),arc(s(24),2,s(28),(true->[])),arc(s(25),0,s(34),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(28),(true->[])),arc(s(27),0,s(34),(true->[])),arc(s(27),1,s(33),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(29),0,s(7),(true->[])),arc(s(29),1,s(1),(true->[])),arc(s(30),0,s(10),(true->[])),arc(s(30),1,s(2),(true->[])),arc(s(31),0,s(14),(true->[])),arc(s(31),1,s(3),(true->[])),arc(s(32),0,s(19),(true->[])),arc(s(32),1,s(4),(true->[])),arc(s(33),0,s(27),(true->[])),arc(s(33),1,s(5),(true->[])),arc(s(34),1,s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_gt_5, kernel([source(s(1)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(1),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(1),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(1),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(1),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(3),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(6),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(9),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(1),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(3),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(6),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(9),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_lt_up_minus_5, kernel([source(s(1)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(21),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(21),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(2),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(28),(true->[])),arc(s(17),0,s(5),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(28),(true->[])),arc(s(18),0,s(9),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(28),(true->[])),arc(s(19),0,s(14),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(28),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(28),(true->[])),arc(s(22),0,s(2),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(35),(true->[])),arc(s(23),0,s(5),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(35),(true->[])),arc(s(24),0,s(9),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(35),(true->[])),arc(s(25),0,s(14),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(35),(true->[])),arc(s(26),0,s(20),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(35),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(2),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(5),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(9),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(35),(true->[])),arc(s(32),0,s(14),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),0,s(20),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(27),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(35),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(35),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(6)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(6)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(5)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(1),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(1),(true->[])),arc(s(7)*s(4),0,s(5)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(6)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(6)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(5)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(1),(true->[])),arc(s(5)*s(4),0,s(8)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(5)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(3),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(1),(true->[])),arc(s(7)*s(4),0,s(5)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(8)),sink(s(8)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(6)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(6)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(5)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(1),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(7),(true->[])),arc(s(5)*s(5),2,s(8)*s(3),(true->[])),arc(s(7)*s(6),0,s(5)*s(8),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(6),(true->[])),arc(s(8)*s(4),2,s(8)*s(1),(true->[])),arc(s(7)*s(7),0,s(5)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(3),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(1),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(3),(true->[])),arc(s(7)*s(8),0,s(5)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(9)),sink(s(8)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(6)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(6)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(5)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(1),(true->[])),arc(s(5)*s(6),0,s(8)*s(6),(true->[])),arc(s(5)*s(6),1,s(7)*s(8),(true->[])),arc(s(5)*s(6),2,s(8)*s(3),(true->[])),arc(s(7)*s(5),0,s(5)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(8)*s(4),0,s(8)*s(6),(true->[])),arc(s(8)*s(4),1,s(8)*s(5),(true->[])),arc(s(8)*s(4),2,s(8)*s(1),(true->[])),arc(s(7)*s(8),0,s(5)*s(9),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(8),(true->[])),arc(s(8)*s(6),2,s(8)*s(3),(true->[])),arc(s(7)*s(7),0,s(5)*s(9),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(1),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(8)*s(1),(true->[])),arc(s(5)*s(9),0,s(8)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(8),0,s(8)*s(9),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(3),(true->[])),arc(s(8)*s(7),0,s(8)*s(9),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(1),(true->[])),arc(s(7)*s(9),0,s(5)*s(9),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(9),0,s(8)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(14)),sink(s(8)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(6)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(6)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(5)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(1),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(9),(true->[])),arc(s(5)*s(5),2,s(8)*s(3),(true->[])),arc(s(7)*s(7),0,s(5)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(8)*s(1),(true->[])),arc(s(7)*s(9),0,s(5)*s(10),(true->[])),arc(s(7)*s(9),1,s(7)*s(12),(true->[])),arc(s(7)*s(9),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(9),(true->[])),arc(s(8)*s(5),2,s(8)*s(3),(true->[])),arc(s(5)*s(10),0,s(8)*s(10),(true->[])),arc(s(5)*s(10),1,s(7)*s(13),(true->[])),arc(s(5)*s(10),2,s(8)*s(6),(true->[])),arc(s(7)*s(8),0,s(5)*s(10),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(8)*s(1),(true->[])),arc(s(8)*s(7),0,s(8)*s(10),(true->[])),arc(s(8)*s(7),1,s(8)*s(8),(true->[])),arc(s(8)*s(7),2,s(8)*s(1),(true->[])),arc(s(7)*s(12),0,s(5)*s(14),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(8)*s(3),(true->[])),arc(s(8)*s(9),0,s(8)*s(10),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(8)*s(3),(true->[])),arc(s(7)*s(13),0,s(5)*s(14),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(8)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[])),arc(s(8)*s(10),0,s(8)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(13),(true->[])),arc(s(8)*s(10),2,s(8)*s(6),(true->[])),arc(s(7)*s(11),0,s(5)*s(14),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(1),(true->[])),arc(s(8)*s(8),0,s(8)*s(10),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(8)*s(1),(true->[])),arc(s(5)*s(14),0,s(8)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(14),(true->[])),arc(s(5)*s(14),2,s(8)*s(14),(true->[])),arc(s(8)*s(12),0,s(8)*s(14),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(3),(true->[])),arc(s(8)*s(13),0,s(8)*s(14),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(6),(true->[])),arc(s(8)*s(11),0,s(8)*s(14),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(1),(true->[])),arc(s(7)*s(14),0,s(5)*s(14),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(8)*s(14),(true->[])),arc(s(8)*s(14),0,s(8)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(8)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(20)),sink(s(8)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(6)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(6)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(5)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(8)*s(1),(true->[])),arc(s(6)*s(1),0,s(8)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(1),(true->[])),arc(s(5)*s(5),0,s(8)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(11),(true->[])),arc(s(5)*s(5),2,s(8)*s(3),(true->[])),arc(s(7)*s(7),0,s(5)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(10),(true->[])),arc(s(7)*s(7),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(4),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(8)*s(1),(true->[])),arc(s(7)*s(11),0,s(5)*s(15),(true->[])),arc(s(7)*s(11),1,s(7)*s(13),(true->[])),arc(s(7)*s(11),2,s(8)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(11),(true->[])),arc(s(8)*s(5),2,s(8)*s(3),(true->[])),arc(s(5)*s(8),0,s(8)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(14),(true->[])),arc(s(5)*s(8),2,s(8)*s(6),(true->[])),arc(s(7)*s(10),0,s(5)*s(15),(true->[])),arc(s(7)*s(10),1,s(7)*s(12),(true->[])),arc(s(7)*s(10),2,s(8)*s(1),(true->[])),arc(s(8)*s(7),0,s(8)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(10),(true->[])),arc(s(8)*s(7),2,s(8)*s(1),(true->[])),arc(s(5)*s(15),0,s(8)*s(15),(true->[])),arc(s(5)*s(15),1,s(7)*s(19),(true->[])),arc(s(5)*s(15),2,s(8)*s(9),(true->[])),arc(s(7)*s(13),0,s(5)*s(15),(true->[])),arc(s(7)*s(13),1,s(7)*s(17),(true->[])),arc(s(7)*s(13),2,s(8)*s(3),(true->[])),arc(s(8)*s(11),0,s(8)*s(15),(true->[])),arc(s(8)*s(11),1,s(8)*s(13),(true->[])),arc(s(8)*s(11),2,s(8)*s(3),(true->[])),arc(s(7)*s(14),0,s(5)*s(15),(true->[])),arc(s(7)*s(14),1,s(7)*s(18),(true->[])),arc(s(7)*s(14),2,s(8)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(14),(true->[])),arc(s(8)*s(8),2,s(8)*s(6),(true->[])),arc(s(7)*s(12),0,s(5)*s(15),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(8)*s(1),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(8)*s(12),(true->[])),arc(s(8)*s(10),2,s(8)*s(1),(true->[])),arc(s(7)*s(19),0,s(5)*s(20),(true->[])),arc(s(7)*s(19),1,s(7)*s(19),(true->[])),arc(s(7)*s(19),2,s(8)*s(9),(true->[])),arc(s(8)*s(9),0,s(8)*s(15),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(15),0,s(8)*s(15),(true->[])),arc(s(8)*s(15),1,s(8)*s(19),(true->[])),arc(s(8)*s(15),2,s(8)*s(9),(true->[])),arc(s(7)*s(17),0,s(5)*s(20),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(8)*s(3),(true->[])),arc(s(8)*s(13),0,s(8)*s(15),(true->[])),arc(s(8)*s(13),1,s(8)*s(17),(true->[])),arc(s(8)*s(13),2,s(8)*s(3),(true->[])),arc(s(7)*s(18),0,s(5)*s(20),(true->[])),arc(s(7)*s(18),1,s(7)*s(18),(true->[])),arc(s(7)*s(18),2,s(8)*s(6),(true->[])),arc(s(8)*s(14),0,s(8)*s(15),(true->[])),arc(s(8)*s(14),1,s(8)*s(18),(true->[])),arc(s(8)*s(14),2,s(8)*s(6),(true->[])),arc(s(7)*s(16),0,s(5)*s(20),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(8)*s(1),(true->[])),arc(s(8)*s(12),0,s(8)*s(15),(true->[])),arc(s(8)*s(12),1,s(8)*s(16),(true->[])),arc(s(8)*s(12),2,s(8)*s(1),(true->[])),arc(s(5)*s(20),0,s(8)*s(20),(true->[])),arc(s(5)*s(20),1,s(7)*s(20),(true->[])),arc(s(5)*s(20),2,s(8)*s(20),(true->[])),arc(s(8)*s(19),0,s(8)*s(20),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(8)*s(9),(true->[])),arc(s(8)*s(17),0,s(8)*s(20),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(8)*s(3),(true->[])),arc(s(8)*s(18),0,s(8)*s(20),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(8)*s(6),(true->[])),arc(s(8)*s(16),0,s(8)*s(20),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(1),(true->[])),arc(s(7)*s(20),0,s(5)*s(20),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(8)*s(20),(true->[])),arc(s(8)*s(20),0,s(8)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(8)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(1),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(1),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(4)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(1),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(1),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(8)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(2)*s(8),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(1),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(6),(true->[])),arc(s(8)*s(4),2,s(9)*s(1),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(8),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(5)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(1),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(6),(true->[])),arc(s(9)*s(4),2,s(9)*s(1),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(7),0,s(5)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(3),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(3),(true->[])),arc(s(4)*s(8),0,s(2)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(9)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(8),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(1),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(3),(true->[])),arc(s(7)*s(8),0,s(2)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(8)*s(8),0,s(5)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(9)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(6)*s(3),(true->[])),arc(s(7)*s(5),0,s(2)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(9)*s(1),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(6),(true->[])),arc(s(8)*s(4),1,s(8)*s(5),(true->[])),arc(s(8)*s(4),2,s(9)*s(1),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(4)*s(8),0,s(2)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(6),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(9),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(1),(true->[])),arc(s(8)*s(5),0,s(5)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(9)*s(1),(true->[])),arc(s(9)*s(4),0,s(9)*s(6),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(1),(true->[])),arc(s(2)*s(9),0,s(5)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(6)*s(9),(true->[])),arc(s(7)*s(8),0,s(2)*s(9),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(6),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(8),0,s(5)*s(9),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(8),(true->[])),arc(s(9)*s(6),2,s(9)*s(3),(true->[])),arc(s(8)*s(7),0,s(5)*s(9),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(1),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(9)*s(9),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(7),0,s(9)*s(9),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(1),(true->[])),arc(s(7)*s(9),0,s(2)*s(9),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(8)*s(9),0,s(5)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(14)),sink(s(8)*s(14)),sink(s(9)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(9),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(9)*s(1),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(9)*s(1),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(9),(true->[])),arc(s(5)*s(5),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(6)*s(6),(true->[])),arc(s(7)*s(8),0,s(2)*s(10),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(9)*s(1),(true->[])),arc(s(8)*s(7),0,s(5)*s(10),(true->[])),arc(s(8)*s(7),1,s(8)*s(8),(true->[])),arc(s(8)*s(7),2,s(9)*s(1),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(1),(true->[])),arc(s(7)*s(12),0,s(2)*s(14),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(9),0,s(5)*s(10),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(9)*s(3),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(9),(true->[])),arc(s(9)*s(5),2,s(9)*s(3),(true->[])),arc(s(4)*s(13),0,s(2)*s(14),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(9)*s(6),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(6),(true->[])),arc(s(6)*s(6),0,s(9)*s(10),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(7)*s(11),0,s(2)*s(14),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(1),(true->[])),arc(s(8)*s(8),0,s(5)*s(10),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(9)*s(1),(true->[])),arc(s(9)*s(7),0,s(9)*s(10),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(9)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(6)*s(14),(true->[])),arc(s(8)*s(12),0,s(5)*s(14),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(9)*s(3),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(12),(true->[])),arc(s(9)*s(9),2,s(9)*s(3),(true->[])),arc(s(7)*s(13),0,s(2)*s(14),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(10),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(13),0,s(5)*s(14),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(9)*s(6),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(13),(true->[])),arc(s(9)*s(10),2,s(9)*s(6),(true->[])),arc(s(8)*s(11),0,s(5)*s(14),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(9)*s(1),(true->[])),arc(s(9)*s(8),0,s(9)*s(10),(true->[])),arc(s(9)*s(8),1,s(9)*s(11),(true->[])),arc(s(9)*s(8),2,s(9)*s(1),(true->[])),arc(s(4)*s(14),0,s(2)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(9)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(9)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(9)*s(12),0,s(9)*s(14),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(3),(true->[])),arc(s(9)*s(13),0,s(9)*s(14),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(6),(true->[])),arc(s(9)*s(11),0,s(9)*s(14),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(1),(true->[])),arc(s(7)*s(14),0,s(2)*s(14),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(9)*s(14),(true->[])),arc(s(9)*s(14),0,s(9)*s(14),(true->[])),arc(s(9)*s(14),1,s(9)*s(14),(true->[])),arc(s(9)*s(14),2,s(9)*s(14),(true->[])),arc(s(8)*s(14),0,s(5)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(9)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(7)*s(20)),sink(s(8)*s(20)),sink(s(9)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(11),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(10),(true->[])),arc(s(7)*s(7),2,s(9)*s(1),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(9)*s(1),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(4)*s(11),0,s(2)*s(15),(true->[])),arc(s(4)*s(11),1,s(7)*s(13),(true->[])),arc(s(4)*s(11),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(11),(true->[])),arc(s(5)*s(5),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(14),(true->[])),arc(s(2)*s(8),2,s(6)*s(6),(true->[])),arc(s(7)*s(10),0,s(2)*s(15),(true->[])),arc(s(7)*s(10),1,s(7)*s(12),(true->[])),arc(s(7)*s(10),2,s(9)*s(1),(true->[])),arc(s(8)*s(7),0,s(5)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(10),(true->[])),arc(s(8)*s(7),2,s(9)*s(1),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(1),(true->[])),arc(s(2)*s(15),0,s(5)*s(15),(true->[])),arc(s(2)*s(15),1,s(4)*s(19),(true->[])),arc(s(2)*s(15),2,s(6)*s(9),(true->[])),arc(s(7)*s(13),0,s(2)*s(15),(true->[])),arc(s(7)*s(13),1,s(7)*s(17),(true->[])),arc(s(7)*s(13),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(11),0,s(5)*s(15),(true->[])),arc(s(8)*s(11),1,s(8)*s(13),(true->[])),arc(s(8)*s(11),2,s(9)*s(3),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(11),(true->[])),arc(s(9)*s(5),2,s(9)*s(3),(true->[])),arc(s(4)*s(14),0,s(2)*s(15),(true->[])),arc(s(4)*s(14),1,s(7)*s(18),(true->[])),arc(s(4)*s(14),2,s(9)*s(6),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(14),(true->[])),arc(s(5)*s(8),2,s(9)*s(6),(true->[])),arc(s(6)*s(6),0,s(9)*s(8),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(7)*s(12),0,s(2)*s(15),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(9)*s(1),(true->[])),arc(s(8)*s(10),0,s(5)*s(15),(true->[])),arc(s(8)*s(10),1,s(8)*s(12),(true->[])),arc(s(8)*s(10),2,s(9)*s(1),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(10),(true->[])),arc(s(9)*s(7),2,s(9)*s(1),(true->[])),arc(s(4)*s(19),0,s(2)*s(20),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(9)*s(9),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(15),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(7)*s(17),0,s(2)*s(20),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(9)*s(3),(true->[])),arc(s(8)*s(13),0,s(5)*s(15),(true->[])),arc(s(8)*s(13),1,s(8)*s(17),(true->[])),arc(s(8)*s(13),2,s(9)*s(3),(true->[])),arc(s(9)*s(11),0,s(9)*s(15),(true->[])),arc(s(9)*s(11),1,s(9)*s(13),(true->[])),arc(s(9)*s(11),2,s(9)*s(3),(true->[])),arc(s(7)*s(18),0,s(2)*s(20),(true->[])),arc(s(7)*s(18),1,s(7)*s(18),(true->[])),arc(s(7)*s(18),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(8),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(14),0,s(5)*s(15),(true->[])),arc(s(8)*s(14),1,s(8)*s(18),(true->[])),arc(s(8)*s(14),2,s(9)*s(6),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(14),(true->[])),arc(s(9)*s(8),2,s(9)*s(6),(true->[])),arc(s(7)*s(16),0,s(2)*s(20),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(9)*s(1),(true->[])),arc(s(8)*s(12),0,s(5)*s(15),(true->[])),arc(s(8)*s(12),1,s(8)*s(16),(true->[])),arc(s(8)*s(12),2,s(9)*s(1),(true->[])),arc(s(9)*s(10),0,s(9)*s(15),(true->[])),arc(s(9)*s(10),1,s(9)*s(12),(true->[])),arc(s(9)*s(10),2,s(9)*s(1),(true->[])),arc(s(2)*s(20),0,s(5)*s(20),(true->[])),arc(s(2)*s(20),1,s(4)*s(20),(true->[])),arc(s(2)*s(20),2,s(6)*s(20),(true->[])),arc(s(7)*s(19),0,s(2)*s(20),(true->[])),arc(s(7)*s(19),1,s(7)*s(19),(true->[])),arc(s(7)*s(19),2,s(9)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(15),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(8)*s(19),0,s(5)*s(20),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(9)*s(9),(true->[])),arc(s(9)*s(15),0,s(9)*s(15),(true->[])),arc(s(9)*s(15),1,s(9)*s(19),(true->[])),arc(s(9)*s(15),2,s(9)*s(9),(true->[])),arc(s(8)*s(17),0,s(5)*s(20),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(9)*s(3),(true->[])),arc(s(9)*s(13),0,s(9)*s(15),(true->[])),arc(s(9)*s(13),1,s(9)*s(17),(true->[])),arc(s(9)*s(13),2,s(9)*s(3),(true->[])),arc(s(8)*s(18),0,s(5)*s(20),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(9)*s(6),(true->[])),arc(s(9)*s(14),0,s(9)*s(15),(true->[])),arc(s(9)*s(14),1,s(9)*s(18),(true->[])),arc(s(9)*s(14),2,s(9)*s(6),(true->[])),arc(s(8)*s(16),0,s(5)*s(20),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(9)*s(1),(true->[])),arc(s(9)*s(12),0,s(9)*s(15),(true->[])),arc(s(9)*s(12),1,s(9)*s(16),(true->[])),arc(s(9)*s(12),2,s(9)*s(1),(true->[])),arc(s(4)*s(20),0,s(2)*s(20),(true->[])),arc(s(4)*s(20),1,s(7)*s(20),(true->[])),arc(s(4)*s(20),2,s(9)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(9)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(9)*s(19),0,s(9)*s(20),(true->[])),arc(s(9)*s(19),1,s(9)*s(19),(true->[])),arc(s(9)*s(19),2,s(9)*s(9),(true->[])),arc(s(9)*s(17),0,s(9)*s(20),(true->[])),arc(s(9)*s(17),1,s(9)*s(17),(true->[])),arc(s(9)*s(17),2,s(9)*s(3),(true->[])),arc(s(9)*s(18),0,s(9)*s(20),(true->[])),arc(s(9)*s(18),1,s(9)*s(18),(true->[])),arc(s(9)*s(18),2,s(9)*s(6),(true->[])),arc(s(9)*s(16),0,s(9)*s(20),(true->[])),arc(s(9)*s(16),1,s(9)*s(16),(true->[])),arc(s(9)*s(16),2,s(9)*s(1),(true->[])),arc(s(7)*s(20),0,s(2)*s(20),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(9)*s(20),(true->[])),arc(s(9)*s(20),0,s(9)*s(20),(true->[])),arc(s(9)*s(20),1,s(9)*s(20),(true->[])),arc(s(9)*s(20),2,s(9)*s(20),(true->[])),arc(s(8)*s(20),0,s(5)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(9)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(4)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(10)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(2)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(12)*s(3),0,s(5)*s(4),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(1),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(1),(true->[])),arc(s(11)*s(4),0,s(2)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(5)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(4)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(10)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(2)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(12)*s(3),0,s(5)*s(4),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(1),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(1),(true->[])),arc(s(11)*s(4),0,s(2)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(5)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(8)),sink(s(12)*s(8)),sink(s(13)*s(8)),sink(s(14)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(2)*s(8),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(14)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(8),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(6),0,s(2)*s(8),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(12)*s(6),0,s(5)*s(8),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(14)*s(1),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(7),0,s(5)*s(8),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(3),(true->[])),arc(s(4)*s(8),0,s(2)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(10)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(8),(true->[])),arc(s(14)*s(4),0,s(14)*s(5),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(1),(true->[])),arc(s(13)*s(6),0,s(9)*s(8),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(1),(true->[])),arc(s(11)*s(7),0,s(2)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(3),(true->[])),arc(s(12)*s(7),0,s(5)*s(8),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(3),(true->[])),arc(s(13)*s(7),0,s(9)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(3),(true->[])),arc(s(7)*s(8),0,s(2)*s(8),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(14)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(14)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(8)*s(8),0,s(5)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(1),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(3),(true->[])),arc(s(11)*s(8),0,s(2)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[])),arc(s(12)*s(8),0,s(5)*s(8),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(9)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(9)),sink(s(12)*s(9)),sink(s(13)*s(9)),sink(s(14)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(6)*s(3),(true->[])),arc(s(7)*s(5),0,s(2)*s(6),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(14)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(6),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(8),0,s(2)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(10)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(6),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(7),0,s(2)*s(9),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(12)*s(5),0,s(5)*s(6),(true->[])),arc(s(12)*s(5),1,s(12)*s(7),(true->[])),arc(s(12)*s(5),2,s(14)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(6),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(1),(true->[])),arc(s(2)*s(9),0,s(5)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(6)*s(9),(true->[])),arc(s(7)*s(8),0,s(2)*s(9),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(6),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(8),0,s(5)*s(9),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(3),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(5),(true->[])),arc(s(14)*s(4),2,s(14)*s(1),(true->[])),arc(s(12)*s(7),0,s(5)*s(9),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(1),(true->[])),arc(s(13)*s(5),0,s(9)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(7),(true->[])),arc(s(13)*s(5),2,s(14)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(10)*s(9),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(11)*s(8),0,s(2)*s(9),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(6),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(8),(true->[])),arc(s(14)*s(6),2,s(14)*s(3),(true->[])),arc(s(12)*s(8),0,s(5)*s(9),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(3),(true->[])),arc(s(13)*s(8),0,s(9)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(3),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(1),(true->[])),arc(s(13)*s(7),0,s(9)*s(9),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(1),(true->[])),arc(s(7)*s(9),0,s(2)*s(9),(true->[])),arc(s(7)*s(9),1,s(11)*s(9),(true->[])),arc(s(7)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(14)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(8)*s(9),0,s(5)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(8),0,s(14)*s(9),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(3),(true->[])),arc(s(14)*s(7),0,s(14)*s(9),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(1),(true->[])),arc(s(11)*s(9),0,s(2)*s(9),(true->[])),arc(s(11)*s(9),1,s(11)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(9),0,s(14)*s(9),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(12)*s(9),0,s(5)*s(9),(true->[])),arc(s(12)*s(9),1,s(12)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(9)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(14)),sink(s(12)*s(14)),sink(s(13)*s(14)),sink(s(14)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(9),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(14)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(9),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(6)*s(6),(true->[])),arc(s(11)*s(8),0,s(2)*s(10),(true->[])),arc(s(11)*s(8),1,s(11)*s(11),(true->[])),arc(s(11)*s(8),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(12)*s(7),0,s(5)*s(10),(true->[])),arc(s(12)*s(7),1,s(12)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(14)*s(1),(true->[])),arc(s(7)*s(12),0,s(2)*s(14),(true->[])),arc(s(7)*s(12),1,s(11)*s(12),(true->[])),arc(s(7)*s(12),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(9),0,s(5)*s(10),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(14)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(9),(true->[])),arc(s(9)*s(5),2,s(14)*s(3),(true->[])),arc(s(4)*s(13),0,s(2)*s(14),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(10)*s(6),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(9)*s(10),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(11)*s(11),0,s(2)*s(14),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(1),(true->[])),arc(s(14)*s(4),0,s(14)*s(5),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(1),(true->[])),arc(s(12)*s(8),0,s(5)*s(10),(true->[])),arc(s(12)*s(8),1,s(12)*s(11),(true->[])),arc(s(12)*s(8),2,s(14)*s(1),(true->[])),arc(s(13)*s(7),0,s(9)*s(10),(true->[])),arc(s(13)*s(7),1,s(13)*s(8),(true->[])),arc(s(13)*s(7),2,s(14)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(6)*s(14),(true->[])),arc(s(11)*s(12),0,s(2)*s(14),(true->[])),arc(s(11)*s(12),1,s(11)*s(12),(true->[])),arc(s(11)*s(12),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(9),(true->[])),arc(s(14)*s(5),2,s(14)*s(3),(true->[])),arc(s(12)*s(12),0,s(5)*s(14),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(3),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(12),(true->[])),arc(s(13)*s(9),2,s(14)*s(3),(true->[])),arc(s(7)*s(13),0,s(2)*s(14),(true->[])),arc(s(7)*s(13),1,s(11)*s(13),(true->[])),arc(s(7)*s(13),2,s(14)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(10),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(8)*s(13),0,s(5)*s(14),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(14)*s(6),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(6),(true->[])),arc(s(14)*s(7),0,s(14)*s(10),(true->[])),arc(s(14)*s(7),1,s(14)*s(8),(true->[])),arc(s(14)*s(7),2,s(14)*s(1),(true->[])),arc(s(12)*s(11),0,s(5)*s(14),(true->[])),arc(s(12)*s(11),1,s(12)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(1),(true->[])),arc(s(13)*s(8),0,s(9)*s(10),(true->[])),arc(s(13)*s(8),1,s(13)*s(11),(true->[])),arc(s(13)*s(8),2,s(14)*s(1),(true->[])),arc(s(4)*s(14),0,s(2)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(10)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(10)*s(14),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(12),(true->[])),arc(s(14)*s(9),2,s(14)*s(3),(true->[])),arc(s(13)*s(12),0,s(9)*s(14),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(3),(true->[])),arc(s(11)*s(13),0,s(2)*s(14),(true->[])),arc(s(11)*s(13),1,s(11)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(10),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(13),(true->[])),arc(s(14)*s(10),2,s(14)*s(6),(true->[])),arc(s(12)*s(13),0,s(5)*s(14),(true->[])),arc(s(12)*s(13),1,s(12)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(6),(true->[])),arc(s(13)*s(13),0,s(9)*s(14),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(6),(true->[])),arc(s(14)*s(8),0,s(14)*s(10),(true->[])),arc(s(14)*s(8),1,s(14)*s(11),(true->[])),arc(s(14)*s(8),2,s(14)*s(1),(true->[])),arc(s(13)*s(11),0,s(9)*s(14),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(1),(true->[])),arc(s(7)*s(14),0,s(2)*s(14),(true->[])),arc(s(7)*s(14),1,s(11)*s(14),(true->[])),arc(s(7)*s(14),2,s(14)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(14)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(8)*s(14),0,s(5)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(14)*s(14),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(12),0,s(14)*s(14),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(3),(true->[])),arc(s(14)*s(13),0,s(14)*s(14),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(6),(true->[])),arc(s(14)*s(11),0,s(14)*s(14),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(1),(true->[])),arc(s(11)*s(14),0,s(2)*s(14),(true->[])),arc(s(11)*s(14),1,s(11)*s(14),(true->[])),arc(s(11)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(14),0,s(5)*s(14),(true->[])),arc(s(12)*s(14),1,s(12)*s(14),(true->[])),arc(s(12)*s(14),2,s(14)*s(14),(true->[])),arc(s(13)*s(14),0,s(9)*s(14),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(14)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(11)*s(20)),sink(s(12)*s(20)),sink(s(13)*s(20)),sink(s(14)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(11),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(14)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(4)*s(11),0,s(2)*s(15),(true->[])),arc(s(4)*s(11),1,s(7)*s(13),(true->[])),arc(s(4)*s(11),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(11),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(14),(true->[])),arc(s(2)*s(8),2,s(6)*s(6),(true->[])),arc(s(11)*s(10),0,s(2)*s(15),(true->[])),arc(s(11)*s(10),1,s(11)*s(12),(true->[])),arc(s(11)*s(10),2,s(14)*s(1),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(12)*s(7),0,s(5)*s(8),(true->[])),arc(s(12)*s(7),1,s(12)*s(10),(true->[])),arc(s(12)*s(7),2,s(14)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(14)*s(1),(true->[])),arc(s(2)*s(15),0,s(5)*s(15),(true->[])),arc(s(2)*s(15),1,s(4)*s(19),(true->[])),arc(s(2)*s(15),2,s(6)*s(9),(true->[])),arc(s(7)*s(13),0,s(2)*s(15),(true->[])),arc(s(7)*s(13),1,s(11)*s(17),(true->[])),arc(s(7)*s(13),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(11),0,s(5)*s(15),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(14)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(11),(true->[])),arc(s(9)*s(5),2,s(14)*s(3),(true->[])),arc(s(4)*s(14),0,s(2)*s(15),(true->[])),arc(s(4)*s(14),1,s(7)*s(18),(true->[])),arc(s(4)*s(14),2,s(10)*s(6),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(14),(true->[])),arc(s(5)*s(8),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(9)*s(8),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(11)*s(12),0,s(2)*s(15),(true->[])),arc(s(11)*s(12),1,s(11)*s(16),(true->[])),arc(s(11)*s(12),2,s(14)*s(1),(true->[])),arc(s(14)*s(4),0,s(14)*s(5),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(1),(true->[])),arc(s(12)*s(10),0,s(5)*s(15),(true->[])),arc(s(12)*s(10),1,s(12)*s(12),(true->[])),arc(s(12)*s(10),2,s(14)*s(1),(true->[])),arc(s(13)*s(7),0,s(9)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(10),(true->[])),arc(s(13)*s(7),2,s(14)*s(1),(true->[])),arc(s(4)*s(19),0,s(2)*s(20),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(10)*s(9),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(10)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(15),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(11)*s(17),0,s(2)*s(20),(true->[])),arc(s(11)*s(17),1,s(11)*s(17),(true->[])),arc(s(11)*s(17),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(11),(true->[])),arc(s(14)*s(5),2,s(14)*s(3),(true->[])),arc(s(12)*s(13),0,s(5)*s(15),(true->[])),arc(s(12)*s(13),1,s(12)*s(17),(true->[])),arc(s(12)*s(13),2,s(14)*s(3),(true->[])),arc(s(13)*s(11),0,s(9)*s(15),(true->[])),arc(s(13)*s(11),1,s(13)*s(13),(true->[])),arc(s(13)*s(11),2,s(14)*s(3),(true->[])),arc(s(7)*s(18),0,s(2)*s(20),(true->[])),arc(s(7)*s(18),1,s(11)*s(18),(true->[])),arc(s(7)*s(18),2,s(14)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(8),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(8)*s(14),0,s(5)*s(15),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(14)*s(6),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(14),(true->[])),arc(s(9)*s(8),2,s(14)*s(6),(true->[])),arc(s(11)*s(16),0,s(2)*s(20),(true->[])),arc(s(11)*s(16),1,s(11)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(1),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(10),(true->[])),arc(s(14)*s(7),2,s(14)*s(1),(true->[])),arc(s(12)*s(12),0,s(5)*s(15),(true->[])),arc(s(12)*s(12),1,s(12)*s(16),(true->[])),arc(s(12)*s(12),2,s(14)*s(1),(true->[])),arc(s(13)*s(10),0,s(9)*s(15),(true->[])),arc(s(13)*s(10),1,s(13)*s(12),(true->[])),arc(s(13)*s(10),2,s(14)*s(1),(true->[])),arc(s(2)*s(20),0,s(5)*s(20),(true->[])),arc(s(2)*s(20),1,s(4)*s(20),(true->[])),arc(s(2)*s(20),2,s(6)*s(20),(true->[])),arc(s(7)*s(19),0,s(2)*s(20),(true->[])),arc(s(7)*s(19),1,s(11)*s(19),(true->[])),arc(s(7)*s(19),2,s(14)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(15),(true->[])),arc(s(10)*s(9),1,s(14)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(8)*s(19),0,s(5)*s(20),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(14)*s(9),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(9),(true->[])),arc(s(14)*s(11),0,s(14)*s(15),(true->[])),arc(s(14)*s(11),1,s(14)*s(13),(true->[])),arc(s(14)*s(11),2,s(14)*s(3),(true->[])),arc(s(12)*s(17),0,s(5)*s(20),(true->[])),arc(s(12)*s(17),1,s(12)*s(17),(true->[])),arc(s(12)*s(17),2,s(14)*s(3),(true->[])),arc(s(13)*s(13),0,s(9)*s(15),(true->[])),arc(s(13)*s(13),1,s(13)*s(17),(true->[])),arc(s(13)*s(13),2,s(14)*s(3),(true->[])),arc(s(11)*s(18),0,s(2)*s(20),(true->[])),arc(s(11)*s(18),1,s(11)*s(18),(true->[])),arc(s(11)*s(18),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(14),(true->[])),arc(s(14)*s(8),2,s(14)*s(6),(true->[])),arc(s(12)*s(18),0,s(5)*s(20),(true->[])),arc(s(12)*s(18),1,s(12)*s(18),(true->[])),arc(s(12)*s(18),2,s(14)*s(6),(true->[])),arc(s(13)*s(14),0,s(9)*s(15),(true->[])),arc(s(13)*s(14),1,s(13)*s(18),(true->[])),arc(s(13)*s(14),2,s(14)*s(6),(true->[])),arc(s(14)*s(10),0,s(14)*s(15),(true->[])),arc(s(14)*s(10),1,s(14)*s(12),(true->[])),arc(s(14)*s(10),2,s(14)*s(1),(true->[])),arc(s(12)*s(16),0,s(5)*s(20),(true->[])),arc(s(12)*s(16),1,s(12)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(1),(true->[])),arc(s(13)*s(12),0,s(9)*s(15),(true->[])),arc(s(13)*s(12),1,s(13)*s(16),(true->[])),arc(s(13)*s(12),2,s(14)*s(1),(true->[])),arc(s(4)*s(20),0,s(2)*s(20),(true->[])),arc(s(4)*s(20),1,s(7)*s(20),(true->[])),arc(s(4)*s(20),2,s(10)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(10)*s(20),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(11)*s(19),0,s(2)*s(20),(true->[])),arc(s(11)*s(19),1,s(11)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(9),(true->[])),arc(s(14)*s(9),0,s(14)*s(15),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(15),0,s(14)*s(15),(true->[])),arc(s(14)*s(15),1,s(14)*s(19),(true->[])),arc(s(14)*s(15),2,s(14)*s(9),(true->[])),arc(s(12)*s(19),0,s(5)*s(20),(true->[])),arc(s(12)*s(19),1,s(12)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(9),(true->[])),arc(s(13)*s(19),0,s(9)*s(20),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(14)*s(9),(true->[])),arc(s(14)*s(13),0,s(14)*s(15),(true->[])),arc(s(14)*s(13),1,s(14)*s(17),(true->[])),arc(s(14)*s(13),2,s(14)*s(3),(true->[])),arc(s(13)*s(17),0,s(9)*s(20),(true->[])),arc(s(13)*s(17),1,s(13)*s(17),(true->[])),arc(s(13)*s(17),2,s(14)*s(3),(true->[])),arc(s(14)*s(14),0,s(14)*s(15),(true->[])),arc(s(14)*s(14),1,s(14)*s(18),(true->[])),arc(s(14)*s(14),2,s(14)*s(6),(true->[])),arc(s(13)*s(18),0,s(9)*s(20),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(14)*s(6),(true->[])),arc(s(14)*s(12),0,s(14)*s(15),(true->[])),arc(s(14)*s(12),1,s(14)*s(16),(true->[])),arc(s(14)*s(12),2,s(14)*s(1),(true->[])),arc(s(13)*s(16),0,s(9)*s(20),(true->[])),arc(s(13)*s(16),1,s(13)*s(16),(true->[])),arc(s(13)*s(16),2,s(14)*s(1),(true->[])),arc(s(7)*s(20),0,s(2)*s(20),(true->[])),arc(s(7)*s(20),1,s(11)*s(20),(true->[])),arc(s(7)*s(20),2,s(14)*s(20),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(14)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(8)*s(20),0,s(5)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(14)*s(20),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(14)*s(19),0,s(14)*s(20),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(9),(true->[])),arc(s(14)*s(17),0,s(14)*s(20),(true->[])),arc(s(14)*s(17),1,s(14)*s(17),(true->[])),arc(s(14)*s(17),2,s(14)*s(3),(true->[])),arc(s(14)*s(18),0,s(14)*s(20),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(6),(true->[])),arc(s(14)*s(16),0,s(14)*s(20),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(1),(true->[])),arc(s(11)*s(20),0,s(2)*s(20),(true->[])),arc(s(11)*s(20),1,s(11)*s(20),(true->[])),arc(s(11)*s(20),2,s(14)*s(20),(true->[])),arc(s(14)*s(20),0,s(14)*s(20),(true->[])),arc(s(14)*s(20),1,s(14)*s(20),(true->[])),arc(s(14)*s(20),2,s(14)*s(20),(true->[])),arc(s(12)*s(20),0,s(5)*s(20),(true->[])),arc(s(12)*s(20),1,s(12)*s(20),(true->[])),arc(s(12)*s(20),2,s(14)*s(20),(true->[])),arc(s(13)*s(20),0,s(9)*s(20),(true->[])),arc(s(13)*s(20),1,s(13)*s(20),(true->[])),arc(s(13)*s(20),2,s(14)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(10)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(2)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(12)*s(3),0,s(5)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(15)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(2)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(3),0,s(14)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(1),(true->[])),arc(s(17)*s(3),0,s(5)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(1),(true->[])),arc(s(18)*s(3),0,s(9)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(1),(true->[])),arc(s(11)*s(4),0,s(2)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(20)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(12)*s(4),0,s(5)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(1),(true->[])),arc(s(16)*s(4),0,s(2)*s(4),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(14)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(5)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(9)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(4)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(10)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(2)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(12)*s(3),0,s(5)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(15)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(2)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(3),0,s(14)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(1),(true->[])),arc(s(17)*s(3),0,s(5)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(1),(true->[])),arc(s(18)*s(3),0,s(9)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(1),(true->[])),arc(s(11)*s(4),0,s(2)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(20)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(12)*s(4),0,s(5)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(1),(true->[])),arc(s(16)*s(4),0,s(2)*s(4),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(14)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(5)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(9)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(8)),sink(s(17)*s(8)),sink(s(18)*s(8)),sink(s(19)*s(8)),sink(s(20)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(2)*s(8),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(8),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(6),0,s(2)*s(8),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(12)*s(6),0,s(5)*s(8),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(20)*s(1),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(7),0,s(5)*s(8),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(15)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(4)*s(8),0,s(2)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(10)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(8),(true->[])),arc(s(16)*s(6),0,s(2)*s(8),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(5),(true->[])),arc(s(19)*s(4),1,s(19)*s(6),(true->[])),arc(s(19)*s(4),2,s(20)*s(1),(true->[])),arc(s(17)*s(6),0,s(5)*s(8),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(20)*s(1),(true->[])),arc(s(18)*s(6),0,s(9)*s(8),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(1),(true->[])),arc(s(11)*s(7),0,s(2)*s(8),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(20)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(7),0,s(5)*s(8),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(20)*s(3),(true->[])),arc(s(13)*s(7),0,s(9)*s(8),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(20)*s(3),(true->[])),arc(s(7)*s(8),0,s(2)*s(8),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(15)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(15)*s(8),(true->[])),arc(s(8)*s(8),0,s(5)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(15)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(15)*s(8),(true->[])),arc(s(20)*s(4),0,s(20)*s(5),(true->[])),arc(s(20)*s(4),1,s(20)*s(6),(true->[])),arc(s(20)*s(4),2,s(20)*s(1),(true->[])),arc(s(19)*s(6),0,s(14)*s(8),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(1),(true->[])),arc(s(16)*s(7),0,s(2)*s(8),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(3),(true->[])),arc(s(19)*s(7),0,s(14)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(3),(true->[])),arc(s(17)*s(7),0,s(5)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(3),(true->[])),arc(s(18)*s(7),0,s(9)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(3),(true->[])),arc(s(11)*s(8),0,s(2)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(20)*s(8),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(20)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(8),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(20)*s(8),(true->[])),arc(s(12)*s(8),0,s(5)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(8),(true->[])),arc(s(13)*s(8),0,s(9)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(8),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(1),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(3),(true->[])),arc(s(16)*s(8),0,s(2)*s(8),(true->[])),arc(s(16)*s(8),1,s(16)*s(8),(true->[])),arc(s(16)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(14)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(5)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(8),0,s(9)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(9)),sink(s(17)*s(9)),sink(s(18)*s(9)),sink(s(19)*s(9)),sink(s(20)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(6)*s(3),(true->[])),arc(s(7)*s(5),0,s(2)*s(6),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(6),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(8),0,s(2)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(10)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(6),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(7),0,s(2)*s(9),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(12)*s(5),0,s(5)*s(6),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(20)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(6),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(20)*s(1),(true->[])),arc(s(2)*s(9),0,s(5)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(6)*s(9),(true->[])),arc(s(7)*s(8),0,s(2)*s(9),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(6),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(8),0,s(5)*s(9),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(15)*s(3),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(15)*s(3),(true->[])),arc(s(16)*s(7),0,s(2)*s(9),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(6),(true->[])),arc(s(19)*s(4),1,s(19)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(1),(true->[])),arc(s(17)*s(7),0,s(5)*s(9),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(1),(true->[])),arc(s(18)*s(5),0,s(9)*s(6),(true->[])),arc(s(18)*s(5),1,s(18)*s(7),(true->[])),arc(s(18)*s(5),2,s(20)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(10)*s(9),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(11)*s(8),0,s(2)*s(9),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(20)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(6),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(3),(true->[])),arc(s(12)*s(8),0,s(5)*s(9),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(3),(true->[])),arc(s(13)*s(8),0,s(9)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(3),(true->[])),arc(s(20)*s(4),0,s(20)*s(6),(true->[])),arc(s(20)*s(4),1,s(20)*s(5),(true->[])),arc(s(20)*s(4),2,s(20)*s(1),(true->[])),arc(s(19)*s(5),0,s(14)*s(6),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(20)*s(1),(true->[])),arc(s(18)*s(7),0,s(9)*s(9),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(1),(true->[])),arc(s(7)*s(9),0,s(2)*s(9),(true->[])),arc(s(7)*s(9),1,s(11)*s(9),(true->[])),arc(s(7)*s(9),2,s(15)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(9),(true->[])),arc(s(8)*s(9),0,s(5)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(15)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(2)*s(9),(true->[])),arc(s(16)*s(8),1,s(16)*s(8),(true->[])),arc(s(16)*s(8),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(6),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(8),(true->[])),arc(s(20)*s(6),2,s(20)*s(3),(true->[])),arc(s(19)*s(8),0,s(14)*s(9),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(3),(true->[])),arc(s(17)*s(8),0,s(5)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(20)*s(3),(true->[])),arc(s(18)*s(8),0,s(9)*s(9),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(3),(true->[])),arc(s(20)*s(5),0,s(20)*s(6),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(1),(true->[])),arc(s(19)*s(7),0,s(14)*s(9),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(1),(true->[])),arc(s(11)*s(9),0,s(2)*s(9),(true->[])),arc(s(11)*s(9),1,s(16)*s(9),(true->[])),arc(s(11)*s(9),2,s(20)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(9),(true->[])),arc(s(15)*s(9),1,s(20)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(12)*s(9),0,s(5)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(20)*s(9),(true->[])),arc(s(13)*s(9),0,s(9)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(8),0,s(20)*s(9),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(3),(true->[])),arc(s(20)*s(7),0,s(20)*s(9),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(1),(true->[])),arc(s(16)*s(9),0,s(2)*s(9),(true->[])),arc(s(16)*s(9),1,s(16)*s(9),(true->[])),arc(s(16)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(9),0,s(20)*s(9),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(14)*s(9),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(9),(true->[])),arc(s(17)*s(9),0,s(5)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(20)*s(9),(true->[])),arc(s(18)*s(9),0,s(9)*s(9),(true->[])),arc(s(18)*s(9),1,s(18)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(14)),sink(s(17)*s(14)),sink(s(18)*s(14)),sink(s(19)*s(14)),sink(s(20)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(9),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(9),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(6)*s(6),(true->[])),arc(s(11)*s(8),0,s(2)*s(10),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(12)*s(7),0,s(5)*s(10),(true->[])),arc(s(12)*s(7),1,s(17)*s(8),(true->[])),arc(s(12)*s(7),2,s(20)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(20)*s(1),(true->[])),arc(s(7)*s(12),0,s(2)*s(14),(true->[])),arc(s(7)*s(12),1,s(11)*s(12),(true->[])),arc(s(7)*s(12),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(9),0,s(5)*s(10),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(15)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(9),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(4)*s(13),0,s(2)*s(14),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(10)*s(6),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(9)*s(10),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(16)*s(11),0,s(2)*s(14),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(5),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(20)*s(1),(true->[])),arc(s(17)*s(8),0,s(5)*s(10),(true->[])),arc(s(17)*s(8),1,s(17)*s(11),(true->[])),arc(s(17)*s(8),2,s(20)*s(1),(true->[])),arc(s(18)*s(7),0,s(9)*s(10),(true->[])),arc(s(18)*s(7),1,s(18)*s(8),(true->[])),arc(s(18)*s(7),2,s(20)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(6)*s(14),(true->[])),arc(s(11)*s(12),0,s(2)*s(14),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(20)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(9),(true->[])),arc(s(14)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(12),0,s(5)*s(14),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(20)*s(3),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(20)*s(3),(true->[])),arc(s(7)*s(13),0,s(2)*s(14),(true->[])),arc(s(7)*s(13),1,s(11)*s(13),(true->[])),arc(s(7)*s(13),2,s(15)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(10),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(13),0,s(5)*s(14),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(15)*s(6),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(15)*s(6),(true->[])),arc(s(20)*s(4),0,s(20)*s(5),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(1),(true->[])),arc(s(19)*s(7),0,s(14)*s(10),(true->[])),arc(s(19)*s(7),1,s(19)*s(8),(true->[])),arc(s(19)*s(7),2,s(20)*s(1),(true->[])),arc(s(17)*s(11),0,s(5)*s(14),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(20)*s(1),(true->[])),arc(s(18)*s(8),0,s(9)*s(10),(true->[])),arc(s(18)*s(8),1,s(18)*s(11),(true->[])),arc(s(18)*s(8),2,s(20)*s(1),(true->[])),arc(s(4)*s(14),0,s(2)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(10)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(10)*s(14),(true->[])),arc(s(16)*s(12),0,s(2)*s(14),(true->[])),arc(s(16)*s(12),1,s(16)*s(12),(true->[])),arc(s(16)*s(12),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(9),(true->[])),arc(s(20)*s(5),2,s(20)*s(3),(true->[])),arc(s(19)*s(9),0,s(14)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(12),(true->[])),arc(s(19)*s(9),2,s(20)*s(3),(true->[])),arc(s(17)*s(12),0,s(5)*s(14),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(20)*s(3),(true->[])),arc(s(18)*s(12),0,s(9)*s(14),(true->[])),arc(s(18)*s(12),1,s(18)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(3),(true->[])),arc(s(11)*s(13),0,s(2)*s(14),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(10),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(6),(true->[])),arc(s(12)*s(13),0,s(5)*s(14),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(20)*s(6),(true->[])),arc(s(13)*s(13),0,s(9)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(20)*s(6),(true->[])),arc(s(20)*s(7),0,s(20)*s(10),(true->[])),arc(s(20)*s(7),1,s(20)*s(8),(true->[])),arc(s(20)*s(7),2,s(20)*s(1),(true->[])),arc(s(19)*s(8),0,s(14)*s(10),(true->[])),arc(s(19)*s(8),1,s(19)*s(11),(true->[])),arc(s(19)*s(8),2,s(20)*s(1),(true->[])),arc(s(18)*s(11),0,s(9)*s(14),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(1),(true->[])),arc(s(7)*s(14),0,s(2)*s(14),(true->[])),arc(s(7)*s(14),1,s(11)*s(14),(true->[])),arc(s(7)*s(14),2,s(15)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(15)*s(14),(true->[])),arc(s(8)*s(14),0,s(5)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(15)*s(14),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(15)*s(14),(true->[])),arc(s(20)*s(9),0,s(20)*s(10),(true->[])),arc(s(20)*s(9),1,s(20)*s(12),(true->[])),arc(s(20)*s(9),2,s(20)*s(3),(true->[])),arc(s(19)*s(12),0,s(14)*s(14),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(3),(true->[])),arc(s(16)*s(13),0,s(2)*s(14),(true->[])),arc(s(16)*s(13),1,s(16)*s(13),(true->[])),arc(s(16)*s(13),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(10),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(13),(true->[])),arc(s(20)*s(10),2,s(20)*s(6),(true->[])),arc(s(19)*s(13),0,s(14)*s(14),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(20)*s(6),(true->[])),arc(s(17)*s(13),0,s(5)*s(14),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(6),(true->[])),arc(s(18)*s(13),0,s(9)*s(14),(true->[])),arc(s(18)*s(13),1,s(18)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(6),(true->[])),arc(s(20)*s(8),0,s(20)*s(10),(true->[])),arc(s(20)*s(8),1,s(20)*s(11),(true->[])),arc(s(20)*s(8),2,s(20)*s(1),(true->[])),arc(s(19)*s(11),0,s(14)*s(14),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(1),(true->[])),arc(s(11)*s(14),0,s(2)*s(14),(true->[])),arc(s(11)*s(14),1,s(16)*s(14),(true->[])),arc(s(11)*s(14),2,s(20)*s(14),(true->[])),arc(s(15)*s(14),0,s(20)*s(14),(true->[])),arc(s(15)*s(14),1,s(20)*s(14),(true->[])),arc(s(15)*s(14),2,s(20)*s(14),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(12)*s(14),0,s(5)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(20)*s(14),(true->[])),arc(s(13)*s(14),0,s(9)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(12),0,s(20)*s(14),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(3),(true->[])),arc(s(20)*s(13),0,s(20)*s(14),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(6),(true->[])),arc(s(20)*s(11),0,s(20)*s(14),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(1),(true->[])),arc(s(16)*s(14),0,s(2)*s(14),(true->[])),arc(s(16)*s(14),1,s(16)*s(14),(true->[])),arc(s(16)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(20)*s(14),(true->[])),arc(s(19)*s(14),0,s(14)*s(14),(true->[])),arc(s(19)*s(14),1,s(19)*s(14),(true->[])),arc(s(19)*s(14),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(5)*s(14),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(18)*s(14),0,s(9)*s(14),(true->[])),arc(s(18)*s(14),1,s(18)*s(14),(true->[])),arc(s(18)*s(14),2,s(20)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(16)*s(20)),sink(s(17)*s(20)),sink(s(18)*s(20)),sink(s(19)*s(20)),sink(s(20)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(11),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(11),0,s(2)*s(15),(true->[])),arc(s(4)*s(11),1,s(7)*s(13),(true->[])),arc(s(4)*s(11),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(11),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(14),(true->[])),arc(s(2)*s(8),2,s(6)*s(6),(true->[])),arc(s(11)*s(10),0,s(2)*s(15),(true->[])),arc(s(11)*s(10),1,s(16)*s(12),(true->[])),arc(s(11)*s(10),2,s(20)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(12)*s(7),0,s(5)*s(8),(true->[])),arc(s(12)*s(7),1,s(17)*s(10),(true->[])),arc(s(12)*s(7),2,s(20)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(20)*s(1),(true->[])),arc(s(2)*s(15),0,s(5)*s(15),(true->[])),arc(s(2)*s(15),1,s(4)*s(19),(true->[])),arc(s(2)*s(15),2,s(6)*s(9),(true->[])),arc(s(7)*s(13),0,s(2)*s(15),(true->[])),arc(s(7)*s(13),1,s(11)*s(17),(true->[])),arc(s(7)*s(13),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(11),0,s(5)*s(15),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(15)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(11),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(4)*s(14),0,s(2)*s(15),(true->[])),arc(s(4)*s(14),1,s(7)*s(18),(true->[])),arc(s(4)*s(14),2,s(10)*s(6),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(14),(true->[])),arc(s(5)*s(8),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(9)*s(8),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(16)*s(12),0,s(2)*s(15),(true->[])),arc(s(16)*s(12),1,s(16)*s(16),(true->[])),arc(s(16)*s(12),2,s(20)*s(1),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(5),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(20)*s(1),(true->[])),arc(s(17)*s(10),0,s(5)*s(15),(true->[])),arc(s(17)*s(10),1,s(17)*s(12),(true->[])),arc(s(17)*s(10),2,s(20)*s(1),(true->[])),arc(s(18)*s(7),0,s(9)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(10),(true->[])),arc(s(18)*s(7),2,s(20)*s(1),(true->[])),arc(s(4)*s(19),0,s(2)*s(20),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(10)*s(9),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(10)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(15),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(11)*s(17),0,s(2)*s(20),(true->[])),arc(s(11)*s(17),1,s(16)*s(17),(true->[])),arc(s(11)*s(17),2,s(20)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(11),(true->[])),arc(s(14)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(13),0,s(5)*s(15),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(20)*s(3),(true->[])),arc(s(13)*s(11),0,s(9)*s(15),(true->[])),arc(s(13)*s(11),1,s(18)*s(13),(true->[])),arc(s(13)*s(11),2,s(20)*s(3),(true->[])),arc(s(7)*s(18),0,s(2)*s(20),(true->[])),arc(s(7)*s(18),1,s(11)*s(18),(true->[])),arc(s(7)*s(18),2,s(15)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(8),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(14),0,s(5)*s(15),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(15)*s(6),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(14),(true->[])),arc(s(9)*s(8),2,s(15)*s(6),(true->[])),arc(s(16)*s(16),0,s(2)*s(20),(true->[])),arc(s(16)*s(16),1,s(16)*s(16),(true->[])),arc(s(16)*s(16),2,s(20)*s(1),(true->[])),arc(s(20)*s(4),0,s(20)*s(5),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(1),(true->[])),arc(s(19)*s(7),0,s(14)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(10),(true->[])),arc(s(19)*s(7),2,s(20)*s(1),(true->[])),arc(s(17)*s(12),0,s(5)*s(15),(true->[])),arc(s(17)*s(12),1,s(17)*s(16),(true->[])),arc(s(17)*s(12),2,s(20)*s(1),(true->[])),arc(s(18)*s(10),0,s(9)*s(15),(true->[])),arc(s(18)*s(10),1,s(18)*s(12),(true->[])),arc(s(18)*s(10),2,s(20)*s(1),(true->[])),arc(s(2)*s(20),0,s(5)*s(20),(true->[])),arc(s(2)*s(20),1,s(4)*s(20),(true->[])),arc(s(2)*s(20),2,s(6)*s(20),(true->[])),arc(s(7)*s(19),0,s(2)*s(20),(true->[])),arc(s(7)*s(19),1,s(11)*s(19),(true->[])),arc(s(7)*s(19),2,s(15)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(15),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(9),(true->[])),arc(s(8)*s(19),0,s(5)*s(20),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(15)*s(9),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(15)*s(9),(true->[])),arc(s(16)*s(17),0,s(2)*s(20),(true->[])),arc(s(16)*s(17),1,s(16)*s(17),(true->[])),arc(s(16)*s(17),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(11),(true->[])),arc(s(20)*s(5),2,s(20)*s(3),(true->[])),arc(s(19)*s(11),0,s(14)*s(15),(true->[])),arc(s(19)*s(11),1,s(19)*s(13),(true->[])),arc(s(19)*s(11),2,s(20)*s(3),(true->[])),arc(s(17)*s(17),0,s(5)*s(20),(true->[])),arc(s(17)*s(17),1,s(17)*s(17),(true->[])),arc(s(17)*s(17),2,s(20)*s(3),(true->[])),arc(s(18)*s(13),0,s(9)*s(15),(true->[])),arc(s(18)*s(13),1,s(18)*s(17),(true->[])),arc(s(18)*s(13),2,s(20)*s(3),(true->[])),arc(s(11)*s(18),0,s(2)*s(20),(true->[])),arc(s(11)*s(18),1,s(16)*s(18),(true->[])),arc(s(11)*s(18),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(8),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(14),(true->[])),arc(s(14)*s(8),2,s(20)*s(6),(true->[])),arc(s(12)*s(18),0,s(5)*s(20),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(20)*s(6),(true->[])),arc(s(13)*s(14),0,s(9)*s(15),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(20)*s(6),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(10),(true->[])),arc(s(20)*s(7),2,s(20)*s(1),(true->[])),arc(s(19)*s(10),0,s(14)*s(15),(true->[])),arc(s(19)*s(10),1,s(19)*s(12),(true->[])),arc(s(19)*s(10),2,s(20)*s(1),(true->[])),arc(s(17)*s(16),0,s(5)*s(20),(true->[])),arc(s(17)*s(16),1,s(17)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(1),(true->[])),arc(s(18)*s(12),0,s(9)*s(15),(true->[])),arc(s(18)*s(12),1,s(18)*s(16),(true->[])),arc(s(18)*s(12),2,s(20)*s(1),(true->[])),arc(s(4)*s(20),0,s(2)*s(20),(true->[])),arc(s(4)*s(20),1,s(7)*s(20),(true->[])),arc(s(4)*s(20),2,s(10)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(10)*s(20),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(11)*s(19),0,s(2)*s(20),(true->[])),arc(s(11)*s(19),1,s(16)*s(19),(true->[])),arc(s(11)*s(19),2,s(20)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(15),(true->[])),arc(s(15)*s(9),1,s(20)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(15),0,s(20)*s(15),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(20)*s(9),(true->[])),arc(s(12)*s(19),0,s(5)*s(20),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(20)*s(9),(true->[])),arc(s(13)*s(19),0,s(9)*s(20),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(20)*s(9),(true->[])),arc(s(20)*s(11),0,s(20)*s(15),(true->[])),arc(s(20)*s(11),1,s(20)*s(13),(true->[])),arc(s(20)*s(11),2,s(20)*s(3),(true->[])),arc(s(19)*s(13),0,s(14)*s(15),(true->[])),arc(s(19)*s(13),1,s(19)*s(17),(true->[])),arc(s(19)*s(13),2,s(20)*s(3),(true->[])),arc(s(18)*s(17),0,s(9)*s(20),(true->[])),arc(s(18)*s(17),1,s(18)*s(17),(true->[])),arc(s(18)*s(17),2,s(20)*s(3),(true->[])),arc(s(16)*s(18),0,s(2)*s(20),(true->[])),arc(s(16)*s(18),1,s(16)*s(18),(true->[])),arc(s(16)*s(18),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(8),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(14),(true->[])),arc(s(20)*s(8),2,s(20)*s(6),(true->[])),arc(s(19)*s(14),0,s(14)*s(15),(true->[])),arc(s(19)*s(14),1,s(19)*s(18),(true->[])),arc(s(19)*s(14),2,s(20)*s(6),(true->[])),arc(s(17)*s(18),0,s(5)*s(20),(true->[])),arc(s(17)*s(18),1,s(17)*s(18),(true->[])),arc(s(17)*s(18),2,s(20)*s(6),(true->[])),arc(s(18)*s(18),0,s(9)*s(20),(true->[])),arc(s(18)*s(18),1,s(18)*s(18),(true->[])),arc(s(18)*s(18),2,s(20)*s(6),(true->[])),arc(s(20)*s(10),0,s(20)*s(15),(true->[])),arc(s(20)*s(10),1,s(20)*s(12),(true->[])),arc(s(20)*s(10),2,s(20)*s(1),(true->[])),arc(s(19)*s(12),0,s(14)*s(15),(true->[])),arc(s(19)*s(12),1,s(19)*s(16),(true->[])),arc(s(19)*s(12),2,s(20)*s(1),(true->[])),arc(s(18)*s(16),0,s(9)*s(20),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(1),(true->[])),arc(s(7)*s(20),0,s(2)*s(20),(true->[])),arc(s(7)*s(20),1,s(11)*s(20),(true->[])),arc(s(7)*s(20),2,s(15)*s(20),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(15)*s(20),(true->[])),arc(s(8)*s(20),0,s(5)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(15)*s(20),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(15)*s(20),(true->[])),arc(s(16)*s(19),0,s(2)*s(20),(true->[])),arc(s(16)*s(19),1,s(16)*s(19),(true->[])),arc(s(16)*s(19),2,s(20)*s(9),(true->[])),arc(s(20)*s(9),0,s(20)*s(15),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(15),0,s(20)*s(15),(true->[])),arc(s(20)*s(15),1,s(20)*s(19),(true->[])),arc(s(20)*s(15),2,s(20)*s(9),(true->[])),arc(s(19)*s(19),0,s(14)*s(20),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(20)*s(9),(true->[])),arc(s(17)*s(19),0,s(5)*s(20),(true->[])),arc(s(17)*s(19),1,s(17)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(9),(true->[])),arc(s(18)*s(19),0,s(9)*s(20),(true->[])),arc(s(18)*s(19),1,s(18)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(9),(true->[])),arc(s(20)*s(13),0,s(20)*s(15),(true->[])),arc(s(20)*s(13),1,s(20)*s(17),(true->[])),arc(s(20)*s(13),2,s(20)*s(3),(true->[])),arc(s(19)*s(17),0,s(14)*s(20),(true->[])),arc(s(19)*s(17),1,s(19)*s(17),(true->[])),arc(s(19)*s(17),2,s(20)*s(3),(true->[])),arc(s(20)*s(14),0,s(20)*s(15),(true->[])),arc(s(20)*s(14),1,s(20)*s(18),(true->[])),arc(s(20)*s(14),2,s(20)*s(6),(true->[])),arc(s(19)*s(18),0,s(14)*s(20),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(20)*s(6),(true->[])),arc(s(20)*s(12),0,s(20)*s(15),(true->[])),arc(s(20)*s(12),1,s(20)*s(16),(true->[])),arc(s(20)*s(12),2,s(20)*s(1),(true->[])),arc(s(19)*s(16),0,s(14)*s(20),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(20)*s(1),(true->[])),arc(s(11)*s(20),0,s(2)*s(20),(true->[])),arc(s(11)*s(20),1,s(16)*s(20),(true->[])),arc(s(11)*s(20),2,s(20)*s(20),(true->[])),arc(s(15)*s(20),0,s(20)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(20)*s(20),(true->[])),arc(s(12)*s(20),0,s(5)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(20)*s(20),(true->[])),arc(s(13)*s(20),0,s(9)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(20)*s(20),(true->[])),arc(s(20)*s(19),0,s(20)*s(20),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(20)*s(9),(true->[])),arc(s(20)*s(17),0,s(20)*s(20),(true->[])),arc(s(20)*s(17),1,s(20)*s(17),(true->[])),arc(s(20)*s(17),2,s(20)*s(3),(true->[])),arc(s(20)*s(18),0,s(20)*s(20),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(20)*s(6),(true->[])),arc(s(20)*s(16),0,s(20)*s(20),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(1),(true->[])),arc(s(16)*s(20),0,s(2)*s(20),(true->[])),arc(s(16)*s(20),1,s(16)*s(20),(true->[])),arc(s(16)*s(20),2,s(20)*s(20),(true->[])),arc(s(20)*s(20),0,s(20)*s(20),(true->[])),arc(s(20)*s(20),1,s(20)*s(20),(true->[])),arc(s(20)*s(20),2,s(20)*s(20),(true->[])),arc(s(19)*s(20),0,s(14)*s(20),(true->[])),arc(s(19)*s(20),1,s(19)*s(20),(true->[])),arc(s(19)*s(20),2,s(20)*s(20),(true->[])),arc(s(17)*s(20),0,s(5)*s(20),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(20)*s(20),(true->[])),arc(s(18)*s(20),0,s(9)*s(20),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(20)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(4)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(10)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(2)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(5)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(21)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(15)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(2)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(27)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(3),0,s(14)*s(4),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(27)*s(1),(true->[])),arc(s(17)*s(3),0,s(5)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(27)*s(1),(true->[])),arc(s(18)*s(3),0,s(9)*s(4),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(1),(true->[])),arc(s(11)*s(4),0,s(2)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(21)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(12)*s(4),0,s(5)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(21)*s(4),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(2)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(3),0,s(20)*s(4),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(27)*s(1),(true->[])),arc(s(25)*s(3),0,s(14)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(27)*s(1),(true->[])),arc(s(23)*s(3),0,s(5)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(3),0,s(9)*s(4),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(27)*s(1),(true->[])),arc(s(16)*s(4),0,s(2)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(27)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(14)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(27)*s(4),(true->[])),arc(s(17)*s(4),0,s(5)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(4),0,s(9)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(4),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(1),(true->[])),arc(s(22)*s(4),0,s(2)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(27)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(26)*s(4),0,s(20)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(27)*s(4),(true->[])),arc(s(25)*s(4),0,s(14)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(4),0,s(5)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(9)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(4)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(10)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(2)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(5)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(21)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(15)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(2)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(27)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(3),0,s(14)*s(4),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(27)*s(1),(true->[])),arc(s(17)*s(3),0,s(5)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(27)*s(1),(true->[])),arc(s(18)*s(3),0,s(9)*s(4),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(1),(true->[])),arc(s(11)*s(4),0,s(2)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(21)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(12)*s(4),0,s(5)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(21)*s(4),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(2)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(1),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(3),0,s(20)*s(4),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(27)*s(1),(true->[])),arc(s(25)*s(3),0,s(14)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(27)*s(1),(true->[])),arc(s(23)*s(3),0,s(5)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(27)*s(1),(true->[])),arc(s(24)*s(3),0,s(9)*s(4),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(27)*s(1),(true->[])),arc(s(16)*s(4),0,s(2)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(27)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(14)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(27)*s(4),(true->[])),arc(s(17)*s(4),0,s(5)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(4),0,s(9)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(4),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(1),(true->[])),arc(s(22)*s(4),0,s(2)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(27)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(26)*s(4),0,s(20)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(27)*s(4),(true->[])),arc(s(25)*s(4),0,s(14)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(27)*s(4),(true->[])),arc(s(23)*s(4),0,s(5)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(9)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(8)),sink(s(23)*s(8)),sink(s(24)*s(8)),sink(s(25)*s(8)),sink(s(26)*s(8)),sink(s(27)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(2)*s(8),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(8),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(6),0,s(2)*s(8),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(6),0,s(5)*s(8),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(21)*s(1),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(7),0,s(5)*s(8),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(15)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(4)*s(8),0,s(2)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(10)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(8),(true->[])),arc(s(16)*s(6),0,s(2)*s(8),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(27)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(5),(true->[])),arc(s(19)*s(4),1,s(25)*s(6),(true->[])),arc(s(19)*s(4),2,s(27)*s(1),(true->[])),arc(s(17)*s(6),0,s(5)*s(8),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(27)*s(1),(true->[])),arc(s(18)*s(6),0,s(9)*s(8),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(1),(true->[])),arc(s(11)*s(7),0,s(2)*s(8),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(21)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(21)*s(3),(true->[])),arc(s(12)*s(7),0,s(5)*s(8),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(21)*s(3),(true->[])),arc(s(13)*s(7),0,s(9)*s(8),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(21)*s(3),(true->[])),arc(s(7)*s(8),0,s(2)*s(8),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(15)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(15)*s(8),(true->[])),arc(s(8)*s(8),0,s(5)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(15)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(15)*s(8),(true->[])),arc(s(22)*s(6),0,s(2)*s(8),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(1),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(4),0,s(20)*s(5),(true->[])),arc(s(26)*s(4),1,s(26)*s(6),(true->[])),arc(s(26)*s(4),2,s(27)*s(1),(true->[])),arc(s(25)*s(6),0,s(14)*s(8),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(27)*s(1),(true->[])),arc(s(23)*s(6),0,s(5)*s(8),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(27)*s(1),(true->[])),arc(s(24)*s(6),0,s(9)*s(8),(true->[])),arc(s(24)*s(6),1,s(24)*s(6),(true->[])),arc(s(24)*s(6),2,s(27)*s(1),(true->[])),arc(s(16)*s(7),0,s(2)*s(8),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(27)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(7),(true->[])),arc(s(20)*s(5),2,s(27)*s(3),(true->[])),arc(s(19)*s(7),0,s(14)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(7),(true->[])),arc(s(19)*s(7),2,s(27)*s(3),(true->[])),arc(s(17)*s(7),0,s(5)*s(8),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(27)*s(3),(true->[])),arc(s(18)*s(7),0,s(9)*s(8),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(3),(true->[])),arc(s(11)*s(8),0,s(2)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(21)*s(8),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(21)*s(8),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(21)*s(8),(true->[])),arc(s(12)*s(8),0,s(5)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(21)*s(8),(true->[])),arc(s(13)*s(8),0,s(9)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(21)*s(8),(true->[])),arc(s(27)*s(4),0,s(27)*s(5),(true->[])),arc(s(27)*s(4),1,s(27)*s(6),(true->[])),arc(s(27)*s(4),2,s(27)*s(1),(true->[])),arc(s(26)*s(6),0,s(20)*s(8),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(27)*s(1),(true->[])),arc(s(22)*s(7),0,s(2)*s(8),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(5),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(3),(true->[])),arc(s(26)*s(7),0,s(20)*s(8),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(27)*s(3),(true->[])),arc(s(25)*s(7),0,s(14)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(27)*s(3),(true->[])),arc(s(23)*s(7),0,s(5)*s(8),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(3),(true->[])),arc(s(24)*s(7),0,s(9)*s(8),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(3),(true->[])),arc(s(16)*s(8),0,s(2)*s(8),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(27)*s(8),(true->[])),arc(s(21)*s(8),0,s(27)*s(8),(true->[])),arc(s(21)*s(8),1,s(27)*s(8),(true->[])),arc(s(21)*s(8),2,s(27)*s(8),(true->[])),arc(s(20)*s(8),0,s(27)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(8),(true->[])),arc(s(20)*s(8),2,s(27)*s(8),(true->[])),arc(s(19)*s(8),0,s(14)*s(8),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(27)*s(8),(true->[])),arc(s(17)*s(8),0,s(5)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(27)*s(8),(true->[])),arc(s(18)*s(8),0,s(9)*s(8),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(8),(true->[])),arc(s(27)*s(6),0,s(27)*s(8),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(1),(true->[])),arc(s(27)*s(7),0,s(27)*s(8),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(3),(true->[])),arc(s(22)*s(8),0,s(2)*s(8),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(27)*s(8),(true->[])),arc(s(27)*s(8),0,s(27)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(8),(true->[])),arc(s(26)*s(8),0,s(20)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(27)*s(8),(true->[])),arc(s(25)*s(8),0,s(14)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(27)*s(8),(true->[])),arc(s(23)*s(8),0,s(5)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(27)*s(8),(true->[])),arc(s(24)*s(8),0,s(9)*s(8),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(27)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(9)),sink(s(23)*s(9)),sink(s(24)*s(9)),sink(s(25)*s(9)),sink(s(26)*s(9)),sink(s(27)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(6)*s(3),(true->[])),arc(s(7)*s(5),0,s(2)*s(6),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(6),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(8),0,s(2)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(10)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(6),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(7),0,s(2)*s(9),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(5)*s(6),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(6),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(21)*s(1),(true->[])),arc(s(2)*s(9),0,s(5)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(6)*s(9),(true->[])),arc(s(7)*s(8),0,s(2)*s(9),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(6),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(8),0,s(5)*s(9),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(15)*s(3),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(15)*s(3),(true->[])),arc(s(16)*s(7),0,s(2)*s(9),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(27)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(6),(true->[])),arc(s(19)*s(4),1,s(25)*s(5),(true->[])),arc(s(19)*s(4),2,s(27)*s(1),(true->[])),arc(s(17)*s(7),0,s(5)*s(9),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(27)*s(1),(true->[])),arc(s(18)*s(5),0,s(9)*s(6),(true->[])),arc(s(18)*s(5),1,s(24)*s(7),(true->[])),arc(s(18)*s(5),2,s(27)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(10)*s(9),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(11)*s(8),0,s(2)*s(9),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(21)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(6),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(21)*s(3),(true->[])),arc(s(12)*s(8),0,s(5)*s(9),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(21)*s(3),(true->[])),arc(s(13)*s(8),0,s(9)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(21)*s(3),(true->[])),arc(s(22)*s(7),0,s(2)*s(9),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(27)*s(1),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(4),0,s(20)*s(6),(true->[])),arc(s(26)*s(4),1,s(26)*s(5),(true->[])),arc(s(26)*s(4),2,s(27)*s(1),(true->[])),arc(s(25)*s(5),0,s(14)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(7),(true->[])),arc(s(25)*s(5),2,s(27)*s(1),(true->[])),arc(s(23)*s(7),0,s(5)*s(9),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(1),(true->[])),arc(s(24)*s(7),0,s(9)*s(9),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(1),(true->[])),arc(s(7)*s(9),0,s(2)*s(9),(true->[])),arc(s(7)*s(9),1,s(11)*s(9),(true->[])),arc(s(7)*s(9),2,s(15)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(9),(true->[])),arc(s(8)*s(9),0,s(5)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(15)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(2)*s(9),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(27)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(6),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(27)*s(3),(true->[])),arc(s(19)*s(8),0,s(14)*s(9),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(27)*s(3),(true->[])),arc(s(17)*s(8),0,s(5)*s(9),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(27)*s(3),(true->[])),arc(s(18)*s(8),0,s(9)*s(9),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(3),(true->[])),arc(s(27)*s(4),0,s(27)*s(6),(true->[])),arc(s(27)*s(4),1,s(27)*s(5),(true->[])),arc(s(27)*s(4),2,s(27)*s(1),(true->[])),arc(s(26)*s(5),0,s(20)*s(6),(true->[])),arc(s(26)*s(5),1,s(26)*s(7),(true->[])),arc(s(26)*s(5),2,s(27)*s(1),(true->[])),arc(s(25)*s(7),0,s(14)*s(9),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(27)*s(1),(true->[])),arc(s(11)*s(9),0,s(2)*s(9),(true->[])),arc(s(11)*s(9),1,s(16)*s(9),(true->[])),arc(s(11)*s(9),2,s(21)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(9),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(21)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(21)*s(9),(true->[])),arc(s(12)*s(9),0,s(5)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(21)*s(9),(true->[])),arc(s(13)*s(9),0,s(9)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(21)*s(9),(true->[])),arc(s(22)*s(8),0,s(2)*s(9),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(6),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(27)*s(6),0,s(27)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(8),(true->[])),arc(s(27)*s(6),2,s(27)*s(3),(true->[])),arc(s(26)*s(8),0,s(20)*s(9),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(27)*s(3),(true->[])),arc(s(25)*s(8),0,s(14)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(27)*s(3),(true->[])),arc(s(23)*s(8),0,s(5)*s(9),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(27)*s(3),(true->[])),arc(s(24)*s(8),0,s(9)*s(9),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(27)*s(3),(true->[])),arc(s(27)*s(5),0,s(27)*s(6),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(1),(true->[])),arc(s(26)*s(7),0,s(20)*s(9),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(27)*s(1),(true->[])),arc(s(16)*s(9),0,s(2)*s(9),(true->[])),arc(s(16)*s(9),1,s(22)*s(9),(true->[])),arc(s(16)*s(9),2,s(27)*s(9),(true->[])),arc(s(21)*s(9),0,s(27)*s(9),(true->[])),arc(s(21)*s(9),1,s(27)*s(9),(true->[])),arc(s(21)*s(9),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(9),0,s(14)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(27)*s(9),(true->[])),arc(s(17)*s(9),0,s(5)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(27)*s(9),(true->[])),arc(s(18)*s(9),0,s(9)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(8),0,s(27)*s(9),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(3),(true->[])),arc(s(27)*s(7),0,s(27)*s(9),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(1),(true->[])),arc(s(22)*s(9),0,s(2)*s(9),(true->[])),arc(s(22)*s(9),1,s(22)*s(9),(true->[])),arc(s(22)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(9),0,s(27)*s(9),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(26)*s(9),0,s(20)*s(9),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(27)*s(9),(true->[])),arc(s(25)*s(9),0,s(14)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(27)*s(9),(true->[])),arc(s(23)*s(9),0,s(5)*s(9),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(27)*s(9),(true->[])),arc(s(24)*s(9),0,s(9)*s(9),(true->[])),arc(s(24)*s(9),1,s(24)*s(9),(true->[])),arc(s(24)*s(9),2,s(27)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(14)),sink(s(23)*s(14)),sink(s(24)*s(14)),sink(s(25)*s(14)),sink(s(26)*s(14)),sink(s(27)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(9),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(10),(true->[])),arc(s(4)*s(9),1,s(7)*s(12),(true->[])),arc(s(4)*s(9),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(9),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(10),0,s(5)*s(10),(true->[])),arc(s(2)*s(10),1,s(4)*s(13),(true->[])),arc(s(2)*s(10),2,s(6)*s(6),(true->[])),arc(s(11)*s(8),0,s(2)*s(10),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(7),0,s(5)*s(10),(true->[])),arc(s(12)*s(7),1,s(17)*s(8),(true->[])),arc(s(12)*s(7),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(21)*s(1),(true->[])),arc(s(7)*s(12),0,s(2)*s(14),(true->[])),arc(s(7)*s(12),1,s(11)*s(12),(true->[])),arc(s(7)*s(12),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(9),0,s(5)*s(10),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(15)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(9),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(4)*s(13),0,s(2)*s(14),(true->[])),arc(s(4)*s(13),1,s(7)*s(13),(true->[])),arc(s(4)*s(13),2,s(10)*s(6),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(9)*s(10),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(16)*s(11),0,s(2)*s(14),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(27)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(5),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(27)*s(1),(true->[])),arc(s(17)*s(8),0,s(5)*s(10),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(27)*s(1),(true->[])),arc(s(18)*s(7),0,s(9)*s(10),(true->[])),arc(s(18)*s(7),1,s(24)*s(8),(true->[])),arc(s(18)*s(7),2,s(27)*s(1),(true->[])),arc(s(2)*s(14),0,s(5)*s(14),(true->[])),arc(s(2)*s(14),1,s(4)*s(14),(true->[])),arc(s(2)*s(14),2,s(6)*s(14),(true->[])),arc(s(11)*s(12),0,s(2)*s(14),(true->[])),arc(s(11)*s(12),1,s(16)*s(12),(true->[])),arc(s(11)*s(12),2,s(21)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(9),(true->[])),arc(s(14)*s(5),2,s(21)*s(3),(true->[])),arc(s(12)*s(12),0,s(5)*s(14),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(21)*s(3),(true->[])),arc(s(13)*s(9),0,s(9)*s(10),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(21)*s(3),(true->[])),arc(s(7)*s(13),0,s(2)*s(14),(true->[])),arc(s(7)*s(13),1,s(11)*s(13),(true->[])),arc(s(7)*s(13),2,s(15)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(10),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(13),0,s(5)*s(14),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(15)*s(6),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(15)*s(6),(true->[])),arc(s(22)*s(11),0,s(2)*s(14),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(27)*s(1),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(4),0,s(20)*s(5),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(27)*s(1),(true->[])),arc(s(25)*s(7),0,s(14)*s(10),(true->[])),arc(s(25)*s(7),1,s(25)*s(8),(true->[])),arc(s(25)*s(7),2,s(27)*s(1),(true->[])),arc(s(23)*s(11),0,s(5)*s(14),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(27)*s(1),(true->[])),arc(s(24)*s(8),0,s(9)*s(10),(true->[])),arc(s(24)*s(8),1,s(24)*s(11),(true->[])),arc(s(24)*s(8),2,s(27)*s(1),(true->[])),arc(s(4)*s(14),0,s(2)*s(14),(true->[])),arc(s(4)*s(14),1,s(7)*s(14),(true->[])),arc(s(4)*s(14),2,s(10)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(10)*s(14),(true->[])),arc(s(16)*s(12),0,s(2)*s(14),(true->[])),arc(s(16)*s(12),1,s(22)*s(12),(true->[])),arc(s(16)*s(12),2,s(27)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(9),(true->[])),arc(s(20)*s(5),2,s(27)*s(3),(true->[])),arc(s(19)*s(9),0,s(14)*s(10),(true->[])),arc(s(19)*s(9),1,s(25)*s(12),(true->[])),arc(s(19)*s(9),2,s(27)*s(3),(true->[])),arc(s(17)*s(12),0,s(5)*s(14),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(27)*s(3),(true->[])),arc(s(18)*s(12),0,s(9)*s(14),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(27)*s(3),(true->[])),arc(s(11)*s(13),0,s(2)*s(14),(true->[])),arc(s(11)*s(13),1,s(16)*s(13),(true->[])),arc(s(11)*s(13),2,s(21)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(10),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(21)*s(6),(true->[])),arc(s(12)*s(13),0,s(5)*s(14),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(21)*s(6),(true->[])),arc(s(13)*s(13),0,s(9)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(21)*s(6),(true->[])),arc(s(27)*s(4),0,s(27)*s(5),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(1),(true->[])),arc(s(26)*s(7),0,s(20)*s(10),(true->[])),arc(s(26)*s(7),1,s(26)*s(8),(true->[])),arc(s(26)*s(7),2,s(27)*s(1),(true->[])),arc(s(25)*s(8),0,s(14)*s(10),(true->[])),arc(s(25)*s(8),1,s(25)*s(11),(true->[])),arc(s(25)*s(8),2,s(27)*s(1),(true->[])),arc(s(24)*s(11),0,s(9)*s(14),(true->[])),arc(s(24)*s(11),1,s(24)*s(11),(true->[])),arc(s(24)*s(11),2,s(27)*s(1),(true->[])),arc(s(7)*s(14),0,s(2)*s(14),(true->[])),arc(s(7)*s(14),1,s(11)*s(14),(true->[])),arc(s(7)*s(14),2,s(15)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(15)*s(14),(true->[])),arc(s(8)*s(14),0,s(5)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(15)*s(14),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(15)*s(14),(true->[])),arc(s(22)*s(12),0,s(2)*s(14),(true->[])),arc(s(22)*s(12),1,s(22)*s(12),(true->[])),arc(s(22)*s(12),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(5),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(9),(true->[])),arc(s(27)*s(5),2,s(27)*s(3),(true->[])),arc(s(26)*s(9),0,s(20)*s(10),(true->[])),arc(s(26)*s(9),1,s(26)*s(12),(true->[])),arc(s(26)*s(9),2,s(27)*s(3),(true->[])),arc(s(25)*s(12),0,s(14)*s(14),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(27)*s(3),(true->[])),arc(s(23)*s(12),0,s(5)*s(14),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(27)*s(3),(true->[])),arc(s(24)*s(12),0,s(9)*s(14),(true->[])),arc(s(24)*s(12),1,s(24)*s(12),(true->[])),arc(s(24)*s(12),2,s(27)*s(3),(true->[])),arc(s(16)*s(13),0,s(2)*s(14),(true->[])),arc(s(16)*s(13),1,s(22)*s(13),(true->[])),arc(s(16)*s(13),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(27)*s(10),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(27)*s(6),(true->[])),arc(s(20)*s(10),0,s(27)*s(10),(true->[])),arc(s(20)*s(10),1,s(26)*s(13),(true->[])),arc(s(20)*s(10),2,s(27)*s(6),(true->[])),arc(s(19)*s(13),0,s(14)*s(14),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(27)*s(6),(true->[])),arc(s(17)*s(13),0,s(5)*s(14),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(27)*s(6),(true->[])),arc(s(18)*s(13),0,s(9)*s(14),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(27)*s(6),(true->[])),arc(s(27)*s(7),0,s(27)*s(10),(true->[])),arc(s(27)*s(7),1,s(27)*s(8),(true->[])),arc(s(27)*s(7),2,s(27)*s(1),(true->[])),arc(s(26)*s(8),0,s(20)*s(10),(true->[])),arc(s(26)*s(8),1,s(26)*s(11),(true->[])),arc(s(26)*s(8),2,s(27)*s(1),(true->[])),arc(s(25)*s(11),0,s(14)*s(14),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(27)*s(1),(true->[])),arc(s(11)*s(14),0,s(2)*s(14),(true->[])),arc(s(11)*s(14),1,s(16)*s(14),(true->[])),arc(s(11)*s(14),2,s(21)*s(14),(true->[])),arc(s(15)*s(14),0,s(20)*s(14),(true->[])),arc(s(15)*s(14),1,s(21)*s(14),(true->[])),arc(s(15)*s(14),2,s(21)*s(14),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(21)*s(14),(true->[])),arc(s(12)*s(14),0,s(5)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(21)*s(14),(true->[])),arc(s(13)*s(14),0,s(9)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(21)*s(14),(true->[])),arc(s(27)*s(9),0,s(27)*s(10),(true->[])),arc(s(27)*s(9),1,s(27)*s(12),(true->[])),arc(s(27)*s(9),2,s(27)*s(3),(true->[])),arc(s(26)*s(12),0,s(20)*s(14),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(27)*s(3),(true->[])),arc(s(22)*s(13),0,s(2)*s(14),(true->[])),arc(s(22)*s(13),1,s(22)*s(13),(true->[])),arc(s(22)*s(13),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(10),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(27)*s(10),0,s(27)*s(10),(true->[])),arc(s(27)*s(10),1,s(27)*s(13),(true->[])),arc(s(27)*s(10),2,s(27)*s(6),(true->[])),arc(s(26)*s(13),0,s(20)*s(14),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(27)*s(6),(true->[])),arc(s(25)*s(13),0,s(14)*s(14),(true->[])),arc(s(25)*s(13),1,s(25)*s(13),(true->[])),arc(s(25)*s(13),2,s(27)*s(6),(true->[])),arc(s(23)*s(13),0,s(5)*s(14),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(27)*s(6),(true->[])),arc(s(24)*s(13),0,s(9)*s(14),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(6),(true->[])),arc(s(27)*s(8),0,s(27)*s(10),(true->[])),arc(s(27)*s(8),1,s(27)*s(11),(true->[])),arc(s(27)*s(8),2,s(27)*s(1),(true->[])),arc(s(26)*s(11),0,s(20)*s(14),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(27)*s(1),(true->[])),arc(s(16)*s(14),0,s(2)*s(14),(true->[])),arc(s(16)*s(14),1,s(22)*s(14),(true->[])),arc(s(16)*s(14),2,s(27)*s(14),(true->[])),arc(s(21)*s(14),0,s(27)*s(14),(true->[])),arc(s(21)*s(14),1,s(27)*s(14),(true->[])),arc(s(21)*s(14),2,s(27)*s(14),(true->[])),arc(s(20)*s(14),0,s(27)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(27)*s(14),(true->[])),arc(s(19)*s(14),0,s(14)*s(14),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(27)*s(14),(true->[])),arc(s(17)*s(14),0,s(5)*s(14),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(27)*s(14),(true->[])),arc(s(18)*s(14),0,s(9)*s(14),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(27)*s(14),(true->[])),arc(s(27)*s(12),0,s(27)*s(14),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(27)*s(3),(true->[])),arc(s(27)*s(13),0,s(27)*s(14),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(27)*s(6),(true->[])),arc(s(27)*s(11),0,s(27)*s(14),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(1),(true->[])),arc(s(22)*s(14),0,s(2)*s(14),(true->[])),arc(s(22)*s(14),1,s(22)*s(14),(true->[])),arc(s(22)*s(14),2,s(27)*s(14),(true->[])),arc(s(27)*s(14),0,s(27)*s(14),(true->[])),arc(s(27)*s(14),1,s(27)*s(14),(true->[])),arc(s(27)*s(14),2,s(27)*s(14),(true->[])),arc(s(26)*s(14),0,s(20)*s(14),(true->[])),arc(s(26)*s(14),1,s(26)*s(14),(true->[])),arc(s(26)*s(14),2,s(27)*s(14),(true->[])),arc(s(25)*s(14),0,s(14)*s(14),(true->[])),arc(s(25)*s(14),1,s(25)*s(14),(true->[])),arc(s(25)*s(14),2,s(27)*s(14),(true->[])),arc(s(23)*s(14),0,s(5)*s(14),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(27)*s(14),(true->[])),arc(s(24)*s(14),0,s(9)*s(14),(true->[])),arc(s(24)*s(14),1,s(24)*s(14),(true->[])),arc(s(24)*s(14),2,s(27)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(22)*s(20)),sink(s(23)*s(20)),sink(s(24)*s(20)),sink(s(25)*s(20)),sink(s(26)*s(20)),sink(s(27)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(11),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(11),0,s(2)*s(15),(true->[])),arc(s(4)*s(11),1,s(7)*s(13),(true->[])),arc(s(4)*s(11),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(11),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(14),(true->[])),arc(s(2)*s(8),2,s(6)*s(6),(true->[])),arc(s(11)*s(10),0,s(2)*s(15),(true->[])),arc(s(11)*s(10),1,s(16)*s(12),(true->[])),arc(s(11)*s(10),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(7),0,s(5)*s(8),(true->[])),arc(s(12)*s(7),1,s(17)*s(10),(true->[])),arc(s(12)*s(7),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(21)*s(1),(true->[])),arc(s(2)*s(15),0,s(5)*s(15),(true->[])),arc(s(2)*s(15),1,s(4)*s(19),(true->[])),arc(s(2)*s(15),2,s(6)*s(9),(true->[])),arc(s(7)*s(13),0,s(2)*s(15),(true->[])),arc(s(7)*s(13),1,s(11)*s(17),(true->[])),arc(s(7)*s(13),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(11),0,s(5)*s(15),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(15)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(11),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(4)*s(14),0,s(2)*s(15),(true->[])),arc(s(4)*s(14),1,s(7)*s(18),(true->[])),arc(s(4)*s(14),2,s(10)*s(6),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(14),(true->[])),arc(s(5)*s(8),2,s(10)*s(6),(true->[])),arc(s(6)*s(6),0,s(9)*s(8),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(16)*s(12),0,s(2)*s(15),(true->[])),arc(s(16)*s(12),1,s(22)*s(16),(true->[])),arc(s(16)*s(12),2,s(27)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(5),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(27)*s(1),(true->[])),arc(s(17)*s(10),0,s(5)*s(15),(true->[])),arc(s(17)*s(10),1,s(23)*s(12),(true->[])),arc(s(17)*s(10),2,s(27)*s(1),(true->[])),arc(s(18)*s(7),0,s(9)*s(8),(true->[])),arc(s(18)*s(7),1,s(24)*s(10),(true->[])),arc(s(18)*s(7),2,s(27)*s(1),(true->[])),arc(s(4)*s(19),0,s(2)*s(20),(true->[])),arc(s(4)*s(19),1,s(7)*s(19),(true->[])),arc(s(4)*s(19),2,s(10)*s(9),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(10)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(15),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(11)*s(17),0,s(2)*s(20),(true->[])),arc(s(11)*s(17),1,s(16)*s(17),(true->[])),arc(s(11)*s(17),2,s(21)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(11),(true->[])),arc(s(14)*s(5),2,s(21)*s(3),(true->[])),arc(s(12)*s(13),0,s(5)*s(15),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(21)*s(3),(true->[])),arc(s(13)*s(11),0,s(9)*s(15),(true->[])),arc(s(13)*s(11),1,s(18)*s(13),(true->[])),arc(s(13)*s(11),2,s(21)*s(3),(true->[])),arc(s(7)*s(18),0,s(2)*s(20),(true->[])),arc(s(7)*s(18),1,s(11)*s(18),(true->[])),arc(s(7)*s(18),2,s(15)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(8),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(8)*s(14),0,s(5)*s(15),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(15)*s(6),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(14),(true->[])),arc(s(9)*s(8),2,s(15)*s(6),(true->[])),arc(s(22)*s(16),0,s(2)*s(20),(true->[])),arc(s(22)*s(16),1,s(22)*s(16),(true->[])),arc(s(22)*s(16),2,s(27)*s(1),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(4),0,s(20)*s(5),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(27)*s(1),(true->[])),arc(s(25)*s(7),0,s(14)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(10),(true->[])),arc(s(25)*s(7),2,s(27)*s(1),(true->[])),arc(s(23)*s(12),0,s(5)*s(15),(true->[])),arc(s(23)*s(12),1,s(23)*s(16),(true->[])),arc(s(23)*s(12),2,s(27)*s(1),(true->[])),arc(s(24)*s(10),0,s(9)*s(15),(true->[])),arc(s(24)*s(10),1,s(24)*s(12),(true->[])),arc(s(24)*s(10),2,s(27)*s(1),(true->[])),arc(s(2)*s(20),0,s(5)*s(20),(true->[])),arc(s(2)*s(20),1,s(4)*s(20),(true->[])),arc(s(2)*s(20),2,s(6)*s(20),(true->[])),arc(s(7)*s(19),0,s(2)*s(20),(true->[])),arc(s(7)*s(19),1,s(11)*s(19),(true->[])),arc(s(7)*s(19),2,s(15)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(15),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(9),(true->[])),arc(s(8)*s(19),0,s(5)*s(20),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(15)*s(9),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(15)*s(9),(true->[])),arc(s(16)*s(17),0,s(2)*s(20),(true->[])),arc(s(16)*s(17),1,s(22)*s(17),(true->[])),arc(s(16)*s(17),2,s(27)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(11),(true->[])),arc(s(20)*s(5),2,s(27)*s(3),(true->[])),arc(s(19)*s(11),0,s(14)*s(15),(true->[])),arc(s(19)*s(11),1,s(25)*s(13),(true->[])),arc(s(19)*s(11),2,s(27)*s(3),(true->[])),arc(s(17)*s(17),0,s(5)*s(20),(true->[])),arc(s(17)*s(17),1,s(23)*s(17),(true->[])),arc(s(17)*s(17),2,s(27)*s(3),(true->[])),arc(s(18)*s(13),0,s(9)*s(15),(true->[])),arc(s(18)*s(13),1,s(24)*s(17),(true->[])),arc(s(18)*s(13),2,s(27)*s(3),(true->[])),arc(s(11)*s(18),0,s(2)*s(20),(true->[])),arc(s(11)*s(18),1,s(16)*s(18),(true->[])),arc(s(11)*s(18),2,s(21)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(8),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(14),(true->[])),arc(s(14)*s(8),2,s(21)*s(6),(true->[])),arc(s(12)*s(18),0,s(5)*s(20),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(21)*s(6),(true->[])),arc(s(13)*s(14),0,s(9)*s(15),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(21)*s(6),(true->[])),arc(s(27)*s(4),0,s(27)*s(5),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(1),(true->[])),arc(s(26)*s(7),0,s(20)*s(8),(true->[])),arc(s(26)*s(7),1,s(26)*s(10),(true->[])),arc(s(26)*s(7),2,s(27)*s(1),(true->[])),arc(s(25)*s(10),0,s(14)*s(15),(true->[])),arc(s(25)*s(10),1,s(25)*s(12),(true->[])),arc(s(25)*s(10),2,s(27)*s(1),(true->[])),arc(s(23)*s(16),0,s(5)*s(20),(true->[])),arc(s(23)*s(16),1,s(23)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(1),(true->[])),arc(s(24)*s(12),0,s(9)*s(15),(true->[])),arc(s(24)*s(12),1,s(24)*s(16),(true->[])),arc(s(24)*s(12),2,s(27)*s(1),(true->[])),arc(s(4)*s(20),0,s(2)*s(20),(true->[])),arc(s(4)*s(20),1,s(7)*s(20),(true->[])),arc(s(4)*s(20),2,s(10)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(10)*s(20),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(11)*s(19),0,s(2)*s(20),(true->[])),arc(s(11)*s(19),1,s(16)*s(19),(true->[])),arc(s(11)*s(19),2,s(21)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(15),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(21)*s(9),(true->[])),arc(s(14)*s(15),0,s(20)*s(15),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(21)*s(9),(true->[])),arc(s(12)*s(19),0,s(5)*s(20),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(21)*s(9),(true->[])),arc(s(13)*s(19),0,s(9)*s(20),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(21)*s(9),(true->[])),arc(s(22)*s(17),0,s(2)*s(20),(true->[])),arc(s(22)*s(17),1,s(22)*s(17),(true->[])),arc(s(22)*s(17),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(5),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(11),(true->[])),arc(s(27)*s(5),2,s(27)*s(3),(true->[])),arc(s(26)*s(11),0,s(20)*s(15),(true->[])),arc(s(26)*s(11),1,s(26)*s(13),(true->[])),arc(s(26)*s(11),2,s(27)*s(3),(true->[])),arc(s(25)*s(13),0,s(14)*s(15),(true->[])),arc(s(25)*s(13),1,s(25)*s(17),(true->[])),arc(s(25)*s(13),2,s(27)*s(3),(true->[])),arc(s(23)*s(17),0,s(5)*s(20),(true->[])),arc(s(23)*s(17),1,s(23)*s(17),(true->[])),arc(s(23)*s(17),2,s(27)*s(3),(true->[])),arc(s(24)*s(17),0,s(9)*s(20),(true->[])),arc(s(24)*s(17),1,s(24)*s(17),(true->[])),arc(s(24)*s(17),2,s(27)*s(3),(true->[])),arc(s(16)*s(18),0,s(2)*s(20),(true->[])),arc(s(16)*s(18),1,s(22)*s(18),(true->[])),arc(s(16)*s(18),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(27)*s(8),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(27)*s(6),(true->[])),arc(s(20)*s(8),0,s(27)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(14),(true->[])),arc(s(20)*s(8),2,s(27)*s(6),(true->[])),arc(s(19)*s(14),0,s(14)*s(15),(true->[])),arc(s(19)*s(14),1,s(25)*s(18),(true->[])),arc(s(19)*s(14),2,s(27)*s(6),(true->[])),arc(s(17)*s(18),0,s(5)*s(20),(true->[])),arc(s(17)*s(18),1,s(23)*s(18),(true->[])),arc(s(17)*s(18),2,s(27)*s(6),(true->[])),arc(s(18)*s(18),0,s(9)*s(20),(true->[])),arc(s(18)*s(18),1,s(24)*s(18),(true->[])),arc(s(18)*s(18),2,s(27)*s(6),(true->[])),arc(s(27)*s(7),0,s(27)*s(8),(true->[])),arc(s(27)*s(7),1,s(27)*s(10),(true->[])),arc(s(27)*s(7),2,s(27)*s(1),(true->[])),arc(s(26)*s(10),0,s(20)*s(15),(true->[])),arc(s(26)*s(10),1,s(26)*s(12),(true->[])),arc(s(26)*s(10),2,s(27)*s(1),(true->[])),arc(s(25)*s(12),0,s(14)*s(15),(true->[])),arc(s(25)*s(12),1,s(25)*s(16),(true->[])),arc(s(25)*s(12),2,s(27)*s(1),(true->[])),arc(s(24)*s(16),0,s(9)*s(20),(true->[])),arc(s(24)*s(16),1,s(24)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(1),(true->[])),arc(s(7)*s(20),0,s(2)*s(20),(true->[])),arc(s(7)*s(20),1,s(11)*s(20),(true->[])),arc(s(7)*s(20),2,s(15)*s(20),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(15)*s(20),(true->[])),arc(s(8)*s(20),0,s(5)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(15)*s(20),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(15)*s(20),(true->[])),arc(s(16)*s(19),0,s(2)*s(20),(true->[])),arc(s(16)*s(19),1,s(22)*s(19),(true->[])),arc(s(16)*s(19),2,s(27)*s(9),(true->[])),arc(s(21)*s(9),0,s(27)*s(15),(true->[])),arc(s(21)*s(9),1,s(27)*s(9),(true->[])),arc(s(21)*s(9),2,s(27)*s(9),(true->[])),arc(s(20)*s(15),0,s(27)*s(15),(true->[])),arc(s(20)*s(15),1,s(26)*s(19),(true->[])),arc(s(20)*s(15),2,s(27)*s(9),(true->[])),arc(s(19)*s(19),0,s(14)*s(20),(true->[])),arc(s(19)*s(19),1,s(25)*s(19),(true->[])),arc(s(19)*s(19),2,s(27)*s(9),(true->[])),arc(s(17)*s(19),0,s(5)*s(20),(true->[])),arc(s(17)*s(19),1,s(23)*s(19),(true->[])),arc(s(17)*s(19),2,s(27)*s(9),(true->[])),arc(s(18)*s(19),0,s(9)*s(20),(true->[])),arc(s(18)*s(19),1,s(24)*s(19),(true->[])),arc(s(18)*s(19),2,s(27)*s(9),(true->[])),arc(s(27)*s(11),0,s(27)*s(15),(true->[])),arc(s(27)*s(11),1,s(27)*s(13),(true->[])),arc(s(27)*s(11),2,s(27)*s(3),(true->[])),arc(s(26)*s(13),0,s(20)*s(15),(true->[])),arc(s(26)*s(13),1,s(26)*s(17),(true->[])),arc(s(26)*s(13),2,s(27)*s(3),(true->[])),arc(s(25)*s(17),0,s(14)*s(20),(true->[])),arc(s(25)*s(17),1,s(25)*s(17),(true->[])),arc(s(25)*s(17),2,s(27)*s(3),(true->[])),arc(s(22)*s(18),0,s(2)*s(20),(true->[])),arc(s(22)*s(18),1,s(22)*s(18),(true->[])),arc(s(22)*s(18),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(8),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(27)*s(8),0,s(27)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(14),(true->[])),arc(s(27)*s(8),2,s(27)*s(6),(true->[])),arc(s(26)*s(14),0,s(20)*s(15),(true->[])),arc(s(26)*s(14),1,s(26)*s(18),(true->[])),arc(s(26)*s(14),2,s(27)*s(6),(true->[])),arc(s(25)*s(18),0,s(14)*s(20),(true->[])),arc(s(25)*s(18),1,s(25)*s(18),(true->[])),arc(s(25)*s(18),2,s(27)*s(6),(true->[])),arc(s(23)*s(18),0,s(5)*s(20),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(27)*s(6),(true->[])),arc(s(24)*s(18),0,s(9)*s(20),(true->[])),arc(s(24)*s(18),1,s(24)*s(18),(true->[])),arc(s(24)*s(18),2,s(27)*s(6),(true->[])),arc(s(27)*s(10),0,s(27)*s(15),(true->[])),arc(s(27)*s(10),1,s(27)*s(12),(true->[])),arc(s(27)*s(10),2,s(27)*s(1),(true->[])),arc(s(26)*s(12),0,s(20)*s(15),(true->[])),arc(s(26)*s(12),1,s(26)*s(16),(true->[])),arc(s(26)*s(12),2,s(27)*s(1),(true->[])),arc(s(25)*s(16),0,s(14)*s(20),(true->[])),arc(s(25)*s(16),1,s(25)*s(16),(true->[])),arc(s(25)*s(16),2,s(27)*s(1),(true->[])),arc(s(11)*s(20),0,s(2)*s(20),(true->[])),arc(s(11)*s(20),1,s(16)*s(20),(true->[])),arc(s(11)*s(20),2,s(21)*s(20),(true->[])),arc(s(15)*s(20),0,s(20)*s(20),(true->[])),arc(s(15)*s(20),1,s(21)*s(20),(true->[])),arc(s(15)*s(20),2,s(21)*s(20),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(21)*s(20),(true->[])),arc(s(12)*s(20),0,s(5)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(21)*s(20),(true->[])),arc(s(13)*s(20),0,s(9)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(21)*s(20),(true->[])),arc(s(22)*s(19),0,s(2)*s(20),(true->[])),arc(s(22)*s(19),1,s(22)*s(19),(true->[])),arc(s(22)*s(19),2,s(27)*s(9),(true->[])),arc(s(27)*s(9),0,s(27)*s(15),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(15),0,s(27)*s(15),(true->[])),arc(s(27)*s(15),1,s(27)*s(19),(true->[])),arc(s(27)*s(15),2,s(27)*s(9),(true->[])),arc(s(26)*s(19),0,s(20)*s(20),(true->[])),arc(s(26)*s(19),1,s(26)*s(19),(true->[])),arc(s(26)*s(19),2,s(27)*s(9),(true->[])),arc(s(25)*s(19),0,s(14)*s(20),(true->[])),arc(s(25)*s(19),1,s(25)*s(19),(true->[])),arc(s(25)*s(19),2,s(27)*s(9),(true->[])),arc(s(23)*s(19),0,s(5)*s(20),(true->[])),arc(s(23)*s(19),1,s(23)*s(19),(true->[])),arc(s(23)*s(19),2,s(27)*s(9),(true->[])),arc(s(24)*s(19),0,s(9)*s(20),(true->[])),arc(s(24)*s(19),1,s(24)*s(19),(true->[])),arc(s(24)*s(19),2,s(27)*s(9),(true->[])),arc(s(27)*s(13),0,s(27)*s(15),(true->[])),arc(s(27)*s(13),1,s(27)*s(17),(true->[])),arc(s(27)*s(13),2,s(27)*s(3),(true->[])),arc(s(26)*s(17),0,s(20)*s(20),(true->[])),arc(s(26)*s(17),1,s(26)*s(17),(true->[])),arc(s(26)*s(17),2,s(27)*s(3),(true->[])),arc(s(27)*s(14),0,s(27)*s(15),(true->[])),arc(s(27)*s(14),1,s(27)*s(18),(true->[])),arc(s(27)*s(14),2,s(27)*s(6),(true->[])),arc(s(26)*s(18),0,s(20)*s(20),(true->[])),arc(s(26)*s(18),1,s(26)*s(18),(true->[])),arc(s(26)*s(18),2,s(27)*s(6),(true->[])),arc(s(27)*s(12),0,s(27)*s(15),(true->[])),arc(s(27)*s(12),1,s(27)*s(16),(true->[])),arc(s(27)*s(12),2,s(27)*s(1),(true->[])),arc(s(26)*s(16),0,s(20)*s(20),(true->[])),arc(s(26)*s(16),1,s(26)*s(16),(true->[])),arc(s(26)*s(16),2,s(27)*s(1),(true->[])),arc(s(16)*s(20),0,s(2)*s(20),(true->[])),arc(s(16)*s(20),1,s(22)*s(20),(true->[])),arc(s(16)*s(20),2,s(27)*s(20),(true->[])),arc(s(21)*s(20),0,s(27)*s(20),(true->[])),arc(s(21)*s(20),1,s(27)*s(20),(true->[])),arc(s(21)*s(20),2,s(27)*s(20),(true->[])),arc(s(20)*s(20),0,s(27)*s(20),(true->[])),arc(s(20)*s(20),1,s(26)*s(20),(true->[])),arc(s(20)*s(20),2,s(27)*s(20),(true->[])),arc(s(19)*s(20),0,s(14)*s(20),(true->[])),arc(s(19)*s(20),1,s(25)*s(20),(true->[])),arc(s(19)*s(20),2,s(27)*s(20),(true->[])),arc(s(17)*s(20),0,s(5)*s(20),(true->[])),arc(s(17)*s(20),1,s(23)*s(20),(true->[])),arc(s(17)*s(20),2,s(27)*s(20),(true->[])),arc(s(18)*s(20),0,s(9)*s(20),(true->[])),arc(s(18)*s(20),1,s(24)*s(20),(true->[])),arc(s(18)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(19),0,s(27)*s(20),(true->[])),arc(s(27)*s(19),1,s(27)*s(19),(true->[])),arc(s(27)*s(19),2,s(27)*s(9),(true->[])),arc(s(27)*s(17),0,s(27)*s(20),(true->[])),arc(s(27)*s(17),1,s(27)*s(17),(true->[])),arc(s(27)*s(17),2,s(27)*s(3),(true->[])),arc(s(27)*s(18),0,s(27)*s(20),(true->[])),arc(s(27)*s(18),1,s(27)*s(18),(true->[])),arc(s(27)*s(18),2,s(27)*s(6),(true->[])),arc(s(27)*s(16),0,s(27)*s(20),(true->[])),arc(s(27)*s(16),1,s(27)*s(16),(true->[])),arc(s(27)*s(16),2,s(27)*s(1),(true->[])),arc(s(22)*s(20),0,s(2)*s(20),(true->[])),arc(s(22)*s(20),1,s(22)*s(20),(true->[])),arc(s(22)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(20),0,s(27)*s(20),(true->[])),arc(s(27)*s(20),1,s(27)*s(20),(true->[])),arc(s(27)*s(20),2,s(27)*s(20),(true->[])),arc(s(26)*s(20),0,s(20)*s(20),(true->[])),arc(s(26)*s(20),1,s(26)*s(20),(true->[])),arc(s(26)*s(20),2,s(27)*s(20),(true->[])),arc(s(25)*s(20),0,s(14)*s(20),(true->[])),arc(s(25)*s(20),1,s(25)*s(20),(true->[])),arc(s(25)*s(20),2,s(27)*s(20),(true->[])),arc(s(23)*s(20),0,s(5)*s(20),(true->[])),arc(s(23)*s(20),1,s(23)*s(20),(true->[])),arc(s(23)*s(20),2,s(27)*s(20),(true->[])),arc(s(24)*s(20),0,s(9)*s(20),(true->[])),arc(s(24)*s(20),1,s(24)*s(20),(true->[])),arc(s(24)*s(20),2,s(27)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4)),sink(s(35)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(10)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(2)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(5)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(21)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(15)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(2)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(28)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(3),0,s(14)*s(4),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(1),(true->[])),arc(s(17)*s(3),0,s(5)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(28)*s(1),(true->[])),arc(s(18)*s(3),0,s(9)*s(4),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(28)*s(1),(true->[])),arc(s(11)*s(4),0,s(2)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(21)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(12)*s(4),0,s(5)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(21)*s(4),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(2)*s(4),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(35)*s(1),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(3),0,s(20)*s(4),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(35)*s(1),(true->[])),arc(s(25)*s(3),0,s(14)*s(4),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(35)*s(1),(true->[])),arc(s(23)*s(3),0,s(5)*s(4),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(35)*s(1),(true->[])),arc(s(24)*s(3),0,s(9)*s(4),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(35)*s(1),(true->[])),arc(s(16)*s(4),0,s(2)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(28)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(28)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(28)*s(4),(true->[])),arc(s(19)*s(4),0,s(14)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(28)*s(4),(true->[])),arc(s(17)*s(4),0,s(5)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(4),0,s(9)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(28)*s(4),(true->[])),arc(s(29)*s(3),0,s(2)*s(4),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(35)*s(1),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(3),0,s(27)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(35)*s(1),(true->[])),arc(s(33)*s(3),0,s(20)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(35)*s(1),(true->[])),arc(s(32)*s(3),0,s(14)*s(4),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(35)*s(1),(true->[])),arc(s(30)*s(3),0,s(5)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(1),(true->[])),arc(s(31)*s(3),0,s(9)*s(4),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(1),(true->[])),arc(s(22)*s(4),0,s(2)*s(4),(true->[])),arc(s(22)*s(4),1,s(29)*s(4),(true->[])),arc(s(22)*s(4),2,s(35)*s(4),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(27)*s(4),0,s(35)*s(4),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(35)*s(4),(true->[])),arc(s(26)*s(4),0,s(20)*s(4),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(35)*s(4),(true->[])),arc(s(25)*s(4),0,s(14)*s(4),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(35)*s(4),(true->[])),arc(s(23)*s(4),0,s(5)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(35)*s(4),(true->[])),arc(s(24)*s(4),0,s(9)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(35)*s(4),(true->[])),arc(s(35)*s(3),0,s(35)*s(4),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(1),(true->[])),arc(s(29)*s(4),0,s(2)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(35)*s(4),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(34)*s(4),0,s(27)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(35)*s(4),(true->[])),arc(s(33)*s(4),0,s(20)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(4),(true->[])),arc(s(32)*s(4),0,s(14)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(35)*s(4),(true->[])),arc(s(30)*s(4),0,s(5)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(35)*s(4),(true->[])),arc(s(31)*s(4),0,s(9)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(35)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4)),sink(s(35)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(2)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(2)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(5)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(4),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(10)*s(4),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(2)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(5)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(9)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(21)*s(1),(true->[])),arc(s(7)*s(4),0,s(2)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(8)*s(4),0,s(5)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(15)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(2)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(28)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(3),0,s(14)*s(4),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(1),(true->[])),arc(s(17)*s(3),0,s(5)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(28)*s(1),(true->[])),arc(s(18)*s(3),0,s(9)*s(4),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(28)*s(1),(true->[])),arc(s(11)*s(4),0,s(2)*s(4),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(21)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(12)*s(4),0,s(5)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(21)*s(4),(true->[])),arc(s(13)*s(4),0,s(9)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(2)*s(4),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(35)*s(1),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(3),0,s(20)*s(4),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(35)*s(1),(true->[])),arc(s(25)*s(3),0,s(14)*s(4),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(35)*s(1),(true->[])),arc(s(23)*s(3),0,s(5)*s(4),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(35)*s(1),(true->[])),arc(s(24)*s(3),0,s(9)*s(4),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(35)*s(1),(true->[])),arc(s(16)*s(4),0,s(2)*s(4),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(28)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(28)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(28)*s(4),(true->[])),arc(s(19)*s(4),0,s(14)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(28)*s(4),(true->[])),arc(s(17)*s(4),0,s(5)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(4),0,s(9)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(28)*s(4),(true->[])),arc(s(29)*s(3),0,s(2)*s(4),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(35)*s(1),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(3),0,s(27)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(35)*s(1),(true->[])),arc(s(33)*s(3),0,s(20)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(35)*s(1),(true->[])),arc(s(32)*s(3),0,s(14)*s(4),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(35)*s(1),(true->[])),arc(s(30)*s(3),0,s(5)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(1),(true->[])),arc(s(31)*s(3),0,s(9)*s(4),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(1),(true->[])),arc(s(22)*s(4),0,s(2)*s(4),(true->[])),arc(s(22)*s(4),1,s(29)*s(4),(true->[])),arc(s(22)*s(4),2,s(35)*s(4),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(27)*s(4),0,s(35)*s(4),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(35)*s(4),(true->[])),arc(s(26)*s(4),0,s(20)*s(4),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(35)*s(4),(true->[])),arc(s(25)*s(4),0,s(14)*s(4),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(35)*s(4),(true->[])),arc(s(23)*s(4),0,s(5)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(35)*s(4),(true->[])),arc(s(24)*s(4),0,s(9)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(35)*s(4),(true->[])),arc(s(35)*s(3),0,s(35)*s(4),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(1),(true->[])),arc(s(29)*s(4),0,s(2)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(35)*s(4),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(34)*s(4),0,s(27)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(35)*s(4),(true->[])),arc(s(33)*s(4),0,s(20)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(4),(true->[])),arc(s(32)*s(4),0,s(14)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(35)*s(4),(true->[])),arc(s(30)*s(4),0,s(5)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(35)*s(4),(true->[])),arc(s(31)*s(4),0,s(9)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(35)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(8)),sink(s(30)*s(8)),sink(s(31)*s(8)),sink(s(32)*s(8)),sink(s(33)*s(8)),sink(s(34)*s(8)),sink(s(35)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(5),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(5),0,s(5)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(7),(true->[])),arc(s(2)*s(5),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(2)*s(8),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(5),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(7),0,s(2)*s(8),(true->[])),arc(s(4)*s(7),1,s(7)*s(7),(true->[])),arc(s(4)*s(7),2,s(10)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(8),0,s(5)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(6),0,s(2)*s(8),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(6),0,s(5)*s(8),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(5),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(21)*s(1),(true->[])),arc(s(7)*s(7),0,s(2)*s(8),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(7),0,s(5)*s(8),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(15)*s(3),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(4)*s(8),0,s(2)*s(8),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(10)*s(8),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(8),(true->[])),arc(s(16)*s(6),0,s(2)*s(8),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(28)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(5),(true->[])),arc(s(19)*s(4),1,s(25)*s(6),(true->[])),arc(s(19)*s(4),2,s(28)*s(1),(true->[])),arc(s(17)*s(6),0,s(5)*s(8),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(28)*s(1),(true->[])),arc(s(18)*s(6),0,s(9)*s(8),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(28)*s(1),(true->[])),arc(s(11)*s(7),0,s(2)*s(8),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(21)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(21)*s(3),(true->[])),arc(s(12)*s(7),0,s(5)*s(8),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(21)*s(3),(true->[])),arc(s(13)*s(7),0,s(9)*s(8),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(21)*s(3),(true->[])),arc(s(7)*s(8),0,s(2)*s(8),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(15)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(15)*s(8),(true->[])),arc(s(8)*s(8),0,s(5)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(15)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(15)*s(8),(true->[])),arc(s(22)*s(6),0,s(2)*s(8),(true->[])),arc(s(22)*s(6),1,s(29)*s(6),(true->[])),arc(s(22)*s(6),2,s(35)*s(1),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(4),0,s(20)*s(5),(true->[])),arc(s(26)*s(4),1,s(33)*s(6),(true->[])),arc(s(26)*s(4),2,s(35)*s(1),(true->[])),arc(s(25)*s(6),0,s(14)*s(8),(true->[])),arc(s(25)*s(6),1,s(32)*s(6),(true->[])),arc(s(25)*s(6),2,s(35)*s(1),(true->[])),arc(s(23)*s(6),0,s(5)*s(8),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(35)*s(1),(true->[])),arc(s(24)*s(6),0,s(9)*s(8),(true->[])),arc(s(24)*s(6),1,s(31)*s(6),(true->[])),arc(s(24)*s(6),2,s(35)*s(1),(true->[])),arc(s(16)*s(7),0,s(2)*s(8),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(28)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(28)*s(3),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(7),(true->[])),arc(s(20)*s(5),2,s(28)*s(3),(true->[])),arc(s(19)*s(7),0,s(14)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(7),(true->[])),arc(s(19)*s(7),2,s(28)*s(3),(true->[])),arc(s(17)*s(7),0,s(5)*s(8),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(28)*s(3),(true->[])),arc(s(18)*s(7),0,s(9)*s(8),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(28)*s(3),(true->[])),arc(s(11)*s(8),0,s(2)*s(8),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(21)*s(8),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(21)*s(8),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(21)*s(8),(true->[])),arc(s(12)*s(8),0,s(5)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(21)*s(8),(true->[])),arc(s(13)*s(8),0,s(9)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(21)*s(8),(true->[])),arc(s(29)*s(6),0,s(2)*s(8),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(35)*s(1),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(4),0,s(27)*s(5),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(35)*s(1),(true->[])),arc(s(33)*s(6),0,s(20)*s(8),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(35)*s(1),(true->[])),arc(s(32)*s(6),0,s(14)*s(8),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(35)*s(1),(true->[])),arc(s(30)*s(6),0,s(5)*s(8),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(35)*s(1),(true->[])),arc(s(31)*s(6),0,s(9)*s(8),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(35)*s(1),(true->[])),arc(s(22)*s(7),0,s(2)*s(8),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(35)*s(3),(true->[])),arc(s(28)*s(3),0,s(35)*s(5),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(3),(true->[])),arc(s(27)*s(5),0,s(35)*s(5),(true->[])),arc(s(27)*s(5),1,s(34)*s(7),(true->[])),arc(s(27)*s(5),2,s(35)*s(3),(true->[])),arc(s(26)*s(7),0,s(20)*s(8),(true->[])),arc(s(26)*s(7),1,s(33)*s(7),(true->[])),arc(s(26)*s(7),2,s(35)*s(3),(true->[])),arc(s(25)*s(7),0,s(14)*s(8),(true->[])),arc(s(25)*s(7),1,s(32)*s(7),(true->[])),arc(s(25)*s(7),2,s(35)*s(3),(true->[])),arc(s(23)*s(7),0,s(5)*s(8),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(35)*s(3),(true->[])),arc(s(24)*s(7),0,s(9)*s(8),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(35)*s(3),(true->[])),arc(s(16)*s(8),0,s(2)*s(8),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(28)*s(8),(true->[])),arc(s(21)*s(8),0,s(27)*s(8),(true->[])),arc(s(21)*s(8),1,s(28)*s(8),(true->[])),arc(s(21)*s(8),2,s(28)*s(8),(true->[])),arc(s(20)*s(8),0,s(27)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(8),(true->[])),arc(s(20)*s(8),2,s(28)*s(8),(true->[])),arc(s(19)*s(8),0,s(14)*s(8),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(28)*s(8),(true->[])),arc(s(17)*s(8),0,s(5)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(28)*s(8),(true->[])),arc(s(18)*s(8),0,s(9)*s(8),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(28)*s(8),(true->[])),arc(s(35)*s(4),0,s(35)*s(5),(true->[])),arc(s(35)*s(4),1,s(35)*s(6),(true->[])),arc(s(35)*s(4),2,s(35)*s(1),(true->[])),arc(s(34)*s(6),0,s(27)*s(8),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(35)*s(1),(true->[])),arc(s(29)*s(7),0,s(2)*s(8),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(35)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(5),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(35)*s(5),0,s(35)*s(5),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(3),(true->[])),arc(s(34)*s(7),0,s(27)*s(8),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(35)*s(3),(true->[])),arc(s(33)*s(7),0,s(20)*s(8),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(3),(true->[])),arc(s(32)*s(7),0,s(14)*s(8),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(35)*s(3),(true->[])),arc(s(30)*s(7),0,s(5)*s(8),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(35)*s(3),(true->[])),arc(s(31)*s(7),0,s(9)*s(8),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(35)*s(3),(true->[])),arc(s(22)*s(8),0,s(2)*s(8),(true->[])),arc(s(22)*s(8),1,s(29)*s(8),(true->[])),arc(s(22)*s(8),2,s(35)*s(8),(true->[])),arc(s(28)*s(8),0,s(35)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(8),(true->[])),arc(s(28)*s(8),2,s(35)*s(8),(true->[])),arc(s(27)*s(8),0,s(35)*s(8),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(35)*s(8),(true->[])),arc(s(26)*s(8),0,s(20)*s(8),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(35)*s(8),(true->[])),arc(s(25)*s(8),0,s(14)*s(8),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(35)*s(8),(true->[])),arc(s(23)*s(8),0,s(5)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(35)*s(8),(true->[])),arc(s(24)*s(8),0,s(9)*s(8),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(35)*s(8),(true->[])),arc(s(35)*s(6),0,s(35)*s(8),(true->[])),arc(s(35)*s(6),1,s(35)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(1),(true->[])),arc(s(35)*s(7),0,s(35)*s(8),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(3),(true->[])),arc(s(29)*s(8),0,s(2)*s(8),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(35)*s(8),(true->[])),arc(s(35)*s(8),0,s(35)*s(8),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(8),(true->[])),arc(s(34)*s(8),0,s(27)*s(8),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(35)*s(8),(true->[])),arc(s(33)*s(8),0,s(20)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(35)*s(8),(true->[])),arc(s(32)*s(8),0,s(14)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(35)*s(8),(true->[])),arc(s(30)*s(8),0,s(5)*s(8),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(35)*s(8),(true->[])),arc(s(31)*s(8),0,s(9)*s(8),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(35)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_increasing_terrace, sum_width_increasing_terrace_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(29)*s(9)),sink(s(30)*s(9)),sink(s(31)*s(9)),sink(s(32)*s(9)),sink(s(33)*s(9)),sink(s(34)*s(9)),sink(s(35)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(2)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(10)*s(1),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(6),0,s(5)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(8),(true->[])),arc(s(2)*s(6),2,s(6)*s(3),(true->[])),arc(s(7)*s(5),0,s(2)*s(6),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(15)*s(1),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(5)*s(6),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(15)*s(1),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(4)*s(8),0,s(2)*s(9),(true->[])),arc(s(4)*s(8),1,s(7)*s(8),(true->[])),arc(s(4)*s(8),2,s(10)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(6),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(7),0,s(2)*s(9),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(21)*s(1),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(5)*s(6),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(9)*s(6),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(21)*s(1),(true->[])),arc(s(2)*s(9),0,s(5)*s(9),(true->[])),arc(s(2)*s(9),1,s(4)*s(9),(true->[])),arc(s(2)*s(9),2,s(6)*s(9),(true->[])),arc(s(7)*s(8),0,s(2)*s(9),(true->[])),arc(s(7)*s(8),1,s(11)*s(8),(true->[])),arc(s(7)*s(8),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(6),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(8)*s(8),0,s(5)*s(9),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(15)*s(3),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(15)*s(3),(true->[])),arc(s(16)*s(7),0,s(2)*s(9),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(28)*s(1),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(4),0,s(14)*s(6),(true->[])),arc(s(19)*s(4),1,s(25)*s(5),(true->[])),arc(s(19)*s(4),2,s(28)*s(1),(true->[])),arc(s(17)*s(7),0,s(5)*s(9),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(28)*s(1),(true->[])),arc(s(18)*s(5),0,s(9)*s(6),(true->[])),arc(s(18)*s(5),1,s(24)*s(7),(true->[])),arc(s(18)*s(5),2,s(28)*s(1),(true->[])),arc(s(4)*s(9),0,s(2)*s(9),(true->[])),arc(s(4)*s(9),1,s(7)*s(9),(true->[])),arc(s(4)*s(9),2,s(10)*s(9),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(11)*s(8),0,s(2)*s(9),(true->[])),arc(s(11)*s(8),1,s(16)*s(8),(true->[])),arc(s(11)*s(8),2,s(21)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(6),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(21)*s(3),(true->[])),arc(s(12)*s(8),0,s(5)*s(9),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(21)*s(3),(true->[])),arc(s(13)*s(8),0,s(9)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(21)*s(3),(true->[])),arc(s(22)*s(7),0,s(2)*s(9),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(35)*s(1),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(4),0,s(20)*s(6),(true->[])),arc(s(26)*s(4),1,s(33)*s(5),(true->[])),arc(s(26)*s(4),2,s(35)*s(1),(true->[])),arc(s(25)*s(5),0,s(14)*s(6),(true->[])),arc(s(25)*s(5),1,s(32)*s(7),(true->[])),arc(s(25)*s(5),2,s(35)*s(1),(true->[])),arc(s(23)*s(7),0,s(5)*s(9),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(35)*s(1),(true->[])),arc(s(24)*s(7),0,s(9)*s(9),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(35)*s(1),(true->[])),arc(s(7)*s(9),0,s(2)*s(9),(true->[])),arc(s(7)*s(9),1,s(11)*s(9),(true->[])),arc(s(7)*s(9),2,s(15)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(9),(true->[])),arc(s(8)*s(9),0,s(5)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(15)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(15)*s(9),(true->[])),arc(s(16)*s(8),0,s(2)*s(9),(true->[])),arc(s(16)*s(8),1,s(22)*s(8),(true->[])),arc(s(16)*s(8),2,s(28)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(6),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(28)*s(3),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(28)*s(3),(true->[])),arc(s(19)*s(8),0,s(14)*s(9),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(28)*s(3),(true->[])),arc(s(17)*s(8),0,s(5)*s(9),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(28)*s(3),(true->[])),arc(s(18)*s(8),0,s(9)*s(9),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(28)*s(3),(true->[])),arc(s(29)*s(7),0,s(2)*s(9),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(35)*s(1),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(4),0,s(27)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(5),(true->[])),arc(s(34)*s(4),2,s(35)*s(1),(true->[])),arc(s(33)*s(5),0,s(20)*s(6),(true->[])),arc(s(33)*s(5),1,s(33)*s(7),(true->[])),arc(s(33)*s(5),2,s(35)*s(1),(true->[])),arc(s(32)*s(7),0,s(14)*s(9),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(35)*s(1),(true->[])),arc(s(30)*s(7),0,s(5)*s(9),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(35)*s(1),(true->[])),arc(s(31)*s(7),0,s(9)*s(9),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(35)*s(1),(true->[])),arc(s(11)*s(9),0,s(2)*s(9),(true->[])),arc(s(11)*s(9),1,s(16)*s(9),(true->[])),arc(s(11)*s(9),2,s(21)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(9),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(21)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(21)*s(9),(true->[])),arc(s(12)*s(9),0,s(5)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(21)*s(9),(true->[])),arc(s(13)*s(9),0,s(9)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(21)*s(9),(true->[])),arc(s(22)*s(8),0,s(2)*s(9),(true->[])),arc(s(22)*s(8),1,s(29)*s(8),(true->[])),arc(s(22)*s(8),2,s(35)*s(3),(true->[])),arc(s(28)*s(3),0,s(35)*s(6),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(3),(true->[])),arc(s(27)*s(6),0,s(35)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(8),(true->[])),arc(s(27)*s(6),2,s(35)*s(3),(true->[])),arc(s(26)*s(8),0,s(20)*s(9),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(35)*s(3),(true->[])),arc(s(25)*s(8),0,s(14)*s(9),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(35)*s(3),(true->[])),arc(s(23)*s(8),0,s(5)*s(9),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(35)*s(3),(true->[])),arc(s(24)*s(8),0,s(9)*s(9),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(35)*s(3),(true->[])),arc(s(35)*s(4),0,s(35)*s(6),(true->[])),arc(s(35)*s(4),1,s(35)*s(5),(true->[])),arc(s(35)*s(4),2,s(35)*s(1),(true->[])),arc(s(34)*s(5),0,s(27)*s(6),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(35)*s(1),(true->[])),arc(s(33)*s(7),0,s(20)*s(9),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(1),(true->[])),arc(s(16)*s(9),0,s(2)*s(9),(true->[])),arc(s(16)*s(9),1,s(22)*s(9),(true->[])),arc(s(16)*s(9),2,s(28)*s(9),(true->[])),arc(s(21)*s(9),0,s(27)*s(9),(true->[])),arc(s(21)*s(9),1,s(28)*s(9),(true->[])),arc(s(21)*s(9),2,s(28)*s(9),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(28)*s(9),(true->[])),arc(s(19)*s(9),0,s(14)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(28)*s(9),(true->[])),arc(s(17)*s(9),0,s(5)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(28)*s(9),(true->[])),arc(s(18)*s(9),0,s(9)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(28)*s(9),(true->[])),arc(s(29)*s(8),0,s(2)*s(9),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(35)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(6),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(35)*s(6),0,s(35)*s(6),(true->[])),arc(s(35)*s(6),1,s(35)*s(8),(true->[])),arc(s(35)*s(6),2,s(35)*s(3),(true->[])),arc(s(34)*s(8),0,s(27)*s(9),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(35)*s(3),(true->[])),arc(s(33)*s(8),0,s(20)*s(9),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(35)*s(3),(true->[])),arc(s(32)*s(8),0,s(14)*s(9),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(35)*s(3),(true->[])),arc(s(30)*s(8),0,s(5)*s(9),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(35)*s(3),(true->[])),arc(s(31)*s(8),0,s(9)*s(9),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(35)*s(3),(true->[])),arc(s(35)*s(5),0,s(35)*s(6),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(1),(true->[])),arc(s(34)*s(7),0,s(27)*s(9),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(35)*s(1),(true->[])),arc(s(22)*s(9),0,s(2)*s(9),(true->[])),arc(s(22)*s(9),1,s(29)*s(9),(true->[])),arc(s(22)*s(9),2,s(35)*s(9),(true->[])),arc(s(28)*s(9),0,s(35)*s(9),(true->[])),arc(s(28)*s(9),1,s(35)*s(9),(true->[])),arc(s(28)*s(9),2,s(35)*s(9),(true->[])),arc(s(27)*s(9),0,s(35)*s(9),(true->[])),arc(s(27)*s(9),1,s(34)*s(9),(true->[])),arc(s(27)*s(9),2,s(35)*s(9),(true->[])),arc(s(26)*s(9),0,s(20)*s(9),(true->[])),arc(s(26)*s(9),1,s(33)*s(9),(true->[])),arc(s(26)*s(9),2,s(35)*s(9),(true->[])),arc(s(25)*s(9),0,s(14)*s(9),(true->[])),arc(s(25)*s(9),1,s(32)*s(9),(true->[])),arc(s(25)*s(9),2,s(35)*s(9),(true->[])),arc(s(23)*s(9),0,s(5)*s(9),(true->[])),arc(s(23)*s(9),1,s(30)*s(9),(true->[])),arc(s(23)*s(9),2,s(35)*s(9),(true->[])),arc(s(24)*s(9),0,s(9)*s(9),(true->[])),arc(s(24)*s(9),1,s(31)*s(9),(true->[])),arc(s(24)*s(9),2,s(35)*s(9),(true->[])),arc(s(35)*s(8),0,s(35)*s(9),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(3),(true->[])),arc(s(35)*s(7),0,s(35)*s(9),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(1),(true->[])),arc(s(29)*s(9),0,s(2)*s(9),(true->[])),arc(s(29)*s(9),1,s(29)*s(9),(true->[])),arc(s(29)*s(9),2,s(35)*s(9),(true->[])),arc(s(35)*s(9),0,s(35)*s(9),(true->[])),arc(s(35)*s(9),1,s(35)*s(9),(true->[])),arc(s(35)*s(9),2,s(35)*s(9),(true->[])),arc(s(34)*s(9),0,s(27)*s(9),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(35)*s(9),(true->[])),arc(s(33)*s(9),0,s(20)*s(9),(true->[])),arc(s(33)*s(9),1,s(33)*s(9),(true->[])),arc(s(33)*s(9),2,s(35)*s(9),(true->[])),arc(s(32)*s(9),0,s(14)*s(9),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(35)*s(9),(true->[])),arc(s(30)*s(9),0,s(5)*s(9),(true->[])),arc(s(30)*s(9),1,s(30)*s(9),(true->[])),arc(s(30)*s(9),2,s(35)*s(9),(true->[])),arc(s(31)*s(9),0,s(9)*s(9),(true->[])),arc(s(31)*s(9),1,s(31)*s(9),(true->[])),arc(s(31)*s(9),2,s(35)*s(9),(true->[]))],[],[],[])).
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sum_width_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1430: Illustrating the SUM_WIDTH_INCREASING_TERRACE constraint of the
Example slot
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Automaton Figures 4.1431 and 4.1432 respectively depict the automaton associated with the constraint
SUM_WIDTH_INCREASING_TERRACE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C

≥

<

<

=
{D ← D + 1}

>

=
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

>

{D
←

0}

Figure 4.1431: Automaton for the SUM_WIDTH_INCREASING_TERRACE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the INCREAS-
ING_TERRACE pattern where default is 0

s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C

−→
D +

←−
D + 1

C

t
−→
C +

←−
C

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.363: Concrete glue matrix, derived from the parametrised glue matrix 3.10,
for the SUM_WIDTH_INCREASING_TERRACE constraint defined as the composition of
the INCREASING_TERRACE pattern , the feature WIDTH , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s
{

D ← 0
R← default

}

< r= t

R

≥

<

<

=
{D ← D + 1}

>

=
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

>

{D
←

0}

Figure 4.1432: Simplified automaton for the SUM_WIDTH_INCREASING_TERRACE
constraint obtained by applying decoration Table 3.29 to the seed transducer of the
INCREASING_TERRACE pattern where default is 0; Ri−Ri−1 ≥ 0 and−Ri+Ri−1 +
Di−1 + 1 ≥ 0 are linear invariants.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.364: Concrete glue matrix, derived from the parametrised glue matrix 3.10, for
the simplified automaton of the SUM_WIDTH_INCREASING_TERRACE constraint de-
fined as the composition of the INCREASING_TERRACE pattern , the feature WIDTH ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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Specialisation

s < r = t
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Figure 4.1433: (left) Automaton without registers for the SUM_WIDTH_INCREA-
SING_TERRACE_EQ_UP constraint; it describes all sequences maximising the sum of
the widths of all the occurrences of the INCREASING_TERRACE pattern of a sequence
of sv variables, i.e. max(0, sv− 2) of the Restrictions slot (see ¬). (right) All corre-
sponding solutions for sv− 1 ∈ {1, 2, 3, 4}.
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Figure 4.1434: Automata without registers for the SUM_WIDTH_INCREA-
SING_TERRACE_IS_EVEN and the (B) SUM_WIDTH_INCREASING_TERRA-
CE_IS_ODD constraints; they respectively achieve an even/odd sum of width of
the INCREASING_TERRACE pattern on a sequence of n variables; the second symbol
represents whether the register D is even or odd, while the third symbol denotes
whether the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.



SUM_WIDTH_INCREASING_TERRACE 2967



2968 SUM_WIDTH_INFLEXION

SUM_WIDTH_INFLEXION

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint SUM_WIDTH_INFLEXION(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1438)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the INFLEXION pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example (13, 〈1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4〉)

Figure 4.1435 provides an example where the SUM_WIDTH_INFLEXION

(13, [1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_inflexion,['20141203']).

ctr_origin(sum_width_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(sum_width_inflexion,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_inflexion,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_inflexion, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_inflexion, []).

ctr_functional_dependency(sum_width_inflexion, 1, [2]).

ctr_typical(sum_width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_width_inflexion,sum_width_inflexion(13,[[var-1],[var-2],[var-6],[var-6],[var-4],[var-4],[var-3],[var-5],[var-2],[var-5],[var-1],[var-5],[var-3],[var-3],[var-4],[var-4]])).


ctr_key_words(sum_width_inflexion,[]).

ctr_eval(sum_width_inflexion, [checker(sum_width_inflexion_c1),
    checker(sum_width_inflexion_c),
    automaton(sum_width_inflexion_a1),
    automaton(sum_width_inflexion_a),
    automaton_with_signature(sum_width_inflexion_a1_s),
    automaton_with_signature(sum_width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_inflexion_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_inflexion_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_inflexion_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_width_inflexion_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_inflexion_c([Xj|Xs], Default, t, C, D, R, Result).
sum_width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_inflexion_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_inflexion_c([Xj|Xs], Default, t, C, 0, A1000, Result).
sum_width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        sum_width_inflexion_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        sum_width_inflexion_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_inflexion_c([Xj|Xs], Default, r, C, 0, A1000, Result).

sum_width_inflexion_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_inflexion_c1(VARS, Default, s, 0, Default, Value).

sum_width_inflexion_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=:=Xj, !,
        sum_width_inflexion_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_width_inflexion_c1([Xj|Xs], Default, t, D, R, Result).
sum_width_inflexion_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_width_inflexion_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_inflexion_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_inflexion_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        sum_width_inflexion_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_width_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        sum_width_inflexion_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_inflexion_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_inflexion_c1([Xj|Xs], Default, r, 0, A1000, Result).

ctr_automaton_signature(sum_width_inflexion, sum_width_inflexion_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_inflexion, sum_width_inflexion_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_inflexion, sum_width_inflexion_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_inflexion, sum_width_inflexion_ao1, pair_signature(2,signature)).

sum_width_inflexion_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_inflexion_a(Flag,Value,VARIABLES,Default).

sum_width_inflexion_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_inflexion_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, R + D + 1])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_inflexion_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_inflexion_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_inflexion_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_inflexion_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([C, D, R])),
        arc(s,GT,t,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([C, 0, R + D + 1])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_inflexion_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_inflexion_a1(Flag,Value,VARIABLES,Default).

sum_width_inflexion_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_inflexion_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, R + D + 1])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_inflexion_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_inflexion_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_inflexion_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_inflexion_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,([D, R])),
        arc(s,GT,t,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, R + D + 1])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_inflexion_r(VALUE,Xs,SV):-
        sum_width_inflexion_r(VALUE,Xs,SV,SV).

sum_width_inflexion_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=1,
        VALUE#=<max(0,SV-2).



ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_0, kernel([source(s(2)),sink(s(1)),sink(s(2)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_1, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_2, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_3, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_4, kernel([source(s(1)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_5, kernel([source(s(1)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_2_and_up_minus_1, kernel([source(a),sink(m),sink(n),sink(o)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,d,(true->[])),arc(b,0,e,(true->[])),arc(b,1,b,(true->[])),arc(b,2,f,(true->[])),arc(c,0,g,(true->[])),arc(c,1,g,(true->[])),arc(c,2,h,(true->[])),arc(d,0,g,(true->[])),arc(d,1,h,(true->[])),arc(d,2,h,(true->[])),arc(e,0,i,(true->[])),arc(e,1,i,(true->[])),arc(e,2,j,(true->[])),arc(f,0,i,(true->[])),arc(f,1,j,(true->[])),arc(f,2,j,(true->[])),arc(g,0,g,(true->[])),arc(g,1,g,(true->[])),arc(g,2,k,(true->[])),arc(h,0,l,(true->[])),arc(h,1,h,(true->[])),arc(h,2,h,(true->[])),arc(i,0,i,(true->[])),arc(i,1,i,(true->[])),arc(i,2,o,(true->[])),arc(j,0,o,(true->[])),arc(j,1,j,(true->[])),arc(j,2,j,(true->[])),arc(k,0,l,(true->[])),arc(k,1,m,(true->[])),arc(k,2,m,(true->[])),arc(l,0,n,(true->[])),arc(l,1,n,(true->[])),arc(l,2,k,(true->[])),arc(m,0,l,(true->[])),arc(m,1,m,(true->[])),arc(m,2,m,(true->[])),arc(n,0,n,(true->[])),arc(n,1,n,(true->[])),arc(n,2,k,(true->[])),arc(o,0,o,(true->[])),arc(o,1,o,(true->[])),arc(o,2,o,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(u)],[arc(s,0,r,(true->[])),arc(s,1,u,(true->[])),arc(s,2,t,(true->[])),arc(r,0,r1,(true->[])),arc(r,1,r1,(true->[])),arc(r,2,t,(true->[])),arc(r1,0,r1,(true->[])),arc(r1,1,r1,(true->[])),arc(r1,2,t,(true->[])),arc(t,0,r,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,t1,(true->[])),arc(t1,0,r,(true->[])),arc(t1,1,t1,(true->[])),arc(t1,2,t1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(rOE),sink(tEE),sink(tOE)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,tEE,(true->[])),arc(rEE,0,rOE,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,tEO,(true->[])),arc(rOE,0,rEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,tEE,(true->[])),arc(tEE,0,rEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,tOE,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,tEE,(true->[])),arc(rEO,0,rOO,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,tEE,(true->[])),arc(rOO,0,rEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,tEO,(true->[])),arc(tEO,0,rEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,tOO,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,tEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_is_odd, kernel([source(sEE),sink(rEO),sink(rOO),sink(tEO),sink(tOO)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,tEE,(true->[])),arc(rEE,0,rOE,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,tEO,(true->[])),arc(rOE,0,rEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,tEE,(true->[])),arc(tEE,0,rEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,tOE,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,tEE,(true->[])),arc(rEO,0,rOO,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,tEE,(true->[])),arc(rOO,0,rEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,tEO,(true->[])),arc(tEO,0,rEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,tOO,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,tEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_gt_0, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_lt_up, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(2),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_up_minus_1, kernel([source(s(3)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(13),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(10),0,s(1),(true->[])),arc(s(10),1,s(1),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(7),(true->[])),arc(s(11),1,s(2),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(4),(true->[])),arc(s(12),1,s(4),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(6),(true->[])),arc(s(13),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_gt_1, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_lt_up_minus_1, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(2),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(6),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_up_minus_2, kernel([source(s(3)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(11),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(14),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(22),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(18),(true->[])),arc(s(10),2,s(18),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(5),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(22),(true->[])),arc(s(17),0,s(1),(true->[])),arc(s(17),1,s(1),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),0,s(7),(true->[])),arc(s(18),1,s(2),(true->[])),arc(s(18),2,s(2),(true->[])),arc(s(19),0,s(4),(true->[])),arc(s(19),1,s(4),(true->[])),arc(s(19),2,s(11),(true->[])),arc(s(20),0,s(14),(true->[])),arc(s(20),1,s(6),(true->[])),arc(s(20),2,s(6),(true->[])),arc(s(21),0,s(9),(true->[])),arc(s(21),1,s(9),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(21),(true->[])),arc(s(22),1,s(12),(true->[])),arc(s(22),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_gt_2, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_lt_up_minus_2, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(2),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(6),(true->[])),arc(s(15),0,s(22),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(12),(true->[])),arc(s(16),0,s(23),(true->[])),arc(s(16),1,s(23),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(2),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(6),(true->[])),arc(s(22),0,s(22),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(12),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(23),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_up_minus_3, kernel([source(s(3)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(11),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(14),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(23),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(5),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(24),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(33),(true->[])),arc(s(17),0,s(7),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(14),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(29),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(31),(true->[])),arc(s(20),0,s(32),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(26),(true->[])),arc(s(21),1,s(26),(true->[])),arc(s(21),2,s(5),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(28),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(32),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(33),(true->[])),arc(s(26),0,s(1),(true->[])),arc(s(26),1,s(1),(true->[])),arc(s(26),2,s(5),(true->[])),arc(s(27),0,s(7),(true->[])),arc(s(27),1,s(2),(true->[])),arc(s(27),2,s(2),(true->[])),arc(s(28),0,s(4),(true->[])),arc(s(28),1,s(4),(true->[])),arc(s(28),2,s(11),(true->[])),arc(s(29),0,s(14),(true->[])),arc(s(29),1,s(6),(true->[])),arc(s(29),2,s(6),(true->[])),arc(s(30),0,s(9),(true->[])),arc(s(30),1,s(9),(true->[])),arc(s(30),2,s(19),(true->[])),arc(s(31),0,s(23),(true->[])),arc(s(31),1,s(12),(true->[])),arc(s(31),2,s(12),(true->[])),arc(s(32),0,s(16),(true->[])),arc(s(32),1,s(16),(true->[])),arc(s(32),2,s(33),(true->[])),arc(s(33),0,s(32),(true->[])),arc(s(33),1,s(20),(true->[])),arc(s(33),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_gt_3, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_lt_up_minus_3, kernel([source(s(1)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(2),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(6),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(12),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(29),(true->[])),arc(s(21),0,s(30),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(2),(true->[])),arc(s(22),0,s(31),(true->[])),arc(s(22),1,s(31),(true->[])),arc(s(22),2,s(6),(true->[])),arc(s(23),0,s(32),(true->[])),arc(s(23),1,s(32),(true->[])),arc(s(23),2,s(12),(true->[])),arc(s(24),0,s(33),(true->[])),arc(s(24),1,s(33),(true->[])),arc(s(24),2,s(20),(true->[])),arc(s(25),0,s(34),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(34),(true->[])),arc(s(26),0,s(3),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[])),arc(s(27),0,s(8),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[])),arc(s(28),0,s(15),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(28),(true->[])),arc(s(29),0,s(24),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(29),(true->[])),arc(s(30),0,s(30),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(2),(true->[])),arc(s(31),0,s(31),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(6),(true->[])),arc(s(32),0,s(32),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(12),(true->[])),arc(s(33),0,s(33),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(20),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(34),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_up_minus_4, kernel([source(s(3)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(11),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(14),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(23),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(5),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(24),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(29),(true->[])),arc(s(17),0,s(7),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(14),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(34),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(31),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(5),(true->[])),arc(s(22),0,s(32),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(33),(true->[])),arc(s(23),1,s(33),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(35),(true->[])),arc(s(24),2,s(29),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(46),(true->[])),arc(s(26),0,s(7),(true->[])),arc(s(26),1,s(38),(true->[])),arc(s(26),2,s(38),(true->[])),arc(s(27),0,s(14),(true->[])),arc(s(27),1,s(40),(true->[])),arc(s(27),2,s(40),(true->[])),arc(s(28),0,s(23),(true->[])),arc(s(28),1,s(42),(true->[])),arc(s(28),2,s(42),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(44),(true->[])),arc(s(29),2,s(44),(true->[])),arc(s(30),0,s(45),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(30),(true->[])),arc(s(31),0,s(37),(true->[])),arc(s(31),1,s(37),(true->[])),arc(s(31),2,s(5),(true->[])),arc(s(32),0,s(39),(true->[])),arc(s(32),1,s(39),(true->[])),arc(s(32),2,s(11),(true->[])),arc(s(33),0,s(41),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(19),(true->[])),arc(s(34),0,s(43),(true->[])),arc(s(34),1,s(43),(true->[])),arc(s(34),2,s(29),(true->[])),arc(s(35),0,s(45),(true->[])),arc(s(35),1,s(36),(true->[])),arc(s(35),2,s(46),(true->[])),arc(s(37),0,s(1),(true->[])),arc(s(37),1,s(1),(true->[])),arc(s(37),2,s(5),(true->[])),arc(s(38),0,s(7),(true->[])),arc(s(38),1,s(2),(true->[])),arc(s(38),2,s(2),(true->[])),arc(s(39),0,s(4),(true->[])),arc(s(39),1,s(4),(true->[])),arc(s(39),2,s(11),(true->[])),arc(s(40),0,s(14),(true->[])),arc(s(40),1,s(6),(true->[])),arc(s(40),2,s(6),(true->[])),arc(s(41),0,s(9),(true->[])),arc(s(41),1,s(9),(true->[])),arc(s(41),2,s(19),(true->[])),arc(s(42),0,s(23),(true->[])),arc(s(42),1,s(12),(true->[])),arc(s(42),2,s(12),(true->[])),arc(s(43),0,s(16),(true->[])),arc(s(43),1,s(16),(true->[])),arc(s(43),2,s(29),(true->[])),arc(s(44),0,s(34),(true->[])),arc(s(44),1,s(20),(true->[])),arc(s(44),2,s(20),(true->[])),arc(s(45),0,s(25),(true->[])),arc(s(45),1,s(25),(true->[])),arc(s(45),2,s(46),(true->[])),arc(s(46),0,s(45),(true->[])),arc(s(46),1,s(30),(true->[])),arc(s(46),2,s(30),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_gt_4, kernel([source(s(1)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_lt_up_minus_4, kernel([source(s(1)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46)),sink(s(47))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(2),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(6),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(12),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(29),(true->[])),arc(s(21),0,s(31),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(2),(true->[])),arc(s(22),0,s(32),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(6),(true->[])),arc(s(23),0,s(33),(true->[])),arc(s(23),1,s(33),(true->[])),arc(s(23),2,s(12),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(20),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(36),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(3),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(37),(true->[])),arc(s(27),0,s(8),(true->[])),arc(s(27),1,s(38),(true->[])),arc(s(27),2,s(38),(true->[])),arc(s(28),0,s(15),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(39),(true->[])),arc(s(29),0,s(24),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(40),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(41),(true->[])),arc(s(31),0,s(42),(true->[])),arc(s(31),1,s(42),(true->[])),arc(s(31),2,s(2),(true->[])),arc(s(32),0,s(43),(true->[])),arc(s(32),1,s(43),(true->[])),arc(s(32),2,s(6),(true->[])),arc(s(33),0,s(44),(true->[])),arc(s(33),1,s(44),(true->[])),arc(s(33),2,s(12),(true->[])),arc(s(34),0,s(45),(true->[])),arc(s(34),1,s(45),(true->[])),arc(s(34),2,s(20),(true->[])),arc(s(35),0,s(46),(true->[])),arc(s(35),1,s(46),(true->[])),arc(s(35),2,s(30),(true->[])),arc(s(36),0,s(47),(true->[])),arc(s(36),1,s(47),(true->[])),arc(s(36),2,s(47),(true->[])),arc(s(37),0,s(3),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(37),(true->[])),arc(s(38),0,s(8),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(38),(true->[])),arc(s(39),0,s(15),(true->[])),arc(s(39),1,s(39),(true->[])),arc(s(39),2,s(39),(true->[])),arc(s(40),0,s(24),(true->[])),arc(s(40),1,s(40),(true->[])),arc(s(40),2,s(40),(true->[])),arc(s(41),0,s(35),(true->[])),arc(s(41),1,s(41),(true->[])),arc(s(41),2,s(41),(true->[])),arc(s(42),0,s(42),(true->[])),arc(s(42),1,s(42),(true->[])),arc(s(42),2,s(2),(true->[])),arc(s(43),0,s(43),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(6),(true->[])),arc(s(44),0,s(44),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(12),(true->[])),arc(s(45),0,s(45),(true->[])),arc(s(45),1,s(45),(true->[])),arc(s(45),2,s(20),(true->[])),arc(s(46),0,s(46),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(30),(true->[])),arc(s(47),0,s(47),(true->[])),arc(s(47),1,s(47),(true->[])),arc(s(47),2,s(47),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_eq_up_minus_5, kernel([source(s(3)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(11),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(14),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(15),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(23),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(5),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(24),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(29),(true->[])),arc(s(17),0,s(7),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(14),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(34),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(31),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(5),(true->[])),arc(s(22),0,s(32),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),0,s(33),(true->[])),arc(s(23),1,s(33),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(35),(true->[])),arc(s(24),2,s(29),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(41),(true->[])),arc(s(26),0,s(7),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(37),(true->[])),arc(s(27),0,s(14),(true->[])),arc(s(27),1,s(38),(true->[])),arc(s(27),2,s(38),(true->[])),arc(s(28),0,s(23),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(39),(true->[])),arc(s(29),0,s(34),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(40),(true->[])),arc(s(30),0,s(47),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(30),(true->[])),arc(s(31),0,s(43),(true->[])),arc(s(31),1,s(43),(true->[])),arc(s(31),2,s(5),(true->[])),arc(s(32),0,s(44),(true->[])),arc(s(32),1,s(44),(true->[])),arc(s(32),2,s(11),(true->[])),arc(s(33),0,s(45),(true->[])),arc(s(33),1,s(45),(true->[])),arc(s(33),2,s(19),(true->[])),arc(s(34),0,s(46),(true->[])),arc(s(34),1,s(46),(true->[])),arc(s(34),2,s(29),(true->[])),arc(s(35),0,s(47),(true->[])),arc(s(35),1,s(48),(true->[])),arc(s(35),2,s(41),(true->[])),arc(s(36),0,s(36),(true->[])),arc(s(36),1,s(36),(true->[])),arc(s(36),2,s(61),(true->[])),arc(s(37),0,s(7),(true->[])),arc(s(37),1,s(51),(true->[])),arc(s(37),2,s(51),(true->[])),arc(s(38),0,s(14),(true->[])),arc(s(38),1,s(53),(true->[])),arc(s(38),2,s(53),(true->[])),arc(s(39),0,s(23),(true->[])),arc(s(39),1,s(55),(true->[])),arc(s(39),2,s(55),(true->[])),arc(s(40),0,s(34),(true->[])),arc(s(40),1,s(57),(true->[])),arc(s(40),2,s(57),(true->[])),arc(s(41),0,s(47),(true->[])),arc(s(41),1,s(59),(true->[])),arc(s(41),2,s(59),(true->[])),arc(s(42),0,s(60),(true->[])),arc(s(42),1,s(42),(true->[])),arc(s(42),2,s(42),(true->[])),arc(s(43),0,s(50),(true->[])),arc(s(43),1,s(50),(true->[])),arc(s(43),2,s(5),(true->[])),arc(s(44),0,s(52),(true->[])),arc(s(44),1,s(52),(true->[])),arc(s(44),2,s(11),(true->[])),arc(s(45),0,s(54),(true->[])),arc(s(45),1,s(54),(true->[])),arc(s(45),2,s(19),(true->[])),arc(s(46),0,s(56),(true->[])),arc(s(46),1,s(56),(true->[])),arc(s(46),2,s(29),(true->[])),arc(s(47),0,s(58),(true->[])),arc(s(47),1,s(58),(true->[])),arc(s(47),2,s(41),(true->[])),arc(s(48),0,s(60),(true->[])),arc(s(48),1,s(49),(true->[])),arc(s(48),2,s(61),(true->[])),arc(s(50),0,s(1),(true->[])),arc(s(50),1,s(1),(true->[])),arc(s(50),2,s(5),(true->[])),arc(s(51),0,s(7),(true->[])),arc(s(51),1,s(2),(true->[])),arc(s(51),2,s(2),(true->[])),arc(s(52),0,s(4),(true->[])),arc(s(52),1,s(4),(true->[])),arc(s(52),2,s(11),(true->[])),arc(s(53),0,s(14),(true->[])),arc(s(53),1,s(6),(true->[])),arc(s(53),2,s(6),(true->[])),arc(s(54),0,s(9),(true->[])),arc(s(54),1,s(9),(true->[])),arc(s(54),2,s(19),(true->[])),arc(s(55),0,s(23),(true->[])),arc(s(55),1,s(12),(true->[])),arc(s(55),2,s(12),(true->[])),arc(s(56),0,s(16),(true->[])),arc(s(56),1,s(16),(true->[])),arc(s(56),2,s(29),(true->[])),arc(s(57),0,s(34),(true->[])),arc(s(57),1,s(20),(true->[])),arc(s(57),2,s(20),(true->[])),arc(s(58),0,s(25),(true->[])),arc(s(58),1,s(25),(true->[])),arc(s(58),2,s(41),(true->[])),arc(s(59),0,s(47),(true->[])),arc(s(59),1,s(30),(true->[])),arc(s(59),2,s(30),(true->[])),arc(s(60),0,s(36),(true->[])),arc(s(60),1,s(36),(true->[])),arc(s(60),2,s(61),(true->[])),arc(s(61),0,s(60),(true->[])),arc(s(61),1,s(42),(true->[])),arc(s(61),2,s(42),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_gt_5, kernel([source(s(1)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_lt_up_minus_5, kernel([source(s(1)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(2),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(6),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(12),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(24),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(29),(true->[])),arc(s(21),0,s(31),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(2),(true->[])),arc(s(22),0,s(32),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(6),(true->[])),arc(s(23),0,s(33),(true->[])),arc(s(23),1,s(33),(true->[])),arc(s(23),2,s(12),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(20),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(36),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(3),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(37),(true->[])),arc(s(27),0,s(8),(true->[])),arc(s(27),1,s(38),(true->[])),arc(s(27),2,s(38),(true->[])),arc(s(28),0,s(15),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(39),(true->[])),arc(s(29),0,s(24),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(40),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(41),(true->[])),arc(s(31),0,s(43),(true->[])),arc(s(31),1,s(43),(true->[])),arc(s(31),2,s(2),(true->[])),arc(s(32),0,s(44),(true->[])),arc(s(32),1,s(44),(true->[])),arc(s(32),2,s(6),(true->[])),arc(s(33),0,s(45),(true->[])),arc(s(33),1,s(45),(true->[])),arc(s(33),2,s(12),(true->[])),arc(s(34),0,s(46),(true->[])),arc(s(34),1,s(46),(true->[])),arc(s(34),2,s(20),(true->[])),arc(s(35),0,s(47),(true->[])),arc(s(35),1,s(47),(true->[])),arc(s(35),2,s(30),(true->[])),arc(s(36),0,s(48),(true->[])),arc(s(36),1,s(49),(true->[])),arc(s(36),2,s(42),(true->[])),arc(s(37),0,s(3),(true->[])),arc(s(37),1,s(50),(true->[])),arc(s(37),2,s(50),(true->[])),arc(s(38),0,s(8),(true->[])),arc(s(38),1,s(51),(true->[])),arc(s(38),2,s(51),(true->[])),arc(s(39),0,s(15),(true->[])),arc(s(39),1,s(52),(true->[])),arc(s(39),2,s(52),(true->[])),arc(s(40),0,s(24),(true->[])),arc(s(40),1,s(53),(true->[])),arc(s(40),2,s(53),(true->[])),arc(s(41),0,s(35),(true->[])),arc(s(41),1,s(54),(true->[])),arc(s(41),2,s(54),(true->[])),arc(s(42),0,s(48),(true->[])),arc(s(42),1,s(55),(true->[])),arc(s(42),2,s(55),(true->[])),arc(s(43),0,s(56),(true->[])),arc(s(43),1,s(56),(true->[])),arc(s(43),2,s(2),(true->[])),arc(s(44),0,s(57),(true->[])),arc(s(44),1,s(57),(true->[])),arc(s(44),2,s(6),(true->[])),arc(s(45),0,s(58),(true->[])),arc(s(45),1,s(58),(true->[])),arc(s(45),2,s(12),(true->[])),arc(s(46),0,s(59),(true->[])),arc(s(46),1,s(59),(true->[])),arc(s(46),2,s(20),(true->[])),arc(s(47),0,s(60),(true->[])),arc(s(47),1,s(60),(true->[])),arc(s(47),2,s(30),(true->[])),arc(s(48),0,s(61),(true->[])),arc(s(48),1,s(61),(true->[])),arc(s(48),2,s(42),(true->[])),arc(s(49),0,s(62),(true->[])),arc(s(49),1,s(62),(true->[])),arc(s(49),2,s(62),(true->[])),arc(s(50),0,s(3),(true->[])),arc(s(50),1,s(50),(true->[])),arc(s(50),2,s(50),(true->[])),arc(s(51),0,s(8),(true->[])),arc(s(51),1,s(51),(true->[])),arc(s(51),2,s(51),(true->[])),arc(s(52),0,s(15),(true->[])),arc(s(52),1,s(52),(true->[])),arc(s(52),2,s(52),(true->[])),arc(s(53),0,s(24),(true->[])),arc(s(53),1,s(53),(true->[])),arc(s(53),2,s(53),(true->[])),arc(s(54),0,s(35),(true->[])),arc(s(54),1,s(54),(true->[])),arc(s(54),2,s(54),(true->[])),arc(s(55),0,s(48),(true->[])),arc(s(55),1,s(55),(true->[])),arc(s(55),2,s(55),(true->[])),arc(s(56),0,s(56),(true->[])),arc(s(56),1,s(56),(true->[])),arc(s(56),2,s(2),(true->[])),arc(s(57),0,s(57),(true->[])),arc(s(57),1,s(57),(true->[])),arc(s(57),2,s(6),(true->[])),arc(s(58),0,s(58),(true->[])),arc(s(58),1,s(58),(true->[])),arc(s(58),2,s(12),(true->[])),arc(s(59),0,s(59),(true->[])),arc(s(59),1,s(59),(true->[])),arc(s(59),2,s(20),(true->[])),arc(s(60),0,s(60),(true->[])),arc(s(60),1,s(60),(true->[])),arc(s(60),2,s(30),(true->[])),arc(s(61),0,s(61),(true->[])),arc(s(61),1,s(61),(true->[])),arc(s(61),2,s(42),(true->[])),arc(s(62),0,s(62),(true->[])),arc(s(62),1,s(62),(true->[])),arc(s(62),2,s(62),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(4)),sink(s(6)*s(4)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(6)*s(2),0,s(6)*s(2),(true->[])),arc(s(6)*s(2),1,s(6)*s(2),(true->[])),arc(s(6)*s(2),2,s(2)*s(4),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(6)),sink(s(6)*s(6)),sink(s(7)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(6)*s(4),(true->[])),arc(s(3)*s(2),1,s(6)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(6)*s(4),0,s(6)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(2)*s(6),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(5),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(5)*s(6),0,s(3)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(6)*s(6),0,s(6)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(2)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(8)),sink(s(6)*s(8)),sink(s(7)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(6)*s(4),(true->[])),arc(s(3)*s(2),1,s(6)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(7),(true->[])),arc(s(5)*s(5),2,s(5)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(6)*s(6),(true->[])),arc(s(6)*s(4),1,s(6)*s(6),(true->[])),arc(s(6)*s(4),2,s(2)*s(7),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(5),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(6)*s(6),0,s(6)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(2)*s(8),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(7),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(8),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(8),0,s(6)*s(8),(true->[])),arc(s(6)*s(8),1,s(6)*s(8),(true->[])),arc(s(6)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(3)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(10)),sink(s(6)*s(10)),sink(s(7)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(6)*s(4),(true->[])),arc(s(3)*s(2),1,s(6)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(7),(true->[])),arc(s(5)*s(5),2,s(5)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(6)*s(6),(true->[])),arc(s(6)*s(4),1,s(6)*s(6),(true->[])),arc(s(6)*s(4),2,s(2)*s(7),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(5),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(6)*s(8),(true->[])),arc(s(6)*s(6),1,s(6)*s(8),(true->[])),arc(s(6)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(6)*s(8),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(9),(true->[])),arc(s(5)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(7),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(6)*s(8),0,s(6)*s(8),(true->[])),arc(s(6)*s(8),1,s(6)*s(8),(true->[])),arc(s(6)*s(8),2,s(2)*s(10),(true->[])),arc(s(7)*s(6),0,s(7)*s(8),(true->[])),arc(s(7)*s(6),1,s(7)*s(8),(true->[])),arc(s(7)*s(6),2,s(7)*s(9),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(9),(true->[])),arc(s(7)*s(7),2,s(7)*s(9),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(10),(true->[])),arc(s(7)*s(9),0,s(7)*s(10),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(7)*s(9),(true->[])),arc(s(5)*s(10),0,s(3)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(6)*s(10),0,s(6)*s(10),(true->[])),arc(s(6)*s(10),1,s(6)*s(10),(true->[])),arc(s(6)*s(10),2,s(2)*s(10),(true->[])),arc(s(7)*s(10),0,s(7)*s(10),(true->[])),arc(s(7)*s(10),1,s(7)*s(10),(true->[])),arc(s(7)*s(10),2,s(7)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(12)),sink(s(6)*s(12)),sink(s(7)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(6)*s(4),(true->[])),arc(s(3)*s(2),1,s(6)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(7),(true->[])),arc(s(5)*s(5),2,s(5)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(6)*s(6),(true->[])),arc(s(6)*s(4),1,s(6)*s(6),(true->[])),arc(s(6)*s(4),2,s(2)*s(7),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(5),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(6)*s(8),(true->[])),arc(s(6)*s(6),1,s(6)*s(8),(true->[])),arc(s(6)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(6)*s(8),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(9),(true->[])),arc(s(5)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(7),(true->[])),arc(s(3)*s(8),0,s(6)*s(10),(true->[])),arc(s(3)*s(8),1,s(6)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(11),(true->[])),arc(s(5)*s(9),2,s(5)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(6)*s(10),(true->[])),arc(s(6)*s(8),1,s(6)*s(10),(true->[])),arc(s(6)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(6),0,s(7)*s(8),(true->[])),arc(s(7)*s(6),1,s(7)*s(8),(true->[])),arc(s(7)*s(6),2,s(7)*s(9),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(9),(true->[])),arc(s(7)*s(7),2,s(7)*s(9),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(6)*s(10),0,s(6)*s(10),(true->[])),arc(s(6)*s(10),1,s(6)*s(10),(true->[])),arc(s(6)*s(10),2,s(2)*s(12),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(8),0,s(7)*s(10),(true->[])),arc(s(7)*s(8),1,s(7)*s(10),(true->[])),arc(s(7)*s(8),2,s(7)*s(11),(true->[])),arc(s(7)*s(9),0,s(7)*s(10),(true->[])),arc(s(7)*s(9),1,s(7)*s(11),(true->[])),arc(s(7)*s(9),2,s(7)*s(11),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(10),0,s(7)*s(10),(true->[])),arc(s(7)*s(10),1,s(7)*s(10),(true->[])),arc(s(7)*s(10),2,s(7)*s(12),(true->[])),arc(s(7)*s(11),0,s(7)*s(12),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(7)*s(11),(true->[])),arc(s(6)*s(12),0,s(6)*s(12),(true->[])),arc(s(6)*s(12),1,s(6)*s(12),(true->[])),arc(s(6)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(12),0,s(3)*s(12),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(12),(true->[])),arc(s(7)*s(12),0,s(7)*s(12),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(7)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(14)),sink(s(6)*s(14)),sink(s(7)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(6)*s(4),(true->[])),arc(s(3)*s(2),1,s(6)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(3)*s(4),0,s(6)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(7),(true->[])),arc(s(5)*s(5),2,s(5)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(6)*s(4),0,s(6)*s(6),(true->[])),arc(s(6)*s(4),1,s(6)*s(6),(true->[])),arc(s(6)*s(4),2,s(2)*s(7),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(5),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(6)*s(6),0,s(6)*s(8),(true->[])),arc(s(6)*s(6),1,s(6)*s(8),(true->[])),arc(s(6)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(6)*s(8),(true->[])),arc(s(3)*s(6),1,s(6)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(9),(true->[])),arc(s(5)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(7),(true->[])),arc(s(3)*s(8),0,s(6)*s(10),(true->[])),arc(s(3)*s(8),1,s(6)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(11),(true->[])),arc(s(5)*s(9),2,s(5)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(6)*s(8),0,s(6)*s(10),(true->[])),arc(s(6)*s(8),1,s(6)*s(10),(true->[])),arc(s(6)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(6),0,s(7)*s(8),(true->[])),arc(s(7)*s(6),1,s(7)*s(8),(true->[])),arc(s(7)*s(6),2,s(7)*s(9),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(9),(true->[])),arc(s(7)*s(7),2,s(7)*s(9),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(13),(true->[])),arc(s(2)*s(11),2,s(5)*s(13),(true->[])),arc(s(6)*s(10),0,s(6)*s(12),(true->[])),arc(s(6)*s(10),1,s(6)*s(12),(true->[])),arc(s(6)*s(10),2,s(2)*s(13),(true->[])),arc(s(3)*s(10),0,s(6)*s(12),(true->[])),arc(s(3)*s(10),1,s(6)*s(12),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(5)*s(13),(true->[])),arc(s(5)*s(11),2,s(5)*s(13),(true->[])),arc(s(7)*s(8),0,s(7)*s(10),(true->[])),arc(s(7)*s(8),1,s(7)*s(10),(true->[])),arc(s(7)*s(8),2,s(7)*s(11),(true->[])),arc(s(7)*s(9),0,s(7)*s(10),(true->[])),arc(s(7)*s(9),1,s(7)*s(11),(true->[])),arc(s(7)*s(9),2,s(7)*s(11),(true->[])),arc(s(3)*s(12),0,s(6)*s(12),(true->[])),arc(s(3)*s(12),1,s(6)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(3)*s(14),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(13),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(6)*s(12),0,s(6)*s(12),(true->[])),arc(s(6)*s(12),1,s(6)*s(12),(true->[])),arc(s(6)*s(12),2,s(2)*s(14),(true->[])),arc(s(7)*s(10),0,s(7)*s(12),(true->[])),arc(s(7)*s(10),1,s(7)*s(12),(true->[])),arc(s(7)*s(10),2,s(7)*s(13),(true->[])),arc(s(7)*s(11),0,s(7)*s(12),(true->[])),arc(s(7)*s(11),1,s(7)*s(13),(true->[])),arc(s(7)*s(11),2,s(7)*s(13),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(7)*s(12),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(7)*s(14),(true->[])),arc(s(7)*s(13),0,s(7)*s(14),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(7)*s(13),(true->[])),arc(s(5)*s(14),0,s(3)*s(14),(true->[])),arc(s(5)*s(14),1,s(5)*s(14),(true->[])),arc(s(5)*s(14),2,s(5)*s(14),(true->[])),arc(s(6)*s(14),0,s(6)*s(14),(true->[])),arc(s(6)*s(14),1,s(6)*s(14),(true->[])),arc(s(6)*s(14),2,s(2)*s(14),(true->[])),arc(s(7)*s(14),0,s(7)*s(14),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(7)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(10)*s(4)),sink(s(11)*s(4)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(12)*s(2),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(2)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(11)*s(3),(true->[])),arc(s(8)*s(2),0,s(13)*s(2),(true->[])),arc(s(8)*s(2),1,s(13)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(3),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(10)*s(3),(true->[])),arc(s(10)*s(3),2,s(10)*s(3),(true->[])),arc(s(5)*s(4),0,s(3)*s(4),(true->[])),arc(s(5)*s(4),1,s(10)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(2),0,s(12)*s(2),(true->[])),arc(s(12)*s(2),1,s(12)*s(2),(true->[])),arc(s(12)*s(2),2,s(2)*s(4),(true->[])),arc(s(8)*s(4),0,s(13)*s(4),(true->[])),arc(s(8)*s(4),1,s(13)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(6)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(12)*s(4),0,s(12)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(4),0,s(3)*s(4),(true->[])),arc(s(10)*s(4),1,s(10)*s(4),(true->[])),arc(s(10)*s(4),2,s(10)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(10)*s(6)),sink(s(11)*s(6)),sink(s(12)*s(6)),sink(s(13)*s(6)),sink(s(14)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(5),(true->[])),arc(s(5)*s(5),2,s(10)*s(5),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(12)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(13)*s(4),(true->[])),arc(s(8)*s(2),1,s(13)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(10)*s(5),0,s(3)*s(6),(true->[])),arc(s(10)*s(5),1,s(10)*s(5),(true->[])),arc(s(10)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(4),0,s(12)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(2)*s(6),(true->[])),arc(s(8)*s(4),0,s(13)*s(4),(true->[])),arc(s(8)*s(4),1,s(13)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(5),(true->[])),arc(s(6)*s(5),2,s(11)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(6)*s(6),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(14)*s(2),0,s(14)*s(4),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(5)*s(6),0,s(3)*s(6),(true->[])),arc(s(5)*s(6),1,s(10)*s(6),(true->[])),arc(s(5)*s(6),2,s(10)*s(6),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(6),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(11)*s(6),(true->[])),arc(s(8)*s(6),0,s(13)*s(6),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(6),0,s(3)*s(6),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(6),0,s(12)*s(6),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(2)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(6)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(10)*s(10)),sink(s(11)*s(10)),sink(s(12)*s(10)),sink(s(13)*s(10)),sink(s(14)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(12)*s(6),(true->[])),arc(s(7)*s(4),1,s(12)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(13)*s(4),(true->[])),arc(s(8)*s(2),1,s(13)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(12)*s(8),(true->[])),arc(s(7)*s(6),1,s(12)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(10)*s(9),(true->[])),arc(s(10)*s(7),2,s(10)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(12)*s(6),0,s(12)*s(8),(true->[])),arc(s(12)*s(6),1,s(12)*s(8),(true->[])),arc(s(12)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(13)*s(6),(true->[])),arc(s(8)*s(4),1,s(13)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(7),(true->[])),arc(s(11)*s(5),2,s(11)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(13)*s(4),0,s(13)*s(6),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(6)*s(7),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(14)*s(2),0,s(14)*s(4),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(12)*s(8),0,s(12)*s(8),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(2)*s(10),(true->[])),arc(s(7)*s(8),0,s(12)*s(8),(true->[])),arc(s(7)*s(8),1,s(12)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(10),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(10)*s(9),(true->[])),arc(s(10)*s(9),2,s(10)*s(9),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(13)*s(6),0,s(13)*s(8),(true->[])),arc(s(13)*s(6),1,s(13)*s(8),(true->[])),arc(s(13)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(13)*s(8),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(9),(true->[])),arc(s(11)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(7),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(7)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(8)*s(8),0,s(13)*s(8),(true->[])),arc(s(8)*s(8),1,s(13)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(11)*s(9),(true->[])),arc(s(11)*s(9),2,s(11)*s(9),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(9),(true->[])),arc(s(6)*s(9),2,s(11)*s(9),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(8),(true->[])),arc(s(14)*s(6),2,s(14)*s(9),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(9),(true->[])),arc(s(14)*s(7),2,s(14)*s(9),(true->[])),arc(s(5)*s(10),0,s(3)*s(10),(true->[])),arc(s(5)*s(10),1,s(10)*s(10),(true->[])),arc(s(5)*s(10),2,s(10)*s(10),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(12)*s(10),(true->[])),arc(s(7)*s(10),2,s(2)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(11)*s(10),(true->[])),arc(s(6)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(13)*s(10),(true->[])),arc(s(8)*s(10),1,s(13)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(10),0,s(3)*s(10),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(10),0,s(12)*s(10),(true->[])),arc(s(12)*s(10),1,s(12)*s(10),(true->[])),arc(s(12)*s(10),2,s(2)*s(10),(true->[])),arc(s(11)*s(10),0,s(8)*s(10),(true->[])),arc(s(11)*s(10),1,s(11)*s(10),(true->[])),arc(s(11)*s(10),2,s(11)*s(10),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(6)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(10)*s(12)),sink(s(11)*s(12)),sink(s(12)*s(12)),sink(s(13)*s(12)),sink(s(14)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(12)*s(6),(true->[])),arc(s(7)*s(4),1,s(12)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(13)*s(4),(true->[])),arc(s(8)*s(2),1,s(13)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(12)*s(8),(true->[])),arc(s(7)*s(6),1,s(12)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(10)*s(9),(true->[])),arc(s(10)*s(7),2,s(10)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(12)*s(6),0,s(12)*s(8),(true->[])),arc(s(12)*s(6),1,s(12)*s(8),(true->[])),arc(s(12)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(13)*s(6),(true->[])),arc(s(8)*s(4),1,s(13)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(7),(true->[])),arc(s(11)*s(5),2,s(11)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(13)*s(4),0,s(13)*s(6),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(6)*s(7),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(14)*s(2),0,s(14)*s(4),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(3)*s(8),0,s(7)*s(10),(true->[])),arc(s(3)*s(8),1,s(7)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(11),(true->[])),arc(s(5)*s(9),2,s(10)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(12)*s(8),0,s(12)*s(10),(true->[])),arc(s(12)*s(8),1,s(12)*s(10),(true->[])),arc(s(12)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(8),0,s(12)*s(10),(true->[])),arc(s(7)*s(8),1,s(12)*s(10),(true->[])),arc(s(7)*s(8),2,s(2)*s(11),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(10)*s(11),(true->[])),arc(s(10)*s(9),2,s(10)*s(11),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(13)*s(6),0,s(13)*s(8),(true->[])),arc(s(13)*s(6),1,s(13)*s(8),(true->[])),arc(s(13)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(13)*s(8),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(9),(true->[])),arc(s(11)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(7),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(12)*s(10),(true->[])),arc(s(7)*s(10),2,s(2)*s(12),(true->[])),arc(s(3)*s(10),0,s(7)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(10)*s(11),0,s(3)*s(12),(true->[])),arc(s(10)*s(11),1,s(10)*s(11),(true->[])),arc(s(10)*s(11),2,s(10)*s(11),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(10)*s(11),(true->[])),arc(s(5)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(10),0,s(12)*s(10),(true->[])),arc(s(12)*s(10),1,s(12)*s(10),(true->[])),arc(s(12)*s(10),2,s(2)*s(12),(true->[])),arc(s(8)*s(8),0,s(13)*s(10),(true->[])),arc(s(8)*s(8),1,s(13)*s(10),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(11)*s(11),(true->[])),arc(s(11)*s(9),2,s(11)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(11),(true->[])),arc(s(6)*s(9),2,s(11)*s(11),(true->[])),arc(s(13)*s(8),0,s(13)*s(10),(true->[])),arc(s(13)*s(8),1,s(13)*s(10),(true->[])),arc(s(13)*s(8),2,s(6)*s(11),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(8),(true->[])),arc(s(14)*s(6),2,s(14)*s(9),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(9),(true->[])),arc(s(14)*s(7),2,s(14)*s(9),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(12),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(11)*s(11),(true->[])),arc(s(13)*s(10),0,s(13)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(13)*s(10),(true->[])),arc(s(8)*s(10),1,s(13)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(12),(true->[])),arc(s(11)*s(11),0,s(8)*s(12),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(11)*s(11),(true->[])),arc(s(14)*s(8),0,s(14)*s(10),(true->[])),arc(s(14)*s(8),1,s(14)*s(10),(true->[])),arc(s(14)*s(8),2,s(14)*s(11),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(11),(true->[])),arc(s(14)*s(9),2,s(14)*s(11),(true->[])),arc(s(7)*s(12),0,s(12)*s(12),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(12),0,s(3)*s(12),(true->[])),arc(s(5)*s(12),1,s(10)*s(12),(true->[])),arc(s(5)*s(12),2,s(10)*s(12),(true->[])),arc(s(8)*s(12),0,s(13)*s(12),(true->[])),arc(s(8)*s(12),1,s(13)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(12),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(11)*s(12),(true->[])),arc(s(6)*s(12),2,s(11)*s(12),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(12),(true->[])),arc(s(14)*s(11),0,s(14)*s(12),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(12),0,s(12)*s(12),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(2)*s(12),(true->[])),arc(s(10)*s(12),0,s(3)*s(12),(true->[])),arc(s(10)*s(12),1,s(10)*s(12),(true->[])),arc(s(10)*s(12),2,s(10)*s(12),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(6)*s(12),(true->[])),arc(s(11)*s(12),0,s(8)*s(12),(true->[])),arc(s(11)*s(12),1,s(11)*s(12),(true->[])),arc(s(11)*s(12),2,s(11)*s(12),(true->[])),arc(s(14)*s(12),0,s(14)*s(12),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(10)*s(14)),sink(s(11)*s(14)),sink(s(12)*s(14)),sink(s(13)*s(14)),sink(s(14)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(12)*s(6),(true->[])),arc(s(7)*s(4),1,s(12)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(13)*s(4),(true->[])),arc(s(8)*s(2),1,s(13)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(12)*s(8),(true->[])),arc(s(7)*s(6),1,s(12)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(10)*s(9),(true->[])),arc(s(10)*s(7),2,s(10)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(12)*s(6),0,s(12)*s(8),(true->[])),arc(s(12)*s(6),1,s(12)*s(8),(true->[])),arc(s(12)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(13)*s(6),(true->[])),arc(s(8)*s(4),1,s(13)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(7),(true->[])),arc(s(11)*s(5),2,s(11)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(13)*s(4),0,s(13)*s(6),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(6)*s(7),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(14)*s(2),0,s(14)*s(4),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(5),(true->[])),arc(s(3)*s(8),0,s(7)*s(10),(true->[])),arc(s(3)*s(8),1,s(7)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(11),(true->[])),arc(s(5)*s(9),2,s(10)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(12)*s(8),0,s(12)*s(10),(true->[])),arc(s(12)*s(8),1,s(12)*s(10),(true->[])),arc(s(12)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(8),0,s(12)*s(10),(true->[])),arc(s(7)*s(8),1,s(12)*s(10),(true->[])),arc(s(7)*s(8),2,s(2)*s(11),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(10)*s(11),(true->[])),arc(s(10)*s(9),2,s(10)*s(11),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(13)*s(6),0,s(13)*s(8),(true->[])),arc(s(13)*s(6),1,s(13)*s(8),(true->[])),arc(s(13)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(13)*s(8),(true->[])),arc(s(8)*s(6),1,s(13)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(9),(true->[])),arc(s(11)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(7),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(13),(true->[])),arc(s(2)*s(11),2,s(5)*s(13),(true->[])),arc(s(7)*s(10),0,s(12)*s(12),(true->[])),arc(s(7)*s(10),1,s(12)*s(12),(true->[])),arc(s(7)*s(10),2,s(2)*s(13),(true->[])),arc(s(3)*s(10),0,s(7)*s(12),(true->[])),arc(s(3)*s(10),1,s(7)*s(12),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(10)*s(11),0,s(3)*s(12),(true->[])),arc(s(10)*s(11),1,s(10)*s(13),(true->[])),arc(s(10)*s(11),2,s(10)*s(13),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(10)*s(13),(true->[])),arc(s(5)*s(11),2,s(10)*s(13),(true->[])),arc(s(12)*s(10),0,s(12)*s(12),(true->[])),arc(s(12)*s(10),1,s(12)*s(12),(true->[])),arc(s(12)*s(10),2,s(2)*s(13),(true->[])),arc(s(8)*s(8),0,s(13)*s(10),(true->[])),arc(s(8)*s(8),1,s(13)*s(10),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(11)*s(11),(true->[])),arc(s(11)*s(9),2,s(11)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(11),(true->[])),arc(s(6)*s(9),2,s(11)*s(11),(true->[])),arc(s(13)*s(8),0,s(13)*s(10),(true->[])),arc(s(13)*s(8),1,s(13)*s(10),(true->[])),arc(s(13)*s(8),2,s(6)*s(11),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(8),(true->[])),arc(s(14)*s(6),2,s(14)*s(9),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(9),(true->[])),arc(s(14)*s(7),2,s(14)*s(9),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(3)*s(14),(true->[])),arc(s(5)*s(13),1,s(10)*s(13),(true->[])),arc(s(5)*s(13),2,s(10)*s(13),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(12)*s(12),0,s(12)*s(12),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(12)*s(12),(true->[])),arc(s(7)*s(12),1,s(12)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(10)*s(13),0,s(3)*s(14),(true->[])),arc(s(10)*s(13),1,s(10)*s(13),(true->[])),arc(s(10)*s(13),2,s(10)*s(13),(true->[])),arc(s(6)*s(11),0,s(8)*s(12),(true->[])),arc(s(6)*s(11),1,s(11)*s(13),(true->[])),arc(s(6)*s(11),2,s(11)*s(13),(true->[])),arc(s(13)*s(10),0,s(13)*s(12),(true->[])),arc(s(13)*s(10),1,s(13)*s(12),(true->[])),arc(s(13)*s(10),2,s(6)*s(13),(true->[])),arc(s(8)*s(10),0,s(13)*s(12),(true->[])),arc(s(8)*s(10),1,s(13)*s(12),(true->[])),arc(s(8)*s(10),2,s(6)*s(13),(true->[])),arc(s(11)*s(11),0,s(8)*s(12),(true->[])),arc(s(11)*s(11),1,s(11)*s(13),(true->[])),arc(s(11)*s(11),2,s(11)*s(13),(true->[])),arc(s(14)*s(8),0,s(14)*s(10),(true->[])),arc(s(14)*s(8),1,s(14)*s(10),(true->[])),arc(s(14)*s(8),2,s(14)*s(11),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(11),(true->[])),arc(s(14)*s(9),2,s(14)*s(11),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(14),0,s(7)*s(14),(true->[])),arc(s(3)*s(14),1,s(7)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(8)*s(12),0,s(13)*s(12),(true->[])),arc(s(8)*s(12),1,s(13)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(14),(true->[])),arc(s(11)*s(13),0,s(8)*s(14),(true->[])),arc(s(11)*s(13),1,s(11)*s(13),(true->[])),arc(s(11)*s(13),2,s(11)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(11)*s(13),(true->[])),arc(s(6)*s(13),2,s(11)*s(13),(true->[])),arc(s(13)*s(12),0,s(13)*s(12),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(6)*s(14),(true->[])),arc(s(14)*s(10),0,s(14)*s(12),(true->[])),arc(s(14)*s(10),1,s(14)*s(12),(true->[])),arc(s(14)*s(10),2,s(14)*s(13),(true->[])),arc(s(14)*s(11),0,s(14)*s(12),(true->[])),arc(s(14)*s(11),1,s(14)*s(13),(true->[])),arc(s(14)*s(11),2,s(14)*s(13),(true->[])),arc(s(5)*s(14),0,s(3)*s(14),(true->[])),arc(s(5)*s(14),1,s(10)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(7)*s(14),0,s(12)*s(14),(true->[])),arc(s(7)*s(14),1,s(12)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(6)*s(14),0,s(8)*s(14),(true->[])),arc(s(6)*s(14),1,s(11)*s(14),(true->[])),arc(s(6)*s(14),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(13)*s(14),(true->[])),arc(s(8)*s(14),1,s(13)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[])),arc(s(14)*s(12),0,s(14)*s(12),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(14),(true->[])),arc(s(14)*s(13),0,s(14)*s(14),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(13),(true->[])),arc(s(10)*s(14),0,s(3)*s(14),(true->[])),arc(s(10)*s(14),1,s(10)*s(14),(true->[])),arc(s(10)*s(14),2,s(10)*s(14),(true->[])),arc(s(12)*s(14),0,s(12)*s(14),(true->[])),arc(s(12)*s(14),1,s(12)*s(14),(true->[])),arc(s(12)*s(14),2,s(2)*s(14),(true->[])),arc(s(11)*s(14),0,s(8)*s(14),(true->[])),arc(s(11)*s(14),1,s(11)*s(14),(true->[])),arc(s(11)*s(14),2,s(11)*s(14),(true->[])),arc(s(13)*s(14),0,s(13)*s(14),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(6)*s(14),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4)),sink(s(21)*s(4)),sink(s(22)*s(4)),sink(s(23)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(13)*s(2),(true->[])),arc(s(7)*s(2),1,s(13)*s(2),(true->[])),arc(s(7)*s(2),2,s(2)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(11)*s(3),(true->[])),arc(s(8)*s(2),0,s(14)*s(2),(true->[])),arc(s(8)*s(2),1,s(14)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(7)*s(4),0,s(13)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(5)*s(4),0,s(3)*s(4),(true->[])),arc(s(5)*s(4),1,s(10)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(13)*s(2),0,s(20)*s(2),(true->[])),arc(s(13)*s(2),1,s(20)*s(2),(true->[])),arc(s(13)*s(2),2,s(2)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(2),0,s(21)*s(2),(true->[])),arc(s(14)*s(2),1,s(21)*s(2),(true->[])),arc(s(14)*s(2),2,s(6)*s(4),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(19)*s(3),(true->[])),arc(s(15)*s(2),0,s(22)*s(2),(true->[])),arc(s(15)*s(2),1,s(22)*s(2),(true->[])),arc(s(15)*s(2),2,s(12)*s(4),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(20)*s(4),(true->[])),arc(s(13)*s(4),2,s(2)*s(4),(true->[])),arc(s(17)*s(3),0,s(3)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(10)*s(4),0,s(3)*s(4),(true->[])),arc(s(10)*s(4),1,s(17)*s(4),(true->[])),arc(s(10)*s(4),2,s(17)*s(4),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(2)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(21)*s(4),(true->[])),arc(s(14)*s(4),2,s(6)*s(4),(true->[])),arc(s(18)*s(3),0,s(8)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(6)*s(4),(true->[])),arc(s(15)*s(4),0,s(22)*s(4),(true->[])),arc(s(15)*s(4),1,s(22)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(4),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(19)*s(3),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(19)*s(4),(true->[])),arc(s(22)*s(2),0,s(22)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(12)*s(4),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(23)*s(4),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(2)*s(4),(true->[])),arc(s(17)*s(4),0,s(3)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(17)*s(4),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(6)*s(4),(true->[])),arc(s(18)*s(4),0,s(8)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(4),0,s(22)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(12)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(19)*s(4),(true->[])),arc(s(23)*s(4),0,s(23)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(23)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(17)*s(6)),sink(s(18)*s(6)),sink(s(19)*s(6)),sink(s(20)*s(6)),sink(s(21)*s(6)),sink(s(22)*s(6)),sink(s(23)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(5),(true->[])),arc(s(5)*s(5),2,s(10)*s(5),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(4),0,s(13)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(10)*s(5),0,s(3)*s(6),(true->[])),arc(s(10)*s(5),1,s(17)*s(5),(true->[])),arc(s(10)*s(5),2,s(17)*s(5),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(20)*s(4),(true->[])),arc(s(13)*s(4),2,s(2)*s(6),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(5),(true->[])),arc(s(11)*s(5),2,s(18)*s(5),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(5),(true->[])),arc(s(6)*s(5),2,s(11)*s(5),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(21)*s(4),(true->[])),arc(s(14)*s(4),2,s(6)*s(6),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(22)*s(4),(true->[])),arc(s(15)*s(2),1,s(22)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(3),(true->[])),arc(s(5)*s(6),0,s(3)*s(6),(true->[])),arc(s(5)*s(6),1,s(10)*s(6),(true->[])),arc(s(5)*s(6),2,s(10)*s(6),(true->[])),arc(s(7)*s(6),0,s(13)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(6),(true->[])),arc(s(17)*s(5),0,s(3)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(11)*s(6),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(18)*s(5),0,s(8)*s(6),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(18)*s(5),(true->[])),arc(s(21)*s(4),0,s(21)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(6)*s(6),(true->[])),arc(s(15)*s(4),0,s(22)*s(4),(true->[])),arc(s(15)*s(4),1,s(22)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(6),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(19)*s(5),(true->[])),arc(s(19)*s(5),2,s(19)*s(5),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(5),(true->[])),arc(s(12)*s(5),2,s(19)*s(5),(true->[])),arc(s(22)*s(4),0,s(22)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(12)*s(6),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(4),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(5),(true->[])),arc(s(10)*s(6),0,s(3)*s(6),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(2)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(6),(true->[])),arc(s(14)*s(6),1,s(21)*s(6),(true->[])),arc(s(14)*s(6),2,s(6)*s(6),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(19)*s(6),(true->[])),arc(s(12)*s(6),2,s(19)*s(6),(true->[])),arc(s(15)*s(6),0,s(22)*s(6),(true->[])),arc(s(15)*s(6),1,s(22)*s(6),(true->[])),arc(s(15)*s(6),2,s(12)*s(6),(true->[])),arc(s(23)*s(4),0,s(23)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(23)*s(6),(true->[])),arc(s(23)*s(5),0,s(23)*s(6),(true->[])),arc(s(23)*s(5),1,s(23)*s(5),(true->[])),arc(s(23)*s(5),2,s(23)*s(5),(true->[])),arc(s(17)*s(6),0,s(3)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(2)*s(6),(true->[])),arc(s(18)*s(6),0,s(8)*s(6),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(18)*s(6),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(6)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(6),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(19)*s(6),(true->[])),arc(s(22)*s(6),0,s(22)*s(6),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(12)*s(6),(true->[])),arc(s(23)*s(6),0,s(23)*s(6),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(17)*s(8)),sink(s(18)*s(8)),sink(s(19)*s(8)),sink(s(20)*s(8)),sink(s(21)*s(8)),sink(s(22)*s(8)),sink(s(23)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(13)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(7),(true->[])),arc(s(10)*s(7),2,s(17)*s(7),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(7),(true->[])),arc(s(5)*s(7),2,s(10)*s(7),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(2)*s(8),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(21)*s(6),(true->[])),arc(s(14)*s(4),1,s(21)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(22)*s(4),(true->[])),arc(s(15)*s(2),1,s(22)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(17)*s(7),0,s(3)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(2)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(11)*s(7),(true->[])),arc(s(14)*s(6),0,s(21)*s(6),(true->[])),arc(s(14)*s(6),1,s(21)*s(6),(true->[])),arc(s(14)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(8),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(18)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(6)*s(8),(true->[])),arc(s(15)*s(4),0,s(22)*s(6),(true->[])),arc(s(15)*s(4),1,s(22)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(19)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(22)*s(4),0,s(22)*s(6),(true->[])),arc(s(22)*s(4),1,s(22)*s(6),(true->[])),arc(s(22)*s(4),2,s(12)*s(7),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(4),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(5),(true->[])),arc(s(7)*s(8),0,s(13)*s(8),(true->[])),arc(s(7)*s(8),1,s(13)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(3)*s(8),(true->[])),arc(s(5)*s(8),1,s(10)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(11)*s(8),(true->[])),arc(s(6)*s(8),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(7),(true->[])),arc(s(12)*s(7),2,s(19)*s(7),(true->[])),arc(s(22)*s(6),0,s(22)*s(6),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(12)*s(8),(true->[])),arc(s(15)*s(6),0,s(22)*s(6),(true->[])),arc(s(15)*s(6),1,s(22)*s(6),(true->[])),arc(s(15)*s(6),2,s(12)*s(8),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(6),(true->[])),arc(s(23)*s(4),2,s(23)*s(7),(true->[])),arc(s(23)*s(5),0,s(23)*s(6),(true->[])),arc(s(23)*s(5),1,s(23)*s(7),(true->[])),arc(s(23)*s(5),2,s(23)*s(7),(true->[])),arc(s(13)*s(8),0,s(20)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(2)*s(8),(true->[])),arc(s(10)*s(8),0,s(3)*s(8),(true->[])),arc(s(10)*s(8),1,s(17)*s(8),(true->[])),arc(s(10)*s(8),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(21)*s(8),(true->[])),arc(s(14)*s(8),1,s(21)*s(8),(true->[])),arc(s(14)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(8),0,s(8)*s(8),(true->[])),arc(s(11)*s(8),1,s(18)*s(8),(true->[])),arc(s(11)*s(8),2,s(18)*s(8),(true->[])),arc(s(15)*s(8),0,s(22)*s(8),(true->[])),arc(s(15)*s(8),1,s(22)*s(8),(true->[])),arc(s(15)*s(8),2,s(12)*s(8),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(19)*s(8),(true->[])),arc(s(12)*s(8),2,s(19)*s(8),(true->[])),arc(s(23)*s(6),0,s(23)*s(6),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(8),(true->[])),arc(s(23)*s(7),0,s(23)*s(8),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(2)*s(8),(true->[])),arc(s(17)*s(8),0,s(3)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(17)*s(8),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(6)*s(8),(true->[])),arc(s(18)*s(8),0,s(8)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(18)*s(8),(true->[])),arc(s(22)*s(8),0,s(22)*s(8),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(12)*s(8),(true->[])),arc(s(19)*s(8),0,s(15)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(19)*s(8),(true->[])),arc(s(23)*s(8),0,s(23)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(23)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(17)*s(10)),sink(s(18)*s(10)),sink(s(19)*s(10)),sink(s(20)*s(10)),sink(s(21)*s(10)),sink(s(22)*s(10)),sink(s(23)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(13)*s(8),(true->[])),arc(s(7)*s(6),1,s(13)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(9),(true->[])),arc(s(10)*s(7),2,s(17)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(13)*s(6),0,s(20)*s(8),(true->[])),arc(s(13)*s(6),1,s(20)*s(8),(true->[])),arc(s(13)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(21)*s(6),(true->[])),arc(s(14)*s(4),1,s(21)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(22)*s(4),(true->[])),arc(s(15)*s(2),1,s(22)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(13)*s(8),0,s(20)*s(8),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(2)*s(10),(true->[])),arc(s(7)*s(8),0,s(13)*s(8),(true->[])),arc(s(7)*s(8),1,s(13)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(10),(true->[])),arc(s(17)*s(9),0,s(3)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(17)*s(9),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(17)*s(9),(true->[])),arc(s(10)*s(9),2,s(17)*s(9),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(2)*s(10),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(6),0,s(21)*s(8),(true->[])),arc(s(14)*s(6),1,s(21)*s(8),(true->[])),arc(s(14)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(14)*s(8),(true->[])),arc(s(8)*s(6),1,s(14)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(9),(true->[])),arc(s(18)*s(7),2,s(18)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(9),(true->[])),arc(s(11)*s(7),2,s(18)*s(9),(true->[])),arc(s(21)*s(6),0,s(21)*s(8),(true->[])),arc(s(21)*s(6),1,s(21)*s(8),(true->[])),arc(s(21)*s(6),2,s(6)*s(9),(true->[])),arc(s(15)*s(4),0,s(22)*s(6),(true->[])),arc(s(15)*s(4),1,s(22)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(19)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(22)*s(4),0,s(22)*s(6),(true->[])),arc(s(22)*s(4),1,s(22)*s(6),(true->[])),arc(s(22)*s(4),2,s(12)*s(7),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(4),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(5),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(7)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(18)*s(9),(true->[])),arc(s(11)*s(9),2,s(18)*s(9),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(9),(true->[])),arc(s(6)*s(9),2,s(11)*s(9),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(8),0,s(21)*s(8),(true->[])),arc(s(14)*s(8),1,s(21)*s(8),(true->[])),arc(s(14)*s(8),2,s(6)*s(10),(true->[])),arc(s(18)*s(9),0,s(8)*s(10),(true->[])),arc(s(18)*s(9),1,s(18)*s(9),(true->[])),arc(s(18)*s(9),2,s(18)*s(9),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(9),(true->[])),arc(s(12)*s(7),2,s(19)*s(9),(true->[])),arc(s(22)*s(6),0,s(22)*s(8),(true->[])),arc(s(22)*s(6),1,s(22)*s(8),(true->[])),arc(s(22)*s(6),2,s(12)*s(9),(true->[])),arc(s(15)*s(6),0,s(22)*s(8),(true->[])),arc(s(15)*s(6),1,s(22)*s(8),(true->[])),arc(s(15)*s(6),2,s(12)*s(9),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(9),(true->[])),arc(s(19)*s(7),2,s(19)*s(9),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(6),(true->[])),arc(s(23)*s(4),2,s(23)*s(7),(true->[])),arc(s(23)*s(5),0,s(23)*s(6),(true->[])),arc(s(23)*s(5),1,s(23)*s(7),(true->[])),arc(s(23)*s(5),2,s(23)*s(7),(true->[])),arc(s(5)*s(10),0,s(3)*s(10),(true->[])),arc(s(5)*s(10),1,s(10)*s(10),(true->[])),arc(s(5)*s(10),2,s(10)*s(10),(true->[])),arc(s(7)*s(10),0,s(13)*s(10),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(2)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(11)*s(10),(true->[])),arc(s(6)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(14)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[])),arc(s(15)*s(8),0,s(22)*s(8),(true->[])),arc(s(15)*s(8),1,s(22)*s(8),(true->[])),arc(s(15)*s(8),2,s(12)*s(10),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(19)*s(9),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(19)*s(9),(true->[])),arc(s(12)*s(9),2,s(19)*s(9),(true->[])),arc(s(22)*s(8),0,s(22)*s(8),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(12)*s(10),(true->[])),arc(s(23)*s(6),0,s(23)*s(8),(true->[])),arc(s(23)*s(6),1,s(23)*s(8),(true->[])),arc(s(23)*s(6),2,s(23)*s(9),(true->[])),arc(s(23)*s(7),0,s(23)*s(8),(true->[])),arc(s(23)*s(7),1,s(23)*s(9),(true->[])),arc(s(23)*s(7),2,s(23)*s(9),(true->[])),arc(s(10)*s(10),0,s(3)*s(10),(true->[])),arc(s(10)*s(10),1,s(17)*s(10),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(10),0,s(20)*s(10),(true->[])),arc(s(13)*s(10),1,s(20)*s(10),(true->[])),arc(s(13)*s(10),2,s(2)*s(10),(true->[])),arc(s(11)*s(10),0,s(8)*s(10),(true->[])),arc(s(11)*s(10),1,s(18)*s(10),(true->[])),arc(s(11)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(21)*s(10),(true->[])),arc(s(14)*s(10),1,s(21)*s(10),(true->[])),arc(s(14)*s(10),2,s(6)*s(10),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(19)*s(10),(true->[])),arc(s(12)*s(10),2,s(19)*s(10),(true->[])),arc(s(15)*s(10),0,s(22)*s(10),(true->[])),arc(s(15)*s(10),1,s(22)*s(10),(true->[])),arc(s(15)*s(10),2,s(12)*s(10),(true->[])),arc(s(23)*s(8),0,s(23)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(23)*s(10),(true->[])),arc(s(23)*s(9),0,s(23)*s(10),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(23)*s(9),(true->[])),arc(s(17)*s(10),0,s(3)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(2)*s(10),(true->[])),arc(s(18)*s(10),0,s(8)*s(10),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(10),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(6)*s(10),(true->[])),arc(s(19)*s(10),0,s(15)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(19)*s(10),(true->[])),arc(s(22)*s(10),0,s(22)*s(10),(true->[])),arc(s(22)*s(10),1,s(22)*s(10),(true->[])),arc(s(22)*s(10),2,s(12)*s(10),(true->[])),arc(s(23)*s(10),0,s(23)*s(10),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(23)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(17)*s(12)),sink(s(18)*s(12)),sink(s(19)*s(12)),sink(s(20)*s(12)),sink(s(21)*s(12)),sink(s(22)*s(12)),sink(s(23)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(13)*s(8),(true->[])),arc(s(7)*s(6),1,s(13)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(9),(true->[])),arc(s(10)*s(7),2,s(17)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(13)*s(6),0,s(20)*s(8),(true->[])),arc(s(13)*s(6),1,s(20)*s(8),(true->[])),arc(s(13)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(21)*s(6),(true->[])),arc(s(14)*s(4),1,s(21)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(22)*s(4),(true->[])),arc(s(15)*s(2),1,s(22)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(10),(true->[])),arc(s(3)*s(8),1,s(7)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(11),(true->[])),arc(s(5)*s(9),2,s(10)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(13)*s(8),0,s(20)*s(10),(true->[])),arc(s(13)*s(8),1,s(20)*s(10),(true->[])),arc(s(13)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(8),0,s(13)*s(10),(true->[])),arc(s(7)*s(8),1,s(13)*s(10),(true->[])),arc(s(7)*s(8),2,s(2)*s(11),(true->[])),arc(s(17)*s(9),0,s(3)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(11),(true->[])),arc(s(17)*s(9),2,s(17)*s(11),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(17)*s(11),(true->[])),arc(s(10)*s(9),2,s(17)*s(11),(true->[])),arc(s(20)*s(8),0,s(20)*s(10),(true->[])),arc(s(20)*s(8),1,s(20)*s(10),(true->[])),arc(s(20)*s(8),2,s(2)*s(11),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(6),0,s(21)*s(8),(true->[])),arc(s(14)*s(6),1,s(21)*s(8),(true->[])),arc(s(14)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(14)*s(8),(true->[])),arc(s(8)*s(6),1,s(14)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(9),(true->[])),arc(s(18)*s(7),2,s(18)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(9),(true->[])),arc(s(11)*s(7),2,s(18)*s(9),(true->[])),arc(s(21)*s(6),0,s(21)*s(8),(true->[])),arc(s(21)*s(6),1,s(21)*s(8),(true->[])),arc(s(21)*s(6),2,s(6)*s(9),(true->[])),arc(s(15)*s(4),0,s(22)*s(6),(true->[])),arc(s(15)*s(4),1,s(22)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(19)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(22)*s(4),0,s(22)*s(6),(true->[])),arc(s(22)*s(4),1,s(22)*s(6),(true->[])),arc(s(22)*s(4),2,s(12)*s(7),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(4),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(5),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(10),0,s(13)*s(10),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(2)*s(12),(true->[])),arc(s(3)*s(10),0,s(7)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(10)*s(11),0,s(3)*s(12),(true->[])),arc(s(10)*s(11),1,s(17)*s(11),(true->[])),arc(s(10)*s(11),2,s(17)*s(11),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(10)*s(11),(true->[])),arc(s(5)*s(11),2,s(10)*s(11),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(2)*s(12),(true->[])),arc(s(13)*s(10),0,s(20)*s(10),(true->[])),arc(s(13)*s(10),1,s(20)*s(10),(true->[])),arc(s(13)*s(10),2,s(2)*s(12),(true->[])),arc(s(17)*s(11),0,s(3)*s(12),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(8)*s(8),0,s(14)*s(10),(true->[])),arc(s(8)*s(8),1,s(14)*s(10),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(18)*s(11),(true->[])),arc(s(11)*s(9),2,s(18)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(11),(true->[])),arc(s(6)*s(9),2,s(11)*s(11),(true->[])),arc(s(21)*s(8),0,s(21)*s(10),(true->[])),arc(s(21)*s(8),1,s(21)*s(10),(true->[])),arc(s(21)*s(8),2,s(6)*s(11),(true->[])),arc(s(14)*s(8),0,s(21)*s(10),(true->[])),arc(s(14)*s(8),1,s(21)*s(10),(true->[])),arc(s(14)*s(8),2,s(6)*s(11),(true->[])),arc(s(18)*s(9),0,s(8)*s(10),(true->[])),arc(s(18)*s(9),1,s(18)*s(11),(true->[])),arc(s(18)*s(9),2,s(18)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(9),(true->[])),arc(s(12)*s(7),2,s(19)*s(9),(true->[])),arc(s(22)*s(6),0,s(22)*s(8),(true->[])),arc(s(22)*s(6),1,s(22)*s(8),(true->[])),arc(s(22)*s(6),2,s(12)*s(9),(true->[])),arc(s(15)*s(6),0,s(22)*s(8),(true->[])),arc(s(15)*s(6),1,s(22)*s(8),(true->[])),arc(s(15)*s(6),2,s(12)*s(9),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(9),(true->[])),arc(s(19)*s(7),2,s(19)*s(9),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(6),(true->[])),arc(s(23)*s(4),2,s(23)*s(7),(true->[])),arc(s(23)*s(5),0,s(23)*s(6),(true->[])),arc(s(23)*s(5),1,s(23)*s(7),(true->[])),arc(s(23)*s(5),2,s(23)*s(7),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(12),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(11)*s(11),(true->[])),arc(s(14)*s(10),0,s(21)*s(10),(true->[])),arc(s(14)*s(10),1,s(21)*s(10),(true->[])),arc(s(14)*s(10),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(14)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(12),(true->[])),arc(s(18)*s(11),0,s(8)*s(12),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(18)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(12),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(18)*s(11),(true->[])),arc(s(21)*s(10),0,s(21)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(6)*s(12),(true->[])),arc(s(15)*s(8),0,s(22)*s(10),(true->[])),arc(s(15)*s(8),1,s(22)*s(10),(true->[])),arc(s(15)*s(8),2,s(12)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(11),(true->[])),arc(s(19)*s(9),2,s(19)*s(11),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(19)*s(11),(true->[])),arc(s(12)*s(9),2,s(19)*s(11),(true->[])),arc(s(22)*s(8),0,s(22)*s(10),(true->[])),arc(s(22)*s(8),1,s(22)*s(10),(true->[])),arc(s(22)*s(8),2,s(12)*s(11),(true->[])),arc(s(23)*s(6),0,s(23)*s(8),(true->[])),arc(s(23)*s(6),1,s(23)*s(8),(true->[])),arc(s(23)*s(6),2,s(23)*s(9),(true->[])),arc(s(23)*s(7),0,s(23)*s(8),(true->[])),arc(s(23)*s(7),1,s(23)*s(9),(true->[])),arc(s(23)*s(7),2,s(23)*s(9),(true->[])),arc(s(7)*s(12),0,s(13)*s(12),(true->[])),arc(s(7)*s(12),1,s(13)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(12),0,s(3)*s(12),(true->[])),arc(s(5)*s(12),1,s(10)*s(12),(true->[])),arc(s(5)*s(12),2,s(10)*s(12),(true->[])),arc(s(8)*s(12),0,s(14)*s(12),(true->[])),arc(s(8)*s(12),1,s(14)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(12),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(11)*s(12),(true->[])),arc(s(6)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(11),0,s(15)*s(12),(true->[])),arc(s(12)*s(11),1,s(19)*s(11),(true->[])),arc(s(12)*s(11),2,s(19)*s(11),(true->[])),arc(s(22)*s(10),0,s(22)*s(10),(true->[])),arc(s(22)*s(10),1,s(22)*s(10),(true->[])),arc(s(22)*s(10),2,s(12)*s(12),(true->[])),arc(s(15)*s(10),0,s(22)*s(10),(true->[])),arc(s(15)*s(10),1,s(22)*s(10),(true->[])),arc(s(15)*s(10),2,s(12)*s(12),(true->[])),arc(s(19)*s(11),0,s(15)*s(12),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(19)*s(11),(true->[])),arc(s(23)*s(8),0,s(23)*s(10),(true->[])),arc(s(23)*s(8),1,s(23)*s(10),(true->[])),arc(s(23)*s(8),2,s(23)*s(11),(true->[])),arc(s(23)*s(9),0,s(23)*s(10),(true->[])),arc(s(23)*s(9),1,s(23)*s(11),(true->[])),arc(s(23)*s(9),2,s(23)*s(11),(true->[])),arc(s(13)*s(12),0,s(20)*s(12),(true->[])),arc(s(13)*s(12),1,s(20)*s(12),(true->[])),arc(s(13)*s(12),2,s(2)*s(12),(true->[])),arc(s(10)*s(12),0,s(3)*s(12),(true->[])),arc(s(10)*s(12),1,s(17)*s(12),(true->[])),arc(s(10)*s(12),2,s(17)*s(12),(true->[])),arc(s(14)*s(12),0,s(21)*s(12),(true->[])),arc(s(14)*s(12),1,s(21)*s(12),(true->[])),arc(s(14)*s(12),2,s(6)*s(12),(true->[])),arc(s(11)*s(12),0,s(8)*s(12),(true->[])),arc(s(11)*s(12),1,s(18)*s(12),(true->[])),arc(s(11)*s(12),2,s(18)*s(12),(true->[])),arc(s(15)*s(12),0,s(22)*s(12),(true->[])),arc(s(15)*s(12),1,s(22)*s(12),(true->[])),arc(s(15)*s(12),2,s(12)*s(12),(true->[])),arc(s(12)*s(12),0,s(15)*s(12),(true->[])),arc(s(12)*s(12),1,s(19)*s(12),(true->[])),arc(s(12)*s(12),2,s(19)*s(12),(true->[])),arc(s(23)*s(10),0,s(23)*s(10),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(23)*s(12),(true->[])),arc(s(23)*s(11),0,s(23)*s(12),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(23)*s(11),(true->[])),arc(s(20)*s(12),0,s(20)*s(12),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(2)*s(12),(true->[])),arc(s(17)*s(12),0,s(3)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(12),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(6)*s(12),(true->[])),arc(s(18)*s(12),0,s(8)*s(12),(true->[])),arc(s(18)*s(12),1,s(18)*s(12),(true->[])),arc(s(18)*s(12),2,s(18)*s(12),(true->[])),arc(s(22)*s(12),0,s(22)*s(12),(true->[])),arc(s(22)*s(12),1,s(22)*s(12),(true->[])),arc(s(22)*s(12),2,s(12)*s(12),(true->[])),arc(s(19)*s(12),0,s(15)*s(12),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(19)*s(12),(true->[])),arc(s(23)*s(12),0,s(23)*s(12),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(23)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(17)*s(14)),sink(s(18)*s(14)),sink(s(19)*s(14)),sink(s(20)*s(14)),sink(s(21)*s(14)),sink(s(22)*s(14)),sink(s(23)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(13)*s(8),(true->[])),arc(s(7)*s(6),1,s(13)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(9),(true->[])),arc(s(10)*s(7),2,s(17)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(13)*s(6),0,s(20)*s(8),(true->[])),arc(s(13)*s(6),1,s(20)*s(8),(true->[])),arc(s(13)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(21)*s(6),(true->[])),arc(s(14)*s(4),1,s(21)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(22)*s(4),(true->[])),arc(s(15)*s(2),1,s(22)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(10),(true->[])),arc(s(3)*s(8),1,s(7)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(11),(true->[])),arc(s(5)*s(9),2,s(10)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(13)*s(8),0,s(20)*s(10),(true->[])),arc(s(13)*s(8),1,s(20)*s(10),(true->[])),arc(s(13)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(8),0,s(13)*s(10),(true->[])),arc(s(7)*s(8),1,s(13)*s(10),(true->[])),arc(s(7)*s(8),2,s(2)*s(11),(true->[])),arc(s(17)*s(9),0,s(3)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(11),(true->[])),arc(s(17)*s(9),2,s(17)*s(11),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(17)*s(11),(true->[])),arc(s(10)*s(9),2,s(17)*s(11),(true->[])),arc(s(20)*s(8),0,s(20)*s(10),(true->[])),arc(s(20)*s(8),1,s(20)*s(10),(true->[])),arc(s(20)*s(8),2,s(2)*s(11),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(6),0,s(21)*s(8),(true->[])),arc(s(14)*s(6),1,s(21)*s(8),(true->[])),arc(s(14)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(14)*s(8),(true->[])),arc(s(8)*s(6),1,s(14)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(9),(true->[])),arc(s(18)*s(7),2,s(18)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(9),(true->[])),arc(s(11)*s(7),2,s(18)*s(9),(true->[])),arc(s(21)*s(6),0,s(21)*s(8),(true->[])),arc(s(21)*s(6),1,s(21)*s(8),(true->[])),arc(s(21)*s(6),2,s(6)*s(9),(true->[])),arc(s(15)*s(4),0,s(22)*s(6),(true->[])),arc(s(15)*s(4),1,s(22)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(19)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(22)*s(4),0,s(22)*s(6),(true->[])),arc(s(22)*s(4),1,s(22)*s(6),(true->[])),arc(s(22)*s(4),2,s(12)*s(7),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(4),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(5),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(13),(true->[])),arc(s(2)*s(11),2,s(5)*s(13),(true->[])),arc(s(7)*s(10),0,s(13)*s(12),(true->[])),arc(s(7)*s(10),1,s(13)*s(12),(true->[])),arc(s(7)*s(10),2,s(2)*s(13),(true->[])),arc(s(3)*s(10),0,s(7)*s(12),(true->[])),arc(s(3)*s(10),1,s(7)*s(12),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(10)*s(11),0,s(3)*s(12),(true->[])),arc(s(10)*s(11),1,s(17)*s(13),(true->[])),arc(s(10)*s(11),2,s(17)*s(13),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(10)*s(13),(true->[])),arc(s(5)*s(11),2,s(10)*s(13),(true->[])),arc(s(20)*s(10),0,s(20)*s(12),(true->[])),arc(s(20)*s(10),1,s(20)*s(12),(true->[])),arc(s(20)*s(10),2,s(2)*s(13),(true->[])),arc(s(13)*s(10),0,s(20)*s(12),(true->[])),arc(s(13)*s(10),1,s(20)*s(12),(true->[])),arc(s(13)*s(10),2,s(2)*s(13),(true->[])),arc(s(17)*s(11),0,s(3)*s(12),(true->[])),arc(s(17)*s(11),1,s(17)*s(13),(true->[])),arc(s(17)*s(11),2,s(17)*s(13),(true->[])),arc(s(8)*s(8),0,s(14)*s(10),(true->[])),arc(s(8)*s(8),1,s(14)*s(10),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(18)*s(11),(true->[])),arc(s(11)*s(9),2,s(18)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(11),(true->[])),arc(s(6)*s(9),2,s(11)*s(11),(true->[])),arc(s(21)*s(8),0,s(21)*s(10),(true->[])),arc(s(21)*s(8),1,s(21)*s(10),(true->[])),arc(s(21)*s(8),2,s(6)*s(11),(true->[])),arc(s(14)*s(8),0,s(21)*s(10),(true->[])),arc(s(14)*s(8),1,s(21)*s(10),(true->[])),arc(s(14)*s(8),2,s(6)*s(11),(true->[])),arc(s(18)*s(9),0,s(8)*s(10),(true->[])),arc(s(18)*s(9),1,s(18)*s(11),(true->[])),arc(s(18)*s(9),2,s(18)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(9),(true->[])),arc(s(12)*s(7),2,s(19)*s(9),(true->[])),arc(s(22)*s(6),0,s(22)*s(8),(true->[])),arc(s(22)*s(6),1,s(22)*s(8),(true->[])),arc(s(22)*s(6),2,s(12)*s(9),(true->[])),arc(s(15)*s(6),0,s(22)*s(8),(true->[])),arc(s(15)*s(6),1,s(22)*s(8),(true->[])),arc(s(15)*s(6),2,s(12)*s(9),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(9),(true->[])),arc(s(19)*s(7),2,s(19)*s(9),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(6),(true->[])),arc(s(23)*s(4),2,s(23)*s(7),(true->[])),arc(s(23)*s(5),0,s(23)*s(6),(true->[])),arc(s(23)*s(5),1,s(23)*s(7),(true->[])),arc(s(23)*s(5),2,s(23)*s(7),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(3)*s(14),(true->[])),arc(s(5)*s(13),1,s(10)*s(13),(true->[])),arc(s(5)*s(13),2,s(10)*s(13),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(13)*s(12),0,s(20)*s(12),(true->[])),arc(s(13)*s(12),1,s(20)*s(12),(true->[])),arc(s(13)*s(12),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(13)*s(12),(true->[])),arc(s(7)*s(12),1,s(13)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(17)*s(13),0,s(3)*s(14),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(13),(true->[])),arc(s(10)*s(13),0,s(3)*s(14),(true->[])),arc(s(10)*s(13),1,s(17)*s(13),(true->[])),arc(s(10)*s(13),2,s(17)*s(13),(true->[])),arc(s(20)*s(12),0,s(20)*s(12),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(2)*s(14),(true->[])),arc(s(6)*s(11),0,s(8)*s(12),(true->[])),arc(s(6)*s(11),1,s(11)*s(13),(true->[])),arc(s(6)*s(11),2,s(11)*s(13),(true->[])),arc(s(14)*s(10),0,s(21)*s(12),(true->[])),arc(s(14)*s(10),1,s(21)*s(12),(true->[])),arc(s(14)*s(10),2,s(6)*s(13),(true->[])),arc(s(8)*s(10),0,s(14)*s(12),(true->[])),arc(s(8)*s(10),1,s(14)*s(12),(true->[])),arc(s(8)*s(10),2,s(6)*s(13),(true->[])),arc(s(18)*s(11),0,s(8)*s(12),(true->[])),arc(s(18)*s(11),1,s(18)*s(13),(true->[])),arc(s(18)*s(11),2,s(18)*s(13),(true->[])),arc(s(11)*s(11),0,s(8)*s(12),(true->[])),arc(s(11)*s(11),1,s(18)*s(13),(true->[])),arc(s(11)*s(11),2,s(18)*s(13),(true->[])),arc(s(21)*s(10),0,s(21)*s(12),(true->[])),arc(s(21)*s(10),1,s(21)*s(12),(true->[])),arc(s(21)*s(10),2,s(6)*s(13),(true->[])),arc(s(15)*s(8),0,s(22)*s(10),(true->[])),arc(s(15)*s(8),1,s(22)*s(10),(true->[])),arc(s(15)*s(8),2,s(12)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(11),(true->[])),arc(s(19)*s(9),2,s(19)*s(11),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(19)*s(11),(true->[])),arc(s(12)*s(9),2,s(19)*s(11),(true->[])),arc(s(22)*s(8),0,s(22)*s(10),(true->[])),arc(s(22)*s(8),1,s(22)*s(10),(true->[])),arc(s(22)*s(8),2,s(12)*s(11),(true->[])),arc(s(23)*s(6),0,s(23)*s(8),(true->[])),arc(s(23)*s(6),1,s(23)*s(8),(true->[])),arc(s(23)*s(6),2,s(23)*s(9),(true->[])),arc(s(23)*s(7),0,s(23)*s(8),(true->[])),arc(s(23)*s(7),1,s(23)*s(9),(true->[])),arc(s(23)*s(7),2,s(23)*s(9),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(14),0,s(7)*s(14),(true->[])),arc(s(3)*s(14),1,s(7)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(8)*s(12),0,s(14)*s(12),(true->[])),arc(s(8)*s(12),1,s(14)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(14),(true->[])),arc(s(11)*s(13),0,s(8)*s(14),(true->[])),arc(s(11)*s(13),1,s(18)*s(13),(true->[])),arc(s(11)*s(13),2,s(18)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(11)*s(13),(true->[])),arc(s(6)*s(13),2,s(11)*s(13),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(6)*s(14),(true->[])),arc(s(14)*s(12),0,s(21)*s(12),(true->[])),arc(s(14)*s(12),1,s(21)*s(12),(true->[])),arc(s(14)*s(12),2,s(6)*s(14),(true->[])),arc(s(18)*s(13),0,s(8)*s(14),(true->[])),arc(s(18)*s(13),1,s(18)*s(13),(true->[])),arc(s(18)*s(13),2,s(18)*s(13),(true->[])),arc(s(12)*s(11),0,s(15)*s(12),(true->[])),arc(s(12)*s(11),1,s(19)*s(13),(true->[])),arc(s(12)*s(11),2,s(19)*s(13),(true->[])),arc(s(22)*s(10),0,s(22)*s(12),(true->[])),arc(s(22)*s(10),1,s(22)*s(12),(true->[])),arc(s(22)*s(10),2,s(12)*s(13),(true->[])),arc(s(15)*s(10),0,s(22)*s(12),(true->[])),arc(s(15)*s(10),1,s(22)*s(12),(true->[])),arc(s(15)*s(10),2,s(12)*s(13),(true->[])),arc(s(19)*s(11),0,s(15)*s(12),(true->[])),arc(s(19)*s(11),1,s(19)*s(13),(true->[])),arc(s(19)*s(11),2,s(19)*s(13),(true->[])),arc(s(23)*s(8),0,s(23)*s(10),(true->[])),arc(s(23)*s(8),1,s(23)*s(10),(true->[])),arc(s(23)*s(8),2,s(23)*s(11),(true->[])),arc(s(23)*s(9),0,s(23)*s(10),(true->[])),arc(s(23)*s(9),1,s(23)*s(11),(true->[])),arc(s(23)*s(9),2,s(23)*s(11),(true->[])),arc(s(5)*s(14),0,s(3)*s(14),(true->[])),arc(s(5)*s(14),1,s(10)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(7)*s(14),0,s(13)*s(14),(true->[])),arc(s(7)*s(14),1,s(13)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(6)*s(14),0,s(8)*s(14),(true->[])),arc(s(6)*s(14),1,s(11)*s(14),(true->[])),arc(s(6)*s(14),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(14)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[])),arc(s(15)*s(12),0,s(22)*s(12),(true->[])),arc(s(15)*s(12),1,s(22)*s(12),(true->[])),arc(s(15)*s(12),2,s(12)*s(14),(true->[])),arc(s(19)*s(13),0,s(15)*s(14),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(19)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(14),(true->[])),arc(s(12)*s(13),1,s(19)*s(13),(true->[])),arc(s(12)*s(13),2,s(19)*s(13),(true->[])),arc(s(22)*s(12),0,s(22)*s(12),(true->[])),arc(s(22)*s(12),1,s(22)*s(12),(true->[])),arc(s(22)*s(12),2,s(12)*s(14),(true->[])),arc(s(23)*s(10),0,s(23)*s(12),(true->[])),arc(s(23)*s(10),1,s(23)*s(12),(true->[])),arc(s(23)*s(10),2,s(23)*s(13),(true->[])),arc(s(23)*s(11),0,s(23)*s(12),(true->[])),arc(s(23)*s(11),1,s(23)*s(13),(true->[])),arc(s(23)*s(11),2,s(23)*s(13),(true->[])),arc(s(10)*s(14),0,s(3)*s(14),(true->[])),arc(s(10)*s(14),1,s(17)*s(14),(true->[])),arc(s(10)*s(14),2,s(17)*s(14),(true->[])),arc(s(13)*s(14),0,s(20)*s(14),(true->[])),arc(s(13)*s(14),1,s(20)*s(14),(true->[])),arc(s(13)*s(14),2,s(2)*s(14),(true->[])),arc(s(11)*s(14),0,s(8)*s(14),(true->[])),arc(s(11)*s(14),1,s(18)*s(14),(true->[])),arc(s(11)*s(14),2,s(18)*s(14),(true->[])),arc(s(14)*s(14),0,s(21)*s(14),(true->[])),arc(s(14)*s(14),1,s(21)*s(14),(true->[])),arc(s(14)*s(14),2,s(6)*s(14),(true->[])),arc(s(12)*s(14),0,s(15)*s(14),(true->[])),arc(s(12)*s(14),1,s(19)*s(14),(true->[])),arc(s(12)*s(14),2,s(19)*s(14),(true->[])),arc(s(15)*s(14),0,s(22)*s(14),(true->[])),arc(s(15)*s(14),1,s(22)*s(14),(true->[])),arc(s(15)*s(14),2,s(12)*s(14),(true->[])),arc(s(23)*s(12),0,s(23)*s(12),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(23)*s(14),(true->[])),arc(s(23)*s(13),0,s(23)*s(14),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(23)*s(13),(true->[])),arc(s(17)*s(14),0,s(3)*s(14),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(17)*s(14),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(2)*s(14),(true->[])),arc(s(18)*s(14),0,s(8)*s(14),(true->[])),arc(s(18)*s(14),1,s(18)*s(14),(true->[])),arc(s(18)*s(14),2,s(18)*s(14),(true->[])),arc(s(21)*s(14),0,s(21)*s(14),(true->[])),arc(s(21)*s(14),1,s(21)*s(14),(true->[])),arc(s(21)*s(14),2,s(6)*s(14),(true->[])),arc(s(19)*s(14),0,s(15)*s(14),(true->[])),arc(s(19)*s(14),1,s(19)*s(14),(true->[])),arc(s(19)*s(14),2,s(19)*s(14),(true->[])),arc(s(22)*s(14),0,s(22)*s(14),(true->[])),arc(s(22)*s(14),1,s(22)*s(14),(true->[])),arc(s(22)*s(14),2,s(12)*s(14),(true->[])),arc(s(23)*s(14),0,s(23)*s(14),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(23)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(26)*s(4)),sink(s(27)*s(4)),sink(s(28)*s(4)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(13)*s(2),(true->[])),arc(s(7)*s(2),1,s(13)*s(2),(true->[])),arc(s(7)*s(2),2,s(2)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(11)*s(3),(true->[])),arc(s(8)*s(2),0,s(14)*s(2),(true->[])),arc(s(8)*s(2),1,s(14)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(7)*s(4),0,s(13)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(5)*s(4),0,s(3)*s(4),(true->[])),arc(s(5)*s(4),1,s(10)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(13)*s(2),0,s(21)*s(2),(true->[])),arc(s(13)*s(2),1,s(21)*s(2),(true->[])),arc(s(13)*s(2),2,s(2)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(2),0,s(22)*s(2),(true->[])),arc(s(14)*s(2),1,s(22)*s(2),(true->[])),arc(s(14)*s(2),2,s(6)*s(4),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(19)*s(3),(true->[])),arc(s(15)*s(2),0,s(23)*s(2),(true->[])),arc(s(15)*s(2),1,s(23)*s(2),(true->[])),arc(s(15)*s(2),2,s(12)*s(4),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(2)*s(4),(true->[])),arc(s(17)*s(3),0,s(3)*s(4),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(26)*s(3),(true->[])),arc(s(10)*s(4),0,s(3)*s(4),(true->[])),arc(s(10)*s(4),1,s(17)*s(4),(true->[])),arc(s(10)*s(4),2,s(17)*s(4),(true->[])),arc(s(21)*s(2),0,s(30)*s(2),(true->[])),arc(s(21)*s(2),1,s(30)*s(2),(true->[])),arc(s(21)*s(2),2,s(2)*s(4),(true->[])),arc(s(14)*s(4),0,s(22)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(6)*s(4),(true->[])),arc(s(18)*s(3),0,s(8)*s(4),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(2),0,s(31)*s(2),(true->[])),arc(s(22)*s(2),1,s(31)*s(2),(true->[])),arc(s(22)*s(2),2,s(6)*s(4),(true->[])),arc(s(15)*s(4),0,s(23)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(4),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(19)*s(4),(true->[])),arc(s(23)*s(2),0,s(32)*s(2),(true->[])),arc(s(23)*s(2),1,s(32)*s(2),(true->[])),arc(s(23)*s(2),2,s(12)*s(4),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(29)*s(3),(true->[])),arc(s(24)*s(2),0,s(33)*s(2),(true->[])),arc(s(24)*s(2),1,s(33)*s(2),(true->[])),arc(s(24)*s(2),2,s(20)*s(4),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(3),(true->[])),arc(s(21)*s(4),0,s(30)*s(4),(true->[])),arc(s(21)*s(4),1,s(30)*s(4),(true->[])),arc(s(21)*s(4),2,s(2)*s(4),(true->[])),arc(s(26)*s(3),0,s(3)*s(4),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(3),(true->[])),arc(s(17)*s(4),0,s(3)*s(4),(true->[])),arc(s(17)*s(4),1,s(26)*s(4),(true->[])),arc(s(17)*s(4),2,s(26)*s(4),(true->[])),arc(s(30)*s(2),0,s(30)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(2)*s(4),(true->[])),arc(s(22)*s(4),0,s(31)*s(4),(true->[])),arc(s(22)*s(4),1,s(31)*s(4),(true->[])),arc(s(22)*s(4),2,s(6)*s(4),(true->[])),arc(s(27)*s(3),0,s(8)*s(4),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(18)*s(4),0,s(8)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(31)*s(2),0,s(31)*s(2),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(6)*s(4),(true->[])),arc(s(23)*s(4),0,s(32)*s(4),(true->[])),arc(s(23)*s(4),1,s(32)*s(4),(true->[])),arc(s(23)*s(4),2,s(12)*s(4),(true->[])),arc(s(28)*s(3),0,s(15)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(28)*s(4),(true->[])),arc(s(32)*s(2),0,s(32)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(12)*s(4),(true->[])),arc(s(24)*s(4),0,s(33)*s(4),(true->[])),arc(s(24)*s(4),1,s(33)*s(4),(true->[])),arc(s(24)*s(4),2,s(20)*s(4),(true->[])),arc(s(29)*s(3),0,s(24)*s(4),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(29)*s(3),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(29)*s(4),(true->[])),arc(s(20)*s(4),2,s(29)*s(4),(true->[])),arc(s(33)*s(2),0,s(33)*s(2),(true->[])),arc(s(33)*s(2),1,s(33)*s(2),(true->[])),arc(s(33)*s(2),2,s(20)*s(4),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(2),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(4),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[])),arc(s(30)*s(4),0,s(30)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(2)*s(4),(true->[])),arc(s(26)*s(4),0,s(3)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(26)*s(4),(true->[])),arc(s(31)*s(4),0,s(31)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(6)*s(4),(true->[])),arc(s(27)*s(4),0,s(8)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(32)*s(4),0,s(32)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(12)*s(4),(true->[])),arc(s(28)*s(4),0,s(15)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(4),(true->[])),arc(s(33)*s(4),0,s(33)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(20)*s(4),(true->[])),arc(s(29)*s(4),0,s(24)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(29)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(34)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(26)*s(6)),sink(s(27)*s(6)),sink(s(28)*s(6)),sink(s(29)*s(6)),sink(s(30)*s(6)),sink(s(31)*s(6)),sink(s(32)*s(6)),sink(s(33)*s(6)),sink(s(34)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(5),(true->[])),arc(s(5)*s(5),2,s(10)*s(5),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(4),0,s(13)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(10)*s(5),0,s(3)*s(6),(true->[])),arc(s(10)*s(5),1,s(17)*s(5),(true->[])),arc(s(10)*s(5),2,s(17)*s(5),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(2)*s(6),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(5),(true->[])),arc(s(11)*s(5),2,s(18)*s(5),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(5),(true->[])),arc(s(6)*s(5),2,s(11)*s(5),(true->[])),arc(s(14)*s(4),0,s(22)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(6)*s(6),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(5)*s(6),0,s(3)*s(6),(true->[])),arc(s(5)*s(6),1,s(10)*s(6),(true->[])),arc(s(5)*s(6),2,s(10)*s(6),(true->[])),arc(s(7)*s(6),0,s(13)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(6),(true->[])),arc(s(17)*s(5),0,s(3)*s(6),(true->[])),arc(s(17)*s(5),1,s(26)*s(5),(true->[])),arc(s(17)*s(5),2,s(26)*s(5),(true->[])),arc(s(21)*s(4),0,s(30)*s(4),(true->[])),arc(s(21)*s(4),1,s(30)*s(4),(true->[])),arc(s(21)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(11)*s(6),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(18)*s(5),0,s(8)*s(6),(true->[])),arc(s(18)*s(5),1,s(27)*s(5),(true->[])),arc(s(18)*s(5),2,s(27)*s(5),(true->[])),arc(s(22)*s(4),0,s(31)*s(4),(true->[])),arc(s(22)*s(4),1,s(31)*s(4),(true->[])),arc(s(22)*s(4),2,s(6)*s(6),(true->[])),arc(s(15)*s(4),0,s(23)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(6),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(5),(true->[])),arc(s(19)*s(5),2,s(28)*s(5),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(5),(true->[])),arc(s(12)*s(5),2,s(19)*s(5),(true->[])),arc(s(23)*s(4),0,s(32)*s(4),(true->[])),arc(s(23)*s(4),1,s(32)*s(4),(true->[])),arc(s(23)*s(4),2,s(12)*s(6),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(33)*s(4),(true->[])),arc(s(24)*s(2),1,s(33)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(3),(true->[])),arc(s(10)*s(6),0,s(3)*s(6),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(13)*s(6),0,s(21)*s(6),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(2)*s(6),(true->[])),arc(s(26)*s(5),0,s(3)*s(6),(true->[])),arc(s(26)*s(5),1,s(26)*s(5),(true->[])),arc(s(26)*s(5),2,s(26)*s(5),(true->[])),arc(s(30)*s(4),0,s(30)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(2)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(14)*s(6),0,s(22)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(6)*s(6),(true->[])),arc(s(27)*s(5),0,s(8)*s(6),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(27)*s(5),(true->[])),arc(s(31)*s(4),0,s(31)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(6)*s(6),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(19)*s(6),(true->[])),arc(s(12)*s(6),2,s(19)*s(6),(true->[])),arc(s(15)*s(6),0,s(23)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(12)*s(6),(true->[])),arc(s(28)*s(5),0,s(15)*s(6),(true->[])),arc(s(28)*s(5),1,s(28)*s(5),(true->[])),arc(s(28)*s(5),2,s(28)*s(5),(true->[])),arc(s(32)*s(4),0,s(32)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(12)*s(6),(true->[])),arc(s(24)*s(4),0,s(33)*s(4),(true->[])),arc(s(24)*s(4),1,s(33)*s(4),(true->[])),arc(s(24)*s(4),2,s(20)*s(6),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(29)*s(5),(true->[])),arc(s(29)*s(5),2,s(29)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(5),(true->[])),arc(s(20)*s(5),2,s(29)*s(5),(true->[])),arc(s(33)*s(4),0,s(33)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(20)*s(6),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(4),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(5),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(5),(true->[])),arc(s(17)*s(6),0,s(3)*s(6),(true->[])),arc(s(17)*s(6),1,s(26)*s(6),(true->[])),arc(s(17)*s(6),2,s(26)*s(6),(true->[])),arc(s(21)*s(6),0,s(30)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(2)*s(6),(true->[])),arc(s(18)*s(6),0,s(8)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(6),(true->[])),arc(s(22)*s(6),0,s(31)*s(6),(true->[])),arc(s(22)*s(6),1,s(31)*s(6),(true->[])),arc(s(22)*s(6),2,s(6)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(6),(true->[])),arc(s(19)*s(6),1,s(28)*s(6),(true->[])),arc(s(19)*s(6),2,s(28)*s(6),(true->[])),arc(s(23)*s(6),0,s(32)*s(6),(true->[])),arc(s(23)*s(6),1,s(32)*s(6),(true->[])),arc(s(23)*s(6),2,s(12)*s(6),(true->[])),arc(s(20)*s(6),0,s(24)*s(6),(true->[])),arc(s(20)*s(6),1,s(29)*s(6),(true->[])),arc(s(20)*s(6),2,s(29)*s(6),(true->[])),arc(s(24)*s(6),0,s(33)*s(6),(true->[])),arc(s(24)*s(6),1,s(33)*s(6),(true->[])),arc(s(24)*s(6),2,s(20)*s(6),(true->[])),arc(s(34)*s(4),0,s(34)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(34)*s(6),(true->[])),arc(s(34)*s(5),0,s(34)*s(6),(true->[])),arc(s(34)*s(5),1,s(34)*s(5),(true->[])),arc(s(34)*s(5),2,s(34)*s(5),(true->[])),arc(s(26)*s(6),0,s(3)*s(6),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(6),(true->[])),arc(s(30)*s(6),0,s(30)*s(6),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(2)*s(6),(true->[])),arc(s(27)*s(6),0,s(8)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(31)*s(6),0,s(31)*s(6),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(6)*s(6),(true->[])),arc(s(28)*s(6),0,s(15)*s(6),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(6),(true->[])),arc(s(32)*s(6),0,s(32)*s(6),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(12)*s(6),(true->[])),arc(s(29)*s(6),0,s(24)*s(6),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(29)*s(6),(true->[])),arc(s(33)*s(6),0,s(33)*s(6),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(20)*s(6),(true->[])),arc(s(34)*s(6),0,s(34)*s(6),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(34)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(26)*s(8)),sink(s(27)*s(8)),sink(s(28)*s(8)),sink(s(29)*s(8)),sink(s(30)*s(8)),sink(s(31)*s(8)),sink(s(32)*s(8)),sink(s(33)*s(8)),sink(s(34)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(13)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(7),(true->[])),arc(s(10)*s(7),2,s(17)*s(7),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(7),(true->[])),arc(s(5)*s(7),2,s(10)*s(7),(true->[])),arc(s(13)*s(6),0,s(21)*s(6),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(2)*s(8),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(22)*s(6),(true->[])),arc(s(14)*s(4),1,s(22)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(17)*s(7),0,s(3)*s(8),(true->[])),arc(s(17)*s(7),1,s(26)*s(7),(true->[])),arc(s(17)*s(7),2,s(26)*s(7),(true->[])),arc(s(21)*s(6),0,s(30)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(2)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(11)*s(7),(true->[])),arc(s(14)*s(6),0,s(22)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(8),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(31)*s(6),(true->[])),arc(s(22)*s(6),1,s(31)*s(6),(true->[])),arc(s(22)*s(6),2,s(6)*s(8),(true->[])),arc(s(15)*s(4),0,s(23)*s(6),(true->[])),arc(s(15)*s(4),1,s(23)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(7),(true->[])),arc(s(19)*s(5),2,s(28)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(32)*s(6),(true->[])),arc(s(23)*s(4),1,s(32)*s(6),(true->[])),arc(s(23)*s(4),2,s(12)*s(7),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(33)*s(4),(true->[])),arc(s(24)*s(2),1,s(33)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(3),(true->[])),arc(s(7)*s(8),0,s(13)*s(8),(true->[])),arc(s(7)*s(8),1,s(13)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(3)*s(8),(true->[])),arc(s(5)*s(8),1,s(10)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(26)*s(7),0,s(3)*s(8),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(26)*s(7),(true->[])),arc(s(30)*s(6),0,s(30)*s(6),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(2)*s(8),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(11)*s(8),(true->[])),arc(s(6)*s(8),2,s(11)*s(8),(true->[])),arc(s(27)*s(7),0,s(8)*s(8),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(7),(true->[])),arc(s(31)*s(6),0,s(31)*s(6),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(6)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(7),(true->[])),arc(s(12)*s(7),2,s(19)*s(7),(true->[])),arc(s(23)*s(6),0,s(32)*s(6),(true->[])),arc(s(23)*s(6),1,s(32)*s(6),(true->[])),arc(s(23)*s(6),2,s(12)*s(8),(true->[])),arc(s(15)*s(6),0,s(23)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(12)*s(8),(true->[])),arc(s(28)*s(7),0,s(15)*s(8),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(28)*s(7),(true->[])),arc(s(19)*s(7),2,s(28)*s(7),(true->[])),arc(s(32)*s(6),0,s(32)*s(6),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(12)*s(8),(true->[])),arc(s(24)*s(4),0,s(33)*s(6),(true->[])),arc(s(24)*s(4),1,s(33)*s(6),(true->[])),arc(s(24)*s(4),2,s(20)*s(7),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(29)*s(7),(true->[])),arc(s(29)*s(5),2,s(29)*s(7),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(7),(true->[])),arc(s(20)*s(5),2,s(29)*s(7),(true->[])),arc(s(33)*s(4),0,s(33)*s(6),(true->[])),arc(s(33)*s(4),1,s(33)*s(6),(true->[])),arc(s(33)*s(4),2,s(20)*s(7),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(4),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(5),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(5),(true->[])),arc(s(13)*s(8),0,s(21)*s(8),(true->[])),arc(s(13)*s(8),1,s(21)*s(8),(true->[])),arc(s(13)*s(8),2,s(2)*s(8),(true->[])),arc(s(10)*s(8),0,s(3)*s(8),(true->[])),arc(s(10)*s(8),1,s(17)*s(8),(true->[])),arc(s(10)*s(8),2,s(17)*s(8),(true->[])),arc(s(14)*s(8),0,s(22)*s(8),(true->[])),arc(s(14)*s(8),1,s(22)*s(8),(true->[])),arc(s(14)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(8),0,s(8)*s(8),(true->[])),arc(s(11)*s(8),1,s(18)*s(8),(true->[])),arc(s(11)*s(8),2,s(18)*s(8),(true->[])),arc(s(15)*s(8),0,s(23)*s(8),(true->[])),arc(s(15)*s(8),1,s(23)*s(8),(true->[])),arc(s(15)*s(8),2,s(12)*s(8),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(19)*s(8),(true->[])),arc(s(12)*s(8),2,s(19)*s(8),(true->[])),arc(s(20)*s(7),0,s(24)*s(8),(true->[])),arc(s(20)*s(7),1,s(29)*s(7),(true->[])),arc(s(20)*s(7),2,s(29)*s(7),(true->[])),arc(s(33)*s(6),0,s(33)*s(6),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(6),0,s(33)*s(6),(true->[])),arc(s(24)*s(6),1,s(33)*s(6),(true->[])),arc(s(24)*s(6),2,s(20)*s(8),(true->[])),arc(s(29)*s(7),0,s(24)*s(8),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(29)*s(7),(true->[])),arc(s(34)*s(4),0,s(34)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(34)*s(7),(true->[])),arc(s(34)*s(5),0,s(34)*s(6),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(34)*s(7),(true->[])),arc(s(21)*s(8),0,s(30)*s(8),(true->[])),arc(s(21)*s(8),1,s(30)*s(8),(true->[])),arc(s(21)*s(8),2,s(2)*s(8),(true->[])),arc(s(17)*s(8),0,s(3)*s(8),(true->[])),arc(s(17)*s(8),1,s(26)*s(8),(true->[])),arc(s(17)*s(8),2,s(26)*s(8),(true->[])),arc(s(22)*s(8),0,s(31)*s(8),(true->[])),arc(s(22)*s(8),1,s(31)*s(8),(true->[])),arc(s(22)*s(8),2,s(6)*s(8),(true->[])),arc(s(18)*s(8),0,s(8)*s(8),(true->[])),arc(s(18)*s(8),1,s(27)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(8),(true->[])),arc(s(23)*s(8),0,s(32)*s(8),(true->[])),arc(s(23)*s(8),1,s(32)*s(8),(true->[])),arc(s(23)*s(8),2,s(12)*s(8),(true->[])),arc(s(19)*s(8),0,s(15)*s(8),(true->[])),arc(s(19)*s(8),1,s(28)*s(8),(true->[])),arc(s(19)*s(8),2,s(28)*s(8),(true->[])),arc(s(24)*s(8),0,s(33)*s(8),(true->[])),arc(s(24)*s(8),1,s(33)*s(8),(true->[])),arc(s(24)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(8),(true->[])),arc(s(20)*s(8),1,s(29)*s(8),(true->[])),arc(s(20)*s(8),2,s(29)*s(8),(true->[])),arc(s(34)*s(6),0,s(34)*s(6),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(34)*s(8),(true->[])),arc(s(34)*s(7),0,s(34)*s(8),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(34)*s(7),(true->[])),arc(s(30)*s(8),0,s(30)*s(8),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(2)*s(8),(true->[])),arc(s(26)*s(8),0,s(3)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(26)*s(8),(true->[])),arc(s(31)*s(8),0,s(31)*s(8),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(6)*s(8),(true->[])),arc(s(27)*s(8),0,s(8)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(8),(true->[])),arc(s(32)*s(8),0,s(32)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(12)*s(8),(true->[])),arc(s(28)*s(8),0,s(15)*s(8),(true->[])),arc(s(28)*s(8),1,s(28)*s(8),(true->[])),arc(s(28)*s(8),2,s(28)*s(8),(true->[])),arc(s(33)*s(8),0,s(33)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(20)*s(8),(true->[])),arc(s(29)*s(8),0,s(24)*s(8),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(29)*s(8),(true->[])),arc(s(34)*s(8),0,s(34)*s(8),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(34)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(26)*s(10)),sink(s(27)*s(10)),sink(s(28)*s(10)),sink(s(29)*s(10)),sink(s(30)*s(10)),sink(s(31)*s(10)),sink(s(32)*s(10)),sink(s(33)*s(10)),sink(s(34)*s(10))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(13)*s(8),(true->[])),arc(s(7)*s(6),1,s(13)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(9),(true->[])),arc(s(10)*s(7),2,s(17)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(13)*s(6),0,s(21)*s(8),(true->[])),arc(s(13)*s(6),1,s(21)*s(8),(true->[])),arc(s(13)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(22)*s(6),(true->[])),arc(s(14)*s(4),1,s(22)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(10),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(9),(true->[])),arc(s(2)*s(9),2,s(5)*s(9),(true->[])),arc(s(13)*s(8),0,s(21)*s(8),(true->[])),arc(s(13)*s(8),1,s(21)*s(8),(true->[])),arc(s(13)*s(8),2,s(2)*s(10),(true->[])),arc(s(7)*s(8),0,s(13)*s(8),(true->[])),arc(s(7)*s(8),1,s(13)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(10),(true->[])),arc(s(17)*s(9),0,s(3)*s(10),(true->[])),arc(s(17)*s(9),1,s(26)*s(9),(true->[])),arc(s(17)*s(9),2,s(26)*s(9),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(17)*s(9),(true->[])),arc(s(10)*s(9),2,s(17)*s(9),(true->[])),arc(s(21)*s(8),0,s(30)*s(8),(true->[])),arc(s(21)*s(8),1,s(30)*s(8),(true->[])),arc(s(21)*s(8),2,s(2)*s(10),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(6),0,s(22)*s(8),(true->[])),arc(s(14)*s(6),1,s(22)*s(8),(true->[])),arc(s(14)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(14)*s(8),(true->[])),arc(s(8)*s(6),1,s(14)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(27)*s(9),(true->[])),arc(s(18)*s(7),2,s(27)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(9),(true->[])),arc(s(11)*s(7),2,s(18)*s(9),(true->[])),arc(s(22)*s(6),0,s(31)*s(8),(true->[])),arc(s(22)*s(6),1,s(31)*s(8),(true->[])),arc(s(22)*s(6),2,s(6)*s(9),(true->[])),arc(s(15)*s(4),0,s(23)*s(6),(true->[])),arc(s(15)*s(4),1,s(23)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(7),(true->[])),arc(s(19)*s(5),2,s(28)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(32)*s(6),(true->[])),arc(s(23)*s(4),1,s(32)*s(6),(true->[])),arc(s(23)*s(4),2,s(12)*s(7),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(33)*s(4),(true->[])),arc(s(24)*s(2),1,s(33)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(3),(true->[])),arc(s(2)*s(10),0,s(3)*s(10),(true->[])),arc(s(2)*s(10),1,s(5)*s(10),(true->[])),arc(s(2)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(7)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(10),(true->[])),arc(s(26)*s(9),0,s(3)*s(10),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(26)*s(9),(true->[])),arc(s(30)*s(8),0,s(30)*s(8),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(2)*s(10),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(18)*s(9),(true->[])),arc(s(11)*s(9),2,s(18)*s(9),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(9),(true->[])),arc(s(6)*s(9),2,s(11)*s(9),(true->[])),arc(s(22)*s(8),0,s(31)*s(8),(true->[])),arc(s(22)*s(8),1,s(31)*s(8),(true->[])),arc(s(22)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(8),0,s(22)*s(8),(true->[])),arc(s(14)*s(8),1,s(22)*s(8),(true->[])),arc(s(14)*s(8),2,s(6)*s(10),(true->[])),arc(s(27)*s(9),0,s(8)*s(10),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(18)*s(9),0,s(8)*s(10),(true->[])),arc(s(18)*s(9),1,s(27)*s(9),(true->[])),arc(s(18)*s(9),2,s(27)*s(9),(true->[])),arc(s(31)*s(8),0,s(31)*s(8),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(6)*s(10),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(9),(true->[])),arc(s(12)*s(7),2,s(19)*s(9),(true->[])),arc(s(23)*s(6),0,s(32)*s(8),(true->[])),arc(s(23)*s(6),1,s(32)*s(8),(true->[])),arc(s(23)*s(6),2,s(12)*s(9),(true->[])),arc(s(15)*s(6),0,s(23)*s(8),(true->[])),arc(s(15)*s(6),1,s(23)*s(8),(true->[])),arc(s(15)*s(6),2,s(12)*s(9),(true->[])),arc(s(28)*s(7),0,s(15)*s(8),(true->[])),arc(s(28)*s(7),1,s(28)*s(9),(true->[])),arc(s(28)*s(7),2,s(28)*s(9),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(28)*s(9),(true->[])),arc(s(19)*s(7),2,s(28)*s(9),(true->[])),arc(s(32)*s(6),0,s(32)*s(8),(true->[])),arc(s(32)*s(6),1,s(32)*s(8),(true->[])),arc(s(32)*s(6),2,s(12)*s(9),(true->[])),arc(s(24)*s(4),0,s(33)*s(6),(true->[])),arc(s(24)*s(4),1,s(33)*s(6),(true->[])),arc(s(24)*s(4),2,s(20)*s(7),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(29)*s(7),(true->[])),arc(s(29)*s(5),2,s(29)*s(7),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(7),(true->[])),arc(s(20)*s(5),2,s(29)*s(7),(true->[])),arc(s(33)*s(4),0,s(33)*s(6),(true->[])),arc(s(33)*s(4),1,s(33)*s(6),(true->[])),arc(s(33)*s(4),2,s(20)*s(7),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(4),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(5),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(5),(true->[])),arc(s(5)*s(10),0,s(3)*s(10),(true->[])),arc(s(5)*s(10),1,s(10)*s(10),(true->[])),arc(s(5)*s(10),2,s(10)*s(10),(true->[])),arc(s(7)*s(10),0,s(13)*s(10),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(2)*s(10),(true->[])),arc(s(6)*s(10),0,s(8)*s(10),(true->[])),arc(s(6)*s(10),1,s(11)*s(10),(true->[])),arc(s(6)*s(10),2,s(11)*s(10),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(14)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[])),arc(s(15)*s(8),0,s(23)*s(8),(true->[])),arc(s(15)*s(8),1,s(23)*s(8),(true->[])),arc(s(15)*s(8),2,s(12)*s(10),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(28)*s(9),(true->[])),arc(s(19)*s(9),2,s(28)*s(9),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(19)*s(9),(true->[])),arc(s(12)*s(9),2,s(19)*s(9),(true->[])),arc(s(32)*s(8),0,s(32)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(12)*s(10),(true->[])),arc(s(23)*s(8),0,s(32)*s(8),(true->[])),arc(s(23)*s(8),1,s(32)*s(8),(true->[])),arc(s(23)*s(8),2,s(12)*s(10),(true->[])),arc(s(28)*s(9),0,s(15)*s(10),(true->[])),arc(s(28)*s(9),1,s(28)*s(9),(true->[])),arc(s(28)*s(9),2,s(28)*s(9),(true->[])),arc(s(20)*s(7),0,s(24)*s(8),(true->[])),arc(s(20)*s(7),1,s(29)*s(9),(true->[])),arc(s(20)*s(7),2,s(29)*s(9),(true->[])),arc(s(33)*s(6),0,s(33)*s(8),(true->[])),arc(s(33)*s(6),1,s(33)*s(8),(true->[])),arc(s(33)*s(6),2,s(20)*s(9),(true->[])),arc(s(24)*s(6),0,s(33)*s(8),(true->[])),arc(s(24)*s(6),1,s(33)*s(8),(true->[])),arc(s(24)*s(6),2,s(20)*s(9),(true->[])),arc(s(29)*s(7),0,s(24)*s(8),(true->[])),arc(s(29)*s(7),1,s(29)*s(9),(true->[])),arc(s(29)*s(7),2,s(29)*s(9),(true->[])),arc(s(34)*s(4),0,s(34)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(34)*s(7),(true->[])),arc(s(34)*s(5),0,s(34)*s(6),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(34)*s(7),(true->[])),arc(s(10)*s(10),0,s(3)*s(10),(true->[])),arc(s(10)*s(10),1,s(17)*s(10),(true->[])),arc(s(10)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(10),0,s(21)*s(10),(true->[])),arc(s(13)*s(10),1,s(21)*s(10),(true->[])),arc(s(13)*s(10),2,s(2)*s(10),(true->[])),arc(s(11)*s(10),0,s(8)*s(10),(true->[])),arc(s(11)*s(10),1,s(18)*s(10),(true->[])),arc(s(11)*s(10),2,s(18)*s(10),(true->[])),arc(s(14)*s(10),0,s(22)*s(10),(true->[])),arc(s(14)*s(10),1,s(22)*s(10),(true->[])),arc(s(14)*s(10),2,s(6)*s(10),(true->[])),arc(s(12)*s(10),0,s(15)*s(10),(true->[])),arc(s(12)*s(10),1,s(19)*s(10),(true->[])),arc(s(12)*s(10),2,s(19)*s(10),(true->[])),arc(s(15)*s(10),0,s(23)*s(10),(true->[])),arc(s(15)*s(10),1,s(23)*s(10),(true->[])),arc(s(15)*s(10),2,s(12)*s(10),(true->[])),arc(s(24)*s(8),0,s(33)*s(8),(true->[])),arc(s(24)*s(8),1,s(33)*s(8),(true->[])),arc(s(24)*s(8),2,s(20)*s(10),(true->[])),arc(s(29)*s(9),0,s(24)*s(10),(true->[])),arc(s(29)*s(9),1,s(29)*s(9),(true->[])),arc(s(29)*s(9),2,s(29)*s(9),(true->[])),arc(s(20)*s(9),0,s(24)*s(10),(true->[])),arc(s(20)*s(9),1,s(29)*s(9),(true->[])),arc(s(20)*s(9),2,s(29)*s(9),(true->[])),arc(s(33)*s(8),0,s(33)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(20)*s(10),(true->[])),arc(s(34)*s(6),0,s(34)*s(8),(true->[])),arc(s(34)*s(6),1,s(34)*s(8),(true->[])),arc(s(34)*s(6),2,s(34)*s(9),(true->[])),arc(s(34)*s(7),0,s(34)*s(8),(true->[])),arc(s(34)*s(7),1,s(34)*s(9),(true->[])),arc(s(34)*s(7),2,s(34)*s(9),(true->[])),arc(s(17)*s(10),0,s(3)*s(10),(true->[])),arc(s(17)*s(10),1,s(26)*s(10),(true->[])),arc(s(17)*s(10),2,s(26)*s(10),(true->[])),arc(s(21)*s(10),0,s(30)*s(10),(true->[])),arc(s(21)*s(10),1,s(30)*s(10),(true->[])),arc(s(21)*s(10),2,s(2)*s(10),(true->[])),arc(s(18)*s(10),0,s(8)*s(10),(true->[])),arc(s(18)*s(10),1,s(27)*s(10),(true->[])),arc(s(18)*s(10),2,s(27)*s(10),(true->[])),arc(s(22)*s(10),0,s(31)*s(10),(true->[])),arc(s(22)*s(10),1,s(31)*s(10),(true->[])),arc(s(22)*s(10),2,s(6)*s(10),(true->[])),arc(s(19)*s(10),0,s(15)*s(10),(true->[])),arc(s(19)*s(10),1,s(28)*s(10),(true->[])),arc(s(19)*s(10),2,s(28)*s(10),(true->[])),arc(s(23)*s(10),0,s(32)*s(10),(true->[])),arc(s(23)*s(10),1,s(32)*s(10),(true->[])),arc(s(23)*s(10),2,s(12)*s(10),(true->[])),arc(s(20)*s(10),0,s(24)*s(10),(true->[])),arc(s(20)*s(10),1,s(29)*s(10),(true->[])),arc(s(20)*s(10),2,s(29)*s(10),(true->[])),arc(s(24)*s(10),0,s(33)*s(10),(true->[])),arc(s(24)*s(10),1,s(33)*s(10),(true->[])),arc(s(24)*s(10),2,s(20)*s(10),(true->[])),arc(s(34)*s(8),0,s(34)*s(8),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(34)*s(10),(true->[])),arc(s(34)*s(9),0,s(34)*s(10),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(34)*s(9),(true->[])),arc(s(26)*s(10),0,s(3)*s(10),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(10),(true->[])),arc(s(30)*s(10),0,s(30)*s(10),(true->[])),arc(s(30)*s(10),1,s(30)*s(10),(true->[])),arc(s(30)*s(10),2,s(2)*s(10),(true->[])),arc(s(27)*s(10),0,s(8)*s(10),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(31)*s(10),0,s(31)*s(10),(true->[])),arc(s(31)*s(10),1,s(31)*s(10),(true->[])),arc(s(31)*s(10),2,s(6)*s(10),(true->[])),arc(s(28)*s(10),0,s(15)*s(10),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(28)*s(10),(true->[])),arc(s(32)*s(10),0,s(32)*s(10),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(12)*s(10),(true->[])),arc(s(29)*s(10),0,s(24)*s(10),(true->[])),arc(s(29)*s(10),1,s(29)*s(10),(true->[])),arc(s(29)*s(10),2,s(29)*s(10),(true->[])),arc(s(33)*s(10),0,s(33)*s(10),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(20)*s(10),(true->[])),arc(s(34)*s(10),0,s(34)*s(10),(true->[])),arc(s(34)*s(10),1,s(34)*s(10),(true->[])),arc(s(34)*s(10),2,s(34)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(26)*s(14)),sink(s(27)*s(14)),sink(s(28)*s(14)),sink(s(29)*s(14)),sink(s(30)*s(14)),sink(s(31)*s(14)),sink(s(32)*s(14)),sink(s(33)*s(14)),sink(s(34)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(13)*s(8),(true->[])),arc(s(7)*s(6),1,s(13)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(9),(true->[])),arc(s(10)*s(7),2,s(17)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(13)*s(6),0,s(21)*s(8),(true->[])),arc(s(13)*s(6),1,s(21)*s(8),(true->[])),arc(s(13)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(22)*s(6),(true->[])),arc(s(14)*s(4),1,s(22)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(10),(true->[])),arc(s(3)*s(8),1,s(7)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(11),(true->[])),arc(s(5)*s(9),2,s(10)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(13)*s(8),0,s(21)*s(10),(true->[])),arc(s(13)*s(8),1,s(21)*s(10),(true->[])),arc(s(13)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(8),0,s(13)*s(10),(true->[])),arc(s(7)*s(8),1,s(13)*s(10),(true->[])),arc(s(7)*s(8),2,s(2)*s(11),(true->[])),arc(s(17)*s(9),0,s(3)*s(10),(true->[])),arc(s(17)*s(9),1,s(26)*s(11),(true->[])),arc(s(17)*s(9),2,s(26)*s(11),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(17)*s(11),(true->[])),arc(s(10)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(8),0,s(30)*s(10),(true->[])),arc(s(21)*s(8),1,s(30)*s(10),(true->[])),arc(s(21)*s(8),2,s(2)*s(11),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(6),0,s(22)*s(8),(true->[])),arc(s(14)*s(6),1,s(22)*s(8),(true->[])),arc(s(14)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(14)*s(8),(true->[])),arc(s(8)*s(6),1,s(14)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(27)*s(9),(true->[])),arc(s(18)*s(7),2,s(27)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(9),(true->[])),arc(s(11)*s(7),2,s(18)*s(9),(true->[])),arc(s(22)*s(6),0,s(31)*s(8),(true->[])),arc(s(22)*s(6),1,s(31)*s(8),(true->[])),arc(s(22)*s(6),2,s(6)*s(9),(true->[])),arc(s(15)*s(4),0,s(23)*s(6),(true->[])),arc(s(15)*s(4),1,s(23)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(7),(true->[])),arc(s(19)*s(5),2,s(28)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(32)*s(6),(true->[])),arc(s(23)*s(4),1,s(32)*s(6),(true->[])),arc(s(23)*s(4),2,s(12)*s(7),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(33)*s(4),(true->[])),arc(s(24)*s(2),1,s(33)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(13),(true->[])),arc(s(2)*s(11),2,s(5)*s(13),(true->[])),arc(s(7)*s(10),0,s(13)*s(12),(true->[])),arc(s(7)*s(10),1,s(13)*s(12),(true->[])),arc(s(7)*s(10),2,s(2)*s(13),(true->[])),arc(s(3)*s(10),0,s(7)*s(12),(true->[])),arc(s(3)*s(10),1,s(7)*s(12),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(10)*s(11),0,s(3)*s(12),(true->[])),arc(s(10)*s(11),1,s(17)*s(13),(true->[])),arc(s(10)*s(11),2,s(17)*s(13),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(10)*s(13),(true->[])),arc(s(5)*s(11),2,s(10)*s(13),(true->[])),arc(s(21)*s(10),0,s(30)*s(12),(true->[])),arc(s(21)*s(10),1,s(30)*s(12),(true->[])),arc(s(21)*s(10),2,s(2)*s(13),(true->[])),arc(s(13)*s(10),0,s(21)*s(12),(true->[])),arc(s(13)*s(10),1,s(21)*s(12),(true->[])),arc(s(13)*s(10),2,s(2)*s(13),(true->[])),arc(s(26)*s(11),0,s(3)*s(12),(true->[])),arc(s(26)*s(11),1,s(26)*s(13),(true->[])),arc(s(26)*s(11),2,s(26)*s(13),(true->[])),arc(s(17)*s(11),0,s(3)*s(12),(true->[])),arc(s(17)*s(11),1,s(26)*s(13),(true->[])),arc(s(17)*s(11),2,s(26)*s(13),(true->[])),arc(s(30)*s(10),0,s(30)*s(12),(true->[])),arc(s(30)*s(10),1,s(30)*s(12),(true->[])),arc(s(30)*s(10),2,s(2)*s(13),(true->[])),arc(s(8)*s(8),0,s(14)*s(10),(true->[])),arc(s(8)*s(8),1,s(14)*s(10),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(18)*s(11),(true->[])),arc(s(11)*s(9),2,s(18)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(11),(true->[])),arc(s(6)*s(9),2,s(11)*s(11),(true->[])),arc(s(22)*s(8),0,s(31)*s(10),(true->[])),arc(s(22)*s(8),1,s(31)*s(10),(true->[])),arc(s(22)*s(8),2,s(6)*s(11),(true->[])),arc(s(14)*s(8),0,s(22)*s(10),(true->[])),arc(s(14)*s(8),1,s(22)*s(10),(true->[])),arc(s(14)*s(8),2,s(6)*s(11),(true->[])),arc(s(27)*s(9),0,s(8)*s(10),(true->[])),arc(s(27)*s(9),1,s(27)*s(11),(true->[])),arc(s(27)*s(9),2,s(27)*s(11),(true->[])),arc(s(18)*s(9),0,s(8)*s(10),(true->[])),arc(s(18)*s(9),1,s(27)*s(11),(true->[])),arc(s(18)*s(9),2,s(27)*s(11),(true->[])),arc(s(31)*s(8),0,s(31)*s(10),(true->[])),arc(s(31)*s(8),1,s(31)*s(10),(true->[])),arc(s(31)*s(8),2,s(6)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(9),(true->[])),arc(s(12)*s(7),2,s(19)*s(9),(true->[])),arc(s(23)*s(6),0,s(32)*s(8),(true->[])),arc(s(23)*s(6),1,s(32)*s(8),(true->[])),arc(s(23)*s(6),2,s(12)*s(9),(true->[])),arc(s(15)*s(6),0,s(23)*s(8),(true->[])),arc(s(15)*s(6),1,s(23)*s(8),(true->[])),arc(s(15)*s(6),2,s(12)*s(9),(true->[])),arc(s(28)*s(7),0,s(15)*s(8),(true->[])),arc(s(28)*s(7),1,s(28)*s(9),(true->[])),arc(s(28)*s(7),2,s(28)*s(9),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(28)*s(9),(true->[])),arc(s(19)*s(7),2,s(28)*s(9),(true->[])),arc(s(32)*s(6),0,s(32)*s(8),(true->[])),arc(s(32)*s(6),1,s(32)*s(8),(true->[])),arc(s(32)*s(6),2,s(12)*s(9),(true->[])),arc(s(24)*s(4),0,s(33)*s(6),(true->[])),arc(s(24)*s(4),1,s(33)*s(6),(true->[])),arc(s(24)*s(4),2,s(20)*s(7),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(29)*s(7),(true->[])),arc(s(29)*s(5),2,s(29)*s(7),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(7),(true->[])),arc(s(20)*s(5),2,s(29)*s(7),(true->[])),arc(s(33)*s(4),0,s(33)*s(6),(true->[])),arc(s(33)*s(4),1,s(33)*s(6),(true->[])),arc(s(33)*s(4),2,s(20)*s(7),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(4),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(5),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(5),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(3)*s(14),(true->[])),arc(s(5)*s(13),1,s(10)*s(13),(true->[])),arc(s(5)*s(13),2,s(10)*s(13),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(13)*s(12),0,s(21)*s(12),(true->[])),arc(s(13)*s(12),1,s(21)*s(12),(true->[])),arc(s(13)*s(12),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(13)*s(12),(true->[])),arc(s(7)*s(12),1,s(13)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(17)*s(13),0,s(3)*s(14),(true->[])),arc(s(17)*s(13),1,s(26)*s(13),(true->[])),arc(s(17)*s(13),2,s(26)*s(13),(true->[])),arc(s(10)*s(13),0,s(3)*s(14),(true->[])),arc(s(10)*s(13),1,s(17)*s(13),(true->[])),arc(s(10)*s(13),2,s(17)*s(13),(true->[])),arc(s(30)*s(12),0,s(30)*s(12),(true->[])),arc(s(30)*s(12),1,s(30)*s(12),(true->[])),arc(s(30)*s(12),2,s(2)*s(14),(true->[])),arc(s(21)*s(12),0,s(30)*s(12),(true->[])),arc(s(21)*s(12),1,s(30)*s(12),(true->[])),arc(s(21)*s(12),2,s(2)*s(14),(true->[])),arc(s(26)*s(13),0,s(3)*s(14),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(26)*s(13),(true->[])),arc(s(6)*s(11),0,s(8)*s(12),(true->[])),arc(s(6)*s(11),1,s(11)*s(13),(true->[])),arc(s(6)*s(11),2,s(11)*s(13),(true->[])),arc(s(14)*s(10),0,s(22)*s(12),(true->[])),arc(s(14)*s(10),1,s(22)*s(12),(true->[])),arc(s(14)*s(10),2,s(6)*s(13),(true->[])),arc(s(8)*s(10),0,s(14)*s(12),(true->[])),arc(s(8)*s(10),1,s(14)*s(12),(true->[])),arc(s(8)*s(10),2,s(6)*s(13),(true->[])),arc(s(18)*s(11),0,s(8)*s(12),(true->[])),arc(s(18)*s(11),1,s(27)*s(13),(true->[])),arc(s(18)*s(11),2,s(27)*s(13),(true->[])),arc(s(11)*s(11),0,s(8)*s(12),(true->[])),arc(s(11)*s(11),1,s(18)*s(13),(true->[])),arc(s(11)*s(11),2,s(18)*s(13),(true->[])),arc(s(31)*s(10),0,s(31)*s(12),(true->[])),arc(s(31)*s(10),1,s(31)*s(12),(true->[])),arc(s(31)*s(10),2,s(6)*s(13),(true->[])),arc(s(22)*s(10),0,s(31)*s(12),(true->[])),arc(s(22)*s(10),1,s(31)*s(12),(true->[])),arc(s(22)*s(10),2,s(6)*s(13),(true->[])),arc(s(27)*s(11),0,s(8)*s(12),(true->[])),arc(s(27)*s(11),1,s(27)*s(13),(true->[])),arc(s(27)*s(11),2,s(27)*s(13),(true->[])),arc(s(15)*s(8),0,s(23)*s(10),(true->[])),arc(s(15)*s(8),1,s(23)*s(10),(true->[])),arc(s(15)*s(8),2,s(12)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(28)*s(11),(true->[])),arc(s(19)*s(9),2,s(28)*s(11),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(19)*s(11),(true->[])),arc(s(12)*s(9),2,s(19)*s(11),(true->[])),arc(s(32)*s(8),0,s(32)*s(10),(true->[])),arc(s(32)*s(8),1,s(32)*s(10),(true->[])),arc(s(32)*s(8),2,s(12)*s(11),(true->[])),arc(s(23)*s(8),0,s(32)*s(10),(true->[])),arc(s(23)*s(8),1,s(32)*s(10),(true->[])),arc(s(23)*s(8),2,s(12)*s(11),(true->[])),arc(s(28)*s(9),0,s(15)*s(10),(true->[])),arc(s(28)*s(9),1,s(28)*s(11),(true->[])),arc(s(28)*s(9),2,s(28)*s(11),(true->[])),arc(s(20)*s(7),0,s(24)*s(8),(true->[])),arc(s(20)*s(7),1,s(29)*s(9),(true->[])),arc(s(20)*s(7),2,s(29)*s(9),(true->[])),arc(s(33)*s(6),0,s(33)*s(8),(true->[])),arc(s(33)*s(6),1,s(33)*s(8),(true->[])),arc(s(33)*s(6),2,s(20)*s(9),(true->[])),arc(s(24)*s(6),0,s(33)*s(8),(true->[])),arc(s(24)*s(6),1,s(33)*s(8),(true->[])),arc(s(24)*s(6),2,s(20)*s(9),(true->[])),arc(s(29)*s(7),0,s(24)*s(8),(true->[])),arc(s(29)*s(7),1,s(29)*s(9),(true->[])),arc(s(29)*s(7),2,s(29)*s(9),(true->[])),arc(s(34)*s(4),0,s(34)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(34)*s(7),(true->[])),arc(s(34)*s(5),0,s(34)*s(6),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(34)*s(7),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(14),0,s(7)*s(14),(true->[])),arc(s(3)*s(14),1,s(7)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(8)*s(12),0,s(14)*s(12),(true->[])),arc(s(8)*s(12),1,s(14)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(14),(true->[])),arc(s(11)*s(13),0,s(8)*s(14),(true->[])),arc(s(11)*s(13),1,s(18)*s(13),(true->[])),arc(s(11)*s(13),2,s(18)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(11)*s(13),(true->[])),arc(s(6)*s(13),2,s(11)*s(13),(true->[])),arc(s(22)*s(12),0,s(31)*s(12),(true->[])),arc(s(22)*s(12),1,s(31)*s(12),(true->[])),arc(s(22)*s(12),2,s(6)*s(14),(true->[])),arc(s(14)*s(12),0,s(22)*s(12),(true->[])),arc(s(14)*s(12),1,s(22)*s(12),(true->[])),arc(s(14)*s(12),2,s(6)*s(14),(true->[])),arc(s(27)*s(13),0,s(8)*s(14),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(27)*s(13),(true->[])),arc(s(18)*s(13),0,s(8)*s(14),(true->[])),arc(s(18)*s(13),1,s(27)*s(13),(true->[])),arc(s(18)*s(13),2,s(27)*s(13),(true->[])),arc(s(31)*s(12),0,s(31)*s(12),(true->[])),arc(s(31)*s(12),1,s(31)*s(12),(true->[])),arc(s(31)*s(12),2,s(6)*s(14),(true->[])),arc(s(12)*s(11),0,s(15)*s(12),(true->[])),arc(s(12)*s(11),1,s(19)*s(13),(true->[])),arc(s(12)*s(11),2,s(19)*s(13),(true->[])),arc(s(23)*s(10),0,s(32)*s(12),(true->[])),arc(s(23)*s(10),1,s(32)*s(12),(true->[])),arc(s(23)*s(10),2,s(12)*s(13),(true->[])),arc(s(15)*s(10),0,s(23)*s(12),(true->[])),arc(s(15)*s(10),1,s(23)*s(12),(true->[])),arc(s(15)*s(10),2,s(12)*s(13),(true->[])),arc(s(28)*s(11),0,s(15)*s(12),(true->[])),arc(s(28)*s(11),1,s(28)*s(13),(true->[])),arc(s(28)*s(11),2,s(28)*s(13),(true->[])),arc(s(19)*s(11),0,s(15)*s(12),(true->[])),arc(s(19)*s(11),1,s(28)*s(13),(true->[])),arc(s(19)*s(11),2,s(28)*s(13),(true->[])),arc(s(32)*s(10),0,s(32)*s(12),(true->[])),arc(s(32)*s(10),1,s(32)*s(12),(true->[])),arc(s(32)*s(10),2,s(12)*s(13),(true->[])),arc(s(24)*s(8),0,s(33)*s(10),(true->[])),arc(s(24)*s(8),1,s(33)*s(10),(true->[])),arc(s(24)*s(8),2,s(20)*s(11),(true->[])),arc(s(29)*s(9),0,s(24)*s(10),(true->[])),arc(s(29)*s(9),1,s(29)*s(11),(true->[])),arc(s(29)*s(9),2,s(29)*s(11),(true->[])),arc(s(20)*s(9),0,s(24)*s(10),(true->[])),arc(s(20)*s(9),1,s(29)*s(11),(true->[])),arc(s(20)*s(9),2,s(29)*s(11),(true->[])),arc(s(33)*s(8),0,s(33)*s(10),(true->[])),arc(s(33)*s(8),1,s(33)*s(10),(true->[])),arc(s(33)*s(8),2,s(20)*s(11),(true->[])),arc(s(34)*s(6),0,s(34)*s(8),(true->[])),arc(s(34)*s(6),1,s(34)*s(8),(true->[])),arc(s(34)*s(6),2,s(34)*s(9),(true->[])),arc(s(34)*s(7),0,s(34)*s(8),(true->[])),arc(s(34)*s(7),1,s(34)*s(9),(true->[])),arc(s(34)*s(7),2,s(34)*s(9),(true->[])),arc(s(5)*s(14),0,s(3)*s(14),(true->[])),arc(s(5)*s(14),1,s(10)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(7)*s(14),0,s(13)*s(14),(true->[])),arc(s(7)*s(14),1,s(13)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(6)*s(14),0,s(8)*s(14),(true->[])),arc(s(6)*s(14),1,s(11)*s(14),(true->[])),arc(s(6)*s(14),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(14)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[])),arc(s(15)*s(12),0,s(23)*s(12),(true->[])),arc(s(15)*s(12),1,s(23)*s(12),(true->[])),arc(s(15)*s(12),2,s(12)*s(14),(true->[])),arc(s(19)*s(13),0,s(15)*s(14),(true->[])),arc(s(19)*s(13),1,s(28)*s(13),(true->[])),arc(s(19)*s(13),2,s(28)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(14),(true->[])),arc(s(12)*s(13),1,s(19)*s(13),(true->[])),arc(s(12)*s(13),2,s(19)*s(13),(true->[])),arc(s(32)*s(12),0,s(32)*s(12),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(12)*s(14),(true->[])),arc(s(23)*s(12),0,s(32)*s(12),(true->[])),arc(s(23)*s(12),1,s(32)*s(12),(true->[])),arc(s(23)*s(12),2,s(12)*s(14),(true->[])),arc(s(28)*s(13),0,s(15)*s(14),(true->[])),arc(s(28)*s(13),1,s(28)*s(13),(true->[])),arc(s(28)*s(13),2,s(28)*s(13),(true->[])),arc(s(20)*s(11),0,s(24)*s(12),(true->[])),arc(s(20)*s(11),1,s(29)*s(13),(true->[])),arc(s(20)*s(11),2,s(29)*s(13),(true->[])),arc(s(33)*s(10),0,s(33)*s(12),(true->[])),arc(s(33)*s(10),1,s(33)*s(12),(true->[])),arc(s(33)*s(10),2,s(20)*s(13),(true->[])),arc(s(24)*s(10),0,s(33)*s(12),(true->[])),arc(s(24)*s(10),1,s(33)*s(12),(true->[])),arc(s(24)*s(10),2,s(20)*s(13),(true->[])),arc(s(29)*s(11),0,s(24)*s(12),(true->[])),arc(s(29)*s(11),1,s(29)*s(13),(true->[])),arc(s(29)*s(11),2,s(29)*s(13),(true->[])),arc(s(34)*s(8),0,s(34)*s(10),(true->[])),arc(s(34)*s(8),1,s(34)*s(10),(true->[])),arc(s(34)*s(8),2,s(34)*s(11),(true->[])),arc(s(34)*s(9),0,s(34)*s(10),(true->[])),arc(s(34)*s(9),1,s(34)*s(11),(true->[])),arc(s(34)*s(9),2,s(34)*s(11),(true->[])),arc(s(10)*s(14),0,s(3)*s(14),(true->[])),arc(s(10)*s(14),1,s(17)*s(14),(true->[])),arc(s(10)*s(14),2,s(17)*s(14),(true->[])),arc(s(13)*s(14),0,s(21)*s(14),(true->[])),arc(s(13)*s(14),1,s(21)*s(14),(true->[])),arc(s(13)*s(14),2,s(2)*s(14),(true->[])),arc(s(11)*s(14),0,s(8)*s(14),(true->[])),arc(s(11)*s(14),1,s(18)*s(14),(true->[])),arc(s(11)*s(14),2,s(18)*s(14),(true->[])),arc(s(14)*s(14),0,s(22)*s(14),(true->[])),arc(s(14)*s(14),1,s(22)*s(14),(true->[])),arc(s(14)*s(14),2,s(6)*s(14),(true->[])),arc(s(12)*s(14),0,s(15)*s(14),(true->[])),arc(s(12)*s(14),1,s(19)*s(14),(true->[])),arc(s(12)*s(14),2,s(19)*s(14),(true->[])),arc(s(15)*s(14),0,s(23)*s(14),(true->[])),arc(s(15)*s(14),1,s(23)*s(14),(true->[])),arc(s(15)*s(14),2,s(12)*s(14),(true->[])),arc(s(24)*s(12),0,s(33)*s(12),(true->[])),arc(s(24)*s(12),1,s(33)*s(12),(true->[])),arc(s(24)*s(12),2,s(20)*s(14),(true->[])),arc(s(29)*s(13),0,s(24)*s(14),(true->[])),arc(s(29)*s(13),1,s(29)*s(13),(true->[])),arc(s(29)*s(13),2,s(29)*s(13),(true->[])),arc(s(20)*s(13),0,s(24)*s(14),(true->[])),arc(s(20)*s(13),1,s(29)*s(13),(true->[])),arc(s(20)*s(13),2,s(29)*s(13),(true->[])),arc(s(33)*s(12),0,s(33)*s(12),(true->[])),arc(s(33)*s(12),1,s(33)*s(12),(true->[])),arc(s(33)*s(12),2,s(20)*s(14),(true->[])),arc(s(34)*s(10),0,s(34)*s(12),(true->[])),arc(s(34)*s(10),1,s(34)*s(12),(true->[])),arc(s(34)*s(10),2,s(34)*s(13),(true->[])),arc(s(34)*s(11),0,s(34)*s(12),(true->[])),arc(s(34)*s(11),1,s(34)*s(13),(true->[])),arc(s(34)*s(11),2,s(34)*s(13),(true->[])),arc(s(17)*s(14),0,s(3)*s(14),(true->[])),arc(s(17)*s(14),1,s(26)*s(14),(true->[])),arc(s(17)*s(14),2,s(26)*s(14),(true->[])),arc(s(21)*s(14),0,s(30)*s(14),(true->[])),arc(s(21)*s(14),1,s(30)*s(14),(true->[])),arc(s(21)*s(14),2,s(2)*s(14),(true->[])),arc(s(18)*s(14),0,s(8)*s(14),(true->[])),arc(s(18)*s(14),1,s(27)*s(14),(true->[])),arc(s(18)*s(14),2,s(27)*s(14),(true->[])),arc(s(22)*s(14),0,s(31)*s(14),(true->[])),arc(s(22)*s(14),1,s(31)*s(14),(true->[])),arc(s(22)*s(14),2,s(6)*s(14),(true->[])),arc(s(19)*s(14),0,s(15)*s(14),(true->[])),arc(s(19)*s(14),1,s(28)*s(14),(true->[])),arc(s(19)*s(14),2,s(28)*s(14),(true->[])),arc(s(23)*s(14),0,s(32)*s(14),(true->[])),arc(s(23)*s(14),1,s(32)*s(14),(true->[])),arc(s(23)*s(14),2,s(12)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(14),(true->[])),arc(s(20)*s(14),1,s(29)*s(14),(true->[])),arc(s(20)*s(14),2,s(29)*s(14),(true->[])),arc(s(24)*s(14),0,s(33)*s(14),(true->[])),arc(s(24)*s(14),1,s(33)*s(14),(true->[])),arc(s(24)*s(14),2,s(20)*s(14),(true->[])),arc(s(34)*s(12),0,s(34)*s(12),(true->[])),arc(s(34)*s(12),1,s(34)*s(12),(true->[])),arc(s(34)*s(12),2,s(34)*s(14),(true->[])),arc(s(34)*s(13),0,s(34)*s(14),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(34)*s(13),(true->[])),arc(s(26)*s(14),0,s(3)*s(14),(true->[])),arc(s(26)*s(14),1,s(26)*s(14),(true->[])),arc(s(26)*s(14),2,s(26)*s(14),(true->[])),arc(s(30)*s(14),0,s(30)*s(14),(true->[])),arc(s(30)*s(14),1,s(30)*s(14),(true->[])),arc(s(30)*s(14),2,s(2)*s(14),(true->[])),arc(s(27)*s(14),0,s(8)*s(14),(true->[])),arc(s(27)*s(14),1,s(27)*s(14),(true->[])),arc(s(27)*s(14),2,s(27)*s(14),(true->[])),arc(s(31)*s(14),0,s(31)*s(14),(true->[])),arc(s(31)*s(14),1,s(31)*s(14),(true->[])),arc(s(31)*s(14),2,s(6)*s(14),(true->[])),arc(s(28)*s(14),0,s(15)*s(14),(true->[])),arc(s(28)*s(14),1,s(28)*s(14),(true->[])),arc(s(28)*s(14),2,s(28)*s(14),(true->[])),arc(s(32)*s(14),0,s(32)*s(14),(true->[])),arc(s(32)*s(14),1,s(32)*s(14),(true->[])),arc(s(32)*s(14),2,s(12)*s(14),(true->[])),arc(s(29)*s(14),0,s(24)*s(14),(true->[])),arc(s(29)*s(14),1,s(29)*s(14),(true->[])),arc(s(29)*s(14),2,s(29)*s(14),(true->[])),arc(s(33)*s(14),0,s(33)*s(14),(true->[])),arc(s(33)*s(14),1,s(33)*s(14),(true->[])),arc(s(33)*s(14),2,s(20)*s(14),(true->[])),arc(s(34)*s(14),0,s(34)*s(14),(true->[])),arc(s(34)*s(14),1,s(34)*s(14),(true->[])),arc(s(34)*s(14),2,s(34)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(37)*s(4)),sink(s(38)*s(4)),sink(s(39)*s(4)),sink(s(40)*s(4)),sink(s(41)*s(4)),sink(s(42)*s(4)),sink(s(43)*s(4)),sink(s(44)*s(4)),sink(s(45)*s(4)),sink(s(46)*s(4)),sink(s(47)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(13)*s(2),(true->[])),arc(s(7)*s(2),1,s(13)*s(2),(true->[])),arc(s(7)*s(2),2,s(2)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(11)*s(3),(true->[])),arc(s(8)*s(2),0,s(14)*s(2),(true->[])),arc(s(8)*s(2),1,s(14)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(7)*s(4),0,s(13)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(5)*s(4),0,s(3)*s(4),(true->[])),arc(s(5)*s(4),1,s(10)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(13)*s(2),0,s(21)*s(2),(true->[])),arc(s(13)*s(2),1,s(21)*s(2),(true->[])),arc(s(13)*s(2),2,s(2)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(2),0,s(22)*s(2),(true->[])),arc(s(14)*s(2),1,s(22)*s(2),(true->[])),arc(s(14)*s(2),2,s(6)*s(4),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(19)*s(3),(true->[])),arc(s(15)*s(2),0,s(23)*s(2),(true->[])),arc(s(15)*s(2),1,s(23)*s(2),(true->[])),arc(s(15)*s(2),2,s(12)*s(4),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(2)*s(4),(true->[])),arc(s(17)*s(3),0,s(3)*s(4),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(26)*s(3),(true->[])),arc(s(10)*s(4),0,s(3)*s(4),(true->[])),arc(s(10)*s(4),1,s(17)*s(4),(true->[])),arc(s(10)*s(4),2,s(17)*s(4),(true->[])),arc(s(21)*s(2),0,s(31)*s(2),(true->[])),arc(s(21)*s(2),1,s(31)*s(2),(true->[])),arc(s(21)*s(2),2,s(2)*s(4),(true->[])),arc(s(14)*s(4),0,s(22)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(6)*s(4),(true->[])),arc(s(18)*s(3),0,s(8)*s(4),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(2),0,s(32)*s(2),(true->[])),arc(s(22)*s(2),1,s(32)*s(2),(true->[])),arc(s(22)*s(2),2,s(6)*s(4),(true->[])),arc(s(15)*s(4),0,s(23)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(4),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(19)*s(4),(true->[])),arc(s(23)*s(2),0,s(33)*s(2),(true->[])),arc(s(23)*s(2),1,s(33)*s(2),(true->[])),arc(s(23)*s(2),2,s(12)*s(4),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(29)*s(3),(true->[])),arc(s(24)*s(2),0,s(34)*s(2),(true->[])),arc(s(24)*s(2),1,s(34)*s(2),(true->[])),arc(s(24)*s(2),2,s(20)*s(4),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(21)*s(4),0,s(31)*s(4),(true->[])),arc(s(21)*s(4),1,s(31)*s(4),(true->[])),arc(s(21)*s(4),2,s(2)*s(4),(true->[])),arc(s(26)*s(3),0,s(3)*s(4),(true->[])),arc(s(26)*s(3),1,s(37)*s(3),(true->[])),arc(s(26)*s(3),2,s(37)*s(3),(true->[])),arc(s(17)*s(4),0,s(3)*s(4),(true->[])),arc(s(17)*s(4),1,s(26)*s(4),(true->[])),arc(s(17)*s(4),2,s(26)*s(4),(true->[])),arc(s(31)*s(2),0,s(42)*s(2),(true->[])),arc(s(31)*s(2),1,s(42)*s(2),(true->[])),arc(s(31)*s(2),2,s(2)*s(4),(true->[])),arc(s(22)*s(4),0,s(32)*s(4),(true->[])),arc(s(22)*s(4),1,s(32)*s(4),(true->[])),arc(s(22)*s(4),2,s(6)*s(4),(true->[])),arc(s(27)*s(3),0,s(8)*s(4),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(38)*s(3),(true->[])),arc(s(18)*s(4),0,s(8)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(43)*s(2),(true->[])),arc(s(32)*s(2),1,s(43)*s(2),(true->[])),arc(s(32)*s(2),2,s(6)*s(4),(true->[])),arc(s(23)*s(4),0,s(33)*s(4),(true->[])),arc(s(23)*s(4),1,s(33)*s(4),(true->[])),arc(s(23)*s(4),2,s(12)*s(4),(true->[])),arc(s(28)*s(3),0,s(15)*s(4),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(39)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(28)*s(4),(true->[])),arc(s(33)*s(2),0,s(44)*s(2),(true->[])),arc(s(33)*s(2),1,s(44)*s(2),(true->[])),arc(s(33)*s(2),2,s(12)*s(4),(true->[])),arc(s(24)*s(4),0,s(34)*s(4),(true->[])),arc(s(24)*s(4),1,s(34)*s(4),(true->[])),arc(s(24)*s(4),2,s(20)*s(4),(true->[])),arc(s(29)*s(3),0,s(24)*s(4),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(40)*s(3),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(29)*s(4),(true->[])),arc(s(20)*s(4),2,s(29)*s(4),(true->[])),arc(s(34)*s(2),0,s(45)*s(2),(true->[])),arc(s(34)*s(2),1,s(45)*s(2),(true->[])),arc(s(34)*s(2),2,s(20)*s(4),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(3),(true->[])),arc(s(30)*s(3),2,s(41)*s(3),(true->[])),arc(s(35)*s(2),0,s(46)*s(2),(true->[])),arc(s(35)*s(2),1,s(46)*s(2),(true->[])),arc(s(35)*s(2),2,s(30)*s(4),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(3),(true->[])),arc(s(31)*s(4),0,s(42)*s(4),(true->[])),arc(s(31)*s(4),1,s(42)*s(4),(true->[])),arc(s(31)*s(4),2,s(2)*s(4),(true->[])),arc(s(37)*s(3),0,s(3)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(3),(true->[])),arc(s(26)*s(4),0,s(3)*s(4),(true->[])),arc(s(26)*s(4),1,s(37)*s(4),(true->[])),arc(s(26)*s(4),2,s(37)*s(4),(true->[])),arc(s(42)*s(2),0,s(42)*s(2),(true->[])),arc(s(42)*s(2),1,s(42)*s(2),(true->[])),arc(s(42)*s(2),2,s(2)*s(4),(true->[])),arc(s(32)*s(4),0,s(43)*s(4),(true->[])),arc(s(32)*s(4),1,s(43)*s(4),(true->[])),arc(s(32)*s(4),2,s(6)*s(4),(true->[])),arc(s(38)*s(3),0,s(8)*s(4),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(3),(true->[])),arc(s(27)*s(4),0,s(8)*s(4),(true->[])),arc(s(27)*s(4),1,s(38)*s(4),(true->[])),arc(s(27)*s(4),2,s(38)*s(4),(true->[])),arc(s(43)*s(2),0,s(43)*s(2),(true->[])),arc(s(43)*s(2),1,s(43)*s(2),(true->[])),arc(s(43)*s(2),2,s(6)*s(4),(true->[])),arc(s(33)*s(4),0,s(44)*s(4),(true->[])),arc(s(33)*s(4),1,s(44)*s(4),(true->[])),arc(s(33)*s(4),2,s(12)*s(4),(true->[])),arc(s(39)*s(3),0,s(15)*s(4),(true->[])),arc(s(39)*s(3),1,s(39)*s(3),(true->[])),arc(s(39)*s(3),2,s(39)*s(3),(true->[])),arc(s(28)*s(4),0,s(15)*s(4),(true->[])),arc(s(28)*s(4),1,s(39)*s(4),(true->[])),arc(s(28)*s(4),2,s(39)*s(4),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(2),(true->[])),arc(s(44)*s(2),2,s(12)*s(4),(true->[])),arc(s(34)*s(4),0,s(45)*s(4),(true->[])),arc(s(34)*s(4),1,s(45)*s(4),(true->[])),arc(s(34)*s(4),2,s(20)*s(4),(true->[])),arc(s(40)*s(3),0,s(24)*s(4),(true->[])),arc(s(40)*s(3),1,s(40)*s(3),(true->[])),arc(s(40)*s(3),2,s(40)*s(3),(true->[])),arc(s(29)*s(4),0,s(24)*s(4),(true->[])),arc(s(29)*s(4),1,s(40)*s(4),(true->[])),arc(s(29)*s(4),2,s(40)*s(4),(true->[])),arc(s(45)*s(2),0,s(45)*s(2),(true->[])),arc(s(45)*s(2),1,s(45)*s(2),(true->[])),arc(s(45)*s(2),2,s(20)*s(4),(true->[])),arc(s(35)*s(4),0,s(46)*s(4),(true->[])),arc(s(35)*s(4),1,s(46)*s(4),(true->[])),arc(s(35)*s(4),2,s(30)*s(4),(true->[])),arc(s(41)*s(3),0,s(35)*s(4),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(41)*s(3),(true->[])),arc(s(30)*s(4),0,s(35)*s(4),(true->[])),arc(s(30)*s(4),1,s(41)*s(4),(true->[])),arc(s(30)*s(4),2,s(41)*s(4),(true->[])),arc(s(46)*s(2),0,s(46)*s(2),(true->[])),arc(s(46)*s(2),1,s(46)*s(2),(true->[])),arc(s(46)*s(2),2,s(30)*s(4),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(3),(true->[])),arc(s(47)*s(2),0,s(47)*s(2),(true->[])),arc(s(47)*s(2),1,s(47)*s(2),(true->[])),arc(s(47)*s(2),2,s(47)*s(4),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(3),(true->[])),arc(s(47)*s(3),2,s(47)*s(3),(true->[])),arc(s(42)*s(4),0,s(42)*s(4),(true->[])),arc(s(42)*s(4),1,s(42)*s(4),(true->[])),arc(s(42)*s(4),2,s(2)*s(4),(true->[])),arc(s(37)*s(4),0,s(3)*s(4),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(4),(true->[])),arc(s(43)*s(4),0,s(43)*s(4),(true->[])),arc(s(43)*s(4),1,s(43)*s(4),(true->[])),arc(s(43)*s(4),2,s(6)*s(4),(true->[])),arc(s(38)*s(4),0,s(8)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[])),arc(s(44)*s(4),0,s(44)*s(4),(true->[])),arc(s(44)*s(4),1,s(44)*s(4),(true->[])),arc(s(44)*s(4),2,s(12)*s(4),(true->[])),arc(s(39)*s(4),0,s(15)*s(4),(true->[])),arc(s(39)*s(4),1,s(39)*s(4),(true->[])),arc(s(39)*s(4),2,s(39)*s(4),(true->[])),arc(s(45)*s(4),0,s(45)*s(4),(true->[])),arc(s(45)*s(4),1,s(45)*s(4),(true->[])),arc(s(45)*s(4),2,s(20)*s(4),(true->[])),arc(s(40)*s(4),0,s(24)*s(4),(true->[])),arc(s(40)*s(4),1,s(40)*s(4),(true->[])),arc(s(40)*s(4),2,s(40)*s(4),(true->[])),arc(s(46)*s(4),0,s(46)*s(4),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(30)*s(4),(true->[])),arc(s(41)*s(4),0,s(35)*s(4),(true->[])),arc(s(41)*s(4),1,s(41)*s(4),(true->[])),arc(s(41)*s(4),2,s(41)*s(4),(true->[])),arc(s(47)*s(4),0,s(47)*s(4),(true->[])),arc(s(47)*s(4),1,s(47)*s(4),(true->[])),arc(s(47)*s(4),2,s(47)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(37)*s(6)),sink(s(38)*s(6)),sink(s(39)*s(6)),sink(s(40)*s(6)),sink(s(41)*s(6)),sink(s(42)*s(6)),sink(s(43)*s(6)),sink(s(44)*s(6)),sink(s(45)*s(6)),sink(s(46)*s(6)),sink(s(47)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(5),(true->[])),arc(s(5)*s(5),2,s(10)*s(5),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(4),0,s(13)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(10)*s(5),0,s(3)*s(6),(true->[])),arc(s(10)*s(5),1,s(17)*s(5),(true->[])),arc(s(10)*s(5),2,s(17)*s(5),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(2)*s(6),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(5),(true->[])),arc(s(11)*s(5),2,s(18)*s(5),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(5),(true->[])),arc(s(6)*s(5),2,s(11)*s(5),(true->[])),arc(s(14)*s(4),0,s(22)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(6)*s(6),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(5)*s(6),0,s(3)*s(6),(true->[])),arc(s(5)*s(6),1,s(10)*s(6),(true->[])),arc(s(5)*s(6),2,s(10)*s(6),(true->[])),arc(s(7)*s(6),0,s(13)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(6),(true->[])),arc(s(17)*s(5),0,s(3)*s(6),(true->[])),arc(s(17)*s(5),1,s(26)*s(5),(true->[])),arc(s(17)*s(5),2,s(26)*s(5),(true->[])),arc(s(21)*s(4),0,s(31)*s(4),(true->[])),arc(s(21)*s(4),1,s(31)*s(4),(true->[])),arc(s(21)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(11)*s(6),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(18)*s(5),0,s(8)*s(6),(true->[])),arc(s(18)*s(5),1,s(27)*s(5),(true->[])),arc(s(18)*s(5),2,s(27)*s(5),(true->[])),arc(s(22)*s(4),0,s(32)*s(4),(true->[])),arc(s(22)*s(4),1,s(32)*s(4),(true->[])),arc(s(22)*s(4),2,s(6)*s(6),(true->[])),arc(s(15)*s(4),0,s(23)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(6),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(5),(true->[])),arc(s(19)*s(5),2,s(28)*s(5),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(5),(true->[])),arc(s(12)*s(5),2,s(19)*s(5),(true->[])),arc(s(23)*s(4),0,s(33)*s(4),(true->[])),arc(s(23)*s(4),1,s(33)*s(4),(true->[])),arc(s(23)*s(4),2,s(12)*s(6),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(34)*s(4),(true->[])),arc(s(24)*s(2),1,s(34)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(10)*s(6),0,s(3)*s(6),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(13)*s(6),0,s(21)*s(6),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(2)*s(6),(true->[])),arc(s(26)*s(5),0,s(3)*s(6),(true->[])),arc(s(26)*s(5),1,s(37)*s(5),(true->[])),arc(s(26)*s(5),2,s(37)*s(5),(true->[])),arc(s(31)*s(4),0,s(42)*s(4),(true->[])),arc(s(31)*s(4),1,s(42)*s(4),(true->[])),arc(s(31)*s(4),2,s(2)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(14)*s(6),0,s(22)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(6)*s(6),(true->[])),arc(s(27)*s(5),0,s(8)*s(6),(true->[])),arc(s(27)*s(5),1,s(38)*s(5),(true->[])),arc(s(27)*s(5),2,s(38)*s(5),(true->[])),arc(s(32)*s(4),0,s(43)*s(4),(true->[])),arc(s(32)*s(4),1,s(43)*s(4),(true->[])),arc(s(32)*s(4),2,s(6)*s(6),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(19)*s(6),(true->[])),arc(s(12)*s(6),2,s(19)*s(6),(true->[])),arc(s(15)*s(6),0,s(23)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(12)*s(6),(true->[])),arc(s(28)*s(5),0,s(15)*s(6),(true->[])),arc(s(28)*s(5),1,s(39)*s(5),(true->[])),arc(s(28)*s(5),2,s(39)*s(5),(true->[])),arc(s(33)*s(4),0,s(44)*s(4),(true->[])),arc(s(33)*s(4),1,s(44)*s(4),(true->[])),arc(s(33)*s(4),2,s(12)*s(6),(true->[])),arc(s(24)*s(4),0,s(34)*s(4),(true->[])),arc(s(24)*s(4),1,s(34)*s(4),(true->[])),arc(s(24)*s(4),2,s(20)*s(6),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(40)*s(5),(true->[])),arc(s(29)*s(5),2,s(40)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(5),(true->[])),arc(s(20)*s(5),2,s(29)*s(5),(true->[])),arc(s(34)*s(4),0,s(45)*s(4),(true->[])),arc(s(34)*s(4),1,s(45)*s(4),(true->[])),arc(s(34)*s(4),2,s(20)*s(6),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(5),(true->[])),arc(s(30)*s(3),2,s(41)*s(5),(true->[])),arc(s(35)*s(2),0,s(46)*s(4),(true->[])),arc(s(35)*s(2),1,s(46)*s(4),(true->[])),arc(s(35)*s(2),2,s(30)*s(5),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(3),(true->[])),arc(s(17)*s(6),0,s(3)*s(6),(true->[])),arc(s(17)*s(6),1,s(26)*s(6),(true->[])),arc(s(17)*s(6),2,s(26)*s(6),(true->[])),arc(s(21)*s(6),0,s(31)*s(6),(true->[])),arc(s(21)*s(6),1,s(31)*s(6),(true->[])),arc(s(21)*s(6),2,s(2)*s(6),(true->[])),arc(s(37)*s(5),0,s(3)*s(6),(true->[])),arc(s(37)*s(5),1,s(37)*s(5),(true->[])),arc(s(37)*s(5),2,s(37)*s(5),(true->[])),arc(s(42)*s(4),0,s(42)*s(4),(true->[])),arc(s(42)*s(4),1,s(42)*s(4),(true->[])),arc(s(42)*s(4),2,s(2)*s(6),(true->[])),arc(s(18)*s(6),0,s(8)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(6),(true->[])),arc(s(22)*s(6),0,s(32)*s(6),(true->[])),arc(s(22)*s(6),1,s(32)*s(6),(true->[])),arc(s(22)*s(6),2,s(6)*s(6),(true->[])),arc(s(38)*s(5),0,s(8)*s(6),(true->[])),arc(s(38)*s(5),1,s(38)*s(5),(true->[])),arc(s(38)*s(5),2,s(38)*s(5),(true->[])),arc(s(43)*s(4),0,s(43)*s(4),(true->[])),arc(s(43)*s(4),1,s(43)*s(4),(true->[])),arc(s(43)*s(4),2,s(6)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(6),(true->[])),arc(s(19)*s(6),1,s(28)*s(6),(true->[])),arc(s(19)*s(6),2,s(28)*s(6),(true->[])),arc(s(23)*s(6),0,s(33)*s(6),(true->[])),arc(s(23)*s(6),1,s(33)*s(6),(true->[])),arc(s(23)*s(6),2,s(12)*s(6),(true->[])),arc(s(39)*s(5),0,s(15)*s(6),(true->[])),arc(s(39)*s(5),1,s(39)*s(5),(true->[])),arc(s(39)*s(5),2,s(39)*s(5),(true->[])),arc(s(44)*s(4),0,s(44)*s(4),(true->[])),arc(s(44)*s(4),1,s(44)*s(4),(true->[])),arc(s(44)*s(4),2,s(12)*s(6),(true->[])),arc(s(20)*s(6),0,s(24)*s(6),(true->[])),arc(s(20)*s(6),1,s(29)*s(6),(true->[])),arc(s(20)*s(6),2,s(29)*s(6),(true->[])),arc(s(24)*s(6),0,s(34)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(20)*s(6),(true->[])),arc(s(40)*s(5),0,s(24)*s(6),(true->[])),arc(s(40)*s(5),1,s(40)*s(5),(true->[])),arc(s(40)*s(5),2,s(40)*s(5),(true->[])),arc(s(45)*s(4),0,s(45)*s(4),(true->[])),arc(s(45)*s(4),1,s(45)*s(4),(true->[])),arc(s(45)*s(4),2,s(20)*s(6),(true->[])),arc(s(35)*s(4),0,s(46)*s(4),(true->[])),arc(s(35)*s(4),1,s(46)*s(4),(true->[])),arc(s(35)*s(4),2,s(30)*s(6),(true->[])),arc(s(41)*s(5),0,s(35)*s(6),(true->[])),arc(s(41)*s(5),1,s(41)*s(5),(true->[])),arc(s(41)*s(5),2,s(41)*s(5),(true->[])),arc(s(30)*s(5),0,s(35)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(5),(true->[])),arc(s(30)*s(5),2,s(41)*s(5),(true->[])),arc(s(46)*s(4),0,s(46)*s(4),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(30)*s(6),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(3),(true->[])),arc(s(47)*s(2),0,s(47)*s(4),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(5),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(5),(true->[])),arc(s(26)*s(6),0,s(3)*s(6),(true->[])),arc(s(26)*s(6),1,s(37)*s(6),(true->[])),arc(s(26)*s(6),2,s(37)*s(6),(true->[])),arc(s(31)*s(6),0,s(42)*s(6),(true->[])),arc(s(31)*s(6),1,s(42)*s(6),(true->[])),arc(s(31)*s(6),2,s(2)*s(6),(true->[])),arc(s(27)*s(6),0,s(8)*s(6),(true->[])),arc(s(27)*s(6),1,s(38)*s(6),(true->[])),arc(s(27)*s(6),2,s(38)*s(6),(true->[])),arc(s(32)*s(6),0,s(43)*s(6),(true->[])),arc(s(32)*s(6),1,s(43)*s(6),(true->[])),arc(s(32)*s(6),2,s(6)*s(6),(true->[])),arc(s(28)*s(6),0,s(15)*s(6),(true->[])),arc(s(28)*s(6),1,s(39)*s(6),(true->[])),arc(s(28)*s(6),2,s(39)*s(6),(true->[])),arc(s(33)*s(6),0,s(44)*s(6),(true->[])),arc(s(33)*s(6),1,s(44)*s(6),(true->[])),arc(s(33)*s(6),2,s(12)*s(6),(true->[])),arc(s(29)*s(6),0,s(24)*s(6),(true->[])),arc(s(29)*s(6),1,s(40)*s(6),(true->[])),arc(s(29)*s(6),2,s(40)*s(6),(true->[])),arc(s(34)*s(6),0,s(45)*s(6),(true->[])),arc(s(34)*s(6),1,s(45)*s(6),(true->[])),arc(s(34)*s(6),2,s(20)*s(6),(true->[])),arc(s(30)*s(6),0,s(35)*s(6),(true->[])),arc(s(30)*s(6),1,s(41)*s(6),(true->[])),arc(s(30)*s(6),2,s(41)*s(6),(true->[])),arc(s(35)*s(6),0,s(46)*s(6),(true->[])),arc(s(35)*s(6),1,s(46)*s(6),(true->[])),arc(s(35)*s(6),2,s(30)*s(6),(true->[])),arc(s(47)*s(4),0,s(47)*s(4),(true->[])),arc(s(47)*s(4),1,s(47)*s(4),(true->[])),arc(s(47)*s(4),2,s(47)*s(6),(true->[])),arc(s(47)*s(5),0,s(47)*s(6),(true->[])),arc(s(47)*s(5),1,s(47)*s(5),(true->[])),arc(s(47)*s(5),2,s(47)*s(5),(true->[])),arc(s(37)*s(6),0,s(3)*s(6),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(6),(true->[])),arc(s(42)*s(6),0,s(42)*s(6),(true->[])),arc(s(42)*s(6),1,s(42)*s(6),(true->[])),arc(s(42)*s(6),2,s(2)*s(6),(true->[])),arc(s(38)*s(6),0,s(8)*s(6),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(6),(true->[])),arc(s(43)*s(6),0,s(43)*s(6),(true->[])),arc(s(43)*s(6),1,s(43)*s(6),(true->[])),arc(s(43)*s(6),2,s(6)*s(6),(true->[])),arc(s(39)*s(6),0,s(15)*s(6),(true->[])),arc(s(39)*s(6),1,s(39)*s(6),(true->[])),arc(s(39)*s(6),2,s(39)*s(6),(true->[])),arc(s(44)*s(6),0,s(44)*s(6),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(12)*s(6),(true->[])),arc(s(40)*s(6),0,s(24)*s(6),(true->[])),arc(s(40)*s(6),1,s(40)*s(6),(true->[])),arc(s(40)*s(6),2,s(40)*s(6),(true->[])),arc(s(45)*s(6),0,s(45)*s(6),(true->[])),arc(s(45)*s(6),1,s(45)*s(6),(true->[])),arc(s(45)*s(6),2,s(20)*s(6),(true->[])),arc(s(41)*s(6),0,s(35)*s(6),(true->[])),arc(s(41)*s(6),1,s(41)*s(6),(true->[])),arc(s(41)*s(6),2,s(41)*s(6),(true->[])),arc(s(46)*s(6),0,s(46)*s(6),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(30)*s(6),(true->[])),arc(s(47)*s(6),0,s(47)*s(6),(true->[])),arc(s(47)*s(6),1,s(47)*s(6),(true->[])),arc(s(47)*s(6),2,s(47)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(37)*s(8)),sink(s(38)*s(8)),sink(s(39)*s(8)),sink(s(40)*s(8)),sink(s(41)*s(8)),sink(s(42)*s(8)),sink(s(43)*s(8)),sink(s(44)*s(8)),sink(s(45)*s(8)),sink(s(46)*s(8)),sink(s(47)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(13)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(7),(true->[])),arc(s(10)*s(7),2,s(17)*s(7),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(7),(true->[])),arc(s(5)*s(7),2,s(10)*s(7),(true->[])),arc(s(13)*s(6),0,s(21)*s(6),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(2)*s(8),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(22)*s(6),(true->[])),arc(s(14)*s(4),1,s(22)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(17)*s(7),0,s(3)*s(8),(true->[])),arc(s(17)*s(7),1,s(26)*s(7),(true->[])),arc(s(17)*s(7),2,s(26)*s(7),(true->[])),arc(s(21)*s(6),0,s(31)*s(6),(true->[])),arc(s(21)*s(6),1,s(31)*s(6),(true->[])),arc(s(21)*s(6),2,s(2)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(11)*s(7),(true->[])),arc(s(14)*s(6),0,s(22)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(8),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(32)*s(6),(true->[])),arc(s(22)*s(6),1,s(32)*s(6),(true->[])),arc(s(22)*s(6),2,s(6)*s(8),(true->[])),arc(s(15)*s(4),0,s(23)*s(6),(true->[])),arc(s(15)*s(4),1,s(23)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(7),(true->[])),arc(s(19)*s(5),2,s(28)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(33)*s(6),(true->[])),arc(s(23)*s(4),1,s(33)*s(6),(true->[])),arc(s(23)*s(4),2,s(12)*s(7),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(34)*s(4),(true->[])),arc(s(24)*s(2),1,s(34)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(7)*s(8),0,s(13)*s(8),(true->[])),arc(s(7)*s(8),1,s(13)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(3)*s(8),(true->[])),arc(s(5)*s(8),1,s(10)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(26)*s(7),0,s(3)*s(8),(true->[])),arc(s(26)*s(7),1,s(37)*s(7),(true->[])),arc(s(26)*s(7),2,s(37)*s(7),(true->[])),arc(s(31)*s(6),0,s(42)*s(6),(true->[])),arc(s(31)*s(6),1,s(42)*s(6),(true->[])),arc(s(31)*s(6),2,s(2)*s(8),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(11)*s(8),(true->[])),arc(s(6)*s(8),2,s(11)*s(8),(true->[])),arc(s(27)*s(7),0,s(8)*s(8),(true->[])),arc(s(27)*s(7),1,s(38)*s(7),(true->[])),arc(s(27)*s(7),2,s(38)*s(7),(true->[])),arc(s(32)*s(6),0,s(43)*s(6),(true->[])),arc(s(32)*s(6),1,s(43)*s(6),(true->[])),arc(s(32)*s(6),2,s(6)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(7),(true->[])),arc(s(12)*s(7),2,s(19)*s(7),(true->[])),arc(s(23)*s(6),0,s(33)*s(6),(true->[])),arc(s(23)*s(6),1,s(33)*s(6),(true->[])),arc(s(23)*s(6),2,s(12)*s(8),(true->[])),arc(s(15)*s(6),0,s(23)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(12)*s(8),(true->[])),arc(s(28)*s(7),0,s(15)*s(8),(true->[])),arc(s(28)*s(7),1,s(39)*s(7),(true->[])),arc(s(28)*s(7),2,s(39)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(28)*s(7),(true->[])),arc(s(19)*s(7),2,s(28)*s(7),(true->[])),arc(s(33)*s(6),0,s(44)*s(6),(true->[])),arc(s(33)*s(6),1,s(44)*s(6),(true->[])),arc(s(33)*s(6),2,s(12)*s(8),(true->[])),arc(s(24)*s(4),0,s(34)*s(6),(true->[])),arc(s(24)*s(4),1,s(34)*s(6),(true->[])),arc(s(24)*s(4),2,s(20)*s(7),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(40)*s(7),(true->[])),arc(s(29)*s(5),2,s(40)*s(7),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(7),(true->[])),arc(s(20)*s(5),2,s(29)*s(7),(true->[])),arc(s(34)*s(4),0,s(45)*s(6),(true->[])),arc(s(34)*s(4),1,s(45)*s(6),(true->[])),arc(s(34)*s(4),2,s(20)*s(7),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(5),(true->[])),arc(s(30)*s(3),2,s(41)*s(5),(true->[])),arc(s(35)*s(2),0,s(46)*s(4),(true->[])),arc(s(35)*s(2),1,s(46)*s(4),(true->[])),arc(s(35)*s(2),2,s(30)*s(5),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(3),(true->[])),arc(s(13)*s(8),0,s(21)*s(8),(true->[])),arc(s(13)*s(8),1,s(21)*s(8),(true->[])),arc(s(13)*s(8),2,s(2)*s(8),(true->[])),arc(s(10)*s(8),0,s(3)*s(8),(true->[])),arc(s(10)*s(8),1,s(17)*s(8),(true->[])),arc(s(10)*s(8),2,s(17)*s(8),(true->[])),arc(s(37)*s(7),0,s(3)*s(8),(true->[])),arc(s(37)*s(7),1,s(37)*s(7),(true->[])),arc(s(37)*s(7),2,s(37)*s(7),(true->[])),arc(s(42)*s(6),0,s(42)*s(6),(true->[])),arc(s(42)*s(6),1,s(42)*s(6),(true->[])),arc(s(42)*s(6),2,s(2)*s(8),(true->[])),arc(s(14)*s(8),0,s(22)*s(8),(true->[])),arc(s(14)*s(8),1,s(22)*s(8),(true->[])),arc(s(14)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(8),0,s(8)*s(8),(true->[])),arc(s(11)*s(8),1,s(18)*s(8),(true->[])),arc(s(11)*s(8),2,s(18)*s(8),(true->[])),arc(s(38)*s(7),0,s(8)*s(8),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(7),(true->[])),arc(s(43)*s(6),0,s(43)*s(6),(true->[])),arc(s(43)*s(6),1,s(43)*s(6),(true->[])),arc(s(43)*s(6),2,s(6)*s(8),(true->[])),arc(s(15)*s(8),0,s(23)*s(8),(true->[])),arc(s(15)*s(8),1,s(23)*s(8),(true->[])),arc(s(15)*s(8),2,s(12)*s(8),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(19)*s(8),(true->[])),arc(s(12)*s(8),2,s(19)*s(8),(true->[])),arc(s(39)*s(7),0,s(15)*s(8),(true->[])),arc(s(39)*s(7),1,s(39)*s(7),(true->[])),arc(s(39)*s(7),2,s(39)*s(7),(true->[])),arc(s(44)*s(6),0,s(44)*s(6),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(12)*s(8),(true->[])),arc(s(20)*s(7),0,s(24)*s(8),(true->[])),arc(s(20)*s(7),1,s(29)*s(7),(true->[])),arc(s(20)*s(7),2,s(29)*s(7),(true->[])),arc(s(34)*s(6),0,s(45)*s(6),(true->[])),arc(s(34)*s(6),1,s(45)*s(6),(true->[])),arc(s(34)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(6),0,s(34)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(20)*s(8),(true->[])),arc(s(40)*s(7),0,s(24)*s(8),(true->[])),arc(s(40)*s(7),1,s(40)*s(7),(true->[])),arc(s(40)*s(7),2,s(40)*s(7),(true->[])),arc(s(29)*s(7),0,s(24)*s(8),(true->[])),arc(s(29)*s(7),1,s(40)*s(7),(true->[])),arc(s(29)*s(7),2,s(40)*s(7),(true->[])),arc(s(45)*s(6),0,s(45)*s(6),(true->[])),arc(s(45)*s(6),1,s(45)*s(6),(true->[])),arc(s(45)*s(6),2,s(20)*s(8),(true->[])),arc(s(35)*s(4),0,s(46)*s(6),(true->[])),arc(s(35)*s(4),1,s(46)*s(6),(true->[])),arc(s(35)*s(4),2,s(30)*s(7),(true->[])),arc(s(41)*s(5),0,s(35)*s(6),(true->[])),arc(s(41)*s(5),1,s(41)*s(7),(true->[])),arc(s(41)*s(5),2,s(41)*s(7),(true->[])),arc(s(30)*s(5),0,s(35)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(7),(true->[])),arc(s(30)*s(5),2,s(41)*s(7),(true->[])),arc(s(46)*s(4),0,s(46)*s(6),(true->[])),arc(s(46)*s(4),1,s(46)*s(6),(true->[])),arc(s(46)*s(4),2,s(30)*s(7),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(3),(true->[])),arc(s(47)*s(2),0,s(47)*s(4),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(5),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(5),(true->[])),arc(s(21)*s(8),0,s(31)*s(8),(true->[])),arc(s(21)*s(8),1,s(31)*s(8),(true->[])),arc(s(21)*s(8),2,s(2)*s(8),(true->[])),arc(s(17)*s(8),0,s(3)*s(8),(true->[])),arc(s(17)*s(8),1,s(26)*s(8),(true->[])),arc(s(17)*s(8),2,s(26)*s(8),(true->[])),arc(s(22)*s(8),0,s(32)*s(8),(true->[])),arc(s(22)*s(8),1,s(32)*s(8),(true->[])),arc(s(22)*s(8),2,s(6)*s(8),(true->[])),arc(s(18)*s(8),0,s(8)*s(8),(true->[])),arc(s(18)*s(8),1,s(27)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(8),(true->[])),arc(s(23)*s(8),0,s(33)*s(8),(true->[])),arc(s(23)*s(8),1,s(33)*s(8),(true->[])),arc(s(23)*s(8),2,s(12)*s(8),(true->[])),arc(s(19)*s(8),0,s(15)*s(8),(true->[])),arc(s(19)*s(8),1,s(28)*s(8),(true->[])),arc(s(19)*s(8),2,s(28)*s(8),(true->[])),arc(s(24)*s(8),0,s(34)*s(8),(true->[])),arc(s(24)*s(8),1,s(34)*s(8),(true->[])),arc(s(24)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(8),(true->[])),arc(s(20)*s(8),1,s(29)*s(8),(true->[])),arc(s(20)*s(8),2,s(29)*s(8),(true->[])),arc(s(30)*s(7),0,s(35)*s(8),(true->[])),arc(s(30)*s(7),1,s(41)*s(7),(true->[])),arc(s(30)*s(7),2,s(41)*s(7),(true->[])),arc(s(46)*s(6),0,s(46)*s(6),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(30)*s(8),(true->[])),arc(s(35)*s(6),0,s(46)*s(6),(true->[])),arc(s(35)*s(6),1,s(46)*s(6),(true->[])),arc(s(35)*s(6),2,s(30)*s(8),(true->[])),arc(s(41)*s(7),0,s(35)*s(8),(true->[])),arc(s(41)*s(7),1,s(41)*s(7),(true->[])),arc(s(41)*s(7),2,s(41)*s(7),(true->[])),arc(s(47)*s(4),0,s(47)*s(6),(true->[])),arc(s(47)*s(4),1,s(47)*s(6),(true->[])),arc(s(47)*s(4),2,s(47)*s(7),(true->[])),arc(s(47)*s(5),0,s(47)*s(6),(true->[])),arc(s(47)*s(5),1,s(47)*s(7),(true->[])),arc(s(47)*s(5),2,s(47)*s(7),(true->[])),arc(s(31)*s(8),0,s(42)*s(8),(true->[])),arc(s(31)*s(8),1,s(42)*s(8),(true->[])),arc(s(31)*s(8),2,s(2)*s(8),(true->[])),arc(s(26)*s(8),0,s(3)*s(8),(true->[])),arc(s(26)*s(8),1,s(37)*s(8),(true->[])),arc(s(26)*s(8),2,s(37)*s(8),(true->[])),arc(s(32)*s(8),0,s(43)*s(8),(true->[])),arc(s(32)*s(8),1,s(43)*s(8),(true->[])),arc(s(32)*s(8),2,s(6)*s(8),(true->[])),arc(s(27)*s(8),0,s(8)*s(8),(true->[])),arc(s(27)*s(8),1,s(38)*s(8),(true->[])),arc(s(27)*s(8),2,s(38)*s(8),(true->[])),arc(s(33)*s(8),0,s(44)*s(8),(true->[])),arc(s(33)*s(8),1,s(44)*s(8),(true->[])),arc(s(33)*s(8),2,s(12)*s(8),(true->[])),arc(s(28)*s(8),0,s(15)*s(8),(true->[])),arc(s(28)*s(8),1,s(39)*s(8),(true->[])),arc(s(28)*s(8),2,s(39)*s(8),(true->[])),arc(s(34)*s(8),0,s(45)*s(8),(true->[])),arc(s(34)*s(8),1,s(45)*s(8),(true->[])),arc(s(34)*s(8),2,s(20)*s(8),(true->[])),arc(s(29)*s(8),0,s(24)*s(8),(true->[])),arc(s(29)*s(8),1,s(40)*s(8),(true->[])),arc(s(29)*s(8),2,s(40)*s(8),(true->[])),arc(s(35)*s(8),0,s(46)*s(8),(true->[])),arc(s(35)*s(8),1,s(46)*s(8),(true->[])),arc(s(35)*s(8),2,s(30)*s(8),(true->[])),arc(s(30)*s(8),0,s(35)*s(8),(true->[])),arc(s(30)*s(8),1,s(41)*s(8),(true->[])),arc(s(30)*s(8),2,s(41)*s(8),(true->[])),arc(s(47)*s(6),0,s(47)*s(6),(true->[])),arc(s(47)*s(6),1,s(47)*s(6),(true->[])),arc(s(47)*s(6),2,s(47)*s(8),(true->[])),arc(s(47)*s(7),0,s(47)*s(8),(true->[])),arc(s(47)*s(7),1,s(47)*s(7),(true->[])),arc(s(47)*s(7),2,s(47)*s(7),(true->[])),arc(s(42)*s(8),0,s(42)*s(8),(true->[])),arc(s(42)*s(8),1,s(42)*s(8),(true->[])),arc(s(42)*s(8),2,s(2)*s(8),(true->[])),arc(s(37)*s(8),0,s(3)*s(8),(true->[])),arc(s(37)*s(8),1,s(37)*s(8),(true->[])),arc(s(37)*s(8),2,s(37)*s(8),(true->[])),arc(s(43)*s(8),0,s(43)*s(8),(true->[])),arc(s(43)*s(8),1,s(43)*s(8),(true->[])),arc(s(43)*s(8),2,s(6)*s(8),(true->[])),arc(s(38)*s(8),0,s(8)*s(8),(true->[])),arc(s(38)*s(8),1,s(38)*s(8),(true->[])),arc(s(38)*s(8),2,s(38)*s(8),(true->[])),arc(s(44)*s(8),0,s(44)*s(8),(true->[])),arc(s(44)*s(8),1,s(44)*s(8),(true->[])),arc(s(44)*s(8),2,s(12)*s(8),(true->[])),arc(s(39)*s(8),0,s(15)*s(8),(true->[])),arc(s(39)*s(8),1,s(39)*s(8),(true->[])),arc(s(39)*s(8),2,s(39)*s(8),(true->[])),arc(s(45)*s(8),0,s(45)*s(8),(true->[])),arc(s(45)*s(8),1,s(45)*s(8),(true->[])),arc(s(45)*s(8),2,s(20)*s(8),(true->[])),arc(s(40)*s(8),0,s(24)*s(8),(true->[])),arc(s(40)*s(8),1,s(40)*s(8),(true->[])),arc(s(40)*s(8),2,s(40)*s(8),(true->[])),arc(s(46)*s(8),0,s(46)*s(8),(true->[])),arc(s(46)*s(8),1,s(46)*s(8),(true->[])),arc(s(46)*s(8),2,s(30)*s(8),(true->[])),arc(s(41)*s(8),0,s(35)*s(8),(true->[])),arc(s(41)*s(8),1,s(41)*s(8),(true->[])),arc(s(41)*s(8),2,s(41)*s(8),(true->[])),arc(s(47)*s(8),0,s(47)*s(8),(true->[])),arc(s(47)*s(8),1,s(47)*s(8),(true->[])),arc(s(47)*s(8),2,s(47)*s(8),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(37)*s(12)),sink(s(38)*s(12)),sink(s(39)*s(12)),sink(s(40)*s(12)),sink(s(41)*s(12)),sink(s(42)*s(12)),sink(s(43)*s(12)),sink(s(44)*s(12)),sink(s(45)*s(12)),sink(s(46)*s(12)),sink(s(47)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(13)*s(8),(true->[])),arc(s(7)*s(6),1,s(13)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(9),(true->[])),arc(s(10)*s(7),2,s(17)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(13)*s(6),0,s(21)*s(8),(true->[])),arc(s(13)*s(6),1,s(21)*s(8),(true->[])),arc(s(13)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(22)*s(6),(true->[])),arc(s(14)*s(4),1,s(22)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(10),(true->[])),arc(s(3)*s(8),1,s(7)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(11),(true->[])),arc(s(5)*s(9),2,s(10)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(13)*s(8),0,s(21)*s(10),(true->[])),arc(s(13)*s(8),1,s(21)*s(10),(true->[])),arc(s(13)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(8),0,s(13)*s(10),(true->[])),arc(s(7)*s(8),1,s(13)*s(10),(true->[])),arc(s(7)*s(8),2,s(2)*s(11),(true->[])),arc(s(17)*s(9),0,s(3)*s(10),(true->[])),arc(s(17)*s(9),1,s(26)*s(11),(true->[])),arc(s(17)*s(9),2,s(26)*s(11),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(17)*s(11),(true->[])),arc(s(10)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(8),0,s(31)*s(10),(true->[])),arc(s(21)*s(8),1,s(31)*s(10),(true->[])),arc(s(21)*s(8),2,s(2)*s(11),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(6),0,s(22)*s(8),(true->[])),arc(s(14)*s(6),1,s(22)*s(8),(true->[])),arc(s(14)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(14)*s(8),(true->[])),arc(s(8)*s(6),1,s(14)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(27)*s(9),(true->[])),arc(s(18)*s(7),2,s(27)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(9),(true->[])),arc(s(11)*s(7),2,s(18)*s(9),(true->[])),arc(s(22)*s(6),0,s(32)*s(8),(true->[])),arc(s(22)*s(6),1,s(32)*s(8),(true->[])),arc(s(22)*s(6),2,s(6)*s(9),(true->[])),arc(s(15)*s(4),0,s(23)*s(6),(true->[])),arc(s(15)*s(4),1,s(23)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(7),(true->[])),arc(s(19)*s(5),2,s(28)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(33)*s(6),(true->[])),arc(s(23)*s(4),1,s(33)*s(6),(true->[])),arc(s(23)*s(4),2,s(12)*s(7),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(34)*s(4),(true->[])),arc(s(24)*s(2),1,s(34)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(10),0,s(13)*s(10),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(2)*s(12),(true->[])),arc(s(3)*s(10),0,s(7)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(10)*s(11),0,s(3)*s(12),(true->[])),arc(s(10)*s(11),1,s(17)*s(11),(true->[])),arc(s(10)*s(11),2,s(17)*s(11),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(10)*s(11),(true->[])),arc(s(5)*s(11),2,s(10)*s(11),(true->[])),arc(s(21)*s(10),0,s(31)*s(10),(true->[])),arc(s(21)*s(10),1,s(31)*s(10),(true->[])),arc(s(21)*s(10),2,s(2)*s(12),(true->[])),arc(s(13)*s(10),0,s(21)*s(10),(true->[])),arc(s(13)*s(10),1,s(21)*s(10),(true->[])),arc(s(13)*s(10),2,s(2)*s(12),(true->[])),arc(s(26)*s(11),0,s(3)*s(12),(true->[])),arc(s(26)*s(11),1,s(37)*s(11),(true->[])),arc(s(26)*s(11),2,s(37)*s(11),(true->[])),arc(s(17)*s(11),0,s(3)*s(12),(true->[])),arc(s(17)*s(11),1,s(26)*s(11),(true->[])),arc(s(17)*s(11),2,s(26)*s(11),(true->[])),arc(s(31)*s(10),0,s(42)*s(10),(true->[])),arc(s(31)*s(10),1,s(42)*s(10),(true->[])),arc(s(31)*s(10),2,s(2)*s(12),(true->[])),arc(s(8)*s(8),0,s(14)*s(10),(true->[])),arc(s(8)*s(8),1,s(14)*s(10),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(18)*s(11),(true->[])),arc(s(11)*s(9),2,s(18)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(11),(true->[])),arc(s(6)*s(9),2,s(11)*s(11),(true->[])),arc(s(22)*s(8),0,s(32)*s(10),(true->[])),arc(s(22)*s(8),1,s(32)*s(10),(true->[])),arc(s(22)*s(8),2,s(6)*s(11),(true->[])),arc(s(14)*s(8),0,s(22)*s(10),(true->[])),arc(s(14)*s(8),1,s(22)*s(10),(true->[])),arc(s(14)*s(8),2,s(6)*s(11),(true->[])),arc(s(27)*s(9),0,s(8)*s(10),(true->[])),arc(s(27)*s(9),1,s(38)*s(11),(true->[])),arc(s(27)*s(9),2,s(38)*s(11),(true->[])),arc(s(18)*s(9),0,s(8)*s(10),(true->[])),arc(s(18)*s(9),1,s(27)*s(11),(true->[])),arc(s(18)*s(9),2,s(27)*s(11),(true->[])),arc(s(32)*s(8),0,s(43)*s(10),(true->[])),arc(s(32)*s(8),1,s(43)*s(10),(true->[])),arc(s(32)*s(8),2,s(6)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(9),(true->[])),arc(s(12)*s(7),2,s(19)*s(9),(true->[])),arc(s(23)*s(6),0,s(33)*s(8),(true->[])),arc(s(23)*s(6),1,s(33)*s(8),(true->[])),arc(s(23)*s(6),2,s(12)*s(9),(true->[])),arc(s(15)*s(6),0,s(23)*s(8),(true->[])),arc(s(15)*s(6),1,s(23)*s(8),(true->[])),arc(s(15)*s(6),2,s(12)*s(9),(true->[])),arc(s(28)*s(7),0,s(15)*s(8),(true->[])),arc(s(28)*s(7),1,s(39)*s(9),(true->[])),arc(s(28)*s(7),2,s(39)*s(9),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(28)*s(9),(true->[])),arc(s(19)*s(7),2,s(28)*s(9),(true->[])),arc(s(33)*s(6),0,s(44)*s(8),(true->[])),arc(s(33)*s(6),1,s(44)*s(8),(true->[])),arc(s(33)*s(6),2,s(12)*s(9),(true->[])),arc(s(24)*s(4),0,s(34)*s(6),(true->[])),arc(s(24)*s(4),1,s(34)*s(6),(true->[])),arc(s(24)*s(4),2,s(20)*s(7),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(40)*s(7),(true->[])),arc(s(29)*s(5),2,s(40)*s(7),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(7),(true->[])),arc(s(20)*s(5),2,s(29)*s(7),(true->[])),arc(s(34)*s(4),0,s(45)*s(6),(true->[])),arc(s(34)*s(4),1,s(45)*s(6),(true->[])),arc(s(34)*s(4),2,s(20)*s(7),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(5),(true->[])),arc(s(30)*s(3),2,s(41)*s(5),(true->[])),arc(s(35)*s(2),0,s(46)*s(4),(true->[])),arc(s(35)*s(2),1,s(46)*s(4),(true->[])),arc(s(35)*s(2),2,s(30)*s(5),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(3),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(37)*s(11),0,s(3)*s(12),(true->[])),arc(s(37)*s(11),1,s(37)*s(11),(true->[])),arc(s(37)*s(11),2,s(37)*s(11),(true->[])),arc(s(42)*s(10),0,s(42)*s(10),(true->[])),arc(s(42)*s(10),1,s(42)*s(10),(true->[])),arc(s(42)*s(10),2,s(2)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(12),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(11)*s(11),(true->[])),arc(s(14)*s(10),0,s(22)*s(10),(true->[])),arc(s(14)*s(10),1,s(22)*s(10),(true->[])),arc(s(14)*s(10),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(14)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(12),(true->[])),arc(s(18)*s(11),0,s(8)*s(12),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(27)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(12),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(18)*s(11),(true->[])),arc(s(32)*s(10),0,s(43)*s(10),(true->[])),arc(s(32)*s(10),1,s(43)*s(10),(true->[])),arc(s(32)*s(10),2,s(6)*s(12),(true->[])),arc(s(22)*s(10),0,s(32)*s(10),(true->[])),arc(s(22)*s(10),1,s(32)*s(10),(true->[])),arc(s(22)*s(10),2,s(6)*s(12),(true->[])),arc(s(38)*s(11),0,s(8)*s(12),(true->[])),arc(s(38)*s(11),1,s(38)*s(11),(true->[])),arc(s(38)*s(11),2,s(38)*s(11),(true->[])),arc(s(27)*s(11),0,s(8)*s(12),(true->[])),arc(s(27)*s(11),1,s(38)*s(11),(true->[])),arc(s(27)*s(11),2,s(38)*s(11),(true->[])),arc(s(43)*s(10),0,s(43)*s(10),(true->[])),arc(s(43)*s(10),1,s(43)*s(10),(true->[])),arc(s(43)*s(10),2,s(6)*s(12),(true->[])),arc(s(15)*s(8),0,s(23)*s(10),(true->[])),arc(s(15)*s(8),1,s(23)*s(10),(true->[])),arc(s(15)*s(8),2,s(12)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(28)*s(11),(true->[])),arc(s(19)*s(9),2,s(28)*s(11),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(19)*s(11),(true->[])),arc(s(12)*s(9),2,s(19)*s(11),(true->[])),arc(s(33)*s(8),0,s(44)*s(10),(true->[])),arc(s(33)*s(8),1,s(44)*s(10),(true->[])),arc(s(33)*s(8),2,s(12)*s(11),(true->[])),arc(s(23)*s(8),0,s(33)*s(10),(true->[])),arc(s(23)*s(8),1,s(33)*s(10),(true->[])),arc(s(23)*s(8),2,s(12)*s(11),(true->[])),arc(s(39)*s(9),0,s(15)*s(10),(true->[])),arc(s(39)*s(9),1,s(39)*s(11),(true->[])),arc(s(39)*s(9),2,s(39)*s(11),(true->[])),arc(s(28)*s(9),0,s(15)*s(10),(true->[])),arc(s(28)*s(9),1,s(39)*s(11),(true->[])),arc(s(28)*s(9),2,s(39)*s(11),(true->[])),arc(s(44)*s(8),0,s(44)*s(10),(true->[])),arc(s(44)*s(8),1,s(44)*s(10),(true->[])),arc(s(44)*s(8),2,s(12)*s(11),(true->[])),arc(s(20)*s(7),0,s(24)*s(8),(true->[])),arc(s(20)*s(7),1,s(29)*s(9),(true->[])),arc(s(20)*s(7),2,s(29)*s(9),(true->[])),arc(s(34)*s(6),0,s(45)*s(8),(true->[])),arc(s(34)*s(6),1,s(45)*s(8),(true->[])),arc(s(34)*s(6),2,s(20)*s(9),(true->[])),arc(s(24)*s(6),0,s(34)*s(8),(true->[])),arc(s(24)*s(6),1,s(34)*s(8),(true->[])),arc(s(24)*s(6),2,s(20)*s(9),(true->[])),arc(s(40)*s(7),0,s(24)*s(8),(true->[])),arc(s(40)*s(7),1,s(40)*s(9),(true->[])),arc(s(40)*s(7),2,s(40)*s(9),(true->[])),arc(s(29)*s(7),0,s(24)*s(8),(true->[])),arc(s(29)*s(7),1,s(40)*s(9),(true->[])),arc(s(29)*s(7),2,s(40)*s(9),(true->[])),arc(s(45)*s(6),0,s(45)*s(8),(true->[])),arc(s(45)*s(6),1,s(45)*s(8),(true->[])),arc(s(45)*s(6),2,s(20)*s(9),(true->[])),arc(s(35)*s(4),0,s(46)*s(6),(true->[])),arc(s(35)*s(4),1,s(46)*s(6),(true->[])),arc(s(35)*s(4),2,s(30)*s(7),(true->[])),arc(s(41)*s(5),0,s(35)*s(6),(true->[])),arc(s(41)*s(5),1,s(41)*s(7),(true->[])),arc(s(41)*s(5),2,s(41)*s(7),(true->[])),arc(s(30)*s(5),0,s(35)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(7),(true->[])),arc(s(30)*s(5),2,s(41)*s(7),(true->[])),arc(s(46)*s(4),0,s(46)*s(6),(true->[])),arc(s(46)*s(4),1,s(46)*s(6),(true->[])),arc(s(46)*s(4),2,s(30)*s(7),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(3),(true->[])),arc(s(47)*s(2),0,s(47)*s(4),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(5),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(5),(true->[])),arc(s(7)*s(12),0,s(13)*s(12),(true->[])),arc(s(7)*s(12),1,s(13)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(12),0,s(3)*s(12),(true->[])),arc(s(5)*s(12),1,s(10)*s(12),(true->[])),arc(s(5)*s(12),2,s(10)*s(12),(true->[])),arc(s(8)*s(12),0,s(14)*s(12),(true->[])),arc(s(8)*s(12),1,s(14)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(12),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(11)*s(12),(true->[])),arc(s(6)*s(12),2,s(11)*s(12),(true->[])),arc(s(12)*s(11),0,s(15)*s(12),(true->[])),arc(s(12)*s(11),1,s(19)*s(11),(true->[])),arc(s(12)*s(11),2,s(19)*s(11),(true->[])),arc(s(23)*s(10),0,s(33)*s(10),(true->[])),arc(s(23)*s(10),1,s(33)*s(10),(true->[])),arc(s(23)*s(10),2,s(12)*s(12),(true->[])),arc(s(15)*s(10),0,s(23)*s(10),(true->[])),arc(s(15)*s(10),1,s(23)*s(10),(true->[])),arc(s(15)*s(10),2,s(12)*s(12),(true->[])),arc(s(28)*s(11),0,s(15)*s(12),(true->[])),arc(s(28)*s(11),1,s(39)*s(11),(true->[])),arc(s(28)*s(11),2,s(39)*s(11),(true->[])),arc(s(19)*s(11),0,s(15)*s(12),(true->[])),arc(s(19)*s(11),1,s(28)*s(11),(true->[])),arc(s(19)*s(11),2,s(28)*s(11),(true->[])),arc(s(44)*s(10),0,s(44)*s(10),(true->[])),arc(s(44)*s(10),1,s(44)*s(10),(true->[])),arc(s(44)*s(10),2,s(12)*s(12),(true->[])),arc(s(33)*s(10),0,s(44)*s(10),(true->[])),arc(s(33)*s(10),1,s(44)*s(10),(true->[])),arc(s(33)*s(10),2,s(12)*s(12),(true->[])),arc(s(39)*s(11),0,s(15)*s(12),(true->[])),arc(s(39)*s(11),1,s(39)*s(11),(true->[])),arc(s(39)*s(11),2,s(39)*s(11),(true->[])),arc(s(24)*s(8),0,s(34)*s(10),(true->[])),arc(s(24)*s(8),1,s(34)*s(10),(true->[])),arc(s(24)*s(8),2,s(20)*s(11),(true->[])),arc(s(29)*s(9),0,s(24)*s(10),(true->[])),arc(s(29)*s(9),1,s(40)*s(11),(true->[])),arc(s(29)*s(9),2,s(40)*s(11),(true->[])),arc(s(20)*s(9),0,s(24)*s(10),(true->[])),arc(s(20)*s(9),1,s(29)*s(11),(true->[])),arc(s(20)*s(9),2,s(29)*s(11),(true->[])),arc(s(45)*s(8),0,s(45)*s(10),(true->[])),arc(s(45)*s(8),1,s(45)*s(10),(true->[])),arc(s(45)*s(8),2,s(20)*s(11),(true->[])),arc(s(34)*s(8),0,s(45)*s(10),(true->[])),arc(s(34)*s(8),1,s(45)*s(10),(true->[])),arc(s(34)*s(8),2,s(20)*s(11),(true->[])),arc(s(40)*s(9),0,s(24)*s(10),(true->[])),arc(s(40)*s(9),1,s(40)*s(11),(true->[])),arc(s(40)*s(9),2,s(40)*s(11),(true->[])),arc(s(30)*s(7),0,s(35)*s(8),(true->[])),arc(s(30)*s(7),1,s(41)*s(9),(true->[])),arc(s(30)*s(7),2,s(41)*s(9),(true->[])),arc(s(46)*s(6),0,s(46)*s(8),(true->[])),arc(s(46)*s(6),1,s(46)*s(8),(true->[])),arc(s(46)*s(6),2,s(30)*s(9),(true->[])),arc(s(35)*s(6),0,s(46)*s(8),(true->[])),arc(s(35)*s(6),1,s(46)*s(8),(true->[])),arc(s(35)*s(6),2,s(30)*s(9),(true->[])),arc(s(41)*s(7),0,s(35)*s(8),(true->[])),arc(s(41)*s(7),1,s(41)*s(9),(true->[])),arc(s(41)*s(7),2,s(41)*s(9),(true->[])),arc(s(47)*s(4),0,s(47)*s(6),(true->[])),arc(s(47)*s(4),1,s(47)*s(6),(true->[])),arc(s(47)*s(4),2,s(47)*s(7),(true->[])),arc(s(47)*s(5),0,s(47)*s(6),(true->[])),arc(s(47)*s(5),1,s(47)*s(7),(true->[])),arc(s(47)*s(5),2,s(47)*s(7),(true->[])),arc(s(13)*s(12),0,s(21)*s(12),(true->[])),arc(s(13)*s(12),1,s(21)*s(12),(true->[])),arc(s(13)*s(12),2,s(2)*s(12),(true->[])),arc(s(10)*s(12),0,s(3)*s(12),(true->[])),arc(s(10)*s(12),1,s(17)*s(12),(true->[])),arc(s(10)*s(12),2,s(17)*s(12),(true->[])),arc(s(14)*s(12),0,s(22)*s(12),(true->[])),arc(s(14)*s(12),1,s(22)*s(12),(true->[])),arc(s(14)*s(12),2,s(6)*s(12),(true->[])),arc(s(11)*s(12),0,s(8)*s(12),(true->[])),arc(s(11)*s(12),1,s(18)*s(12),(true->[])),arc(s(11)*s(12),2,s(18)*s(12),(true->[])),arc(s(15)*s(12),0,s(23)*s(12),(true->[])),arc(s(15)*s(12),1,s(23)*s(12),(true->[])),arc(s(15)*s(12),2,s(12)*s(12),(true->[])),arc(s(12)*s(12),0,s(15)*s(12),(true->[])),arc(s(12)*s(12),1,s(19)*s(12),(true->[])),arc(s(12)*s(12),2,s(19)*s(12),(true->[])),arc(s(20)*s(11),0,s(24)*s(12),(true->[])),arc(s(20)*s(11),1,s(29)*s(11),(true->[])),arc(s(20)*s(11),2,s(29)*s(11),(true->[])),arc(s(34)*s(10),0,s(45)*s(10),(true->[])),arc(s(34)*s(10),1,s(45)*s(10),(true->[])),arc(s(34)*s(10),2,s(20)*s(12),(true->[])),arc(s(24)*s(10),0,s(34)*s(10),(true->[])),arc(s(24)*s(10),1,s(34)*s(10),(true->[])),arc(s(24)*s(10),2,s(20)*s(12),(true->[])),arc(s(40)*s(11),0,s(24)*s(12),(true->[])),arc(s(40)*s(11),1,s(40)*s(11),(true->[])),arc(s(40)*s(11),2,s(40)*s(11),(true->[])),arc(s(29)*s(11),0,s(24)*s(12),(true->[])),arc(s(29)*s(11),1,s(40)*s(11),(true->[])),arc(s(29)*s(11),2,s(40)*s(11),(true->[])),arc(s(45)*s(10),0,s(45)*s(10),(true->[])),arc(s(45)*s(10),1,s(45)*s(10),(true->[])),arc(s(45)*s(10),2,s(20)*s(12),(true->[])),arc(s(35)*s(8),0,s(46)*s(10),(true->[])),arc(s(35)*s(8),1,s(46)*s(10),(true->[])),arc(s(35)*s(8),2,s(30)*s(11),(true->[])),arc(s(41)*s(9),0,s(35)*s(10),(true->[])),arc(s(41)*s(9),1,s(41)*s(11),(true->[])),arc(s(41)*s(9),2,s(41)*s(11),(true->[])),arc(s(30)*s(9),0,s(35)*s(10),(true->[])),arc(s(30)*s(9),1,s(41)*s(11),(true->[])),arc(s(30)*s(9),2,s(41)*s(11),(true->[])),arc(s(46)*s(8),0,s(46)*s(10),(true->[])),arc(s(46)*s(8),1,s(46)*s(10),(true->[])),arc(s(46)*s(8),2,s(30)*s(11),(true->[])),arc(s(47)*s(6),0,s(47)*s(8),(true->[])),arc(s(47)*s(6),1,s(47)*s(8),(true->[])),arc(s(47)*s(6),2,s(47)*s(9),(true->[])),arc(s(47)*s(7),0,s(47)*s(8),(true->[])),arc(s(47)*s(7),1,s(47)*s(9),(true->[])),arc(s(47)*s(7),2,s(47)*s(9),(true->[])),arc(s(21)*s(12),0,s(31)*s(12),(true->[])),arc(s(21)*s(12),1,s(31)*s(12),(true->[])),arc(s(21)*s(12),2,s(2)*s(12),(true->[])),arc(s(17)*s(12),0,s(3)*s(12),(true->[])),arc(s(17)*s(12),1,s(26)*s(12),(true->[])),arc(s(17)*s(12),2,s(26)*s(12),(true->[])),arc(s(22)*s(12),0,s(32)*s(12),(true->[])),arc(s(22)*s(12),1,s(32)*s(12),(true->[])),arc(s(22)*s(12),2,s(6)*s(12),(true->[])),arc(s(18)*s(12),0,s(8)*s(12),(true->[])),arc(s(18)*s(12),1,s(27)*s(12),(true->[])),arc(s(18)*s(12),2,s(27)*s(12),(true->[])),arc(s(23)*s(12),0,s(33)*s(12),(true->[])),arc(s(23)*s(12),1,s(33)*s(12),(true->[])),arc(s(23)*s(12),2,s(12)*s(12),(true->[])),arc(s(19)*s(12),0,s(15)*s(12),(true->[])),arc(s(19)*s(12),1,s(28)*s(12),(true->[])),arc(s(19)*s(12),2,s(28)*s(12),(true->[])),arc(s(24)*s(12),0,s(34)*s(12),(true->[])),arc(s(24)*s(12),1,s(34)*s(12),(true->[])),arc(s(24)*s(12),2,s(20)*s(12),(true->[])),arc(s(20)*s(12),0,s(24)*s(12),(true->[])),arc(s(20)*s(12),1,s(29)*s(12),(true->[])),arc(s(20)*s(12),2,s(29)*s(12),(true->[])),arc(s(30)*s(11),0,s(35)*s(12),(true->[])),arc(s(30)*s(11),1,s(41)*s(11),(true->[])),arc(s(30)*s(11),2,s(41)*s(11),(true->[])),arc(s(46)*s(10),0,s(46)*s(10),(true->[])),arc(s(46)*s(10),1,s(46)*s(10),(true->[])),arc(s(46)*s(10),2,s(30)*s(12),(true->[])),arc(s(35)*s(10),0,s(46)*s(10),(true->[])),arc(s(35)*s(10),1,s(46)*s(10),(true->[])),arc(s(35)*s(10),2,s(30)*s(12),(true->[])),arc(s(41)*s(11),0,s(35)*s(12),(true->[])),arc(s(41)*s(11),1,s(41)*s(11),(true->[])),arc(s(41)*s(11),2,s(41)*s(11),(true->[])),arc(s(47)*s(8),0,s(47)*s(10),(true->[])),arc(s(47)*s(8),1,s(47)*s(10),(true->[])),arc(s(47)*s(8),2,s(47)*s(11),(true->[])),arc(s(47)*s(9),0,s(47)*s(10),(true->[])),arc(s(47)*s(9),1,s(47)*s(11),(true->[])),arc(s(47)*s(9),2,s(47)*s(11),(true->[])),arc(s(31)*s(12),0,s(42)*s(12),(true->[])),arc(s(31)*s(12),1,s(42)*s(12),(true->[])),arc(s(31)*s(12),2,s(2)*s(12),(true->[])),arc(s(26)*s(12),0,s(3)*s(12),(true->[])),arc(s(26)*s(12),1,s(37)*s(12),(true->[])),arc(s(26)*s(12),2,s(37)*s(12),(true->[])),arc(s(32)*s(12),0,s(43)*s(12),(true->[])),arc(s(32)*s(12),1,s(43)*s(12),(true->[])),arc(s(32)*s(12),2,s(6)*s(12),(true->[])),arc(s(27)*s(12),0,s(8)*s(12),(true->[])),arc(s(27)*s(12),1,s(38)*s(12),(true->[])),arc(s(27)*s(12),2,s(38)*s(12),(true->[])),arc(s(33)*s(12),0,s(44)*s(12),(true->[])),arc(s(33)*s(12),1,s(44)*s(12),(true->[])),arc(s(33)*s(12),2,s(12)*s(12),(true->[])),arc(s(28)*s(12),0,s(15)*s(12),(true->[])),arc(s(28)*s(12),1,s(39)*s(12),(true->[])),arc(s(28)*s(12),2,s(39)*s(12),(true->[])),arc(s(34)*s(12),0,s(45)*s(12),(true->[])),arc(s(34)*s(12),1,s(45)*s(12),(true->[])),arc(s(34)*s(12),2,s(20)*s(12),(true->[])),arc(s(29)*s(12),0,s(24)*s(12),(true->[])),arc(s(29)*s(12),1,s(40)*s(12),(true->[])),arc(s(29)*s(12),2,s(40)*s(12),(true->[])),arc(s(35)*s(12),0,s(46)*s(12),(true->[])),arc(s(35)*s(12),1,s(46)*s(12),(true->[])),arc(s(35)*s(12),2,s(30)*s(12),(true->[])),arc(s(30)*s(12),0,s(35)*s(12),(true->[])),arc(s(30)*s(12),1,s(41)*s(12),(true->[])),arc(s(30)*s(12),2,s(41)*s(12),(true->[])),arc(s(47)*s(10),0,s(47)*s(10),(true->[])),arc(s(47)*s(10),1,s(47)*s(10),(true->[])),arc(s(47)*s(10),2,s(47)*s(12),(true->[])),arc(s(47)*s(11),0,s(47)*s(12),(true->[])),arc(s(47)*s(11),1,s(47)*s(11),(true->[])),arc(s(47)*s(11),2,s(47)*s(11),(true->[])),arc(s(42)*s(12),0,s(42)*s(12),(true->[])),arc(s(42)*s(12),1,s(42)*s(12),(true->[])),arc(s(42)*s(12),2,s(2)*s(12),(true->[])),arc(s(37)*s(12),0,s(3)*s(12),(true->[])),arc(s(37)*s(12),1,s(37)*s(12),(true->[])),arc(s(37)*s(12),2,s(37)*s(12),(true->[])),arc(s(43)*s(12),0,s(43)*s(12),(true->[])),arc(s(43)*s(12),1,s(43)*s(12),(true->[])),arc(s(43)*s(12),2,s(6)*s(12),(true->[])),arc(s(38)*s(12),0,s(8)*s(12),(true->[])),arc(s(38)*s(12),1,s(38)*s(12),(true->[])),arc(s(38)*s(12),2,s(38)*s(12),(true->[])),arc(s(44)*s(12),0,s(44)*s(12),(true->[])),arc(s(44)*s(12),1,s(44)*s(12),(true->[])),arc(s(44)*s(12),2,s(12)*s(12),(true->[])),arc(s(39)*s(12),0,s(15)*s(12),(true->[])),arc(s(39)*s(12),1,s(39)*s(12),(true->[])),arc(s(39)*s(12),2,s(39)*s(12),(true->[])),arc(s(45)*s(12),0,s(45)*s(12),(true->[])),arc(s(45)*s(12),1,s(45)*s(12),(true->[])),arc(s(45)*s(12),2,s(20)*s(12),(true->[])),arc(s(40)*s(12),0,s(24)*s(12),(true->[])),arc(s(40)*s(12),1,s(40)*s(12),(true->[])),arc(s(40)*s(12),2,s(40)*s(12),(true->[])),arc(s(46)*s(12),0,s(46)*s(12),(true->[])),arc(s(46)*s(12),1,s(46)*s(12),(true->[])),arc(s(46)*s(12),2,s(30)*s(12),(true->[])),arc(s(41)*s(12),0,s(35)*s(12),(true->[])),arc(s(41)*s(12),1,s(41)*s(12),(true->[])),arc(s(41)*s(12),2,s(41)*s(12),(true->[])),arc(s(47)*s(12),0,s(47)*s(12),(true->[])),arc(s(47)*s(12),1,s(47)*s(12),(true->[])),arc(s(47)*s(12),2,s(47)*s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(37)*s(14)),sink(s(38)*s(14)),sink(s(39)*s(14)),sink(s(40)*s(14)),sink(s(41)*s(14)),sink(s(42)*s(14)),sink(s(43)*s(14)),sink(s(44)*s(14)),sink(s(45)*s(14)),sink(s(46)*s(14)),sink(s(47)*s(14))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(13)*s(8),(true->[])),arc(s(7)*s(6),1,s(13)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(9),(true->[])),arc(s(10)*s(7),2,s(17)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(13)*s(6),0,s(21)*s(8),(true->[])),arc(s(13)*s(6),1,s(21)*s(8),(true->[])),arc(s(13)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(22)*s(6),(true->[])),arc(s(14)*s(4),1,s(22)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(10),(true->[])),arc(s(3)*s(8),1,s(7)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(11),(true->[])),arc(s(5)*s(9),2,s(10)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(13)*s(8),0,s(21)*s(10),(true->[])),arc(s(13)*s(8),1,s(21)*s(10),(true->[])),arc(s(13)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(8),0,s(13)*s(10),(true->[])),arc(s(7)*s(8),1,s(13)*s(10),(true->[])),arc(s(7)*s(8),2,s(2)*s(11),(true->[])),arc(s(17)*s(9),0,s(3)*s(10),(true->[])),arc(s(17)*s(9),1,s(26)*s(11),(true->[])),arc(s(17)*s(9),2,s(26)*s(11),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(17)*s(11),(true->[])),arc(s(10)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(8),0,s(31)*s(10),(true->[])),arc(s(21)*s(8),1,s(31)*s(10),(true->[])),arc(s(21)*s(8),2,s(2)*s(11),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(6),0,s(22)*s(8),(true->[])),arc(s(14)*s(6),1,s(22)*s(8),(true->[])),arc(s(14)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(14)*s(8),(true->[])),arc(s(8)*s(6),1,s(14)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(27)*s(9),(true->[])),arc(s(18)*s(7),2,s(27)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(9),(true->[])),arc(s(11)*s(7),2,s(18)*s(9),(true->[])),arc(s(22)*s(6),0,s(32)*s(8),(true->[])),arc(s(22)*s(6),1,s(32)*s(8),(true->[])),arc(s(22)*s(6),2,s(6)*s(9),(true->[])),arc(s(15)*s(4),0,s(23)*s(6),(true->[])),arc(s(15)*s(4),1,s(23)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(7),(true->[])),arc(s(19)*s(5),2,s(28)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(33)*s(6),(true->[])),arc(s(23)*s(4),1,s(33)*s(6),(true->[])),arc(s(23)*s(4),2,s(12)*s(7),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(34)*s(4),(true->[])),arc(s(24)*s(2),1,s(34)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(13),(true->[])),arc(s(2)*s(11),2,s(5)*s(13),(true->[])),arc(s(7)*s(10),0,s(13)*s(12),(true->[])),arc(s(7)*s(10),1,s(13)*s(12),(true->[])),arc(s(7)*s(10),2,s(2)*s(13),(true->[])),arc(s(3)*s(10),0,s(7)*s(12),(true->[])),arc(s(3)*s(10),1,s(7)*s(12),(true->[])),arc(s(3)*s(10),2,s(2)*s(13),(true->[])),arc(s(10)*s(11),0,s(3)*s(12),(true->[])),arc(s(10)*s(11),1,s(17)*s(13),(true->[])),arc(s(10)*s(11),2,s(17)*s(13),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(10)*s(13),(true->[])),arc(s(5)*s(11),2,s(10)*s(13),(true->[])),arc(s(21)*s(10),0,s(31)*s(12),(true->[])),arc(s(21)*s(10),1,s(31)*s(12),(true->[])),arc(s(21)*s(10),2,s(2)*s(13),(true->[])),arc(s(13)*s(10),0,s(21)*s(12),(true->[])),arc(s(13)*s(10),1,s(21)*s(12),(true->[])),arc(s(13)*s(10),2,s(2)*s(13),(true->[])),arc(s(26)*s(11),0,s(3)*s(12),(true->[])),arc(s(26)*s(11),1,s(37)*s(13),(true->[])),arc(s(26)*s(11),2,s(37)*s(13),(true->[])),arc(s(17)*s(11),0,s(3)*s(12),(true->[])),arc(s(17)*s(11),1,s(26)*s(13),(true->[])),arc(s(17)*s(11),2,s(26)*s(13),(true->[])),arc(s(31)*s(10),0,s(42)*s(12),(true->[])),arc(s(31)*s(10),1,s(42)*s(12),(true->[])),arc(s(31)*s(10),2,s(2)*s(13),(true->[])),arc(s(8)*s(8),0,s(14)*s(10),(true->[])),arc(s(8)*s(8),1,s(14)*s(10),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(18)*s(11),(true->[])),arc(s(11)*s(9),2,s(18)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(11),(true->[])),arc(s(6)*s(9),2,s(11)*s(11),(true->[])),arc(s(22)*s(8),0,s(32)*s(10),(true->[])),arc(s(22)*s(8),1,s(32)*s(10),(true->[])),arc(s(22)*s(8),2,s(6)*s(11),(true->[])),arc(s(14)*s(8),0,s(22)*s(10),(true->[])),arc(s(14)*s(8),1,s(22)*s(10),(true->[])),arc(s(14)*s(8),2,s(6)*s(11),(true->[])),arc(s(27)*s(9),0,s(8)*s(10),(true->[])),arc(s(27)*s(9),1,s(38)*s(11),(true->[])),arc(s(27)*s(9),2,s(38)*s(11),(true->[])),arc(s(18)*s(9),0,s(8)*s(10),(true->[])),arc(s(18)*s(9),1,s(27)*s(11),(true->[])),arc(s(18)*s(9),2,s(27)*s(11),(true->[])),arc(s(32)*s(8),0,s(43)*s(10),(true->[])),arc(s(32)*s(8),1,s(43)*s(10),(true->[])),arc(s(32)*s(8),2,s(6)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(9),(true->[])),arc(s(12)*s(7),2,s(19)*s(9),(true->[])),arc(s(23)*s(6),0,s(33)*s(8),(true->[])),arc(s(23)*s(6),1,s(33)*s(8),(true->[])),arc(s(23)*s(6),2,s(12)*s(9),(true->[])),arc(s(15)*s(6),0,s(23)*s(8),(true->[])),arc(s(15)*s(6),1,s(23)*s(8),(true->[])),arc(s(15)*s(6),2,s(12)*s(9),(true->[])),arc(s(28)*s(7),0,s(15)*s(8),(true->[])),arc(s(28)*s(7),1,s(39)*s(9),(true->[])),arc(s(28)*s(7),2,s(39)*s(9),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(28)*s(9),(true->[])),arc(s(19)*s(7),2,s(28)*s(9),(true->[])),arc(s(33)*s(6),0,s(44)*s(8),(true->[])),arc(s(33)*s(6),1,s(44)*s(8),(true->[])),arc(s(33)*s(6),2,s(12)*s(9),(true->[])),arc(s(24)*s(4),0,s(34)*s(6),(true->[])),arc(s(24)*s(4),1,s(34)*s(6),(true->[])),arc(s(24)*s(4),2,s(20)*s(7),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(40)*s(7),(true->[])),arc(s(29)*s(5),2,s(40)*s(7),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(7),(true->[])),arc(s(20)*s(5),2,s(29)*s(7),(true->[])),arc(s(34)*s(4),0,s(45)*s(6),(true->[])),arc(s(34)*s(4),1,s(45)*s(6),(true->[])),arc(s(34)*s(4),2,s(20)*s(7),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(5),(true->[])),arc(s(30)*s(3),2,s(41)*s(5),(true->[])),arc(s(35)*s(2),0,s(46)*s(4),(true->[])),arc(s(35)*s(2),1,s(46)*s(4),(true->[])),arc(s(35)*s(2),2,s(30)*s(5),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(3),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(14),(true->[])),arc(s(5)*s(13),0,s(3)*s(14),(true->[])),arc(s(5)*s(13),1,s(10)*s(13),(true->[])),arc(s(5)*s(13),2,s(10)*s(13),(true->[])),arc(s(2)*s(13),0,s(3)*s(14),(true->[])),arc(s(2)*s(13),1,s(5)*s(13),(true->[])),arc(s(2)*s(13),2,s(5)*s(13),(true->[])),arc(s(13)*s(12),0,s(21)*s(12),(true->[])),arc(s(13)*s(12),1,s(21)*s(12),(true->[])),arc(s(13)*s(12),2,s(2)*s(14),(true->[])),arc(s(7)*s(12),0,s(13)*s(12),(true->[])),arc(s(7)*s(12),1,s(13)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(14),(true->[])),arc(s(17)*s(13),0,s(3)*s(14),(true->[])),arc(s(17)*s(13),1,s(26)*s(13),(true->[])),arc(s(17)*s(13),2,s(26)*s(13),(true->[])),arc(s(10)*s(13),0,s(3)*s(14),(true->[])),arc(s(10)*s(13),1,s(17)*s(13),(true->[])),arc(s(10)*s(13),2,s(17)*s(13),(true->[])),arc(s(31)*s(12),0,s(42)*s(12),(true->[])),arc(s(31)*s(12),1,s(42)*s(12),(true->[])),arc(s(31)*s(12),2,s(2)*s(14),(true->[])),arc(s(21)*s(12),0,s(31)*s(12),(true->[])),arc(s(21)*s(12),1,s(31)*s(12),(true->[])),arc(s(21)*s(12),2,s(2)*s(14),(true->[])),arc(s(37)*s(13),0,s(3)*s(14),(true->[])),arc(s(37)*s(13),1,s(37)*s(13),(true->[])),arc(s(37)*s(13),2,s(37)*s(13),(true->[])),arc(s(26)*s(13),0,s(3)*s(14),(true->[])),arc(s(26)*s(13),1,s(37)*s(13),(true->[])),arc(s(26)*s(13),2,s(37)*s(13),(true->[])),arc(s(42)*s(12),0,s(42)*s(12),(true->[])),arc(s(42)*s(12),1,s(42)*s(12),(true->[])),arc(s(42)*s(12),2,s(2)*s(14),(true->[])),arc(s(6)*s(11),0,s(8)*s(12),(true->[])),arc(s(6)*s(11),1,s(11)*s(13),(true->[])),arc(s(6)*s(11),2,s(11)*s(13),(true->[])),arc(s(14)*s(10),0,s(22)*s(12),(true->[])),arc(s(14)*s(10),1,s(22)*s(12),(true->[])),arc(s(14)*s(10),2,s(6)*s(13),(true->[])),arc(s(8)*s(10),0,s(14)*s(12),(true->[])),arc(s(8)*s(10),1,s(14)*s(12),(true->[])),arc(s(8)*s(10),2,s(6)*s(13),(true->[])),arc(s(18)*s(11),0,s(8)*s(12),(true->[])),arc(s(18)*s(11),1,s(27)*s(13),(true->[])),arc(s(18)*s(11),2,s(27)*s(13),(true->[])),arc(s(11)*s(11),0,s(8)*s(12),(true->[])),arc(s(11)*s(11),1,s(18)*s(13),(true->[])),arc(s(11)*s(11),2,s(18)*s(13),(true->[])),arc(s(32)*s(10),0,s(43)*s(12),(true->[])),arc(s(32)*s(10),1,s(43)*s(12),(true->[])),arc(s(32)*s(10),2,s(6)*s(13),(true->[])),arc(s(22)*s(10),0,s(32)*s(12),(true->[])),arc(s(22)*s(10),1,s(32)*s(12),(true->[])),arc(s(22)*s(10),2,s(6)*s(13),(true->[])),arc(s(38)*s(11),0,s(8)*s(12),(true->[])),arc(s(38)*s(11),1,s(38)*s(13),(true->[])),arc(s(38)*s(11),2,s(38)*s(13),(true->[])),arc(s(27)*s(11),0,s(8)*s(12),(true->[])),arc(s(27)*s(11),1,s(38)*s(13),(true->[])),arc(s(27)*s(11),2,s(38)*s(13),(true->[])),arc(s(43)*s(10),0,s(43)*s(12),(true->[])),arc(s(43)*s(10),1,s(43)*s(12),(true->[])),arc(s(43)*s(10),2,s(6)*s(13),(true->[])),arc(s(15)*s(8),0,s(23)*s(10),(true->[])),arc(s(15)*s(8),1,s(23)*s(10),(true->[])),arc(s(15)*s(8),2,s(12)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(28)*s(11),(true->[])),arc(s(19)*s(9),2,s(28)*s(11),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(19)*s(11),(true->[])),arc(s(12)*s(9),2,s(19)*s(11),(true->[])),arc(s(33)*s(8),0,s(44)*s(10),(true->[])),arc(s(33)*s(8),1,s(44)*s(10),(true->[])),arc(s(33)*s(8),2,s(12)*s(11),(true->[])),arc(s(23)*s(8),0,s(33)*s(10),(true->[])),arc(s(23)*s(8),1,s(33)*s(10),(true->[])),arc(s(23)*s(8),2,s(12)*s(11),(true->[])),arc(s(39)*s(9),0,s(15)*s(10),(true->[])),arc(s(39)*s(9),1,s(39)*s(11),(true->[])),arc(s(39)*s(9),2,s(39)*s(11),(true->[])),arc(s(28)*s(9),0,s(15)*s(10),(true->[])),arc(s(28)*s(9),1,s(39)*s(11),(true->[])),arc(s(28)*s(9),2,s(39)*s(11),(true->[])),arc(s(44)*s(8),0,s(44)*s(10),(true->[])),arc(s(44)*s(8),1,s(44)*s(10),(true->[])),arc(s(44)*s(8),2,s(12)*s(11),(true->[])),arc(s(20)*s(7),0,s(24)*s(8),(true->[])),arc(s(20)*s(7),1,s(29)*s(9),(true->[])),arc(s(20)*s(7),2,s(29)*s(9),(true->[])),arc(s(34)*s(6),0,s(45)*s(8),(true->[])),arc(s(34)*s(6),1,s(45)*s(8),(true->[])),arc(s(34)*s(6),2,s(20)*s(9),(true->[])),arc(s(24)*s(6),0,s(34)*s(8),(true->[])),arc(s(24)*s(6),1,s(34)*s(8),(true->[])),arc(s(24)*s(6),2,s(20)*s(9),(true->[])),arc(s(40)*s(7),0,s(24)*s(8),(true->[])),arc(s(40)*s(7),1,s(40)*s(9),(true->[])),arc(s(40)*s(7),2,s(40)*s(9),(true->[])),arc(s(29)*s(7),0,s(24)*s(8),(true->[])),arc(s(29)*s(7),1,s(40)*s(9),(true->[])),arc(s(29)*s(7),2,s(40)*s(9),(true->[])),arc(s(45)*s(6),0,s(45)*s(8),(true->[])),arc(s(45)*s(6),1,s(45)*s(8),(true->[])),arc(s(45)*s(6),2,s(20)*s(9),(true->[])),arc(s(35)*s(4),0,s(46)*s(6),(true->[])),arc(s(35)*s(4),1,s(46)*s(6),(true->[])),arc(s(35)*s(4),2,s(30)*s(7),(true->[])),arc(s(41)*s(5),0,s(35)*s(6),(true->[])),arc(s(41)*s(5),1,s(41)*s(7),(true->[])),arc(s(41)*s(5),2,s(41)*s(7),(true->[])),arc(s(30)*s(5),0,s(35)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(7),(true->[])),arc(s(30)*s(5),2,s(41)*s(7),(true->[])),arc(s(46)*s(4),0,s(46)*s(6),(true->[])),arc(s(46)*s(4),1,s(46)*s(6),(true->[])),arc(s(46)*s(4),2,s(30)*s(7),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(3),(true->[])),arc(s(47)*s(2),0,s(47)*s(4),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(5),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(5),(true->[])),arc(s(2)*s(14),0,s(3)*s(14),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(14),0,s(7)*s(14),(true->[])),arc(s(3)*s(14),1,s(7)*s(14),(true->[])),arc(s(3)*s(14),2,s(2)*s(14),(true->[])),arc(s(8)*s(12),0,s(14)*s(12),(true->[])),arc(s(8)*s(12),1,s(14)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(14),(true->[])),arc(s(11)*s(13),0,s(8)*s(14),(true->[])),arc(s(11)*s(13),1,s(18)*s(13),(true->[])),arc(s(11)*s(13),2,s(18)*s(13),(true->[])),arc(s(6)*s(13),0,s(8)*s(14),(true->[])),arc(s(6)*s(13),1,s(11)*s(13),(true->[])),arc(s(6)*s(13),2,s(11)*s(13),(true->[])),arc(s(22)*s(12),0,s(32)*s(12),(true->[])),arc(s(22)*s(12),1,s(32)*s(12),(true->[])),arc(s(22)*s(12),2,s(6)*s(14),(true->[])),arc(s(14)*s(12),0,s(22)*s(12),(true->[])),arc(s(14)*s(12),1,s(22)*s(12),(true->[])),arc(s(14)*s(12),2,s(6)*s(14),(true->[])),arc(s(27)*s(13),0,s(8)*s(14),(true->[])),arc(s(27)*s(13),1,s(38)*s(13),(true->[])),arc(s(27)*s(13),2,s(38)*s(13),(true->[])),arc(s(18)*s(13),0,s(8)*s(14),(true->[])),arc(s(18)*s(13),1,s(27)*s(13),(true->[])),arc(s(18)*s(13),2,s(27)*s(13),(true->[])),arc(s(43)*s(12),0,s(43)*s(12),(true->[])),arc(s(43)*s(12),1,s(43)*s(12),(true->[])),arc(s(43)*s(12),2,s(6)*s(14),(true->[])),arc(s(32)*s(12),0,s(43)*s(12),(true->[])),arc(s(32)*s(12),1,s(43)*s(12),(true->[])),arc(s(32)*s(12),2,s(6)*s(14),(true->[])),arc(s(38)*s(13),0,s(8)*s(14),(true->[])),arc(s(38)*s(13),1,s(38)*s(13),(true->[])),arc(s(38)*s(13),2,s(38)*s(13),(true->[])),arc(s(12)*s(11),0,s(15)*s(12),(true->[])),arc(s(12)*s(11),1,s(19)*s(13),(true->[])),arc(s(12)*s(11),2,s(19)*s(13),(true->[])),arc(s(23)*s(10),0,s(33)*s(12),(true->[])),arc(s(23)*s(10),1,s(33)*s(12),(true->[])),arc(s(23)*s(10),2,s(12)*s(13),(true->[])),arc(s(15)*s(10),0,s(23)*s(12),(true->[])),arc(s(15)*s(10),1,s(23)*s(12),(true->[])),arc(s(15)*s(10),2,s(12)*s(13),(true->[])),arc(s(28)*s(11),0,s(15)*s(12),(true->[])),arc(s(28)*s(11),1,s(39)*s(13),(true->[])),arc(s(28)*s(11),2,s(39)*s(13),(true->[])),arc(s(19)*s(11),0,s(15)*s(12),(true->[])),arc(s(19)*s(11),1,s(28)*s(13),(true->[])),arc(s(19)*s(11),2,s(28)*s(13),(true->[])),arc(s(44)*s(10),0,s(44)*s(12),(true->[])),arc(s(44)*s(10),1,s(44)*s(12),(true->[])),arc(s(44)*s(10),2,s(12)*s(13),(true->[])),arc(s(33)*s(10),0,s(44)*s(12),(true->[])),arc(s(33)*s(10),1,s(44)*s(12),(true->[])),arc(s(33)*s(10),2,s(12)*s(13),(true->[])),arc(s(39)*s(11),0,s(15)*s(12),(true->[])),arc(s(39)*s(11),1,s(39)*s(13),(true->[])),arc(s(39)*s(11),2,s(39)*s(13),(true->[])),arc(s(24)*s(8),0,s(34)*s(10),(true->[])),arc(s(24)*s(8),1,s(34)*s(10),(true->[])),arc(s(24)*s(8),2,s(20)*s(11),(true->[])),arc(s(29)*s(9),0,s(24)*s(10),(true->[])),arc(s(29)*s(9),1,s(40)*s(11),(true->[])),arc(s(29)*s(9),2,s(40)*s(11),(true->[])),arc(s(20)*s(9),0,s(24)*s(10),(true->[])),arc(s(20)*s(9),1,s(29)*s(11),(true->[])),arc(s(20)*s(9),2,s(29)*s(11),(true->[])),arc(s(45)*s(8),0,s(45)*s(10),(true->[])),arc(s(45)*s(8),1,s(45)*s(10),(true->[])),arc(s(45)*s(8),2,s(20)*s(11),(true->[])),arc(s(34)*s(8),0,s(45)*s(10),(true->[])),arc(s(34)*s(8),1,s(45)*s(10),(true->[])),arc(s(34)*s(8),2,s(20)*s(11),(true->[])),arc(s(40)*s(9),0,s(24)*s(10),(true->[])),arc(s(40)*s(9),1,s(40)*s(11),(true->[])),arc(s(40)*s(9),2,s(40)*s(11),(true->[])),arc(s(30)*s(7),0,s(35)*s(8),(true->[])),arc(s(30)*s(7),1,s(41)*s(9),(true->[])),arc(s(30)*s(7),2,s(41)*s(9),(true->[])),arc(s(46)*s(6),0,s(46)*s(8),(true->[])),arc(s(46)*s(6),1,s(46)*s(8),(true->[])),arc(s(46)*s(6),2,s(30)*s(9),(true->[])),arc(s(35)*s(6),0,s(46)*s(8),(true->[])),arc(s(35)*s(6),1,s(46)*s(8),(true->[])),arc(s(35)*s(6),2,s(30)*s(9),(true->[])),arc(s(41)*s(7),0,s(35)*s(8),(true->[])),arc(s(41)*s(7),1,s(41)*s(9),(true->[])),arc(s(41)*s(7),2,s(41)*s(9),(true->[])),arc(s(47)*s(4),0,s(47)*s(6),(true->[])),arc(s(47)*s(4),1,s(47)*s(6),(true->[])),arc(s(47)*s(4),2,s(47)*s(7),(true->[])),arc(s(47)*s(5),0,s(47)*s(6),(true->[])),arc(s(47)*s(5),1,s(47)*s(7),(true->[])),arc(s(47)*s(5),2,s(47)*s(7),(true->[])),arc(s(5)*s(14),0,s(3)*s(14),(true->[])),arc(s(5)*s(14),1,s(10)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(7)*s(14),0,s(13)*s(14),(true->[])),arc(s(7)*s(14),1,s(13)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(14),(true->[])),arc(s(6)*s(14),0,s(8)*s(14),(true->[])),arc(s(6)*s(14),1,s(11)*s(14),(true->[])),arc(s(6)*s(14),2,s(11)*s(14),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(14)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[])),arc(s(15)*s(12),0,s(23)*s(12),(true->[])),arc(s(15)*s(12),1,s(23)*s(12),(true->[])),arc(s(15)*s(12),2,s(12)*s(14),(true->[])),arc(s(19)*s(13),0,s(15)*s(14),(true->[])),arc(s(19)*s(13),1,s(28)*s(13),(true->[])),arc(s(19)*s(13),2,s(28)*s(13),(true->[])),arc(s(12)*s(13),0,s(15)*s(14),(true->[])),arc(s(12)*s(13),1,s(19)*s(13),(true->[])),arc(s(12)*s(13),2,s(19)*s(13),(true->[])),arc(s(33)*s(12),0,s(44)*s(12),(true->[])),arc(s(33)*s(12),1,s(44)*s(12),(true->[])),arc(s(33)*s(12),2,s(12)*s(14),(true->[])),arc(s(23)*s(12),0,s(33)*s(12),(true->[])),arc(s(23)*s(12),1,s(33)*s(12),(true->[])),arc(s(23)*s(12),2,s(12)*s(14),(true->[])),arc(s(39)*s(13),0,s(15)*s(14),(true->[])),arc(s(39)*s(13),1,s(39)*s(13),(true->[])),arc(s(39)*s(13),2,s(39)*s(13),(true->[])),arc(s(28)*s(13),0,s(15)*s(14),(true->[])),arc(s(28)*s(13),1,s(39)*s(13),(true->[])),arc(s(28)*s(13),2,s(39)*s(13),(true->[])),arc(s(44)*s(12),0,s(44)*s(12),(true->[])),arc(s(44)*s(12),1,s(44)*s(12),(true->[])),arc(s(44)*s(12),2,s(12)*s(14),(true->[])),arc(s(20)*s(11),0,s(24)*s(12),(true->[])),arc(s(20)*s(11),1,s(29)*s(13),(true->[])),arc(s(20)*s(11),2,s(29)*s(13),(true->[])),arc(s(34)*s(10),0,s(45)*s(12),(true->[])),arc(s(34)*s(10),1,s(45)*s(12),(true->[])),arc(s(34)*s(10),2,s(20)*s(13),(true->[])),arc(s(24)*s(10),0,s(34)*s(12),(true->[])),arc(s(24)*s(10),1,s(34)*s(12),(true->[])),arc(s(24)*s(10),2,s(20)*s(13),(true->[])),arc(s(40)*s(11),0,s(24)*s(12),(true->[])),arc(s(40)*s(11),1,s(40)*s(13),(true->[])),arc(s(40)*s(11),2,s(40)*s(13),(true->[])),arc(s(29)*s(11),0,s(24)*s(12),(true->[])),arc(s(29)*s(11),1,s(40)*s(13),(true->[])),arc(s(29)*s(11),2,s(40)*s(13),(true->[])),arc(s(45)*s(10),0,s(45)*s(12),(true->[])),arc(s(45)*s(10),1,s(45)*s(12),(true->[])),arc(s(45)*s(10),2,s(20)*s(13),(true->[])),arc(s(35)*s(8),0,s(46)*s(10),(true->[])),arc(s(35)*s(8),1,s(46)*s(10),(true->[])),arc(s(35)*s(8),2,s(30)*s(11),(true->[])),arc(s(41)*s(9),0,s(35)*s(10),(true->[])),arc(s(41)*s(9),1,s(41)*s(11),(true->[])),arc(s(41)*s(9),2,s(41)*s(11),(true->[])),arc(s(30)*s(9),0,s(35)*s(10),(true->[])),arc(s(30)*s(9),1,s(41)*s(11),(true->[])),arc(s(30)*s(9),2,s(41)*s(11),(true->[])),arc(s(46)*s(8),0,s(46)*s(10),(true->[])),arc(s(46)*s(8),1,s(46)*s(10),(true->[])),arc(s(46)*s(8),2,s(30)*s(11),(true->[])),arc(s(47)*s(6),0,s(47)*s(8),(true->[])),arc(s(47)*s(6),1,s(47)*s(8),(true->[])),arc(s(47)*s(6),2,s(47)*s(9),(true->[])),arc(s(47)*s(7),0,s(47)*s(8),(true->[])),arc(s(47)*s(7),1,s(47)*s(9),(true->[])),arc(s(47)*s(7),2,s(47)*s(9),(true->[])),arc(s(10)*s(14),0,s(3)*s(14),(true->[])),arc(s(10)*s(14),1,s(17)*s(14),(true->[])),arc(s(10)*s(14),2,s(17)*s(14),(true->[])),arc(s(13)*s(14),0,s(21)*s(14),(true->[])),arc(s(13)*s(14),1,s(21)*s(14),(true->[])),arc(s(13)*s(14),2,s(2)*s(14),(true->[])),arc(s(11)*s(14),0,s(8)*s(14),(true->[])),arc(s(11)*s(14),1,s(18)*s(14),(true->[])),arc(s(11)*s(14),2,s(18)*s(14),(true->[])),arc(s(14)*s(14),0,s(22)*s(14),(true->[])),arc(s(14)*s(14),1,s(22)*s(14),(true->[])),arc(s(14)*s(14),2,s(6)*s(14),(true->[])),arc(s(12)*s(14),0,s(15)*s(14),(true->[])),arc(s(12)*s(14),1,s(19)*s(14),(true->[])),arc(s(12)*s(14),2,s(19)*s(14),(true->[])),arc(s(15)*s(14),0,s(23)*s(14),(true->[])),arc(s(15)*s(14),1,s(23)*s(14),(true->[])),arc(s(15)*s(14),2,s(12)*s(14),(true->[])),arc(s(24)*s(12),0,s(34)*s(12),(true->[])),arc(s(24)*s(12),1,s(34)*s(12),(true->[])),arc(s(24)*s(12),2,s(20)*s(14),(true->[])),arc(s(29)*s(13),0,s(24)*s(14),(true->[])),arc(s(29)*s(13),1,s(40)*s(13),(true->[])),arc(s(29)*s(13),2,s(40)*s(13),(true->[])),arc(s(20)*s(13),0,s(24)*s(14),(true->[])),arc(s(20)*s(13),1,s(29)*s(13),(true->[])),arc(s(20)*s(13),2,s(29)*s(13),(true->[])),arc(s(45)*s(12),0,s(45)*s(12),(true->[])),arc(s(45)*s(12),1,s(45)*s(12),(true->[])),arc(s(45)*s(12),2,s(20)*s(14),(true->[])),arc(s(34)*s(12),0,s(45)*s(12),(true->[])),arc(s(34)*s(12),1,s(45)*s(12),(true->[])),arc(s(34)*s(12),2,s(20)*s(14),(true->[])),arc(s(40)*s(13),0,s(24)*s(14),(true->[])),arc(s(40)*s(13),1,s(40)*s(13),(true->[])),arc(s(40)*s(13),2,s(40)*s(13),(true->[])),arc(s(30)*s(11),0,s(35)*s(12),(true->[])),arc(s(30)*s(11),1,s(41)*s(13),(true->[])),arc(s(30)*s(11),2,s(41)*s(13),(true->[])),arc(s(46)*s(10),0,s(46)*s(12),(true->[])),arc(s(46)*s(10),1,s(46)*s(12),(true->[])),arc(s(46)*s(10),2,s(30)*s(13),(true->[])),arc(s(35)*s(10),0,s(46)*s(12),(true->[])),arc(s(35)*s(10),1,s(46)*s(12),(true->[])),arc(s(35)*s(10),2,s(30)*s(13),(true->[])),arc(s(41)*s(11),0,s(35)*s(12),(true->[])),arc(s(41)*s(11),1,s(41)*s(13),(true->[])),arc(s(41)*s(11),2,s(41)*s(13),(true->[])),arc(s(47)*s(8),0,s(47)*s(10),(true->[])),arc(s(47)*s(8),1,s(47)*s(10),(true->[])),arc(s(47)*s(8),2,s(47)*s(11),(true->[])),arc(s(47)*s(9),0,s(47)*s(10),(true->[])),arc(s(47)*s(9),1,s(47)*s(11),(true->[])),arc(s(47)*s(9),2,s(47)*s(11),(true->[])),arc(s(17)*s(14),0,s(3)*s(14),(true->[])),arc(s(17)*s(14),1,s(26)*s(14),(true->[])),arc(s(17)*s(14),2,s(26)*s(14),(true->[])),arc(s(21)*s(14),0,s(31)*s(14),(true->[])),arc(s(21)*s(14),1,s(31)*s(14),(true->[])),arc(s(21)*s(14),2,s(2)*s(14),(true->[])),arc(s(18)*s(14),0,s(8)*s(14),(true->[])),arc(s(18)*s(14),1,s(27)*s(14),(true->[])),arc(s(18)*s(14),2,s(27)*s(14),(true->[])),arc(s(22)*s(14),0,s(32)*s(14),(true->[])),arc(s(22)*s(14),1,s(32)*s(14),(true->[])),arc(s(22)*s(14),2,s(6)*s(14),(true->[])),arc(s(19)*s(14),0,s(15)*s(14),(true->[])),arc(s(19)*s(14),1,s(28)*s(14),(true->[])),arc(s(19)*s(14),2,s(28)*s(14),(true->[])),arc(s(23)*s(14),0,s(33)*s(14),(true->[])),arc(s(23)*s(14),1,s(33)*s(14),(true->[])),arc(s(23)*s(14),2,s(12)*s(14),(true->[])),arc(s(20)*s(14),0,s(24)*s(14),(true->[])),arc(s(20)*s(14),1,s(29)*s(14),(true->[])),arc(s(20)*s(14),2,s(29)*s(14),(true->[])),arc(s(24)*s(14),0,s(34)*s(14),(true->[])),arc(s(24)*s(14),1,s(34)*s(14),(true->[])),arc(s(24)*s(14),2,s(20)*s(14),(true->[])),arc(s(35)*s(12),0,s(46)*s(12),(true->[])),arc(s(35)*s(12),1,s(46)*s(12),(true->[])),arc(s(35)*s(12),2,s(30)*s(14),(true->[])),arc(s(41)*s(13),0,s(35)*s(14),(true->[])),arc(s(41)*s(13),1,s(41)*s(13),(true->[])),arc(s(41)*s(13),2,s(41)*s(13),(true->[])),arc(s(30)*s(13),0,s(35)*s(14),(true->[])),arc(s(30)*s(13),1,s(41)*s(13),(true->[])),arc(s(30)*s(13),2,s(41)*s(13),(true->[])),arc(s(46)*s(12),0,s(46)*s(12),(true->[])),arc(s(46)*s(12),1,s(46)*s(12),(true->[])),arc(s(46)*s(12),2,s(30)*s(14),(true->[])),arc(s(47)*s(10),0,s(47)*s(12),(true->[])),arc(s(47)*s(10),1,s(47)*s(12),(true->[])),arc(s(47)*s(10),2,s(47)*s(13),(true->[])),arc(s(47)*s(11),0,s(47)*s(12),(true->[])),arc(s(47)*s(11),1,s(47)*s(13),(true->[])),arc(s(47)*s(11),2,s(47)*s(13),(true->[])),arc(s(26)*s(14),0,s(3)*s(14),(true->[])),arc(s(26)*s(14),1,s(37)*s(14),(true->[])),arc(s(26)*s(14),2,s(37)*s(14),(true->[])),arc(s(31)*s(14),0,s(42)*s(14),(true->[])),arc(s(31)*s(14),1,s(42)*s(14),(true->[])),arc(s(31)*s(14),2,s(2)*s(14),(true->[])),arc(s(27)*s(14),0,s(8)*s(14),(true->[])),arc(s(27)*s(14),1,s(38)*s(14),(true->[])),arc(s(27)*s(14),2,s(38)*s(14),(true->[])),arc(s(32)*s(14),0,s(43)*s(14),(true->[])),arc(s(32)*s(14),1,s(43)*s(14),(true->[])),arc(s(32)*s(14),2,s(6)*s(14),(true->[])),arc(s(28)*s(14),0,s(15)*s(14),(true->[])),arc(s(28)*s(14),1,s(39)*s(14),(true->[])),arc(s(28)*s(14),2,s(39)*s(14),(true->[])),arc(s(33)*s(14),0,s(44)*s(14),(true->[])),arc(s(33)*s(14),1,s(44)*s(14),(true->[])),arc(s(33)*s(14),2,s(12)*s(14),(true->[])),arc(s(29)*s(14),0,s(24)*s(14),(true->[])),arc(s(29)*s(14),1,s(40)*s(14),(true->[])),arc(s(29)*s(14),2,s(40)*s(14),(true->[])),arc(s(34)*s(14),0,s(45)*s(14),(true->[])),arc(s(34)*s(14),1,s(45)*s(14),(true->[])),arc(s(34)*s(14),2,s(20)*s(14),(true->[])),arc(s(30)*s(14),0,s(35)*s(14),(true->[])),arc(s(30)*s(14),1,s(41)*s(14),(true->[])),arc(s(30)*s(14),2,s(41)*s(14),(true->[])),arc(s(35)*s(14),0,s(46)*s(14),(true->[])),arc(s(35)*s(14),1,s(46)*s(14),(true->[])),arc(s(35)*s(14),2,s(30)*s(14),(true->[])),arc(s(47)*s(12),0,s(47)*s(12),(true->[])),arc(s(47)*s(12),1,s(47)*s(12),(true->[])),arc(s(47)*s(12),2,s(47)*s(14),(true->[])),arc(s(47)*s(13),0,s(47)*s(14),(true->[])),arc(s(47)*s(13),1,s(47)*s(13),(true->[])),arc(s(47)*s(13),2,s(47)*s(13),(true->[])),arc(s(37)*s(14),0,s(3)*s(14),(true->[])),arc(s(37)*s(14),1,s(37)*s(14),(true->[])),arc(s(37)*s(14),2,s(37)*s(14),(true->[])),arc(s(42)*s(14),0,s(42)*s(14),(true->[])),arc(s(42)*s(14),1,s(42)*s(14),(true->[])),arc(s(42)*s(14),2,s(2)*s(14),(true->[])),arc(s(38)*s(14),0,s(8)*s(14),(true->[])),arc(s(38)*s(14),1,s(38)*s(14),(true->[])),arc(s(38)*s(14),2,s(38)*s(14),(true->[])),arc(s(43)*s(14),0,s(43)*s(14),(true->[])),arc(s(43)*s(14),1,s(43)*s(14),(true->[])),arc(s(43)*s(14),2,s(6)*s(14),(true->[])),arc(s(39)*s(14),0,s(15)*s(14),(true->[])),arc(s(39)*s(14),1,s(39)*s(14),(true->[])),arc(s(39)*s(14),2,s(39)*s(14),(true->[])),arc(s(44)*s(14),0,s(44)*s(14),(true->[])),arc(s(44)*s(14),1,s(44)*s(14),(true->[])),arc(s(44)*s(14),2,s(12)*s(14),(true->[])),arc(s(40)*s(14),0,s(24)*s(14),(true->[])),arc(s(40)*s(14),1,s(40)*s(14),(true->[])),arc(s(40)*s(14),2,s(40)*s(14),(true->[])),arc(s(45)*s(14),0,s(45)*s(14),(true->[])),arc(s(45)*s(14),1,s(45)*s(14),(true->[])),arc(s(45)*s(14),2,s(20)*s(14),(true->[])),arc(s(41)*s(14),0,s(35)*s(14),(true->[])),arc(s(41)*s(14),1,s(41)*s(14),(true->[])),arc(s(41)*s(14),2,s(41)*s(14),(true->[])),arc(s(46)*s(14),0,s(46)*s(14),(true->[])),arc(s(46)*s(14),1,s(46)*s(14),(true->[])),arc(s(46)*s(14),2,s(30)*s(14),(true->[])),arc(s(47)*s(14),0,s(47)*s(14),(true->[])),arc(s(47)*s(14),1,s(47)*s(14),(true->[])),arc(s(47)*s(14),2,s(47)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(50)*s(4)),sink(s(51)*s(4)),sink(s(52)*s(4)),sink(s(53)*s(4)),sink(s(54)*s(4)),sink(s(55)*s(4)),sink(s(56)*s(4)),sink(s(57)*s(4)),sink(s(58)*s(4)),sink(s(59)*s(4)),sink(s(60)*s(4)),sink(s(61)*s(4)),sink(s(62)*s(4))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(2),(true->[])),arc(s(3)*s(2),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(4),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(2)*s(4),0,s(3)*s(4),(true->[])),arc(s(2)*s(4),1,s(5)*s(4),(true->[])),arc(s(2)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(13)*s(2),(true->[])),arc(s(7)*s(2),1,s(13)*s(2),(true->[])),arc(s(7)*s(2),2,s(2)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(11)*s(3),(true->[])),arc(s(8)*s(2),0,s(14)*s(2),(true->[])),arc(s(8)*s(2),1,s(14)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(7)*s(4),0,s(13)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(4),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(5)*s(4),0,s(3)*s(4),(true->[])),arc(s(5)*s(4),1,s(10)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(13)*s(2),0,s(21)*s(2),(true->[])),arc(s(13)*s(2),1,s(21)*s(2),(true->[])),arc(s(13)*s(2),2,s(2)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(11)*s(4),(true->[])),arc(s(14)*s(2),0,s(22)*s(2),(true->[])),arc(s(14)*s(2),1,s(22)*s(2),(true->[])),arc(s(14)*s(2),2,s(6)*s(4),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(19)*s(3),(true->[])),arc(s(15)*s(2),0,s(23)*s(2),(true->[])),arc(s(15)*s(2),1,s(23)*s(2),(true->[])),arc(s(15)*s(2),2,s(12)*s(4),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(2)*s(4),(true->[])),arc(s(17)*s(3),0,s(3)*s(4),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(26)*s(3),(true->[])),arc(s(10)*s(4),0,s(3)*s(4),(true->[])),arc(s(10)*s(4),1,s(17)*s(4),(true->[])),arc(s(10)*s(4),2,s(17)*s(4),(true->[])),arc(s(21)*s(2),0,s(31)*s(2),(true->[])),arc(s(21)*s(2),1,s(31)*s(2),(true->[])),arc(s(21)*s(2),2,s(2)*s(4),(true->[])),arc(s(14)*s(4),0,s(22)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(6)*s(4),(true->[])),arc(s(18)*s(3),0,s(8)*s(4),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(2),0,s(32)*s(2),(true->[])),arc(s(22)*s(2),1,s(32)*s(2),(true->[])),arc(s(22)*s(2),2,s(6)*s(4),(true->[])),arc(s(15)*s(4),0,s(23)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(4),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(12)*s(4),0,s(15)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(19)*s(4),(true->[])),arc(s(23)*s(2),0,s(33)*s(2),(true->[])),arc(s(23)*s(2),1,s(33)*s(2),(true->[])),arc(s(23)*s(2),2,s(12)*s(4),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(29)*s(3),(true->[])),arc(s(24)*s(2),0,s(34)*s(2),(true->[])),arc(s(24)*s(2),1,s(34)*s(2),(true->[])),arc(s(24)*s(2),2,s(20)*s(4),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(21)*s(4),0,s(31)*s(4),(true->[])),arc(s(21)*s(4),1,s(31)*s(4),(true->[])),arc(s(21)*s(4),2,s(2)*s(4),(true->[])),arc(s(26)*s(3),0,s(3)*s(4),(true->[])),arc(s(26)*s(3),1,s(37)*s(3),(true->[])),arc(s(26)*s(3),2,s(37)*s(3),(true->[])),arc(s(17)*s(4),0,s(3)*s(4),(true->[])),arc(s(17)*s(4),1,s(26)*s(4),(true->[])),arc(s(17)*s(4),2,s(26)*s(4),(true->[])),arc(s(31)*s(2),0,s(43)*s(2),(true->[])),arc(s(31)*s(2),1,s(43)*s(2),(true->[])),arc(s(31)*s(2),2,s(2)*s(4),(true->[])),arc(s(22)*s(4),0,s(32)*s(4),(true->[])),arc(s(22)*s(4),1,s(32)*s(4),(true->[])),arc(s(22)*s(4),2,s(6)*s(4),(true->[])),arc(s(27)*s(3),0,s(8)*s(4),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(38)*s(3),(true->[])),arc(s(18)*s(4),0,s(8)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(32)*s(2),0,s(44)*s(2),(true->[])),arc(s(32)*s(2),1,s(44)*s(2),(true->[])),arc(s(32)*s(2),2,s(6)*s(4),(true->[])),arc(s(23)*s(4),0,s(33)*s(4),(true->[])),arc(s(23)*s(4),1,s(33)*s(4),(true->[])),arc(s(23)*s(4),2,s(12)*s(4),(true->[])),arc(s(28)*s(3),0,s(15)*s(4),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(39)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(28)*s(4),(true->[])),arc(s(33)*s(2),0,s(45)*s(2),(true->[])),arc(s(33)*s(2),1,s(45)*s(2),(true->[])),arc(s(33)*s(2),2,s(12)*s(4),(true->[])),arc(s(24)*s(4),0,s(34)*s(4),(true->[])),arc(s(24)*s(4),1,s(34)*s(4),(true->[])),arc(s(24)*s(4),2,s(20)*s(4),(true->[])),arc(s(29)*s(3),0,s(24)*s(4),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(40)*s(3),(true->[])),arc(s(20)*s(4),0,s(24)*s(4),(true->[])),arc(s(20)*s(4),1,s(29)*s(4),(true->[])),arc(s(20)*s(4),2,s(29)*s(4),(true->[])),arc(s(34)*s(2),0,s(46)*s(2),(true->[])),arc(s(34)*s(2),1,s(46)*s(2),(true->[])),arc(s(34)*s(2),2,s(20)*s(4),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(3),(true->[])),arc(s(30)*s(3),2,s(41)*s(3),(true->[])),arc(s(35)*s(2),0,s(47)*s(2),(true->[])),arc(s(35)*s(2),1,s(47)*s(2),(true->[])),arc(s(35)*s(2),2,s(30)*s(4),(true->[])),arc(s(36)*s(1),0,s(48)*s(2),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(42)*s(3),(true->[])),arc(s(31)*s(4),0,s(43)*s(4),(true->[])),arc(s(31)*s(4),1,s(43)*s(4),(true->[])),arc(s(31)*s(4),2,s(2)*s(4),(true->[])),arc(s(37)*s(3),0,s(3)*s(4),(true->[])),arc(s(37)*s(3),1,s(50)*s(3),(true->[])),arc(s(37)*s(3),2,s(50)*s(3),(true->[])),arc(s(26)*s(4),0,s(3)*s(4),(true->[])),arc(s(26)*s(4),1,s(37)*s(4),(true->[])),arc(s(26)*s(4),2,s(37)*s(4),(true->[])),arc(s(43)*s(2),0,s(56)*s(2),(true->[])),arc(s(43)*s(2),1,s(56)*s(2),(true->[])),arc(s(43)*s(2),2,s(2)*s(4),(true->[])),arc(s(32)*s(4),0,s(44)*s(4),(true->[])),arc(s(32)*s(4),1,s(44)*s(4),(true->[])),arc(s(32)*s(4),2,s(6)*s(4),(true->[])),arc(s(38)*s(3),0,s(8)*s(4),(true->[])),arc(s(38)*s(3),1,s(51)*s(3),(true->[])),arc(s(38)*s(3),2,s(51)*s(3),(true->[])),arc(s(27)*s(4),0,s(8)*s(4),(true->[])),arc(s(27)*s(4),1,s(38)*s(4),(true->[])),arc(s(27)*s(4),2,s(38)*s(4),(true->[])),arc(s(44)*s(2),0,s(57)*s(2),(true->[])),arc(s(44)*s(2),1,s(57)*s(2),(true->[])),arc(s(44)*s(2),2,s(6)*s(4),(true->[])),arc(s(33)*s(4),0,s(45)*s(4),(true->[])),arc(s(33)*s(4),1,s(45)*s(4),(true->[])),arc(s(33)*s(4),2,s(12)*s(4),(true->[])),arc(s(39)*s(3),0,s(15)*s(4),(true->[])),arc(s(39)*s(3),1,s(52)*s(3),(true->[])),arc(s(39)*s(3),2,s(52)*s(3),(true->[])),arc(s(28)*s(4),0,s(15)*s(4),(true->[])),arc(s(28)*s(4),1,s(39)*s(4),(true->[])),arc(s(28)*s(4),2,s(39)*s(4),(true->[])),arc(s(45)*s(2),0,s(58)*s(2),(true->[])),arc(s(45)*s(2),1,s(58)*s(2),(true->[])),arc(s(45)*s(2),2,s(12)*s(4),(true->[])),arc(s(34)*s(4),0,s(46)*s(4),(true->[])),arc(s(34)*s(4),1,s(46)*s(4),(true->[])),arc(s(34)*s(4),2,s(20)*s(4),(true->[])),arc(s(40)*s(3),0,s(24)*s(4),(true->[])),arc(s(40)*s(3),1,s(53)*s(3),(true->[])),arc(s(40)*s(3),2,s(53)*s(3),(true->[])),arc(s(29)*s(4),0,s(24)*s(4),(true->[])),arc(s(29)*s(4),1,s(40)*s(4),(true->[])),arc(s(29)*s(4),2,s(40)*s(4),(true->[])),arc(s(46)*s(2),0,s(59)*s(2),(true->[])),arc(s(46)*s(2),1,s(59)*s(2),(true->[])),arc(s(46)*s(2),2,s(20)*s(4),(true->[])),arc(s(35)*s(4),0,s(47)*s(4),(true->[])),arc(s(35)*s(4),1,s(47)*s(4),(true->[])),arc(s(35)*s(4),2,s(30)*s(4),(true->[])),arc(s(41)*s(3),0,s(35)*s(4),(true->[])),arc(s(41)*s(3),1,s(54)*s(3),(true->[])),arc(s(41)*s(3),2,s(54)*s(3),(true->[])),arc(s(30)*s(4),0,s(35)*s(4),(true->[])),arc(s(30)*s(4),1,s(41)*s(4),(true->[])),arc(s(30)*s(4),2,s(41)*s(4),(true->[])),arc(s(47)*s(2),0,s(60)*s(2),(true->[])),arc(s(47)*s(2),1,s(60)*s(2),(true->[])),arc(s(47)*s(2),2,s(30)*s(4),(true->[])),arc(s(42)*s(3),0,s(48)*s(4),(true->[])),arc(s(42)*s(3),1,s(55)*s(3),(true->[])),arc(s(42)*s(3),2,s(55)*s(3),(true->[])),arc(s(48)*s(2),0,s(61)*s(2),(true->[])),arc(s(48)*s(2),1,s(61)*s(2),(true->[])),arc(s(48)*s(2),2,s(42)*s(4),(true->[])),arc(s(49)*s(1),0,s(62)*s(2),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(3),(true->[])),arc(s(43)*s(4),0,s(56)*s(4),(true->[])),arc(s(43)*s(4),1,s(56)*s(4),(true->[])),arc(s(43)*s(4),2,s(2)*s(4),(true->[])),arc(s(50)*s(3),0,s(3)*s(4),(true->[])),arc(s(50)*s(3),1,s(50)*s(3),(true->[])),arc(s(50)*s(3),2,s(50)*s(3),(true->[])),arc(s(37)*s(4),0,s(3)*s(4),(true->[])),arc(s(37)*s(4),1,s(50)*s(4),(true->[])),arc(s(37)*s(4),2,s(50)*s(4),(true->[])),arc(s(56)*s(2),0,s(56)*s(2),(true->[])),arc(s(56)*s(2),1,s(56)*s(2),(true->[])),arc(s(56)*s(2),2,s(2)*s(4),(true->[])),arc(s(44)*s(4),0,s(57)*s(4),(true->[])),arc(s(44)*s(4),1,s(57)*s(4),(true->[])),arc(s(44)*s(4),2,s(6)*s(4),(true->[])),arc(s(51)*s(3),0,s(8)*s(4),(true->[])),arc(s(51)*s(3),1,s(51)*s(3),(true->[])),arc(s(51)*s(3),2,s(51)*s(3),(true->[])),arc(s(38)*s(4),0,s(8)*s(4),(true->[])),arc(s(38)*s(4),1,s(51)*s(4),(true->[])),arc(s(38)*s(4),2,s(51)*s(4),(true->[])),arc(s(57)*s(2),0,s(57)*s(2),(true->[])),arc(s(57)*s(2),1,s(57)*s(2),(true->[])),arc(s(57)*s(2),2,s(6)*s(4),(true->[])),arc(s(45)*s(4),0,s(58)*s(4),(true->[])),arc(s(45)*s(4),1,s(58)*s(4),(true->[])),arc(s(45)*s(4),2,s(12)*s(4),(true->[])),arc(s(52)*s(3),0,s(15)*s(4),(true->[])),arc(s(52)*s(3),1,s(52)*s(3),(true->[])),arc(s(52)*s(3),2,s(52)*s(3),(true->[])),arc(s(39)*s(4),0,s(15)*s(4),(true->[])),arc(s(39)*s(4),1,s(52)*s(4),(true->[])),arc(s(39)*s(4),2,s(52)*s(4),(true->[])),arc(s(58)*s(2),0,s(58)*s(2),(true->[])),arc(s(58)*s(2),1,s(58)*s(2),(true->[])),arc(s(58)*s(2),2,s(12)*s(4),(true->[])),arc(s(46)*s(4),0,s(59)*s(4),(true->[])),arc(s(46)*s(4),1,s(59)*s(4),(true->[])),arc(s(46)*s(4),2,s(20)*s(4),(true->[])),arc(s(53)*s(3),0,s(24)*s(4),(true->[])),arc(s(53)*s(3),1,s(53)*s(3),(true->[])),arc(s(53)*s(3),2,s(53)*s(3),(true->[])),arc(s(40)*s(4),0,s(24)*s(4),(true->[])),arc(s(40)*s(4),1,s(53)*s(4),(true->[])),arc(s(40)*s(4),2,s(53)*s(4),(true->[])),arc(s(59)*s(2),0,s(59)*s(2),(true->[])),arc(s(59)*s(2),1,s(59)*s(2),(true->[])),arc(s(59)*s(2),2,s(20)*s(4),(true->[])),arc(s(47)*s(4),0,s(60)*s(4),(true->[])),arc(s(47)*s(4),1,s(60)*s(4),(true->[])),arc(s(47)*s(4),2,s(30)*s(4),(true->[])),arc(s(54)*s(3),0,s(35)*s(4),(true->[])),arc(s(54)*s(3),1,s(54)*s(3),(true->[])),arc(s(54)*s(3),2,s(54)*s(3),(true->[])),arc(s(41)*s(4),0,s(35)*s(4),(true->[])),arc(s(41)*s(4),1,s(54)*s(4),(true->[])),arc(s(41)*s(4),2,s(54)*s(4),(true->[])),arc(s(60)*s(2),0,s(60)*s(2),(true->[])),arc(s(60)*s(2),1,s(60)*s(2),(true->[])),arc(s(60)*s(2),2,s(30)*s(4),(true->[])),arc(s(48)*s(4),0,s(61)*s(4),(true->[])),arc(s(48)*s(4),1,s(61)*s(4),(true->[])),arc(s(48)*s(4),2,s(42)*s(4),(true->[])),arc(s(55)*s(3),0,s(48)*s(4),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(55)*s(3),(true->[])),arc(s(42)*s(4),0,s(48)*s(4),(true->[])),arc(s(42)*s(4),1,s(55)*s(4),(true->[])),arc(s(42)*s(4),2,s(55)*s(4),(true->[])),arc(s(61)*s(2),0,s(61)*s(2),(true->[])),arc(s(61)*s(2),1,s(61)*s(2),(true->[])),arc(s(61)*s(2),2,s(42)*s(4),(true->[])),arc(s(62)*s(1),0,s(62)*s(2),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(3),(true->[])),arc(s(62)*s(2),0,s(62)*s(2),(true->[])),arc(s(62)*s(2),1,s(62)*s(2),(true->[])),arc(s(62)*s(2),2,s(62)*s(4),(true->[])),arc(s(62)*s(3),0,s(62)*s(4),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(3),(true->[])),arc(s(56)*s(4),0,s(56)*s(4),(true->[])),arc(s(56)*s(4),1,s(56)*s(4),(true->[])),arc(s(56)*s(4),2,s(2)*s(4),(true->[])),arc(s(50)*s(4),0,s(3)*s(4),(true->[])),arc(s(50)*s(4),1,s(50)*s(4),(true->[])),arc(s(50)*s(4),2,s(50)*s(4),(true->[])),arc(s(57)*s(4),0,s(57)*s(4),(true->[])),arc(s(57)*s(4),1,s(57)*s(4),(true->[])),arc(s(57)*s(4),2,s(6)*s(4),(true->[])),arc(s(51)*s(4),0,s(8)*s(4),(true->[])),arc(s(51)*s(4),1,s(51)*s(4),(true->[])),arc(s(51)*s(4),2,s(51)*s(4),(true->[])),arc(s(58)*s(4),0,s(58)*s(4),(true->[])),arc(s(58)*s(4),1,s(58)*s(4),(true->[])),arc(s(58)*s(4),2,s(12)*s(4),(true->[])),arc(s(52)*s(4),0,s(15)*s(4),(true->[])),arc(s(52)*s(4),1,s(52)*s(4),(true->[])),arc(s(52)*s(4),2,s(52)*s(4),(true->[])),arc(s(59)*s(4),0,s(59)*s(4),(true->[])),arc(s(59)*s(4),1,s(59)*s(4),(true->[])),arc(s(59)*s(4),2,s(20)*s(4),(true->[])),arc(s(53)*s(4),0,s(24)*s(4),(true->[])),arc(s(53)*s(4),1,s(53)*s(4),(true->[])),arc(s(53)*s(4),2,s(53)*s(4),(true->[])),arc(s(60)*s(4),0,s(60)*s(4),(true->[])),arc(s(60)*s(4),1,s(60)*s(4),(true->[])),arc(s(60)*s(4),2,s(30)*s(4),(true->[])),arc(s(54)*s(4),0,s(35)*s(4),(true->[])),arc(s(54)*s(4),1,s(54)*s(4),(true->[])),arc(s(54)*s(4),2,s(54)*s(4),(true->[])),arc(s(61)*s(4),0,s(61)*s(4),(true->[])),arc(s(61)*s(4),1,s(61)*s(4),(true->[])),arc(s(61)*s(4),2,s(42)*s(4),(true->[])),arc(s(55)*s(4),0,s(48)*s(4),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(55)*s(4),(true->[])),arc(s(62)*s(4),0,s(62)*s(4),(true->[])),arc(s(62)*s(4),1,s(62)*s(4),(true->[])),arc(s(62)*s(4),2,s(62)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(50)*s(6)),sink(s(51)*s(6)),sink(s(52)*s(6)),sink(s(53)*s(6)),sink(s(54)*s(6)),sink(s(55)*s(6)),sink(s(56)*s(6)),sink(s(57)*s(6)),sink(s(58)*s(6)),sink(s(59)*s(6)),sink(s(60)*s(6)),sink(s(61)*s(6)),sink(s(62)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(2)*s(6),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(5),(true->[])),arc(s(5)*s(5),2,s(10)*s(5),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(5),(true->[])),arc(s(2)*s(5),2,s(5)*s(5),(true->[])),arc(s(7)*s(4),0,s(13)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(6),0,s(3)*s(6),(true->[])),arc(s(2)*s(6),1,s(5)*s(6),(true->[])),arc(s(2)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(6),(true->[])),arc(s(10)*s(5),0,s(3)*s(6),(true->[])),arc(s(10)*s(5),1,s(17)*s(5),(true->[])),arc(s(10)*s(5),2,s(17)*s(5),(true->[])),arc(s(13)*s(4),0,s(21)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(2)*s(6),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(5),(true->[])),arc(s(11)*s(5),2,s(18)*s(5),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(5),(true->[])),arc(s(6)*s(5),2,s(11)*s(5),(true->[])),arc(s(14)*s(4),0,s(22)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(6)*s(6),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(5)*s(6),0,s(3)*s(6),(true->[])),arc(s(5)*s(6),1,s(10)*s(6),(true->[])),arc(s(5)*s(6),2,s(10)*s(6),(true->[])),arc(s(7)*s(6),0,s(13)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(6),(true->[])),arc(s(17)*s(5),0,s(3)*s(6),(true->[])),arc(s(17)*s(5),1,s(26)*s(5),(true->[])),arc(s(17)*s(5),2,s(26)*s(5),(true->[])),arc(s(21)*s(4),0,s(31)*s(4),(true->[])),arc(s(21)*s(4),1,s(31)*s(4),(true->[])),arc(s(21)*s(4),2,s(2)*s(6),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(11)*s(6),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(18)*s(5),0,s(8)*s(6),(true->[])),arc(s(18)*s(5),1,s(27)*s(5),(true->[])),arc(s(18)*s(5),2,s(27)*s(5),(true->[])),arc(s(22)*s(4),0,s(32)*s(4),(true->[])),arc(s(22)*s(4),1,s(32)*s(4),(true->[])),arc(s(22)*s(4),2,s(6)*s(6),(true->[])),arc(s(15)*s(4),0,s(23)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(12)*s(6),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(5),(true->[])),arc(s(19)*s(5),2,s(28)*s(5),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(5),(true->[])),arc(s(12)*s(5),2,s(19)*s(5),(true->[])),arc(s(23)*s(4),0,s(33)*s(4),(true->[])),arc(s(23)*s(4),1,s(33)*s(4),(true->[])),arc(s(23)*s(4),2,s(12)*s(6),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(34)*s(4),(true->[])),arc(s(24)*s(2),1,s(34)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(10)*s(6),0,s(3)*s(6),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(13)*s(6),0,s(21)*s(6),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(2)*s(6),(true->[])),arc(s(26)*s(5),0,s(3)*s(6),(true->[])),arc(s(26)*s(5),1,s(37)*s(5),(true->[])),arc(s(26)*s(5),2,s(37)*s(5),(true->[])),arc(s(31)*s(4),0,s(43)*s(4),(true->[])),arc(s(31)*s(4),1,s(43)*s(4),(true->[])),arc(s(31)*s(4),2,s(2)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(14)*s(6),0,s(22)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(6)*s(6),(true->[])),arc(s(27)*s(5),0,s(8)*s(6),(true->[])),arc(s(27)*s(5),1,s(38)*s(5),(true->[])),arc(s(27)*s(5),2,s(38)*s(5),(true->[])),arc(s(32)*s(4),0,s(44)*s(4),(true->[])),arc(s(32)*s(4),1,s(44)*s(4),(true->[])),arc(s(32)*s(4),2,s(6)*s(6),(true->[])),arc(s(12)*s(6),0,s(15)*s(6),(true->[])),arc(s(12)*s(6),1,s(19)*s(6),(true->[])),arc(s(12)*s(6),2,s(19)*s(6),(true->[])),arc(s(15)*s(6),0,s(23)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(12)*s(6),(true->[])),arc(s(28)*s(5),0,s(15)*s(6),(true->[])),arc(s(28)*s(5),1,s(39)*s(5),(true->[])),arc(s(28)*s(5),2,s(39)*s(5),(true->[])),arc(s(33)*s(4),0,s(45)*s(4),(true->[])),arc(s(33)*s(4),1,s(45)*s(4),(true->[])),arc(s(33)*s(4),2,s(12)*s(6),(true->[])),arc(s(24)*s(4),0,s(34)*s(4),(true->[])),arc(s(24)*s(4),1,s(34)*s(4),(true->[])),arc(s(24)*s(4),2,s(20)*s(6),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(40)*s(5),(true->[])),arc(s(29)*s(5),2,s(40)*s(5),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(5),(true->[])),arc(s(20)*s(5),2,s(29)*s(5),(true->[])),arc(s(34)*s(4),0,s(46)*s(4),(true->[])),arc(s(34)*s(4),1,s(46)*s(4),(true->[])),arc(s(34)*s(4),2,s(20)*s(6),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(5),(true->[])),arc(s(30)*s(3),2,s(41)*s(5),(true->[])),arc(s(35)*s(2),0,s(47)*s(4),(true->[])),arc(s(35)*s(2),1,s(47)*s(4),(true->[])),arc(s(35)*s(2),2,s(30)*s(5),(true->[])),arc(s(36)*s(1),0,s(48)*s(2),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(42)*s(3),(true->[])),arc(s(17)*s(6),0,s(3)*s(6),(true->[])),arc(s(17)*s(6),1,s(26)*s(6),(true->[])),arc(s(17)*s(6),2,s(26)*s(6),(true->[])),arc(s(21)*s(6),0,s(31)*s(6),(true->[])),arc(s(21)*s(6),1,s(31)*s(6),(true->[])),arc(s(21)*s(6),2,s(2)*s(6),(true->[])),arc(s(37)*s(5),0,s(3)*s(6),(true->[])),arc(s(37)*s(5),1,s(50)*s(5),(true->[])),arc(s(37)*s(5),2,s(50)*s(5),(true->[])),arc(s(43)*s(4),0,s(56)*s(4),(true->[])),arc(s(43)*s(4),1,s(56)*s(4),(true->[])),arc(s(43)*s(4),2,s(2)*s(6),(true->[])),arc(s(18)*s(6),0,s(8)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(6),(true->[])),arc(s(22)*s(6),0,s(32)*s(6),(true->[])),arc(s(22)*s(6),1,s(32)*s(6),(true->[])),arc(s(22)*s(6),2,s(6)*s(6),(true->[])),arc(s(38)*s(5),0,s(8)*s(6),(true->[])),arc(s(38)*s(5),1,s(51)*s(5),(true->[])),arc(s(38)*s(5),2,s(51)*s(5),(true->[])),arc(s(44)*s(4),0,s(57)*s(4),(true->[])),arc(s(44)*s(4),1,s(57)*s(4),(true->[])),arc(s(44)*s(4),2,s(6)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(6),(true->[])),arc(s(19)*s(6),1,s(28)*s(6),(true->[])),arc(s(19)*s(6),2,s(28)*s(6),(true->[])),arc(s(23)*s(6),0,s(33)*s(6),(true->[])),arc(s(23)*s(6),1,s(33)*s(6),(true->[])),arc(s(23)*s(6),2,s(12)*s(6),(true->[])),arc(s(39)*s(5),0,s(15)*s(6),(true->[])),arc(s(39)*s(5),1,s(52)*s(5),(true->[])),arc(s(39)*s(5),2,s(52)*s(5),(true->[])),arc(s(45)*s(4),0,s(58)*s(4),(true->[])),arc(s(45)*s(4),1,s(58)*s(4),(true->[])),arc(s(45)*s(4),2,s(12)*s(6),(true->[])),arc(s(20)*s(6),0,s(24)*s(6),(true->[])),arc(s(20)*s(6),1,s(29)*s(6),(true->[])),arc(s(20)*s(6),2,s(29)*s(6),(true->[])),arc(s(24)*s(6),0,s(34)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(20)*s(6),(true->[])),arc(s(40)*s(5),0,s(24)*s(6),(true->[])),arc(s(40)*s(5),1,s(53)*s(5),(true->[])),arc(s(40)*s(5),2,s(53)*s(5),(true->[])),arc(s(46)*s(4),0,s(59)*s(4),(true->[])),arc(s(46)*s(4),1,s(59)*s(4),(true->[])),arc(s(46)*s(4),2,s(20)*s(6),(true->[])),arc(s(35)*s(4),0,s(47)*s(4),(true->[])),arc(s(35)*s(4),1,s(47)*s(4),(true->[])),arc(s(35)*s(4),2,s(30)*s(6),(true->[])),arc(s(41)*s(5),0,s(35)*s(6),(true->[])),arc(s(41)*s(5),1,s(54)*s(5),(true->[])),arc(s(41)*s(5),2,s(54)*s(5),(true->[])),arc(s(30)*s(5),0,s(35)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(5),(true->[])),arc(s(30)*s(5),2,s(41)*s(5),(true->[])),arc(s(47)*s(4),0,s(60)*s(4),(true->[])),arc(s(47)*s(4),1,s(60)*s(4),(true->[])),arc(s(47)*s(4),2,s(30)*s(6),(true->[])),arc(s(42)*s(3),0,s(48)*s(4),(true->[])),arc(s(42)*s(3),1,s(55)*s(5),(true->[])),arc(s(42)*s(3),2,s(55)*s(5),(true->[])),arc(s(48)*s(2),0,s(61)*s(4),(true->[])),arc(s(48)*s(2),1,s(61)*s(4),(true->[])),arc(s(48)*s(2),2,s(42)*s(5),(true->[])),arc(s(49)*s(1),0,s(62)*s(2),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(3),(true->[])),arc(s(26)*s(6),0,s(3)*s(6),(true->[])),arc(s(26)*s(6),1,s(37)*s(6),(true->[])),arc(s(26)*s(6),2,s(37)*s(6),(true->[])),arc(s(31)*s(6),0,s(43)*s(6),(true->[])),arc(s(31)*s(6),1,s(43)*s(6),(true->[])),arc(s(31)*s(6),2,s(2)*s(6),(true->[])),arc(s(50)*s(5),0,s(3)*s(6),(true->[])),arc(s(50)*s(5),1,s(50)*s(5),(true->[])),arc(s(50)*s(5),2,s(50)*s(5),(true->[])),arc(s(56)*s(4),0,s(56)*s(4),(true->[])),arc(s(56)*s(4),1,s(56)*s(4),(true->[])),arc(s(56)*s(4),2,s(2)*s(6),(true->[])),arc(s(27)*s(6),0,s(8)*s(6),(true->[])),arc(s(27)*s(6),1,s(38)*s(6),(true->[])),arc(s(27)*s(6),2,s(38)*s(6),(true->[])),arc(s(32)*s(6),0,s(44)*s(6),(true->[])),arc(s(32)*s(6),1,s(44)*s(6),(true->[])),arc(s(32)*s(6),2,s(6)*s(6),(true->[])),arc(s(51)*s(5),0,s(8)*s(6),(true->[])),arc(s(51)*s(5),1,s(51)*s(5),(true->[])),arc(s(51)*s(5),2,s(51)*s(5),(true->[])),arc(s(57)*s(4),0,s(57)*s(4),(true->[])),arc(s(57)*s(4),1,s(57)*s(4),(true->[])),arc(s(57)*s(4),2,s(6)*s(6),(true->[])),arc(s(28)*s(6),0,s(15)*s(6),(true->[])),arc(s(28)*s(6),1,s(39)*s(6),(true->[])),arc(s(28)*s(6),2,s(39)*s(6),(true->[])),arc(s(33)*s(6),0,s(45)*s(6),(true->[])),arc(s(33)*s(6),1,s(45)*s(6),(true->[])),arc(s(33)*s(6),2,s(12)*s(6),(true->[])),arc(s(52)*s(5),0,s(15)*s(6),(true->[])),arc(s(52)*s(5),1,s(52)*s(5),(true->[])),arc(s(52)*s(5),2,s(52)*s(5),(true->[])),arc(s(58)*s(4),0,s(58)*s(4),(true->[])),arc(s(58)*s(4),1,s(58)*s(4),(true->[])),arc(s(58)*s(4),2,s(12)*s(6),(true->[])),arc(s(29)*s(6),0,s(24)*s(6),(true->[])),arc(s(29)*s(6),1,s(40)*s(6),(true->[])),arc(s(29)*s(6),2,s(40)*s(6),(true->[])),arc(s(34)*s(6),0,s(46)*s(6),(true->[])),arc(s(34)*s(6),1,s(46)*s(6),(true->[])),arc(s(34)*s(6),2,s(20)*s(6),(true->[])),arc(s(53)*s(5),0,s(24)*s(6),(true->[])),arc(s(53)*s(5),1,s(53)*s(5),(true->[])),arc(s(53)*s(5),2,s(53)*s(5),(true->[])),arc(s(59)*s(4),0,s(59)*s(4),(true->[])),arc(s(59)*s(4),1,s(59)*s(4),(true->[])),arc(s(59)*s(4),2,s(20)*s(6),(true->[])),arc(s(30)*s(6),0,s(35)*s(6),(true->[])),arc(s(30)*s(6),1,s(41)*s(6),(true->[])),arc(s(30)*s(6),2,s(41)*s(6),(true->[])),arc(s(35)*s(6),0,s(47)*s(6),(true->[])),arc(s(35)*s(6),1,s(47)*s(6),(true->[])),arc(s(35)*s(6),2,s(30)*s(6),(true->[])),arc(s(54)*s(5),0,s(35)*s(6),(true->[])),arc(s(54)*s(5),1,s(54)*s(5),(true->[])),arc(s(54)*s(5),2,s(54)*s(5),(true->[])),arc(s(60)*s(4),0,s(60)*s(4),(true->[])),arc(s(60)*s(4),1,s(60)*s(4),(true->[])),arc(s(60)*s(4),2,s(30)*s(6),(true->[])),arc(s(48)*s(4),0,s(61)*s(4),(true->[])),arc(s(48)*s(4),1,s(61)*s(4),(true->[])),arc(s(48)*s(4),2,s(42)*s(6),(true->[])),arc(s(55)*s(5),0,s(48)*s(6),(true->[])),arc(s(55)*s(5),1,s(55)*s(5),(true->[])),arc(s(55)*s(5),2,s(55)*s(5),(true->[])),arc(s(42)*s(5),0,s(48)*s(6),(true->[])),arc(s(42)*s(5),1,s(55)*s(5),(true->[])),arc(s(42)*s(5),2,s(55)*s(5),(true->[])),arc(s(61)*s(4),0,s(61)*s(4),(true->[])),arc(s(61)*s(4),1,s(61)*s(4),(true->[])),arc(s(61)*s(4),2,s(42)*s(6),(true->[])),arc(s(62)*s(1),0,s(62)*s(2),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(3),(true->[])),arc(s(62)*s(2),0,s(62)*s(4),(true->[])),arc(s(62)*s(2),1,s(62)*s(4),(true->[])),arc(s(62)*s(2),2,s(62)*s(5),(true->[])),arc(s(62)*s(3),0,s(62)*s(4),(true->[])),arc(s(62)*s(3),1,s(62)*s(5),(true->[])),arc(s(62)*s(3),2,s(62)*s(5),(true->[])),arc(s(37)*s(6),0,s(3)*s(6),(true->[])),arc(s(37)*s(6),1,s(50)*s(6),(true->[])),arc(s(37)*s(6),2,s(50)*s(6),(true->[])),arc(s(43)*s(6),0,s(56)*s(6),(true->[])),arc(s(43)*s(6),1,s(56)*s(6),(true->[])),arc(s(43)*s(6),2,s(2)*s(6),(true->[])),arc(s(38)*s(6),0,s(8)*s(6),(true->[])),arc(s(38)*s(6),1,s(51)*s(6),(true->[])),arc(s(38)*s(6),2,s(51)*s(6),(true->[])),arc(s(44)*s(6),0,s(57)*s(6),(true->[])),arc(s(44)*s(6),1,s(57)*s(6),(true->[])),arc(s(44)*s(6),2,s(6)*s(6),(true->[])),arc(s(39)*s(6),0,s(15)*s(6),(true->[])),arc(s(39)*s(6),1,s(52)*s(6),(true->[])),arc(s(39)*s(6),2,s(52)*s(6),(true->[])),arc(s(45)*s(6),0,s(58)*s(6),(true->[])),arc(s(45)*s(6),1,s(58)*s(6),(true->[])),arc(s(45)*s(6),2,s(12)*s(6),(true->[])),arc(s(40)*s(6),0,s(24)*s(6),(true->[])),arc(s(40)*s(6),1,s(53)*s(6),(true->[])),arc(s(40)*s(6),2,s(53)*s(6),(true->[])),arc(s(46)*s(6),0,s(59)*s(6),(true->[])),arc(s(46)*s(6),1,s(59)*s(6),(true->[])),arc(s(46)*s(6),2,s(20)*s(6),(true->[])),arc(s(41)*s(6),0,s(35)*s(6),(true->[])),arc(s(41)*s(6),1,s(54)*s(6),(true->[])),arc(s(41)*s(6),2,s(54)*s(6),(true->[])),arc(s(47)*s(6),0,s(60)*s(6),(true->[])),arc(s(47)*s(6),1,s(60)*s(6),(true->[])),arc(s(47)*s(6),2,s(30)*s(6),(true->[])),arc(s(42)*s(6),0,s(48)*s(6),(true->[])),arc(s(42)*s(6),1,s(55)*s(6),(true->[])),arc(s(42)*s(6),2,s(55)*s(6),(true->[])),arc(s(48)*s(6),0,s(61)*s(6),(true->[])),arc(s(48)*s(6),1,s(61)*s(6),(true->[])),arc(s(48)*s(6),2,s(42)*s(6),(true->[])),arc(s(62)*s(4),0,s(62)*s(4),(true->[])),arc(s(62)*s(4),1,s(62)*s(4),(true->[])),arc(s(62)*s(4),2,s(62)*s(6),(true->[])),arc(s(62)*s(5),0,s(62)*s(6),(true->[])),arc(s(62)*s(5),1,s(62)*s(5),(true->[])),arc(s(62)*s(5),2,s(62)*s(5),(true->[])),arc(s(50)*s(6),0,s(3)*s(6),(true->[])),arc(s(50)*s(6),1,s(50)*s(6),(true->[])),arc(s(50)*s(6),2,s(50)*s(6),(true->[])),arc(s(56)*s(6),0,s(56)*s(6),(true->[])),arc(s(56)*s(6),1,s(56)*s(6),(true->[])),arc(s(56)*s(6),2,s(2)*s(6),(true->[])),arc(s(51)*s(6),0,s(8)*s(6),(true->[])),arc(s(51)*s(6),1,s(51)*s(6),(true->[])),arc(s(51)*s(6),2,s(51)*s(6),(true->[])),arc(s(57)*s(6),0,s(57)*s(6),(true->[])),arc(s(57)*s(6),1,s(57)*s(6),(true->[])),arc(s(57)*s(6),2,s(6)*s(6),(true->[])),arc(s(52)*s(6),0,s(15)*s(6),(true->[])),arc(s(52)*s(6),1,s(52)*s(6),(true->[])),arc(s(52)*s(6),2,s(52)*s(6),(true->[])),arc(s(58)*s(6),0,s(58)*s(6),(true->[])),arc(s(58)*s(6),1,s(58)*s(6),(true->[])),arc(s(58)*s(6),2,s(12)*s(6),(true->[])),arc(s(53)*s(6),0,s(24)*s(6),(true->[])),arc(s(53)*s(6),1,s(53)*s(6),(true->[])),arc(s(53)*s(6),2,s(53)*s(6),(true->[])),arc(s(59)*s(6),0,s(59)*s(6),(true->[])),arc(s(59)*s(6),1,s(59)*s(6),(true->[])),arc(s(59)*s(6),2,s(20)*s(6),(true->[])),arc(s(54)*s(6),0,s(35)*s(6),(true->[])),arc(s(54)*s(6),1,s(54)*s(6),(true->[])),arc(s(54)*s(6),2,s(54)*s(6),(true->[])),arc(s(60)*s(6),0,s(60)*s(6),(true->[])),arc(s(60)*s(6),1,s(60)*s(6),(true->[])),arc(s(60)*s(6),2,s(30)*s(6),(true->[])),arc(s(55)*s(6),0,s(48)*s(6),(true->[])),arc(s(55)*s(6),1,s(55)*s(6),(true->[])),arc(s(55)*s(6),2,s(55)*s(6),(true->[])),arc(s(61)*s(6),0,s(61)*s(6),(true->[])),arc(s(61)*s(6),1,s(61)*s(6),(true->[])),arc(s(61)*s(6),2,s(42)*s(6),(true->[])),arc(s(62)*s(6),0,s(62)*s(6),(true->[])),arc(s(62)*s(6),1,s(62)*s(6),(true->[])),arc(s(62)*s(6),2,s(62)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(50)*s(8)),sink(s(51)*s(8)),sink(s(52)*s(8)),sink(s(53)*s(8)),sink(s(54)*s(8)),sink(s(55)*s(8)),sink(s(56)*s(8)),sink(s(57)*s(8)),sink(s(58)*s(8)),sink(s(59)*s(8)),sink(s(60)*s(8)),sink(s(61)*s(8)),sink(s(62)*s(8))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(5)*s(7),(true->[])),arc(s(7)*s(6),0,s(13)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(2)*s(8),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(2)*s(8),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(7),(true->[])),arc(s(10)*s(7),2,s(17)*s(7),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(7),(true->[])),arc(s(5)*s(7),2,s(10)*s(7),(true->[])),arc(s(13)*s(6),0,s(21)*s(6),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(2)*s(8),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(22)*s(6),(true->[])),arc(s(14)*s(4),1,s(22)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(8),(true->[])),arc(s(3)*s(8),1,s(7)*s(8),(true->[])),arc(s(3)*s(8),2,s(2)*s(8),(true->[])),arc(s(2)*s(8),0,s(3)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(5)*s(8),(true->[])),arc(s(17)*s(7),0,s(3)*s(8),(true->[])),arc(s(17)*s(7),1,s(26)*s(7),(true->[])),arc(s(17)*s(7),2,s(26)*s(7),(true->[])),arc(s(21)*s(6),0,s(31)*s(6),(true->[])),arc(s(21)*s(6),1,s(31)*s(6),(true->[])),arc(s(21)*s(6),2,s(2)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(11)*s(7),(true->[])),arc(s(14)*s(6),0,s(22)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(8),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(6),0,s(32)*s(6),(true->[])),arc(s(22)*s(6),1,s(32)*s(6),(true->[])),arc(s(22)*s(6),2,s(6)*s(8),(true->[])),arc(s(15)*s(4),0,s(23)*s(6),(true->[])),arc(s(15)*s(4),1,s(23)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(7),(true->[])),arc(s(19)*s(5),2,s(28)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(33)*s(6),(true->[])),arc(s(23)*s(4),1,s(33)*s(6),(true->[])),arc(s(23)*s(4),2,s(12)*s(7),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(34)*s(4),(true->[])),arc(s(24)*s(2),1,s(34)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(7)*s(8),0,s(13)*s(8),(true->[])),arc(s(7)*s(8),1,s(13)*s(8),(true->[])),arc(s(7)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(8),0,s(3)*s(8),(true->[])),arc(s(5)*s(8),1,s(10)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(26)*s(7),0,s(3)*s(8),(true->[])),arc(s(26)*s(7),1,s(37)*s(7),(true->[])),arc(s(26)*s(7),2,s(37)*s(7),(true->[])),arc(s(31)*s(6),0,s(43)*s(6),(true->[])),arc(s(31)*s(6),1,s(43)*s(6),(true->[])),arc(s(31)*s(6),2,s(2)*s(8),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(14)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(11)*s(8),(true->[])),arc(s(6)*s(8),2,s(11)*s(8),(true->[])),arc(s(27)*s(7),0,s(8)*s(8),(true->[])),arc(s(27)*s(7),1,s(38)*s(7),(true->[])),arc(s(27)*s(7),2,s(38)*s(7),(true->[])),arc(s(32)*s(6),0,s(44)*s(6),(true->[])),arc(s(32)*s(6),1,s(44)*s(6),(true->[])),arc(s(32)*s(6),2,s(6)*s(8),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(7),(true->[])),arc(s(12)*s(7),2,s(19)*s(7),(true->[])),arc(s(23)*s(6),0,s(33)*s(6),(true->[])),arc(s(23)*s(6),1,s(33)*s(6),(true->[])),arc(s(23)*s(6),2,s(12)*s(8),(true->[])),arc(s(15)*s(6),0,s(23)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(12)*s(8),(true->[])),arc(s(28)*s(7),0,s(15)*s(8),(true->[])),arc(s(28)*s(7),1,s(39)*s(7),(true->[])),arc(s(28)*s(7),2,s(39)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(28)*s(7),(true->[])),arc(s(19)*s(7),2,s(28)*s(7),(true->[])),arc(s(33)*s(6),0,s(45)*s(6),(true->[])),arc(s(33)*s(6),1,s(45)*s(6),(true->[])),arc(s(33)*s(6),2,s(12)*s(8),(true->[])),arc(s(24)*s(4),0,s(34)*s(6),(true->[])),arc(s(24)*s(4),1,s(34)*s(6),(true->[])),arc(s(24)*s(4),2,s(20)*s(7),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(40)*s(7),(true->[])),arc(s(29)*s(5),2,s(40)*s(7),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(7),(true->[])),arc(s(20)*s(5),2,s(29)*s(7),(true->[])),arc(s(34)*s(4),0,s(46)*s(6),(true->[])),arc(s(34)*s(4),1,s(46)*s(6),(true->[])),arc(s(34)*s(4),2,s(20)*s(7),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(5),(true->[])),arc(s(30)*s(3),2,s(41)*s(5),(true->[])),arc(s(35)*s(2),0,s(47)*s(4),(true->[])),arc(s(35)*s(2),1,s(47)*s(4),(true->[])),arc(s(35)*s(2),2,s(30)*s(5),(true->[])),arc(s(36)*s(1),0,s(48)*s(2),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(42)*s(3),(true->[])),arc(s(13)*s(8),0,s(21)*s(8),(true->[])),arc(s(13)*s(8),1,s(21)*s(8),(true->[])),arc(s(13)*s(8),2,s(2)*s(8),(true->[])),arc(s(10)*s(8),0,s(3)*s(8),(true->[])),arc(s(10)*s(8),1,s(17)*s(8),(true->[])),arc(s(10)*s(8),2,s(17)*s(8),(true->[])),arc(s(37)*s(7),0,s(3)*s(8),(true->[])),arc(s(37)*s(7),1,s(50)*s(7),(true->[])),arc(s(37)*s(7),2,s(50)*s(7),(true->[])),arc(s(43)*s(6),0,s(56)*s(6),(true->[])),arc(s(43)*s(6),1,s(56)*s(6),(true->[])),arc(s(43)*s(6),2,s(2)*s(8),(true->[])),arc(s(14)*s(8),0,s(22)*s(8),(true->[])),arc(s(14)*s(8),1,s(22)*s(8),(true->[])),arc(s(14)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(8),0,s(8)*s(8),(true->[])),arc(s(11)*s(8),1,s(18)*s(8),(true->[])),arc(s(11)*s(8),2,s(18)*s(8),(true->[])),arc(s(38)*s(7),0,s(8)*s(8),(true->[])),arc(s(38)*s(7),1,s(51)*s(7),(true->[])),arc(s(38)*s(7),2,s(51)*s(7),(true->[])),arc(s(44)*s(6),0,s(57)*s(6),(true->[])),arc(s(44)*s(6),1,s(57)*s(6),(true->[])),arc(s(44)*s(6),2,s(6)*s(8),(true->[])),arc(s(15)*s(8),0,s(23)*s(8),(true->[])),arc(s(15)*s(8),1,s(23)*s(8),(true->[])),arc(s(15)*s(8),2,s(12)*s(8),(true->[])),arc(s(12)*s(8),0,s(15)*s(8),(true->[])),arc(s(12)*s(8),1,s(19)*s(8),(true->[])),arc(s(12)*s(8),2,s(19)*s(8),(true->[])),arc(s(39)*s(7),0,s(15)*s(8),(true->[])),arc(s(39)*s(7),1,s(52)*s(7),(true->[])),arc(s(39)*s(7),2,s(52)*s(7),(true->[])),arc(s(45)*s(6),0,s(58)*s(6),(true->[])),arc(s(45)*s(6),1,s(58)*s(6),(true->[])),arc(s(45)*s(6),2,s(12)*s(8),(true->[])),arc(s(20)*s(7),0,s(24)*s(8),(true->[])),arc(s(20)*s(7),1,s(29)*s(7),(true->[])),arc(s(20)*s(7),2,s(29)*s(7),(true->[])),arc(s(34)*s(6),0,s(46)*s(6),(true->[])),arc(s(34)*s(6),1,s(46)*s(6),(true->[])),arc(s(34)*s(6),2,s(20)*s(8),(true->[])),arc(s(24)*s(6),0,s(34)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(20)*s(8),(true->[])),arc(s(40)*s(7),0,s(24)*s(8),(true->[])),arc(s(40)*s(7),1,s(53)*s(7),(true->[])),arc(s(40)*s(7),2,s(53)*s(7),(true->[])),arc(s(29)*s(7),0,s(24)*s(8),(true->[])),arc(s(29)*s(7),1,s(40)*s(7),(true->[])),arc(s(29)*s(7),2,s(40)*s(7),(true->[])),arc(s(46)*s(6),0,s(59)*s(6),(true->[])),arc(s(46)*s(6),1,s(59)*s(6),(true->[])),arc(s(46)*s(6),2,s(20)*s(8),(true->[])),arc(s(35)*s(4),0,s(47)*s(6),(true->[])),arc(s(35)*s(4),1,s(47)*s(6),(true->[])),arc(s(35)*s(4),2,s(30)*s(7),(true->[])),arc(s(41)*s(5),0,s(35)*s(6),(true->[])),arc(s(41)*s(5),1,s(54)*s(7),(true->[])),arc(s(41)*s(5),2,s(54)*s(7),(true->[])),arc(s(30)*s(5),0,s(35)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(7),(true->[])),arc(s(30)*s(5),2,s(41)*s(7),(true->[])),arc(s(47)*s(4),0,s(60)*s(6),(true->[])),arc(s(47)*s(4),1,s(60)*s(6),(true->[])),arc(s(47)*s(4),2,s(30)*s(7),(true->[])),arc(s(42)*s(3),0,s(48)*s(4),(true->[])),arc(s(42)*s(3),1,s(55)*s(5),(true->[])),arc(s(42)*s(3),2,s(55)*s(5),(true->[])),arc(s(48)*s(2),0,s(61)*s(4),(true->[])),arc(s(48)*s(2),1,s(61)*s(4),(true->[])),arc(s(48)*s(2),2,s(42)*s(5),(true->[])),arc(s(49)*s(1),0,s(62)*s(2),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(3),(true->[])),arc(s(21)*s(8),0,s(31)*s(8),(true->[])),arc(s(21)*s(8),1,s(31)*s(8),(true->[])),arc(s(21)*s(8),2,s(2)*s(8),(true->[])),arc(s(17)*s(8),0,s(3)*s(8),(true->[])),arc(s(17)*s(8),1,s(26)*s(8),(true->[])),arc(s(17)*s(8),2,s(26)*s(8),(true->[])),arc(s(50)*s(7),0,s(3)*s(8),(true->[])),arc(s(50)*s(7),1,s(50)*s(7),(true->[])),arc(s(50)*s(7),2,s(50)*s(7),(true->[])),arc(s(56)*s(6),0,s(56)*s(6),(true->[])),arc(s(56)*s(6),1,s(56)*s(6),(true->[])),arc(s(56)*s(6),2,s(2)*s(8),(true->[])),arc(s(22)*s(8),0,s(32)*s(8),(true->[])),arc(s(22)*s(8),1,s(32)*s(8),(true->[])),arc(s(22)*s(8),2,s(6)*s(8),(true->[])),arc(s(18)*s(8),0,s(8)*s(8),(true->[])),arc(s(18)*s(8),1,s(27)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(8),(true->[])),arc(s(51)*s(7),0,s(8)*s(8),(true->[])),arc(s(51)*s(7),1,s(51)*s(7),(true->[])),arc(s(51)*s(7),2,s(51)*s(7),(true->[])),arc(s(57)*s(6),0,s(57)*s(6),(true->[])),arc(s(57)*s(6),1,s(57)*s(6),(true->[])),arc(s(57)*s(6),2,s(6)*s(8),(true->[])),arc(s(23)*s(8),0,s(33)*s(8),(true->[])),arc(s(23)*s(8),1,s(33)*s(8),(true->[])),arc(s(23)*s(8),2,s(12)*s(8),(true->[])),arc(s(19)*s(8),0,s(15)*s(8),(true->[])),arc(s(19)*s(8),1,s(28)*s(8),(true->[])),arc(s(19)*s(8),2,s(28)*s(8),(true->[])),arc(s(52)*s(7),0,s(15)*s(8),(true->[])),arc(s(52)*s(7),1,s(52)*s(7),(true->[])),arc(s(52)*s(7),2,s(52)*s(7),(true->[])),arc(s(58)*s(6),0,s(58)*s(6),(true->[])),arc(s(58)*s(6),1,s(58)*s(6),(true->[])),arc(s(58)*s(6),2,s(12)*s(8),(true->[])),arc(s(24)*s(8),0,s(34)*s(8),(true->[])),arc(s(24)*s(8),1,s(34)*s(8),(true->[])),arc(s(24)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(24)*s(8),(true->[])),arc(s(20)*s(8),1,s(29)*s(8),(true->[])),arc(s(20)*s(8),2,s(29)*s(8),(true->[])),arc(s(53)*s(7),0,s(24)*s(8),(true->[])),arc(s(53)*s(7),1,s(53)*s(7),(true->[])),arc(s(53)*s(7),2,s(53)*s(7),(true->[])),arc(s(59)*s(6),0,s(59)*s(6),(true->[])),arc(s(59)*s(6),1,s(59)*s(6),(true->[])),arc(s(59)*s(6),2,s(20)*s(8),(true->[])),arc(s(30)*s(7),0,s(35)*s(8),(true->[])),arc(s(30)*s(7),1,s(41)*s(7),(true->[])),arc(s(30)*s(7),2,s(41)*s(7),(true->[])),arc(s(47)*s(6),0,s(60)*s(6),(true->[])),arc(s(47)*s(6),1,s(60)*s(6),(true->[])),arc(s(47)*s(6),2,s(30)*s(8),(true->[])),arc(s(35)*s(6),0,s(47)*s(6),(true->[])),arc(s(35)*s(6),1,s(47)*s(6),(true->[])),arc(s(35)*s(6),2,s(30)*s(8),(true->[])),arc(s(54)*s(7),0,s(35)*s(8),(true->[])),arc(s(54)*s(7),1,s(54)*s(7),(true->[])),arc(s(54)*s(7),2,s(54)*s(7),(true->[])),arc(s(41)*s(7),0,s(35)*s(8),(true->[])),arc(s(41)*s(7),1,s(54)*s(7),(true->[])),arc(s(41)*s(7),2,s(54)*s(7),(true->[])),arc(s(60)*s(6),0,s(60)*s(6),(true->[])),arc(s(60)*s(6),1,s(60)*s(6),(true->[])),arc(s(60)*s(6),2,s(30)*s(8),(true->[])),arc(s(48)*s(4),0,s(61)*s(6),(true->[])),arc(s(48)*s(4),1,s(61)*s(6),(true->[])),arc(s(48)*s(4),2,s(42)*s(7),(true->[])),arc(s(55)*s(5),0,s(48)*s(6),(true->[])),arc(s(55)*s(5),1,s(55)*s(7),(true->[])),arc(s(55)*s(5),2,s(55)*s(7),(true->[])),arc(s(42)*s(5),0,s(48)*s(6),(true->[])),arc(s(42)*s(5),1,s(55)*s(7),(true->[])),arc(s(42)*s(5),2,s(55)*s(7),(true->[])),arc(s(61)*s(4),0,s(61)*s(6),(true->[])),arc(s(61)*s(4),1,s(61)*s(6),(true->[])),arc(s(61)*s(4),2,s(42)*s(7),(true->[])),arc(s(62)*s(1),0,s(62)*s(2),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(3),(true->[])),arc(s(62)*s(2),0,s(62)*s(4),(true->[])),arc(s(62)*s(2),1,s(62)*s(4),(true->[])),arc(s(62)*s(2),2,s(62)*s(5),(true->[])),arc(s(62)*s(3),0,s(62)*s(4),(true->[])),arc(s(62)*s(3),1,s(62)*s(5),(true->[])),arc(s(62)*s(3),2,s(62)*s(5),(true->[])),arc(s(31)*s(8),0,s(43)*s(8),(true->[])),arc(s(31)*s(8),1,s(43)*s(8),(true->[])),arc(s(31)*s(8),2,s(2)*s(8),(true->[])),arc(s(26)*s(8),0,s(3)*s(8),(true->[])),arc(s(26)*s(8),1,s(37)*s(8),(true->[])),arc(s(26)*s(8),2,s(37)*s(8),(true->[])),arc(s(32)*s(8),0,s(44)*s(8),(true->[])),arc(s(32)*s(8),1,s(44)*s(8),(true->[])),arc(s(32)*s(8),2,s(6)*s(8),(true->[])),arc(s(27)*s(8),0,s(8)*s(8),(true->[])),arc(s(27)*s(8),1,s(38)*s(8),(true->[])),arc(s(27)*s(8),2,s(38)*s(8),(true->[])),arc(s(33)*s(8),0,s(45)*s(8),(true->[])),arc(s(33)*s(8),1,s(45)*s(8),(true->[])),arc(s(33)*s(8),2,s(12)*s(8),(true->[])),arc(s(28)*s(8),0,s(15)*s(8),(true->[])),arc(s(28)*s(8),1,s(39)*s(8),(true->[])),arc(s(28)*s(8),2,s(39)*s(8),(true->[])),arc(s(34)*s(8),0,s(46)*s(8),(true->[])),arc(s(34)*s(8),1,s(46)*s(8),(true->[])),arc(s(34)*s(8),2,s(20)*s(8),(true->[])),arc(s(29)*s(8),0,s(24)*s(8),(true->[])),arc(s(29)*s(8),1,s(40)*s(8),(true->[])),arc(s(29)*s(8),2,s(40)*s(8),(true->[])),arc(s(35)*s(8),0,s(47)*s(8),(true->[])),arc(s(35)*s(8),1,s(47)*s(8),(true->[])),arc(s(35)*s(8),2,s(30)*s(8),(true->[])),arc(s(30)*s(8),0,s(35)*s(8),(true->[])),arc(s(30)*s(8),1,s(41)*s(8),(true->[])),arc(s(30)*s(8),2,s(41)*s(8),(true->[])),arc(s(42)*s(7),0,s(48)*s(8),(true->[])),arc(s(42)*s(7),1,s(55)*s(7),(true->[])),arc(s(42)*s(7),2,s(55)*s(7),(true->[])),arc(s(61)*s(6),0,s(61)*s(6),(true->[])),arc(s(61)*s(6),1,s(61)*s(6),(true->[])),arc(s(61)*s(6),2,s(42)*s(8),(true->[])),arc(s(48)*s(6),0,s(61)*s(6),(true->[])),arc(s(48)*s(6),1,s(61)*s(6),(true->[])),arc(s(48)*s(6),2,s(42)*s(8),(true->[])),arc(s(55)*s(7),0,s(48)*s(8),(true->[])),arc(s(55)*s(7),1,s(55)*s(7),(true->[])),arc(s(55)*s(7),2,s(55)*s(7),(true->[])),arc(s(62)*s(4),0,s(62)*s(6),(true->[])),arc(s(62)*s(4),1,s(62)*s(6),(true->[])),arc(s(62)*s(4),2,s(62)*s(7),(true->[])),arc(s(62)*s(5),0,s(62)*s(6),(true->[])),arc(s(62)*s(5),1,s(62)*s(7),(true->[])),arc(s(62)*s(5),2,s(62)*s(7),(true->[])),arc(s(43)*s(8),0,s(56)*s(8),(true->[])),arc(s(43)*s(8),1,s(56)*s(8),(true->[])),arc(s(43)*s(8),2,s(2)*s(8),(true->[])),arc(s(37)*s(8),0,s(3)*s(8),(true->[])),arc(s(37)*s(8),1,s(50)*s(8),(true->[])),arc(s(37)*s(8),2,s(50)*s(8),(true->[])),arc(s(44)*s(8),0,s(57)*s(8),(true->[])),arc(s(44)*s(8),1,s(57)*s(8),(true->[])),arc(s(44)*s(8),2,s(6)*s(8),(true->[])),arc(s(38)*s(8),0,s(8)*s(8),(true->[])),arc(s(38)*s(8),1,s(51)*s(8),(true->[])),arc(s(38)*s(8),2,s(51)*s(8),(true->[])),arc(s(45)*s(8),0,s(58)*s(8),(true->[])),arc(s(45)*s(8),1,s(58)*s(8),(true->[])),arc(s(45)*s(8),2,s(12)*s(8),(true->[])),arc(s(39)*s(8),0,s(15)*s(8),(true->[])),arc(s(39)*s(8),1,s(52)*s(8),(true->[])),arc(s(39)*s(8),2,s(52)*s(8),(true->[])),arc(s(46)*s(8),0,s(59)*s(8),(true->[])),arc(s(46)*s(8),1,s(59)*s(8),(true->[])),arc(s(46)*s(8),2,s(20)*s(8),(true->[])),arc(s(40)*s(8),0,s(24)*s(8),(true->[])),arc(s(40)*s(8),1,s(53)*s(8),(true->[])),arc(s(40)*s(8),2,s(53)*s(8),(true->[])),arc(s(47)*s(8),0,s(60)*s(8),(true->[])),arc(s(47)*s(8),1,s(60)*s(8),(true->[])),arc(s(47)*s(8),2,s(30)*s(8),(true->[])),arc(s(41)*s(8),0,s(35)*s(8),(true->[])),arc(s(41)*s(8),1,s(54)*s(8),(true->[])),arc(s(41)*s(8),2,s(54)*s(8),(true->[])),arc(s(48)*s(8),0,s(61)*s(8),(true->[])),arc(s(48)*s(8),1,s(61)*s(8),(true->[])),arc(s(48)*s(8),2,s(42)*s(8),(true->[])),arc(s(42)*s(8),0,s(48)*s(8),(true->[])),arc(s(42)*s(8),1,s(55)*s(8),(true->[])),arc(s(42)*s(8),2,s(55)*s(8),(true->[])),arc(s(62)*s(6),0,s(62)*s(6),(true->[])),arc(s(62)*s(6),1,s(62)*s(6),(true->[])),arc(s(62)*s(6),2,s(62)*s(8),(true->[])),arc(s(62)*s(7),0,s(62)*s(8),(true->[])),arc(s(62)*s(7),1,s(62)*s(7),(true->[])),arc(s(62)*s(7),2,s(62)*s(7),(true->[])),arc(s(56)*s(8),0,s(56)*s(8),(true->[])),arc(s(56)*s(8),1,s(56)*s(8),(true->[])),arc(s(56)*s(8),2,s(2)*s(8),(true->[])),arc(s(50)*s(8),0,s(3)*s(8),(true->[])),arc(s(50)*s(8),1,s(50)*s(8),(true->[])),arc(s(50)*s(8),2,s(50)*s(8),(true->[])),arc(s(57)*s(8),0,s(57)*s(8),(true->[])),arc(s(57)*s(8),1,s(57)*s(8),(true->[])),arc(s(57)*s(8),2,s(6)*s(8),(true->[])),arc(s(51)*s(8),0,s(8)*s(8),(true->[])),arc(s(51)*s(8),1,s(51)*s(8),(true->[])),arc(s(51)*s(8),2,s(51)*s(8),(true->[])),arc(s(58)*s(8),0,s(58)*s(8),(true->[])),arc(s(58)*s(8),1,s(58)*s(8),(true->[])),arc(s(58)*s(8),2,s(12)*s(8),(true->[])),arc(s(52)*s(8),0,s(15)*s(8),(true->[])),arc(s(52)*s(8),1,s(52)*s(8),(true->[])),arc(s(52)*s(8),2,s(52)*s(8),(true->[])),arc(s(59)*s(8),0,s(59)*s(8),(true->[])),arc(s(59)*s(8),1,s(59)*s(8),(true->[])),arc(s(59)*s(8),2,s(20)*s(8),(true->[])),arc(s(53)*s(8),0,s(24)*s(8),(true->[])),arc(s(53)*s(8),1,s(53)*s(8),(true->[])),arc(s(53)*s(8),2,s(53)*s(8),(true->[])),arc(s(60)*s(8),0,s(60)*s(8),(true->[])),arc(s(60)*s(8),1,s(60)*s(8),(true->[])),arc(s(60)*s(8),2,s(30)*s(8),(true->[])),arc(s(54)*s(8),0,s(35)*s(8),(true->[])),arc(s(54)*s(8),1,s(54)*s(8),(true->[])),arc(s(54)*s(8),2,s(54)*s(8),(true->[])),arc(s(61)*s(8),0,s(61)*s(8),(true->[])),arc(s(61)*s(8),1,s(61)*s(8),(true->[])),arc(s(61)*s(8),2,s(42)*s(8),(true->[])),arc(s(55)*s(8),0,s(48)*s(8),(true->[])),arc(s(55)*s(8),1,s(55)*s(8),(true->[])),arc(s(55)*s(8),2,s(55)*s(8),(true->[])),arc(s(62)*s(8),0,s(62)*s(8),(true->[])),arc(s(62)*s(8),1,s(62)*s(8),(true->[])),arc(s(62)*s(8),2,s(62)*s(8),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_inflexion, sum_width_inflexion_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(50)*s(12)),sink(s(51)*s(12)),sink(s(52)*s(12)),sink(s(53)*s(12)),sink(s(54)*s(12)),sink(s(55)*s(12)),sink(s(56)*s(12)),sink(s(57)*s(12)),sink(s(58)*s(12)),sink(s(59)*s(12)),sink(s(60)*s(12)),sink(s(61)*s(12)),sink(s(62)*s(12))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(4),(true->[])),arc(s(2)*s(3),1,s(5)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(5),(true->[])),arc(s(3)*s(2),0,s(7)*s(4),(true->[])),arc(s(3)*s(2),1,s(7)*s(4),(true->[])),arc(s(3)*s(2),2,s(2)*s(5),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(6),(true->[])),arc(s(3)*s(4),1,s(7)*s(6),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(5)*s(5),0,s(3)*s(6),(true->[])),arc(s(5)*s(5),1,s(10)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(7),(true->[])),arc(s(2)*s(5),0,s(3)*s(6),(true->[])),arc(s(2)*s(5),1,s(5)*s(7),(true->[])),arc(s(2)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(4),0,s(13)*s(6),(true->[])),arc(s(7)*s(4),1,s(13)*s(6),(true->[])),arc(s(7)*s(4),2,s(2)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(4),(true->[])),arc(s(6)*s(3),1,s(11)*s(5),(true->[])),arc(s(6)*s(3),2,s(11)*s(5),(true->[])),arc(s(8)*s(2),0,s(14)*s(4),(true->[])),arc(s(8)*s(2),1,s(14)*s(4),(true->[])),arc(s(8)*s(2),2,s(6)*s(5),(true->[])),arc(s(9)*s(1),0,s(15)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(12)*s(3),(true->[])),arc(s(2)*s(7),0,s(3)*s(8),(true->[])),arc(s(2)*s(7),1,s(5)*s(9),(true->[])),arc(s(2)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(6),0,s(13)*s(8),(true->[])),arc(s(7)*s(6),1,s(13)*s(8),(true->[])),arc(s(7)*s(6),2,s(2)*s(9),(true->[])),arc(s(3)*s(6),0,s(7)*s(8),(true->[])),arc(s(3)*s(6),1,s(7)*s(8),(true->[])),arc(s(3)*s(6),2,s(2)*s(9),(true->[])),arc(s(10)*s(7),0,s(3)*s(8),(true->[])),arc(s(10)*s(7),1,s(17)*s(9),(true->[])),arc(s(10)*s(7),2,s(17)*s(9),(true->[])),arc(s(5)*s(7),0,s(3)*s(8),(true->[])),arc(s(5)*s(7),1,s(10)*s(9),(true->[])),arc(s(5)*s(7),2,s(10)*s(9),(true->[])),arc(s(13)*s(6),0,s(21)*s(8),(true->[])),arc(s(13)*s(6),1,s(21)*s(8),(true->[])),arc(s(13)*s(6),2,s(2)*s(9),(true->[])),arc(s(8)*s(4),0,s(14)*s(6),(true->[])),arc(s(8)*s(4),1,s(14)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(11)*s(5),0,s(8)*s(6),(true->[])),arc(s(11)*s(5),1,s(18)*s(7),(true->[])),arc(s(11)*s(5),2,s(18)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(6),(true->[])),arc(s(6)*s(5),1,s(11)*s(7),(true->[])),arc(s(6)*s(5),2,s(11)*s(7),(true->[])),arc(s(14)*s(4),0,s(22)*s(6),(true->[])),arc(s(14)*s(4),1,s(22)*s(6),(true->[])),arc(s(14)*s(4),2,s(6)*s(7),(true->[])),arc(s(12)*s(3),0,s(15)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(5),(true->[])),arc(s(12)*s(3),2,s(19)*s(5),(true->[])),arc(s(15)*s(2),0,s(23)*s(4),(true->[])),arc(s(15)*s(2),1,s(23)*s(4),(true->[])),arc(s(15)*s(2),2,s(12)*s(5),(true->[])),arc(s(16)*s(1),0,s(24)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(20)*s(3),(true->[])),arc(s(3)*s(8),0,s(7)*s(10),(true->[])),arc(s(3)*s(8),1,s(7)*s(10),(true->[])),arc(s(3)*s(8),2,s(2)*s(11),(true->[])),arc(s(5)*s(9),0,s(3)*s(10),(true->[])),arc(s(5)*s(9),1,s(10)*s(11),(true->[])),arc(s(5)*s(9),2,s(10)*s(11),(true->[])),arc(s(2)*s(9),0,s(3)*s(10),(true->[])),arc(s(2)*s(9),1,s(5)*s(11),(true->[])),arc(s(2)*s(9),2,s(5)*s(11),(true->[])),arc(s(13)*s(8),0,s(21)*s(10),(true->[])),arc(s(13)*s(8),1,s(21)*s(10),(true->[])),arc(s(13)*s(8),2,s(2)*s(11),(true->[])),arc(s(7)*s(8),0,s(13)*s(10),(true->[])),arc(s(7)*s(8),1,s(13)*s(10),(true->[])),arc(s(7)*s(8),2,s(2)*s(11),(true->[])),arc(s(17)*s(9),0,s(3)*s(10),(true->[])),arc(s(17)*s(9),1,s(26)*s(11),(true->[])),arc(s(17)*s(9),2,s(26)*s(11),(true->[])),arc(s(10)*s(9),0,s(3)*s(10),(true->[])),arc(s(10)*s(9),1,s(17)*s(11),(true->[])),arc(s(10)*s(9),2,s(17)*s(11),(true->[])),arc(s(21)*s(8),0,s(31)*s(10),(true->[])),arc(s(21)*s(8),1,s(31)*s(10),(true->[])),arc(s(21)*s(8),2,s(2)*s(11),(true->[])),arc(s(6)*s(7),0,s(8)*s(8),(true->[])),arc(s(6)*s(7),1,s(11)*s(9),(true->[])),arc(s(6)*s(7),2,s(11)*s(9),(true->[])),arc(s(14)*s(6),0,s(22)*s(8),(true->[])),arc(s(14)*s(6),1,s(22)*s(8),(true->[])),arc(s(14)*s(6),2,s(6)*s(9),(true->[])),arc(s(8)*s(6),0,s(14)*s(8),(true->[])),arc(s(8)*s(6),1,s(14)*s(8),(true->[])),arc(s(8)*s(6),2,s(6)*s(9),(true->[])),arc(s(18)*s(7),0,s(8)*s(8),(true->[])),arc(s(18)*s(7),1,s(27)*s(9),(true->[])),arc(s(18)*s(7),2,s(27)*s(9),(true->[])),arc(s(11)*s(7),0,s(8)*s(8),(true->[])),arc(s(11)*s(7),1,s(18)*s(9),(true->[])),arc(s(11)*s(7),2,s(18)*s(9),(true->[])),arc(s(22)*s(6),0,s(32)*s(8),(true->[])),arc(s(22)*s(6),1,s(32)*s(8),(true->[])),arc(s(22)*s(6),2,s(6)*s(9),(true->[])),arc(s(15)*s(4),0,s(23)*s(6),(true->[])),arc(s(15)*s(4),1,s(23)*s(6),(true->[])),arc(s(15)*s(4),2,s(12)*s(7),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(28)*s(7),(true->[])),arc(s(19)*s(5),2,s(28)*s(7),(true->[])),arc(s(12)*s(5),0,s(15)*s(6),(true->[])),arc(s(12)*s(5),1,s(19)*s(7),(true->[])),arc(s(12)*s(5),2,s(19)*s(7),(true->[])),arc(s(23)*s(4),0,s(33)*s(6),(true->[])),arc(s(23)*s(4),1,s(33)*s(6),(true->[])),arc(s(23)*s(4),2,s(12)*s(7),(true->[])),arc(s(20)*s(3),0,s(24)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(5),(true->[])),arc(s(20)*s(3),2,s(29)*s(5),(true->[])),arc(s(24)*s(2),0,s(34)*s(4),(true->[])),arc(s(24)*s(2),1,s(34)*s(4),(true->[])),arc(s(24)*s(2),2,s(20)*s(5),(true->[])),arc(s(25)*s(1),0,s(35)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(30)*s(3),(true->[])),arc(s(2)*s(11),0,s(3)*s(12),(true->[])),arc(s(2)*s(11),1,s(5)*s(11),(true->[])),arc(s(2)*s(11),2,s(5)*s(11),(true->[])),arc(s(7)*s(10),0,s(13)*s(10),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(2)*s(12),(true->[])),arc(s(3)*s(10),0,s(7)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(2)*s(12),(true->[])),arc(s(10)*s(11),0,s(3)*s(12),(true->[])),arc(s(10)*s(11),1,s(17)*s(11),(true->[])),arc(s(10)*s(11),2,s(17)*s(11),(true->[])),arc(s(5)*s(11),0,s(3)*s(12),(true->[])),arc(s(5)*s(11),1,s(10)*s(11),(true->[])),arc(s(5)*s(11),2,s(10)*s(11),(true->[])),arc(s(21)*s(10),0,s(31)*s(10),(true->[])),arc(s(21)*s(10),1,s(31)*s(10),(true->[])),arc(s(21)*s(10),2,s(2)*s(12),(true->[])),arc(s(13)*s(10),0,s(21)*s(10),(true->[])),arc(s(13)*s(10),1,s(21)*s(10),(true->[])),arc(s(13)*s(10),2,s(2)*s(12),(true->[])),arc(s(26)*s(11),0,s(3)*s(12),(true->[])),arc(s(26)*s(11),1,s(37)*s(11),(true->[])),arc(s(26)*s(11),2,s(37)*s(11),(true->[])),arc(s(17)*s(11),0,s(3)*s(12),(true->[])),arc(s(17)*s(11),1,s(26)*s(11),(true->[])),arc(s(17)*s(11),2,s(26)*s(11),(true->[])),arc(s(31)*s(10),0,s(43)*s(10),(true->[])),arc(s(31)*s(10),1,s(43)*s(10),(true->[])),arc(s(31)*s(10),2,s(2)*s(12),(true->[])),arc(s(8)*s(8),0,s(14)*s(10),(true->[])),arc(s(8)*s(8),1,s(14)*s(10),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(11)*s(9),0,s(8)*s(10),(true->[])),arc(s(11)*s(9),1,s(18)*s(11),(true->[])),arc(s(11)*s(9),2,s(18)*s(11),(true->[])),arc(s(6)*s(9),0,s(8)*s(10),(true->[])),arc(s(6)*s(9),1,s(11)*s(11),(true->[])),arc(s(6)*s(9),2,s(11)*s(11),(true->[])),arc(s(22)*s(8),0,s(32)*s(10),(true->[])),arc(s(22)*s(8),1,s(32)*s(10),(true->[])),arc(s(22)*s(8),2,s(6)*s(11),(true->[])),arc(s(14)*s(8),0,s(22)*s(10),(true->[])),arc(s(14)*s(8),1,s(22)*s(10),(true->[])),arc(s(14)*s(8),2,s(6)*s(11),(true->[])),arc(s(27)*s(9),0,s(8)*s(10),(true->[])),arc(s(27)*s(9),1,s(38)*s(11),(true->[])),arc(s(27)*s(9),2,s(38)*s(11),(true->[])),arc(s(18)*s(9),0,s(8)*s(10),(true->[])),arc(s(18)*s(9),1,s(27)*s(11),(true->[])),arc(s(18)*s(9),2,s(27)*s(11),(true->[])),arc(s(32)*s(8),0,s(44)*s(10),(true->[])),arc(s(32)*s(8),1,s(44)*s(10),(true->[])),arc(s(32)*s(8),2,s(6)*s(11),(true->[])),arc(s(12)*s(7),0,s(15)*s(8),(true->[])),arc(s(12)*s(7),1,s(19)*s(9),(true->[])),arc(s(12)*s(7),2,s(19)*s(9),(true->[])),arc(s(23)*s(6),0,s(33)*s(8),(true->[])),arc(s(23)*s(6),1,s(33)*s(8),(true->[])),arc(s(23)*s(6),2,s(12)*s(9),(true->[])),arc(s(15)*s(6),0,s(23)*s(8),(true->[])),arc(s(15)*s(6),1,s(23)*s(8),(true->[])),arc(s(15)*s(6),2,s(12)*s(9),(true->[])),arc(s(28)*s(7),0,s(15)*s(8),(true->[])),arc(s(28)*s(7),1,s(39)*s(9),(true->[])),arc(s(28)*s(7),2,s(39)*s(9),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(28)*s(9),(true->[])),arc(s(19)*s(7),2,s(28)*s(9),(true->[])),arc(s(33)*s(6),0,s(45)*s(8),(true->[])),arc(s(33)*s(6),1,s(45)*s(8),(true->[])),arc(s(33)*s(6),2,s(12)*s(9),(true->[])),arc(s(24)*s(4),0,s(34)*s(6),(true->[])),arc(s(24)*s(4),1,s(34)*s(6),(true->[])),arc(s(24)*s(4),2,s(20)*s(7),(true->[])),arc(s(29)*s(5),0,s(24)*s(6),(true->[])),arc(s(29)*s(5),1,s(40)*s(7),(true->[])),arc(s(29)*s(5),2,s(40)*s(7),(true->[])),arc(s(20)*s(5),0,s(24)*s(6),(true->[])),arc(s(20)*s(5),1,s(29)*s(7),(true->[])),arc(s(20)*s(5),2,s(29)*s(7),(true->[])),arc(s(34)*s(4),0,s(46)*s(6),(true->[])),arc(s(34)*s(4),1,s(46)*s(6),(true->[])),arc(s(34)*s(4),2,s(20)*s(7),(true->[])),arc(s(30)*s(3),0,s(35)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(5),(true->[])),arc(s(30)*s(3),2,s(41)*s(5),(true->[])),arc(s(35)*s(2),0,s(47)*s(4),(true->[])),arc(s(35)*s(2),1,s(47)*s(4),(true->[])),arc(s(35)*s(2),2,s(30)*s(5),(true->[])),arc(s(36)*s(1),0,s(48)*s(2),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(42)*s(3),(true->[])),arc(s(3)*s(12),0,s(7)*s(12),(true->[])),arc(s(3)*s(12),1,s(7)*s(12),(true->[])),arc(s(3)*s(12),2,s(2)*s(12),(true->[])),arc(s(2)*s(12),0,s(3)*s(12),(true->[])),arc(s(2)*s(12),1,s(5)*s(12),(true->[])),arc(s(2)*s(12),2,s(5)*s(12),(true->[])),arc(s(37)*s(11),0,s(3)*s(12),(true->[])),arc(s(37)*s(11),1,s(50)*s(11),(true->[])),arc(s(37)*s(11),2,s(50)*s(11),(true->[])),arc(s(43)*s(10),0,s(56)*s(10),(true->[])),arc(s(43)*s(10),1,s(56)*s(10),(true->[])),arc(s(43)*s(10),2,s(2)*s(12),(true->[])),arc(s(6)*s(11),0,s(8)*s(12),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(11)*s(11),(true->[])),arc(s(14)*s(10),0,s(22)*s(10),(true->[])),arc(s(14)*s(10),1,s(22)*s(10),(true->[])),arc(s(14)*s(10),2,s(6)*s(12),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(14)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(12),(true->[])),arc(s(18)*s(11),0,s(8)*s(12),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(27)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(12),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(18)*s(11),(true->[])),arc(s(32)*s(10),0,s(44)*s(10),(true->[])),arc(s(32)*s(10),1,s(44)*s(10),(true->[])),arc(s(32)*s(10),2,s(6)*s(12),(true->[])),arc(s(22)*s(10),0,s(32)*s(10),(true->[])),arc(s(22)*s(10),1,s(32)*s(10),(true->[])),arc(s(22)*s(10),2,s(6)*s(12),(true->[])),arc(s(38)*s(11),0,s(8)*s(12),(true->[])),arc(s(38)*s(11),1,s(51)*s(11),(true->[])),arc(s(38)*s(11),2,s(51)*s(11),(true->[])),arc(s(27)*s(11),0,s(8)*s(12),(true->[])),arc(s(27)*s(11),1,s(38)*s(11),(true->[])),arc(s(27)*s(11),2,s(38)*s(11),(true->[])),arc(s(44)*s(10),0,s(57)*s(10),(true->[])),arc(s(44)*s(10),1,s(57)*s(10),(true->[])),arc(s(44)*s(10),2,s(6)*s(12),(true->[])),arc(s(15)*s(8),0,s(23)*s(10),(true->[])),arc(s(15)*s(8),1,s(23)*s(10),(true->[])),arc(s(15)*s(8),2,s(12)*s(11),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(28)*s(11),(true->[])),arc(s(19)*s(9),2,s(28)*s(11),(true->[])),arc(s(12)*s(9),0,s(15)*s(10),(true->[])),arc(s(12)*s(9),1,s(19)*s(11),(true->[])),arc(s(12)*s(9),2,s(19)*s(11),(true->[])),arc(s(33)*s(8),0,s(45)*s(10),(true->[])),arc(s(33)*s(8),1,s(45)*s(10),(true->[])),arc(s(33)*s(8),2,s(12)*s(11),(true->[])),arc(s(23)*s(8),0,s(33)*s(10),(true->[])),arc(s(23)*s(8),1,s(33)*s(10),(true->[])),arc(s(23)*s(8),2,s(12)*s(11),(true->[])),arc(s(39)*s(9),0,s(15)*s(10),(true->[])),arc(s(39)*s(9),1,s(52)*s(11),(true->[])),arc(s(39)*s(9),2,s(52)*s(11),(true->[])),arc(s(28)*s(9),0,s(15)*s(10),(true->[])),arc(s(28)*s(9),1,s(39)*s(11),(true->[])),arc(s(28)*s(9),2,s(39)*s(11),(true->[])),arc(s(45)*s(8),0,s(58)*s(10),(true->[])),arc(s(45)*s(8),1,s(58)*s(10),(true->[])),arc(s(45)*s(8),2,s(12)*s(11),(true->[])),arc(s(20)*s(7),0,s(24)*s(8),(true->[])),arc(s(20)*s(7),1,s(29)*s(9),(true->[])),arc(s(20)*s(7),2,s(29)*s(9),(true->[])),arc(s(34)*s(6),0,s(46)*s(8),(true->[])),arc(s(34)*s(6),1,s(46)*s(8),(true->[])),arc(s(34)*s(6),2,s(20)*s(9),(true->[])),arc(s(24)*s(6),0,s(34)*s(8),(true->[])),arc(s(24)*s(6),1,s(34)*s(8),(true->[])),arc(s(24)*s(6),2,s(20)*s(9),(true->[])),arc(s(40)*s(7),0,s(24)*s(8),(true->[])),arc(s(40)*s(7),1,s(53)*s(9),(true->[])),arc(s(40)*s(7),2,s(53)*s(9),(true->[])),arc(s(29)*s(7),0,s(24)*s(8),(true->[])),arc(s(29)*s(7),1,s(40)*s(9),(true->[])),arc(s(29)*s(7),2,s(40)*s(9),(true->[])),arc(s(46)*s(6),0,s(59)*s(8),(true->[])),arc(s(46)*s(6),1,s(59)*s(8),(true->[])),arc(s(46)*s(6),2,s(20)*s(9),(true->[])),arc(s(35)*s(4),0,s(47)*s(6),(true->[])),arc(s(35)*s(4),1,s(47)*s(6),(true->[])),arc(s(35)*s(4),2,s(30)*s(7),(true->[])),arc(s(41)*s(5),0,s(35)*s(6),(true->[])),arc(s(41)*s(5),1,s(54)*s(7),(true->[])),arc(s(41)*s(5),2,s(54)*s(7),(true->[])),arc(s(30)*s(5),0,s(35)*s(6),(true->[])),arc(s(30)*s(5),1,s(41)*s(7),(true->[])),arc(s(30)*s(5),2,s(41)*s(7),(true->[])),arc(s(47)*s(4),0,s(60)*s(6),(true->[])),arc(s(47)*s(4),1,s(60)*s(6),(true->[])),arc(s(47)*s(4),2,s(30)*s(7),(true->[])),arc(s(42)*s(3),0,s(48)*s(4),(true->[])),arc(s(42)*s(3),1,s(55)*s(5),(true->[])),arc(s(42)*s(3),2,s(55)*s(5),(true->[])),arc(s(48)*s(2),0,s(61)*s(4),(true->[])),arc(s(48)*s(2),1,s(61)*s(4),(true->[])),arc(s(48)*s(2),2,s(42)*s(5),(true->[])),arc(s(49)*s(1),0,s(62)*s(2),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(3),(true->[])),arc(s(7)*s(12),0,s(13)*s(12),(true->[])),arc(s(7)*s(12),1,s(13)*s(12),(true->[])),arc(s(7)*s(12),2,s(2)*s(12),(true->[])),arc(s(5)*s(12),0,s(3)*s(12),(true->[])),arc(s(5)*s(12),1,s(10)*s(12),(true->[])),arc(s(5)*s(12),2,s(10)*s(12),(true->[])),arc(s(50)*s(11),0,s(3)*s(12),(true->[])),arc(s(50)*s(11),1,s(50)*s(11),(true->[])),arc(s(50)*s(11),2,s(50)*s(11),(true->[])),arc(s(56)*s(10),0,s(56)*s(10),(true->[])),arc(s(56)*s(10),1,s(56)*s(10),(true->[])),arc(s(56)*s(10),2,s(2)*s(12),(true->[])),arc(s(8)*s(12),0,s(14)*s(12),(true->[])),arc(s(8)*s(12),1,s(14)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(12),(true->[])),arc(s(6)*s(12),0,s(8)*s(12),(true->[])),arc(s(6)*s(12),1,s(11)*s(12),(true->[])),arc(s(6)*s(12),2,s(11)*s(12),(true->[])),arc(s(51)*s(11),0,s(8)*s(12),(true->[])),arc(s(51)*s(11),1,s(51)*s(11),(true->[])),arc(s(51)*s(11),2,s(51)*s(11),(true->[])),arc(s(57)*s(10),0,s(57)*s(10),(true->[])),arc(s(57)*s(10),1,s(57)*s(10),(true->[])),arc(s(57)*s(10),2,s(6)*s(12),(true->[])),arc(s(12)*s(11),0,s(15)*s(12),(true->[])),arc(s(12)*s(11),1,s(19)*s(11),(true->[])),arc(s(12)*s(11),2,s(19)*s(11),(true->[])),arc(s(23)*s(10),0,s(33)*s(10),(true->[])),arc(s(23)*s(10),1,s(33)*s(10),(true->[])),arc(s(23)*s(10),2,s(12)*s(12),(true->[])),arc(s(15)*s(10),0,s(23)*s(10),(true->[])),arc(s(15)*s(10),1,s(23)*s(10),(true->[])),arc(s(15)*s(10),2,s(12)*s(12),(true->[])),arc(s(28)*s(11),0,s(15)*s(12),(true->[])),arc(s(28)*s(11),1,s(39)*s(11),(true->[])),arc(s(28)*s(11),2,s(39)*s(11),(true->[])),arc(s(19)*s(11),0,s(15)*s(12),(true->[])),arc(s(19)*s(11),1,s(28)*s(11),(true->[])),arc(s(19)*s(11),2,s(28)*s(11),(true->[])),arc(s(45)*s(10),0,s(58)*s(10),(true->[])),arc(s(45)*s(10),1,s(58)*s(10),(true->[])),arc(s(45)*s(10),2,s(12)*s(12),(true->[])),arc(s(33)*s(10),0,s(45)*s(10),(true->[])),arc(s(33)*s(10),1,s(45)*s(10),(true->[])),arc(s(33)*s(10),2,s(12)*s(12),(true->[])),arc(s(52)*s(11),0,s(15)*s(12),(true->[])),arc(s(52)*s(11),1,s(52)*s(11),(true->[])),arc(s(52)*s(11),2,s(52)*s(11),(true->[])),arc(s(39)*s(11),0,s(15)*s(12),(true->[])),arc(s(39)*s(11),1,s(52)*s(11),(true->[])),arc(s(39)*s(11),2,s(52)*s(11),(true->[])),arc(s(58)*s(10),0,s(58)*s(10),(true->[])),arc(s(58)*s(10),1,s(58)*s(10),(true->[])),arc(s(58)*s(10),2,s(12)*s(12),(true->[])),arc(s(24)*s(8),0,s(34)*s(10),(true->[])),arc(s(24)*s(8),1,s(34)*s(10),(true->[])),arc(s(24)*s(8),2,s(20)*s(11),(true->[])),arc(s(29)*s(9),0,s(24)*s(10),(true->[])),arc(s(29)*s(9),1,s(40)*s(11),(true->[])),arc(s(29)*s(9),2,s(40)*s(11),(true->[])),arc(s(20)*s(9),0,s(24)*s(10),(true->[])),arc(s(20)*s(9),1,s(29)*s(11),(true->[])),arc(s(20)*s(9),2,s(29)*s(11),(true->[])),arc(s(46)*s(8),0,s(59)*s(10),(true->[])),arc(s(46)*s(8),1,s(59)*s(10),(true->[])),arc(s(46)*s(8),2,s(20)*s(11),(true->[])),arc(s(34)*s(8),0,s(46)*s(10),(true->[])),arc(s(34)*s(8),1,s(46)*s(10),(true->[])),arc(s(34)*s(8),2,s(20)*s(11),(true->[])),arc(s(53)*s(9),0,s(24)*s(10),(true->[])),arc(s(53)*s(9),1,s(53)*s(11),(true->[])),arc(s(53)*s(9),2,s(53)*s(11),(true->[])),arc(s(40)*s(9),0,s(24)*s(10),(true->[])),arc(s(40)*s(9),1,s(53)*s(11),(true->[])),arc(s(40)*s(9),2,s(53)*s(11),(true->[])),arc(s(59)*s(8),0,s(59)*s(10),(true->[])),arc(s(59)*s(8),1,s(59)*s(10),(true->[])),arc(s(59)*s(8),2,s(20)*s(11),(true->[])),arc(s(30)*s(7),0,s(35)*s(8),(true->[])),arc(s(30)*s(7),1,s(41)*s(9),(true->[])),arc(s(30)*s(7),2,s(41)*s(9),(true->[])),arc(s(47)*s(6),0,s(60)*s(8),(true->[])),arc(s(47)*s(6),1,s(60)*s(8),(true->[])),arc(s(47)*s(6),2,s(30)*s(9),(true->[])),arc(s(35)*s(6),0,s(47)*s(8),(true->[])),arc(s(35)*s(6),1,s(47)*s(8),(true->[])),arc(s(35)*s(6),2,s(30)*s(9),(true->[])),arc(s(54)*s(7),0,s(35)*s(8),(true->[])),arc(s(54)*s(7),1,s(54)*s(9),(true->[])),arc(s(54)*s(7),2,s(54)*s(9),(true->[])),arc(s(41)*s(7),0,s(35)*s(8),(true->[])),arc(s(41)*s(7),1,s(54)*s(9),(true->[])),arc(s(41)*s(7),2,s(54)*s(9),(true->[])),arc(s(60)*s(6),0,s(60)*s(8),(true->[])),arc(s(60)*s(6),1,s(60)*s(8),(true->[])),arc(s(60)*s(6),2,s(30)*s(9),(true->[])),arc(s(48)*s(4),0,s(61)*s(6),(true->[])),arc(s(48)*s(4),1,s(61)*s(6),(true->[])),arc(s(48)*s(4),2,s(42)*s(7),(true->[])),arc(s(55)*s(5),0,s(48)*s(6),(true->[])),arc(s(55)*s(5),1,s(55)*s(7),(true->[])),arc(s(55)*s(5),2,s(55)*s(7),(true->[])),arc(s(42)*s(5),0,s(48)*s(6),(true->[])),arc(s(42)*s(5),1,s(55)*s(7),(true->[])),arc(s(42)*s(5),2,s(55)*s(7),(true->[])),arc(s(61)*s(4),0,s(61)*s(6),(true->[])),arc(s(61)*s(4),1,s(61)*s(6),(true->[])),arc(s(61)*s(4),2,s(42)*s(7),(true->[])),arc(s(62)*s(1),0,s(62)*s(2),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(3),(true->[])),arc(s(62)*s(2),0,s(62)*s(4),(true->[])),arc(s(62)*s(2),1,s(62)*s(4),(true->[])),arc(s(62)*s(2),2,s(62)*s(5),(true->[])),arc(s(62)*s(3),0,s(62)*s(4),(true->[])),arc(s(62)*s(3),1,s(62)*s(5),(true->[])),arc(s(62)*s(3),2,s(62)*s(5),(true->[])),arc(s(13)*s(12),0,s(21)*s(12),(true->[])),arc(s(13)*s(12),1,s(21)*s(12),(true->[])),arc(s(13)*s(12),2,s(2)*s(12),(true->[])),arc(s(10)*s(12),0,s(3)*s(12),(true->[])),arc(s(10)*s(12),1,s(17)*s(12),(true->[])),arc(s(10)*s(12),2,s(17)*s(12),(true->[])),arc(s(14)*s(12),0,s(22)*s(12),(true->[])),arc(s(14)*s(12),1,s(22)*s(12),(true->[])),arc(s(14)*s(12),2,s(6)*s(12),(true->[])),arc(s(11)*s(12),0,s(8)*s(12),(true->[])),arc(s(11)*s(12),1,s(18)*s(12),(true->[])),arc(s(11)*s(12),2,s(18)*s(12),(true->[])),arc(s(15)*s(12),0,s(23)*s(12),(true->[])),arc(s(15)*s(12),1,s(23)*s(12),(true->[])),arc(s(15)*s(12),2,s(12)*s(12),(true->[])),arc(s(12)*s(12),0,s(15)*s(12),(true->[])),arc(s(12)*s(12),1,s(19)*s(12),(true->[])),arc(s(12)*s(12),2,s(19)*s(12),(true->[])),arc(s(20)*s(11),0,s(24)*s(12),(true->[])),arc(s(20)*s(11),1,s(29)*s(11),(true->[])),arc(s(20)*s(11),2,s(29)*s(11),(true->[])),arc(s(34)*s(10),0,s(46)*s(10),(true->[])),arc(s(34)*s(10),1,s(46)*s(10),(true->[])),arc(s(34)*s(10),2,s(20)*s(12),(true->[])),arc(s(24)*s(10),0,s(34)*s(10),(true->[])),arc(s(24)*s(10),1,s(34)*s(10),(true->[])),arc(s(24)*s(10),2,s(20)*s(12),(true->[])),arc(s(40)*s(11),0,s(24)*s(12),(true->[])),arc(s(40)*s(11),1,s(53)*s(11),(true->[])),arc(s(40)*s(11),2,s(53)*s(11),(true->[])),arc(s(29)*s(11),0,s(24)*s(12),(true->[])),arc(s(29)*s(11),1,s(40)*s(11),(true->[])),arc(s(29)*s(11),2,s(40)*s(11),(true->[])),arc(s(59)*s(10),0,s(59)*s(10),(true->[])),arc(s(59)*s(10),1,s(59)*s(10),(true->[])),arc(s(59)*s(10),2,s(20)*s(12),(true->[])),arc(s(46)*s(10),0,s(59)*s(10),(true->[])),arc(s(46)*s(10),1,s(59)*s(10),(true->[])),arc(s(46)*s(10),2,s(20)*s(12),(true->[])),arc(s(53)*s(11),0,s(24)*s(12),(true->[])),arc(s(53)*s(11),1,s(53)*s(11),(true->[])),arc(s(53)*s(11),2,s(53)*s(11),(true->[])),arc(s(35)*s(8),0,s(47)*s(10),(true->[])),arc(s(35)*s(8),1,s(47)*s(10),(true->[])),arc(s(35)*s(8),2,s(30)*s(11),(true->[])),arc(s(41)*s(9),0,s(35)*s(10),(true->[])),arc(s(41)*s(9),1,s(54)*s(11),(true->[])),arc(s(41)*s(9),2,s(54)*s(11),(true->[])),arc(s(30)*s(9),0,s(35)*s(10),(true->[])),arc(s(30)*s(9),1,s(41)*s(11),(true->[])),arc(s(30)*s(9),2,s(41)*s(11),(true->[])),arc(s(60)*s(8),0,s(60)*s(10),(true->[])),arc(s(60)*s(8),1,s(60)*s(10),(true->[])),arc(s(60)*s(8),2,s(30)*s(11),(true->[])),arc(s(47)*s(8),0,s(60)*s(10),(true->[])),arc(s(47)*s(8),1,s(60)*s(10),(true->[])),arc(s(47)*s(8),2,s(30)*s(11),(true->[])),arc(s(54)*s(9),0,s(35)*s(10),(true->[])),arc(s(54)*s(9),1,s(54)*s(11),(true->[])),arc(s(54)*s(9),2,s(54)*s(11),(true->[])),arc(s(42)*s(7),0,s(48)*s(8),(true->[])),arc(s(42)*s(7),1,s(55)*s(9),(true->[])),arc(s(42)*s(7),2,s(55)*s(9),(true->[])),arc(s(61)*s(6),0,s(61)*s(8),(true->[])),arc(s(61)*s(6),1,s(61)*s(8),(true->[])),arc(s(61)*s(6),2,s(42)*s(9),(true->[])),arc(s(48)*s(6),0,s(61)*s(8),(true->[])),arc(s(48)*s(6),1,s(61)*s(8),(true->[])),arc(s(48)*s(6),2,s(42)*s(9),(true->[])),arc(s(55)*s(7),0,s(48)*s(8),(true->[])),arc(s(55)*s(7),1,s(55)*s(9),(true->[])),arc(s(55)*s(7),2,s(55)*s(9),(true->[])),arc(s(62)*s(4),0,s(62)*s(6),(true->[])),arc(s(62)*s(4),1,s(62)*s(6),(true->[])),arc(s(62)*s(4),2,s(62)*s(7),(true->[])),arc(s(62)*s(5),0,s(62)*s(6),(true->[])),arc(s(62)*s(5),1,s(62)*s(7),(true->[])),arc(s(62)*s(5),2,s(62)*s(7),(true->[])),arc(s(21)*s(12),0,s(31)*s(12),(true->[])),arc(s(21)*s(12),1,s(31)*s(12),(true->[])),arc(s(21)*s(12),2,s(2)*s(12),(true->[])),arc(s(17)*s(12),0,s(3)*s(12),(true->[])),arc(s(17)*s(12),1,s(26)*s(12),(true->[])),arc(s(17)*s(12),2,s(26)*s(12),(true->[])),arc(s(22)*s(12),0,s(32)*s(12),(true->[])),arc(s(22)*s(12),1,s(32)*s(12),(true->[])),arc(s(22)*s(12),2,s(6)*s(12),(true->[])),arc(s(18)*s(12),0,s(8)*s(12),(true->[])),arc(s(18)*s(12),1,s(27)*s(12),(true->[])),arc(s(18)*s(12),2,s(27)*s(12),(true->[])),arc(s(23)*s(12),0,s(33)*s(12),(true->[])),arc(s(23)*s(12),1,s(33)*s(12),(true->[])),arc(s(23)*s(12),2,s(12)*s(12),(true->[])),arc(s(19)*s(12),0,s(15)*s(12),(true->[])),arc(s(19)*s(12),1,s(28)*s(12),(true->[])),arc(s(19)*s(12),2,s(28)*s(12),(true->[])),arc(s(24)*s(12),0,s(34)*s(12),(true->[])),arc(s(24)*s(12),1,s(34)*s(12),(true->[])),arc(s(24)*s(12),2,s(20)*s(12),(true->[])),arc(s(20)*s(12),0,s(24)*s(12),(true->[])),arc(s(20)*s(12),1,s(29)*s(12),(true->[])),arc(s(20)*s(12),2,s(29)*s(12),(true->[])),arc(s(30)*s(11),0,s(35)*s(12),(true->[])),arc(s(30)*s(11),1,s(41)*s(11),(true->[])),arc(s(30)*s(11),2,s(41)*s(11),(true->[])),arc(s(47)*s(10),0,s(60)*s(10),(true->[])),arc(s(47)*s(10),1,s(60)*s(10),(true->[])),arc(s(47)*s(10),2,s(30)*s(12),(true->[])),arc(s(35)*s(10),0,s(47)*s(10),(true->[])),arc(s(35)*s(10),1,s(47)*s(10),(true->[])),arc(s(35)*s(10),2,s(30)*s(12),(true->[])),arc(s(54)*s(11),0,s(35)*s(12),(true->[])),arc(s(54)*s(11),1,s(54)*s(11),(true->[])),arc(s(54)*s(11),2,s(54)*s(11),(true->[])),arc(s(41)*s(11),0,s(35)*s(12),(true->[])),arc(s(41)*s(11),1,s(54)*s(11),(true->[])),arc(s(41)*s(11),2,s(54)*s(11),(true->[])),arc(s(60)*s(10),0,s(60)*s(10),(true->[])),arc(s(60)*s(10),1,s(60)*s(10),(true->[])),arc(s(60)*s(10),2,s(30)*s(12),(true->[])),arc(s(48)*s(8),0,s(61)*s(10),(true->[])),arc(s(48)*s(8),1,s(61)*s(10),(true->[])),arc(s(48)*s(8),2,s(42)*s(11),(true->[])),arc(s(55)*s(9),0,s(48)*s(10),(true->[])),arc(s(55)*s(9),1,s(55)*s(11),(true->[])),arc(s(55)*s(9),2,s(55)*s(11),(true->[])),arc(s(42)*s(9),0,s(48)*s(10),(true->[])),arc(s(42)*s(9),1,s(55)*s(11),(true->[])),arc(s(42)*s(9),2,s(55)*s(11),(true->[])),arc(s(61)*s(8),0,s(61)*s(10),(true->[])),arc(s(61)*s(8),1,s(61)*s(10),(true->[])),arc(s(61)*s(8),2,s(42)*s(11),(true->[])),arc(s(62)*s(6),0,s(62)*s(8),(true->[])),arc(s(62)*s(6),1,s(62)*s(8),(true->[])),arc(s(62)*s(6),2,s(62)*s(9),(true->[])),arc(s(62)*s(7),0,s(62)*s(8),(true->[])),arc(s(62)*s(7),1,s(62)*s(9),(true->[])),arc(s(62)*s(7),2,s(62)*s(9),(true->[])),arc(s(31)*s(12),0,s(43)*s(12),(true->[])),arc(s(31)*s(12),1,s(43)*s(12),(true->[])),arc(s(31)*s(12),2,s(2)*s(12),(true->[])),arc(s(26)*s(12),0,s(3)*s(12),(true->[])),arc(s(26)*s(12),1,s(37)*s(12),(true->[])),arc(s(26)*s(12),2,s(37)*s(12),(true->[])),arc(s(32)*s(12),0,s(44)*s(12),(true->[])),arc(s(32)*s(12),1,s(44)*s(12),(true->[])),arc(s(32)*s(12),2,s(6)*s(12),(true->[])),arc(s(27)*s(12),0,s(8)*s(12),(true->[])),arc(s(27)*s(12),1,s(38)*s(12),(true->[])),arc(s(27)*s(12),2,s(38)*s(12),(true->[])),arc(s(33)*s(12),0,s(45)*s(12),(true->[])),arc(s(33)*s(12),1,s(45)*s(12),(true->[])),arc(s(33)*s(12),2,s(12)*s(12),(true->[])),arc(s(28)*s(12),0,s(15)*s(12),(true->[])),arc(s(28)*s(12),1,s(39)*s(12),(true->[])),arc(s(28)*s(12),2,s(39)*s(12),(true->[])),arc(s(34)*s(12),0,s(46)*s(12),(true->[])),arc(s(34)*s(12),1,s(46)*s(12),(true->[])),arc(s(34)*s(12),2,s(20)*s(12),(true->[])),arc(s(29)*s(12),0,s(24)*s(12),(true->[])),arc(s(29)*s(12),1,s(40)*s(12),(true->[])),arc(s(29)*s(12),2,s(40)*s(12),(true->[])),arc(s(35)*s(12),0,s(47)*s(12),(true->[])),arc(s(35)*s(12),1,s(47)*s(12),(true->[])),arc(s(35)*s(12),2,s(30)*s(12),(true->[])),arc(s(30)*s(12),0,s(35)*s(12),(true->[])),arc(s(30)*s(12),1,s(41)*s(12),(true->[])),arc(s(30)*s(12),2,s(41)*s(12),(true->[])),arc(s(42)*s(11),0,s(48)*s(12),(true->[])),arc(s(42)*s(11),1,s(55)*s(11),(true->[])),arc(s(42)*s(11),2,s(55)*s(11),(true->[])),arc(s(61)*s(10),0,s(61)*s(10),(true->[])),arc(s(61)*s(10),1,s(61)*s(10),(true->[])),arc(s(61)*s(10),2,s(42)*s(12),(true->[])),arc(s(48)*s(10),0,s(61)*s(10),(true->[])),arc(s(48)*s(10),1,s(61)*s(10),(true->[])),arc(s(48)*s(10),2,s(42)*s(12),(true->[])),arc(s(55)*s(11),0,s(48)*s(12),(true->[])),arc(s(55)*s(11),1,s(55)*s(11),(true->[])),arc(s(55)*s(11),2,s(55)*s(11),(true->[])),arc(s(62)*s(8),0,s(62)*s(10),(true->[])),arc(s(62)*s(8),1,s(62)*s(10),(true->[])),arc(s(62)*s(8),2,s(62)*s(11),(true->[])),arc(s(62)*s(9),0,s(62)*s(10),(true->[])),arc(s(62)*s(9),1,s(62)*s(11),(true->[])),arc(s(62)*s(9),2,s(62)*s(11),(true->[])),arc(s(43)*s(12),0,s(56)*s(12),(true->[])),arc(s(43)*s(12),1,s(56)*s(12),(true->[])),arc(s(43)*s(12),2,s(2)*s(12),(true->[])),arc(s(37)*s(12),0,s(3)*s(12),(true->[])),arc(s(37)*s(12),1,s(50)*s(12),(true->[])),arc(s(37)*s(12),2,s(50)*s(12),(true->[])),arc(s(44)*s(12),0,s(57)*s(12),(true->[])),arc(s(44)*s(12),1,s(57)*s(12),(true->[])),arc(s(44)*s(12),2,s(6)*s(12),(true->[])),arc(s(38)*s(12),0,s(8)*s(12),(true->[])),arc(s(38)*s(12),1,s(51)*s(12),(true->[])),arc(s(38)*s(12),2,s(51)*s(12),(true->[])),arc(s(45)*s(12),0,s(58)*s(12),(true->[])),arc(s(45)*s(12),1,s(58)*s(12),(true->[])),arc(s(45)*s(12),2,s(12)*s(12),(true->[])),arc(s(39)*s(12),0,s(15)*s(12),(true->[])),arc(s(39)*s(12),1,s(52)*s(12),(true->[])),arc(s(39)*s(12),2,s(52)*s(12),(true->[])),arc(s(46)*s(12),0,s(59)*s(12),(true->[])),arc(s(46)*s(12),1,s(59)*s(12),(true->[])),arc(s(46)*s(12),2,s(20)*s(12),(true->[])),arc(s(40)*s(12),0,s(24)*s(12),(true->[])),arc(s(40)*s(12),1,s(53)*s(12),(true->[])),arc(s(40)*s(12),2,s(53)*s(12),(true->[])),arc(s(47)*s(12),0,s(60)*s(12),(true->[])),arc(s(47)*s(12),1,s(60)*s(12),(true->[])),arc(s(47)*s(12),2,s(30)*s(12),(true->[])),arc(s(41)*s(12),0,s(35)*s(12),(true->[])),arc(s(41)*s(12),1,s(54)*s(12),(true->[])),arc(s(41)*s(12),2,s(54)*s(12),(true->[])),arc(s(48)*s(12),0,s(61)*s(12),(true->[])),arc(s(48)*s(12),1,s(61)*s(12),(true->[])),arc(s(48)*s(12),2,s(42)*s(12),(true->[])),arc(s(42)*s(12),0,s(48)*s(12),(true->[])),arc(s(42)*s(12),1,s(55)*s(12),(true->[])),arc(s(42)*s(12),2,s(55)*s(12),(true->[])),arc(s(62)*s(10),0,s(62)*s(10),(true->[])),arc(s(62)*s(10),1,s(62)*s(10),(true->[])),arc(s(62)*s(10),2,s(62)*s(12),(true->[])),arc(s(62)*s(11),0,s(62)*s(12),(true->[])),arc(s(62)*s(11),1,s(62)*s(11),(true->[])),arc(s(62)*s(11),2,s(62)*s(11),(true->[])),arc(s(56)*s(12),0,s(56)*s(12),(true->[])),arc(s(56)*s(12),1,s(56)*s(12),(true->[])),arc(s(56)*s(12),2,s(2)*s(12),(true->[])),arc(s(50)*s(12),0,s(3)*s(12),(true->[])),arc(s(50)*s(12),1,s(50)*s(12),(true->[])),arc(s(50)*s(12),2,s(50)*s(12),(true->[])),arc(s(57)*s(12),0,s(57)*s(12),(true->[])),arc(s(57)*s(12),1,s(57)*s(12),(true->[])),arc(s(57)*s(12),2,s(6)*s(12),(true->[])),arc(s(51)*s(12),0,s(8)*s(12),(true->[])),arc(s(51)*s(12),1,s(51)*s(12),(true->[])),arc(s(51)*s(12),2,s(51)*s(12),(true->[])),arc(s(58)*s(12),0,s(58)*s(12),(true->[])),arc(s(58)*s(12),1,s(58)*s(12),(true->[])),arc(s(58)*s(12),2,s(12)*s(12),(true->[])),arc(s(52)*s(12),0,s(15)*s(12),(true->[])),arc(s(52)*s(12),1,s(52)*s(12),(true->[])),arc(s(52)*s(12),2,s(52)*s(12),(true->[])),arc(s(59)*s(12),0,s(59)*s(12),(true->[])),arc(s(59)*s(12),1,s(59)*s(12),(true->[])),arc(s(59)*s(12),2,s(20)*s(12),(true->[])),arc(s(53)*s(12),0,s(24)*s(12),(true->[])),arc(s(53)*s(12),1,s(53)*s(12),(true->[])),arc(s(53)*s(12),2,s(53)*s(12),(true->[])),arc(s(60)*s(12),0,s(60)*s(12),(true->[])),arc(s(60)*s(12),1,s(60)*s(12),(true->[])),arc(s(60)*s(12),2,s(30)*s(12),(true->[])),arc(s(54)*s(12),0,s(35)*s(12),(true->[])),arc(s(54)*s(12),1,s(54)*s(12),(true->[])),arc(s(54)*s(12),2,s(54)*s(12),(true->[])),arc(s(61)*s(12),0,s(61)*s(12),(true->[])),arc(s(61)*s(12),1,s(61)*s(12),(true->[])),arc(s(61)*s(12),2,s(42)*s(12),(true->[])),arc(s(55)*s(12),0,s(48)*s(12),(true->[])),arc(s(55)*s(12),1,s(55)*s(12),(true->[])),arc(s(55)*s(12),2,s(55)*s(12),(true->[])),arc(s(62)*s(12),0,s(62)*s(12),(true->[])),arc(s(62)*s(12),1,s(62)*s(12),(true->[])),arc(s(62)*s(12),2,s(62)*s(12),(true->[]))],[],[],[])).
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sum_width_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1435: Illustrating the SUM_WIDTH_INFLEXION constraint of the Example
slot
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Automaton Figures 4.1436 and 4.1437 respectively depict the automaton associated with the constraint
SUM_WIDTH_INFLEXION and its simplified form.

= s





C ← default
D ← 0
R← default





≤ r ≥ t

R + C

=

><

>≤
{D ← D + 1}

≥
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

Figure 4.1436: Automaton for the SUM_WIDTH_INFLEXION constraint obtained by
applying decoration Table 3.37 to the seed transducer of the INFLEXION pattern where
default is 0 (transition r → t has the same registers updates as transition t→ r)

= s
{

D ← 0
R← default

}

≤ r ≥ t

R

=

><

>≤
{D ← D + 1}

≥
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

Figure 4.1437: Simplified automaton for the SUM_WIDTH_INFLEXION constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the INFLEXION
pattern where default is 0 (transition r → t has the same registers updates as transition
t→ r); Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di−1 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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Specialisation

s
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Figure 4.1438: (top) Automaton without registers for the SUM_WIDTH_INFLE-
XION_EQ_UP constraint; it describes all sequences maximising the sum of the widths
of all the occurrences of the INFLEXION pattern of a sequence of sv variables,
i.e. max(0, sv− 2) of the Restrictions slot (see ¬). (bottom) All corresponding solu-
tions for sv− 1 ∈ {1, 2, 3}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1439: Automaton without registers for the SUM_WIDTH_INFLE-
XION_IS_EVEN constraint; it achieves an even sum of width of the INFLEXION pattern
on a sequence of n variables; within the name of each state the second symbol repre-
sents whether the register D is even or odd, while the third symbol denotes whether the
register R is even or odd. The automaton for the SUM_WIDTH_INFLEXION_IS_ODD
constraint achieves an odd sum of width of the INFLEXION pattern on a sequence of n
variables; it is obtained by switching the accepting and the non-accepting states.
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SUM_WIDTH_PEAK

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint SUM_WIDTH_PEAK(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< (= | <)∗ (> | =)∗ >

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1443)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the PEAK pattern in the time-series given
by the VARIABLES collection. If the pattern does not occur, VALUE takes the default value
0.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (8, 〈7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1〉)

Figure 4.1440 provides an example where the SUM_WIDTH_PEAK

(8, [7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_peak,['20141203']).

ctr_origin(sum_width_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(sum_width_peak,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_peak,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_peak, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_peak, []).

ctr_functional_dependency(sum_width_peak, 1, [2]).

ctr_typical(sum_width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_width_peak,sum_width_peak(8,[[var-7],[var-5],[var-5],[var-1],[var-4],[var-5],[var-2],[var-2],[var-3],[var-5],[var-6],[var-2],[var-3],[var-3],[var-3],[var-1]])).


ctr_key_words(sum_width_peak,[]).

ctr_eval(sum_width_peak, [checker(sum_width_peak_c1),
    checker(sum_width_peak_c),
    automaton(sum_width_peak_a1),
    automaton(sum_width_peak_a),
    automaton_with_signature(sum_width_peak_a1_s),
    automaton_with_signature(sum_width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_peak_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_peak_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_peak_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_peak_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_peak_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_peak_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        sum_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_peak_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        sum_width_peak_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        sum_width_peak_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_peak_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_peak_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_width_peak_c([Xj|Xs], Default, r, Default, 0, A1000, Result).

sum_width_peak_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_peak_c1(VARS, Default, s, 0, Default, Value).

sum_width_peak_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_peak_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_peak_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_peak_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_width_peak_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_peak_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_peak_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_peak_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is D+1,
        sum_width_peak_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_width_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_peak_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_peak_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_peak_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_width_peak_c1([Xj|Xs], Default, r, 0, R, Result).

ctr_automaton_signature(sum_width_peak, sum_width_peak_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_peak, sum_width_peak_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_peak, sum_width_peak_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_peak, sum_width_peak_ao1, pair_signature(2,signature)).

sum_width_peak_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_peak_a(Flag,Value,VARIABLES,Default).

sum_width_peak_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_peak_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_peak_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_peak_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_peak_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_peak_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_peak_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_peak_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_peak_a1(Flag,Value,VARIABLES,Default).

sum_width_peak_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_peak_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_peak_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, R + D + 1])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([0, R + D + 1])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_peak_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_peak_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_peak_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_peak_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,GT,t,([0, R + D + 1])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(t,GT,t,([0, R + D + 1])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_peak_r(VALUE,Xs,SV):-
        sum_width_peak_r(VALUE,Xs,SV,SV).

sum_width_peak_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=1,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_peak, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(t,s,cf+cb),cell(t,r,cf+(df+(db+1))),cell(t,t,cf+cb)]).

ctr_glue_matrix1(sum_width_peak, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,0)]).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_0, kernel([source(s(2)),sink(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_1, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_2, kernel([source(s(2)),sink(s(6))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_3, kernel([source(s(3)),sink(s(10))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(1),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(2),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_4, kernel([source(s(4)),sink(s(15))],[arc(s(1),0,s(7),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(10),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(14),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(7),(true->[])),arc(s(11),1,s(1),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(2),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(3),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_5, kernel([source(s(5)),sink(s(21))],[arc(s(1),0,s(8),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(11),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(15),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(20),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(1),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(11),(true->[])),arc(s(17),1,s(2),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(15),(true->[])),arc(s(18),1,s(3),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(4),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_gt_0, kernel([source(a),sink(c)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,b,(true->[])),arc(b,1,b,(true->[])),arc(b,2,c,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(r,0,r1,(true->[])),arc(r,1,r1,(true->[])),arc(r,2,t,(true->[])),arc(r1,0,r1,(true->[])),arc(r1,1,r1,(true->[])),arc(r1,2,t,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,t,(true->[])),arc(t1,1,t1,(true->[])),arc(t1,2,t,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_up_minus_2, kernel([source(a),sink(h),sink(i),sink(j),sink(l),sink(o),sink(q),sink(s)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,e,(true->[])),arc(b,1,d,(true->[])),arc(b,2,d,(true->[])),arc(c,0,f,(true->[])),arc(c,1,f,(true->[])),arc(c,2,g,(true->[])),arc(d,0,i,(true->[])),arc(d,1,h,(true->[])),arc(d,2,h,(true->[])),arc(e,0,j,(true->[])),arc(e,1,j,(true->[])),arc(e,2,k,(true->[])),arc(f,0,l,(true->[])),arc(f,1,l,(true->[])),arc(f,2,g,(true->[])),arc(g,0,e,(true->[])),arc(g,1,m,(true->[])),arc(g,2,g,(true->[])),arc(i,0,n,(true->[])),arc(i,1,n,(true->[])),arc(i,2,o,(true->[])),arc(j,0,p,(true->[])),arc(j,1,p,(true->[])),arc(j,2,k,(true->[])),arc(k,0,i,(true->[])),arc(k,1,q,(true->[])),arc(k,2,k,(true->[])),arc(l,0,r,(true->[])),arc(l,1,r,(true->[])),arc(l,2,g,(true->[])),arc(m,0,i,(true->[])),arc(m,1,s,(true->[])),arc(m,2,g,(true->[])),arc(n,0,n,(true->[])),arc(n,1,n,(true->[])),arc(n,2,o,(true->[])),arc(o,1,t,(true->[])),arc(o,2,o,(true->[])),arc(p,0,p,(true->[])),arc(p,1,p,(true->[])),arc(p,2,k,(true->[])),arc(q,1,u,(true->[])),arc(q,2,k,(true->[])),arc(r,0,r,(true->[])),arc(r,1,r,(true->[])),arc(r,2,g,(true->[])),arc(s,1,v,(true->[])),arc(s,2,g,(true->[])),arc(t,1,t,(true->[])),arc(t,2,o,(true->[])),arc(u,1,u,(true->[])),arc(u,2,k,(true->[])),arc(v,1,v,(true->[])),arc(v,2,g,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_1_and_up_minus_1, kernel([source(a),sink(f),sink(g)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,d,(true->[])),arc(b,1,b,(true->[])),arc(b,2,b,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,e,(true->[])),arc(d,0,d,(true->[])),arc(d,1,d,(true->[])),arc(d,2,g,(true->[])),arc(e,0,g,(true->[])),arc(e,1,f,(true->[])),arc(e,2,e,(true->[])),arc(f,0,g,(true->[])),arc(f,1,f,(true->[])),arc(f,2,e,(true->[])),arc(g,0,g,(true->[])),arc(g,1,g,(true->[])),arc(g,2,g,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(rOE),sink(tEE),sink(tOE)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,tEE,(true->[])),arc(rEE,0,rOE,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,tEO,(true->[])),arc(rOE,0,rEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,tEE,(true->[])),arc(tEE,0,rEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,tEO,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,tEO,(true->[])),arc(tEO,0,rEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,tEE,(true->[])),arc(rOO,0,rEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,tEO,(true->[])),arc(rEO,0,rOO,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,tEE,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_is_odd, kernel([source(sEE),sink(rEO),sink(rOO),sink(tEO),sink(tOO)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,tEE,(true->[])),arc(rEE,0,rOE,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,tEO,(true->[])),arc(rOE,0,rEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,tEE,(true->[])),arc(tEE,0,rEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,tEO,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,tEO,(true->[])),arc(tEO,0,rEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,tEE,(true->[])),arc(rOO,0,rEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,tEO,(true->[])),arc(rEO,0,rOO,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,tEE,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_lt_up, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_up_minus_1, kernel([source(s(2)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(13),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(11),(true->[])),arc(s(5),1,s(12),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(10),0,s(1),(true->[])),arc(s(10),1,s(1),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(3),(true->[])),arc(s(11),2,s(13),(true->[])),arc(s(12),1,s(7),(true->[])),arc(s(12),2,s(5),(true->[])),arc(s(13),1,s(8),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_lt_up_minus_1, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(3),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(8),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_gt_2, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_lt_up_minus_2, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(17),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(23),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(3),(true->[])),arc(s(14),0,s(23),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(8),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(23),(true->[])),arc(s(16),1,s(23),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(3),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(3),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(8),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(15),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(23),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_up_minus_3, kernel([source(s(2)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(11),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(19),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(33),(true->[])),arc(s(14),0,s(26),(true->[])),arc(s(14),1,s(26),(true->[])),arc(s(14),2,s(5),(true->[])),arc(s(15),0,s(27),(true->[])),arc(s(15),1,s(27),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(28),(true->[])),arc(s(16),1,s(28),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(29),(true->[])),arc(s(17),1,s(30),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),0,s(29),(true->[])),arc(s(18),1,s(31),(true->[])),arc(s(18),2,s(11),(true->[])),arc(s(19),0,s(29),(true->[])),arc(s(19),1,s(32),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),0,s(29),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(5),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(11),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(19),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(33),(true->[])),arc(s(26),0,s(1),(true->[])),arc(s(26),1,s(1),(true->[])),arc(s(26),2,s(5),(true->[])),arc(s(27),0,s(3),(true->[])),arc(s(27),1,s(3),(true->[])),arc(s(27),2,s(11),(true->[])),arc(s(28),0,s(7),(true->[])),arc(s(28),1,s(7),(true->[])),arc(s(28),2,s(19),(true->[])),arc(s(29),0,s(13),(true->[])),arc(s(29),1,s(13),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),1,s(21),(true->[])),arc(s(30),2,s(5),(true->[])),arc(s(31),1,s(22),(true->[])),arc(s(31),2,s(11),(true->[])),arc(s(32),1,s(23),(true->[])),arc(s(32),2,s(19),(true->[])),arc(s(33),1,s(24),(true->[])),arc(s(33),2,s(33),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_gt_3, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(4),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_lt_up_minus_3, kernel([source(s(1)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(17),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(3),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(8),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(26),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(3),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(28),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(29),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(34),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(3),(true->[])),arc(s(22),0,s(34),(true->[])),arc(s(22),1,s(31),(true->[])),arc(s(22),2,s(8),(true->[])),arc(s(23),0,s(34),(true->[])),arc(s(23),1,s(32),(true->[])),arc(s(23),2,s(15),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(33),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(34),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(34),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(3),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(8),(true->[])),arc(s(28),0,s(28),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(15),(true->[])),arc(s(29),0,s(29),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(24),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(3),(true->[])),arc(s(31),0,s(34),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(8),(true->[])),arc(s(32),0,s(34),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(15),(true->[])),arc(s(33),0,s(34),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(24),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(34),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_up_minus_4, kernel([source(s(2)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(11),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(19),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(29),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(5),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(24),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(11),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(30),(true->[])),arc(s(20),2,s(30),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(46),(true->[])),arc(s(22),0,s(37),(true->[])),arc(s(22),1,s(37),(true->[])),arc(s(22),2,s(5),(true->[])),arc(s(23),0,s(38),(true->[])),arc(s(23),1,s(38),(true->[])),arc(s(23),2,s(11),(true->[])),arc(s(24),0,s(39),(true->[])),arc(s(24),1,s(39),(true->[])),arc(s(24),2,s(19),(true->[])),arc(s(25),0,s(40),(true->[])),arc(s(25),1,s(40),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(41),(true->[])),arc(s(26),1,s(42),(true->[])),arc(s(26),2,s(5),(true->[])),arc(s(27),0,s(41),(true->[])),arc(s(27),1,s(43),(true->[])),arc(s(27),2,s(11),(true->[])),arc(s(28),0,s(41),(true->[])),arc(s(28),1,s(44),(true->[])),arc(s(28),2,s(19),(true->[])),arc(s(29),0,s(41),(true->[])),arc(s(29),1,s(45),(true->[])),arc(s(29),2,s(29),(true->[])),arc(s(30),0,s(41),(true->[])),arc(s(30),1,s(36),(true->[])),arc(s(30),2,s(36),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(5),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(11),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(19),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(29),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(46),(true->[])),arc(s(37),0,s(1),(true->[])),arc(s(37),1,s(1),(true->[])),arc(s(37),2,s(5),(true->[])),arc(s(38),0,s(3),(true->[])),arc(s(38),1,s(3),(true->[])),arc(s(38),2,s(11),(true->[])),arc(s(39),0,s(7),(true->[])),arc(s(39),1,s(7),(true->[])),arc(s(39),2,s(19),(true->[])),arc(s(40),0,s(13),(true->[])),arc(s(40),1,s(13),(true->[])),arc(s(40),2,s(29),(true->[])),arc(s(41),0,s(21),(true->[])),arc(s(41),1,s(21),(true->[])),arc(s(41),2,s(46),(true->[])),arc(s(42),1,s(31),(true->[])),arc(s(42),2,s(5),(true->[])),arc(s(43),1,s(32),(true->[])),arc(s(43),2,s(11),(true->[])),arc(s(44),1,s(33),(true->[])),arc(s(44),2,s(19),(true->[])),arc(s(45),1,s(34),(true->[])),arc(s(45),2,s(29),(true->[])),arc(s(46),1,s(35),(true->[])),arc(s(46),2,s(46),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_gt_4, kernel([source(s(1)),sink(s(16))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(4),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(4),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(16),(true->[])),arc(s(13),0,s(7),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_lt_up_minus_4, kernel([source(s(1)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46)),sink(s(47))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(17),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(3),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(8),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(26),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(3),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(28),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(29),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(30),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(3),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(8),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(33),(true->[])),arc(s(23),2,s(15),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(36),(true->[])),arc(s(25),2,s(36),(true->[])),arc(s(26),0,s(37),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(3),(true->[])),arc(s(27),0,s(38),(true->[])),arc(s(27),1,s(38),(true->[])),arc(s(27),2,s(8),(true->[])),arc(s(28),0,s(39),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(15),(true->[])),arc(s(29),0,s(40),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(24),(true->[])),arc(s(30),0,s(41),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(47),(true->[])),arc(s(31),1,s(42),(true->[])),arc(s(31),2,s(3),(true->[])),arc(s(32),0,s(47),(true->[])),arc(s(32),1,s(43),(true->[])),arc(s(32),2,s(8),(true->[])),arc(s(33),0,s(47),(true->[])),arc(s(33),1,s(44),(true->[])),arc(s(33),2,s(15),(true->[])),arc(s(34),0,s(47),(true->[])),arc(s(34),1,s(45),(true->[])),arc(s(34),2,s(24),(true->[])),arc(s(35),0,s(47),(true->[])),arc(s(35),1,s(46),(true->[])),arc(s(35),2,s(35),(true->[])),arc(s(36),0,s(47),(true->[])),arc(s(36),1,s(47),(true->[])),arc(s(36),2,s(47),(true->[])),arc(s(37),0,s(37),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(3),(true->[])),arc(s(38),0,s(38),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(8),(true->[])),arc(s(39),0,s(39),(true->[])),arc(s(39),1,s(39),(true->[])),arc(s(39),2,s(15),(true->[])),arc(s(40),0,s(40),(true->[])),arc(s(40),1,s(40),(true->[])),arc(s(40),2,s(24),(true->[])),arc(s(41),0,s(41),(true->[])),arc(s(41),1,s(41),(true->[])),arc(s(41),2,s(35),(true->[])),arc(s(42),0,s(47),(true->[])),arc(s(42),1,s(42),(true->[])),arc(s(42),2,s(3),(true->[])),arc(s(43),0,s(47),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(8),(true->[])),arc(s(44),0,s(47),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(15),(true->[])),arc(s(45),0,s(47),(true->[])),arc(s(45),1,s(45),(true->[])),arc(s(45),2,s(24),(true->[])),arc(s(46),0,s(47),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(35),(true->[])),arc(s(47),0,s(47),(true->[])),arc(s(47),1,s(47),(true->[])),arc(s(47),2,s(47),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_eq_up_minus_5, kernel([source(s(2)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(5),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(11),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(19),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(29),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(5),(true->[])),arc(s(15),0,s(23),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(24),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(5),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(11),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(30),(true->[])),arc(s(20),2,s(30),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(41),(true->[])),arc(s(22),0,s(32),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(5),(true->[])),arc(s(23),0,s(33),(true->[])),arc(s(23),1,s(33),(true->[])),arc(s(23),2,s(11),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(19),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(35),(true->[])),arc(s(25),2,s(29),(true->[])),arc(s(26),0,s(36),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(5),(true->[])),arc(s(27),0,s(36),(true->[])),arc(s(27),1,s(38),(true->[])),arc(s(27),2,s(11),(true->[])),arc(s(28),0,s(36),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(19),(true->[])),arc(s(29),0,s(36),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(29),(true->[])),arc(s(30),0,s(36),(true->[])),arc(s(30),1,s(42),(true->[])),arc(s(30),2,s(42),(true->[])),arc(s(31),0,s(31),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(61),(true->[])),arc(s(32),0,s(50),(true->[])),arc(s(32),1,s(50),(true->[])),arc(s(32),2,s(5),(true->[])),arc(s(33),0,s(51),(true->[])),arc(s(33),1,s(51),(true->[])),arc(s(33),2,s(11),(true->[])),arc(s(34),0,s(52),(true->[])),arc(s(34),1,s(52),(true->[])),arc(s(34),2,s(19),(true->[])),arc(s(35),0,s(53),(true->[])),arc(s(35),1,s(53),(true->[])),arc(s(35),2,s(29),(true->[])),arc(s(36),0,s(54),(true->[])),arc(s(36),1,s(54),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(55),(true->[])),arc(s(37),1,s(56),(true->[])),arc(s(37),2,s(5),(true->[])),arc(s(38),0,s(55),(true->[])),arc(s(38),1,s(57),(true->[])),arc(s(38),2,s(11),(true->[])),arc(s(39),0,s(55),(true->[])),arc(s(39),1,s(58),(true->[])),arc(s(39),2,s(19),(true->[])),arc(s(40),0,s(55),(true->[])),arc(s(40),1,s(59),(true->[])),arc(s(40),2,s(29),(true->[])),arc(s(41),0,s(55),(true->[])),arc(s(41),1,s(60),(true->[])),arc(s(41),2,s(41),(true->[])),arc(s(42),0,s(55),(true->[])),arc(s(42),1,s(49),(true->[])),arc(s(42),2,s(49),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(5),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(11),(true->[])),arc(s(45),1,s(45),(true->[])),arc(s(45),2,s(19),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(29),(true->[])),arc(s(47),1,s(47),(true->[])),arc(s(47),2,s(41),(true->[])),arc(s(48),1,s(48),(true->[])),arc(s(48),2,s(61),(true->[])),arc(s(50),0,s(1),(true->[])),arc(s(50),1,s(1),(true->[])),arc(s(50),2,s(5),(true->[])),arc(s(51),0,s(3),(true->[])),arc(s(51),1,s(3),(true->[])),arc(s(51),2,s(11),(true->[])),arc(s(52),0,s(7),(true->[])),arc(s(52),1,s(7),(true->[])),arc(s(52),2,s(19),(true->[])),arc(s(53),0,s(13),(true->[])),arc(s(53),1,s(13),(true->[])),arc(s(53),2,s(29),(true->[])),arc(s(54),0,s(21),(true->[])),arc(s(54),1,s(21),(true->[])),arc(s(54),2,s(41),(true->[])),arc(s(55),0,s(31),(true->[])),arc(s(55),1,s(31),(true->[])),arc(s(55),2,s(61),(true->[])),arc(s(56),1,s(43),(true->[])),arc(s(56),2,s(5),(true->[])),arc(s(57),1,s(44),(true->[])),arc(s(57),2,s(11),(true->[])),arc(s(58),1,s(45),(true->[])),arc(s(58),2,s(19),(true->[])),arc(s(59),1,s(46),(true->[])),arc(s(59),2,s(29),(true->[])),arc(s(60),1,s(47),(true->[])),arc(s(60),2,s(41),(true->[])),arc(s(61),1,s(48),(true->[])),arc(s(61),2,s(61),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_gt_5, kernel([source(s(1)),sink(s(22))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(4),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(4),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(7),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(21),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(4),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(22),(true->[])),arc(s(18),0,s(7),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(11),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(16),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(22),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_lt_up_minus_5, kernel([source(s(1)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(17),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),0,s(18),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(3),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(22),(true->[])),arc(s(14),2,s(8),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(26),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(3),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(8),(true->[])),arc(s(19),0,s(28),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(29),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(30),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(3),(true->[])),arc(s(22),0,s(30),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(8),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(33),(true->[])),arc(s(23),2,s(15),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(30),(true->[])),arc(s(25),1,s(36),(true->[])),arc(s(25),2,s(36),(true->[])),arc(s(26),0,s(37),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(3),(true->[])),arc(s(27),0,s(38),(true->[])),arc(s(27),1,s(38),(true->[])),arc(s(27),2,s(8),(true->[])),arc(s(28),0,s(39),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(15),(true->[])),arc(s(29),0,s(40),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(24),(true->[])),arc(s(30),0,s(41),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(42),(true->[])),arc(s(31),1,s(43),(true->[])),arc(s(31),2,s(3),(true->[])),arc(s(32),0,s(42),(true->[])),arc(s(32),1,s(44),(true->[])),arc(s(32),2,s(8),(true->[])),arc(s(33),0,s(42),(true->[])),arc(s(33),1,s(45),(true->[])),arc(s(33),2,s(15),(true->[])),arc(s(34),0,s(42),(true->[])),arc(s(34),1,s(46),(true->[])),arc(s(34),2,s(24),(true->[])),arc(s(35),0,s(42),(true->[])),arc(s(35),1,s(47),(true->[])),arc(s(35),2,s(35),(true->[])),arc(s(36),0,s(42),(true->[])),arc(s(36),1,s(49),(true->[])),arc(s(36),2,s(49),(true->[])),arc(s(37),0,s(50),(true->[])),arc(s(37),1,s(50),(true->[])),arc(s(37),2,s(3),(true->[])),arc(s(38),0,s(51),(true->[])),arc(s(38),1,s(51),(true->[])),arc(s(38),2,s(8),(true->[])),arc(s(39),0,s(52),(true->[])),arc(s(39),1,s(52),(true->[])),arc(s(39),2,s(15),(true->[])),arc(s(40),0,s(53),(true->[])),arc(s(40),1,s(53),(true->[])),arc(s(40),2,s(24),(true->[])),arc(s(41),0,s(54),(true->[])),arc(s(41),1,s(54),(true->[])),arc(s(41),2,s(35),(true->[])),arc(s(42),0,s(55),(true->[])),arc(s(42),1,s(55),(true->[])),arc(s(42),2,s(48),(true->[])),arc(s(43),0,s(62),(true->[])),arc(s(43),1,s(56),(true->[])),arc(s(43),2,s(3),(true->[])),arc(s(44),0,s(62),(true->[])),arc(s(44),1,s(57),(true->[])),arc(s(44),2,s(8),(true->[])),arc(s(45),0,s(62),(true->[])),arc(s(45),1,s(58),(true->[])),arc(s(45),2,s(15),(true->[])),arc(s(46),0,s(62),(true->[])),arc(s(46),1,s(59),(true->[])),arc(s(46),2,s(24),(true->[])),arc(s(47),0,s(62),(true->[])),arc(s(47),1,s(60),(true->[])),arc(s(47),2,s(35),(true->[])),arc(s(48),0,s(62),(true->[])),arc(s(48),1,s(61),(true->[])),arc(s(48),2,s(48),(true->[])),arc(s(49),0,s(62),(true->[])),arc(s(49),1,s(62),(true->[])),arc(s(49),2,s(62),(true->[])),arc(s(50),0,s(50),(true->[])),arc(s(50),1,s(50),(true->[])),arc(s(50),2,s(3),(true->[])),arc(s(51),0,s(51),(true->[])),arc(s(51),1,s(51),(true->[])),arc(s(51),2,s(8),(true->[])),arc(s(52),0,s(52),(true->[])),arc(s(52),1,s(52),(true->[])),arc(s(52),2,s(15),(true->[])),arc(s(53),0,s(53),(true->[])),arc(s(53),1,s(53),(true->[])),arc(s(53),2,s(24),(true->[])),arc(s(54),0,s(54),(true->[])),arc(s(54),1,s(54),(true->[])),arc(s(54),2,s(35),(true->[])),arc(s(55),0,s(55),(true->[])),arc(s(55),1,s(55),(true->[])),arc(s(55),2,s(48),(true->[])),arc(s(56),0,s(62),(true->[])),arc(s(56),1,s(56),(true->[])),arc(s(56),2,s(3),(true->[])),arc(s(57),0,s(62),(true->[])),arc(s(57),1,s(57),(true->[])),arc(s(57),2,s(8),(true->[])),arc(s(58),0,s(62),(true->[])),arc(s(58),1,s(58),(true->[])),arc(s(58),2,s(15),(true->[])),arc(s(59),0,s(62),(true->[])),arc(s(59),1,s(59),(true->[])),arc(s(59),2,s(24),(true->[])),arc(s(60),0,s(62),(true->[])),arc(s(60),1,s(60),(true->[])),arc(s(60),2,s(35),(true->[])),arc(s(61),0,s(62),(true->[])),arc(s(61),1,s(61),(true->[])),arc(s(61),2,s(48),(true->[])),arc(s(62),0,s(62),(true->[])),arc(s(62),1,s(62),(true->[])),arc(s(62),2,s(62),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(3)),sink(s(7)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(3)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(4)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(3)*s(4),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(3)*s(4),0,s(7)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(3)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(3)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(7)),sink(s(7)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(6),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(5),0,s(7)*s(4),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(3)*s(7),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(3)*s(7),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(6),(true->[])),arc(s(3)*s(7),0,s(7)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(6)*s(6),0,s(7)*s(6),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(3)*s(7),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(4),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(7),(true->[])),arc(s(6)*s(7),0,s(7)*s(7),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(3)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(11)),sink(s(7)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(7),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(5),0,s(7)*s(4),(true->[])),arc(s(6)*s(5),1,s(6)*s(8),(true->[])),arc(s(6)*s(5),2,s(3)*s(10),(true->[])),arc(s(7)*s(4),0,s(7)*s(7),(true->[])),arc(s(7)*s(4),1,s(7)*s(7),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(5)*s(7),0,s(5)*s(10),(true->[])),arc(s(5)*s(7),1,s(5)*s(10),(true->[])),arc(s(5)*s(7),2,s(3)*s(10),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(6),(true->[])),arc(s(3)*s(10),0,s(7)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(3)*s(11),(true->[])),arc(s(6)*s(9),0,s(7)*s(7),(true->[])),arc(s(6)*s(9),1,s(6)*s(9),(true->[])),arc(s(6)*s(9),2,s(3)*s(11),(true->[])),arc(s(7)*s(7),0,s(7)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(10),(true->[])),arc(s(7)*s(7),2,s(7)*s(10),(true->[])),arc(s(6)*s(8),0,s(7)*s(4),(true->[])),arc(s(6)*s(8),1,s(6)*s(8),(true->[])),arc(s(6)*s(8),2,s(3)*s(11),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(3)*s(11),(true->[])),arc(s(7)*s(5),0,s(7)*s(4),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(7)*s(10),(true->[])),arc(s(3)*s(11),0,s(7)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(3)*s(11),(true->[])),arc(s(6)*s(10),0,s(7)*s(10),(true->[])),arc(s(6)*s(10),1,s(6)*s(10),(true->[])),arc(s(6)*s(10),2,s(3)*s(11),(true->[])),arc(s(7)*s(10),0,s(7)*s(10),(true->[])),arc(s(7)*s(10),1,s(7)*s(10),(true->[])),arc(s(7)*s(10),2,s(7)*s(11),(true->[])),arc(s(7)*s(9),0,s(7)*s(7),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(7)*s(11),(true->[])),arc(s(7)*s(8),0,s(7)*s(4),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(11),(true->[])),arc(s(6)*s(11),0,s(7)*s(11),(true->[])),arc(s(6)*s(11),1,s(6)*s(11),(true->[])),arc(s(6)*s(11),2,s(3)*s(11),(true->[])),arc(s(7)*s(11),0,s(7)*s(11),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(7)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(16)),sink(s(7)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(7),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(5),0,s(7)*s(4),(true->[])),arc(s(6)*s(5),1,s(6)*s(8),(true->[])),arc(s(6)*s(5),2,s(3)*s(10),(true->[])),arc(s(7)*s(4),0,s(7)*s(7),(true->[])),arc(s(7)*s(4),1,s(7)*s(7),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(5)*s(7),0,s(5)*s(11),(true->[])),arc(s(5)*s(7),1,s(5)*s(11),(true->[])),arc(s(5)*s(7),2,s(3)*s(10),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(6),(true->[])),arc(s(3)*s(10),0,s(7)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(9),0,s(7)*s(7),(true->[])),arc(s(6)*s(9),1,s(6)*s(13),(true->[])),arc(s(6)*s(9),2,s(3)*s(15),(true->[])),arc(s(7)*s(7),0,s(7)*s(11),(true->[])),arc(s(7)*s(7),1,s(7)*s(11),(true->[])),arc(s(7)*s(7),2,s(7)*s(10),(true->[])),arc(s(6)*s(8),0,s(7)*s(4),(true->[])),arc(s(6)*s(8),1,s(6)*s(12),(true->[])),arc(s(6)*s(8),2,s(3)*s(15),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(10),(true->[])),arc(s(5)*s(11),0,s(5)*s(15),(true->[])),arc(s(5)*s(11),1,s(5)*s(15),(true->[])),arc(s(5)*s(11),2,s(3)*s(15),(true->[])),arc(s(7)*s(5),0,s(7)*s(4),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(7)*s(10),(true->[])),arc(s(3)*s(15),0,s(7)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(3)*s(16),(true->[])),arc(s(6)*s(14),0,s(7)*s(11),(true->[])),arc(s(6)*s(14),1,s(6)*s(14),(true->[])),arc(s(6)*s(14),2,s(3)*s(16),(true->[])),arc(s(7)*s(11),0,s(7)*s(15),(true->[])),arc(s(7)*s(11),1,s(7)*s(15),(true->[])),arc(s(7)*s(11),2,s(7)*s(15),(true->[])),arc(s(6)*s(13),0,s(7)*s(7),(true->[])),arc(s(6)*s(13),1,s(6)*s(13),(true->[])),arc(s(6)*s(13),2,s(3)*s(16),(true->[])),arc(s(7)*s(10),0,s(7)*s(11),(true->[])),arc(s(7)*s(10),1,s(7)*s(14),(true->[])),arc(s(7)*s(10),2,s(7)*s(15),(true->[])),arc(s(6)*s(12),0,s(7)*s(4),(true->[])),arc(s(6)*s(12),1,s(6)*s(12),(true->[])),arc(s(6)*s(12),2,s(3)*s(16),(true->[])),arc(s(7)*s(9),0,s(7)*s(7),(true->[])),arc(s(7)*s(9),1,s(7)*s(13),(true->[])),arc(s(7)*s(9),2,s(7)*s(15),(true->[])),arc(s(5)*s(15),0,s(5)*s(15),(true->[])),arc(s(5)*s(15),1,s(5)*s(15),(true->[])),arc(s(5)*s(15),2,s(3)*s(16),(true->[])),arc(s(7)*s(8),0,s(7)*s(4),(true->[])),arc(s(7)*s(8),1,s(7)*s(12),(true->[])),arc(s(7)*s(8),2,s(7)*s(15),(true->[])),arc(s(3)*s(16),0,s(7)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(3)*s(16),(true->[])),arc(s(6)*s(15),0,s(7)*s(15),(true->[])),arc(s(6)*s(15),1,s(6)*s(15),(true->[])),arc(s(6)*s(15),2,s(3)*s(16),(true->[])),arc(s(7)*s(15),0,s(7)*s(15),(true->[])),arc(s(7)*s(15),1,s(7)*s(15),(true->[])),arc(s(7)*s(15),2,s(7)*s(16),(true->[])),arc(s(7)*s(14),0,s(7)*s(11),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(7)*s(16),(true->[])),arc(s(7)*s(13),0,s(7)*s(7),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(7)*s(16),(true->[])),arc(s(7)*s(12),0,s(7)*s(4),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(7)*s(16),(true->[])),arc(s(6)*s(16),0,s(7)*s(16),(true->[])),arc(s(6)*s(16),1,s(6)*s(16),(true->[])),arc(s(6)*s(16),2,s(3)*s(16),(true->[])),arc(s(7)*s(16),0,s(7)*s(16),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(7)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(22)),sink(s(7)*s(22))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(7),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(3)*s(6),0,s(7)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(5),0,s(7)*s(4),(true->[])),arc(s(6)*s(5),1,s(6)*s(8),(true->[])),arc(s(6)*s(5),2,s(3)*s(10),(true->[])),arc(s(7)*s(4),0,s(7)*s(7),(true->[])),arc(s(7)*s(4),1,s(7)*s(7),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(5)*s(7),0,s(5)*s(11),(true->[])),arc(s(5)*s(7),1,s(5)*s(11),(true->[])),arc(s(5)*s(7),2,s(3)*s(10),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(6),(true->[])),arc(s(3)*s(10),0,s(7)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(9),0,s(7)*s(7),(true->[])),arc(s(6)*s(9),1,s(6)*s(13),(true->[])),arc(s(6)*s(9),2,s(3)*s(15),(true->[])),arc(s(7)*s(7),0,s(7)*s(11),(true->[])),arc(s(7)*s(7),1,s(7)*s(11),(true->[])),arc(s(7)*s(7),2,s(7)*s(10),(true->[])),arc(s(6)*s(8),0,s(7)*s(4),(true->[])),arc(s(6)*s(8),1,s(6)*s(12),(true->[])),arc(s(6)*s(8),2,s(3)*s(15),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(10),(true->[])),arc(s(5)*s(11),0,s(5)*s(16),(true->[])),arc(s(5)*s(11),1,s(5)*s(16),(true->[])),arc(s(5)*s(11),2,s(3)*s(15),(true->[])),arc(s(7)*s(5),0,s(7)*s(4),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(7)*s(10),(true->[])),arc(s(3)*s(15),0,s(7)*s(16),(true->[])),arc(s(3)*s(15),1,s(6)*s(20),(true->[])),arc(s(3)*s(15),2,s(3)*s(21),(true->[])),arc(s(6)*s(14),0,s(7)*s(11),(true->[])),arc(s(6)*s(14),1,s(6)*s(19),(true->[])),arc(s(6)*s(14),2,s(3)*s(21),(true->[])),arc(s(7)*s(11),0,s(7)*s(16),(true->[])),arc(s(7)*s(11),1,s(7)*s(16),(true->[])),arc(s(7)*s(11),2,s(7)*s(15),(true->[])),arc(s(6)*s(13),0,s(7)*s(7),(true->[])),arc(s(6)*s(13),1,s(6)*s(18),(true->[])),arc(s(6)*s(13),2,s(3)*s(21),(true->[])),arc(s(7)*s(10),0,s(7)*s(11),(true->[])),arc(s(7)*s(10),1,s(7)*s(14),(true->[])),arc(s(7)*s(10),2,s(7)*s(15),(true->[])),arc(s(6)*s(12),0,s(7)*s(4),(true->[])),arc(s(6)*s(12),1,s(6)*s(17),(true->[])),arc(s(6)*s(12),2,s(3)*s(21),(true->[])),arc(s(7)*s(9),0,s(7)*s(7),(true->[])),arc(s(7)*s(9),1,s(7)*s(13),(true->[])),arc(s(7)*s(9),2,s(7)*s(15),(true->[])),arc(s(5)*s(16),0,s(5)*s(21),(true->[])),arc(s(5)*s(16),1,s(5)*s(21),(true->[])),arc(s(5)*s(16),2,s(3)*s(21),(true->[])),arc(s(7)*s(8),0,s(7)*s(4),(true->[])),arc(s(7)*s(8),1,s(7)*s(12),(true->[])),arc(s(7)*s(8),2,s(7)*s(15),(true->[])),arc(s(3)*s(21),0,s(7)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(3)*s(22),(true->[])),arc(s(6)*s(20),0,s(7)*s(16),(true->[])),arc(s(6)*s(20),1,s(6)*s(20),(true->[])),arc(s(6)*s(20),2,s(3)*s(22),(true->[])),arc(s(7)*s(16),0,s(7)*s(21),(true->[])),arc(s(7)*s(16),1,s(7)*s(21),(true->[])),arc(s(7)*s(16),2,s(7)*s(21),(true->[])),arc(s(6)*s(19),0,s(7)*s(11),(true->[])),arc(s(6)*s(19),1,s(6)*s(19),(true->[])),arc(s(6)*s(19),2,s(3)*s(22),(true->[])),arc(s(7)*s(15),0,s(7)*s(16),(true->[])),arc(s(7)*s(15),1,s(7)*s(20),(true->[])),arc(s(7)*s(15),2,s(7)*s(21),(true->[])),arc(s(6)*s(18),0,s(7)*s(7),(true->[])),arc(s(6)*s(18),1,s(6)*s(18),(true->[])),arc(s(6)*s(18),2,s(3)*s(22),(true->[])),arc(s(7)*s(14),0,s(7)*s(11),(true->[])),arc(s(7)*s(14),1,s(7)*s(19),(true->[])),arc(s(7)*s(14),2,s(7)*s(21),(true->[])),arc(s(6)*s(17),0,s(7)*s(4),(true->[])),arc(s(6)*s(17),1,s(6)*s(17),(true->[])),arc(s(6)*s(17),2,s(3)*s(22),(true->[])),arc(s(7)*s(13),0,s(7)*s(7),(true->[])),arc(s(7)*s(13),1,s(7)*s(18),(true->[])),arc(s(7)*s(13),2,s(7)*s(21),(true->[])),arc(s(5)*s(21),0,s(5)*s(21),(true->[])),arc(s(5)*s(21),1,s(5)*s(21),(true->[])),arc(s(5)*s(21),2,s(3)*s(22),(true->[])),arc(s(7)*s(12),0,s(7)*s(4),(true->[])),arc(s(7)*s(12),1,s(7)*s(17),(true->[])),arc(s(7)*s(12),2,s(7)*s(21),(true->[])),arc(s(3)*s(22),0,s(7)*s(22),(true->[])),arc(s(3)*s(22),1,s(6)*s(22),(true->[])),arc(s(3)*s(22),2,s(3)*s(22),(true->[])),arc(s(6)*s(21),0,s(7)*s(21),(true->[])),arc(s(6)*s(21),1,s(6)*s(21),(true->[])),arc(s(6)*s(21),2,s(3)*s(22),(true->[])),arc(s(7)*s(21),0,s(7)*s(21),(true->[])),arc(s(7)*s(21),1,s(7)*s(21),(true->[])),arc(s(7)*s(21),2,s(7)*s(22),(true->[])),arc(s(7)*s(20),0,s(7)*s(16),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(7)*s(22),(true->[])),arc(s(7)*s(19),0,s(7)*s(11),(true->[])),arc(s(7)*s(19),1,s(7)*s(19),(true->[])),arc(s(7)*s(19),2,s(7)*s(22),(true->[])),arc(s(7)*s(18),0,s(7)*s(7),(true->[])),arc(s(7)*s(18),1,s(7)*s(18),(true->[])),arc(s(7)*s(18),2,s(7)*s(22),(true->[])),arc(s(7)*s(17),0,s(7)*s(4),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(7)*s(22),(true->[])),arc(s(6)*s(22),0,s(7)*s(22),(true->[])),arc(s(6)*s(22),1,s(6)*s(22),(true->[])),arc(s(6)*s(22),2,s(3)*s(22),(true->[])),arc(s(7)*s(22),0,s(7)*s(22),(true->[])),arc(s(7)*s(22),1,s(7)*s(22),(true->[])),arc(s(7)*s(22),2,s(7)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(3)),sink(s(12)*s(3)),sink(s(13)*s(3)),sink(s(14)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(10)*s(2),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(11)*s(2),(true->[])),arc(s(6)*s(2),1,s(11)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(14)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(3),(true->[])),arc(s(10)*s(2),0,s(10)*s(2),(true->[])),arc(s(10)*s(2),1,s(10)*s(2),(true->[])),arc(s(10)*s(2),2,s(3)*s(3),(true->[])),arc(s(8)*s(3),0,s(14)*s(3),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(3)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(8)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(7)),sink(s(12)*s(7)),sink(s(13)*s(7)),sink(s(14)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(4),0,s(11)*s(6),(true->[])),arc(s(6)*s(4),1,s(11)*s(6),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(14)*s(4),(true->[])),arc(s(7)*s(5),1,s(12)*s(5),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(10)*s(6),0,s(10)*s(6),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(3),0,s(14)*s(4),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(11)*s(6),(true->[])),arc(s(11)*s(4),1,s(11)*s(6),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(4),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(6)*s(6),0,s(11)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(14)*s(6),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(7),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(5),0,s(14)*s(4),(true->[])),arc(s(12)*s(5),1,s(12)*s(5),(true->[])),arc(s(12)*s(5),2,s(3)*s(7),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(14)*s(4),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(8)*s(7),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(6)*s(7),0,s(11)*s(7),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(14)*s(7),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(8)*s(7),0,s(14)*s(7),(true->[])),arc(s(8)*s(7),1,s(13)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(3)*s(7),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(8)*s(7),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(11)*s(7),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(14)*s(7),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(3)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(7),0,s(14)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(8)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(11)),sink(s(12)*s(11)),sink(s(13)*s(11)),sink(s(14)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(14)*s(4),(true->[])),arc(s(7)*s(5),1,s(12)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(10)*s(10),(true->[])),arc(s(10)*s(7),1,s(10)*s(10),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(14)*s(4),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(11)*s(7),(true->[])),arc(s(11)*s(4),1,s(11)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(4),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(3)*s(11),(true->[])),arc(s(6)*s(7),0,s(11)*s(10),(true->[])),arc(s(6)*s(7),1,s(11)*s(10),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(14)*s(7),(true->[])),arc(s(7)*s(9),1,s(12)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(11),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(11)*s(10),(true->[])),arc(s(11)*s(7),1,s(11)*s(10),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(8),0,s(14)*s(4),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(3)*s(11),(true->[])),arc(s(14)*s(4),0,s(14)*s(7),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(10)*s(10),0,s(10)*s(10),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(3)*s(11),(true->[])),arc(s(13)*s(5),0,s(14)*s(4),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(8)*s(10),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(7)*s(11),(true->[])),arc(s(3)*s(11),2,s(3)*s(11),(true->[])),arc(s(6)*s(10),0,s(11)*s(10),(true->[])),arc(s(6)*s(10),1,s(11)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(14)*s(10),(true->[])),arc(s(7)*s(10),1,s(12)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(11),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(13)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(11),(true->[])),arc(s(11)*s(10),0,s(11)*s(10),(true->[])),arc(s(11)*s(10),1,s(11)*s(10),(true->[])),arc(s(11)*s(10),2,s(8)*s(11),(true->[])),arc(s(12)*s(9),0,s(14)*s(7),(true->[])),arc(s(12)*s(9),1,s(12)*s(9),(true->[])),arc(s(12)*s(9),2,s(3)*s(11),(true->[])),arc(s(14)*s(7),0,s(14)*s(10),(true->[])),arc(s(14)*s(7),1,s(14)*s(10),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(14)*s(7),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(8)*s(11),(true->[])),arc(s(14)*s(6),0,s(14)*s(7),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(10),(true->[])),arc(s(13)*s(8),0,s(14)*s(4),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(8)*s(11),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(10),(true->[])),arc(s(6)*s(11),0,s(11)*s(11),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(14)*s(11),(true->[])),arc(s(7)*s(11),1,s(12)*s(11),(true->[])),arc(s(7)*s(11),2,s(3)*s(11),(true->[])),arc(s(8)*s(11),0,s(14)*s(11),(true->[])),arc(s(8)*s(11),1,s(13)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(12)*s(10),(true->[])),arc(s(12)*s(10),2,s(3)*s(11),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(8)*s(11),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(11),(true->[])),arc(s(14)*s(8),0,s(14)*s(4),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(11)*s(11),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(12)*s(11),0,s(14)*s(11),(true->[])),arc(s(12)*s(11),1,s(12)*s(11),(true->[])),arc(s(12)*s(11),2,s(3)*s(11),(true->[])),arc(s(14)*s(11),0,s(14)*s(11),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(14)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(8)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(16)),sink(s(12)*s(16)),sink(s(13)*s(16)),sink(s(14)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(14)*s(4),(true->[])),arc(s(7)*s(5),1,s(12)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(10)*s(11),(true->[])),arc(s(10)*s(7),1,s(10)*s(11),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(14)*s(4),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(11)*s(7),(true->[])),arc(s(11)*s(4),1,s(11)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(4),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(11),(true->[])),arc(s(3)*s(10),1,s(7)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(7),0,s(11)*s(11),(true->[])),arc(s(6)*s(7),1,s(11)*s(11),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(14)*s(7),(true->[])),arc(s(7)*s(9),1,s(12)*s(13),(true->[])),arc(s(7)*s(9),2,s(3)*s(15),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(11)*s(11),(true->[])),arc(s(11)*s(7),1,s(11)*s(11),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(8),0,s(14)*s(4),(true->[])),arc(s(12)*s(8),1,s(12)*s(12),(true->[])),arc(s(12)*s(8),2,s(3)*s(15),(true->[])),arc(s(14)*s(4),0,s(14)*s(7),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(10)*s(11),0,s(10)*s(15),(true->[])),arc(s(10)*s(11),1,s(10)*s(15),(true->[])),arc(s(10)*s(11),2,s(3)*s(15),(true->[])),arc(s(13)*s(5),0,s(14)*s(4),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(8)*s(10),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(3)*s(15),0,s(6)*s(15),(true->[])),arc(s(3)*s(15),1,s(7)*s(15),(true->[])),arc(s(3)*s(15),2,s(3)*s(16),(true->[])),arc(s(6)*s(11),0,s(11)*s(15),(true->[])),arc(s(6)*s(11),1,s(11)*s(15),(true->[])),arc(s(6)*s(11),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(14)*s(11),(true->[])),arc(s(7)*s(14),1,s(12)*s(14),(true->[])),arc(s(7)*s(14),2,s(3)*s(16),(true->[])),arc(s(8)*s(10),0,s(14)*s(11),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(11)*s(11),0,s(11)*s(15),(true->[])),arc(s(11)*s(11),1,s(11)*s(15),(true->[])),arc(s(11)*s(11),2,s(8)*s(15),(true->[])),arc(s(12)*s(13),0,s(14)*s(7),(true->[])),arc(s(12)*s(13),1,s(12)*s(13),(true->[])),arc(s(12)*s(13),2,s(3)*s(16),(true->[])),arc(s(14)*s(7),0,s(14)*s(11),(true->[])),arc(s(14)*s(7),1,s(14)*s(11),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(14)*s(7),(true->[])),arc(s(13)*s(9),1,s(13)*s(13),(true->[])),arc(s(13)*s(9),2,s(8)*s(15),(true->[])),arc(s(12)*s(12),0,s(14)*s(4),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(3)*s(16),(true->[])),arc(s(14)*s(6),0,s(14)*s(7),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(10),(true->[])),arc(s(10)*s(15),0,s(10)*s(15),(true->[])),arc(s(10)*s(15),1,s(10)*s(15),(true->[])),arc(s(10)*s(15),2,s(3)*s(16),(true->[])),arc(s(13)*s(8),0,s(14)*s(4),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(8)*s(15),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(10),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(7)*s(16),(true->[])),arc(s(3)*s(16),2,s(3)*s(16),(true->[])),arc(s(6)*s(15),0,s(11)*s(15),(true->[])),arc(s(6)*s(15),1,s(11)*s(15),(true->[])),arc(s(6)*s(15),2,s(8)*s(16),(true->[])),arc(s(7)*s(15),0,s(14)*s(15),(true->[])),arc(s(7)*s(15),1,s(12)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(15),0,s(14)*s(15),(true->[])),arc(s(8)*s(15),1,s(13)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(16),(true->[])),arc(s(11)*s(15),0,s(11)*s(15),(true->[])),arc(s(11)*s(15),1,s(11)*s(15),(true->[])),arc(s(11)*s(15),2,s(8)*s(16),(true->[])),arc(s(12)*s(14),0,s(14)*s(11),(true->[])),arc(s(12)*s(14),1,s(12)*s(14),(true->[])),arc(s(12)*s(14),2,s(3)*s(16),(true->[])),arc(s(14)*s(11),0,s(14)*s(15),(true->[])),arc(s(14)*s(11),1,s(14)*s(15),(true->[])),arc(s(14)*s(11),2,s(14)*s(15),(true->[])),arc(s(13)*s(14),0,s(14)*s(11),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(8)*s(16),(true->[])),arc(s(14)*s(10),0,s(14)*s(11),(true->[])),arc(s(14)*s(10),1,s(14)*s(14),(true->[])),arc(s(14)*s(10),2,s(14)*s(15),(true->[])),arc(s(13)*s(13),0,s(14)*s(7),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(8)*s(16),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(15),(true->[])),arc(s(13)*s(12),0,s(14)*s(4),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(8)*s(16),(true->[])),arc(s(14)*s(8),0,s(14)*s(4),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(15),(true->[])),arc(s(6)*s(16),0,s(11)*s(16),(true->[])),arc(s(6)*s(16),1,s(11)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(7)*s(16),0,s(14)*s(16),(true->[])),arc(s(7)*s(16),1,s(12)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(8)*s(16),0,s(14)*s(16),(true->[])),arc(s(8)*s(16),1,s(13)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(15),0,s(14)*s(15),(true->[])),arc(s(12)*s(15),1,s(12)*s(15),(true->[])),arc(s(12)*s(15),2,s(3)*s(16),(true->[])),arc(s(14)*s(15),0,s(14)*s(15),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(16),(true->[])),arc(s(13)*s(15),0,s(14)*s(15),(true->[])),arc(s(13)*s(15),1,s(13)*s(15),(true->[])),arc(s(13)*s(15),2,s(8)*s(16),(true->[])),arc(s(14)*s(14),0,s(14)*s(11),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(16),(true->[])),arc(s(14)*s(13),0,s(14)*s(7),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(16),(true->[])),arc(s(14)*s(12),0,s(14)*s(4),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(11)*s(16),(true->[])),arc(s(11)*s(16),1,s(11)*s(16),(true->[])),arc(s(11)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(16),0,s(14)*s(16),(true->[])),arc(s(12)*s(16),1,s(12)*s(16),(true->[])),arc(s(12)*s(16),2,s(3)*s(16),(true->[])),arc(s(14)*s(16),0,s(14)*s(16),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(16),(true->[])),arc(s(13)*s(16),0,s(14)*s(16),(true->[])),arc(s(13)*s(16),1,s(13)*s(16),(true->[])),arc(s(13)*s(16),2,s(8)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(22)),sink(s(12)*s(22)),sink(s(13)*s(22)),sink(s(14)*s(22))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(14)*s(4),(true->[])),arc(s(7)*s(5),1,s(12)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(10)*s(11),(true->[])),arc(s(10)*s(7),1,s(10)*s(11),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(14)*s(4),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(11)*s(7),(true->[])),arc(s(11)*s(4),1,s(11)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(14)*s(2),0,s(14)*s(4),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(3)*s(10),0,s(6)*s(11),(true->[])),arc(s(3)*s(10),1,s(7)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(7),0,s(11)*s(11),(true->[])),arc(s(6)*s(7),1,s(11)*s(11),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(14)*s(7),(true->[])),arc(s(7)*s(9),1,s(12)*s(13),(true->[])),arc(s(7)*s(9),2,s(3)*s(15),(true->[])),arc(s(8)*s(6),0,s(14)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(11)*s(11),(true->[])),arc(s(11)*s(7),1,s(11)*s(11),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(8),0,s(14)*s(4),(true->[])),arc(s(12)*s(8),1,s(12)*s(12),(true->[])),arc(s(12)*s(8),2,s(3)*s(15),(true->[])),arc(s(14)*s(4),0,s(14)*s(7),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(10)*s(11),0,s(10)*s(16),(true->[])),arc(s(10)*s(11),1,s(10)*s(16),(true->[])),arc(s(10)*s(11),2,s(3)*s(15),(true->[])),arc(s(13)*s(5),0,s(14)*s(4),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(8)*s(10),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(3)*s(15),0,s(6)*s(16),(true->[])),arc(s(3)*s(15),1,s(7)*s(20),(true->[])),arc(s(3)*s(15),2,s(3)*s(21),(true->[])),arc(s(6)*s(11),0,s(11)*s(16),(true->[])),arc(s(6)*s(11),1,s(11)*s(16),(true->[])),arc(s(6)*s(11),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(14)*s(11),(true->[])),arc(s(7)*s(14),1,s(12)*s(19),(true->[])),arc(s(7)*s(14),2,s(3)*s(21),(true->[])),arc(s(8)*s(10),0,s(14)*s(11),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(11)*s(11),0,s(11)*s(16),(true->[])),arc(s(11)*s(11),1,s(11)*s(16),(true->[])),arc(s(11)*s(11),2,s(8)*s(15),(true->[])),arc(s(12)*s(13),0,s(14)*s(7),(true->[])),arc(s(12)*s(13),1,s(12)*s(18),(true->[])),arc(s(12)*s(13),2,s(3)*s(21),(true->[])),arc(s(14)*s(7),0,s(14)*s(11),(true->[])),arc(s(14)*s(7),1,s(14)*s(11),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(14)*s(7),(true->[])),arc(s(13)*s(9),1,s(13)*s(13),(true->[])),arc(s(13)*s(9),2,s(8)*s(15),(true->[])),arc(s(12)*s(12),0,s(14)*s(4),(true->[])),arc(s(12)*s(12),1,s(12)*s(17),(true->[])),arc(s(12)*s(12),2,s(3)*s(21),(true->[])),arc(s(14)*s(6),0,s(14)*s(7),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(10),(true->[])),arc(s(10)*s(16),0,s(10)*s(21),(true->[])),arc(s(10)*s(16),1,s(10)*s(21),(true->[])),arc(s(10)*s(16),2,s(3)*s(21),(true->[])),arc(s(13)*s(8),0,s(14)*s(4),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(8)*s(15),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(10),(true->[])),arc(s(3)*s(21),0,s(6)*s(21),(true->[])),arc(s(3)*s(21),1,s(7)*s(21),(true->[])),arc(s(3)*s(21),2,s(3)*s(22),(true->[])),arc(s(6)*s(16),0,s(11)*s(21),(true->[])),arc(s(6)*s(16),1,s(11)*s(21),(true->[])),arc(s(6)*s(16),2,s(8)*s(21),(true->[])),arc(s(7)*s(20),0,s(14)*s(16),(true->[])),arc(s(7)*s(20),1,s(12)*s(20),(true->[])),arc(s(7)*s(20),2,s(3)*s(22),(true->[])),arc(s(8)*s(15),0,s(14)*s(16),(true->[])),arc(s(8)*s(15),1,s(13)*s(20),(true->[])),arc(s(8)*s(15),2,s(8)*s(21),(true->[])),arc(s(11)*s(16),0,s(11)*s(21),(true->[])),arc(s(11)*s(16),1,s(11)*s(21),(true->[])),arc(s(11)*s(16),2,s(8)*s(21),(true->[])),arc(s(12)*s(19),0,s(14)*s(11),(true->[])),arc(s(12)*s(19),1,s(12)*s(19),(true->[])),arc(s(12)*s(19),2,s(3)*s(22),(true->[])),arc(s(14)*s(11),0,s(14)*s(16),(true->[])),arc(s(14)*s(11),1,s(14)*s(16),(true->[])),arc(s(14)*s(11),2,s(14)*s(15),(true->[])),arc(s(13)*s(14),0,s(14)*s(11),(true->[])),arc(s(13)*s(14),1,s(13)*s(19),(true->[])),arc(s(13)*s(14),2,s(8)*s(21),(true->[])),arc(s(12)*s(18),0,s(14)*s(7),(true->[])),arc(s(12)*s(18),1,s(12)*s(18),(true->[])),arc(s(12)*s(18),2,s(3)*s(22),(true->[])),arc(s(14)*s(10),0,s(14)*s(11),(true->[])),arc(s(14)*s(10),1,s(14)*s(14),(true->[])),arc(s(14)*s(10),2,s(14)*s(15),(true->[])),arc(s(13)*s(13),0,s(14)*s(7),(true->[])),arc(s(13)*s(13),1,s(13)*s(18),(true->[])),arc(s(13)*s(13),2,s(8)*s(21),(true->[])),arc(s(12)*s(17),0,s(14)*s(4),(true->[])),arc(s(12)*s(17),1,s(12)*s(17),(true->[])),arc(s(12)*s(17),2,s(3)*s(22),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(15),(true->[])),arc(s(10)*s(21),0,s(10)*s(21),(true->[])),arc(s(10)*s(21),1,s(10)*s(21),(true->[])),arc(s(10)*s(21),2,s(3)*s(22),(true->[])),arc(s(13)*s(12),0,s(14)*s(4),(true->[])),arc(s(13)*s(12),1,s(13)*s(17),(true->[])),arc(s(13)*s(12),2,s(8)*s(21),(true->[])),arc(s(14)*s(8),0,s(14)*s(4),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(15),(true->[])),arc(s(3)*s(22),0,s(6)*s(22),(true->[])),arc(s(3)*s(22),1,s(7)*s(22),(true->[])),arc(s(3)*s(22),2,s(3)*s(22),(true->[])),arc(s(6)*s(21),0,s(11)*s(21),(true->[])),arc(s(6)*s(21),1,s(11)*s(21),(true->[])),arc(s(6)*s(21),2,s(8)*s(22),(true->[])),arc(s(7)*s(21),0,s(14)*s(21),(true->[])),arc(s(7)*s(21),1,s(12)*s(21),(true->[])),arc(s(7)*s(21),2,s(3)*s(22),(true->[])),arc(s(8)*s(21),0,s(14)*s(21),(true->[])),arc(s(8)*s(21),1,s(13)*s(21),(true->[])),arc(s(8)*s(21),2,s(8)*s(22),(true->[])),arc(s(11)*s(21),0,s(11)*s(21),(true->[])),arc(s(11)*s(21),1,s(11)*s(21),(true->[])),arc(s(11)*s(21),2,s(8)*s(22),(true->[])),arc(s(12)*s(20),0,s(14)*s(16),(true->[])),arc(s(12)*s(20),1,s(12)*s(20),(true->[])),arc(s(12)*s(20),2,s(3)*s(22),(true->[])),arc(s(14)*s(16),0,s(14)*s(21),(true->[])),arc(s(14)*s(16),1,s(14)*s(21),(true->[])),arc(s(14)*s(16),2,s(14)*s(21),(true->[])),arc(s(13)*s(20),0,s(14)*s(16),(true->[])),arc(s(13)*s(20),1,s(13)*s(20),(true->[])),arc(s(13)*s(20),2,s(8)*s(22),(true->[])),arc(s(14)*s(15),0,s(14)*s(16),(true->[])),arc(s(14)*s(15),1,s(14)*s(20),(true->[])),arc(s(14)*s(15),2,s(14)*s(21),(true->[])),arc(s(13)*s(19),0,s(14)*s(11),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(8)*s(22),(true->[])),arc(s(14)*s(14),0,s(14)*s(11),(true->[])),arc(s(14)*s(14),1,s(14)*s(19),(true->[])),arc(s(14)*s(14),2,s(14)*s(21),(true->[])),arc(s(13)*s(18),0,s(14)*s(7),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(8)*s(22),(true->[])),arc(s(14)*s(13),0,s(14)*s(7),(true->[])),arc(s(14)*s(13),1,s(14)*s(18),(true->[])),arc(s(14)*s(13),2,s(14)*s(21),(true->[])),arc(s(13)*s(17),0,s(14)*s(4),(true->[])),arc(s(13)*s(17),1,s(13)*s(17),(true->[])),arc(s(13)*s(17),2,s(8)*s(22),(true->[])),arc(s(14)*s(12),0,s(14)*s(4),(true->[])),arc(s(14)*s(12),1,s(14)*s(17),(true->[])),arc(s(14)*s(12),2,s(14)*s(21),(true->[])),arc(s(6)*s(22),0,s(11)*s(22),(true->[])),arc(s(6)*s(22),1,s(11)*s(22),(true->[])),arc(s(6)*s(22),2,s(8)*s(22),(true->[])),arc(s(7)*s(22),0,s(14)*s(22),(true->[])),arc(s(7)*s(22),1,s(12)*s(22),(true->[])),arc(s(7)*s(22),2,s(3)*s(22),(true->[])),arc(s(8)*s(22),0,s(14)*s(22),(true->[])),arc(s(8)*s(22),1,s(13)*s(22),(true->[])),arc(s(8)*s(22),2,s(8)*s(22),(true->[])),arc(s(12)*s(21),0,s(14)*s(21),(true->[])),arc(s(12)*s(21),1,s(12)*s(21),(true->[])),arc(s(12)*s(21),2,s(3)*s(22),(true->[])),arc(s(14)*s(21),0,s(14)*s(21),(true->[])),arc(s(14)*s(21),1,s(14)*s(21),(true->[])),arc(s(14)*s(21),2,s(14)*s(22),(true->[])),arc(s(13)*s(21),0,s(14)*s(21),(true->[])),arc(s(13)*s(21),1,s(13)*s(21),(true->[])),arc(s(13)*s(21),2,s(8)*s(22),(true->[])),arc(s(14)*s(20),0,s(14)*s(16),(true->[])),arc(s(14)*s(20),1,s(14)*s(20),(true->[])),arc(s(14)*s(20),2,s(14)*s(22),(true->[])),arc(s(14)*s(19),0,s(14)*s(11),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(22),(true->[])),arc(s(14)*s(18),0,s(14)*s(7),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(22),(true->[])),arc(s(14)*s(17),0,s(14)*s(4),(true->[])),arc(s(14)*s(17),1,s(14)*s(17),(true->[])),arc(s(14)*s(17),2,s(14)*s(22),(true->[])),arc(s(11)*s(22),0,s(11)*s(22),(true->[])),arc(s(11)*s(22),1,s(11)*s(22),(true->[])),arc(s(11)*s(22),2,s(8)*s(22),(true->[])),arc(s(12)*s(22),0,s(14)*s(22),(true->[])),arc(s(12)*s(22),1,s(12)*s(22),(true->[])),arc(s(12)*s(22),2,s(3)*s(22),(true->[])),arc(s(14)*s(22),0,s(14)*s(22),(true->[])),arc(s(14)*s(22),1,s(14)*s(22),(true->[])),arc(s(14)*s(22),2,s(14)*s(22),(true->[])),arc(s(13)*s(22),0,s(14)*s(22),(true->[])),arc(s(13)*s(22),1,s(13)*s(22),(true->[])),arc(s(13)*s(22),2,s(8)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(3)),sink(s(19)*s(3)),sink(s(20)*s(3)),sink(s(21)*s(3)),sink(s(22)*s(3)),sink(s(23)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(10)*s(2),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(11)*s(2),(true->[])),arc(s(6)*s(2),1,s(11)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(3),(true->[])),arc(s(10)*s(2),0,s(17)*s(2),(true->[])),arc(s(10)*s(2),1,s(17)*s(2),(true->[])),arc(s(10)*s(2),2,s(3)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(18)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(19)*s(2),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(1),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(12)*s(3),0,s(19)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(15)*s(3),(true->[])),arc(s(13)*s(3),0,s(23)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(3),(true->[])),arc(s(13)*s(3),2,s(3)*s(3),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(3)*s(3),(true->[])),arc(s(14)*s(3),0,s(23)*s(3),(true->[])),arc(s(14)*s(3),1,s(21)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(3),(true->[])),arc(s(18)*s(2),0,s(18)*s(2),(true->[])),arc(s(18)*s(2),1,s(18)*s(2),(true->[])),arc(s(18)*s(2),2,s(8)*s(3),(true->[])),arc(s(15)*s(3),0,s(23)*s(3),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(15)*s(3),(true->[])),arc(s(19)*s(2),0,s(19)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(15)*s(3),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(1),(true->[])),arc(s(23)*s(2),0,s(23)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(23)*s(3),(true->[])),arc(s(18)*s(3),0,s(18)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(8)*s(3),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(3),(true->[])),arc(s(20)*s(3),0,s(23)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(3)*s(3),(true->[])),arc(s(23)*s(3),0,s(23)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(8)*s(3),(true->[])),arc(s(22)*s(3),0,s(23)*s(3),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(15)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4)),sink(s(21)*s(4)),sink(s(22)*s(4)),sink(s(23)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(10)*s(3),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(3)*s(4),(true->[])),arc(s(6)*s(2),0,s(11)*s(3),(true->[])),arc(s(6)*s(2),1,s(11)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(10)*s(3),0,s(17)*s(3),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(2),0,s(19)*s(3),(true->[])),arc(s(12)*s(2),1,s(19)*s(3),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(1),(true->[])),arc(s(6)*s(4),0,s(11)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(3),0,s(19)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(15)*s(4),(true->[])),arc(s(13)*s(3),0,s(23)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(3),(true->[])),arc(s(13)*s(3),2,s(3)*s(4),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(3),0,s(23)*s(3),(true->[])),arc(s(14)*s(3),1,s(21)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(4),(true->[])),arc(s(18)*s(3),0,s(18)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(8)*s(4),(true->[])),arc(s(15)*s(3),0,s(23)*s(3),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(19)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(1),(true->[])),arc(s(23)*s(2),0,s(23)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(3),(true->[])),arc(s(23)*s(2),2,s(23)*s(3),(true->[])),arc(s(11)*s(4),0,s(18)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(19)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(13)*s(4),0,s(23)*s(4),(true->[])),arc(s(13)*s(4),1,s(20)*s(4),(true->[])),arc(s(13)*s(4),2,s(3)*s(4),(true->[])),arc(s(14)*s(4),0,s(23)*s(4),(true->[])),arc(s(14)*s(4),1,s(21)*s(4),(true->[])),arc(s(14)*s(4),2,s(8)*s(4),(true->[])),arc(s(15)*s(4),0,s(23)*s(4),(true->[])),arc(s(15)*s(4),1,s(22)*s(4),(true->[])),arc(s(15)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(3),0,s(23)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(3)*s(4),(true->[])),arc(s(23)*s(3),0,s(23)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(23)*s(4),(true->[])),arc(s(21)*s(3),0,s(23)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(8)*s(4),(true->[])),arc(s(22)*s(3),0,s(23)*s(3),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(15)*s(4),(true->[])),arc(s(18)*s(4),0,s(18)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(8)*s(4),(true->[])),arc(s(19)*s(4),0,s(19)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(4),0,s(23)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(3)*s(4),(true->[])),arc(s(23)*s(4),0,s(23)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(23)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(8)*s(4),(true->[])),arc(s(22)*s(4),0,s(23)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(15)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(7)),sink(s(19)*s(7)),sink(s(20)*s(7)),sink(s(21)*s(7)),sink(s(22)*s(7)),sink(s(23)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(4),0,s(11)*s(6),(true->[])),arc(s(6)*s(4),1,s(11)*s(6),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(5),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(10)*s(6),0,s(17)*s(6),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(6),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(1),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(6)*s(6),0,s(11)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(6),0,s(12)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(7),(true->[])),arc(s(11)*s(6),0,s(18)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(4),0,s(19)*s(6),(true->[])),arc(s(12)*s(4),1,s(19)*s(6),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(5),0,s(23)*s(4),(true->[])),arc(s(13)*s(5),1,s(20)*s(5),(true->[])),arc(s(13)*s(5),2,s(3)*s(7),(true->[])),arc(s(17)*s(6),0,s(17)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(3)*s(7),(true->[])),arc(s(14)*s(5),0,s(23)*s(4),(true->[])),arc(s(14)*s(5),1,s(21)*s(5),(true->[])),arc(s(14)*s(5),2,s(8)*s(7),(true->[])),arc(s(18)*s(6),0,s(18)*s(6),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(8)*s(7),(true->[])),arc(s(15)*s(3),0,s(23)*s(4),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(19)*s(6),(true->[])),arc(s(19)*s(4),1,s(19)*s(6),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(1),(true->[])),arc(s(23)*s(2),0,s(23)*s(4),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(3),(true->[])),arc(s(6)*s(7),0,s(11)*s(7),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(13)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(14)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(19)*s(6),(true->[])),arc(s(12)*s(6),2,s(15)*s(7),(true->[])),arc(s(13)*s(6),0,s(23)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(3)*s(7),(true->[])),arc(s(14)*s(6),0,s(23)*s(6),(true->[])),arc(s(14)*s(6),1,s(21)*s(6),(true->[])),arc(s(14)*s(6),2,s(8)*s(7),(true->[])),arc(s(15)*s(6),0,s(23)*s(6),(true->[])),arc(s(15)*s(6),1,s(22)*s(6),(true->[])),arc(s(15)*s(6),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(19)*s(6),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(5),0,s(23)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(3)*s(7),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(6),(true->[])),arc(s(23)*s(4),2,s(23)*s(6),(true->[])),arc(s(21)*s(5),0,s(23)*s(4),(true->[])),arc(s(21)*s(5),1,s(21)*s(5),(true->[])),arc(s(21)*s(5),2,s(8)*s(7),(true->[])),arc(s(22)*s(5),0,s(23)*s(4),(true->[])),arc(s(22)*s(5),1,s(22)*s(5),(true->[])),arc(s(22)*s(5),2,s(15)*s(7),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(6),(true->[])),arc(s(11)*s(7),0,s(18)*s(7),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(19)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(13)*s(7),0,s(23)*s(7),(true->[])),arc(s(13)*s(7),1,s(20)*s(7),(true->[])),arc(s(13)*s(7),2,s(3)*s(7),(true->[])),arc(s(14)*s(7),0,s(23)*s(7),(true->[])),arc(s(14)*s(7),1,s(21)*s(7),(true->[])),arc(s(14)*s(7),2,s(8)*s(7),(true->[])),arc(s(15)*s(7),0,s(23)*s(7),(true->[])),arc(s(15)*s(7),1,s(22)*s(7),(true->[])),arc(s(15)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(6),0,s(23)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(3)*s(7),(true->[])),arc(s(23)*s(6),0,s(23)*s(6),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(7),(true->[])),arc(s(21)*s(6),0,s(23)*s(6),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(8)*s(7),(true->[])),arc(s(22)*s(6),0,s(23)*s(6),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(15)*s(7),(true->[])),arc(s(23)*s(5),0,s(23)*s(4),(true->[])),arc(s(23)*s(5),1,s(23)*s(5),(true->[])),arc(s(23)*s(5),2,s(23)*s(7),(true->[])),arc(s(18)*s(7),0,s(18)*s(7),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(8)*s(7),(true->[])),arc(s(19)*s(7),0,s(19)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(7),0,s(23)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(3)*s(7),(true->[])),arc(s(23)*s(7),0,s(23)*s(7),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(23)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(8)*s(7),(true->[])),arc(s(22)*s(7),0,s(23)*s(7),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(15)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(11)),sink(s(19)*s(11)),sink(s(20)*s(11)),sink(s(21)*s(11)),sink(s(22)*s(11)),sink(s(23)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(17)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(10),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(7),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(1),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(3)*s(11),(true->[])),arc(s(6)*s(7),0,s(11)*s(10),(true->[])),arc(s(6)*s(7),1,s(11)*s(10),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(13)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(11),(true->[])),arc(s(8)*s(6),0,s(12)*s(7),(true->[])),arc(s(8)*s(6),1,s(14)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(18)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(10),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(4),0,s(19)*s(7),(true->[])),arc(s(12)*s(4),1,s(19)*s(7),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(23)*s(4),(true->[])),arc(s(13)*s(8),1,s(20)*s(8),(true->[])),arc(s(13)*s(8),2,s(3)*s(11),(true->[])),arc(s(17)*s(10),0,s(17)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(3)*s(11),(true->[])),arc(s(14)*s(5),0,s(23)*s(4),(true->[])),arc(s(14)*s(5),1,s(21)*s(8),(true->[])),arc(s(14)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(7),0,s(18)*s(10),(true->[])),arc(s(18)*s(7),1,s(18)*s(10),(true->[])),arc(s(18)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(3),0,s(23)*s(4),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(19)*s(7),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(1),(true->[])),arc(s(23)*s(2),0,s(23)*s(4),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(3),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(7)*s(11),(true->[])),arc(s(3)*s(11),2,s(3)*s(11),(true->[])),arc(s(6)*s(10),0,s(11)*s(10),(true->[])),arc(s(6)*s(10),1,s(11)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(11),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(14)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(11),(true->[])),arc(s(11)*s(10),0,s(18)*s(10),(true->[])),arc(s(11)*s(10),1,s(18)*s(10),(true->[])),arc(s(11)*s(10),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(19)*s(10),(true->[])),arc(s(12)*s(7),1,s(19)*s(10),(true->[])),arc(s(12)*s(7),2,s(15)*s(10),(true->[])),arc(s(13)*s(9),0,s(23)*s(7),(true->[])),arc(s(13)*s(9),1,s(20)*s(9),(true->[])),arc(s(13)*s(9),2,s(3)*s(11),(true->[])),arc(s(14)*s(9),0,s(23)*s(7),(true->[])),arc(s(14)*s(9),1,s(21)*s(9),(true->[])),arc(s(14)*s(9),2,s(8)*s(11),(true->[])),arc(s(18)*s(10),0,s(18)*s(10),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(8)*s(11),(true->[])),arc(s(15)*s(6),0,s(23)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(15)*s(10),(true->[])),arc(s(19)*s(7),0,s(19)*s(10),(true->[])),arc(s(19)*s(7),1,s(19)*s(10),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(20)*s(8),0,s(23)*s(4),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(3)*s(11),(true->[])),arc(s(23)*s(4),0,s(23)*s(7),(true->[])),arc(s(23)*s(4),1,s(23)*s(7),(true->[])),arc(s(23)*s(4),2,s(23)*s(6),(true->[])),arc(s(21)*s(8),0,s(23)*s(4),(true->[])),arc(s(21)*s(8),1,s(21)*s(8),(true->[])),arc(s(21)*s(8),2,s(8)*s(11),(true->[])),arc(s(22)*s(5),0,s(23)*s(4),(true->[])),arc(s(22)*s(5),1,s(22)*s(8),(true->[])),arc(s(22)*s(5),2,s(15)*s(10),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(6),(true->[])),arc(s(6)*s(11),0,s(11)*s(11),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(12)*s(11),(true->[])),arc(s(7)*s(11),1,s(13)*s(11),(true->[])),arc(s(7)*s(11),2,s(3)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(11),(true->[])),arc(s(8)*s(11),1,s(14)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(12)*s(10),0,s(19)*s(10),(true->[])),arc(s(12)*s(10),1,s(19)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(11),(true->[])),arc(s(13)*s(10),0,s(23)*s(10),(true->[])),arc(s(13)*s(10),1,s(20)*s(10),(true->[])),arc(s(13)*s(10),2,s(3)*s(11),(true->[])),arc(s(14)*s(10),0,s(23)*s(10),(true->[])),arc(s(14)*s(10),1,s(21)*s(10),(true->[])),arc(s(14)*s(10),2,s(8)*s(11),(true->[])),arc(s(15)*s(10),0,s(23)*s(10),(true->[])),arc(s(15)*s(10),1,s(22)*s(10),(true->[])),arc(s(15)*s(10),2,s(15)*s(11),(true->[])),arc(s(19)*s(10),0,s(19)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(11),(true->[])),arc(s(20)*s(9),0,s(23)*s(7),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(3)*s(11),(true->[])),arc(s(23)*s(7),0,s(23)*s(10),(true->[])),arc(s(23)*s(7),1,s(23)*s(10),(true->[])),arc(s(23)*s(7),2,s(23)*s(10),(true->[])),arc(s(21)*s(9),0,s(23)*s(7),(true->[])),arc(s(21)*s(9),1,s(21)*s(9),(true->[])),arc(s(21)*s(9),2,s(8)*s(11),(true->[])),arc(s(22)*s(9),0,s(23)*s(7),(true->[])),arc(s(22)*s(9),1,s(22)*s(9),(true->[])),arc(s(22)*s(9),2,s(15)*s(11),(true->[])),arc(s(23)*s(6),0,s(23)*s(7),(true->[])),arc(s(23)*s(6),1,s(23)*s(9),(true->[])),arc(s(23)*s(6),2,s(23)*s(10),(true->[])),arc(s(22)*s(8),0,s(23)*s(4),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(15)*s(11),(true->[])),arc(s(23)*s(5),0,s(23)*s(4),(true->[])),arc(s(23)*s(5),1,s(23)*s(8),(true->[])),arc(s(23)*s(5),2,s(23)*s(10),(true->[])),arc(s(11)*s(11),0,s(18)*s(11),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(19)*s(11),(true->[])),arc(s(12)*s(11),2,s(15)*s(11),(true->[])),arc(s(13)*s(11),0,s(23)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(3)*s(11),(true->[])),arc(s(14)*s(11),0,s(23)*s(11),(true->[])),arc(s(14)*s(11),1,s(21)*s(11),(true->[])),arc(s(14)*s(11),2,s(8)*s(11),(true->[])),arc(s(15)*s(11),0,s(23)*s(11),(true->[])),arc(s(15)*s(11),1,s(22)*s(11),(true->[])),arc(s(15)*s(11),2,s(15)*s(11),(true->[])),arc(s(20)*s(10),0,s(23)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(3)*s(11),(true->[])),arc(s(23)*s(10),0,s(23)*s(10),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(23)*s(10),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(8)*s(11),(true->[])),arc(s(22)*s(10),0,s(23)*s(10),(true->[])),arc(s(22)*s(10),1,s(22)*s(10),(true->[])),arc(s(22)*s(10),2,s(15)*s(11),(true->[])),arc(s(23)*s(9),0,s(23)*s(7),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(23)*s(11),(true->[])),arc(s(23)*s(8),0,s(23)*s(4),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(23)*s(11),(true->[])),arc(s(18)*s(11),0,s(18)*s(11),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(8)*s(11),(true->[])),arc(s(19)*s(11),0,s(19)*s(11),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(15)*s(11),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(3)*s(11),(true->[])),arc(s(23)*s(11),0,s(23)*s(11),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(11),0,s(23)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(8)*s(11),(true->[])),arc(s(22)*s(11),0,s(23)*s(11),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(15)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(16)),sink(s(19)*s(16)),sink(s(20)*s(16)),sink(s(21)*s(16)),sink(s(22)*s(16)),sink(s(23)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(17)*s(11),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(7),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(23)*s(2),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(1),(true->[])),arc(s(3)*s(10),0,s(6)*s(11),(true->[])),arc(s(3)*s(10),1,s(7)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(7),0,s(11)*s(11),(true->[])),arc(s(6)*s(7),1,s(11)*s(11),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(13)*s(13),(true->[])),arc(s(7)*s(9),2,s(3)*s(15),(true->[])),arc(s(8)*s(6),0,s(12)*s(7),(true->[])),arc(s(8)*s(6),1,s(14)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(18)*s(11),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(4),0,s(19)*s(7),(true->[])),arc(s(12)*s(4),1,s(19)*s(7),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(23)*s(4),(true->[])),arc(s(13)*s(8),1,s(20)*s(12),(true->[])),arc(s(13)*s(8),2,s(3)*s(15),(true->[])),arc(s(17)*s(11),0,s(17)*s(15),(true->[])),arc(s(17)*s(11),1,s(17)*s(15),(true->[])),arc(s(17)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(5),0,s(23)*s(4),(true->[])),arc(s(14)*s(5),1,s(21)*s(8),(true->[])),arc(s(14)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(7),0,s(18)*s(11),(true->[])),arc(s(18)*s(7),1,s(18)*s(11),(true->[])),arc(s(18)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(3),0,s(23)*s(4),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(19)*s(7),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(1),(true->[])),arc(s(23)*s(2),0,s(23)*s(4),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(3),(true->[])),arc(s(3)*s(15),0,s(6)*s(15),(true->[])),arc(s(3)*s(15),1,s(7)*s(15),(true->[])),arc(s(3)*s(15),2,s(3)*s(16),(true->[])),arc(s(6)*s(11),0,s(11)*s(15),(true->[])),arc(s(6)*s(11),1,s(11)*s(15),(true->[])),arc(s(6)*s(11),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(12)*s(11),(true->[])),arc(s(7)*s(14),1,s(13)*s(14),(true->[])),arc(s(7)*s(14),2,s(3)*s(16),(true->[])),arc(s(8)*s(10),0,s(12)*s(11),(true->[])),arc(s(8)*s(10),1,s(14)*s(14),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(11)*s(11),0,s(18)*s(15),(true->[])),arc(s(11)*s(11),1,s(18)*s(15),(true->[])),arc(s(11)*s(11),2,s(8)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(11),(true->[])),arc(s(12)*s(7),1,s(19)*s(11),(true->[])),arc(s(12)*s(7),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(23)*s(7),(true->[])),arc(s(13)*s(13),1,s(20)*s(13),(true->[])),arc(s(13)*s(13),2,s(3)*s(16),(true->[])),arc(s(14)*s(9),0,s(23)*s(7),(true->[])),arc(s(14)*s(9),1,s(21)*s(13),(true->[])),arc(s(14)*s(9),2,s(8)*s(15),(true->[])),arc(s(18)*s(11),0,s(18)*s(15),(true->[])),arc(s(18)*s(11),1,s(18)*s(15),(true->[])),arc(s(18)*s(11),2,s(8)*s(15),(true->[])),arc(s(15)*s(6),0,s(23)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(15)*s(10),(true->[])),arc(s(19)*s(7),0,s(19)*s(11),(true->[])),arc(s(19)*s(7),1,s(19)*s(11),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(20)*s(12),0,s(23)*s(4),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(3)*s(16),(true->[])),arc(s(23)*s(4),0,s(23)*s(7),(true->[])),arc(s(23)*s(4),1,s(23)*s(7),(true->[])),arc(s(23)*s(4),2,s(23)*s(6),(true->[])),arc(s(17)*s(15),0,s(17)*s(15),(true->[])),arc(s(17)*s(15),1,s(17)*s(15),(true->[])),arc(s(17)*s(15),2,s(3)*s(16),(true->[])),arc(s(21)*s(8),0,s(23)*s(4),(true->[])),arc(s(21)*s(8),1,s(21)*s(12),(true->[])),arc(s(21)*s(8),2,s(8)*s(15),(true->[])),arc(s(22)*s(5),0,s(23)*s(4),(true->[])),arc(s(22)*s(5),1,s(22)*s(8),(true->[])),arc(s(22)*s(5),2,s(15)*s(10),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(6),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(7)*s(16),(true->[])),arc(s(3)*s(16),2,s(3)*s(16),(true->[])),arc(s(6)*s(15),0,s(11)*s(15),(true->[])),arc(s(6)*s(15),1,s(11)*s(15),(true->[])),arc(s(6)*s(15),2,s(8)*s(16),(true->[])),arc(s(7)*s(15),0,s(12)*s(15),(true->[])),arc(s(7)*s(15),1,s(13)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(15),0,s(12)*s(15),(true->[])),arc(s(8)*s(15),1,s(14)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(16),(true->[])),arc(s(11)*s(15),0,s(18)*s(15),(true->[])),arc(s(11)*s(15),1,s(18)*s(15),(true->[])),arc(s(11)*s(15),2,s(8)*s(16),(true->[])),arc(s(12)*s(11),0,s(19)*s(15),(true->[])),arc(s(12)*s(11),1,s(19)*s(15),(true->[])),arc(s(12)*s(11),2,s(15)*s(15),(true->[])),arc(s(13)*s(14),0,s(23)*s(11),(true->[])),arc(s(13)*s(14),1,s(20)*s(14),(true->[])),arc(s(13)*s(14),2,s(3)*s(16),(true->[])),arc(s(14)*s(14),0,s(23)*s(11),(true->[])),arc(s(14)*s(14),1,s(21)*s(14),(true->[])),arc(s(14)*s(14),2,s(8)*s(16),(true->[])),arc(s(18)*s(15),0,s(18)*s(15),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(8)*s(16),(true->[])),arc(s(15)*s(10),0,s(23)*s(11),(true->[])),arc(s(15)*s(10),1,s(22)*s(14),(true->[])),arc(s(15)*s(10),2,s(15)*s(15),(true->[])),arc(s(19)*s(11),0,s(19)*s(15),(true->[])),arc(s(19)*s(11),1,s(19)*s(15),(true->[])),arc(s(19)*s(11),2,s(15)*s(15),(true->[])),arc(s(20)*s(13),0,s(23)*s(7),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(3)*s(16),(true->[])),arc(s(23)*s(7),0,s(23)*s(11),(true->[])),arc(s(23)*s(7),1,s(23)*s(11),(true->[])),arc(s(23)*s(7),2,s(23)*s(10),(true->[])),arc(s(21)*s(13),0,s(23)*s(7),(true->[])),arc(s(21)*s(13),1,s(21)*s(13),(true->[])),arc(s(21)*s(13),2,s(8)*s(16),(true->[])),arc(s(22)*s(9),0,s(23)*s(7),(true->[])),arc(s(22)*s(9),1,s(22)*s(13),(true->[])),arc(s(22)*s(9),2,s(15)*s(15),(true->[])),arc(s(23)*s(6),0,s(23)*s(7),(true->[])),arc(s(23)*s(6),1,s(23)*s(9),(true->[])),arc(s(23)*s(6),2,s(23)*s(10),(true->[])),arc(s(21)*s(12),0,s(23)*s(4),(true->[])),arc(s(21)*s(12),1,s(21)*s(12),(true->[])),arc(s(21)*s(12),2,s(8)*s(16),(true->[])),arc(s(22)*s(8),0,s(23)*s(4),(true->[])),arc(s(22)*s(8),1,s(22)*s(12),(true->[])),arc(s(22)*s(8),2,s(15)*s(15),(true->[])),arc(s(23)*s(5),0,s(23)*s(4),(true->[])),arc(s(23)*s(5),1,s(23)*s(8),(true->[])),arc(s(23)*s(5),2,s(23)*s(10),(true->[])),arc(s(6)*s(16),0,s(11)*s(16),(true->[])),arc(s(6)*s(16),1,s(11)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(7)*s(16),0,s(12)*s(16),(true->[])),arc(s(7)*s(16),1,s(13)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(14)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(15),0,s(19)*s(15),(true->[])),arc(s(12)*s(15),1,s(19)*s(15),(true->[])),arc(s(12)*s(15),2,s(15)*s(16),(true->[])),arc(s(13)*s(15),0,s(23)*s(15),(true->[])),arc(s(13)*s(15),1,s(20)*s(15),(true->[])),arc(s(13)*s(15),2,s(3)*s(16),(true->[])),arc(s(14)*s(15),0,s(23)*s(15),(true->[])),arc(s(14)*s(15),1,s(21)*s(15),(true->[])),arc(s(14)*s(15),2,s(8)*s(16),(true->[])),arc(s(15)*s(15),0,s(23)*s(15),(true->[])),arc(s(15)*s(15),1,s(22)*s(15),(true->[])),arc(s(15)*s(15),2,s(15)*s(16),(true->[])),arc(s(19)*s(15),0,s(19)*s(15),(true->[])),arc(s(19)*s(15),1,s(19)*s(15),(true->[])),arc(s(19)*s(15),2,s(15)*s(16),(true->[])),arc(s(20)*s(14),0,s(23)*s(11),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(3)*s(16),(true->[])),arc(s(23)*s(11),0,s(23)*s(15),(true->[])),arc(s(23)*s(11),1,s(23)*s(15),(true->[])),arc(s(23)*s(11),2,s(23)*s(15),(true->[])),arc(s(21)*s(14),0,s(23)*s(11),(true->[])),arc(s(21)*s(14),1,s(21)*s(14),(true->[])),arc(s(21)*s(14),2,s(8)*s(16),(true->[])),arc(s(22)*s(14),0,s(23)*s(11),(true->[])),arc(s(22)*s(14),1,s(22)*s(14),(true->[])),arc(s(22)*s(14),2,s(15)*s(16),(true->[])),arc(s(23)*s(10),0,s(23)*s(11),(true->[])),arc(s(23)*s(10),1,s(23)*s(14),(true->[])),arc(s(23)*s(10),2,s(23)*s(15),(true->[])),arc(s(22)*s(13),0,s(23)*s(7),(true->[])),arc(s(22)*s(13),1,s(22)*s(13),(true->[])),arc(s(22)*s(13),2,s(15)*s(16),(true->[])),arc(s(23)*s(9),0,s(23)*s(7),(true->[])),arc(s(23)*s(9),1,s(23)*s(13),(true->[])),arc(s(23)*s(9),2,s(23)*s(15),(true->[])),arc(s(22)*s(12),0,s(23)*s(4),(true->[])),arc(s(22)*s(12),1,s(22)*s(12),(true->[])),arc(s(22)*s(12),2,s(15)*s(16),(true->[])),arc(s(23)*s(8),0,s(23)*s(4),(true->[])),arc(s(23)*s(8),1,s(23)*s(12),(true->[])),arc(s(23)*s(8),2,s(23)*s(15),(true->[])),arc(s(11)*s(16),0,s(18)*s(16),(true->[])),arc(s(11)*s(16),1,s(18)*s(16),(true->[])),arc(s(11)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(16),0,s(19)*s(16),(true->[])),arc(s(12)*s(16),1,s(19)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(13)*s(16),0,s(23)*s(16),(true->[])),arc(s(13)*s(16),1,s(20)*s(16),(true->[])),arc(s(13)*s(16),2,s(3)*s(16),(true->[])),arc(s(14)*s(16),0,s(23)*s(16),(true->[])),arc(s(14)*s(16),1,s(21)*s(16),(true->[])),arc(s(14)*s(16),2,s(8)*s(16),(true->[])),arc(s(15)*s(16),0,s(23)*s(16),(true->[])),arc(s(15)*s(16),1,s(22)*s(16),(true->[])),arc(s(15)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(15),0,s(23)*s(15),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(3)*s(16),(true->[])),arc(s(23)*s(15),0,s(23)*s(15),(true->[])),arc(s(23)*s(15),1,s(23)*s(15),(true->[])),arc(s(23)*s(15),2,s(23)*s(16),(true->[])),arc(s(21)*s(15),0,s(23)*s(15),(true->[])),arc(s(21)*s(15),1,s(21)*s(15),(true->[])),arc(s(21)*s(15),2,s(8)*s(16),(true->[])),arc(s(22)*s(15),0,s(23)*s(15),(true->[])),arc(s(22)*s(15),1,s(22)*s(15),(true->[])),arc(s(22)*s(15),2,s(15)*s(16),(true->[])),arc(s(23)*s(14),0,s(23)*s(11),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(23)*s(16),(true->[])),arc(s(23)*s(13),0,s(23)*s(7),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(23)*s(16),(true->[])),arc(s(23)*s(12),0,s(23)*s(4),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(23)*s(16),(true->[])),arc(s(18)*s(16),0,s(18)*s(16),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(8)*s(16),(true->[])),arc(s(19)*s(16),0,s(19)*s(16),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(16),0,s(23)*s(16),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(3)*s(16),(true->[])),arc(s(23)*s(16),0,s(23)*s(16),(true->[])),arc(s(23)*s(16),1,s(23)*s(16),(true->[])),arc(s(23)*s(16),2,s(23)*s(16),(true->[])),arc(s(21)*s(16),0,s(23)*s(16),(true->[])),arc(s(21)*s(16),1,s(21)*s(16),(true->[])),arc(s(21)*s(16),2,s(8)*s(16),(true->[])),arc(s(22)*s(16),0,s(23)*s(16),(true->[])),arc(s(22)*s(16),1,s(22)*s(16),(true->[])),arc(s(22)*s(16),2,s(15)*s(16),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_peak, sum_width_peak_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(3)),sink(s(28)*s(3)),sink(s(29)*s(3)),sink(s(30)*s(3)),sink(s(31)*s(3)),sink(s(32)*s(3)),sink(s(33)*s(3)),sink(s(34)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(10)*s(2),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(11)*s(2),(true->[])),arc(s(6)*s(2),1,s(11)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(3),(true->[])),arc(s(10)*s(2),0,s(17)*s(2),(true->[])),arc(s(10)*s(2),1,s(17)*s(2),(true->[])),arc(s(10)*s(2),2,s(3)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(18)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(19)*s(2),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(12)*s(3),0,s(19)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(15)*s(3),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(3)*s(3),(true->[])),arc(s(17)*s(2),0,s(26)*s(2),(true->[])),arc(s(17)*s(2),1,s(26)*s(2),(true->[])),arc(s(17)*s(2),2,s(3)*s(3),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(22)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(3),(true->[])),arc(s(18)*s(2),0,s(27)*s(2),(true->[])),arc(s(18)*s(2),1,s(27)*s(2),(true->[])),arc(s(18)*s(2),2,s(8)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(23)*s(3),(true->[])),arc(s(15)*s(3),2,s(15)*s(3),(true->[])),arc(s(19)*s(2),0,s(28)*s(2),(true->[])),arc(s(19)*s(2),1,s(28)*s(2),(true->[])),arc(s(19)*s(2),2,s(15)*s(3),(true->[])),arc(s(20)*s(2),0,s(29)*s(2),(true->[])),arc(s(20)*s(2),1,s(29)*s(2),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(1),(true->[])),arc(s(18)*s(3),0,s(27)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(8)*s(3),(true->[])),arc(s(19)*s(3),0,s(28)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(3),(true->[])),arc(s(20)*s(3),0,s(29)*s(3),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(24)*s(3),(true->[])),arc(s(21)*s(3),0,s(34)*s(3),(true->[])),arc(s(21)*s(3),1,s(30)*s(3),(true->[])),arc(s(21)*s(3),2,s(3)*s(3),(true->[])),arc(s(26)*s(2),0,s(26)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(3)*s(3),(true->[])),arc(s(22)*s(3),0,s(34)*s(3),(true->[])),arc(s(22)*s(3),1,s(31)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(3),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(8)*s(3),(true->[])),arc(s(23)*s(3),0,s(34)*s(3),(true->[])),arc(s(23)*s(3),1,s(32)*s(3),(true->[])),arc(s(23)*s(3),2,s(15)*s(3),(true->[])),arc(s(28)*s(2),0,s(28)*s(2),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(15)*s(3),(true->[])),arc(s(24)*s(3),0,s(34)*s(3),(true->[])),arc(s(24)*s(3),1,s(33)*s(3),(true->[])),arc(s(24)*s(3),2,s(24)*s(3),(true->[])),arc(s(29)*s(2),0,s(29)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(24)*s(3),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(34)*s(2),0,s(34)*s(2),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(8)*s(3),(true->[])),arc(s(28)*s(3),0,s(28)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(15)*s(3),(true->[])),arc(s(29)*s(3),0,s(29)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(24)*s(3),(true->[])),arc(s(30)*s(3),0,s(34)*s(3),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(3)*s(3),(true->[])),arc(s(34)*s(3),0,s(34)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[])),arc(s(31)*s(3),0,s(34)*s(3),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(8)*s(3),(true->[])),arc(s(32)*s(3),0,s(34)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(15)*s(3),(true->[])),arc(s(33)*s(3),0,s(34)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(24)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(4)),sink(s(28)*s(4)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(10)*s(3),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(3)*s(4),(true->[])),arc(s(6)*s(2),0,s(11)*s(3),(true->[])),arc(s(6)*s(2),1,s(11)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(10)*s(3),0,s(17)*s(3),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(2),0,s(19)*s(3),(true->[])),arc(s(12)*s(2),1,s(19)*s(3),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(6)*s(4),0,s(11)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(3),0,s(19)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(15)*s(4),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(3)*s(4),(true->[])),arc(s(17)*s(3),0,s(26)*s(3),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(22)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(4),(true->[])),arc(s(18)*s(3),0,s(27)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(8)*s(4),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(23)*s(3),(true->[])),arc(s(15)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(28)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(29)*s(3),(true->[])),arc(s(20)*s(2),1,s(29)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(1),(true->[])),arc(s(11)*s(4),0,s(18)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(19)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(3)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(8)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(3),0,s(29)*s(3),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(24)*s(4),(true->[])),arc(s(21)*s(3),0,s(34)*s(3),(true->[])),arc(s(21)*s(3),1,s(30)*s(3),(true->[])),arc(s(21)*s(3),2,s(3)*s(4),(true->[])),arc(s(26)*s(3),0,s(26)*s(3),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(3)*s(4),(true->[])),arc(s(22)*s(3),0,s(34)*s(3),(true->[])),arc(s(22)*s(3),1,s(31)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(8)*s(4),(true->[])),arc(s(23)*s(3),0,s(34)*s(3),(true->[])),arc(s(23)*s(3),1,s(32)*s(3),(true->[])),arc(s(23)*s(3),2,s(15)*s(4),(true->[])),arc(s(28)*s(3),0,s(28)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(15)*s(4),(true->[])),arc(s(24)*s(3),0,s(34)*s(3),(true->[])),arc(s(24)*s(3),1,s(33)*s(3),(true->[])),arc(s(24)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(3),0,s(29)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(24)*s(4),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(3),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(8)*s(4),(true->[])),arc(s(19)*s(4),0,s(28)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(4),0,s(29)*s(4),(true->[])),arc(s(20)*s(4),1,s(29)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(34)*s(4),(true->[])),arc(s(21)*s(4),1,s(30)*s(4),(true->[])),arc(s(21)*s(4),2,s(3)*s(4),(true->[])),arc(s(22)*s(4),0,s(34)*s(4),(true->[])),arc(s(22)*s(4),1,s(31)*s(4),(true->[])),arc(s(22)*s(4),2,s(8)*s(4),(true->[])),arc(s(23)*s(4),0,s(34)*s(4),(true->[])),arc(s(23)*s(4),1,s(32)*s(4),(true->[])),arc(s(23)*s(4),2,s(15)*s(4),(true->[])),arc(s(24)*s(4),0,s(34)*s(4),(true->[])),arc(s(24)*s(4),1,s(33)*s(4),(true->[])),arc(s(24)*s(4),2,s(24)*s(4),(true->[])),arc(s(30)*s(3),0,s(34)*s(3),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(3)*s(4),(true->[])),arc(s(34)*s(3),0,s(34)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(4),(true->[])),arc(s(31)*s(3),0,s(34)*s(3),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(8)*s(4),(true->[])),arc(s(32)*s(3),0,s(34)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(15)*s(4),(true->[])),arc(s(33)*s(3),0,s(34)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(24)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(8)*s(4),(true->[])),arc(s(28)*s(4),0,s(28)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(15)*s(4),(true->[])),arc(s(29)*s(4),0,s(29)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(24)*s(4),(true->[])),arc(s(30)*s(4),0,s(34)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(3)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(34)*s(4),(true->[])),arc(s(31)*s(4),0,s(34)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(8)*s(4),(true->[])),arc(s(32)*s(4),0,s(34)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(15)*s(4),(true->[])),arc(s(33)*s(4),0,s(34)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(24)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(7)),sink(s(28)*s(7)),sink(s(29)*s(7)),sink(s(30)*s(7)),sink(s(31)*s(7)),sink(s(32)*s(7)),sink(s(33)*s(7)),sink(s(34)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(4),0,s(11)*s(6),(true->[])),arc(s(6)*s(4),1,s(11)*s(6),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(5),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(10)*s(6),0,s(17)*s(6),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(6),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(6)*s(6),0,s(11)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(6),0,s(12)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(7),(true->[])),arc(s(11)*s(6),0,s(18)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(4),0,s(19)*s(6),(true->[])),arc(s(12)*s(4),1,s(19)*s(6),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(5),0,s(20)*s(4),(true->[])),arc(s(13)*s(5),1,s(21)*s(5),(true->[])),arc(s(13)*s(5),2,s(3)*s(7),(true->[])),arc(s(17)*s(6),0,s(26)*s(6),(true->[])),arc(s(17)*s(6),1,s(26)*s(6),(true->[])),arc(s(17)*s(6),2,s(3)*s(7),(true->[])),arc(s(14)*s(5),0,s(20)*s(4),(true->[])),arc(s(14)*s(5),1,s(22)*s(5),(true->[])),arc(s(14)*s(5),2,s(8)*s(7),(true->[])),arc(s(18)*s(6),0,s(27)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(8)*s(7),(true->[])),arc(s(15)*s(3),0,s(20)*s(4),(true->[])),arc(s(15)*s(3),1,s(23)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(28)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(6),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(20)*s(2),0,s(29)*s(4),(true->[])),arc(s(20)*s(2),1,s(29)*s(4),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(1),(true->[])),arc(s(6)*s(7),0,s(11)*s(7),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(13)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(14)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(19)*s(6),(true->[])),arc(s(12)*s(6),2,s(15)*s(7),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(3)*s(7),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(8)*s(7),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(28)*s(6),(true->[])),arc(s(19)*s(6),1,s(28)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(4),0,s(29)*s(6),(true->[])),arc(s(20)*s(4),1,s(29)*s(6),(true->[])),arc(s(20)*s(4),2,s(24)*s(6),(true->[])),arc(s(21)*s(5),0,s(34)*s(4),(true->[])),arc(s(21)*s(5),1,s(30)*s(5),(true->[])),arc(s(21)*s(5),2,s(3)*s(7),(true->[])),arc(s(26)*s(6),0,s(26)*s(6),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(3)*s(7),(true->[])),arc(s(22)*s(5),0,s(34)*s(4),(true->[])),arc(s(22)*s(5),1,s(31)*s(5),(true->[])),arc(s(22)*s(5),2,s(8)*s(7),(true->[])),arc(s(27)*s(6),0,s(27)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(8)*s(7),(true->[])),arc(s(23)*s(5),0,s(34)*s(4),(true->[])),arc(s(23)*s(5),1,s(32)*s(5),(true->[])),arc(s(23)*s(5),2,s(15)*s(7),(true->[])),arc(s(28)*s(6),0,s(28)*s(6),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(15)*s(7),(true->[])),arc(s(24)*s(3),0,s(34)*s(4),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(24)*s(6),(true->[])),arc(s(29)*s(4),0,s(29)*s(6),(true->[])),arc(s(29)*s(4),1,s(29)*s(6),(true->[])),arc(s(29)*s(4),2,s(24)*s(6),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(34)*s(2),0,s(34)*s(4),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(11)*s(7),0,s(18)*s(7),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(19)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(13)*s(7),0,s(20)*s(7),(true->[])),arc(s(13)*s(7),1,s(21)*s(7),(true->[])),arc(s(13)*s(7),2,s(3)*s(7),(true->[])),arc(s(14)*s(7),0,s(20)*s(7),(true->[])),arc(s(14)*s(7),1,s(22)*s(7),(true->[])),arc(s(14)*s(7),2,s(8)*s(7),(true->[])),arc(s(15)*s(7),0,s(20)*s(7),(true->[])),arc(s(15)*s(7),1,s(23)*s(7),(true->[])),arc(s(15)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(6),0,s(29)*s(6),(true->[])),arc(s(20)*s(6),1,s(29)*s(6),(true->[])),arc(s(20)*s(6),2,s(24)*s(7),(true->[])),arc(s(21)*s(6),0,s(34)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(3)*s(7),(true->[])),arc(s(22)*s(6),0,s(34)*s(6),(true->[])),arc(s(22)*s(6),1,s(31)*s(6),(true->[])),arc(s(22)*s(6),2,s(8)*s(7),(true->[])),arc(s(23)*s(6),0,s(34)*s(6),(true->[])),arc(s(23)*s(6),1,s(32)*s(6),(true->[])),arc(s(23)*s(6),2,s(15)*s(7),(true->[])),arc(s(24)*s(6),0,s(34)*s(6),(true->[])),arc(s(24)*s(6),1,s(33)*s(6),(true->[])),arc(s(24)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(6),0,s(29)*s(6),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(24)*s(7),(true->[])),arc(s(30)*s(5),0,s(34)*s(4),(true->[])),arc(s(30)*s(5),1,s(30)*s(5),(true->[])),arc(s(30)*s(5),2,s(3)*s(7),(true->[])),arc(s(34)*s(4),0,s(34)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(34)*s(6),(true->[])),arc(s(31)*s(5),0,s(34)*s(4),(true->[])),arc(s(31)*s(5),1,s(31)*s(5),(true->[])),arc(s(31)*s(5),2,s(8)*s(7),(true->[])),arc(s(32)*s(5),0,s(34)*s(4),(true->[])),arc(s(32)*s(5),1,s(32)*s(5),(true->[])),arc(s(32)*s(5),2,s(15)*s(7),(true->[])),arc(s(33)*s(5),0,s(34)*s(4),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(24)*s(7),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(6),(true->[])),arc(s(18)*s(7),0,s(27)*s(7),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(8)*s(7),(true->[])),arc(s(19)*s(7),0,s(28)*s(7),(true->[])),arc(s(19)*s(7),1,s(28)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(7),0,s(29)*s(7),(true->[])),arc(s(20)*s(7),1,s(29)*s(7),(true->[])),arc(s(20)*s(7),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(34)*s(7),(true->[])),arc(s(21)*s(7),1,s(30)*s(7),(true->[])),arc(s(21)*s(7),2,s(3)*s(7),(true->[])),arc(s(22)*s(7),0,s(34)*s(7),(true->[])),arc(s(22)*s(7),1,s(31)*s(7),(true->[])),arc(s(22)*s(7),2,s(8)*s(7),(true->[])),arc(s(23)*s(7),0,s(34)*s(7),(true->[])),arc(s(23)*s(7),1,s(32)*s(7),(true->[])),arc(s(23)*s(7),2,s(15)*s(7),(true->[])),arc(s(24)*s(7),0,s(34)*s(7),(true->[])),arc(s(24)*s(7),1,s(33)*s(7),(true->[])),arc(s(24)*s(7),2,s(24)*s(7),(true->[])),arc(s(30)*s(6),0,s(34)*s(6),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(3)*s(7),(true->[])),arc(s(34)*s(6),0,s(34)*s(6),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(34)*s(7),(true->[])),arc(s(31)*s(6),0,s(34)*s(6),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(8)*s(7),(true->[])),arc(s(32)*s(6),0,s(34)*s(6),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(15)*s(7),(true->[])),arc(s(33)*s(6),0,s(34)*s(6),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(24)*s(7),(true->[])),arc(s(34)*s(5),0,s(34)*s(4),(true->[])),arc(s(34)*s(5),1,s(34)*s(5),(true->[])),arc(s(34)*s(5),2,s(34)*s(7),(true->[])),arc(s(27)*s(7),0,s(27)*s(7),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(8)*s(7),(true->[])),arc(s(28)*s(7),0,s(28)*s(7),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(15)*s(7),(true->[])),arc(s(29)*s(7),0,s(29)*s(7),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(24)*s(7),(true->[])),arc(s(30)*s(7),0,s(34)*s(7),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(3)*s(7),(true->[])),arc(s(34)*s(7),0,s(34)*s(7),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(34)*s(7),(true->[])),arc(s(31)*s(7),0,s(34)*s(7),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(8)*s(7),(true->[])),arc(s(32)*s(7),0,s(34)*s(7),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(15)*s(7),(true->[])),arc(s(33)*s(7),0,s(34)*s(7),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(24)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(11)),sink(s(28)*s(11)),sink(s(29)*s(11)),sink(s(30)*s(11)),sink(s(31)*s(11)),sink(s(32)*s(11)),sink(s(33)*s(11)),sink(s(34)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(17)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(10),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(7),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(3)*s(11),(true->[])),arc(s(6)*s(7),0,s(11)*s(10),(true->[])),arc(s(6)*s(7),1,s(11)*s(10),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(13)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(11),(true->[])),arc(s(8)*s(6),0,s(12)*s(7),(true->[])),arc(s(8)*s(6),1,s(14)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(18)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(10),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(4),0,s(19)*s(7),(true->[])),arc(s(12)*s(4),1,s(19)*s(7),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(4),(true->[])),arc(s(13)*s(8),1,s(21)*s(8),(true->[])),arc(s(13)*s(8),2,s(3)*s(11),(true->[])),arc(s(17)*s(10),0,s(26)*s(10),(true->[])),arc(s(17)*s(10),1,s(26)*s(10),(true->[])),arc(s(17)*s(10),2,s(3)*s(11),(true->[])),arc(s(14)*s(5),0,s(20)*s(4),(true->[])),arc(s(14)*s(5),1,s(22)*s(8),(true->[])),arc(s(14)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(7),0,s(27)*s(10),(true->[])),arc(s(18)*s(7),1,s(27)*s(10),(true->[])),arc(s(18)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(4),(true->[])),arc(s(15)*s(3),1,s(23)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(28)*s(7),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(20)*s(2),0,s(29)*s(4),(true->[])),arc(s(20)*s(2),1,s(29)*s(4),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(1),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(7)*s(11),(true->[])),arc(s(3)*s(11),2,s(3)*s(11),(true->[])),arc(s(6)*s(10),0,s(11)*s(10),(true->[])),arc(s(6)*s(10),1,s(11)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(11),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(14)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(11),(true->[])),arc(s(11)*s(10),0,s(18)*s(10),(true->[])),arc(s(11)*s(10),1,s(18)*s(10),(true->[])),arc(s(11)*s(10),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(19)*s(10),(true->[])),arc(s(12)*s(7),1,s(19)*s(10),(true->[])),arc(s(12)*s(7),2,s(15)*s(10),(true->[])),arc(s(13)*s(9),0,s(20)*s(7),(true->[])),arc(s(13)*s(9),1,s(21)*s(9),(true->[])),arc(s(13)*s(9),2,s(3)*s(11),(true->[])),arc(s(14)*s(9),0,s(20)*s(7),(true->[])),arc(s(14)*s(9),1,s(22)*s(9),(true->[])),arc(s(14)*s(9),2,s(8)*s(11),(true->[])),arc(s(18)*s(10),0,s(27)*s(10),(true->[])),arc(s(18)*s(10),1,s(27)*s(10),(true->[])),arc(s(18)*s(10),2,s(8)*s(11),(true->[])),arc(s(15)*s(6),0,s(20)*s(7),(true->[])),arc(s(15)*s(6),1,s(23)*s(9),(true->[])),arc(s(15)*s(6),2,s(15)*s(10),(true->[])),arc(s(19)*s(7),0,s(28)*s(10),(true->[])),arc(s(19)*s(7),1,s(28)*s(10),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(20)*s(4),0,s(29)*s(7),(true->[])),arc(s(20)*s(4),1,s(29)*s(7),(true->[])),arc(s(20)*s(4),2,s(24)*s(6),(true->[])),arc(s(21)*s(8),0,s(34)*s(4),(true->[])),arc(s(21)*s(8),1,s(30)*s(8),(true->[])),arc(s(21)*s(8),2,s(3)*s(11),(true->[])),arc(s(26)*s(10),0,s(26)*s(10),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(3)*s(11),(true->[])),arc(s(22)*s(8),0,s(34)*s(4),(true->[])),arc(s(22)*s(8),1,s(31)*s(8),(true->[])),arc(s(22)*s(8),2,s(8)*s(11),(true->[])),arc(s(27)*s(10),0,s(27)*s(10),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(8)*s(11),(true->[])),arc(s(23)*s(5),0,s(34)*s(4),(true->[])),arc(s(23)*s(5),1,s(32)*s(8),(true->[])),arc(s(23)*s(5),2,s(15)*s(10),(true->[])),arc(s(28)*s(7),0,s(28)*s(10),(true->[])),arc(s(28)*s(7),1,s(28)*s(10),(true->[])),arc(s(28)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(3),0,s(34)*s(4),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(24)*s(6),(true->[])),arc(s(29)*s(4),0,s(29)*s(7),(true->[])),arc(s(29)*s(4),1,s(29)*s(7),(true->[])),arc(s(29)*s(4),2,s(24)*s(6),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(34)*s(2),0,s(34)*s(4),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(6)*s(11),0,s(11)*s(11),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(12)*s(11),(true->[])),arc(s(7)*s(11),1,s(13)*s(11),(true->[])),arc(s(7)*s(11),2,s(3)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(11),(true->[])),arc(s(8)*s(11),1,s(14)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(12)*s(10),0,s(19)*s(10),(true->[])),arc(s(12)*s(10),1,s(19)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(11),(true->[])),arc(s(13)*s(10),0,s(20)*s(10),(true->[])),arc(s(13)*s(10),1,s(21)*s(10),(true->[])),arc(s(13)*s(10),2,s(3)*s(11),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(22)*s(10),(true->[])),arc(s(14)*s(10),2,s(8)*s(11),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(23)*s(10),(true->[])),arc(s(15)*s(10),2,s(15)*s(11),(true->[])),arc(s(19)*s(10),0,s(28)*s(10),(true->[])),arc(s(19)*s(10),1,s(28)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(11),(true->[])),arc(s(20)*s(7),0,s(29)*s(10),(true->[])),arc(s(20)*s(7),1,s(29)*s(10),(true->[])),arc(s(20)*s(7),2,s(24)*s(10),(true->[])),arc(s(21)*s(9),0,s(34)*s(7),(true->[])),arc(s(21)*s(9),1,s(30)*s(9),(true->[])),arc(s(21)*s(9),2,s(3)*s(11),(true->[])),arc(s(22)*s(9),0,s(34)*s(7),(true->[])),arc(s(22)*s(9),1,s(31)*s(9),(true->[])),arc(s(22)*s(9),2,s(8)*s(11),(true->[])),arc(s(23)*s(9),0,s(34)*s(7),(true->[])),arc(s(23)*s(9),1,s(32)*s(9),(true->[])),arc(s(23)*s(9),2,s(15)*s(11),(true->[])),arc(s(28)*s(10),0,s(28)*s(10),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(15)*s(11),(true->[])),arc(s(24)*s(6),0,s(34)*s(7),(true->[])),arc(s(24)*s(6),1,s(33)*s(9),(true->[])),arc(s(24)*s(6),2,s(24)*s(10),(true->[])),arc(s(29)*s(7),0,s(29)*s(10),(true->[])),arc(s(29)*s(7),1,s(29)*s(10),(true->[])),arc(s(29)*s(7),2,s(24)*s(10),(true->[])),arc(s(30)*s(8),0,s(34)*s(4),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(3)*s(11),(true->[])),arc(s(34)*s(4),0,s(34)*s(7),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(34)*s(6),(true->[])),arc(s(31)*s(8),0,s(34)*s(4),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(8)*s(11),(true->[])),arc(s(32)*s(8),0,s(34)*s(4),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(15)*s(11),(true->[])),arc(s(33)*s(5),0,s(34)*s(4),(true->[])),arc(s(33)*s(5),1,s(33)*s(8),(true->[])),arc(s(33)*s(5),2,s(24)*s(10),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(6),(true->[])),arc(s(11)*s(11),0,s(18)*s(11),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(19)*s(11),(true->[])),arc(s(12)*s(11),2,s(15)*s(11),(true->[])),arc(s(13)*s(11),0,s(20)*s(11),(true->[])),arc(s(13)*s(11),1,s(21)*s(11),(true->[])),arc(s(13)*s(11),2,s(3)*s(11),(true->[])),arc(s(14)*s(11),0,s(20)*s(11),(true->[])),arc(s(14)*s(11),1,s(22)*s(11),(true->[])),arc(s(14)*s(11),2,s(8)*s(11),(true->[])),arc(s(15)*s(11),0,s(20)*s(11),(true->[])),arc(s(15)*s(11),1,s(23)*s(11),(true->[])),arc(s(15)*s(11),2,s(15)*s(11),(true->[])),arc(s(20)*s(10),0,s(29)*s(10),(true->[])),arc(s(20)*s(10),1,s(29)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(11),(true->[])),arc(s(21)*s(10),0,s(34)*s(10),(true->[])),arc(s(21)*s(10),1,s(30)*s(10),(true->[])),arc(s(21)*s(10),2,s(3)*s(11),(true->[])),arc(s(22)*s(10),0,s(34)*s(10),(true->[])),arc(s(22)*s(10),1,s(31)*s(10),(true->[])),arc(s(22)*s(10),2,s(8)*s(11),(true->[])),arc(s(23)*s(10),0,s(34)*s(10),(true->[])),arc(s(23)*s(10),1,s(32)*s(10),(true->[])),arc(s(23)*s(10),2,s(15)*s(11),(true->[])),arc(s(24)*s(10),0,s(34)*s(10),(true->[])),arc(s(24)*s(10),1,s(33)*s(10),(true->[])),arc(s(24)*s(10),2,s(24)*s(11),(true->[])),arc(s(29)*s(10),0,s(29)*s(10),(true->[])),arc(s(29)*s(10),1,s(29)*s(10),(true->[])),arc(s(29)*s(10),2,s(24)*s(11),(true->[])),arc(s(30)*s(9),0,s(34)*s(7),(true->[])),arc(s(30)*s(9),1,s(30)*s(9),(true->[])),arc(s(30)*s(9),2,s(3)*s(11),(true->[])),arc(s(34)*s(7),0,s(34)*s(10),(true->[])),arc(s(34)*s(7),1,s(34)*s(10),(true->[])),arc(s(34)*s(7),2,s(34)*s(10),(true->[])),arc(s(31)*s(9),0,s(34)*s(7),(true->[])),arc(s(31)*s(9),1,s(31)*s(9),(true->[])),arc(s(31)*s(9),2,s(8)*s(11),(true->[])),arc(s(32)*s(9),0,s(34)*s(7),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(15)*s(11),(true->[])),arc(s(33)*s(9),0,s(34)*s(7),(true->[])),arc(s(33)*s(9),1,s(33)*s(9),(true->[])),arc(s(33)*s(9),2,s(24)*s(11),(true->[])),arc(s(34)*s(6),0,s(34)*s(7),(true->[])),arc(s(34)*s(6),1,s(34)*s(9),(true->[])),arc(s(34)*s(6),2,s(34)*s(10),(true->[])),arc(s(33)*s(8),0,s(34)*s(4),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(24)*s(11),(true->[])),arc(s(34)*s(5),0,s(34)*s(4),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(34)*s(10),(true->[])),arc(s(18)*s(11),0,s(27)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(8)*s(11),(true->[])),arc(s(19)*s(11),0,s(28)*s(11),(true->[])),arc(s(19)*s(11),1,s(28)*s(11),(true->[])),arc(s(19)*s(11),2,s(15)*s(11),(true->[])),arc(s(20)*s(11),0,s(29)*s(11),(true->[])),arc(s(20)*s(11),1,s(29)*s(11),(true->[])),arc(s(20)*s(11),2,s(24)*s(11),(true->[])),arc(s(21)*s(11),0,s(34)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(3)*s(11),(true->[])),arc(s(22)*s(11),0,s(34)*s(11),(true->[])),arc(s(22)*s(11),1,s(31)*s(11),(true->[])),arc(s(22)*s(11),2,s(8)*s(11),(true->[])),arc(s(23)*s(11),0,s(34)*s(11),(true->[])),arc(s(23)*s(11),1,s(32)*s(11),(true->[])),arc(s(23)*s(11),2,s(15)*s(11),(true->[])),arc(s(24)*s(11),0,s(34)*s(11),(true->[])),arc(s(24)*s(11),1,s(33)*s(11),(true->[])),arc(s(24)*s(11),2,s(24)*s(11),(true->[])),arc(s(30)*s(10),0,s(34)*s(10),(true->[])),arc(s(30)*s(10),1,s(30)*s(10),(true->[])),arc(s(30)*s(10),2,s(3)*s(11),(true->[])),arc(s(34)*s(10),0,s(34)*s(10),(true->[])),arc(s(34)*s(10),1,s(34)*s(10),(true->[])),arc(s(34)*s(10),2,s(34)*s(11),(true->[])),arc(s(31)*s(10),0,s(34)*s(10),(true->[])),arc(s(31)*s(10),1,s(31)*s(10),(true->[])),arc(s(31)*s(10),2,s(8)*s(11),(true->[])),arc(s(32)*s(10),0,s(34)*s(10),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(15)*s(11),(true->[])),arc(s(33)*s(10),0,s(34)*s(10),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(24)*s(11),(true->[])),arc(s(34)*s(9),0,s(34)*s(7),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(34)*s(11),(true->[])),arc(s(34)*s(8),0,s(34)*s(4),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(34)*s(11),(true->[])),arc(s(27)*s(11),0,s(27)*s(11),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(8)*s(11),(true->[])),arc(s(28)*s(11),0,s(28)*s(11),(true->[])),arc(s(28)*s(11),1,s(28)*s(11),(true->[])),arc(s(28)*s(11),2,s(15)*s(11),(true->[])),arc(s(29)*s(11),0,s(29)*s(11),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(24)*s(11),(true->[])),arc(s(30)*s(11),0,s(34)*s(11),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(3)*s(11),(true->[])),arc(s(34)*s(11),0,s(34)*s(11),(true->[])),arc(s(34)*s(11),1,s(34)*s(11),(true->[])),arc(s(34)*s(11),2,s(34)*s(11),(true->[])),arc(s(31)*s(11),0,s(34)*s(11),(true->[])),arc(s(31)*s(11),1,s(31)*s(11),(true->[])),arc(s(31)*s(11),2,s(8)*s(11),(true->[])),arc(s(32)*s(11),0,s(34)*s(11),(true->[])),arc(s(32)*s(11),1,s(32)*s(11),(true->[])),arc(s(32)*s(11),2,s(15)*s(11),(true->[])),arc(s(33)*s(11),0,s(34)*s(11),(true->[])),arc(s(33)*s(11),1,s(33)*s(11),(true->[])),arc(s(33)*s(11),2,s(24)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(16)),sink(s(28)*s(16)),sink(s(29)*s(16)),sink(s(30)*s(16)),sink(s(31)*s(16)),sink(s(32)*s(16)),sink(s(33)*s(16)),sink(s(34)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(17)*s(11),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(7),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(3)*s(10),0,s(6)*s(11),(true->[])),arc(s(3)*s(10),1,s(7)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(7),0,s(11)*s(11),(true->[])),arc(s(6)*s(7),1,s(11)*s(11),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(13)*s(13),(true->[])),arc(s(7)*s(9),2,s(3)*s(15),(true->[])),arc(s(8)*s(6),0,s(12)*s(7),(true->[])),arc(s(8)*s(6),1,s(14)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(18)*s(11),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(4),0,s(19)*s(7),(true->[])),arc(s(12)*s(4),1,s(19)*s(7),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(4),(true->[])),arc(s(13)*s(8),1,s(21)*s(12),(true->[])),arc(s(13)*s(8),2,s(3)*s(15),(true->[])),arc(s(17)*s(11),0,s(26)*s(15),(true->[])),arc(s(17)*s(11),1,s(26)*s(15),(true->[])),arc(s(17)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(4),(true->[])),arc(s(14)*s(5),1,s(22)*s(8),(true->[])),arc(s(14)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(7),0,s(27)*s(11),(true->[])),arc(s(18)*s(7),1,s(27)*s(11),(true->[])),arc(s(18)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(4),(true->[])),arc(s(15)*s(3),1,s(23)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(28)*s(7),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(20)*s(2),0,s(29)*s(4),(true->[])),arc(s(20)*s(2),1,s(29)*s(4),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(1),(true->[])),arc(s(3)*s(15),0,s(6)*s(15),(true->[])),arc(s(3)*s(15),1,s(7)*s(15),(true->[])),arc(s(3)*s(15),2,s(3)*s(16),(true->[])),arc(s(6)*s(11),0,s(11)*s(15),(true->[])),arc(s(6)*s(11),1,s(11)*s(15),(true->[])),arc(s(6)*s(11),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(12)*s(11),(true->[])),arc(s(7)*s(14),1,s(13)*s(14),(true->[])),arc(s(7)*s(14),2,s(3)*s(16),(true->[])),arc(s(8)*s(10),0,s(12)*s(11),(true->[])),arc(s(8)*s(10),1,s(14)*s(14),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(11)*s(11),0,s(18)*s(15),(true->[])),arc(s(11)*s(11),1,s(18)*s(15),(true->[])),arc(s(11)*s(11),2,s(8)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(11),(true->[])),arc(s(12)*s(7),1,s(19)*s(11),(true->[])),arc(s(12)*s(7),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(7),(true->[])),arc(s(13)*s(13),1,s(21)*s(13),(true->[])),arc(s(13)*s(13),2,s(3)*s(16),(true->[])),arc(s(14)*s(9),0,s(20)*s(7),(true->[])),arc(s(14)*s(9),1,s(22)*s(13),(true->[])),arc(s(14)*s(9),2,s(8)*s(15),(true->[])),arc(s(18)*s(11),0,s(27)*s(15),(true->[])),arc(s(18)*s(11),1,s(27)*s(15),(true->[])),arc(s(18)*s(11),2,s(8)*s(15),(true->[])),arc(s(15)*s(6),0,s(20)*s(7),(true->[])),arc(s(15)*s(6),1,s(23)*s(9),(true->[])),arc(s(15)*s(6),2,s(15)*s(10),(true->[])),arc(s(19)*s(7),0,s(28)*s(11),(true->[])),arc(s(19)*s(7),1,s(28)*s(11),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(20)*s(4),0,s(29)*s(7),(true->[])),arc(s(20)*s(4),1,s(29)*s(7),(true->[])),arc(s(20)*s(4),2,s(24)*s(6),(true->[])),arc(s(21)*s(12),0,s(34)*s(4),(true->[])),arc(s(21)*s(12),1,s(30)*s(12),(true->[])),arc(s(21)*s(12),2,s(3)*s(16),(true->[])),arc(s(26)*s(15),0,s(26)*s(15),(true->[])),arc(s(26)*s(15),1,s(26)*s(15),(true->[])),arc(s(26)*s(15),2,s(3)*s(16),(true->[])),arc(s(22)*s(8),0,s(34)*s(4),(true->[])),arc(s(22)*s(8),1,s(31)*s(12),(true->[])),arc(s(22)*s(8),2,s(8)*s(15),(true->[])),arc(s(27)*s(11),0,s(27)*s(15),(true->[])),arc(s(27)*s(11),1,s(27)*s(15),(true->[])),arc(s(27)*s(11),2,s(8)*s(15),(true->[])),arc(s(23)*s(5),0,s(34)*s(4),(true->[])),arc(s(23)*s(5),1,s(32)*s(8),(true->[])),arc(s(23)*s(5),2,s(15)*s(10),(true->[])),arc(s(28)*s(7),0,s(28)*s(11),(true->[])),arc(s(28)*s(7),1,s(28)*s(11),(true->[])),arc(s(28)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(3),0,s(34)*s(4),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(24)*s(6),(true->[])),arc(s(29)*s(4),0,s(29)*s(7),(true->[])),arc(s(29)*s(4),1,s(29)*s(7),(true->[])),arc(s(29)*s(4),2,s(24)*s(6),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(34)*s(2),0,s(34)*s(4),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(7)*s(16),(true->[])),arc(s(3)*s(16),2,s(3)*s(16),(true->[])),arc(s(6)*s(15),0,s(11)*s(15),(true->[])),arc(s(6)*s(15),1,s(11)*s(15),(true->[])),arc(s(6)*s(15),2,s(8)*s(16),(true->[])),arc(s(7)*s(15),0,s(12)*s(15),(true->[])),arc(s(7)*s(15),1,s(13)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(15),0,s(12)*s(15),(true->[])),arc(s(8)*s(15),1,s(14)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(16),(true->[])),arc(s(11)*s(15),0,s(18)*s(15),(true->[])),arc(s(11)*s(15),1,s(18)*s(15),(true->[])),arc(s(11)*s(15),2,s(8)*s(16),(true->[])),arc(s(12)*s(11),0,s(19)*s(15),(true->[])),arc(s(12)*s(11),1,s(19)*s(15),(true->[])),arc(s(12)*s(11),2,s(15)*s(15),(true->[])),arc(s(13)*s(14),0,s(20)*s(11),(true->[])),arc(s(13)*s(14),1,s(21)*s(14),(true->[])),arc(s(13)*s(14),2,s(3)*s(16),(true->[])),arc(s(14)*s(14),0,s(20)*s(11),(true->[])),arc(s(14)*s(14),1,s(22)*s(14),(true->[])),arc(s(14)*s(14),2,s(8)*s(16),(true->[])),arc(s(18)*s(15),0,s(27)*s(15),(true->[])),arc(s(18)*s(15),1,s(27)*s(15),(true->[])),arc(s(18)*s(15),2,s(8)*s(16),(true->[])),arc(s(15)*s(10),0,s(20)*s(11),(true->[])),arc(s(15)*s(10),1,s(23)*s(14),(true->[])),arc(s(15)*s(10),2,s(15)*s(15),(true->[])),arc(s(19)*s(11),0,s(28)*s(15),(true->[])),arc(s(19)*s(11),1,s(28)*s(15),(true->[])),arc(s(19)*s(11),2,s(15)*s(15),(true->[])),arc(s(20)*s(7),0,s(29)*s(11),(true->[])),arc(s(20)*s(7),1,s(29)*s(11),(true->[])),arc(s(20)*s(7),2,s(24)*s(10),(true->[])),arc(s(21)*s(13),0,s(34)*s(7),(true->[])),arc(s(21)*s(13),1,s(30)*s(13),(true->[])),arc(s(21)*s(13),2,s(3)*s(16),(true->[])),arc(s(22)*s(13),0,s(34)*s(7),(true->[])),arc(s(22)*s(13),1,s(31)*s(13),(true->[])),arc(s(22)*s(13),2,s(8)*s(16),(true->[])),arc(s(27)*s(15),0,s(27)*s(15),(true->[])),arc(s(27)*s(15),1,s(27)*s(15),(true->[])),arc(s(27)*s(15),2,s(8)*s(16),(true->[])),arc(s(23)*s(9),0,s(34)*s(7),(true->[])),arc(s(23)*s(9),1,s(32)*s(13),(true->[])),arc(s(23)*s(9),2,s(15)*s(15),(true->[])),arc(s(28)*s(11),0,s(28)*s(15),(true->[])),arc(s(28)*s(11),1,s(28)*s(15),(true->[])),arc(s(28)*s(11),2,s(15)*s(15),(true->[])),arc(s(24)*s(6),0,s(34)*s(7),(true->[])),arc(s(24)*s(6),1,s(33)*s(9),(true->[])),arc(s(24)*s(6),2,s(24)*s(10),(true->[])),arc(s(29)*s(7),0,s(29)*s(11),(true->[])),arc(s(29)*s(7),1,s(29)*s(11),(true->[])),arc(s(29)*s(7),2,s(24)*s(10),(true->[])),arc(s(30)*s(12),0,s(34)*s(4),(true->[])),arc(s(30)*s(12),1,s(30)*s(12),(true->[])),arc(s(30)*s(12),2,s(3)*s(16),(true->[])),arc(s(34)*s(4),0,s(34)*s(7),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(34)*s(6),(true->[])),arc(s(31)*s(12),0,s(34)*s(4),(true->[])),arc(s(31)*s(12),1,s(31)*s(12),(true->[])),arc(s(31)*s(12),2,s(8)*s(16),(true->[])),arc(s(32)*s(8),0,s(34)*s(4),(true->[])),arc(s(32)*s(8),1,s(32)*s(12),(true->[])),arc(s(32)*s(8),2,s(15)*s(15),(true->[])),arc(s(33)*s(5),0,s(34)*s(4),(true->[])),arc(s(33)*s(5),1,s(33)*s(8),(true->[])),arc(s(33)*s(5),2,s(24)*s(10),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(6),(true->[])),arc(s(6)*s(16),0,s(11)*s(16),(true->[])),arc(s(6)*s(16),1,s(11)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(7)*s(16),0,s(12)*s(16),(true->[])),arc(s(7)*s(16),1,s(13)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(14)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(15),0,s(19)*s(15),(true->[])),arc(s(12)*s(15),1,s(19)*s(15),(true->[])),arc(s(12)*s(15),2,s(15)*s(16),(true->[])),arc(s(13)*s(15),0,s(20)*s(15),(true->[])),arc(s(13)*s(15),1,s(21)*s(15),(true->[])),arc(s(13)*s(15),2,s(3)*s(16),(true->[])),arc(s(14)*s(15),0,s(20)*s(15),(true->[])),arc(s(14)*s(15),1,s(22)*s(15),(true->[])),arc(s(14)*s(15),2,s(8)*s(16),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(23)*s(15),(true->[])),arc(s(15)*s(15),2,s(15)*s(16),(true->[])),arc(s(19)*s(15),0,s(28)*s(15),(true->[])),arc(s(19)*s(15),1,s(28)*s(15),(true->[])),arc(s(19)*s(15),2,s(15)*s(16),(true->[])),arc(s(20)*s(11),0,s(29)*s(15),(true->[])),arc(s(20)*s(11),1,s(29)*s(15),(true->[])),arc(s(20)*s(11),2,s(24)*s(15),(true->[])),arc(s(21)*s(14),0,s(34)*s(11),(true->[])),arc(s(21)*s(14),1,s(30)*s(14),(true->[])),arc(s(21)*s(14),2,s(3)*s(16),(true->[])),arc(s(22)*s(14),0,s(34)*s(11),(true->[])),arc(s(22)*s(14),1,s(31)*s(14),(true->[])),arc(s(22)*s(14),2,s(8)*s(16),(true->[])),arc(s(23)*s(14),0,s(34)*s(11),(true->[])),arc(s(23)*s(14),1,s(32)*s(14),(true->[])),arc(s(23)*s(14),2,s(15)*s(16),(true->[])),arc(s(28)*s(15),0,s(28)*s(15),(true->[])),arc(s(28)*s(15),1,s(28)*s(15),(true->[])),arc(s(28)*s(15),2,s(15)*s(16),(true->[])),arc(s(24)*s(10),0,s(34)*s(11),(true->[])),arc(s(24)*s(10),1,s(33)*s(14),(true->[])),arc(s(24)*s(10),2,s(24)*s(15),(true->[])),arc(s(29)*s(11),0,s(29)*s(15),(true->[])),arc(s(29)*s(11),1,s(29)*s(15),(true->[])),arc(s(29)*s(11),2,s(24)*s(15),(true->[])),arc(s(30)*s(13),0,s(34)*s(7),(true->[])),arc(s(30)*s(13),1,s(30)*s(13),(true->[])),arc(s(30)*s(13),2,s(3)*s(16),(true->[])),arc(s(34)*s(7),0,s(34)*s(11),(true->[])),arc(s(34)*s(7),1,s(34)*s(11),(true->[])),arc(s(34)*s(7),2,s(34)*s(10),(true->[])),arc(s(31)*s(13),0,s(34)*s(7),(true->[])),arc(s(31)*s(13),1,s(31)*s(13),(true->[])),arc(s(31)*s(13),2,s(8)*s(16),(true->[])),arc(s(32)*s(13),0,s(34)*s(7),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(15)*s(16),(true->[])),arc(s(33)*s(9),0,s(34)*s(7),(true->[])),arc(s(33)*s(9),1,s(33)*s(13),(true->[])),arc(s(33)*s(9),2,s(24)*s(15),(true->[])),arc(s(34)*s(6),0,s(34)*s(7),(true->[])),arc(s(34)*s(6),1,s(34)*s(9),(true->[])),arc(s(34)*s(6),2,s(34)*s(10),(true->[])),arc(s(32)*s(12),0,s(34)*s(4),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(15)*s(16),(true->[])),arc(s(33)*s(8),0,s(34)*s(4),(true->[])),arc(s(33)*s(8),1,s(33)*s(12),(true->[])),arc(s(33)*s(8),2,s(24)*s(15),(true->[])),arc(s(34)*s(5),0,s(34)*s(4),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(34)*s(10),(true->[])),arc(s(11)*s(16),0,s(18)*s(16),(true->[])),arc(s(11)*s(16),1,s(18)*s(16),(true->[])),arc(s(11)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(16),0,s(19)*s(16),(true->[])),arc(s(12)*s(16),1,s(19)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(13)*s(16),0,s(20)*s(16),(true->[])),arc(s(13)*s(16),1,s(21)*s(16),(true->[])),arc(s(13)*s(16),2,s(3)*s(16),(true->[])),arc(s(14)*s(16),0,s(20)*s(16),(true->[])),arc(s(14)*s(16),1,s(22)*s(16),(true->[])),arc(s(14)*s(16),2,s(8)*s(16),(true->[])),arc(s(15)*s(16),0,s(20)*s(16),(true->[])),arc(s(15)*s(16),1,s(23)*s(16),(true->[])),arc(s(15)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(15),0,s(29)*s(15),(true->[])),arc(s(20)*s(15),1,s(29)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(16),(true->[])),arc(s(21)*s(15),0,s(34)*s(15),(true->[])),arc(s(21)*s(15),1,s(30)*s(15),(true->[])),arc(s(21)*s(15),2,s(3)*s(16),(true->[])),arc(s(22)*s(15),0,s(34)*s(15),(true->[])),arc(s(22)*s(15),1,s(31)*s(15),(true->[])),arc(s(22)*s(15),2,s(8)*s(16),(true->[])),arc(s(23)*s(15),0,s(34)*s(15),(true->[])),arc(s(23)*s(15),1,s(32)*s(15),(true->[])),arc(s(23)*s(15),2,s(15)*s(16),(true->[])),arc(s(24)*s(15),0,s(34)*s(15),(true->[])),arc(s(24)*s(15),1,s(33)*s(15),(true->[])),arc(s(24)*s(15),2,s(24)*s(16),(true->[])),arc(s(29)*s(15),0,s(29)*s(15),(true->[])),arc(s(29)*s(15),1,s(29)*s(15),(true->[])),arc(s(29)*s(15),2,s(24)*s(16),(true->[])),arc(s(30)*s(14),0,s(34)*s(11),(true->[])),arc(s(30)*s(14),1,s(30)*s(14),(true->[])),arc(s(30)*s(14),2,s(3)*s(16),(true->[])),arc(s(34)*s(11),0,s(34)*s(15),(true->[])),arc(s(34)*s(11),1,s(34)*s(15),(true->[])),arc(s(34)*s(11),2,s(34)*s(15),(true->[])),arc(s(31)*s(14),0,s(34)*s(11),(true->[])),arc(s(31)*s(14),1,s(31)*s(14),(true->[])),arc(s(31)*s(14),2,s(8)*s(16),(true->[])),arc(s(32)*s(14),0,s(34)*s(11),(true->[])),arc(s(32)*s(14),1,s(32)*s(14),(true->[])),arc(s(32)*s(14),2,s(15)*s(16),(true->[])),arc(s(33)*s(14),0,s(34)*s(11),(true->[])),arc(s(33)*s(14),1,s(33)*s(14),(true->[])),arc(s(33)*s(14),2,s(24)*s(16),(true->[])),arc(s(34)*s(10),0,s(34)*s(11),(true->[])),arc(s(34)*s(10),1,s(34)*s(14),(true->[])),arc(s(34)*s(10),2,s(34)*s(15),(true->[])),arc(s(33)*s(13),0,s(34)*s(7),(true->[])),arc(s(33)*s(13),1,s(33)*s(13),(true->[])),arc(s(33)*s(13),2,s(24)*s(16),(true->[])),arc(s(34)*s(9),0,s(34)*s(7),(true->[])),arc(s(34)*s(9),1,s(34)*s(13),(true->[])),arc(s(34)*s(9),2,s(34)*s(15),(true->[])),arc(s(33)*s(12),0,s(34)*s(4),(true->[])),arc(s(33)*s(12),1,s(33)*s(12),(true->[])),arc(s(33)*s(12),2,s(24)*s(16),(true->[])),arc(s(34)*s(8),0,s(34)*s(4),(true->[])),arc(s(34)*s(8),1,s(34)*s(12),(true->[])),arc(s(34)*s(8),2,s(34)*s(15),(true->[])),arc(s(18)*s(16),0,s(27)*s(16),(true->[])),arc(s(18)*s(16),1,s(27)*s(16),(true->[])),arc(s(18)*s(16),2,s(8)*s(16),(true->[])),arc(s(19)*s(16),0,s(28)*s(16),(true->[])),arc(s(19)*s(16),1,s(28)*s(16),(true->[])),arc(s(19)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(16),0,s(29)*s(16),(true->[])),arc(s(20)*s(16),1,s(29)*s(16),(true->[])),arc(s(20)*s(16),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(34)*s(16),(true->[])),arc(s(21)*s(16),1,s(30)*s(16),(true->[])),arc(s(21)*s(16),2,s(3)*s(16),(true->[])),arc(s(22)*s(16),0,s(34)*s(16),(true->[])),arc(s(22)*s(16),1,s(31)*s(16),(true->[])),arc(s(22)*s(16),2,s(8)*s(16),(true->[])),arc(s(23)*s(16),0,s(34)*s(16),(true->[])),arc(s(23)*s(16),1,s(32)*s(16),(true->[])),arc(s(23)*s(16),2,s(15)*s(16),(true->[])),arc(s(24)*s(16),0,s(34)*s(16),(true->[])),arc(s(24)*s(16),1,s(33)*s(16),(true->[])),arc(s(24)*s(16),2,s(24)*s(16),(true->[])),arc(s(30)*s(15),0,s(34)*s(15),(true->[])),arc(s(30)*s(15),1,s(30)*s(15),(true->[])),arc(s(30)*s(15),2,s(3)*s(16),(true->[])),arc(s(34)*s(15),0,s(34)*s(15),(true->[])),arc(s(34)*s(15),1,s(34)*s(15),(true->[])),arc(s(34)*s(15),2,s(34)*s(16),(true->[])),arc(s(31)*s(15),0,s(34)*s(15),(true->[])),arc(s(31)*s(15),1,s(31)*s(15),(true->[])),arc(s(31)*s(15),2,s(8)*s(16),(true->[])),arc(s(32)*s(15),0,s(34)*s(15),(true->[])),arc(s(32)*s(15),1,s(32)*s(15),(true->[])),arc(s(32)*s(15),2,s(15)*s(16),(true->[])),arc(s(33)*s(15),0,s(34)*s(15),(true->[])),arc(s(33)*s(15),1,s(33)*s(15),(true->[])),arc(s(33)*s(15),2,s(24)*s(16),(true->[])),arc(s(34)*s(14),0,s(34)*s(11),(true->[])),arc(s(34)*s(14),1,s(34)*s(14),(true->[])),arc(s(34)*s(14),2,s(34)*s(16),(true->[])),arc(s(34)*s(13),0,s(34)*s(7),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(34)*s(16),(true->[])),arc(s(34)*s(12),0,s(34)*s(4),(true->[])),arc(s(34)*s(12),1,s(34)*s(12),(true->[])),arc(s(34)*s(12),2,s(34)*s(16),(true->[])),arc(s(27)*s(16),0,s(27)*s(16),(true->[])),arc(s(27)*s(16),1,s(27)*s(16),(true->[])),arc(s(27)*s(16),2,s(8)*s(16),(true->[])),arc(s(28)*s(16),0,s(28)*s(16),(true->[])),arc(s(28)*s(16),1,s(28)*s(16),(true->[])),arc(s(28)*s(16),2,s(15)*s(16),(true->[])),arc(s(29)*s(16),0,s(29)*s(16),(true->[])),arc(s(29)*s(16),1,s(29)*s(16),(true->[])),arc(s(29)*s(16),2,s(24)*s(16),(true->[])),arc(s(30)*s(16),0,s(34)*s(16),(true->[])),arc(s(30)*s(16),1,s(30)*s(16),(true->[])),arc(s(30)*s(16),2,s(3)*s(16),(true->[])),arc(s(34)*s(16),0,s(34)*s(16),(true->[])),arc(s(34)*s(16),1,s(34)*s(16),(true->[])),arc(s(34)*s(16),2,s(34)*s(16),(true->[])),arc(s(31)*s(16),0,s(34)*s(16),(true->[])),arc(s(31)*s(16),1,s(31)*s(16),(true->[])),arc(s(31)*s(16),2,s(8)*s(16),(true->[])),arc(s(32)*s(16),0,s(34)*s(16),(true->[])),arc(s(32)*s(16),1,s(32)*s(16),(true->[])),arc(s(32)*s(16),2,s(15)*s(16),(true->[])),arc(s(33)*s(16),0,s(34)*s(16),(true->[])),arc(s(33)*s(16),1,s(33)*s(16),(true->[])),arc(s(33)*s(16),2,s(24)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(22)),sink(s(28)*s(22)),sink(s(29)*s(22)),sink(s(30)*s(22)),sink(s(31)*s(22)),sink(s(32)*s(22)),sink(s(33)*s(22)),sink(s(34)*s(22))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(17)*s(11),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(7),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(3)*s(10),0,s(6)*s(11),(true->[])),arc(s(3)*s(10),1,s(7)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(7),0,s(11)*s(11),(true->[])),arc(s(6)*s(7),1,s(11)*s(11),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(13)*s(13),(true->[])),arc(s(7)*s(9),2,s(3)*s(15),(true->[])),arc(s(8)*s(6),0,s(12)*s(7),(true->[])),arc(s(8)*s(6),1,s(14)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(18)*s(11),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(4),0,s(19)*s(7),(true->[])),arc(s(12)*s(4),1,s(19)*s(7),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(4),(true->[])),arc(s(13)*s(8),1,s(21)*s(12),(true->[])),arc(s(13)*s(8),2,s(3)*s(15),(true->[])),arc(s(17)*s(11),0,s(26)*s(16),(true->[])),arc(s(17)*s(11),1,s(26)*s(16),(true->[])),arc(s(17)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(4),(true->[])),arc(s(14)*s(5),1,s(22)*s(8),(true->[])),arc(s(14)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(7),0,s(27)*s(11),(true->[])),arc(s(18)*s(7),1,s(27)*s(11),(true->[])),arc(s(18)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(4),(true->[])),arc(s(15)*s(3),1,s(23)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(28)*s(7),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(20)*s(2),0,s(29)*s(4),(true->[])),arc(s(20)*s(2),1,s(29)*s(4),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(34)*s(2),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(1),(true->[])),arc(s(3)*s(15),0,s(6)*s(16),(true->[])),arc(s(3)*s(15),1,s(7)*s(20),(true->[])),arc(s(3)*s(15),2,s(3)*s(21),(true->[])),arc(s(6)*s(11),0,s(11)*s(16),(true->[])),arc(s(6)*s(11),1,s(11)*s(16),(true->[])),arc(s(6)*s(11),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(12)*s(11),(true->[])),arc(s(7)*s(14),1,s(13)*s(19),(true->[])),arc(s(7)*s(14),2,s(3)*s(21),(true->[])),arc(s(8)*s(10),0,s(12)*s(11),(true->[])),arc(s(8)*s(10),1,s(14)*s(14),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(11)*s(11),0,s(18)*s(16),(true->[])),arc(s(11)*s(11),1,s(18)*s(16),(true->[])),arc(s(11)*s(11),2,s(8)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(11),(true->[])),arc(s(12)*s(7),1,s(19)*s(11),(true->[])),arc(s(12)*s(7),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(7),(true->[])),arc(s(13)*s(13),1,s(21)*s(18),(true->[])),arc(s(13)*s(13),2,s(3)*s(21),(true->[])),arc(s(14)*s(9),0,s(20)*s(7),(true->[])),arc(s(14)*s(9),1,s(22)*s(13),(true->[])),arc(s(14)*s(9),2,s(8)*s(15),(true->[])),arc(s(18)*s(11),0,s(27)*s(16),(true->[])),arc(s(18)*s(11),1,s(27)*s(16),(true->[])),arc(s(18)*s(11),2,s(8)*s(15),(true->[])),arc(s(15)*s(6),0,s(20)*s(7),(true->[])),arc(s(15)*s(6),1,s(23)*s(9),(true->[])),arc(s(15)*s(6),2,s(15)*s(10),(true->[])),arc(s(19)*s(7),0,s(28)*s(11),(true->[])),arc(s(19)*s(7),1,s(28)*s(11),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(20)*s(4),0,s(29)*s(7),(true->[])),arc(s(20)*s(4),1,s(29)*s(7),(true->[])),arc(s(20)*s(4),2,s(24)*s(6),(true->[])),arc(s(21)*s(12),0,s(34)*s(4),(true->[])),arc(s(21)*s(12),1,s(30)*s(17),(true->[])),arc(s(21)*s(12),2,s(3)*s(21),(true->[])),arc(s(26)*s(16),0,s(26)*s(21),(true->[])),arc(s(26)*s(16),1,s(26)*s(21),(true->[])),arc(s(26)*s(16),2,s(3)*s(21),(true->[])),arc(s(22)*s(8),0,s(34)*s(4),(true->[])),arc(s(22)*s(8),1,s(31)*s(12),(true->[])),arc(s(22)*s(8),2,s(8)*s(15),(true->[])),arc(s(27)*s(11),0,s(27)*s(16),(true->[])),arc(s(27)*s(11),1,s(27)*s(16),(true->[])),arc(s(27)*s(11),2,s(8)*s(15),(true->[])),arc(s(23)*s(5),0,s(34)*s(4),(true->[])),arc(s(23)*s(5),1,s(32)*s(8),(true->[])),arc(s(23)*s(5),2,s(15)*s(10),(true->[])),arc(s(28)*s(7),0,s(28)*s(11),(true->[])),arc(s(28)*s(7),1,s(28)*s(11),(true->[])),arc(s(28)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(3),0,s(34)*s(4),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(24)*s(6),(true->[])),arc(s(29)*s(4),0,s(29)*s(7),(true->[])),arc(s(29)*s(4),1,s(29)*s(7),(true->[])),arc(s(29)*s(4),2,s(24)*s(6),(true->[])),arc(s(34)*s(1),0,s(34)*s(2),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(1),(true->[])),arc(s(34)*s(2),0,s(34)*s(4),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(3)*s(21),0,s(6)*s(21),(true->[])),arc(s(3)*s(21),1,s(7)*s(21),(true->[])),arc(s(3)*s(21),2,s(3)*s(22),(true->[])),arc(s(6)*s(16),0,s(11)*s(21),(true->[])),arc(s(6)*s(16),1,s(11)*s(21),(true->[])),arc(s(6)*s(16),2,s(8)*s(21),(true->[])),arc(s(7)*s(20),0,s(12)*s(16),(true->[])),arc(s(7)*s(20),1,s(13)*s(20),(true->[])),arc(s(7)*s(20),2,s(3)*s(22),(true->[])),arc(s(8)*s(15),0,s(12)*s(16),(true->[])),arc(s(8)*s(15),1,s(14)*s(20),(true->[])),arc(s(8)*s(15),2,s(8)*s(21),(true->[])),arc(s(11)*s(16),0,s(18)*s(21),(true->[])),arc(s(11)*s(16),1,s(18)*s(21),(true->[])),arc(s(11)*s(16),2,s(8)*s(21),(true->[])),arc(s(12)*s(11),0,s(19)*s(16),(true->[])),arc(s(12)*s(11),1,s(19)*s(16),(true->[])),arc(s(12)*s(11),2,s(15)*s(15),(true->[])),arc(s(13)*s(19),0,s(20)*s(11),(true->[])),arc(s(13)*s(19),1,s(21)*s(19),(true->[])),arc(s(13)*s(19),2,s(3)*s(22),(true->[])),arc(s(14)*s(14),0,s(20)*s(11),(true->[])),arc(s(14)*s(14),1,s(22)*s(19),(true->[])),arc(s(14)*s(14),2,s(8)*s(21),(true->[])),arc(s(18)*s(16),0,s(27)*s(21),(true->[])),arc(s(18)*s(16),1,s(27)*s(21),(true->[])),arc(s(18)*s(16),2,s(8)*s(21),(true->[])),arc(s(15)*s(10),0,s(20)*s(11),(true->[])),arc(s(15)*s(10),1,s(23)*s(14),(true->[])),arc(s(15)*s(10),2,s(15)*s(15),(true->[])),arc(s(19)*s(11),0,s(28)*s(16),(true->[])),arc(s(19)*s(11),1,s(28)*s(16),(true->[])),arc(s(19)*s(11),2,s(15)*s(15),(true->[])),arc(s(20)*s(7),0,s(29)*s(11),(true->[])),arc(s(20)*s(7),1,s(29)*s(11),(true->[])),arc(s(20)*s(7),2,s(24)*s(10),(true->[])),arc(s(21)*s(18),0,s(34)*s(7),(true->[])),arc(s(21)*s(18),1,s(30)*s(18),(true->[])),arc(s(21)*s(18),2,s(3)*s(22),(true->[])),arc(s(22)*s(13),0,s(34)*s(7),(true->[])),arc(s(22)*s(13),1,s(31)*s(18),(true->[])),arc(s(22)*s(13),2,s(8)*s(21),(true->[])),arc(s(27)*s(16),0,s(27)*s(21),(true->[])),arc(s(27)*s(16),1,s(27)*s(21),(true->[])),arc(s(27)*s(16),2,s(8)*s(21),(true->[])),arc(s(23)*s(9),0,s(34)*s(7),(true->[])),arc(s(23)*s(9),1,s(32)*s(13),(true->[])),arc(s(23)*s(9),2,s(15)*s(15),(true->[])),arc(s(28)*s(11),0,s(28)*s(16),(true->[])),arc(s(28)*s(11),1,s(28)*s(16),(true->[])),arc(s(28)*s(11),2,s(15)*s(15),(true->[])),arc(s(24)*s(6),0,s(34)*s(7),(true->[])),arc(s(24)*s(6),1,s(33)*s(9),(true->[])),arc(s(24)*s(6),2,s(24)*s(10),(true->[])),arc(s(29)*s(7),0,s(29)*s(11),(true->[])),arc(s(29)*s(7),1,s(29)*s(11),(true->[])),arc(s(29)*s(7),2,s(24)*s(10),(true->[])),arc(s(30)*s(17),0,s(34)*s(4),(true->[])),arc(s(30)*s(17),1,s(30)*s(17),(true->[])),arc(s(30)*s(17),2,s(3)*s(22),(true->[])),arc(s(34)*s(4),0,s(34)*s(7),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(34)*s(6),(true->[])),arc(s(26)*s(21),0,s(26)*s(21),(true->[])),arc(s(26)*s(21),1,s(26)*s(21),(true->[])),arc(s(26)*s(21),2,s(3)*s(22),(true->[])),arc(s(31)*s(12),0,s(34)*s(4),(true->[])),arc(s(31)*s(12),1,s(31)*s(17),(true->[])),arc(s(31)*s(12),2,s(8)*s(21),(true->[])),arc(s(32)*s(8),0,s(34)*s(4),(true->[])),arc(s(32)*s(8),1,s(32)*s(12),(true->[])),arc(s(32)*s(8),2,s(15)*s(15),(true->[])),arc(s(33)*s(5),0,s(34)*s(4),(true->[])),arc(s(33)*s(5),1,s(33)*s(8),(true->[])),arc(s(33)*s(5),2,s(24)*s(10),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(6),(true->[])),arc(s(3)*s(22),0,s(6)*s(22),(true->[])),arc(s(3)*s(22),1,s(7)*s(22),(true->[])),arc(s(3)*s(22),2,s(3)*s(22),(true->[])),arc(s(6)*s(21),0,s(11)*s(21),(true->[])),arc(s(6)*s(21),1,s(11)*s(21),(true->[])),arc(s(6)*s(21),2,s(8)*s(22),(true->[])),arc(s(7)*s(21),0,s(12)*s(21),(true->[])),arc(s(7)*s(21),1,s(13)*s(21),(true->[])),arc(s(7)*s(21),2,s(3)*s(22),(true->[])),arc(s(8)*s(21),0,s(12)*s(21),(true->[])),arc(s(8)*s(21),1,s(14)*s(21),(true->[])),arc(s(8)*s(21),2,s(8)*s(22),(true->[])),arc(s(11)*s(21),0,s(18)*s(21),(true->[])),arc(s(11)*s(21),1,s(18)*s(21),(true->[])),arc(s(11)*s(21),2,s(8)*s(22),(true->[])),arc(s(12)*s(16),0,s(19)*s(21),(true->[])),arc(s(12)*s(16),1,s(19)*s(21),(true->[])),arc(s(12)*s(16),2,s(15)*s(21),(true->[])),arc(s(13)*s(20),0,s(20)*s(16),(true->[])),arc(s(13)*s(20),1,s(21)*s(20),(true->[])),arc(s(13)*s(20),2,s(3)*s(22),(true->[])),arc(s(14)*s(20),0,s(20)*s(16),(true->[])),arc(s(14)*s(20),1,s(22)*s(20),(true->[])),arc(s(14)*s(20),2,s(8)*s(22),(true->[])),arc(s(18)*s(21),0,s(27)*s(21),(true->[])),arc(s(18)*s(21),1,s(27)*s(21),(true->[])),arc(s(18)*s(21),2,s(8)*s(22),(true->[])),arc(s(15)*s(15),0,s(20)*s(16),(true->[])),arc(s(15)*s(15),1,s(23)*s(20),(true->[])),arc(s(15)*s(15),2,s(15)*s(21),(true->[])),arc(s(19)*s(16),0,s(28)*s(21),(true->[])),arc(s(19)*s(16),1,s(28)*s(21),(true->[])),arc(s(19)*s(16),2,s(15)*s(21),(true->[])),arc(s(20)*s(11),0,s(29)*s(16),(true->[])),arc(s(20)*s(11),1,s(29)*s(16),(true->[])),arc(s(20)*s(11),2,s(24)*s(15),(true->[])),arc(s(21)*s(19),0,s(34)*s(11),(true->[])),arc(s(21)*s(19),1,s(30)*s(19),(true->[])),arc(s(21)*s(19),2,s(3)*s(22),(true->[])),arc(s(22)*s(19),0,s(34)*s(11),(true->[])),arc(s(22)*s(19),1,s(31)*s(19),(true->[])),arc(s(22)*s(19),2,s(8)*s(22),(true->[])),arc(s(27)*s(21),0,s(27)*s(21),(true->[])),arc(s(27)*s(21),1,s(27)*s(21),(true->[])),arc(s(27)*s(21),2,s(8)*s(22),(true->[])),arc(s(23)*s(14),0,s(34)*s(11),(true->[])),arc(s(23)*s(14),1,s(32)*s(19),(true->[])),arc(s(23)*s(14),2,s(15)*s(21),(true->[])),arc(s(28)*s(16),0,s(28)*s(21),(true->[])),arc(s(28)*s(16),1,s(28)*s(21),(true->[])),arc(s(28)*s(16),2,s(15)*s(21),(true->[])),arc(s(24)*s(10),0,s(34)*s(11),(true->[])),arc(s(24)*s(10),1,s(33)*s(14),(true->[])),arc(s(24)*s(10),2,s(24)*s(15),(true->[])),arc(s(29)*s(11),0,s(29)*s(16),(true->[])),arc(s(29)*s(11),1,s(29)*s(16),(true->[])),arc(s(29)*s(11),2,s(24)*s(15),(true->[])),arc(s(30)*s(18),0,s(34)*s(7),(true->[])),arc(s(30)*s(18),1,s(30)*s(18),(true->[])),arc(s(30)*s(18),2,s(3)*s(22),(true->[])),arc(s(34)*s(7),0,s(34)*s(11),(true->[])),arc(s(34)*s(7),1,s(34)*s(11),(true->[])),arc(s(34)*s(7),2,s(34)*s(10),(true->[])),arc(s(31)*s(18),0,s(34)*s(7),(true->[])),arc(s(31)*s(18),1,s(31)*s(18),(true->[])),arc(s(31)*s(18),2,s(8)*s(22),(true->[])),arc(s(32)*s(13),0,s(34)*s(7),(true->[])),arc(s(32)*s(13),1,s(32)*s(18),(true->[])),arc(s(32)*s(13),2,s(15)*s(21),(true->[])),arc(s(33)*s(9),0,s(34)*s(7),(true->[])),arc(s(33)*s(9),1,s(33)*s(13),(true->[])),arc(s(33)*s(9),2,s(24)*s(15),(true->[])),arc(s(34)*s(6),0,s(34)*s(7),(true->[])),arc(s(34)*s(6),1,s(34)*s(9),(true->[])),arc(s(34)*s(6),2,s(34)*s(10),(true->[])),arc(s(31)*s(17),0,s(34)*s(4),(true->[])),arc(s(31)*s(17),1,s(31)*s(17),(true->[])),arc(s(31)*s(17),2,s(8)*s(22),(true->[])),arc(s(32)*s(12),0,s(34)*s(4),(true->[])),arc(s(32)*s(12),1,s(32)*s(17),(true->[])),arc(s(32)*s(12),2,s(15)*s(21),(true->[])),arc(s(33)*s(8),0,s(34)*s(4),(true->[])),arc(s(33)*s(8),1,s(33)*s(12),(true->[])),arc(s(33)*s(8),2,s(24)*s(15),(true->[])),arc(s(34)*s(5),0,s(34)*s(4),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(34)*s(10),(true->[])),arc(s(6)*s(22),0,s(11)*s(22),(true->[])),arc(s(6)*s(22),1,s(11)*s(22),(true->[])),arc(s(6)*s(22),2,s(8)*s(22),(true->[])),arc(s(7)*s(22),0,s(12)*s(22),(true->[])),arc(s(7)*s(22),1,s(13)*s(22),(true->[])),arc(s(7)*s(22),2,s(3)*s(22),(true->[])),arc(s(8)*s(22),0,s(12)*s(22),(true->[])),arc(s(8)*s(22),1,s(14)*s(22),(true->[])),arc(s(8)*s(22),2,s(8)*s(22),(true->[])),arc(s(12)*s(21),0,s(19)*s(21),(true->[])),arc(s(12)*s(21),1,s(19)*s(21),(true->[])),arc(s(12)*s(21),2,s(15)*s(22),(true->[])),arc(s(13)*s(21),0,s(20)*s(21),(true->[])),arc(s(13)*s(21),1,s(21)*s(21),(true->[])),arc(s(13)*s(21),2,s(3)*s(22),(true->[])),arc(s(14)*s(21),0,s(20)*s(21),(true->[])),arc(s(14)*s(21),1,s(22)*s(21),(true->[])),arc(s(14)*s(21),2,s(8)*s(22),(true->[])),arc(s(15)*s(21),0,s(20)*s(21),(true->[])),arc(s(15)*s(21),1,s(23)*s(21),(true->[])),arc(s(15)*s(21),2,s(15)*s(22),(true->[])),arc(s(19)*s(21),0,s(28)*s(21),(true->[])),arc(s(19)*s(21),1,s(28)*s(21),(true->[])),arc(s(19)*s(21),2,s(15)*s(22),(true->[])),arc(s(20)*s(16),0,s(29)*s(21),(true->[])),arc(s(20)*s(16),1,s(29)*s(21),(true->[])),arc(s(20)*s(16),2,s(24)*s(21),(true->[])),arc(s(21)*s(20),0,s(34)*s(16),(true->[])),arc(s(21)*s(20),1,s(30)*s(20),(true->[])),arc(s(21)*s(20),2,s(3)*s(22),(true->[])),arc(s(22)*s(20),0,s(34)*s(16),(true->[])),arc(s(22)*s(20),1,s(31)*s(20),(true->[])),arc(s(22)*s(20),2,s(8)*s(22),(true->[])),arc(s(23)*s(20),0,s(34)*s(16),(true->[])),arc(s(23)*s(20),1,s(32)*s(20),(true->[])),arc(s(23)*s(20),2,s(15)*s(22),(true->[])),arc(s(28)*s(21),0,s(28)*s(21),(true->[])),arc(s(28)*s(21),1,s(28)*s(21),(true->[])),arc(s(28)*s(21),2,s(15)*s(22),(true->[])),arc(s(24)*s(15),0,s(34)*s(16),(true->[])),arc(s(24)*s(15),1,s(33)*s(20),(true->[])),arc(s(24)*s(15),2,s(24)*s(21),(true->[])),arc(s(29)*s(16),0,s(29)*s(21),(true->[])),arc(s(29)*s(16),1,s(29)*s(21),(true->[])),arc(s(29)*s(16),2,s(24)*s(21),(true->[])),arc(s(30)*s(19),0,s(34)*s(11),(true->[])),arc(s(30)*s(19),1,s(30)*s(19),(true->[])),arc(s(30)*s(19),2,s(3)*s(22),(true->[])),arc(s(34)*s(11),0,s(34)*s(16),(true->[])),arc(s(34)*s(11),1,s(34)*s(16),(true->[])),arc(s(34)*s(11),2,s(34)*s(15),(true->[])),arc(s(31)*s(19),0,s(34)*s(11),(true->[])),arc(s(31)*s(19),1,s(31)*s(19),(true->[])),arc(s(31)*s(19),2,s(8)*s(22),(true->[])),arc(s(32)*s(19),0,s(34)*s(11),(true->[])),arc(s(32)*s(19),1,s(32)*s(19),(true->[])),arc(s(32)*s(19),2,s(15)*s(22),(true->[])),arc(s(33)*s(14),0,s(34)*s(11),(true->[])),arc(s(33)*s(14),1,s(33)*s(19),(true->[])),arc(s(33)*s(14),2,s(24)*s(21),(true->[])),arc(s(34)*s(10),0,s(34)*s(11),(true->[])),arc(s(34)*s(10),1,s(34)*s(14),(true->[])),arc(s(34)*s(10),2,s(34)*s(15),(true->[])),arc(s(32)*s(18),0,s(34)*s(7),(true->[])),arc(s(32)*s(18),1,s(32)*s(18),(true->[])),arc(s(32)*s(18),2,s(15)*s(22),(true->[])),arc(s(33)*s(13),0,s(34)*s(7),(true->[])),arc(s(33)*s(13),1,s(33)*s(18),(true->[])),arc(s(33)*s(13),2,s(24)*s(21),(true->[])),arc(s(34)*s(9),0,s(34)*s(7),(true->[])),arc(s(34)*s(9),1,s(34)*s(13),(true->[])),arc(s(34)*s(9),2,s(34)*s(15),(true->[])),arc(s(32)*s(17),0,s(34)*s(4),(true->[])),arc(s(32)*s(17),1,s(32)*s(17),(true->[])),arc(s(32)*s(17),2,s(15)*s(22),(true->[])),arc(s(33)*s(12),0,s(34)*s(4),(true->[])),arc(s(33)*s(12),1,s(33)*s(17),(true->[])),arc(s(33)*s(12),2,s(24)*s(21),(true->[])),arc(s(34)*s(8),0,s(34)*s(4),(true->[])),arc(s(34)*s(8),1,s(34)*s(12),(true->[])),arc(s(34)*s(8),2,s(34)*s(15),(true->[])),arc(s(11)*s(22),0,s(18)*s(22),(true->[])),arc(s(11)*s(22),1,s(18)*s(22),(true->[])),arc(s(11)*s(22),2,s(8)*s(22),(true->[])),arc(s(12)*s(22),0,s(19)*s(22),(true->[])),arc(s(12)*s(22),1,s(19)*s(22),(true->[])),arc(s(12)*s(22),2,s(15)*s(22),(true->[])),arc(s(13)*s(22),0,s(20)*s(22),(true->[])),arc(s(13)*s(22),1,s(21)*s(22),(true->[])),arc(s(13)*s(22),2,s(3)*s(22),(true->[])),arc(s(14)*s(22),0,s(20)*s(22),(true->[])),arc(s(14)*s(22),1,s(22)*s(22),(true->[])),arc(s(14)*s(22),2,s(8)*s(22),(true->[])),arc(s(15)*s(22),0,s(20)*s(22),(true->[])),arc(s(15)*s(22),1,s(23)*s(22),(true->[])),arc(s(15)*s(22),2,s(15)*s(22),(true->[])),arc(s(20)*s(21),0,s(29)*s(21),(true->[])),arc(s(20)*s(21),1,s(29)*s(21),(true->[])),arc(s(20)*s(21),2,s(24)*s(22),(true->[])),arc(s(21)*s(21),0,s(34)*s(21),(true->[])),arc(s(21)*s(21),1,s(30)*s(21),(true->[])),arc(s(21)*s(21),2,s(3)*s(22),(true->[])),arc(s(22)*s(21),0,s(34)*s(21),(true->[])),arc(s(22)*s(21),1,s(31)*s(21),(true->[])),arc(s(22)*s(21),2,s(8)*s(22),(true->[])),arc(s(23)*s(21),0,s(34)*s(21),(true->[])),arc(s(23)*s(21),1,s(32)*s(21),(true->[])),arc(s(23)*s(21),2,s(15)*s(22),(true->[])),arc(s(24)*s(21),0,s(34)*s(21),(true->[])),arc(s(24)*s(21),1,s(33)*s(21),(true->[])),arc(s(24)*s(21),2,s(24)*s(22),(true->[])),arc(s(29)*s(21),0,s(29)*s(21),(true->[])),arc(s(29)*s(21),1,s(29)*s(21),(true->[])),arc(s(29)*s(21),2,s(24)*s(22),(true->[])),arc(s(30)*s(20),0,s(34)*s(16),(true->[])),arc(s(30)*s(20),1,s(30)*s(20),(true->[])),arc(s(30)*s(20),2,s(3)*s(22),(true->[])),arc(s(34)*s(16),0,s(34)*s(21),(true->[])),arc(s(34)*s(16),1,s(34)*s(21),(true->[])),arc(s(34)*s(16),2,s(34)*s(21),(true->[])),arc(s(31)*s(20),0,s(34)*s(16),(true->[])),arc(s(31)*s(20),1,s(31)*s(20),(true->[])),arc(s(31)*s(20),2,s(8)*s(22),(true->[])),arc(s(32)*s(20),0,s(34)*s(16),(true->[])),arc(s(32)*s(20),1,s(32)*s(20),(true->[])),arc(s(32)*s(20),2,s(15)*s(22),(true->[])),arc(s(33)*s(20),0,s(34)*s(16),(true->[])),arc(s(33)*s(20),1,s(33)*s(20),(true->[])),arc(s(33)*s(20),2,s(24)*s(22),(true->[])),arc(s(34)*s(15),0,s(34)*s(16),(true->[])),arc(s(34)*s(15),1,s(34)*s(20),(true->[])),arc(s(34)*s(15),2,s(34)*s(21),(true->[])),arc(s(33)*s(19),0,s(34)*s(11),(true->[])),arc(s(33)*s(19),1,s(33)*s(19),(true->[])),arc(s(33)*s(19),2,s(24)*s(22),(true->[])),arc(s(34)*s(14),0,s(34)*s(11),(true->[])),arc(s(34)*s(14),1,s(34)*s(19),(true->[])),arc(s(34)*s(14),2,s(34)*s(21),(true->[])),arc(s(33)*s(18),0,s(34)*s(7),(true->[])),arc(s(33)*s(18),1,s(33)*s(18),(true->[])),arc(s(33)*s(18),2,s(24)*s(22),(true->[])),arc(s(34)*s(13),0,s(34)*s(7),(true->[])),arc(s(34)*s(13),1,s(34)*s(18),(true->[])),arc(s(34)*s(13),2,s(34)*s(21),(true->[])),arc(s(33)*s(17),0,s(34)*s(4),(true->[])),arc(s(33)*s(17),1,s(33)*s(17),(true->[])),arc(s(33)*s(17),2,s(24)*s(22),(true->[])),arc(s(34)*s(12),0,s(34)*s(4),(true->[])),arc(s(34)*s(12),1,s(34)*s(17),(true->[])),arc(s(34)*s(12),2,s(34)*s(21),(true->[])),arc(s(18)*s(22),0,s(27)*s(22),(true->[])),arc(s(18)*s(22),1,s(27)*s(22),(true->[])),arc(s(18)*s(22),2,s(8)*s(22),(true->[])),arc(s(19)*s(22),0,s(28)*s(22),(true->[])),arc(s(19)*s(22),1,s(28)*s(22),(true->[])),arc(s(19)*s(22),2,s(15)*s(22),(true->[])),arc(s(20)*s(22),0,s(29)*s(22),(true->[])),arc(s(20)*s(22),1,s(29)*s(22),(true->[])),arc(s(20)*s(22),2,s(24)*s(22),(true->[])),arc(s(21)*s(22),0,s(34)*s(22),(true->[])),arc(s(21)*s(22),1,s(30)*s(22),(true->[])),arc(s(21)*s(22),2,s(3)*s(22),(true->[])),arc(s(22)*s(22),0,s(34)*s(22),(true->[])),arc(s(22)*s(22),1,s(31)*s(22),(true->[])),arc(s(22)*s(22),2,s(8)*s(22),(true->[])),arc(s(23)*s(22),0,s(34)*s(22),(true->[])),arc(s(23)*s(22),1,s(32)*s(22),(true->[])),arc(s(23)*s(22),2,s(15)*s(22),(true->[])),arc(s(24)*s(22),0,s(34)*s(22),(true->[])),arc(s(24)*s(22),1,s(33)*s(22),(true->[])),arc(s(24)*s(22),2,s(24)*s(22),(true->[])),arc(s(30)*s(21),0,s(34)*s(21),(true->[])),arc(s(30)*s(21),1,s(30)*s(21),(true->[])),arc(s(30)*s(21),2,s(3)*s(22),(true->[])),arc(s(34)*s(21),0,s(34)*s(21),(true->[])),arc(s(34)*s(21),1,s(34)*s(21),(true->[])),arc(s(34)*s(21),2,s(34)*s(22),(true->[])),arc(s(31)*s(21),0,s(34)*s(21),(true->[])),arc(s(31)*s(21),1,s(31)*s(21),(true->[])),arc(s(31)*s(21),2,s(8)*s(22),(true->[])),arc(s(32)*s(21),0,s(34)*s(21),(true->[])),arc(s(32)*s(21),1,s(32)*s(21),(true->[])),arc(s(32)*s(21),2,s(15)*s(22),(true->[])),arc(s(33)*s(21),0,s(34)*s(21),(true->[])),arc(s(33)*s(21),1,s(33)*s(21),(true->[])),arc(s(33)*s(21),2,s(24)*s(22),(true->[])),arc(s(34)*s(20),0,s(34)*s(16),(true->[])),arc(s(34)*s(20),1,s(34)*s(20),(true->[])),arc(s(34)*s(20),2,s(34)*s(22),(true->[])),arc(s(34)*s(19),0,s(34)*s(11),(true->[])),arc(s(34)*s(19),1,s(34)*s(19),(true->[])),arc(s(34)*s(19),2,s(34)*s(22),(true->[])),arc(s(34)*s(18),0,s(34)*s(7),(true->[])),arc(s(34)*s(18),1,s(34)*s(18),(true->[])),arc(s(34)*s(18),2,s(34)*s(22),(true->[])),arc(s(34)*s(17),0,s(34)*s(4),(true->[])),arc(s(34)*s(17),1,s(34)*s(17),(true->[])),arc(s(34)*s(17),2,s(34)*s(22),(true->[])),arc(s(27)*s(22),0,s(27)*s(22),(true->[])),arc(s(27)*s(22),1,s(27)*s(22),(true->[])),arc(s(27)*s(22),2,s(8)*s(22),(true->[])),arc(s(28)*s(22),0,s(28)*s(22),(true->[])),arc(s(28)*s(22),1,s(28)*s(22),(true->[])),arc(s(28)*s(22),2,s(15)*s(22),(true->[])),arc(s(29)*s(22),0,s(29)*s(22),(true->[])),arc(s(29)*s(22),1,s(29)*s(22),(true->[])),arc(s(29)*s(22),2,s(24)*s(22),(true->[])),arc(s(30)*s(22),0,s(34)*s(22),(true->[])),arc(s(30)*s(22),1,s(30)*s(22),(true->[])),arc(s(30)*s(22),2,s(3)*s(22),(true->[])),arc(s(34)*s(22),0,s(34)*s(22),(true->[])),arc(s(34)*s(22),1,s(34)*s(22),(true->[])),arc(s(34)*s(22),2,s(34)*s(22),(true->[])),arc(s(31)*s(22),0,s(34)*s(22),(true->[])),arc(s(31)*s(22),1,s(31)*s(22),(true->[])),arc(s(31)*s(22),2,s(8)*s(22),(true->[])),arc(s(32)*s(22),0,s(34)*s(22),(true->[])),arc(s(32)*s(22),1,s(32)*s(22),(true->[])),arc(s(32)*s(22),2,s(15)*s(22),(true->[])),arc(s(33)*s(22),0,s(34)*s(22),(true->[])),arc(s(33)*s(22),1,s(33)*s(22),(true->[])),arc(s(33)*s(22),2,s(24)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(3)),sink(s(39)*s(3)),sink(s(40)*s(3)),sink(s(41)*s(3)),sink(s(42)*s(3)),sink(s(43)*s(3)),sink(s(44)*s(3)),sink(s(45)*s(3)),sink(s(46)*s(3)),sink(s(47)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(10)*s(2),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(11)*s(2),(true->[])),arc(s(6)*s(2),1,s(11)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(3),(true->[])),arc(s(10)*s(2),0,s(17)*s(2),(true->[])),arc(s(10)*s(2),1,s(17)*s(2),(true->[])),arc(s(10)*s(2),2,s(3)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(18)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(19)*s(2),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(12)*s(3),0,s(19)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(15)*s(3),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(3)*s(3),(true->[])),arc(s(17)*s(2),0,s(26)*s(2),(true->[])),arc(s(17)*s(2),1,s(26)*s(2),(true->[])),arc(s(17)*s(2),2,s(3)*s(3),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(22)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(3),(true->[])),arc(s(18)*s(2),0,s(27)*s(2),(true->[])),arc(s(18)*s(2),1,s(27)*s(2),(true->[])),arc(s(18)*s(2),2,s(8)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(23)*s(3),(true->[])),arc(s(15)*s(3),2,s(15)*s(3),(true->[])),arc(s(19)*s(2),0,s(28)*s(2),(true->[])),arc(s(19)*s(2),1,s(28)*s(2),(true->[])),arc(s(19)*s(2),2,s(15)*s(3),(true->[])),arc(s(20)*s(2),0,s(29)*s(2),(true->[])),arc(s(20)*s(2),1,s(29)*s(2),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(30)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(36)*s(1),(true->[])),arc(s(18)*s(3),0,s(27)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(8)*s(3),(true->[])),arc(s(19)*s(3),0,s(28)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(3),(true->[])),arc(s(20)*s(3),0,s(29)*s(3),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(24)*s(3),(true->[])),arc(s(21)*s(3),0,s(30)*s(3),(true->[])),arc(s(21)*s(3),1,s(31)*s(3),(true->[])),arc(s(21)*s(3),2,s(3)*s(3),(true->[])),arc(s(26)*s(2),0,s(37)*s(2),(true->[])),arc(s(26)*s(2),1,s(37)*s(2),(true->[])),arc(s(26)*s(2),2,s(3)*s(3),(true->[])),arc(s(22)*s(3),0,s(30)*s(3),(true->[])),arc(s(22)*s(3),1,s(32)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(3),(true->[])),arc(s(27)*s(2),0,s(38)*s(2),(true->[])),arc(s(27)*s(2),1,s(38)*s(2),(true->[])),arc(s(27)*s(2),2,s(8)*s(3),(true->[])),arc(s(23)*s(3),0,s(30)*s(3),(true->[])),arc(s(23)*s(3),1,s(33)*s(3),(true->[])),arc(s(23)*s(3),2,s(15)*s(3),(true->[])),arc(s(28)*s(2),0,s(39)*s(2),(true->[])),arc(s(28)*s(2),1,s(39)*s(2),(true->[])),arc(s(28)*s(2),2,s(15)*s(3),(true->[])),arc(s(24)*s(3),0,s(30)*s(3),(true->[])),arc(s(24)*s(3),1,s(34)*s(3),(true->[])),arc(s(24)*s(3),2,s(24)*s(3),(true->[])),arc(s(29)*s(2),0,s(40)*s(2),(true->[])),arc(s(29)*s(2),1,s(40)*s(2),(true->[])),arc(s(29)*s(2),2,s(24)*s(3),(true->[])),arc(s(30)*s(2),0,s(41)*s(2),(true->[])),arc(s(30)*s(2),1,s(41)*s(2),(true->[])),arc(s(30)*s(2),2,s(35)*s(3),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(1),(true->[])),arc(s(27)*s(3),0,s(38)*s(3),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(8)*s(3),(true->[])),arc(s(28)*s(3),0,s(39)*s(3),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(15)*s(3),(true->[])),arc(s(29)*s(3),0,s(40)*s(3),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(24)*s(3),(true->[])),arc(s(30)*s(3),0,s(41)*s(3),(true->[])),arc(s(30)*s(3),1,s(41)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(3),(true->[])),arc(s(31)*s(3),0,s(47)*s(3),(true->[])),arc(s(31)*s(3),1,s(42)*s(3),(true->[])),arc(s(31)*s(3),2,s(3)*s(3),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(2),(true->[])),arc(s(37)*s(2),2,s(3)*s(3),(true->[])),arc(s(32)*s(3),0,s(47)*s(3),(true->[])),arc(s(32)*s(3),1,s(43)*s(3),(true->[])),arc(s(32)*s(3),2,s(8)*s(3),(true->[])),arc(s(38)*s(2),0,s(38)*s(2),(true->[])),arc(s(38)*s(2),1,s(38)*s(2),(true->[])),arc(s(38)*s(2),2,s(8)*s(3),(true->[])),arc(s(33)*s(3),0,s(47)*s(3),(true->[])),arc(s(33)*s(3),1,s(44)*s(3),(true->[])),arc(s(33)*s(3),2,s(15)*s(3),(true->[])),arc(s(39)*s(2),0,s(39)*s(2),(true->[])),arc(s(39)*s(2),1,s(39)*s(2),(true->[])),arc(s(39)*s(2),2,s(15)*s(3),(true->[])),arc(s(34)*s(3),0,s(47)*s(3),(true->[])),arc(s(34)*s(3),1,s(45)*s(3),(true->[])),arc(s(34)*s(3),2,s(24)*s(3),(true->[])),arc(s(40)*s(2),0,s(40)*s(2),(true->[])),arc(s(40)*s(2),1,s(40)*s(2),(true->[])),arc(s(40)*s(2),2,s(24)*s(3),(true->[])),arc(s(35)*s(3),0,s(47)*s(3),(true->[])),arc(s(35)*s(3),1,s(46)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(41)*s(2),0,s(41)*s(2),(true->[])),arc(s(41)*s(2),1,s(41)*s(2),(true->[])),arc(s(41)*s(2),2,s(35)*s(3),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(1),(true->[])),arc(s(47)*s(2),0,s(47)*s(2),(true->[])),arc(s(47)*s(2),1,s(47)*s(2),(true->[])),arc(s(47)*s(2),2,s(47)*s(3),(true->[])),arc(s(38)*s(3),0,s(38)*s(3),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(8)*s(3),(true->[])),arc(s(39)*s(3),0,s(39)*s(3),(true->[])),arc(s(39)*s(3),1,s(39)*s(3),(true->[])),arc(s(39)*s(3),2,s(15)*s(3),(true->[])),arc(s(40)*s(3),0,s(40)*s(3),(true->[])),arc(s(40)*s(3),1,s(40)*s(3),(true->[])),arc(s(40)*s(3),2,s(24)*s(3),(true->[])),arc(s(41)*s(3),0,s(41)*s(3),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(35)*s(3),(true->[])),arc(s(42)*s(3),0,s(47)*s(3),(true->[])),arc(s(42)*s(3),1,s(42)*s(3),(true->[])),arc(s(42)*s(3),2,s(3)*s(3),(true->[])),arc(s(47)*s(3),0,s(47)*s(3),(true->[])),arc(s(47)*s(3),1,s(47)*s(3),(true->[])),arc(s(47)*s(3),2,s(47)*s(3),(true->[])),arc(s(43)*s(3),0,s(47)*s(3),(true->[])),arc(s(43)*s(3),1,s(43)*s(3),(true->[])),arc(s(43)*s(3),2,s(8)*s(3),(true->[])),arc(s(44)*s(3),0,s(47)*s(3),(true->[])),arc(s(44)*s(3),1,s(44)*s(3),(true->[])),arc(s(44)*s(3),2,s(15)*s(3),(true->[])),arc(s(45)*s(3),0,s(47)*s(3),(true->[])),arc(s(45)*s(3),1,s(45)*s(3),(true->[])),arc(s(45)*s(3),2,s(24)*s(3),(true->[])),arc(s(46)*s(3),0,s(47)*s(3),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(35)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(4)),sink(s(39)*s(4)),sink(s(40)*s(4)),sink(s(41)*s(4)),sink(s(42)*s(4)),sink(s(43)*s(4)),sink(s(44)*s(4)),sink(s(45)*s(4)),sink(s(46)*s(4)),sink(s(47)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(10)*s(3),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(3)*s(4),(true->[])),arc(s(6)*s(2),0,s(11)*s(3),(true->[])),arc(s(6)*s(2),1,s(11)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(10)*s(3),0,s(17)*s(3),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(2),0,s(19)*s(3),(true->[])),arc(s(12)*s(2),1,s(19)*s(3),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(6)*s(4),0,s(11)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(3),0,s(19)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(15)*s(4),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(3)*s(4),(true->[])),arc(s(17)*s(3),0,s(26)*s(3),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(22)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(4),(true->[])),arc(s(18)*s(3),0,s(27)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(8)*s(4),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(23)*s(3),(true->[])),arc(s(15)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(28)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(29)*s(3),(true->[])),arc(s(20)*s(2),1,s(29)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(30)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(36)*s(1),(true->[])),arc(s(11)*s(4),0,s(18)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(19)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(3)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(8)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(3),0,s(29)*s(3),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(24)*s(4),(true->[])),arc(s(21)*s(3),0,s(30)*s(3),(true->[])),arc(s(21)*s(3),1,s(31)*s(3),(true->[])),arc(s(21)*s(3),2,s(3)*s(4),(true->[])),arc(s(26)*s(3),0,s(37)*s(3),(true->[])),arc(s(26)*s(3),1,s(37)*s(3),(true->[])),arc(s(26)*s(3),2,s(3)*s(4),(true->[])),arc(s(22)*s(3),0,s(30)*s(3),(true->[])),arc(s(22)*s(3),1,s(32)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(4),(true->[])),arc(s(27)*s(3),0,s(38)*s(3),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(8)*s(4),(true->[])),arc(s(23)*s(3),0,s(30)*s(3),(true->[])),arc(s(23)*s(3),1,s(33)*s(3),(true->[])),arc(s(23)*s(3),2,s(15)*s(4),(true->[])),arc(s(28)*s(3),0,s(39)*s(3),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(15)*s(4),(true->[])),arc(s(24)*s(3),0,s(30)*s(3),(true->[])),arc(s(24)*s(3),1,s(34)*s(3),(true->[])),arc(s(24)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(3),0,s(40)*s(3),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(24)*s(4),(true->[])),arc(s(30)*s(2),0,s(41)*s(3),(true->[])),arc(s(30)*s(2),1,s(41)*s(3),(true->[])),arc(s(30)*s(2),2,s(35)*s(3),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(1),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(8)*s(4),(true->[])),arc(s(19)*s(4),0,s(28)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(4),0,s(29)*s(4),(true->[])),arc(s(20)*s(4),1,s(29)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(30)*s(4),(true->[])),arc(s(21)*s(4),1,s(31)*s(4),(true->[])),arc(s(21)*s(4),2,s(3)*s(4),(true->[])),arc(s(22)*s(4),0,s(30)*s(4),(true->[])),arc(s(22)*s(4),1,s(32)*s(4),(true->[])),arc(s(22)*s(4),2,s(8)*s(4),(true->[])),arc(s(23)*s(4),0,s(30)*s(4),(true->[])),arc(s(23)*s(4),1,s(33)*s(4),(true->[])),arc(s(23)*s(4),2,s(15)*s(4),(true->[])),arc(s(24)*s(4),0,s(30)*s(4),(true->[])),arc(s(24)*s(4),1,s(34)*s(4),(true->[])),arc(s(24)*s(4),2,s(24)*s(4),(true->[])),arc(s(30)*s(3),0,s(41)*s(3),(true->[])),arc(s(30)*s(3),1,s(41)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(4),(true->[])),arc(s(31)*s(3),0,s(47)*s(3),(true->[])),arc(s(31)*s(3),1,s(42)*s(3),(true->[])),arc(s(31)*s(3),2,s(3)*s(4),(true->[])),arc(s(37)*s(3),0,s(37)*s(3),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(3)*s(4),(true->[])),arc(s(32)*s(3),0,s(47)*s(3),(true->[])),arc(s(32)*s(3),1,s(43)*s(3),(true->[])),arc(s(32)*s(3),2,s(8)*s(4),(true->[])),arc(s(38)*s(3),0,s(38)*s(3),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(8)*s(4),(true->[])),arc(s(33)*s(3),0,s(47)*s(3),(true->[])),arc(s(33)*s(3),1,s(44)*s(3),(true->[])),arc(s(33)*s(3),2,s(15)*s(4),(true->[])),arc(s(39)*s(3),0,s(39)*s(3),(true->[])),arc(s(39)*s(3),1,s(39)*s(3),(true->[])),arc(s(39)*s(3),2,s(15)*s(4),(true->[])),arc(s(34)*s(3),0,s(47)*s(3),(true->[])),arc(s(34)*s(3),1,s(45)*s(3),(true->[])),arc(s(34)*s(3),2,s(24)*s(4),(true->[])),arc(s(40)*s(3),0,s(40)*s(3),(true->[])),arc(s(40)*s(3),1,s(40)*s(3),(true->[])),arc(s(40)*s(3),2,s(24)*s(4),(true->[])),arc(s(35)*s(3),0,s(47)*s(3),(true->[])),arc(s(35)*s(3),1,s(46)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(4),(true->[])),arc(s(41)*s(3),0,s(41)*s(3),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(35)*s(4),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(1),(true->[])),arc(s(47)*s(2),0,s(47)*s(3),(true->[])),arc(s(47)*s(2),1,s(47)*s(3),(true->[])),arc(s(47)*s(2),2,s(47)*s(3),(true->[])),arc(s(27)*s(4),0,s(38)*s(4),(true->[])),arc(s(27)*s(4),1,s(38)*s(4),(true->[])),arc(s(27)*s(4),2,s(8)*s(4),(true->[])),arc(s(28)*s(4),0,s(39)*s(4),(true->[])),arc(s(28)*s(4),1,s(39)*s(4),(true->[])),arc(s(28)*s(4),2,s(15)*s(4),(true->[])),arc(s(29)*s(4),0,s(40)*s(4),(true->[])),arc(s(29)*s(4),1,s(40)*s(4),(true->[])),arc(s(29)*s(4),2,s(24)*s(4),(true->[])),arc(s(30)*s(4),0,s(41)*s(4),(true->[])),arc(s(30)*s(4),1,s(41)*s(4),(true->[])),arc(s(30)*s(4),2,s(35)*s(4),(true->[])),arc(s(31)*s(4),0,s(47)*s(4),(true->[])),arc(s(31)*s(4),1,s(42)*s(4),(true->[])),arc(s(31)*s(4),2,s(3)*s(4),(true->[])),arc(s(32)*s(4),0,s(47)*s(4),(true->[])),arc(s(32)*s(4),1,s(43)*s(4),(true->[])),arc(s(32)*s(4),2,s(8)*s(4),(true->[])),arc(s(33)*s(4),0,s(47)*s(4),(true->[])),arc(s(33)*s(4),1,s(44)*s(4),(true->[])),arc(s(33)*s(4),2,s(15)*s(4),(true->[])),arc(s(34)*s(4),0,s(47)*s(4),(true->[])),arc(s(34)*s(4),1,s(45)*s(4),(true->[])),arc(s(34)*s(4),2,s(24)*s(4),(true->[])),arc(s(35)*s(4),0,s(47)*s(4),(true->[])),arc(s(35)*s(4),1,s(46)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(42)*s(3),0,s(47)*s(3),(true->[])),arc(s(42)*s(3),1,s(42)*s(3),(true->[])),arc(s(42)*s(3),2,s(3)*s(4),(true->[])),arc(s(47)*s(3),0,s(47)*s(3),(true->[])),arc(s(47)*s(3),1,s(47)*s(3),(true->[])),arc(s(47)*s(3),2,s(47)*s(4),(true->[])),arc(s(43)*s(3),0,s(47)*s(3),(true->[])),arc(s(43)*s(3),1,s(43)*s(3),(true->[])),arc(s(43)*s(3),2,s(8)*s(4),(true->[])),arc(s(44)*s(3),0,s(47)*s(3),(true->[])),arc(s(44)*s(3),1,s(44)*s(3),(true->[])),arc(s(44)*s(3),2,s(15)*s(4),(true->[])),arc(s(45)*s(3),0,s(47)*s(3),(true->[])),arc(s(45)*s(3),1,s(45)*s(3),(true->[])),arc(s(45)*s(3),2,s(24)*s(4),(true->[])),arc(s(46)*s(3),0,s(47)*s(3),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(35)*s(4),(true->[])),arc(s(38)*s(4),0,s(38)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(8)*s(4),(true->[])),arc(s(39)*s(4),0,s(39)*s(4),(true->[])),arc(s(39)*s(4),1,s(39)*s(4),(true->[])),arc(s(39)*s(4),2,s(15)*s(4),(true->[])),arc(s(40)*s(4),0,s(40)*s(4),(true->[])),arc(s(40)*s(4),1,s(40)*s(4),(true->[])),arc(s(40)*s(4),2,s(24)*s(4),(true->[])),arc(s(41)*s(4),0,s(41)*s(4),(true->[])),arc(s(41)*s(4),1,s(41)*s(4),(true->[])),arc(s(41)*s(4),2,s(35)*s(4),(true->[])),arc(s(42)*s(4),0,s(47)*s(4),(true->[])),arc(s(42)*s(4),1,s(42)*s(4),(true->[])),arc(s(42)*s(4),2,s(3)*s(4),(true->[])),arc(s(47)*s(4),0,s(47)*s(4),(true->[])),arc(s(47)*s(4),1,s(47)*s(4),(true->[])),arc(s(47)*s(4),2,s(47)*s(4),(true->[])),arc(s(43)*s(4),0,s(47)*s(4),(true->[])),arc(s(43)*s(4),1,s(43)*s(4),(true->[])),arc(s(43)*s(4),2,s(8)*s(4),(true->[])),arc(s(44)*s(4),0,s(47)*s(4),(true->[])),arc(s(44)*s(4),1,s(44)*s(4),(true->[])),arc(s(44)*s(4),2,s(15)*s(4),(true->[])),arc(s(45)*s(4),0,s(47)*s(4),(true->[])),arc(s(45)*s(4),1,s(45)*s(4),(true->[])),arc(s(45)*s(4),2,s(24)*s(4),(true->[])),arc(s(46)*s(4),0,s(47)*s(4),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(35)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(7)),sink(s(39)*s(7)),sink(s(40)*s(7)),sink(s(41)*s(7)),sink(s(42)*s(7)),sink(s(43)*s(7)),sink(s(44)*s(7)),sink(s(45)*s(7)),sink(s(46)*s(7)),sink(s(47)*s(7))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(7)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(4),0,s(11)*s(6),(true->[])),arc(s(6)*s(4),1,s(11)*s(6),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(5),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(10)*s(6),0,s(17)*s(6),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(6),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(7)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(7),(true->[])),arc(s(6)*s(6),0,s(11)*s(6),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(7),(true->[])),arc(s(7)*s(6),0,s(12)*s(6),(true->[])),arc(s(7)*s(6),1,s(13)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(7),(true->[])),arc(s(8)*s(6),0,s(12)*s(6),(true->[])),arc(s(8)*s(6),1,s(14)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(7),(true->[])),arc(s(11)*s(6),0,s(18)*s(6),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(7),(true->[])),arc(s(12)*s(4),0,s(19)*s(6),(true->[])),arc(s(12)*s(4),1,s(19)*s(6),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(5),0,s(20)*s(4),(true->[])),arc(s(13)*s(5),1,s(21)*s(5),(true->[])),arc(s(13)*s(5),2,s(3)*s(7),(true->[])),arc(s(17)*s(6),0,s(26)*s(6),(true->[])),arc(s(17)*s(6),1,s(26)*s(6),(true->[])),arc(s(17)*s(6),2,s(3)*s(7),(true->[])),arc(s(14)*s(5),0,s(20)*s(4),(true->[])),arc(s(14)*s(5),1,s(22)*s(5),(true->[])),arc(s(14)*s(5),2,s(8)*s(7),(true->[])),arc(s(18)*s(6),0,s(27)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(8)*s(7),(true->[])),arc(s(15)*s(3),0,s(20)*s(4),(true->[])),arc(s(15)*s(3),1,s(23)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(28)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(6),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(20)*s(2),0,s(29)*s(4),(true->[])),arc(s(20)*s(2),1,s(29)*s(4),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(30)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(36)*s(1),(true->[])),arc(s(6)*s(7),0,s(11)*s(7),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(7)*s(7),0,s(12)*s(7),(true->[])),arc(s(7)*s(7),1,s(13)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(7),(true->[])),arc(s(8)*s(7),0,s(12)*s(7),(true->[])),arc(s(8)*s(7),1,s(14)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(19)*s(6),(true->[])),arc(s(12)*s(6),2,s(15)*s(7),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(3)*s(7),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(22)*s(6),(true->[])),arc(s(14)*s(6),2,s(8)*s(7),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(15)*s(7),(true->[])),arc(s(19)*s(6),0,s(28)*s(6),(true->[])),arc(s(19)*s(6),1,s(28)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(7),(true->[])),arc(s(20)*s(4),0,s(29)*s(6),(true->[])),arc(s(20)*s(4),1,s(29)*s(6),(true->[])),arc(s(20)*s(4),2,s(24)*s(6),(true->[])),arc(s(21)*s(5),0,s(30)*s(4),(true->[])),arc(s(21)*s(5),1,s(31)*s(5),(true->[])),arc(s(21)*s(5),2,s(3)*s(7),(true->[])),arc(s(26)*s(6),0,s(37)*s(6),(true->[])),arc(s(26)*s(6),1,s(37)*s(6),(true->[])),arc(s(26)*s(6),2,s(3)*s(7),(true->[])),arc(s(22)*s(5),0,s(30)*s(4),(true->[])),arc(s(22)*s(5),1,s(32)*s(5),(true->[])),arc(s(22)*s(5),2,s(8)*s(7),(true->[])),arc(s(27)*s(6),0,s(38)*s(6),(true->[])),arc(s(27)*s(6),1,s(38)*s(6),(true->[])),arc(s(27)*s(6),2,s(8)*s(7),(true->[])),arc(s(23)*s(5),0,s(30)*s(4),(true->[])),arc(s(23)*s(5),1,s(33)*s(5),(true->[])),arc(s(23)*s(5),2,s(15)*s(7),(true->[])),arc(s(28)*s(6),0,s(39)*s(6),(true->[])),arc(s(28)*s(6),1,s(39)*s(6),(true->[])),arc(s(28)*s(6),2,s(15)*s(7),(true->[])),arc(s(24)*s(3),0,s(30)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(5),(true->[])),arc(s(24)*s(3),2,s(24)*s(6),(true->[])),arc(s(29)*s(4),0,s(40)*s(6),(true->[])),arc(s(29)*s(4),1,s(40)*s(6),(true->[])),arc(s(29)*s(4),2,s(24)*s(6),(true->[])),arc(s(30)*s(2),0,s(41)*s(4),(true->[])),arc(s(30)*s(2),1,s(41)*s(4),(true->[])),arc(s(30)*s(2),2,s(35)*s(3),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(1),(true->[])),arc(s(11)*s(7),0,s(18)*s(7),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(8)*s(7),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(19)*s(7),(true->[])),arc(s(12)*s(7),2,s(15)*s(7),(true->[])),arc(s(13)*s(7),0,s(20)*s(7),(true->[])),arc(s(13)*s(7),1,s(21)*s(7),(true->[])),arc(s(13)*s(7),2,s(3)*s(7),(true->[])),arc(s(14)*s(7),0,s(20)*s(7),(true->[])),arc(s(14)*s(7),1,s(22)*s(7),(true->[])),arc(s(14)*s(7),2,s(8)*s(7),(true->[])),arc(s(15)*s(7),0,s(20)*s(7),(true->[])),arc(s(15)*s(7),1,s(23)*s(7),(true->[])),arc(s(15)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(6),0,s(29)*s(6),(true->[])),arc(s(20)*s(6),1,s(29)*s(6),(true->[])),arc(s(20)*s(6),2,s(24)*s(7),(true->[])),arc(s(21)*s(6),0,s(30)*s(6),(true->[])),arc(s(21)*s(6),1,s(31)*s(6),(true->[])),arc(s(21)*s(6),2,s(3)*s(7),(true->[])),arc(s(22)*s(6),0,s(30)*s(6),(true->[])),arc(s(22)*s(6),1,s(32)*s(6),(true->[])),arc(s(22)*s(6),2,s(8)*s(7),(true->[])),arc(s(23)*s(6),0,s(30)*s(6),(true->[])),arc(s(23)*s(6),1,s(33)*s(6),(true->[])),arc(s(23)*s(6),2,s(15)*s(7),(true->[])),arc(s(24)*s(6),0,s(30)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(24)*s(7),(true->[])),arc(s(29)*s(6),0,s(40)*s(6),(true->[])),arc(s(29)*s(6),1,s(40)*s(6),(true->[])),arc(s(29)*s(6),2,s(24)*s(7),(true->[])),arc(s(30)*s(4),0,s(41)*s(6),(true->[])),arc(s(30)*s(4),1,s(41)*s(6),(true->[])),arc(s(30)*s(4),2,s(35)*s(6),(true->[])),arc(s(31)*s(5),0,s(47)*s(4),(true->[])),arc(s(31)*s(5),1,s(42)*s(5),(true->[])),arc(s(31)*s(5),2,s(3)*s(7),(true->[])),arc(s(37)*s(6),0,s(37)*s(6),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(3)*s(7),(true->[])),arc(s(32)*s(5),0,s(47)*s(4),(true->[])),arc(s(32)*s(5),1,s(43)*s(5),(true->[])),arc(s(32)*s(5),2,s(8)*s(7),(true->[])),arc(s(38)*s(6),0,s(38)*s(6),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(8)*s(7),(true->[])),arc(s(33)*s(5),0,s(47)*s(4),(true->[])),arc(s(33)*s(5),1,s(44)*s(5),(true->[])),arc(s(33)*s(5),2,s(15)*s(7),(true->[])),arc(s(39)*s(6),0,s(39)*s(6),(true->[])),arc(s(39)*s(6),1,s(39)*s(6),(true->[])),arc(s(39)*s(6),2,s(15)*s(7),(true->[])),arc(s(34)*s(5),0,s(47)*s(4),(true->[])),arc(s(34)*s(5),1,s(45)*s(5),(true->[])),arc(s(34)*s(5),2,s(24)*s(7),(true->[])),arc(s(40)*s(6),0,s(40)*s(6),(true->[])),arc(s(40)*s(6),1,s(40)*s(6),(true->[])),arc(s(40)*s(6),2,s(24)*s(7),(true->[])),arc(s(35)*s(3),0,s(47)*s(4),(true->[])),arc(s(35)*s(3),1,s(46)*s(5),(true->[])),arc(s(35)*s(3),2,s(35)*s(6),(true->[])),arc(s(41)*s(4),0,s(41)*s(6),(true->[])),arc(s(41)*s(4),1,s(41)*s(6),(true->[])),arc(s(41)*s(4),2,s(35)*s(6),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(1),(true->[])),arc(s(47)*s(2),0,s(47)*s(4),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(3),(true->[])),arc(s(18)*s(7),0,s(27)*s(7),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(8)*s(7),(true->[])),arc(s(19)*s(7),0,s(28)*s(7),(true->[])),arc(s(19)*s(7),1,s(28)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(7),(true->[])),arc(s(20)*s(7),0,s(29)*s(7),(true->[])),arc(s(20)*s(7),1,s(29)*s(7),(true->[])),arc(s(20)*s(7),2,s(24)*s(7),(true->[])),arc(s(21)*s(7),0,s(30)*s(7),(true->[])),arc(s(21)*s(7),1,s(31)*s(7),(true->[])),arc(s(21)*s(7),2,s(3)*s(7),(true->[])),arc(s(22)*s(7),0,s(30)*s(7),(true->[])),arc(s(22)*s(7),1,s(32)*s(7),(true->[])),arc(s(22)*s(7),2,s(8)*s(7),(true->[])),arc(s(23)*s(7),0,s(30)*s(7),(true->[])),arc(s(23)*s(7),1,s(33)*s(7),(true->[])),arc(s(23)*s(7),2,s(15)*s(7),(true->[])),arc(s(24)*s(7),0,s(30)*s(7),(true->[])),arc(s(24)*s(7),1,s(34)*s(7),(true->[])),arc(s(24)*s(7),2,s(24)*s(7),(true->[])),arc(s(30)*s(6),0,s(41)*s(6),(true->[])),arc(s(30)*s(6),1,s(41)*s(6),(true->[])),arc(s(30)*s(6),2,s(35)*s(7),(true->[])),arc(s(31)*s(6),0,s(47)*s(6),(true->[])),arc(s(31)*s(6),1,s(42)*s(6),(true->[])),arc(s(31)*s(6),2,s(3)*s(7),(true->[])),arc(s(32)*s(6),0,s(47)*s(6),(true->[])),arc(s(32)*s(6),1,s(43)*s(6),(true->[])),arc(s(32)*s(6),2,s(8)*s(7),(true->[])),arc(s(33)*s(6),0,s(47)*s(6),(true->[])),arc(s(33)*s(6),1,s(44)*s(6),(true->[])),arc(s(33)*s(6),2,s(15)*s(7),(true->[])),arc(s(34)*s(6),0,s(47)*s(6),(true->[])),arc(s(34)*s(6),1,s(45)*s(6),(true->[])),arc(s(34)*s(6),2,s(24)*s(7),(true->[])),arc(s(35)*s(6),0,s(47)*s(6),(true->[])),arc(s(35)*s(6),1,s(46)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(7),(true->[])),arc(s(41)*s(6),0,s(41)*s(6),(true->[])),arc(s(41)*s(6),1,s(41)*s(6),(true->[])),arc(s(41)*s(6),2,s(35)*s(7),(true->[])),arc(s(42)*s(5),0,s(47)*s(4),(true->[])),arc(s(42)*s(5),1,s(42)*s(5),(true->[])),arc(s(42)*s(5),2,s(3)*s(7),(true->[])),arc(s(47)*s(4),0,s(47)*s(6),(true->[])),arc(s(47)*s(4),1,s(47)*s(6),(true->[])),arc(s(47)*s(4),2,s(47)*s(6),(true->[])),arc(s(43)*s(5),0,s(47)*s(4),(true->[])),arc(s(43)*s(5),1,s(43)*s(5),(true->[])),arc(s(43)*s(5),2,s(8)*s(7),(true->[])),arc(s(44)*s(5),0,s(47)*s(4),(true->[])),arc(s(44)*s(5),1,s(44)*s(5),(true->[])),arc(s(44)*s(5),2,s(15)*s(7),(true->[])),arc(s(45)*s(5),0,s(47)*s(4),(true->[])),arc(s(45)*s(5),1,s(45)*s(5),(true->[])),arc(s(45)*s(5),2,s(24)*s(7),(true->[])),arc(s(46)*s(5),0,s(47)*s(4),(true->[])),arc(s(46)*s(5),1,s(46)*s(5),(true->[])),arc(s(46)*s(5),2,s(35)*s(7),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(6),(true->[])),arc(s(27)*s(7),0,s(38)*s(7),(true->[])),arc(s(27)*s(7),1,s(38)*s(7),(true->[])),arc(s(27)*s(7),2,s(8)*s(7),(true->[])),arc(s(28)*s(7),0,s(39)*s(7),(true->[])),arc(s(28)*s(7),1,s(39)*s(7),(true->[])),arc(s(28)*s(7),2,s(15)*s(7),(true->[])),arc(s(29)*s(7),0,s(40)*s(7),(true->[])),arc(s(29)*s(7),1,s(40)*s(7),(true->[])),arc(s(29)*s(7),2,s(24)*s(7),(true->[])),arc(s(30)*s(7),0,s(41)*s(7),(true->[])),arc(s(30)*s(7),1,s(41)*s(7),(true->[])),arc(s(30)*s(7),2,s(35)*s(7),(true->[])),arc(s(31)*s(7),0,s(47)*s(7),(true->[])),arc(s(31)*s(7),1,s(42)*s(7),(true->[])),arc(s(31)*s(7),2,s(3)*s(7),(true->[])),arc(s(32)*s(7),0,s(47)*s(7),(true->[])),arc(s(32)*s(7),1,s(43)*s(7),(true->[])),arc(s(32)*s(7),2,s(8)*s(7),(true->[])),arc(s(33)*s(7),0,s(47)*s(7),(true->[])),arc(s(33)*s(7),1,s(44)*s(7),(true->[])),arc(s(33)*s(7),2,s(15)*s(7),(true->[])),arc(s(34)*s(7),0,s(47)*s(7),(true->[])),arc(s(34)*s(7),1,s(45)*s(7),(true->[])),arc(s(34)*s(7),2,s(24)*s(7),(true->[])),arc(s(35)*s(7),0,s(47)*s(7),(true->[])),arc(s(35)*s(7),1,s(46)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(7),(true->[])),arc(s(42)*s(6),0,s(47)*s(6),(true->[])),arc(s(42)*s(6),1,s(42)*s(6),(true->[])),arc(s(42)*s(6),2,s(3)*s(7),(true->[])),arc(s(47)*s(6),0,s(47)*s(6),(true->[])),arc(s(47)*s(6),1,s(47)*s(6),(true->[])),arc(s(47)*s(6),2,s(47)*s(7),(true->[])),arc(s(43)*s(6),0,s(47)*s(6),(true->[])),arc(s(43)*s(6),1,s(43)*s(6),(true->[])),arc(s(43)*s(6),2,s(8)*s(7),(true->[])),arc(s(44)*s(6),0,s(47)*s(6),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(15)*s(7),(true->[])),arc(s(45)*s(6),0,s(47)*s(6),(true->[])),arc(s(45)*s(6),1,s(45)*s(6),(true->[])),arc(s(45)*s(6),2,s(24)*s(7),(true->[])),arc(s(46)*s(6),0,s(47)*s(6),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(35)*s(7),(true->[])),arc(s(47)*s(5),0,s(47)*s(4),(true->[])),arc(s(47)*s(5),1,s(47)*s(5),(true->[])),arc(s(47)*s(5),2,s(47)*s(7),(true->[])),arc(s(38)*s(7),0,s(38)*s(7),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(8)*s(7),(true->[])),arc(s(39)*s(7),0,s(39)*s(7),(true->[])),arc(s(39)*s(7),1,s(39)*s(7),(true->[])),arc(s(39)*s(7),2,s(15)*s(7),(true->[])),arc(s(40)*s(7),0,s(40)*s(7),(true->[])),arc(s(40)*s(7),1,s(40)*s(7),(true->[])),arc(s(40)*s(7),2,s(24)*s(7),(true->[])),arc(s(41)*s(7),0,s(41)*s(7),(true->[])),arc(s(41)*s(7),1,s(41)*s(7),(true->[])),arc(s(41)*s(7),2,s(35)*s(7),(true->[])),arc(s(42)*s(7),0,s(47)*s(7),(true->[])),arc(s(42)*s(7),1,s(42)*s(7),(true->[])),arc(s(42)*s(7),2,s(3)*s(7),(true->[])),arc(s(47)*s(7),0,s(47)*s(7),(true->[])),arc(s(47)*s(7),1,s(47)*s(7),(true->[])),arc(s(47)*s(7),2,s(47)*s(7),(true->[])),arc(s(43)*s(7),0,s(47)*s(7),(true->[])),arc(s(43)*s(7),1,s(43)*s(7),(true->[])),arc(s(43)*s(7),2,s(8)*s(7),(true->[])),arc(s(44)*s(7),0,s(47)*s(7),(true->[])),arc(s(44)*s(7),1,s(44)*s(7),(true->[])),arc(s(44)*s(7),2,s(15)*s(7),(true->[])),arc(s(45)*s(7),0,s(47)*s(7),(true->[])),arc(s(45)*s(7),1,s(45)*s(7),(true->[])),arc(s(45)*s(7),2,s(24)*s(7),(true->[])),arc(s(46)*s(7),0,s(47)*s(7),(true->[])),arc(s(46)*s(7),1,s(46)*s(7),(true->[])),arc(s(46)*s(7),2,s(35)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(11)),sink(s(39)*s(11)),sink(s(40)*s(11)),sink(s(41)*s(11)),sink(s(42)*s(11)),sink(s(43)*s(11)),sink(s(44)*s(11)),sink(s(45)*s(11)),sink(s(46)*s(11)),sink(s(47)*s(11))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(17)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(10),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(7),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(7)*s(10),(true->[])),arc(s(3)*s(10),2,s(3)*s(11),(true->[])),arc(s(6)*s(7),0,s(11)*s(10),(true->[])),arc(s(6)*s(7),1,s(11)*s(10),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(13)*s(9),(true->[])),arc(s(7)*s(9),2,s(3)*s(11),(true->[])),arc(s(8)*s(6),0,s(12)*s(7),(true->[])),arc(s(8)*s(6),1,s(14)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(18)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(10),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(4),0,s(19)*s(7),(true->[])),arc(s(12)*s(4),1,s(19)*s(7),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(4),(true->[])),arc(s(13)*s(8),1,s(21)*s(8),(true->[])),arc(s(13)*s(8),2,s(3)*s(11),(true->[])),arc(s(17)*s(10),0,s(26)*s(10),(true->[])),arc(s(17)*s(10),1,s(26)*s(10),(true->[])),arc(s(17)*s(10),2,s(3)*s(11),(true->[])),arc(s(14)*s(5),0,s(20)*s(4),(true->[])),arc(s(14)*s(5),1,s(22)*s(8),(true->[])),arc(s(14)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(7),0,s(27)*s(10),(true->[])),arc(s(18)*s(7),1,s(27)*s(10),(true->[])),arc(s(18)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(4),(true->[])),arc(s(15)*s(3),1,s(23)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(28)*s(7),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(20)*s(2),0,s(29)*s(4),(true->[])),arc(s(20)*s(2),1,s(29)*s(4),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(30)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(36)*s(1),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(7)*s(11),(true->[])),arc(s(3)*s(11),2,s(3)*s(11),(true->[])),arc(s(6)*s(10),0,s(11)*s(10),(true->[])),arc(s(6)*s(10),1,s(11)*s(10),(true->[])),arc(s(6)*s(10),2,s(8)*s(11),(true->[])),arc(s(7)*s(10),0,s(12)*s(10),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(3)*s(11),(true->[])),arc(s(8)*s(10),0,s(12)*s(10),(true->[])),arc(s(8)*s(10),1,s(14)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(11),(true->[])),arc(s(11)*s(10),0,s(18)*s(10),(true->[])),arc(s(11)*s(10),1,s(18)*s(10),(true->[])),arc(s(11)*s(10),2,s(8)*s(11),(true->[])),arc(s(12)*s(7),0,s(19)*s(10),(true->[])),arc(s(12)*s(7),1,s(19)*s(10),(true->[])),arc(s(12)*s(7),2,s(15)*s(10),(true->[])),arc(s(13)*s(9),0,s(20)*s(7),(true->[])),arc(s(13)*s(9),1,s(21)*s(9),(true->[])),arc(s(13)*s(9),2,s(3)*s(11),(true->[])),arc(s(14)*s(9),0,s(20)*s(7),(true->[])),arc(s(14)*s(9),1,s(22)*s(9),(true->[])),arc(s(14)*s(9),2,s(8)*s(11),(true->[])),arc(s(18)*s(10),0,s(27)*s(10),(true->[])),arc(s(18)*s(10),1,s(27)*s(10),(true->[])),arc(s(18)*s(10),2,s(8)*s(11),(true->[])),arc(s(15)*s(6),0,s(20)*s(7),(true->[])),arc(s(15)*s(6),1,s(23)*s(9),(true->[])),arc(s(15)*s(6),2,s(15)*s(10),(true->[])),arc(s(19)*s(7),0,s(28)*s(10),(true->[])),arc(s(19)*s(7),1,s(28)*s(10),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(20)*s(4),0,s(29)*s(7),(true->[])),arc(s(20)*s(4),1,s(29)*s(7),(true->[])),arc(s(20)*s(4),2,s(24)*s(6),(true->[])),arc(s(21)*s(8),0,s(30)*s(4),(true->[])),arc(s(21)*s(8),1,s(31)*s(8),(true->[])),arc(s(21)*s(8),2,s(3)*s(11),(true->[])),arc(s(26)*s(10),0,s(37)*s(10),(true->[])),arc(s(26)*s(10),1,s(37)*s(10),(true->[])),arc(s(26)*s(10),2,s(3)*s(11),(true->[])),arc(s(22)*s(8),0,s(30)*s(4),(true->[])),arc(s(22)*s(8),1,s(32)*s(8),(true->[])),arc(s(22)*s(8),2,s(8)*s(11),(true->[])),arc(s(27)*s(10),0,s(38)*s(10),(true->[])),arc(s(27)*s(10),1,s(38)*s(10),(true->[])),arc(s(27)*s(10),2,s(8)*s(11),(true->[])),arc(s(23)*s(5),0,s(30)*s(4),(true->[])),arc(s(23)*s(5),1,s(33)*s(8),(true->[])),arc(s(23)*s(5),2,s(15)*s(10),(true->[])),arc(s(28)*s(7),0,s(39)*s(10),(true->[])),arc(s(28)*s(7),1,s(39)*s(10),(true->[])),arc(s(28)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(3),0,s(30)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(5),(true->[])),arc(s(24)*s(3),2,s(24)*s(6),(true->[])),arc(s(29)*s(4),0,s(40)*s(7),(true->[])),arc(s(29)*s(4),1,s(40)*s(7),(true->[])),arc(s(29)*s(4),2,s(24)*s(6),(true->[])),arc(s(30)*s(2),0,s(41)*s(4),(true->[])),arc(s(30)*s(2),1,s(41)*s(4),(true->[])),arc(s(30)*s(2),2,s(35)*s(3),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(1),(true->[])),arc(s(6)*s(11),0,s(11)*s(11),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(8)*s(11),(true->[])),arc(s(7)*s(11),0,s(12)*s(11),(true->[])),arc(s(7)*s(11),1,s(13)*s(11),(true->[])),arc(s(7)*s(11),2,s(3)*s(11),(true->[])),arc(s(8)*s(11),0,s(12)*s(11),(true->[])),arc(s(8)*s(11),1,s(14)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(12)*s(10),0,s(19)*s(10),(true->[])),arc(s(12)*s(10),1,s(19)*s(10),(true->[])),arc(s(12)*s(10),2,s(15)*s(11),(true->[])),arc(s(13)*s(10),0,s(20)*s(10),(true->[])),arc(s(13)*s(10),1,s(21)*s(10),(true->[])),arc(s(13)*s(10),2,s(3)*s(11),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(22)*s(10),(true->[])),arc(s(14)*s(10),2,s(8)*s(11),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(23)*s(10),(true->[])),arc(s(15)*s(10),2,s(15)*s(11),(true->[])),arc(s(19)*s(10),0,s(28)*s(10),(true->[])),arc(s(19)*s(10),1,s(28)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(11),(true->[])),arc(s(20)*s(7),0,s(29)*s(10),(true->[])),arc(s(20)*s(7),1,s(29)*s(10),(true->[])),arc(s(20)*s(7),2,s(24)*s(10),(true->[])),arc(s(21)*s(9),0,s(30)*s(7),(true->[])),arc(s(21)*s(9),1,s(31)*s(9),(true->[])),arc(s(21)*s(9),2,s(3)*s(11),(true->[])),arc(s(22)*s(9),0,s(30)*s(7),(true->[])),arc(s(22)*s(9),1,s(32)*s(9),(true->[])),arc(s(22)*s(9),2,s(8)*s(11),(true->[])),arc(s(23)*s(9),0,s(30)*s(7),(true->[])),arc(s(23)*s(9),1,s(33)*s(9),(true->[])),arc(s(23)*s(9),2,s(15)*s(11),(true->[])),arc(s(28)*s(10),0,s(39)*s(10),(true->[])),arc(s(28)*s(10),1,s(39)*s(10),(true->[])),arc(s(28)*s(10),2,s(15)*s(11),(true->[])),arc(s(24)*s(6),0,s(30)*s(7),(true->[])),arc(s(24)*s(6),1,s(34)*s(9),(true->[])),arc(s(24)*s(6),2,s(24)*s(10),(true->[])),arc(s(29)*s(7),0,s(40)*s(10),(true->[])),arc(s(29)*s(7),1,s(40)*s(10),(true->[])),arc(s(29)*s(7),2,s(24)*s(10),(true->[])),arc(s(30)*s(4),0,s(41)*s(7),(true->[])),arc(s(30)*s(4),1,s(41)*s(7),(true->[])),arc(s(30)*s(4),2,s(35)*s(6),(true->[])),arc(s(31)*s(8),0,s(47)*s(4),(true->[])),arc(s(31)*s(8),1,s(42)*s(8),(true->[])),arc(s(31)*s(8),2,s(3)*s(11),(true->[])),arc(s(37)*s(10),0,s(37)*s(10),(true->[])),arc(s(37)*s(10),1,s(37)*s(10),(true->[])),arc(s(37)*s(10),2,s(3)*s(11),(true->[])),arc(s(32)*s(8),0,s(47)*s(4),(true->[])),arc(s(32)*s(8),1,s(43)*s(8),(true->[])),arc(s(32)*s(8),2,s(8)*s(11),(true->[])),arc(s(38)*s(10),0,s(38)*s(10),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(8)*s(11),(true->[])),arc(s(33)*s(8),0,s(47)*s(4),(true->[])),arc(s(33)*s(8),1,s(44)*s(8),(true->[])),arc(s(33)*s(8),2,s(15)*s(11),(true->[])),arc(s(39)*s(10),0,s(39)*s(10),(true->[])),arc(s(39)*s(10),1,s(39)*s(10),(true->[])),arc(s(39)*s(10),2,s(15)*s(11),(true->[])),arc(s(34)*s(5),0,s(47)*s(4),(true->[])),arc(s(34)*s(5),1,s(45)*s(8),(true->[])),arc(s(34)*s(5),2,s(24)*s(10),(true->[])),arc(s(40)*s(7),0,s(40)*s(10),(true->[])),arc(s(40)*s(7),1,s(40)*s(10),(true->[])),arc(s(40)*s(7),2,s(24)*s(10),(true->[])),arc(s(35)*s(3),0,s(47)*s(4),(true->[])),arc(s(35)*s(3),1,s(46)*s(5),(true->[])),arc(s(35)*s(3),2,s(35)*s(6),(true->[])),arc(s(41)*s(4),0,s(41)*s(7),(true->[])),arc(s(41)*s(4),1,s(41)*s(7),(true->[])),arc(s(41)*s(4),2,s(35)*s(6),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(1),(true->[])),arc(s(47)*s(2),0,s(47)*s(4),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(3),(true->[])),arc(s(11)*s(11),0,s(18)*s(11),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(19)*s(11),(true->[])),arc(s(12)*s(11),2,s(15)*s(11),(true->[])),arc(s(13)*s(11),0,s(20)*s(11),(true->[])),arc(s(13)*s(11),1,s(21)*s(11),(true->[])),arc(s(13)*s(11),2,s(3)*s(11),(true->[])),arc(s(14)*s(11),0,s(20)*s(11),(true->[])),arc(s(14)*s(11),1,s(22)*s(11),(true->[])),arc(s(14)*s(11),2,s(8)*s(11),(true->[])),arc(s(15)*s(11),0,s(20)*s(11),(true->[])),arc(s(15)*s(11),1,s(23)*s(11),(true->[])),arc(s(15)*s(11),2,s(15)*s(11),(true->[])),arc(s(20)*s(10),0,s(29)*s(10),(true->[])),arc(s(20)*s(10),1,s(29)*s(10),(true->[])),arc(s(20)*s(10),2,s(24)*s(11),(true->[])),arc(s(21)*s(10),0,s(30)*s(10),(true->[])),arc(s(21)*s(10),1,s(31)*s(10),(true->[])),arc(s(21)*s(10),2,s(3)*s(11),(true->[])),arc(s(22)*s(10),0,s(30)*s(10),(true->[])),arc(s(22)*s(10),1,s(32)*s(10),(true->[])),arc(s(22)*s(10),2,s(8)*s(11),(true->[])),arc(s(23)*s(10),0,s(30)*s(10),(true->[])),arc(s(23)*s(10),1,s(33)*s(10),(true->[])),arc(s(23)*s(10),2,s(15)*s(11),(true->[])),arc(s(24)*s(10),0,s(30)*s(10),(true->[])),arc(s(24)*s(10),1,s(34)*s(10),(true->[])),arc(s(24)*s(10),2,s(24)*s(11),(true->[])),arc(s(29)*s(10),0,s(40)*s(10),(true->[])),arc(s(29)*s(10),1,s(40)*s(10),(true->[])),arc(s(29)*s(10),2,s(24)*s(11),(true->[])),arc(s(30)*s(7),0,s(41)*s(10),(true->[])),arc(s(30)*s(7),1,s(41)*s(10),(true->[])),arc(s(30)*s(7),2,s(35)*s(10),(true->[])),arc(s(31)*s(9),0,s(47)*s(7),(true->[])),arc(s(31)*s(9),1,s(42)*s(9),(true->[])),arc(s(31)*s(9),2,s(3)*s(11),(true->[])),arc(s(32)*s(9),0,s(47)*s(7),(true->[])),arc(s(32)*s(9),1,s(43)*s(9),(true->[])),arc(s(32)*s(9),2,s(8)*s(11),(true->[])),arc(s(33)*s(9),0,s(47)*s(7),(true->[])),arc(s(33)*s(9),1,s(44)*s(9),(true->[])),arc(s(33)*s(9),2,s(15)*s(11),(true->[])),arc(s(34)*s(9),0,s(47)*s(7),(true->[])),arc(s(34)*s(9),1,s(45)*s(9),(true->[])),arc(s(34)*s(9),2,s(24)*s(11),(true->[])),arc(s(40)*s(10),0,s(40)*s(10),(true->[])),arc(s(40)*s(10),1,s(40)*s(10),(true->[])),arc(s(40)*s(10),2,s(24)*s(11),(true->[])),arc(s(35)*s(6),0,s(47)*s(7),(true->[])),arc(s(35)*s(6),1,s(46)*s(9),(true->[])),arc(s(35)*s(6),2,s(35)*s(10),(true->[])),arc(s(41)*s(7),0,s(41)*s(10),(true->[])),arc(s(41)*s(7),1,s(41)*s(10),(true->[])),arc(s(41)*s(7),2,s(35)*s(10),(true->[])),arc(s(42)*s(8),0,s(47)*s(4),(true->[])),arc(s(42)*s(8),1,s(42)*s(8),(true->[])),arc(s(42)*s(8),2,s(3)*s(11),(true->[])),arc(s(47)*s(4),0,s(47)*s(7),(true->[])),arc(s(47)*s(4),1,s(47)*s(7),(true->[])),arc(s(47)*s(4),2,s(47)*s(6),(true->[])),arc(s(43)*s(8),0,s(47)*s(4),(true->[])),arc(s(43)*s(8),1,s(43)*s(8),(true->[])),arc(s(43)*s(8),2,s(8)*s(11),(true->[])),arc(s(44)*s(8),0,s(47)*s(4),(true->[])),arc(s(44)*s(8),1,s(44)*s(8),(true->[])),arc(s(44)*s(8),2,s(15)*s(11),(true->[])),arc(s(45)*s(8),0,s(47)*s(4),(true->[])),arc(s(45)*s(8),1,s(45)*s(8),(true->[])),arc(s(45)*s(8),2,s(24)*s(11),(true->[])),arc(s(46)*s(5),0,s(47)*s(4),(true->[])),arc(s(46)*s(5),1,s(46)*s(8),(true->[])),arc(s(46)*s(5),2,s(35)*s(10),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(6),(true->[])),arc(s(18)*s(11),0,s(27)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(8)*s(11),(true->[])),arc(s(19)*s(11),0,s(28)*s(11),(true->[])),arc(s(19)*s(11),1,s(28)*s(11),(true->[])),arc(s(19)*s(11),2,s(15)*s(11),(true->[])),arc(s(20)*s(11),0,s(29)*s(11),(true->[])),arc(s(20)*s(11),1,s(29)*s(11),(true->[])),arc(s(20)*s(11),2,s(24)*s(11),(true->[])),arc(s(21)*s(11),0,s(30)*s(11),(true->[])),arc(s(21)*s(11),1,s(31)*s(11),(true->[])),arc(s(21)*s(11),2,s(3)*s(11),(true->[])),arc(s(22)*s(11),0,s(30)*s(11),(true->[])),arc(s(22)*s(11),1,s(32)*s(11),(true->[])),arc(s(22)*s(11),2,s(8)*s(11),(true->[])),arc(s(23)*s(11),0,s(30)*s(11),(true->[])),arc(s(23)*s(11),1,s(33)*s(11),(true->[])),arc(s(23)*s(11),2,s(15)*s(11),(true->[])),arc(s(24)*s(11),0,s(30)*s(11),(true->[])),arc(s(24)*s(11),1,s(34)*s(11),(true->[])),arc(s(24)*s(11),2,s(24)*s(11),(true->[])),arc(s(30)*s(10),0,s(41)*s(10),(true->[])),arc(s(30)*s(10),1,s(41)*s(10),(true->[])),arc(s(30)*s(10),2,s(35)*s(11),(true->[])),arc(s(31)*s(10),0,s(47)*s(10),(true->[])),arc(s(31)*s(10),1,s(42)*s(10),(true->[])),arc(s(31)*s(10),2,s(3)*s(11),(true->[])),arc(s(32)*s(10),0,s(47)*s(10),(true->[])),arc(s(32)*s(10),1,s(43)*s(10),(true->[])),arc(s(32)*s(10),2,s(8)*s(11),(true->[])),arc(s(33)*s(10),0,s(47)*s(10),(true->[])),arc(s(33)*s(10),1,s(44)*s(10),(true->[])),arc(s(33)*s(10),2,s(15)*s(11),(true->[])),arc(s(34)*s(10),0,s(47)*s(10),(true->[])),arc(s(34)*s(10),1,s(45)*s(10),(true->[])),arc(s(34)*s(10),2,s(24)*s(11),(true->[])),arc(s(35)*s(10),0,s(47)*s(10),(true->[])),arc(s(35)*s(10),1,s(46)*s(10),(true->[])),arc(s(35)*s(10),2,s(35)*s(11),(true->[])),arc(s(41)*s(10),0,s(41)*s(10),(true->[])),arc(s(41)*s(10),1,s(41)*s(10),(true->[])),arc(s(41)*s(10),2,s(35)*s(11),(true->[])),arc(s(42)*s(9),0,s(47)*s(7),(true->[])),arc(s(42)*s(9),1,s(42)*s(9),(true->[])),arc(s(42)*s(9),2,s(3)*s(11),(true->[])),arc(s(47)*s(7),0,s(47)*s(10),(true->[])),arc(s(47)*s(7),1,s(47)*s(10),(true->[])),arc(s(47)*s(7),2,s(47)*s(10),(true->[])),arc(s(43)*s(9),0,s(47)*s(7),(true->[])),arc(s(43)*s(9),1,s(43)*s(9),(true->[])),arc(s(43)*s(9),2,s(8)*s(11),(true->[])),arc(s(44)*s(9),0,s(47)*s(7),(true->[])),arc(s(44)*s(9),1,s(44)*s(9),(true->[])),arc(s(44)*s(9),2,s(15)*s(11),(true->[])),arc(s(45)*s(9),0,s(47)*s(7),(true->[])),arc(s(45)*s(9),1,s(45)*s(9),(true->[])),arc(s(45)*s(9),2,s(24)*s(11),(true->[])),arc(s(46)*s(9),0,s(47)*s(7),(true->[])),arc(s(46)*s(9),1,s(46)*s(9),(true->[])),arc(s(46)*s(9),2,s(35)*s(11),(true->[])),arc(s(47)*s(6),0,s(47)*s(7),(true->[])),arc(s(47)*s(6),1,s(47)*s(9),(true->[])),arc(s(47)*s(6),2,s(47)*s(10),(true->[])),arc(s(46)*s(8),0,s(47)*s(4),(true->[])),arc(s(46)*s(8),1,s(46)*s(8),(true->[])),arc(s(46)*s(8),2,s(35)*s(11),(true->[])),arc(s(47)*s(5),0,s(47)*s(4),(true->[])),arc(s(47)*s(5),1,s(47)*s(8),(true->[])),arc(s(47)*s(5),2,s(47)*s(10),(true->[])),arc(s(27)*s(11),0,s(38)*s(11),(true->[])),arc(s(27)*s(11),1,s(38)*s(11),(true->[])),arc(s(27)*s(11),2,s(8)*s(11),(true->[])),arc(s(28)*s(11),0,s(39)*s(11),(true->[])),arc(s(28)*s(11),1,s(39)*s(11),(true->[])),arc(s(28)*s(11),2,s(15)*s(11),(true->[])),arc(s(29)*s(11),0,s(40)*s(11),(true->[])),arc(s(29)*s(11),1,s(40)*s(11),(true->[])),arc(s(29)*s(11),2,s(24)*s(11),(true->[])),arc(s(30)*s(11),0,s(41)*s(11),(true->[])),arc(s(30)*s(11),1,s(41)*s(11),(true->[])),arc(s(30)*s(11),2,s(35)*s(11),(true->[])),arc(s(31)*s(11),0,s(47)*s(11),(true->[])),arc(s(31)*s(11),1,s(42)*s(11),(true->[])),arc(s(31)*s(11),2,s(3)*s(11),(true->[])),arc(s(32)*s(11),0,s(47)*s(11),(true->[])),arc(s(32)*s(11),1,s(43)*s(11),(true->[])),arc(s(32)*s(11),2,s(8)*s(11),(true->[])),arc(s(33)*s(11),0,s(47)*s(11),(true->[])),arc(s(33)*s(11),1,s(44)*s(11),(true->[])),arc(s(33)*s(11),2,s(15)*s(11),(true->[])),arc(s(34)*s(11),0,s(47)*s(11),(true->[])),arc(s(34)*s(11),1,s(45)*s(11),(true->[])),arc(s(34)*s(11),2,s(24)*s(11),(true->[])),arc(s(35)*s(11),0,s(47)*s(11),(true->[])),arc(s(35)*s(11),1,s(46)*s(11),(true->[])),arc(s(35)*s(11),2,s(35)*s(11),(true->[])),arc(s(42)*s(10),0,s(47)*s(10),(true->[])),arc(s(42)*s(10),1,s(42)*s(10),(true->[])),arc(s(42)*s(10),2,s(3)*s(11),(true->[])),arc(s(47)*s(10),0,s(47)*s(10),(true->[])),arc(s(47)*s(10),1,s(47)*s(10),(true->[])),arc(s(47)*s(10),2,s(47)*s(11),(true->[])),arc(s(43)*s(10),0,s(47)*s(10),(true->[])),arc(s(43)*s(10),1,s(43)*s(10),(true->[])),arc(s(43)*s(10),2,s(8)*s(11),(true->[])),arc(s(44)*s(10),0,s(47)*s(10),(true->[])),arc(s(44)*s(10),1,s(44)*s(10),(true->[])),arc(s(44)*s(10),2,s(15)*s(11),(true->[])),arc(s(45)*s(10),0,s(47)*s(10),(true->[])),arc(s(45)*s(10),1,s(45)*s(10),(true->[])),arc(s(45)*s(10),2,s(24)*s(11),(true->[])),arc(s(46)*s(10),0,s(47)*s(10),(true->[])),arc(s(46)*s(10),1,s(46)*s(10),(true->[])),arc(s(46)*s(10),2,s(35)*s(11),(true->[])),arc(s(47)*s(9),0,s(47)*s(7),(true->[])),arc(s(47)*s(9),1,s(47)*s(9),(true->[])),arc(s(47)*s(9),2,s(47)*s(11),(true->[])),arc(s(47)*s(8),0,s(47)*s(4),(true->[])),arc(s(47)*s(8),1,s(47)*s(8),(true->[])),arc(s(47)*s(8),2,s(47)*s(11),(true->[])),arc(s(38)*s(11),0,s(38)*s(11),(true->[])),arc(s(38)*s(11),1,s(38)*s(11),(true->[])),arc(s(38)*s(11),2,s(8)*s(11),(true->[])),arc(s(39)*s(11),0,s(39)*s(11),(true->[])),arc(s(39)*s(11),1,s(39)*s(11),(true->[])),arc(s(39)*s(11),2,s(15)*s(11),(true->[])),arc(s(40)*s(11),0,s(40)*s(11),(true->[])),arc(s(40)*s(11),1,s(40)*s(11),(true->[])),arc(s(40)*s(11),2,s(24)*s(11),(true->[])),arc(s(41)*s(11),0,s(41)*s(11),(true->[])),arc(s(41)*s(11),1,s(41)*s(11),(true->[])),arc(s(41)*s(11),2,s(35)*s(11),(true->[])),arc(s(42)*s(11),0,s(47)*s(11),(true->[])),arc(s(42)*s(11),1,s(42)*s(11),(true->[])),arc(s(42)*s(11),2,s(3)*s(11),(true->[])),arc(s(47)*s(11),0,s(47)*s(11),(true->[])),arc(s(47)*s(11),1,s(47)*s(11),(true->[])),arc(s(47)*s(11),2,s(47)*s(11),(true->[])),arc(s(43)*s(11),0,s(47)*s(11),(true->[])),arc(s(43)*s(11),1,s(43)*s(11),(true->[])),arc(s(43)*s(11),2,s(8)*s(11),(true->[])),arc(s(44)*s(11),0,s(47)*s(11),(true->[])),arc(s(44)*s(11),1,s(44)*s(11),(true->[])),arc(s(44)*s(11),2,s(15)*s(11),(true->[])),arc(s(45)*s(11),0,s(47)*s(11),(true->[])),arc(s(45)*s(11),1,s(45)*s(11),(true->[])),arc(s(45)*s(11),2,s(24)*s(11),(true->[])),arc(s(46)*s(11),0,s(47)*s(11),(true->[])),arc(s(46)*s(11),1,s(46)*s(11),(true->[])),arc(s(46)*s(11),2,s(35)*s(11),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_peak, sum_width_peak_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(22)),sink(s(39)*s(22)),sink(s(40)*s(22)),sink(s(41)*s(22)),sink(s(42)*s(22)),sink(s(43)*s(22)),sink(s(44)*s(22)),sink(s(45)*s(22)),sink(s(46)*s(22)),sink(s(47)*s(22))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(17)*s(11),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(7),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(3)*s(10),0,s(6)*s(11),(true->[])),arc(s(3)*s(10),1,s(7)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(7),0,s(11)*s(11),(true->[])),arc(s(6)*s(7),1,s(11)*s(11),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(13)*s(13),(true->[])),arc(s(7)*s(9),2,s(3)*s(15),(true->[])),arc(s(8)*s(6),0,s(12)*s(7),(true->[])),arc(s(8)*s(6),1,s(14)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(18)*s(11),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(4),0,s(19)*s(7),(true->[])),arc(s(12)*s(4),1,s(19)*s(7),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(4),(true->[])),arc(s(13)*s(8),1,s(21)*s(12),(true->[])),arc(s(13)*s(8),2,s(3)*s(15),(true->[])),arc(s(17)*s(11),0,s(26)*s(16),(true->[])),arc(s(17)*s(11),1,s(26)*s(16),(true->[])),arc(s(17)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(4),(true->[])),arc(s(14)*s(5),1,s(22)*s(8),(true->[])),arc(s(14)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(7),0,s(27)*s(11),(true->[])),arc(s(18)*s(7),1,s(27)*s(11),(true->[])),arc(s(18)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(4),(true->[])),arc(s(15)*s(3),1,s(23)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(28)*s(7),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(20)*s(2),0,s(29)*s(4),(true->[])),arc(s(20)*s(2),1,s(29)*s(4),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(30)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(36)*s(1),(true->[])),arc(s(3)*s(15),0,s(6)*s(16),(true->[])),arc(s(3)*s(15),1,s(7)*s(20),(true->[])),arc(s(3)*s(15),2,s(3)*s(21),(true->[])),arc(s(6)*s(11),0,s(11)*s(16),(true->[])),arc(s(6)*s(11),1,s(11)*s(16),(true->[])),arc(s(6)*s(11),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(12)*s(11),(true->[])),arc(s(7)*s(14),1,s(13)*s(19),(true->[])),arc(s(7)*s(14),2,s(3)*s(21),(true->[])),arc(s(8)*s(10),0,s(12)*s(11),(true->[])),arc(s(8)*s(10),1,s(14)*s(14),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(11)*s(11),0,s(18)*s(16),(true->[])),arc(s(11)*s(11),1,s(18)*s(16),(true->[])),arc(s(11)*s(11),2,s(8)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(11),(true->[])),arc(s(12)*s(7),1,s(19)*s(11),(true->[])),arc(s(12)*s(7),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(7),(true->[])),arc(s(13)*s(13),1,s(21)*s(18),(true->[])),arc(s(13)*s(13),2,s(3)*s(21),(true->[])),arc(s(14)*s(9),0,s(20)*s(7),(true->[])),arc(s(14)*s(9),1,s(22)*s(13),(true->[])),arc(s(14)*s(9),2,s(8)*s(15),(true->[])),arc(s(18)*s(11),0,s(27)*s(16),(true->[])),arc(s(18)*s(11),1,s(27)*s(16),(true->[])),arc(s(18)*s(11),2,s(8)*s(15),(true->[])),arc(s(15)*s(6),0,s(20)*s(7),(true->[])),arc(s(15)*s(6),1,s(23)*s(9),(true->[])),arc(s(15)*s(6),2,s(15)*s(10),(true->[])),arc(s(19)*s(7),0,s(28)*s(11),(true->[])),arc(s(19)*s(7),1,s(28)*s(11),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(20)*s(4),0,s(29)*s(7),(true->[])),arc(s(20)*s(4),1,s(29)*s(7),(true->[])),arc(s(20)*s(4),2,s(24)*s(6),(true->[])),arc(s(21)*s(12),0,s(30)*s(4),(true->[])),arc(s(21)*s(12),1,s(31)*s(17),(true->[])),arc(s(21)*s(12),2,s(3)*s(21),(true->[])),arc(s(26)*s(16),0,s(37)*s(21),(true->[])),arc(s(26)*s(16),1,s(37)*s(21),(true->[])),arc(s(26)*s(16),2,s(3)*s(21),(true->[])),arc(s(22)*s(8),0,s(30)*s(4),(true->[])),arc(s(22)*s(8),1,s(32)*s(12),(true->[])),arc(s(22)*s(8),2,s(8)*s(15),(true->[])),arc(s(27)*s(11),0,s(38)*s(16),(true->[])),arc(s(27)*s(11),1,s(38)*s(16),(true->[])),arc(s(27)*s(11),2,s(8)*s(15),(true->[])),arc(s(23)*s(5),0,s(30)*s(4),(true->[])),arc(s(23)*s(5),1,s(33)*s(8),(true->[])),arc(s(23)*s(5),2,s(15)*s(10),(true->[])),arc(s(28)*s(7),0,s(39)*s(11),(true->[])),arc(s(28)*s(7),1,s(39)*s(11),(true->[])),arc(s(28)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(3),0,s(30)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(5),(true->[])),arc(s(24)*s(3),2,s(24)*s(6),(true->[])),arc(s(29)*s(4),0,s(40)*s(7),(true->[])),arc(s(29)*s(4),1,s(40)*s(7),(true->[])),arc(s(29)*s(4),2,s(24)*s(6),(true->[])),arc(s(30)*s(2),0,s(41)*s(4),(true->[])),arc(s(30)*s(2),1,s(41)*s(4),(true->[])),arc(s(30)*s(2),2,s(35)*s(3),(true->[])),arc(s(36)*s(1),0,s(47)*s(2),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(1),(true->[])),arc(s(3)*s(21),0,s(6)*s(21),(true->[])),arc(s(3)*s(21),1,s(7)*s(21),(true->[])),arc(s(3)*s(21),2,s(3)*s(22),(true->[])),arc(s(6)*s(16),0,s(11)*s(21),(true->[])),arc(s(6)*s(16),1,s(11)*s(21),(true->[])),arc(s(6)*s(16),2,s(8)*s(21),(true->[])),arc(s(7)*s(20),0,s(12)*s(16),(true->[])),arc(s(7)*s(20),1,s(13)*s(20),(true->[])),arc(s(7)*s(20),2,s(3)*s(22),(true->[])),arc(s(8)*s(15),0,s(12)*s(16),(true->[])),arc(s(8)*s(15),1,s(14)*s(20),(true->[])),arc(s(8)*s(15),2,s(8)*s(21),(true->[])),arc(s(11)*s(16),0,s(18)*s(21),(true->[])),arc(s(11)*s(16),1,s(18)*s(21),(true->[])),arc(s(11)*s(16),2,s(8)*s(21),(true->[])),arc(s(12)*s(11),0,s(19)*s(16),(true->[])),arc(s(12)*s(11),1,s(19)*s(16),(true->[])),arc(s(12)*s(11),2,s(15)*s(15),(true->[])),arc(s(13)*s(19),0,s(20)*s(11),(true->[])),arc(s(13)*s(19),1,s(21)*s(19),(true->[])),arc(s(13)*s(19),2,s(3)*s(22),(true->[])),arc(s(14)*s(14),0,s(20)*s(11),(true->[])),arc(s(14)*s(14),1,s(22)*s(19),(true->[])),arc(s(14)*s(14),2,s(8)*s(21),(true->[])),arc(s(18)*s(16),0,s(27)*s(21),(true->[])),arc(s(18)*s(16),1,s(27)*s(21),(true->[])),arc(s(18)*s(16),2,s(8)*s(21),(true->[])),arc(s(15)*s(10),0,s(20)*s(11),(true->[])),arc(s(15)*s(10),1,s(23)*s(14),(true->[])),arc(s(15)*s(10),2,s(15)*s(15),(true->[])),arc(s(19)*s(11),0,s(28)*s(16),(true->[])),arc(s(19)*s(11),1,s(28)*s(16),(true->[])),arc(s(19)*s(11),2,s(15)*s(15),(true->[])),arc(s(20)*s(7),0,s(29)*s(11),(true->[])),arc(s(20)*s(7),1,s(29)*s(11),(true->[])),arc(s(20)*s(7),2,s(24)*s(10),(true->[])),arc(s(21)*s(18),0,s(30)*s(7),(true->[])),arc(s(21)*s(18),1,s(31)*s(18),(true->[])),arc(s(21)*s(18),2,s(3)*s(22),(true->[])),arc(s(22)*s(13),0,s(30)*s(7),(true->[])),arc(s(22)*s(13),1,s(32)*s(18),(true->[])),arc(s(22)*s(13),2,s(8)*s(21),(true->[])),arc(s(27)*s(16),0,s(38)*s(21),(true->[])),arc(s(27)*s(16),1,s(38)*s(21),(true->[])),arc(s(27)*s(16),2,s(8)*s(21),(true->[])),arc(s(23)*s(9),0,s(30)*s(7),(true->[])),arc(s(23)*s(9),1,s(33)*s(13),(true->[])),arc(s(23)*s(9),2,s(15)*s(15),(true->[])),arc(s(28)*s(11),0,s(39)*s(16),(true->[])),arc(s(28)*s(11),1,s(39)*s(16),(true->[])),arc(s(28)*s(11),2,s(15)*s(15),(true->[])),arc(s(24)*s(6),0,s(30)*s(7),(true->[])),arc(s(24)*s(6),1,s(34)*s(9),(true->[])),arc(s(24)*s(6),2,s(24)*s(10),(true->[])),arc(s(29)*s(7),0,s(40)*s(11),(true->[])),arc(s(29)*s(7),1,s(40)*s(11),(true->[])),arc(s(29)*s(7),2,s(24)*s(10),(true->[])),arc(s(30)*s(4),0,s(41)*s(7),(true->[])),arc(s(30)*s(4),1,s(41)*s(7),(true->[])),arc(s(30)*s(4),2,s(35)*s(6),(true->[])),arc(s(31)*s(17),0,s(47)*s(4),(true->[])),arc(s(31)*s(17),1,s(42)*s(17),(true->[])),arc(s(31)*s(17),2,s(3)*s(22),(true->[])),arc(s(37)*s(21),0,s(37)*s(21),(true->[])),arc(s(37)*s(21),1,s(37)*s(21),(true->[])),arc(s(37)*s(21),2,s(3)*s(22),(true->[])),arc(s(32)*s(12),0,s(47)*s(4),(true->[])),arc(s(32)*s(12),1,s(43)*s(17),(true->[])),arc(s(32)*s(12),2,s(8)*s(21),(true->[])),arc(s(38)*s(16),0,s(38)*s(21),(true->[])),arc(s(38)*s(16),1,s(38)*s(21),(true->[])),arc(s(38)*s(16),2,s(8)*s(21),(true->[])),arc(s(33)*s(8),0,s(47)*s(4),(true->[])),arc(s(33)*s(8),1,s(44)*s(12),(true->[])),arc(s(33)*s(8),2,s(15)*s(15),(true->[])),arc(s(39)*s(11),0,s(39)*s(16),(true->[])),arc(s(39)*s(11),1,s(39)*s(16),(true->[])),arc(s(39)*s(11),2,s(15)*s(15),(true->[])),arc(s(34)*s(5),0,s(47)*s(4),(true->[])),arc(s(34)*s(5),1,s(45)*s(8),(true->[])),arc(s(34)*s(5),2,s(24)*s(10),(true->[])),arc(s(40)*s(7),0,s(40)*s(11),(true->[])),arc(s(40)*s(7),1,s(40)*s(11),(true->[])),arc(s(40)*s(7),2,s(24)*s(10),(true->[])),arc(s(35)*s(3),0,s(47)*s(4),(true->[])),arc(s(35)*s(3),1,s(46)*s(5),(true->[])),arc(s(35)*s(3),2,s(35)*s(6),(true->[])),arc(s(41)*s(4),0,s(41)*s(7),(true->[])),arc(s(41)*s(4),1,s(41)*s(7),(true->[])),arc(s(41)*s(4),2,s(35)*s(6),(true->[])),arc(s(47)*s(1),0,s(47)*s(2),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(1),(true->[])),arc(s(47)*s(2),0,s(47)*s(4),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(3),(true->[])),arc(s(3)*s(22),0,s(6)*s(22),(true->[])),arc(s(3)*s(22),1,s(7)*s(22),(true->[])),arc(s(3)*s(22),2,s(3)*s(22),(true->[])),arc(s(6)*s(21),0,s(11)*s(21),(true->[])),arc(s(6)*s(21),1,s(11)*s(21),(true->[])),arc(s(6)*s(21),2,s(8)*s(22),(true->[])),arc(s(7)*s(21),0,s(12)*s(21),(true->[])),arc(s(7)*s(21),1,s(13)*s(21),(true->[])),arc(s(7)*s(21),2,s(3)*s(22),(true->[])),arc(s(8)*s(21),0,s(12)*s(21),(true->[])),arc(s(8)*s(21),1,s(14)*s(21),(true->[])),arc(s(8)*s(21),2,s(8)*s(22),(true->[])),arc(s(11)*s(21),0,s(18)*s(21),(true->[])),arc(s(11)*s(21),1,s(18)*s(21),(true->[])),arc(s(11)*s(21),2,s(8)*s(22),(true->[])),arc(s(12)*s(16),0,s(19)*s(21),(true->[])),arc(s(12)*s(16),1,s(19)*s(21),(true->[])),arc(s(12)*s(16),2,s(15)*s(21),(true->[])),arc(s(13)*s(20),0,s(20)*s(16),(true->[])),arc(s(13)*s(20),1,s(21)*s(20),(true->[])),arc(s(13)*s(20),2,s(3)*s(22),(true->[])),arc(s(14)*s(20),0,s(20)*s(16),(true->[])),arc(s(14)*s(20),1,s(22)*s(20),(true->[])),arc(s(14)*s(20),2,s(8)*s(22),(true->[])),arc(s(18)*s(21),0,s(27)*s(21),(true->[])),arc(s(18)*s(21),1,s(27)*s(21),(true->[])),arc(s(18)*s(21),2,s(8)*s(22),(true->[])),arc(s(15)*s(15),0,s(20)*s(16),(true->[])),arc(s(15)*s(15),1,s(23)*s(20),(true->[])),arc(s(15)*s(15),2,s(15)*s(21),(true->[])),arc(s(19)*s(16),0,s(28)*s(21),(true->[])),arc(s(19)*s(16),1,s(28)*s(21),(true->[])),arc(s(19)*s(16),2,s(15)*s(21),(true->[])),arc(s(20)*s(11),0,s(29)*s(16),(true->[])),arc(s(20)*s(11),1,s(29)*s(16),(true->[])),arc(s(20)*s(11),2,s(24)*s(15),(true->[])),arc(s(21)*s(19),0,s(30)*s(11),(true->[])),arc(s(21)*s(19),1,s(31)*s(19),(true->[])),arc(s(21)*s(19),2,s(3)*s(22),(true->[])),arc(s(22)*s(19),0,s(30)*s(11),(true->[])),arc(s(22)*s(19),1,s(32)*s(19),(true->[])),arc(s(22)*s(19),2,s(8)*s(22),(true->[])),arc(s(27)*s(21),0,s(38)*s(21),(true->[])),arc(s(27)*s(21),1,s(38)*s(21),(true->[])),arc(s(27)*s(21),2,s(8)*s(22),(true->[])),arc(s(23)*s(14),0,s(30)*s(11),(true->[])),arc(s(23)*s(14),1,s(33)*s(19),(true->[])),arc(s(23)*s(14),2,s(15)*s(21),(true->[])),arc(s(28)*s(16),0,s(39)*s(21),(true->[])),arc(s(28)*s(16),1,s(39)*s(21),(true->[])),arc(s(28)*s(16),2,s(15)*s(21),(true->[])),arc(s(24)*s(10),0,s(30)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(14),(true->[])),arc(s(24)*s(10),2,s(24)*s(15),(true->[])),arc(s(29)*s(11),0,s(40)*s(16),(true->[])),arc(s(29)*s(11),1,s(40)*s(16),(true->[])),arc(s(29)*s(11),2,s(24)*s(15),(true->[])),arc(s(30)*s(7),0,s(41)*s(11),(true->[])),arc(s(30)*s(7),1,s(41)*s(11),(true->[])),arc(s(30)*s(7),2,s(35)*s(10),(true->[])),arc(s(31)*s(18),0,s(47)*s(7),(true->[])),arc(s(31)*s(18),1,s(42)*s(18),(true->[])),arc(s(31)*s(18),2,s(3)*s(22),(true->[])),arc(s(32)*s(18),0,s(47)*s(7),(true->[])),arc(s(32)*s(18),1,s(43)*s(18),(true->[])),arc(s(32)*s(18),2,s(8)*s(22),(true->[])),arc(s(38)*s(21),0,s(38)*s(21),(true->[])),arc(s(38)*s(21),1,s(38)*s(21),(true->[])),arc(s(38)*s(21),2,s(8)*s(22),(true->[])),arc(s(33)*s(13),0,s(47)*s(7),(true->[])),arc(s(33)*s(13),1,s(44)*s(18),(true->[])),arc(s(33)*s(13),2,s(15)*s(21),(true->[])),arc(s(39)*s(16),0,s(39)*s(21),(true->[])),arc(s(39)*s(16),1,s(39)*s(21),(true->[])),arc(s(39)*s(16),2,s(15)*s(21),(true->[])),arc(s(34)*s(9),0,s(47)*s(7),(true->[])),arc(s(34)*s(9),1,s(45)*s(13),(true->[])),arc(s(34)*s(9),2,s(24)*s(15),(true->[])),arc(s(40)*s(11),0,s(40)*s(16),(true->[])),arc(s(40)*s(11),1,s(40)*s(16),(true->[])),arc(s(40)*s(11),2,s(24)*s(15),(true->[])),arc(s(35)*s(6),0,s(47)*s(7),(true->[])),arc(s(35)*s(6),1,s(46)*s(9),(true->[])),arc(s(35)*s(6),2,s(35)*s(10),(true->[])),arc(s(41)*s(7),0,s(41)*s(11),(true->[])),arc(s(41)*s(7),1,s(41)*s(11),(true->[])),arc(s(41)*s(7),2,s(35)*s(10),(true->[])),arc(s(42)*s(17),0,s(47)*s(4),(true->[])),arc(s(42)*s(17),1,s(42)*s(17),(true->[])),arc(s(42)*s(17),2,s(3)*s(22),(true->[])),arc(s(47)*s(4),0,s(47)*s(7),(true->[])),arc(s(47)*s(4),1,s(47)*s(7),(true->[])),arc(s(47)*s(4),2,s(47)*s(6),(true->[])),arc(s(43)*s(17),0,s(47)*s(4),(true->[])),arc(s(43)*s(17),1,s(43)*s(17),(true->[])),arc(s(43)*s(17),2,s(8)*s(22),(true->[])),arc(s(44)*s(12),0,s(47)*s(4),(true->[])),arc(s(44)*s(12),1,s(44)*s(17),(true->[])),arc(s(44)*s(12),2,s(15)*s(21),(true->[])),arc(s(45)*s(8),0,s(47)*s(4),(true->[])),arc(s(45)*s(8),1,s(45)*s(12),(true->[])),arc(s(45)*s(8),2,s(24)*s(15),(true->[])),arc(s(46)*s(5),0,s(47)*s(4),(true->[])),arc(s(46)*s(5),1,s(46)*s(8),(true->[])),arc(s(46)*s(5),2,s(35)*s(10),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(6),(true->[])),arc(s(6)*s(22),0,s(11)*s(22),(true->[])),arc(s(6)*s(22),1,s(11)*s(22),(true->[])),arc(s(6)*s(22),2,s(8)*s(22),(true->[])),arc(s(7)*s(22),0,s(12)*s(22),(true->[])),arc(s(7)*s(22),1,s(13)*s(22),(true->[])),arc(s(7)*s(22),2,s(3)*s(22),(true->[])),arc(s(8)*s(22),0,s(12)*s(22),(true->[])),arc(s(8)*s(22),1,s(14)*s(22),(true->[])),arc(s(8)*s(22),2,s(8)*s(22),(true->[])),arc(s(12)*s(21),0,s(19)*s(21),(true->[])),arc(s(12)*s(21),1,s(19)*s(21),(true->[])),arc(s(12)*s(21),2,s(15)*s(22),(true->[])),arc(s(13)*s(21),0,s(20)*s(21),(true->[])),arc(s(13)*s(21),1,s(21)*s(21),(true->[])),arc(s(13)*s(21),2,s(3)*s(22),(true->[])),arc(s(14)*s(21),0,s(20)*s(21),(true->[])),arc(s(14)*s(21),1,s(22)*s(21),(true->[])),arc(s(14)*s(21),2,s(8)*s(22),(true->[])),arc(s(15)*s(21),0,s(20)*s(21),(true->[])),arc(s(15)*s(21),1,s(23)*s(21),(true->[])),arc(s(15)*s(21),2,s(15)*s(22),(true->[])),arc(s(19)*s(21),0,s(28)*s(21),(true->[])),arc(s(19)*s(21),1,s(28)*s(21),(true->[])),arc(s(19)*s(21),2,s(15)*s(22),(true->[])),arc(s(20)*s(16),0,s(29)*s(21),(true->[])),arc(s(20)*s(16),1,s(29)*s(21),(true->[])),arc(s(20)*s(16),2,s(24)*s(21),(true->[])),arc(s(21)*s(20),0,s(30)*s(16),(true->[])),arc(s(21)*s(20),1,s(31)*s(20),(true->[])),arc(s(21)*s(20),2,s(3)*s(22),(true->[])),arc(s(22)*s(20),0,s(30)*s(16),(true->[])),arc(s(22)*s(20),1,s(32)*s(20),(true->[])),arc(s(22)*s(20),2,s(8)*s(22),(true->[])),arc(s(23)*s(20),0,s(30)*s(16),(true->[])),arc(s(23)*s(20),1,s(33)*s(20),(true->[])),arc(s(23)*s(20),2,s(15)*s(22),(true->[])),arc(s(28)*s(21),0,s(39)*s(21),(true->[])),arc(s(28)*s(21),1,s(39)*s(21),(true->[])),arc(s(28)*s(21),2,s(15)*s(22),(true->[])),arc(s(24)*s(15),0,s(30)*s(16),(true->[])),arc(s(24)*s(15),1,s(34)*s(20),(true->[])),arc(s(24)*s(15),2,s(24)*s(21),(true->[])),arc(s(29)*s(16),0,s(40)*s(21),(true->[])),arc(s(29)*s(16),1,s(40)*s(21),(true->[])),arc(s(29)*s(16),2,s(24)*s(21),(true->[])),arc(s(30)*s(11),0,s(41)*s(16),(true->[])),arc(s(30)*s(11),1,s(41)*s(16),(true->[])),arc(s(30)*s(11),2,s(35)*s(15),(true->[])),arc(s(31)*s(19),0,s(47)*s(11),(true->[])),arc(s(31)*s(19),1,s(42)*s(19),(true->[])),arc(s(31)*s(19),2,s(3)*s(22),(true->[])),arc(s(32)*s(19),0,s(47)*s(11),(true->[])),arc(s(32)*s(19),1,s(43)*s(19),(true->[])),arc(s(32)*s(19),2,s(8)*s(22),(true->[])),arc(s(33)*s(19),0,s(47)*s(11),(true->[])),arc(s(33)*s(19),1,s(44)*s(19),(true->[])),arc(s(33)*s(19),2,s(15)*s(22),(true->[])),arc(s(39)*s(21),0,s(39)*s(21),(true->[])),arc(s(39)*s(21),1,s(39)*s(21),(true->[])),arc(s(39)*s(21),2,s(15)*s(22),(true->[])),arc(s(34)*s(14),0,s(47)*s(11),(true->[])),arc(s(34)*s(14),1,s(45)*s(19),(true->[])),arc(s(34)*s(14),2,s(24)*s(21),(true->[])),arc(s(40)*s(16),0,s(40)*s(21),(true->[])),arc(s(40)*s(16),1,s(40)*s(21),(true->[])),arc(s(40)*s(16),2,s(24)*s(21),(true->[])),arc(s(35)*s(10),0,s(47)*s(11),(true->[])),arc(s(35)*s(10),1,s(46)*s(14),(true->[])),arc(s(35)*s(10),2,s(35)*s(15),(true->[])),arc(s(41)*s(11),0,s(41)*s(16),(true->[])),arc(s(41)*s(11),1,s(41)*s(16),(true->[])),arc(s(41)*s(11),2,s(35)*s(15),(true->[])),arc(s(42)*s(18),0,s(47)*s(7),(true->[])),arc(s(42)*s(18),1,s(42)*s(18),(true->[])),arc(s(42)*s(18),2,s(3)*s(22),(true->[])),arc(s(47)*s(7),0,s(47)*s(11),(true->[])),arc(s(47)*s(7),1,s(47)*s(11),(true->[])),arc(s(47)*s(7),2,s(47)*s(10),(true->[])),arc(s(43)*s(18),0,s(47)*s(7),(true->[])),arc(s(43)*s(18),1,s(43)*s(18),(true->[])),arc(s(43)*s(18),2,s(8)*s(22),(true->[])),arc(s(44)*s(18),0,s(47)*s(7),(true->[])),arc(s(44)*s(18),1,s(44)*s(18),(true->[])),arc(s(44)*s(18),2,s(15)*s(22),(true->[])),arc(s(45)*s(13),0,s(47)*s(7),(true->[])),arc(s(45)*s(13),1,s(45)*s(18),(true->[])),arc(s(45)*s(13),2,s(24)*s(21),(true->[])),arc(s(46)*s(9),0,s(47)*s(7),(true->[])),arc(s(46)*s(9),1,s(46)*s(13),(true->[])),arc(s(46)*s(9),2,s(35)*s(15),(true->[])),arc(s(47)*s(6),0,s(47)*s(7),(true->[])),arc(s(47)*s(6),1,s(47)*s(9),(true->[])),arc(s(47)*s(6),2,s(47)*s(10),(true->[])),arc(s(44)*s(17),0,s(47)*s(4),(true->[])),arc(s(44)*s(17),1,s(44)*s(17),(true->[])),arc(s(44)*s(17),2,s(15)*s(22),(true->[])),arc(s(45)*s(12),0,s(47)*s(4),(true->[])),arc(s(45)*s(12),1,s(45)*s(17),(true->[])),arc(s(45)*s(12),2,s(24)*s(21),(true->[])),arc(s(46)*s(8),0,s(47)*s(4),(true->[])),arc(s(46)*s(8),1,s(46)*s(12),(true->[])),arc(s(46)*s(8),2,s(35)*s(15),(true->[])),arc(s(47)*s(5),0,s(47)*s(4),(true->[])),arc(s(47)*s(5),1,s(47)*s(8),(true->[])),arc(s(47)*s(5),2,s(47)*s(10),(true->[])),arc(s(11)*s(22),0,s(18)*s(22),(true->[])),arc(s(11)*s(22),1,s(18)*s(22),(true->[])),arc(s(11)*s(22),2,s(8)*s(22),(true->[])),arc(s(12)*s(22),0,s(19)*s(22),(true->[])),arc(s(12)*s(22),1,s(19)*s(22),(true->[])),arc(s(12)*s(22),2,s(15)*s(22),(true->[])),arc(s(13)*s(22),0,s(20)*s(22),(true->[])),arc(s(13)*s(22),1,s(21)*s(22),(true->[])),arc(s(13)*s(22),2,s(3)*s(22),(true->[])),arc(s(14)*s(22),0,s(20)*s(22),(true->[])),arc(s(14)*s(22),1,s(22)*s(22),(true->[])),arc(s(14)*s(22),2,s(8)*s(22),(true->[])),arc(s(15)*s(22),0,s(20)*s(22),(true->[])),arc(s(15)*s(22),1,s(23)*s(22),(true->[])),arc(s(15)*s(22),2,s(15)*s(22),(true->[])),arc(s(20)*s(21),0,s(29)*s(21),(true->[])),arc(s(20)*s(21),1,s(29)*s(21),(true->[])),arc(s(20)*s(21),2,s(24)*s(22),(true->[])),arc(s(21)*s(21),0,s(30)*s(21),(true->[])),arc(s(21)*s(21),1,s(31)*s(21),(true->[])),arc(s(21)*s(21),2,s(3)*s(22),(true->[])),arc(s(22)*s(21),0,s(30)*s(21),(true->[])),arc(s(22)*s(21),1,s(32)*s(21),(true->[])),arc(s(22)*s(21),2,s(8)*s(22),(true->[])),arc(s(23)*s(21),0,s(30)*s(21),(true->[])),arc(s(23)*s(21),1,s(33)*s(21),(true->[])),arc(s(23)*s(21),2,s(15)*s(22),(true->[])),arc(s(24)*s(21),0,s(30)*s(21),(true->[])),arc(s(24)*s(21),1,s(34)*s(21),(true->[])),arc(s(24)*s(21),2,s(24)*s(22),(true->[])),arc(s(29)*s(21),0,s(40)*s(21),(true->[])),arc(s(29)*s(21),1,s(40)*s(21),(true->[])),arc(s(29)*s(21),2,s(24)*s(22),(true->[])),arc(s(30)*s(16),0,s(41)*s(21),(true->[])),arc(s(30)*s(16),1,s(41)*s(21),(true->[])),arc(s(30)*s(16),2,s(35)*s(21),(true->[])),arc(s(31)*s(20),0,s(47)*s(16),(true->[])),arc(s(31)*s(20),1,s(42)*s(20),(true->[])),arc(s(31)*s(20),2,s(3)*s(22),(true->[])),arc(s(32)*s(20),0,s(47)*s(16),(true->[])),arc(s(32)*s(20),1,s(43)*s(20),(true->[])),arc(s(32)*s(20),2,s(8)*s(22),(true->[])),arc(s(33)*s(20),0,s(47)*s(16),(true->[])),arc(s(33)*s(20),1,s(44)*s(20),(true->[])),arc(s(33)*s(20),2,s(15)*s(22),(true->[])),arc(s(34)*s(20),0,s(47)*s(16),(true->[])),arc(s(34)*s(20),1,s(45)*s(20),(true->[])),arc(s(34)*s(20),2,s(24)*s(22),(true->[])),arc(s(40)*s(21),0,s(40)*s(21),(true->[])),arc(s(40)*s(21),1,s(40)*s(21),(true->[])),arc(s(40)*s(21),2,s(24)*s(22),(true->[])),arc(s(35)*s(15),0,s(47)*s(16),(true->[])),arc(s(35)*s(15),1,s(46)*s(20),(true->[])),arc(s(35)*s(15),2,s(35)*s(21),(true->[])),arc(s(41)*s(16),0,s(41)*s(21),(true->[])),arc(s(41)*s(16),1,s(41)*s(21),(true->[])),arc(s(41)*s(16),2,s(35)*s(21),(true->[])),arc(s(42)*s(19),0,s(47)*s(11),(true->[])),arc(s(42)*s(19),1,s(42)*s(19),(true->[])),arc(s(42)*s(19),2,s(3)*s(22),(true->[])),arc(s(47)*s(11),0,s(47)*s(16),(true->[])),arc(s(47)*s(11),1,s(47)*s(16),(true->[])),arc(s(47)*s(11),2,s(47)*s(15),(true->[])),arc(s(43)*s(19),0,s(47)*s(11),(true->[])),arc(s(43)*s(19),1,s(43)*s(19),(true->[])),arc(s(43)*s(19),2,s(8)*s(22),(true->[])),arc(s(44)*s(19),0,s(47)*s(11),(true->[])),arc(s(44)*s(19),1,s(44)*s(19),(true->[])),arc(s(44)*s(19),2,s(15)*s(22),(true->[])),arc(s(45)*s(19),0,s(47)*s(11),(true->[])),arc(s(45)*s(19),1,s(45)*s(19),(true->[])),arc(s(45)*s(19),2,s(24)*s(22),(true->[])),arc(s(46)*s(14),0,s(47)*s(11),(true->[])),arc(s(46)*s(14),1,s(46)*s(19),(true->[])),arc(s(46)*s(14),2,s(35)*s(21),(true->[])),arc(s(47)*s(10),0,s(47)*s(11),(true->[])),arc(s(47)*s(10),1,s(47)*s(14),(true->[])),arc(s(47)*s(10),2,s(47)*s(15),(true->[])),arc(s(45)*s(18),0,s(47)*s(7),(true->[])),arc(s(45)*s(18),1,s(45)*s(18),(true->[])),arc(s(45)*s(18),2,s(24)*s(22),(true->[])),arc(s(46)*s(13),0,s(47)*s(7),(true->[])),arc(s(46)*s(13),1,s(46)*s(18),(true->[])),arc(s(46)*s(13),2,s(35)*s(21),(true->[])),arc(s(47)*s(9),0,s(47)*s(7),(true->[])),arc(s(47)*s(9),1,s(47)*s(13),(true->[])),arc(s(47)*s(9),2,s(47)*s(15),(true->[])),arc(s(45)*s(17),0,s(47)*s(4),(true->[])),arc(s(45)*s(17),1,s(45)*s(17),(true->[])),arc(s(45)*s(17),2,s(24)*s(22),(true->[])),arc(s(46)*s(12),0,s(47)*s(4),(true->[])),arc(s(46)*s(12),1,s(46)*s(17),(true->[])),arc(s(46)*s(12),2,s(35)*s(21),(true->[])),arc(s(47)*s(8),0,s(47)*s(4),(true->[])),arc(s(47)*s(8),1,s(47)*s(12),(true->[])),arc(s(47)*s(8),2,s(47)*s(15),(true->[])),arc(s(18)*s(22),0,s(27)*s(22),(true->[])),arc(s(18)*s(22),1,s(27)*s(22),(true->[])),arc(s(18)*s(22),2,s(8)*s(22),(true->[])),arc(s(19)*s(22),0,s(28)*s(22),(true->[])),arc(s(19)*s(22),1,s(28)*s(22),(true->[])),arc(s(19)*s(22),2,s(15)*s(22),(true->[])),arc(s(20)*s(22),0,s(29)*s(22),(true->[])),arc(s(20)*s(22),1,s(29)*s(22),(true->[])),arc(s(20)*s(22),2,s(24)*s(22),(true->[])),arc(s(21)*s(22),0,s(30)*s(22),(true->[])),arc(s(21)*s(22),1,s(31)*s(22),(true->[])),arc(s(21)*s(22),2,s(3)*s(22),(true->[])),arc(s(22)*s(22),0,s(30)*s(22),(true->[])),arc(s(22)*s(22),1,s(32)*s(22),(true->[])),arc(s(22)*s(22),2,s(8)*s(22),(true->[])),arc(s(23)*s(22),0,s(30)*s(22),(true->[])),arc(s(23)*s(22),1,s(33)*s(22),(true->[])),arc(s(23)*s(22),2,s(15)*s(22),(true->[])),arc(s(24)*s(22),0,s(30)*s(22),(true->[])),arc(s(24)*s(22),1,s(34)*s(22),(true->[])),arc(s(24)*s(22),2,s(24)*s(22),(true->[])),arc(s(30)*s(21),0,s(41)*s(21),(true->[])),arc(s(30)*s(21),1,s(41)*s(21),(true->[])),arc(s(30)*s(21),2,s(35)*s(22),(true->[])),arc(s(31)*s(21),0,s(47)*s(21),(true->[])),arc(s(31)*s(21),1,s(42)*s(21),(true->[])),arc(s(31)*s(21),2,s(3)*s(22),(true->[])),arc(s(32)*s(21),0,s(47)*s(21),(true->[])),arc(s(32)*s(21),1,s(43)*s(21),(true->[])),arc(s(32)*s(21),2,s(8)*s(22),(true->[])),arc(s(33)*s(21),0,s(47)*s(21),(true->[])),arc(s(33)*s(21),1,s(44)*s(21),(true->[])),arc(s(33)*s(21),2,s(15)*s(22),(true->[])),arc(s(34)*s(21),0,s(47)*s(21),(true->[])),arc(s(34)*s(21),1,s(45)*s(21),(true->[])),arc(s(34)*s(21),2,s(24)*s(22),(true->[])),arc(s(35)*s(21),0,s(47)*s(21),(true->[])),arc(s(35)*s(21),1,s(46)*s(21),(true->[])),arc(s(35)*s(21),2,s(35)*s(22),(true->[])),arc(s(41)*s(21),0,s(41)*s(21),(true->[])),arc(s(41)*s(21),1,s(41)*s(21),(true->[])),arc(s(41)*s(21),2,s(35)*s(22),(true->[])),arc(s(42)*s(20),0,s(47)*s(16),(true->[])),arc(s(42)*s(20),1,s(42)*s(20),(true->[])),arc(s(42)*s(20),2,s(3)*s(22),(true->[])),arc(s(47)*s(16),0,s(47)*s(21),(true->[])),arc(s(47)*s(16),1,s(47)*s(21),(true->[])),arc(s(47)*s(16),2,s(47)*s(21),(true->[])),arc(s(43)*s(20),0,s(47)*s(16),(true->[])),arc(s(43)*s(20),1,s(43)*s(20),(true->[])),arc(s(43)*s(20),2,s(8)*s(22),(true->[])),arc(s(44)*s(20),0,s(47)*s(16),(true->[])),arc(s(44)*s(20),1,s(44)*s(20),(true->[])),arc(s(44)*s(20),2,s(15)*s(22),(true->[])),arc(s(45)*s(20),0,s(47)*s(16),(true->[])),arc(s(45)*s(20),1,s(45)*s(20),(true->[])),arc(s(45)*s(20),2,s(24)*s(22),(true->[])),arc(s(46)*s(20),0,s(47)*s(16),(true->[])),arc(s(46)*s(20),1,s(46)*s(20),(true->[])),arc(s(46)*s(20),2,s(35)*s(22),(true->[])),arc(s(47)*s(15),0,s(47)*s(16),(true->[])),arc(s(47)*s(15),1,s(47)*s(20),(true->[])),arc(s(47)*s(15),2,s(47)*s(21),(true->[])),arc(s(46)*s(19),0,s(47)*s(11),(true->[])),arc(s(46)*s(19),1,s(46)*s(19),(true->[])),arc(s(46)*s(19),2,s(35)*s(22),(true->[])),arc(s(47)*s(14),0,s(47)*s(11),(true->[])),arc(s(47)*s(14),1,s(47)*s(19),(true->[])),arc(s(47)*s(14),2,s(47)*s(21),(true->[])),arc(s(46)*s(18),0,s(47)*s(7),(true->[])),arc(s(46)*s(18),1,s(46)*s(18),(true->[])),arc(s(46)*s(18),2,s(35)*s(22),(true->[])),arc(s(47)*s(13),0,s(47)*s(7),(true->[])),arc(s(47)*s(13),1,s(47)*s(18),(true->[])),arc(s(47)*s(13),2,s(47)*s(21),(true->[])),arc(s(46)*s(17),0,s(47)*s(4),(true->[])),arc(s(46)*s(17),1,s(46)*s(17),(true->[])),arc(s(46)*s(17),2,s(35)*s(22),(true->[])),arc(s(47)*s(12),0,s(47)*s(4),(true->[])),arc(s(47)*s(12),1,s(47)*s(17),(true->[])),arc(s(47)*s(12),2,s(47)*s(21),(true->[])),arc(s(27)*s(22),0,s(38)*s(22),(true->[])),arc(s(27)*s(22),1,s(38)*s(22),(true->[])),arc(s(27)*s(22),2,s(8)*s(22),(true->[])),arc(s(28)*s(22),0,s(39)*s(22),(true->[])),arc(s(28)*s(22),1,s(39)*s(22),(true->[])),arc(s(28)*s(22),2,s(15)*s(22),(true->[])),arc(s(29)*s(22),0,s(40)*s(22),(true->[])),arc(s(29)*s(22),1,s(40)*s(22),(true->[])),arc(s(29)*s(22),2,s(24)*s(22),(true->[])),arc(s(30)*s(22),0,s(41)*s(22),(true->[])),arc(s(30)*s(22),1,s(41)*s(22),(true->[])),arc(s(30)*s(22),2,s(35)*s(22),(true->[])),arc(s(31)*s(22),0,s(47)*s(22),(true->[])),arc(s(31)*s(22),1,s(42)*s(22),(true->[])),arc(s(31)*s(22),2,s(3)*s(22),(true->[])),arc(s(32)*s(22),0,s(47)*s(22),(true->[])),arc(s(32)*s(22),1,s(43)*s(22),(true->[])),arc(s(32)*s(22),2,s(8)*s(22),(true->[])),arc(s(33)*s(22),0,s(47)*s(22),(true->[])),arc(s(33)*s(22),1,s(44)*s(22),(true->[])),arc(s(33)*s(22),2,s(15)*s(22),(true->[])),arc(s(34)*s(22),0,s(47)*s(22),(true->[])),arc(s(34)*s(22),1,s(45)*s(22),(true->[])),arc(s(34)*s(22),2,s(24)*s(22),(true->[])),arc(s(35)*s(22),0,s(47)*s(22),(true->[])),arc(s(35)*s(22),1,s(46)*s(22),(true->[])),arc(s(35)*s(22),2,s(35)*s(22),(true->[])),arc(s(42)*s(21),0,s(47)*s(21),(true->[])),arc(s(42)*s(21),1,s(42)*s(21),(true->[])),arc(s(42)*s(21),2,s(3)*s(22),(true->[])),arc(s(47)*s(21),0,s(47)*s(21),(true->[])),arc(s(47)*s(21),1,s(47)*s(21),(true->[])),arc(s(47)*s(21),2,s(47)*s(22),(true->[])),arc(s(43)*s(21),0,s(47)*s(21),(true->[])),arc(s(43)*s(21),1,s(43)*s(21),(true->[])),arc(s(43)*s(21),2,s(8)*s(22),(true->[])),arc(s(44)*s(21),0,s(47)*s(21),(true->[])),arc(s(44)*s(21),1,s(44)*s(21),(true->[])),arc(s(44)*s(21),2,s(15)*s(22),(true->[])),arc(s(45)*s(21),0,s(47)*s(21),(true->[])),arc(s(45)*s(21),1,s(45)*s(21),(true->[])),arc(s(45)*s(21),2,s(24)*s(22),(true->[])),arc(s(46)*s(21),0,s(47)*s(21),(true->[])),arc(s(46)*s(21),1,s(46)*s(21),(true->[])),arc(s(46)*s(21),2,s(35)*s(22),(true->[])),arc(s(47)*s(20),0,s(47)*s(16),(true->[])),arc(s(47)*s(20),1,s(47)*s(20),(true->[])),arc(s(47)*s(20),2,s(47)*s(22),(true->[])),arc(s(47)*s(19),0,s(47)*s(11),(true->[])),arc(s(47)*s(19),1,s(47)*s(19),(true->[])),arc(s(47)*s(19),2,s(47)*s(22),(true->[])),arc(s(47)*s(18),0,s(47)*s(7),(true->[])),arc(s(47)*s(18),1,s(47)*s(18),(true->[])),arc(s(47)*s(18),2,s(47)*s(22),(true->[])),arc(s(47)*s(17),0,s(47)*s(4),(true->[])),arc(s(47)*s(17),1,s(47)*s(17),(true->[])),arc(s(47)*s(17),2,s(47)*s(22),(true->[])),arc(s(38)*s(22),0,s(38)*s(22),(true->[])),arc(s(38)*s(22),1,s(38)*s(22),(true->[])),arc(s(38)*s(22),2,s(8)*s(22),(true->[])),arc(s(39)*s(22),0,s(39)*s(22),(true->[])),arc(s(39)*s(22),1,s(39)*s(22),(true->[])),arc(s(39)*s(22),2,s(15)*s(22),(true->[])),arc(s(40)*s(22),0,s(40)*s(22),(true->[])),arc(s(40)*s(22),1,s(40)*s(22),(true->[])),arc(s(40)*s(22),2,s(24)*s(22),(true->[])),arc(s(41)*s(22),0,s(41)*s(22),(true->[])),arc(s(41)*s(22),1,s(41)*s(22),(true->[])),arc(s(41)*s(22),2,s(35)*s(22),(true->[])),arc(s(42)*s(22),0,s(47)*s(22),(true->[])),arc(s(42)*s(22),1,s(42)*s(22),(true->[])),arc(s(42)*s(22),2,s(3)*s(22),(true->[])),arc(s(47)*s(22),0,s(47)*s(22),(true->[])),arc(s(47)*s(22),1,s(47)*s(22),(true->[])),arc(s(47)*s(22),2,s(47)*s(22),(true->[])),arc(s(43)*s(22),0,s(47)*s(22),(true->[])),arc(s(43)*s(22),1,s(43)*s(22),(true->[])),arc(s(43)*s(22),2,s(8)*s(22),(true->[])),arc(s(44)*s(22),0,s(47)*s(22),(true->[])),arc(s(44)*s(22),1,s(44)*s(22),(true->[])),arc(s(44)*s(22),2,s(15)*s(22),(true->[])),arc(s(45)*s(22),0,s(47)*s(22),(true->[])),arc(s(45)*s(22),1,s(45)*s(22),(true->[])),arc(s(45)*s(22),2,s(24)*s(22),(true->[])),arc(s(46)*s(22),0,s(47)*s(22),(true->[])),arc(s(46)*s(22),1,s(46)*s(22),(true->[])),arc(s(46)*s(22),2,s(35)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(51)*s(3)),sink(s(52)*s(3)),sink(s(53)*s(3)),sink(s(54)*s(3)),sink(s(55)*s(3)),sink(s(56)*s(3)),sink(s(57)*s(3)),sink(s(58)*s(3)),sink(s(59)*s(3)),sink(s(60)*s(3)),sink(s(61)*s(3)),sink(s(62)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(10)*s(2),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(11)*s(2),(true->[])),arc(s(6)*s(2),1,s(11)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(3),(true->[])),arc(s(10)*s(2),0,s(17)*s(2),(true->[])),arc(s(10)*s(2),1,s(17)*s(2),(true->[])),arc(s(10)*s(2),2,s(3)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(11)*s(2),0,s(18)*s(2),(true->[])),arc(s(11)*s(2),1,s(18)*s(2),(true->[])),arc(s(11)*s(2),2,s(8)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(19)*s(2),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(3),(true->[])),arc(s(12)*s(3),0,s(19)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(15)*s(3),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(3)*s(3),(true->[])),arc(s(17)*s(2),0,s(26)*s(2),(true->[])),arc(s(17)*s(2),1,s(26)*s(2),(true->[])),arc(s(17)*s(2),2,s(3)*s(3),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(22)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(3),(true->[])),arc(s(18)*s(2),0,s(27)*s(2),(true->[])),arc(s(18)*s(2),1,s(27)*s(2),(true->[])),arc(s(18)*s(2),2,s(8)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(23)*s(3),(true->[])),arc(s(15)*s(3),2,s(15)*s(3),(true->[])),arc(s(19)*s(2),0,s(28)*s(2),(true->[])),arc(s(19)*s(2),1,s(28)*s(2),(true->[])),arc(s(19)*s(2),2,s(15)*s(3),(true->[])),arc(s(20)*s(2),0,s(29)*s(2),(true->[])),arc(s(20)*s(2),1,s(29)*s(2),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(30)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(36)*s(1),(true->[])),arc(s(18)*s(3),0,s(27)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(8)*s(3),(true->[])),arc(s(19)*s(3),0,s(28)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(3),(true->[])),arc(s(20)*s(3),0,s(29)*s(3),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(24)*s(3),(true->[])),arc(s(21)*s(3),0,s(30)*s(3),(true->[])),arc(s(21)*s(3),1,s(31)*s(3),(true->[])),arc(s(21)*s(3),2,s(3)*s(3),(true->[])),arc(s(26)*s(2),0,s(37)*s(2),(true->[])),arc(s(26)*s(2),1,s(37)*s(2),(true->[])),arc(s(26)*s(2),2,s(3)*s(3),(true->[])),arc(s(22)*s(3),0,s(30)*s(3),(true->[])),arc(s(22)*s(3),1,s(32)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(3),(true->[])),arc(s(27)*s(2),0,s(38)*s(2),(true->[])),arc(s(27)*s(2),1,s(38)*s(2),(true->[])),arc(s(27)*s(2),2,s(8)*s(3),(true->[])),arc(s(23)*s(3),0,s(30)*s(3),(true->[])),arc(s(23)*s(3),1,s(33)*s(3),(true->[])),arc(s(23)*s(3),2,s(15)*s(3),(true->[])),arc(s(28)*s(2),0,s(39)*s(2),(true->[])),arc(s(28)*s(2),1,s(39)*s(2),(true->[])),arc(s(28)*s(2),2,s(15)*s(3),(true->[])),arc(s(24)*s(3),0,s(30)*s(3),(true->[])),arc(s(24)*s(3),1,s(34)*s(3),(true->[])),arc(s(24)*s(3),2,s(24)*s(3),(true->[])),arc(s(29)*s(2),0,s(40)*s(2),(true->[])),arc(s(29)*s(2),1,s(40)*s(2),(true->[])),arc(s(29)*s(2),2,s(24)*s(3),(true->[])),arc(s(30)*s(2),0,s(41)*s(2),(true->[])),arc(s(30)*s(2),1,s(41)*s(2),(true->[])),arc(s(30)*s(2),2,s(35)*s(3),(true->[])),arc(s(36)*s(1),0,s(42)*s(2),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(49)*s(1),(true->[])),arc(s(27)*s(3),0,s(38)*s(3),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(8)*s(3),(true->[])),arc(s(28)*s(3),0,s(39)*s(3),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(15)*s(3),(true->[])),arc(s(29)*s(3),0,s(40)*s(3),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(24)*s(3),(true->[])),arc(s(30)*s(3),0,s(41)*s(3),(true->[])),arc(s(30)*s(3),1,s(41)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(3),(true->[])),arc(s(31)*s(3),0,s(42)*s(3),(true->[])),arc(s(31)*s(3),1,s(43)*s(3),(true->[])),arc(s(31)*s(3),2,s(3)*s(3),(true->[])),arc(s(37)*s(2),0,s(50)*s(2),(true->[])),arc(s(37)*s(2),1,s(50)*s(2),(true->[])),arc(s(37)*s(2),2,s(3)*s(3),(true->[])),arc(s(32)*s(3),0,s(42)*s(3),(true->[])),arc(s(32)*s(3),1,s(44)*s(3),(true->[])),arc(s(32)*s(3),2,s(8)*s(3),(true->[])),arc(s(38)*s(2),0,s(51)*s(2),(true->[])),arc(s(38)*s(2),1,s(51)*s(2),(true->[])),arc(s(38)*s(2),2,s(8)*s(3),(true->[])),arc(s(33)*s(3),0,s(42)*s(3),(true->[])),arc(s(33)*s(3),1,s(45)*s(3),(true->[])),arc(s(33)*s(3),2,s(15)*s(3),(true->[])),arc(s(39)*s(2),0,s(52)*s(2),(true->[])),arc(s(39)*s(2),1,s(52)*s(2),(true->[])),arc(s(39)*s(2),2,s(15)*s(3),(true->[])),arc(s(34)*s(3),0,s(42)*s(3),(true->[])),arc(s(34)*s(3),1,s(46)*s(3),(true->[])),arc(s(34)*s(3),2,s(24)*s(3),(true->[])),arc(s(40)*s(2),0,s(53)*s(2),(true->[])),arc(s(40)*s(2),1,s(53)*s(2),(true->[])),arc(s(40)*s(2),2,s(24)*s(3),(true->[])),arc(s(35)*s(3),0,s(42)*s(3),(true->[])),arc(s(35)*s(3),1,s(47)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(41)*s(2),0,s(54)*s(2),(true->[])),arc(s(41)*s(2),1,s(54)*s(2),(true->[])),arc(s(41)*s(2),2,s(35)*s(3),(true->[])),arc(s(42)*s(2),0,s(55)*s(2),(true->[])),arc(s(42)*s(2),1,s(55)*s(2),(true->[])),arc(s(42)*s(2),2,s(48)*s(3),(true->[])),arc(s(49)*s(1),0,s(62)*s(2),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(1),(true->[])),arc(s(38)*s(3),0,s(51)*s(3),(true->[])),arc(s(38)*s(3),1,s(51)*s(3),(true->[])),arc(s(38)*s(3),2,s(8)*s(3),(true->[])),arc(s(39)*s(3),0,s(52)*s(3),(true->[])),arc(s(39)*s(3),1,s(52)*s(3),(true->[])),arc(s(39)*s(3),2,s(15)*s(3),(true->[])),arc(s(40)*s(3),0,s(53)*s(3),(true->[])),arc(s(40)*s(3),1,s(53)*s(3),(true->[])),arc(s(40)*s(3),2,s(24)*s(3),(true->[])),arc(s(41)*s(3),0,s(54)*s(3),(true->[])),arc(s(41)*s(3),1,s(54)*s(3),(true->[])),arc(s(41)*s(3),2,s(35)*s(3),(true->[])),arc(s(42)*s(3),0,s(55)*s(3),(true->[])),arc(s(42)*s(3),1,s(55)*s(3),(true->[])),arc(s(42)*s(3),2,s(48)*s(3),(true->[])),arc(s(43)*s(3),0,s(62)*s(3),(true->[])),arc(s(43)*s(3),1,s(56)*s(3),(true->[])),arc(s(43)*s(3),2,s(3)*s(3),(true->[])),arc(s(50)*s(2),0,s(50)*s(2),(true->[])),arc(s(50)*s(2),1,s(50)*s(2),(true->[])),arc(s(50)*s(2),2,s(3)*s(3),(true->[])),arc(s(44)*s(3),0,s(62)*s(3),(true->[])),arc(s(44)*s(3),1,s(57)*s(3),(true->[])),arc(s(44)*s(3),2,s(8)*s(3),(true->[])),arc(s(51)*s(2),0,s(51)*s(2),(true->[])),arc(s(51)*s(2),1,s(51)*s(2),(true->[])),arc(s(51)*s(2),2,s(8)*s(3),(true->[])),arc(s(45)*s(3),0,s(62)*s(3),(true->[])),arc(s(45)*s(3),1,s(58)*s(3),(true->[])),arc(s(45)*s(3),2,s(15)*s(3),(true->[])),arc(s(52)*s(2),0,s(52)*s(2),(true->[])),arc(s(52)*s(2),1,s(52)*s(2),(true->[])),arc(s(52)*s(2),2,s(15)*s(3),(true->[])),arc(s(46)*s(3),0,s(62)*s(3),(true->[])),arc(s(46)*s(3),1,s(59)*s(3),(true->[])),arc(s(46)*s(3),2,s(24)*s(3),(true->[])),arc(s(53)*s(2),0,s(53)*s(2),(true->[])),arc(s(53)*s(2),1,s(53)*s(2),(true->[])),arc(s(53)*s(2),2,s(24)*s(3),(true->[])),arc(s(47)*s(3),0,s(62)*s(3),(true->[])),arc(s(47)*s(3),1,s(60)*s(3),(true->[])),arc(s(47)*s(3),2,s(35)*s(3),(true->[])),arc(s(54)*s(2),0,s(54)*s(2),(true->[])),arc(s(54)*s(2),1,s(54)*s(2),(true->[])),arc(s(54)*s(2),2,s(35)*s(3),(true->[])),arc(s(48)*s(3),0,s(62)*s(3),(true->[])),arc(s(48)*s(3),1,s(61)*s(3),(true->[])),arc(s(48)*s(3),2,s(48)*s(3),(true->[])),arc(s(55)*s(2),0,s(55)*s(2),(true->[])),arc(s(55)*s(2),1,s(55)*s(2),(true->[])),arc(s(55)*s(2),2,s(48)*s(3),(true->[])),arc(s(62)*s(1),0,s(62)*s(2),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(1),(true->[])),arc(s(62)*s(2),0,s(62)*s(2),(true->[])),arc(s(62)*s(2),1,s(62)*s(2),(true->[])),arc(s(62)*s(2),2,s(62)*s(3),(true->[])),arc(s(51)*s(3),0,s(51)*s(3),(true->[])),arc(s(51)*s(3),1,s(51)*s(3),(true->[])),arc(s(51)*s(3),2,s(8)*s(3),(true->[])),arc(s(52)*s(3),0,s(52)*s(3),(true->[])),arc(s(52)*s(3),1,s(52)*s(3),(true->[])),arc(s(52)*s(3),2,s(15)*s(3),(true->[])),arc(s(53)*s(3),0,s(53)*s(3),(true->[])),arc(s(53)*s(3),1,s(53)*s(3),(true->[])),arc(s(53)*s(3),2,s(24)*s(3),(true->[])),arc(s(54)*s(3),0,s(54)*s(3),(true->[])),arc(s(54)*s(3),1,s(54)*s(3),(true->[])),arc(s(54)*s(3),2,s(35)*s(3),(true->[])),arc(s(55)*s(3),0,s(55)*s(3),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(48)*s(3),(true->[])),arc(s(56)*s(3),0,s(62)*s(3),(true->[])),arc(s(56)*s(3),1,s(56)*s(3),(true->[])),arc(s(56)*s(3),2,s(3)*s(3),(true->[])),arc(s(62)*s(3),0,s(62)*s(3),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(3),(true->[])),arc(s(57)*s(3),0,s(62)*s(3),(true->[])),arc(s(57)*s(3),1,s(57)*s(3),(true->[])),arc(s(57)*s(3),2,s(8)*s(3),(true->[])),arc(s(58)*s(3),0,s(62)*s(3),(true->[])),arc(s(58)*s(3),1,s(58)*s(3),(true->[])),arc(s(58)*s(3),2,s(15)*s(3),(true->[])),arc(s(59)*s(3),0,s(62)*s(3),(true->[])),arc(s(59)*s(3),1,s(59)*s(3),(true->[])),arc(s(59)*s(3),2,s(24)*s(3),(true->[])),arc(s(60)*s(3),0,s(62)*s(3),(true->[])),arc(s(60)*s(3),1,s(60)*s(3),(true->[])),arc(s(60)*s(3),2,s(35)*s(3),(true->[])),arc(s(61)*s(3),0,s(62)*s(3),(true->[])),arc(s(61)*s(3),1,s(61)*s(3),(true->[])),arc(s(61)*s(3),2,s(48)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_peak, sum_width_peak_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(51)*s(4)),sink(s(52)*s(4)),sink(s(53)*s(4)),sink(s(54)*s(4)),sink(s(55)*s(4)),sink(s(56)*s(4)),sink(s(57)*s(4)),sink(s(58)*s(4)),sink(s(59)*s(4)),sink(s(60)*s(4)),sink(s(61)*s(4)),sink(s(62)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(7)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(10)*s(3),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(3)*s(4),(true->[])),arc(s(6)*s(2),0,s(11)*s(3),(true->[])),arc(s(6)*s(2),1,s(11)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(7)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(11)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(4),(true->[])),arc(s(7)*s(3),0,s(12)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(10)*s(3),0,s(17)*s(3),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(3)*s(4),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(11)*s(3),0,s(18)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(8)*s(4),(true->[])),arc(s(12)*s(2),0,s(19)*s(3),(true->[])),arc(s(12)*s(2),1,s(19)*s(3),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(6)*s(4),0,s(11)*s(4),(true->[])),arc(s(6)*s(4),1,s(11)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(12)*s(4),(true->[])),arc(s(7)*s(4),1,s(13)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(4),(true->[])),arc(s(8)*s(4),0,s(12)*s(4),(true->[])),arc(s(8)*s(4),1,s(14)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(3),0,s(19)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(15)*s(4),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(3)*s(4),(true->[])),arc(s(17)*s(3),0,s(26)*s(3),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(22)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(4),(true->[])),arc(s(18)*s(3),0,s(27)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(8)*s(4),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(23)*s(3),(true->[])),arc(s(15)*s(3),2,s(15)*s(4),(true->[])),arc(s(19)*s(3),0,s(28)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(2),0,s(29)*s(3),(true->[])),arc(s(20)*s(2),1,s(29)*s(3),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(30)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(36)*s(1),(true->[])),arc(s(11)*s(4),0,s(18)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(8)*s(4),(true->[])),arc(s(12)*s(4),0,s(19)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(15)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(3)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(22)*s(4),(true->[])),arc(s(14)*s(4),2,s(8)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(23)*s(4),(true->[])),arc(s(15)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(3),0,s(29)*s(3),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(24)*s(4),(true->[])),arc(s(21)*s(3),0,s(30)*s(3),(true->[])),arc(s(21)*s(3),1,s(31)*s(3),(true->[])),arc(s(21)*s(3),2,s(3)*s(4),(true->[])),arc(s(26)*s(3),0,s(37)*s(3),(true->[])),arc(s(26)*s(3),1,s(37)*s(3),(true->[])),arc(s(26)*s(3),2,s(3)*s(4),(true->[])),arc(s(22)*s(3),0,s(30)*s(3),(true->[])),arc(s(22)*s(3),1,s(32)*s(3),(true->[])),arc(s(22)*s(3),2,s(8)*s(4),(true->[])),arc(s(27)*s(3),0,s(38)*s(3),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(8)*s(4),(true->[])),arc(s(23)*s(3),0,s(30)*s(3),(true->[])),arc(s(23)*s(3),1,s(33)*s(3),(true->[])),arc(s(23)*s(3),2,s(15)*s(4),(true->[])),arc(s(28)*s(3),0,s(39)*s(3),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(15)*s(4),(true->[])),arc(s(24)*s(3),0,s(30)*s(3),(true->[])),arc(s(24)*s(3),1,s(34)*s(3),(true->[])),arc(s(24)*s(3),2,s(24)*s(4),(true->[])),arc(s(29)*s(3),0,s(40)*s(3),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(24)*s(4),(true->[])),arc(s(30)*s(2),0,s(41)*s(3),(true->[])),arc(s(30)*s(2),1,s(41)*s(3),(true->[])),arc(s(30)*s(2),2,s(35)*s(3),(true->[])),arc(s(36)*s(1),0,s(42)*s(2),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(49)*s(1),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(8)*s(4),(true->[])),arc(s(19)*s(4),0,s(28)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(20)*s(4),0,s(29)*s(4),(true->[])),arc(s(20)*s(4),1,s(29)*s(4),(true->[])),arc(s(20)*s(4),2,s(24)*s(4),(true->[])),arc(s(21)*s(4),0,s(30)*s(4),(true->[])),arc(s(21)*s(4),1,s(31)*s(4),(true->[])),arc(s(21)*s(4),2,s(3)*s(4),(true->[])),arc(s(22)*s(4),0,s(30)*s(4),(true->[])),arc(s(22)*s(4),1,s(32)*s(4),(true->[])),arc(s(22)*s(4),2,s(8)*s(4),(true->[])),arc(s(23)*s(4),0,s(30)*s(4),(true->[])),arc(s(23)*s(4),1,s(33)*s(4),(true->[])),arc(s(23)*s(4),2,s(15)*s(4),(true->[])),arc(s(24)*s(4),0,s(30)*s(4),(true->[])),arc(s(24)*s(4),1,s(34)*s(4),(true->[])),arc(s(24)*s(4),2,s(24)*s(4),(true->[])),arc(s(30)*s(3),0,s(41)*s(3),(true->[])),arc(s(30)*s(3),1,s(41)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(4),(true->[])),arc(s(31)*s(3),0,s(42)*s(3),(true->[])),arc(s(31)*s(3),1,s(43)*s(3),(true->[])),arc(s(31)*s(3),2,s(3)*s(4),(true->[])),arc(s(37)*s(3),0,s(50)*s(3),(true->[])),arc(s(37)*s(3),1,s(50)*s(3),(true->[])),arc(s(37)*s(3),2,s(3)*s(4),(true->[])),arc(s(32)*s(3),0,s(42)*s(3),(true->[])),arc(s(32)*s(3),1,s(44)*s(3),(true->[])),arc(s(32)*s(3),2,s(8)*s(4),(true->[])),arc(s(38)*s(3),0,s(51)*s(3),(true->[])),arc(s(38)*s(3),1,s(51)*s(3),(true->[])),arc(s(38)*s(3),2,s(8)*s(4),(true->[])),arc(s(33)*s(3),0,s(42)*s(3),(true->[])),arc(s(33)*s(3),1,s(45)*s(3),(true->[])),arc(s(33)*s(3),2,s(15)*s(4),(true->[])),arc(s(39)*s(3),0,s(52)*s(3),(true->[])),arc(s(39)*s(3),1,s(52)*s(3),(true->[])),arc(s(39)*s(3),2,s(15)*s(4),(true->[])),arc(s(34)*s(3),0,s(42)*s(3),(true->[])),arc(s(34)*s(3),1,s(46)*s(3),(true->[])),arc(s(34)*s(3),2,s(24)*s(4),(true->[])),arc(s(40)*s(3),0,s(53)*s(3),(true->[])),arc(s(40)*s(3),1,s(53)*s(3),(true->[])),arc(s(40)*s(3),2,s(24)*s(4),(true->[])),arc(s(35)*s(3),0,s(42)*s(3),(true->[])),arc(s(35)*s(3),1,s(47)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(4),(true->[])),arc(s(41)*s(3),0,s(54)*s(3),(true->[])),arc(s(41)*s(3),1,s(54)*s(3),(true->[])),arc(s(41)*s(3),2,s(35)*s(4),(true->[])),arc(s(42)*s(2),0,s(55)*s(3),(true->[])),arc(s(42)*s(2),1,s(55)*s(3),(true->[])),arc(s(42)*s(2),2,s(48)*s(3),(true->[])),arc(s(49)*s(1),0,s(62)*s(2),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(1),(true->[])),arc(s(27)*s(4),0,s(38)*s(4),(true->[])),arc(s(27)*s(4),1,s(38)*s(4),(true->[])),arc(s(27)*s(4),2,s(8)*s(4),(true->[])),arc(s(28)*s(4),0,s(39)*s(4),(true->[])),arc(s(28)*s(4),1,s(39)*s(4),(true->[])),arc(s(28)*s(4),2,s(15)*s(4),(true->[])),arc(s(29)*s(4),0,s(40)*s(4),(true->[])),arc(s(29)*s(4),1,s(40)*s(4),(true->[])),arc(s(29)*s(4),2,s(24)*s(4),(true->[])),arc(s(30)*s(4),0,s(41)*s(4),(true->[])),arc(s(30)*s(4),1,s(41)*s(4),(true->[])),arc(s(30)*s(4),2,s(35)*s(4),(true->[])),arc(s(31)*s(4),0,s(42)*s(4),(true->[])),arc(s(31)*s(4),1,s(43)*s(4),(true->[])),arc(s(31)*s(4),2,s(3)*s(4),(true->[])),arc(s(32)*s(4),0,s(42)*s(4),(true->[])),arc(s(32)*s(4),1,s(44)*s(4),(true->[])),arc(s(32)*s(4),2,s(8)*s(4),(true->[])),arc(s(33)*s(4),0,s(42)*s(4),(true->[])),arc(s(33)*s(4),1,s(45)*s(4),(true->[])),arc(s(33)*s(4),2,s(15)*s(4),(true->[])),arc(s(34)*s(4),0,s(42)*s(4),(true->[])),arc(s(34)*s(4),1,s(46)*s(4),(true->[])),arc(s(34)*s(4),2,s(24)*s(4),(true->[])),arc(s(35)*s(4),0,s(42)*s(4),(true->[])),arc(s(35)*s(4),1,s(47)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(42)*s(3),0,s(55)*s(3),(true->[])),arc(s(42)*s(3),1,s(55)*s(3),(true->[])),arc(s(42)*s(3),2,s(48)*s(4),(true->[])),arc(s(43)*s(3),0,s(62)*s(3),(true->[])),arc(s(43)*s(3),1,s(56)*s(3),(true->[])),arc(s(43)*s(3),2,s(3)*s(4),(true->[])),arc(s(50)*s(3),0,s(50)*s(3),(true->[])),arc(s(50)*s(3),1,s(50)*s(3),(true->[])),arc(s(50)*s(3),2,s(3)*s(4),(true->[])),arc(s(44)*s(3),0,s(62)*s(3),(true->[])),arc(s(44)*s(3),1,s(57)*s(3),(true->[])),arc(s(44)*s(3),2,s(8)*s(4),(true->[])),arc(s(51)*s(3),0,s(51)*s(3),(true->[])),arc(s(51)*s(3),1,s(51)*s(3),(true->[])),arc(s(51)*s(3),2,s(8)*s(4),(true->[])),arc(s(45)*s(3),0,s(62)*s(3),(true->[])),arc(s(45)*s(3),1,s(58)*s(3),(true->[])),arc(s(45)*s(3),2,s(15)*s(4),(true->[])),arc(s(52)*s(3),0,s(52)*s(3),(true->[])),arc(s(52)*s(3),1,s(52)*s(3),(true->[])),arc(s(52)*s(3),2,s(15)*s(4),(true->[])),arc(s(46)*s(3),0,s(62)*s(3),(true->[])),arc(s(46)*s(3),1,s(59)*s(3),(true->[])),arc(s(46)*s(3),2,s(24)*s(4),(true->[])),arc(s(53)*s(3),0,s(53)*s(3),(true->[])),arc(s(53)*s(3),1,s(53)*s(3),(true->[])),arc(s(53)*s(3),2,s(24)*s(4),(true->[])),arc(s(47)*s(3),0,s(62)*s(3),(true->[])),arc(s(47)*s(3),1,s(60)*s(3),(true->[])),arc(s(47)*s(3),2,s(35)*s(4),(true->[])),arc(s(54)*s(3),0,s(54)*s(3),(true->[])),arc(s(54)*s(3),1,s(54)*s(3),(true->[])),arc(s(54)*s(3),2,s(35)*s(4),(true->[])),arc(s(48)*s(3),0,s(62)*s(3),(true->[])),arc(s(48)*s(3),1,s(61)*s(3),(true->[])),arc(s(48)*s(3),2,s(48)*s(4),(true->[])),arc(s(55)*s(3),0,s(55)*s(3),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(48)*s(4),(true->[])),arc(s(62)*s(1),0,s(62)*s(2),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(1),(true->[])),arc(s(62)*s(2),0,s(62)*s(3),(true->[])),arc(s(62)*s(2),1,s(62)*s(3),(true->[])),arc(s(62)*s(2),2,s(62)*s(3),(true->[])),arc(s(38)*s(4),0,s(51)*s(4),(true->[])),arc(s(38)*s(4),1,s(51)*s(4),(true->[])),arc(s(38)*s(4),2,s(8)*s(4),(true->[])),arc(s(39)*s(4),0,s(52)*s(4),(true->[])),arc(s(39)*s(4),1,s(52)*s(4),(true->[])),arc(s(39)*s(4),2,s(15)*s(4),(true->[])),arc(s(40)*s(4),0,s(53)*s(4),(true->[])),arc(s(40)*s(4),1,s(53)*s(4),(true->[])),arc(s(40)*s(4),2,s(24)*s(4),(true->[])),arc(s(41)*s(4),0,s(54)*s(4),(true->[])),arc(s(41)*s(4),1,s(54)*s(4),(true->[])),arc(s(41)*s(4),2,s(35)*s(4),(true->[])),arc(s(42)*s(4),0,s(55)*s(4),(true->[])),arc(s(42)*s(4),1,s(55)*s(4),(true->[])),arc(s(42)*s(4),2,s(48)*s(4),(true->[])),arc(s(43)*s(4),0,s(62)*s(4),(true->[])),arc(s(43)*s(4),1,s(56)*s(4),(true->[])),arc(s(43)*s(4),2,s(3)*s(4),(true->[])),arc(s(44)*s(4),0,s(62)*s(4),(true->[])),arc(s(44)*s(4),1,s(57)*s(4),(true->[])),arc(s(44)*s(4),2,s(8)*s(4),(true->[])),arc(s(45)*s(4),0,s(62)*s(4),(true->[])),arc(s(45)*s(4),1,s(58)*s(4),(true->[])),arc(s(45)*s(4),2,s(15)*s(4),(true->[])),arc(s(46)*s(4),0,s(62)*s(4),(true->[])),arc(s(46)*s(4),1,s(59)*s(4),(true->[])),arc(s(46)*s(4),2,s(24)*s(4),(true->[])),arc(s(47)*s(4),0,s(62)*s(4),(true->[])),arc(s(47)*s(4),1,s(60)*s(4),(true->[])),arc(s(47)*s(4),2,s(35)*s(4),(true->[])),arc(s(48)*s(4),0,s(62)*s(4),(true->[])),arc(s(48)*s(4),1,s(61)*s(4),(true->[])),arc(s(48)*s(4),2,s(48)*s(4),(true->[])),arc(s(56)*s(3),0,s(62)*s(3),(true->[])),arc(s(56)*s(3),1,s(56)*s(3),(true->[])),arc(s(56)*s(3),2,s(3)*s(4),(true->[])),arc(s(62)*s(3),0,s(62)*s(3),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(4),(true->[])),arc(s(57)*s(3),0,s(62)*s(3),(true->[])),arc(s(57)*s(3),1,s(57)*s(3),(true->[])),arc(s(57)*s(3),2,s(8)*s(4),(true->[])),arc(s(58)*s(3),0,s(62)*s(3),(true->[])),arc(s(58)*s(3),1,s(58)*s(3),(true->[])),arc(s(58)*s(3),2,s(15)*s(4),(true->[])),arc(s(59)*s(3),0,s(62)*s(3),(true->[])),arc(s(59)*s(3),1,s(59)*s(3),(true->[])),arc(s(59)*s(3),2,s(24)*s(4),(true->[])),arc(s(60)*s(3),0,s(62)*s(3),(true->[])),arc(s(60)*s(3),1,s(60)*s(3),(true->[])),arc(s(60)*s(3),2,s(35)*s(4),(true->[])),arc(s(61)*s(3),0,s(62)*s(3),(true->[])),arc(s(61)*s(3),1,s(61)*s(3),(true->[])),arc(s(61)*s(3),2,s(48)*s(4),(true->[])),arc(s(51)*s(4),0,s(51)*s(4),(true->[])),arc(s(51)*s(4),1,s(51)*s(4),(true->[])),arc(s(51)*s(4),2,s(8)*s(4),(true->[])),arc(s(52)*s(4),0,s(52)*s(4),(true->[])),arc(s(52)*s(4),1,s(52)*s(4),(true->[])),arc(s(52)*s(4),2,s(15)*s(4),(true->[])),arc(s(53)*s(4),0,s(53)*s(4),(true->[])),arc(s(53)*s(4),1,s(53)*s(4),(true->[])),arc(s(53)*s(4),2,s(24)*s(4),(true->[])),arc(s(54)*s(4),0,s(54)*s(4),(true->[])),arc(s(54)*s(4),1,s(54)*s(4),(true->[])),arc(s(54)*s(4),2,s(35)*s(4),(true->[])),arc(s(55)*s(4),0,s(55)*s(4),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(48)*s(4),(true->[])),arc(s(56)*s(4),0,s(62)*s(4),(true->[])),arc(s(56)*s(4),1,s(56)*s(4),(true->[])),arc(s(56)*s(4),2,s(3)*s(4),(true->[])),arc(s(62)*s(4),0,s(62)*s(4),(true->[])),arc(s(62)*s(4),1,s(62)*s(4),(true->[])),arc(s(62)*s(4),2,s(62)*s(4),(true->[])),arc(s(57)*s(4),0,s(62)*s(4),(true->[])),arc(s(57)*s(4),1,s(57)*s(4),(true->[])),arc(s(57)*s(4),2,s(8)*s(4),(true->[])),arc(s(58)*s(4),0,s(62)*s(4),(true->[])),arc(s(58)*s(4),1,s(58)*s(4),(true->[])),arc(s(58)*s(4),2,s(15)*s(4),(true->[])),arc(s(59)*s(4),0,s(62)*s(4),(true->[])),arc(s(59)*s(4),1,s(59)*s(4),(true->[])),arc(s(59)*s(4),2,s(24)*s(4),(true->[])),arc(s(60)*s(4),0,s(62)*s(4),(true->[])),arc(s(60)*s(4),1,s(60)*s(4),(true->[])),arc(s(60)*s(4),2,s(35)*s(4),(true->[])),arc(s(61)*s(4),0,s(62)*s(4),(true->[])),arc(s(61)*s(4),1,s(61)*s(4),(true->[])),arc(s(61)*s(4),2,s(48)*s(4),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_peak, sum_width_peak_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(51)*s(16)),sink(s(52)*s(16)),sink(s(53)*s(16)),sink(s(54)*s(16)),sink(s(55)*s(16)),sink(s(56)*s(16)),sink(s(57)*s(16)),sink(s(58)*s(16)),sink(s(59)*s(16)),sink(s(60)*s(16)),sink(s(61)*s(16)),sink(s(62)*s(16))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(4),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(6)*s(4),(true->[])),arc(s(3)*s(3),1,s(7)*s(5),(true->[])),arc(s(3)*s(3),2,s(3)*s(6),(true->[])),arc(s(5)*s(4),0,s(10)*s(7),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(3)*s(6),(true->[])),arc(s(6)*s(2),0,s(11)*s(4),(true->[])),arc(s(6)*s(2),1,s(11)*s(4),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(12)*s(2),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(16)*s(1),(true->[])),arc(s(3)*s(6),0,s(6)*s(7),(true->[])),arc(s(3)*s(6),1,s(7)*s(9),(true->[])),arc(s(3)*s(6),2,s(3)*s(10),(true->[])),arc(s(6)*s(4),0,s(11)*s(7),(true->[])),arc(s(6)*s(4),1,s(11)*s(7),(true->[])),arc(s(6)*s(4),2,s(8)*s(6),(true->[])),arc(s(7)*s(5),0,s(12)*s(4),(true->[])),arc(s(7)*s(5),1,s(13)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(10),(true->[])),arc(s(10)*s(7),0,s(17)*s(11),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(3)*s(10),(true->[])),arc(s(8)*s(3),0,s(12)*s(4),(true->[])),arc(s(8)*s(3),1,s(14)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(6),(true->[])),arc(s(11)*s(4),0,s(18)*s(7),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(8)*s(6),(true->[])),arc(s(12)*s(2),0,s(19)*s(4),(true->[])),arc(s(12)*s(2),1,s(19)*s(4),(true->[])),arc(s(12)*s(2),2,s(15)*s(3),(true->[])),arc(s(16)*s(1),0,s(20)*s(2),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(25)*s(1),(true->[])),arc(s(3)*s(10),0,s(6)*s(11),(true->[])),arc(s(3)*s(10),1,s(7)*s(14),(true->[])),arc(s(3)*s(10),2,s(3)*s(15),(true->[])),arc(s(6)*s(7),0,s(11)*s(11),(true->[])),arc(s(6)*s(7),1,s(11)*s(11),(true->[])),arc(s(6)*s(7),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(12)*s(7),(true->[])),arc(s(7)*s(9),1,s(13)*s(13),(true->[])),arc(s(7)*s(9),2,s(3)*s(15),(true->[])),arc(s(8)*s(6),0,s(12)*s(7),(true->[])),arc(s(8)*s(6),1,s(14)*s(9),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(11)*s(7),0,s(18)*s(11),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(12)*s(4),0,s(19)*s(7),(true->[])),arc(s(12)*s(4),1,s(19)*s(7),(true->[])),arc(s(12)*s(4),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(4),(true->[])),arc(s(13)*s(8),1,s(21)*s(12),(true->[])),arc(s(13)*s(8),2,s(3)*s(15),(true->[])),arc(s(17)*s(11),0,s(26)*s(15),(true->[])),arc(s(17)*s(11),1,s(26)*s(15),(true->[])),arc(s(17)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(4),(true->[])),arc(s(14)*s(5),1,s(22)*s(8),(true->[])),arc(s(14)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(7),0,s(27)*s(11),(true->[])),arc(s(18)*s(7),1,s(27)*s(11),(true->[])),arc(s(18)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(4),(true->[])),arc(s(15)*s(3),1,s(23)*s(5),(true->[])),arc(s(15)*s(3),2,s(15)*s(6),(true->[])),arc(s(19)*s(4),0,s(28)*s(7),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(20)*s(2),0,s(29)*s(4),(true->[])),arc(s(20)*s(2),1,s(29)*s(4),(true->[])),arc(s(20)*s(2),2,s(24)*s(3),(true->[])),arc(s(25)*s(1),0,s(30)*s(2),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(36)*s(1),(true->[])),arc(s(3)*s(15),0,s(6)*s(15),(true->[])),arc(s(3)*s(15),1,s(7)*s(15),(true->[])),arc(s(3)*s(15),2,s(3)*s(16),(true->[])),arc(s(6)*s(11),0,s(11)*s(15),(true->[])),arc(s(6)*s(11),1,s(11)*s(15),(true->[])),arc(s(6)*s(11),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(12)*s(11),(true->[])),arc(s(7)*s(14),1,s(13)*s(14),(true->[])),arc(s(7)*s(14),2,s(3)*s(16),(true->[])),arc(s(8)*s(10),0,s(12)*s(11),(true->[])),arc(s(8)*s(10),1,s(14)*s(14),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(11)*s(11),0,s(18)*s(15),(true->[])),arc(s(11)*s(11),1,s(18)*s(15),(true->[])),arc(s(11)*s(11),2,s(8)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(11),(true->[])),arc(s(12)*s(7),1,s(19)*s(11),(true->[])),arc(s(12)*s(7),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(7),(true->[])),arc(s(13)*s(13),1,s(21)*s(13),(true->[])),arc(s(13)*s(13),2,s(3)*s(16),(true->[])),arc(s(14)*s(9),0,s(20)*s(7),(true->[])),arc(s(14)*s(9),1,s(22)*s(13),(true->[])),arc(s(14)*s(9),2,s(8)*s(15),(true->[])),arc(s(18)*s(11),0,s(27)*s(15),(true->[])),arc(s(18)*s(11),1,s(27)*s(15),(true->[])),arc(s(18)*s(11),2,s(8)*s(15),(true->[])),arc(s(15)*s(6),0,s(20)*s(7),(true->[])),arc(s(15)*s(6),1,s(23)*s(9),(true->[])),arc(s(15)*s(6),2,s(15)*s(10),(true->[])),arc(s(19)*s(7),0,s(28)*s(11),(true->[])),arc(s(19)*s(7),1,s(28)*s(11),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(20)*s(4),0,s(29)*s(7),(true->[])),arc(s(20)*s(4),1,s(29)*s(7),(true->[])),arc(s(20)*s(4),2,s(24)*s(6),(true->[])),arc(s(21)*s(12),0,s(30)*s(4),(true->[])),arc(s(21)*s(12),1,s(31)*s(12),(true->[])),arc(s(21)*s(12),2,s(3)*s(16),(true->[])),arc(s(26)*s(15),0,s(37)*s(15),(true->[])),arc(s(26)*s(15),1,s(37)*s(15),(true->[])),arc(s(26)*s(15),2,s(3)*s(16),(true->[])),arc(s(22)*s(8),0,s(30)*s(4),(true->[])),arc(s(22)*s(8),1,s(32)*s(12),(true->[])),arc(s(22)*s(8),2,s(8)*s(15),(true->[])),arc(s(27)*s(11),0,s(38)*s(15),(true->[])),arc(s(27)*s(11),1,s(38)*s(15),(true->[])),arc(s(27)*s(11),2,s(8)*s(15),(true->[])),arc(s(23)*s(5),0,s(30)*s(4),(true->[])),arc(s(23)*s(5),1,s(33)*s(8),(true->[])),arc(s(23)*s(5),2,s(15)*s(10),(true->[])),arc(s(28)*s(7),0,s(39)*s(11),(true->[])),arc(s(28)*s(7),1,s(39)*s(11),(true->[])),arc(s(28)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(3),0,s(30)*s(4),(true->[])),arc(s(24)*s(3),1,s(34)*s(5),(true->[])),arc(s(24)*s(3),2,s(24)*s(6),(true->[])),arc(s(29)*s(4),0,s(40)*s(7),(true->[])),arc(s(29)*s(4),1,s(40)*s(7),(true->[])),arc(s(29)*s(4),2,s(24)*s(6),(true->[])),arc(s(30)*s(2),0,s(41)*s(4),(true->[])),arc(s(30)*s(2),1,s(41)*s(4),(true->[])),arc(s(30)*s(2),2,s(35)*s(3),(true->[])),arc(s(36)*s(1),0,s(42)*s(2),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(49)*s(1),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(7)*s(16),(true->[])),arc(s(3)*s(16),2,s(3)*s(16),(true->[])),arc(s(6)*s(15),0,s(11)*s(15),(true->[])),arc(s(6)*s(15),1,s(11)*s(15),(true->[])),arc(s(6)*s(15),2,s(8)*s(16),(true->[])),arc(s(7)*s(15),0,s(12)*s(15),(true->[])),arc(s(7)*s(15),1,s(13)*s(15),(true->[])),arc(s(7)*s(15),2,s(3)*s(16),(true->[])),arc(s(8)*s(15),0,s(12)*s(15),(true->[])),arc(s(8)*s(15),1,s(14)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(16),(true->[])),arc(s(11)*s(15),0,s(18)*s(15),(true->[])),arc(s(11)*s(15),1,s(18)*s(15),(true->[])),arc(s(11)*s(15),2,s(8)*s(16),(true->[])),arc(s(12)*s(11),0,s(19)*s(15),(true->[])),arc(s(12)*s(11),1,s(19)*s(15),(true->[])),arc(s(12)*s(11),2,s(15)*s(15),(true->[])),arc(s(13)*s(14),0,s(20)*s(11),(true->[])),arc(s(13)*s(14),1,s(21)*s(14),(true->[])),arc(s(13)*s(14),2,s(3)*s(16),(true->[])),arc(s(14)*s(14),0,s(20)*s(11),(true->[])),arc(s(14)*s(14),1,s(22)*s(14),(true->[])),arc(s(14)*s(14),2,s(8)*s(16),(true->[])),arc(s(18)*s(15),0,s(27)*s(15),(true->[])),arc(s(18)*s(15),1,s(27)*s(15),(true->[])),arc(s(18)*s(15),2,s(8)*s(16),(true->[])),arc(s(15)*s(10),0,s(20)*s(11),(true->[])),arc(s(15)*s(10),1,s(23)*s(14),(true->[])),arc(s(15)*s(10),2,s(15)*s(15),(true->[])),arc(s(19)*s(11),0,s(28)*s(15),(true->[])),arc(s(19)*s(11),1,s(28)*s(15),(true->[])),arc(s(19)*s(11),2,s(15)*s(15),(true->[])),arc(s(20)*s(7),0,s(29)*s(11),(true->[])),arc(s(20)*s(7),1,s(29)*s(11),(true->[])),arc(s(20)*s(7),2,s(24)*s(10),(true->[])),arc(s(21)*s(13),0,s(30)*s(7),(true->[])),arc(s(21)*s(13),1,s(31)*s(13),(true->[])),arc(s(21)*s(13),2,s(3)*s(16),(true->[])),arc(s(22)*s(13),0,s(30)*s(7),(true->[])),arc(s(22)*s(13),1,s(32)*s(13),(true->[])),arc(s(22)*s(13),2,s(8)*s(16),(true->[])),arc(s(27)*s(15),0,s(38)*s(15),(true->[])),arc(s(27)*s(15),1,s(38)*s(15),(true->[])),arc(s(27)*s(15),2,s(8)*s(16),(true->[])),arc(s(23)*s(9),0,s(30)*s(7),(true->[])),arc(s(23)*s(9),1,s(33)*s(13),(true->[])),arc(s(23)*s(9),2,s(15)*s(15),(true->[])),arc(s(28)*s(11),0,s(39)*s(15),(true->[])),arc(s(28)*s(11),1,s(39)*s(15),(true->[])),arc(s(28)*s(11),2,s(15)*s(15),(true->[])),arc(s(24)*s(6),0,s(30)*s(7),(true->[])),arc(s(24)*s(6),1,s(34)*s(9),(true->[])),arc(s(24)*s(6),2,s(24)*s(10),(true->[])),arc(s(29)*s(7),0,s(40)*s(11),(true->[])),arc(s(29)*s(7),1,s(40)*s(11),(true->[])),arc(s(29)*s(7),2,s(24)*s(10),(true->[])),arc(s(30)*s(4),0,s(41)*s(7),(true->[])),arc(s(30)*s(4),1,s(41)*s(7),(true->[])),arc(s(30)*s(4),2,s(35)*s(6),(true->[])),arc(s(31)*s(12),0,s(42)*s(4),(true->[])),arc(s(31)*s(12),1,s(43)*s(12),(true->[])),arc(s(31)*s(12),2,s(3)*s(16),(true->[])),arc(s(37)*s(15),0,s(50)*s(15),(true->[])),arc(s(37)*s(15),1,s(50)*s(15),(true->[])),arc(s(37)*s(15),2,s(3)*s(16),(true->[])),arc(s(32)*s(12),0,s(42)*s(4),(true->[])),arc(s(32)*s(12),1,s(44)*s(12),(true->[])),arc(s(32)*s(12),2,s(8)*s(16),(true->[])),arc(s(38)*s(15),0,s(51)*s(15),(true->[])),arc(s(38)*s(15),1,s(51)*s(15),(true->[])),arc(s(38)*s(15),2,s(8)*s(16),(true->[])),arc(s(33)*s(8),0,s(42)*s(4),(true->[])),arc(s(33)*s(8),1,s(45)*s(12),(true->[])),arc(s(33)*s(8),2,s(15)*s(15),(true->[])),arc(s(39)*s(11),0,s(52)*s(15),(true->[])),arc(s(39)*s(11),1,s(52)*s(15),(true->[])),arc(s(39)*s(11),2,s(15)*s(15),(true->[])),arc(s(34)*s(5),0,s(42)*s(4),(true->[])),arc(s(34)*s(5),1,s(46)*s(8),(true->[])),arc(s(34)*s(5),2,s(24)*s(10),(true->[])),arc(s(40)*s(7),0,s(53)*s(11),(true->[])),arc(s(40)*s(7),1,s(53)*s(11),(true->[])),arc(s(40)*s(7),2,s(24)*s(10),(true->[])),arc(s(35)*s(3),0,s(42)*s(4),(true->[])),arc(s(35)*s(3),1,s(47)*s(5),(true->[])),arc(s(35)*s(3),2,s(35)*s(6),(true->[])),arc(s(41)*s(4),0,s(54)*s(7),(true->[])),arc(s(41)*s(4),1,s(54)*s(7),(true->[])),arc(s(41)*s(4),2,s(35)*s(6),(true->[])),arc(s(42)*s(2),0,s(55)*s(4),(true->[])),arc(s(42)*s(2),1,s(55)*s(4),(true->[])),arc(s(42)*s(2),2,s(48)*s(3),(true->[])),arc(s(49)*s(1),0,s(62)*s(2),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(1),(true->[])),arc(s(6)*s(16),0,s(11)*s(16),(true->[])),arc(s(6)*s(16),1,s(11)*s(16),(true->[])),arc(s(6)*s(16),2,s(8)*s(16),(true->[])),arc(s(7)*s(16),0,s(12)*s(16),(true->[])),arc(s(7)*s(16),1,s(13)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(16),(true->[])),arc(s(8)*s(16),0,s(12)*s(16),(true->[])),arc(s(8)*s(16),1,s(14)*s(16),(true->[])),arc(s(8)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(15),0,s(19)*s(15),(true->[])),arc(s(12)*s(15),1,s(19)*s(15),(true->[])),arc(s(12)*s(15),2,s(15)*s(16),(true->[])),arc(s(13)*s(15),0,s(20)*s(15),(true->[])),arc(s(13)*s(15),1,s(21)*s(15),(true->[])),arc(s(13)*s(15),2,s(3)*s(16),(true->[])),arc(s(14)*s(15),0,s(20)*s(15),(true->[])),arc(s(14)*s(15),1,s(22)*s(15),(true->[])),arc(s(14)*s(15),2,s(8)*s(16),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(23)*s(15),(true->[])),arc(s(15)*s(15),2,s(15)*s(16),(true->[])),arc(s(19)*s(15),0,s(28)*s(15),(true->[])),arc(s(19)*s(15),1,s(28)*s(15),(true->[])),arc(s(19)*s(15),2,s(15)*s(16),(true->[])),arc(s(20)*s(11),0,s(29)*s(15),(true->[])),arc(s(20)*s(11),1,s(29)*s(15),(true->[])),arc(s(20)*s(11),2,s(24)*s(15),(true->[])),arc(s(21)*s(14),0,s(30)*s(11),(true->[])),arc(s(21)*s(14),1,s(31)*s(14),(true->[])),arc(s(21)*s(14),2,s(3)*s(16),(true->[])),arc(s(22)*s(14),0,s(30)*s(11),(true->[])),arc(s(22)*s(14),1,s(32)*s(14),(true->[])),arc(s(22)*s(14),2,s(8)*s(16),(true->[])),arc(s(23)*s(14),0,s(30)*s(11),(true->[])),arc(s(23)*s(14),1,s(33)*s(14),(true->[])),arc(s(23)*s(14),2,s(15)*s(16),(true->[])),arc(s(28)*s(15),0,s(39)*s(15),(true->[])),arc(s(28)*s(15),1,s(39)*s(15),(true->[])),arc(s(28)*s(15),2,s(15)*s(16),(true->[])),arc(s(24)*s(10),0,s(30)*s(11),(true->[])),arc(s(24)*s(10),1,s(34)*s(14),(true->[])),arc(s(24)*s(10),2,s(24)*s(15),(true->[])),arc(s(29)*s(11),0,s(40)*s(15),(true->[])),arc(s(29)*s(11),1,s(40)*s(15),(true->[])),arc(s(29)*s(11),2,s(24)*s(15),(true->[])),arc(s(30)*s(7),0,s(41)*s(11),(true->[])),arc(s(30)*s(7),1,s(41)*s(11),(true->[])),arc(s(30)*s(7),2,s(35)*s(10),(true->[])),arc(s(31)*s(13),0,s(42)*s(7),(true->[])),arc(s(31)*s(13),1,s(43)*s(13),(true->[])),arc(s(31)*s(13),2,s(3)*s(16),(true->[])),arc(s(32)*s(13),0,s(42)*s(7),(true->[])),arc(s(32)*s(13),1,s(44)*s(13),(true->[])),arc(s(32)*s(13),2,s(8)*s(16),(true->[])),arc(s(33)*s(13),0,s(42)*s(7),(true->[])),arc(s(33)*s(13),1,s(45)*s(13),(true->[])),arc(s(33)*s(13),2,s(15)*s(16),(true->[])),arc(s(39)*s(15),0,s(52)*s(15),(true->[])),arc(s(39)*s(15),1,s(52)*s(15),(true->[])),arc(s(39)*s(15),2,s(15)*s(16),(true->[])),arc(s(34)*s(9),0,s(42)*s(7),(true->[])),arc(s(34)*s(9),1,s(46)*s(13),(true->[])),arc(s(34)*s(9),2,s(24)*s(15),(true->[])),arc(s(40)*s(11),0,s(53)*s(15),(true->[])),arc(s(40)*s(11),1,s(53)*s(15),(true->[])),arc(s(40)*s(11),2,s(24)*s(15),(true->[])),arc(s(35)*s(6),0,s(42)*s(7),(true->[])),arc(s(35)*s(6),1,s(47)*s(9),(true->[])),arc(s(35)*s(6),2,s(35)*s(10),(true->[])),arc(s(41)*s(7),0,s(54)*s(11),(true->[])),arc(s(41)*s(7),1,s(54)*s(11),(true->[])),arc(s(41)*s(7),2,s(35)*s(10),(true->[])),arc(s(42)*s(4),0,s(55)*s(7),(true->[])),arc(s(42)*s(4),1,s(55)*s(7),(true->[])),arc(s(42)*s(4),2,s(48)*s(6),(true->[])),arc(s(43)*s(12),0,s(62)*s(4),(true->[])),arc(s(43)*s(12),1,s(56)*s(12),(true->[])),arc(s(43)*s(12),2,s(3)*s(16),(true->[])),arc(s(50)*s(15),0,s(50)*s(15),(true->[])),arc(s(50)*s(15),1,s(50)*s(15),(true->[])),arc(s(50)*s(15),2,s(3)*s(16),(true->[])),arc(s(44)*s(12),0,s(62)*s(4),(true->[])),arc(s(44)*s(12),1,s(57)*s(12),(true->[])),arc(s(44)*s(12),2,s(8)*s(16),(true->[])),arc(s(51)*s(15),0,s(51)*s(15),(true->[])),arc(s(51)*s(15),1,s(51)*s(15),(true->[])),arc(s(51)*s(15),2,s(8)*s(16),(true->[])),arc(s(45)*s(12),0,s(62)*s(4),(true->[])),arc(s(45)*s(12),1,s(58)*s(12),(true->[])),arc(s(45)*s(12),2,s(15)*s(16),(true->[])),arc(s(52)*s(15),0,s(52)*s(15),(true->[])),arc(s(52)*s(15),1,s(52)*s(15),(true->[])),arc(s(52)*s(15),2,s(15)*s(16),(true->[])),arc(s(46)*s(8),0,s(62)*s(4),(true->[])),arc(s(46)*s(8),1,s(59)*s(12),(true->[])),arc(s(46)*s(8),2,s(24)*s(15),(true->[])),arc(s(53)*s(11),0,s(53)*s(15),(true->[])),arc(s(53)*s(11),1,s(53)*s(15),(true->[])),arc(s(53)*s(11),2,s(24)*s(15),(true->[])),arc(s(47)*s(5),0,s(62)*s(4),(true->[])),arc(s(47)*s(5),1,s(60)*s(8),(true->[])),arc(s(47)*s(5),2,s(35)*s(10),(true->[])),arc(s(54)*s(7),0,s(54)*s(11),(true->[])),arc(s(54)*s(7),1,s(54)*s(11),(true->[])),arc(s(54)*s(7),2,s(35)*s(10),(true->[])),arc(s(48)*s(3),0,s(62)*s(4),(true->[])),arc(s(48)*s(3),1,s(61)*s(5),(true->[])),arc(s(48)*s(3),2,s(48)*s(6),(true->[])),arc(s(55)*s(4),0,s(55)*s(7),(true->[])),arc(s(55)*s(4),1,s(55)*s(7),(true->[])),arc(s(55)*s(4),2,s(48)*s(6),(true->[])),arc(s(62)*s(1),0,s(62)*s(2),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(1),(true->[])),arc(s(62)*s(2),0,s(62)*s(4),(true->[])),arc(s(62)*s(2),1,s(62)*s(4),(true->[])),arc(s(62)*s(2),2,s(62)*s(3),(true->[])),arc(s(11)*s(16),0,s(18)*s(16),(true->[])),arc(s(11)*s(16),1,s(18)*s(16),(true->[])),arc(s(11)*s(16),2,s(8)*s(16),(true->[])),arc(s(12)*s(16),0,s(19)*s(16),(true->[])),arc(s(12)*s(16),1,s(19)*s(16),(true->[])),arc(s(12)*s(16),2,s(15)*s(16),(true->[])),arc(s(13)*s(16),0,s(20)*s(16),(true->[])),arc(s(13)*s(16),1,s(21)*s(16),(true->[])),arc(s(13)*s(16),2,s(3)*s(16),(true->[])),arc(s(14)*s(16),0,s(20)*s(16),(true->[])),arc(s(14)*s(16),1,s(22)*s(16),(true->[])),arc(s(14)*s(16),2,s(8)*s(16),(true->[])),arc(s(15)*s(16),0,s(20)*s(16),(true->[])),arc(s(15)*s(16),1,s(23)*s(16),(true->[])),arc(s(15)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(15),0,s(29)*s(15),(true->[])),arc(s(20)*s(15),1,s(29)*s(15),(true->[])),arc(s(20)*s(15),2,s(24)*s(16),(true->[])),arc(s(21)*s(15),0,s(30)*s(15),(true->[])),arc(s(21)*s(15),1,s(31)*s(15),(true->[])),arc(s(21)*s(15),2,s(3)*s(16),(true->[])),arc(s(22)*s(15),0,s(30)*s(15),(true->[])),arc(s(22)*s(15),1,s(32)*s(15),(true->[])),arc(s(22)*s(15),2,s(8)*s(16),(true->[])),arc(s(23)*s(15),0,s(30)*s(15),(true->[])),arc(s(23)*s(15),1,s(33)*s(15),(true->[])),arc(s(23)*s(15),2,s(15)*s(16),(true->[])),arc(s(24)*s(15),0,s(30)*s(15),(true->[])),arc(s(24)*s(15),1,s(34)*s(15),(true->[])),arc(s(24)*s(15),2,s(24)*s(16),(true->[])),arc(s(29)*s(15),0,s(40)*s(15),(true->[])),arc(s(29)*s(15),1,s(40)*s(15),(true->[])),arc(s(29)*s(15),2,s(24)*s(16),(true->[])),arc(s(30)*s(11),0,s(41)*s(15),(true->[])),arc(s(30)*s(11),1,s(41)*s(15),(true->[])),arc(s(30)*s(11),2,s(35)*s(15),(true->[])),arc(s(31)*s(14),0,s(42)*s(11),(true->[])),arc(s(31)*s(14),1,s(43)*s(14),(true->[])),arc(s(31)*s(14),2,s(3)*s(16),(true->[])),arc(s(32)*s(14),0,s(42)*s(11),(true->[])),arc(s(32)*s(14),1,s(44)*s(14),(true->[])),arc(s(32)*s(14),2,s(8)*s(16),(true->[])),arc(s(33)*s(14),0,s(42)*s(11),(true->[])),arc(s(33)*s(14),1,s(45)*s(14),(true->[])),arc(s(33)*s(14),2,s(15)*s(16),(true->[])),arc(s(34)*s(14),0,s(42)*s(11),(true->[])),arc(s(34)*s(14),1,s(46)*s(14),(true->[])),arc(s(34)*s(14),2,s(24)*s(16),(true->[])),arc(s(40)*s(15),0,s(53)*s(15),(true->[])),arc(s(40)*s(15),1,s(53)*s(15),(true->[])),arc(s(40)*s(15),2,s(24)*s(16),(true->[])),arc(s(35)*s(10),0,s(42)*s(11),(true->[])),arc(s(35)*s(10),1,s(47)*s(14),(true->[])),arc(s(35)*s(10),2,s(35)*s(15),(true->[])),arc(s(41)*s(11),0,s(54)*s(15),(true->[])),arc(s(41)*s(11),1,s(54)*s(15),(true->[])),arc(s(41)*s(11),2,s(35)*s(15),(true->[])),arc(s(42)*s(7),0,s(55)*s(11),(true->[])),arc(s(42)*s(7),1,s(55)*s(11),(true->[])),arc(s(42)*s(7),2,s(48)*s(10),(true->[])),arc(s(43)*s(13),0,s(62)*s(7),(true->[])),arc(s(43)*s(13),1,s(56)*s(13),(true->[])),arc(s(43)*s(13),2,s(3)*s(16),(true->[])),arc(s(44)*s(13),0,s(62)*s(7),(true->[])),arc(s(44)*s(13),1,s(57)*s(13),(true->[])),arc(s(44)*s(13),2,s(8)*s(16),(true->[])),arc(s(45)*s(13),0,s(62)*s(7),(true->[])),arc(s(45)*s(13),1,s(58)*s(13),(true->[])),arc(s(45)*s(13),2,s(15)*s(16),(true->[])),arc(s(46)*s(13),0,s(62)*s(7),(true->[])),arc(s(46)*s(13),1,s(59)*s(13),(true->[])),arc(s(46)*s(13),2,s(24)*s(16),(true->[])),arc(s(53)*s(15),0,s(53)*s(15),(true->[])),arc(s(53)*s(15),1,s(53)*s(15),(true->[])),arc(s(53)*s(15),2,s(24)*s(16),(true->[])),arc(s(47)*s(9),0,s(62)*s(7),(true->[])),arc(s(47)*s(9),1,s(60)*s(13),(true->[])),arc(s(47)*s(9),2,s(35)*s(15),(true->[])),arc(s(54)*s(11),0,s(54)*s(15),(true->[])),arc(s(54)*s(11),1,s(54)*s(15),(true->[])),arc(s(54)*s(11),2,s(35)*s(15),(true->[])),arc(s(48)*s(6),0,s(62)*s(7),(true->[])),arc(s(48)*s(6),1,s(61)*s(9),(true->[])),arc(s(48)*s(6),2,s(48)*s(10),(true->[])),arc(s(55)*s(7),0,s(55)*s(11),(true->[])),arc(s(55)*s(7),1,s(55)*s(11),(true->[])),arc(s(55)*s(7),2,s(48)*s(10),(true->[])),arc(s(56)*s(12),0,s(62)*s(4),(true->[])),arc(s(56)*s(12),1,s(56)*s(12),(true->[])),arc(s(56)*s(12),2,s(3)*s(16),(true->[])),arc(s(62)*s(4),0,s(62)*s(7),(true->[])),arc(s(62)*s(4),1,s(62)*s(7),(true->[])),arc(s(62)*s(4),2,s(62)*s(6),(true->[])),arc(s(57)*s(12),0,s(62)*s(4),(true->[])),arc(s(57)*s(12),1,s(57)*s(12),(true->[])),arc(s(57)*s(12),2,s(8)*s(16),(true->[])),arc(s(58)*s(12),0,s(62)*s(4),(true->[])),arc(s(58)*s(12),1,s(58)*s(12),(true->[])),arc(s(58)*s(12),2,s(15)*s(16),(true->[])),arc(s(59)*s(12),0,s(62)*s(4),(true->[])),arc(s(59)*s(12),1,s(59)*s(12),(true->[])),arc(s(59)*s(12),2,s(24)*s(16),(true->[])),arc(s(60)*s(8),0,s(62)*s(4),(true->[])),arc(s(60)*s(8),1,s(60)*s(12),(true->[])),arc(s(60)*s(8),2,s(35)*s(15),(true->[])),arc(s(61)*s(5),0,s(62)*s(4),(true->[])),arc(s(61)*s(5),1,s(61)*s(8),(true->[])),arc(s(61)*s(5),2,s(48)*s(10),(true->[])),arc(s(62)*s(3),0,s(62)*s(4),(true->[])),arc(s(62)*s(3),1,s(62)*s(5),(true->[])),arc(s(62)*s(3),2,s(62)*s(6),(true->[])),arc(s(18)*s(16),0,s(27)*s(16),(true->[])),arc(s(18)*s(16),1,s(27)*s(16),(true->[])),arc(s(18)*s(16),2,s(8)*s(16),(true->[])),arc(s(19)*s(16),0,s(28)*s(16),(true->[])),arc(s(19)*s(16),1,s(28)*s(16),(true->[])),arc(s(19)*s(16),2,s(15)*s(16),(true->[])),arc(s(20)*s(16),0,s(29)*s(16),(true->[])),arc(s(20)*s(16),1,s(29)*s(16),(true->[])),arc(s(20)*s(16),2,s(24)*s(16),(true->[])),arc(s(21)*s(16),0,s(30)*s(16),(true->[])),arc(s(21)*s(16),1,s(31)*s(16),(true->[])),arc(s(21)*s(16),2,s(3)*s(16),(true->[])),arc(s(22)*s(16),0,s(30)*s(16),(true->[])),arc(s(22)*s(16),1,s(32)*s(16),(true->[])),arc(s(22)*s(16),2,s(8)*s(16),(true->[])),arc(s(23)*s(16),0,s(30)*s(16),(true->[])),arc(s(23)*s(16),1,s(33)*s(16),(true->[])),arc(s(23)*s(16),2,s(15)*s(16),(true->[])),arc(s(24)*s(16),0,s(30)*s(16),(true->[])),arc(s(24)*s(16),1,s(34)*s(16),(true->[])),arc(s(24)*s(16),2,s(24)*s(16),(true->[])),arc(s(30)*s(15),0,s(41)*s(15),(true->[])),arc(s(30)*s(15),1,s(41)*s(15),(true->[])),arc(s(30)*s(15),2,s(35)*s(16),(true->[])),arc(s(31)*s(15),0,s(42)*s(15),(true->[])),arc(s(31)*s(15),1,s(43)*s(15),(true->[])),arc(s(31)*s(15),2,s(3)*s(16),(true->[])),arc(s(32)*s(15),0,s(42)*s(15),(true->[])),arc(s(32)*s(15),1,s(44)*s(15),(true->[])),arc(s(32)*s(15),2,s(8)*s(16),(true->[])),arc(s(33)*s(15),0,s(42)*s(15),(true->[])),arc(s(33)*s(15),1,s(45)*s(15),(true->[])),arc(s(33)*s(15),2,s(15)*s(16),(true->[])),arc(s(34)*s(15),0,s(42)*s(15),(true->[])),arc(s(34)*s(15),1,s(46)*s(15),(true->[])),arc(s(34)*s(15),2,s(24)*s(16),(true->[])),arc(s(35)*s(15),0,s(42)*s(15),(true->[])),arc(s(35)*s(15),1,s(47)*s(15),(true->[])),arc(s(35)*s(15),2,s(35)*s(16),(true->[])),arc(s(41)*s(15),0,s(54)*s(15),(true->[])),arc(s(41)*s(15),1,s(54)*s(15),(true->[])),arc(s(41)*s(15),2,s(35)*s(16),(true->[])),arc(s(42)*s(11),0,s(55)*s(15),(true->[])),arc(s(42)*s(11),1,s(55)*s(15),(true->[])),arc(s(42)*s(11),2,s(48)*s(15),(true->[])),arc(s(43)*s(14),0,s(62)*s(11),(true->[])),arc(s(43)*s(14),1,s(56)*s(14),(true->[])),arc(s(43)*s(14),2,s(3)*s(16),(true->[])),arc(s(44)*s(14),0,s(62)*s(11),(true->[])),arc(s(44)*s(14),1,s(57)*s(14),(true->[])),arc(s(44)*s(14),2,s(8)*s(16),(true->[])),arc(s(45)*s(14),0,s(62)*s(11),(true->[])),arc(s(45)*s(14),1,s(58)*s(14),(true->[])),arc(s(45)*s(14),2,s(15)*s(16),(true->[])),arc(s(46)*s(14),0,s(62)*s(11),(true->[])),arc(s(46)*s(14),1,s(59)*s(14),(true->[])),arc(s(46)*s(14),2,s(24)*s(16),(true->[])),arc(s(47)*s(14),0,s(62)*s(11),(true->[])),arc(s(47)*s(14),1,s(60)*s(14),(true->[])),arc(s(47)*s(14),2,s(35)*s(16),(true->[])),arc(s(54)*s(15),0,s(54)*s(15),(true->[])),arc(s(54)*s(15),1,s(54)*s(15),(true->[])),arc(s(54)*s(15),2,s(35)*s(16),(true->[])),arc(s(48)*s(10),0,s(62)*s(11),(true->[])),arc(s(48)*s(10),1,s(61)*s(14),(true->[])),arc(s(48)*s(10),2,s(48)*s(15),(true->[])),arc(s(55)*s(11),0,s(55)*s(15),(true->[])),arc(s(55)*s(11),1,s(55)*s(15),(true->[])),arc(s(55)*s(11),2,s(48)*s(15),(true->[])),arc(s(56)*s(13),0,s(62)*s(7),(true->[])),arc(s(56)*s(13),1,s(56)*s(13),(true->[])),arc(s(56)*s(13),2,s(3)*s(16),(true->[])),arc(s(62)*s(7),0,s(62)*s(11),(true->[])),arc(s(62)*s(7),1,s(62)*s(11),(true->[])),arc(s(62)*s(7),2,s(62)*s(10),(true->[])),arc(s(57)*s(13),0,s(62)*s(7),(true->[])),arc(s(57)*s(13),1,s(57)*s(13),(true->[])),arc(s(57)*s(13),2,s(8)*s(16),(true->[])),arc(s(58)*s(13),0,s(62)*s(7),(true->[])),arc(s(58)*s(13),1,s(58)*s(13),(true->[])),arc(s(58)*s(13),2,s(15)*s(16),(true->[])),arc(s(59)*s(13),0,s(62)*s(7),(true->[])),arc(s(59)*s(13),1,s(59)*s(13),(true->[])),arc(s(59)*s(13),2,s(24)*s(16),(true->[])),arc(s(60)*s(13),0,s(62)*s(7),(true->[])),arc(s(60)*s(13),1,s(60)*s(13),(true->[])),arc(s(60)*s(13),2,s(35)*s(16),(true->[])),arc(s(61)*s(9),0,s(62)*s(7),(true->[])),arc(s(61)*s(9),1,s(61)*s(13),(true->[])),arc(s(61)*s(9),2,s(48)*s(15),(true->[])),arc(s(62)*s(6),0,s(62)*s(7),(true->[])),arc(s(62)*s(6),1,s(62)*s(9),(true->[])),arc(s(62)*s(6),2,s(62)*s(10),(true->[])),arc(s(60)*s(12),0,s(62)*s(4),(true->[])),arc(s(60)*s(12),1,s(60)*s(12),(true->[])),arc(s(60)*s(12),2,s(35)*s(16),(true->[])),arc(s(61)*s(8),0,s(62)*s(4),(true->[])),arc(s(61)*s(8),1,s(61)*s(12),(true->[])),arc(s(61)*s(8),2,s(48)*s(15),(true->[])),arc(s(62)*s(5),0,s(62)*s(4),(true->[])),arc(s(62)*s(5),1,s(62)*s(8),(true->[])),arc(s(62)*s(5),2,s(62)*s(10),(true->[])),arc(s(27)*s(16),0,s(38)*s(16),(true->[])),arc(s(27)*s(16),1,s(38)*s(16),(true->[])),arc(s(27)*s(16),2,s(8)*s(16),(true->[])),arc(s(28)*s(16),0,s(39)*s(16),(true->[])),arc(s(28)*s(16),1,s(39)*s(16),(true->[])),arc(s(28)*s(16),2,s(15)*s(16),(true->[])),arc(s(29)*s(16),0,s(40)*s(16),(true->[])),arc(s(29)*s(16),1,s(40)*s(16),(true->[])),arc(s(29)*s(16),2,s(24)*s(16),(true->[])),arc(s(30)*s(16),0,s(41)*s(16),(true->[])),arc(s(30)*s(16),1,s(41)*s(16),(true->[])),arc(s(30)*s(16),2,s(35)*s(16),(true->[])),arc(s(31)*s(16),0,s(42)*s(16),(true->[])),arc(s(31)*s(16),1,s(43)*s(16),(true->[])),arc(s(31)*s(16),2,s(3)*s(16),(true->[])),arc(s(32)*s(16),0,s(42)*s(16),(true->[])),arc(s(32)*s(16),1,s(44)*s(16),(true->[])),arc(s(32)*s(16),2,s(8)*s(16),(true->[])),arc(s(33)*s(16),0,s(42)*s(16),(true->[])),arc(s(33)*s(16),1,s(45)*s(16),(true->[])),arc(s(33)*s(16),2,s(15)*s(16),(true->[])),arc(s(34)*s(16),0,s(42)*s(16),(true->[])),arc(s(34)*s(16),1,s(46)*s(16),(true->[])),arc(s(34)*s(16),2,s(24)*s(16),(true->[])),arc(s(35)*s(16),0,s(42)*s(16),(true->[])),arc(s(35)*s(16),1,s(47)*s(16),(true->[])),arc(s(35)*s(16),2,s(35)*s(16),(true->[])),arc(s(42)*s(15),0,s(55)*s(15),(true->[])),arc(s(42)*s(15),1,s(55)*s(15),(true->[])),arc(s(42)*s(15),2,s(48)*s(16),(true->[])),arc(s(43)*s(15),0,s(62)*s(15),(true->[])),arc(s(43)*s(15),1,s(56)*s(15),(true->[])),arc(s(43)*s(15),2,s(3)*s(16),(true->[])),arc(s(44)*s(15),0,s(62)*s(15),(true->[])),arc(s(44)*s(15),1,s(57)*s(15),(true->[])),arc(s(44)*s(15),2,s(8)*s(16),(true->[])),arc(s(45)*s(15),0,s(62)*s(15),(true->[])),arc(s(45)*s(15),1,s(58)*s(15),(true->[])),arc(s(45)*s(15),2,s(15)*s(16),(true->[])),arc(s(46)*s(15),0,s(62)*s(15),(true->[])),arc(s(46)*s(15),1,s(59)*s(15),(true->[])),arc(s(46)*s(15),2,s(24)*s(16),(true->[])),arc(s(47)*s(15),0,s(62)*s(15),(true->[])),arc(s(47)*s(15),1,s(60)*s(15),(true->[])),arc(s(47)*s(15),2,s(35)*s(16),(true->[])),arc(s(48)*s(15),0,s(62)*s(15),(true->[])),arc(s(48)*s(15),1,s(61)*s(15),(true->[])),arc(s(48)*s(15),2,s(48)*s(16),(true->[])),arc(s(55)*s(15),0,s(55)*s(15),(true->[])),arc(s(55)*s(15),1,s(55)*s(15),(true->[])),arc(s(55)*s(15),2,s(48)*s(16),(true->[])),arc(s(56)*s(14),0,s(62)*s(11),(true->[])),arc(s(56)*s(14),1,s(56)*s(14),(true->[])),arc(s(56)*s(14),2,s(3)*s(16),(true->[])),arc(s(62)*s(11),0,s(62)*s(15),(true->[])),arc(s(62)*s(11),1,s(62)*s(15),(true->[])),arc(s(62)*s(11),2,s(62)*s(15),(true->[])),arc(s(57)*s(14),0,s(62)*s(11),(true->[])),arc(s(57)*s(14),1,s(57)*s(14),(true->[])),arc(s(57)*s(14),2,s(8)*s(16),(true->[])),arc(s(58)*s(14),0,s(62)*s(11),(true->[])),arc(s(58)*s(14),1,s(58)*s(14),(true->[])),arc(s(58)*s(14),2,s(15)*s(16),(true->[])),arc(s(59)*s(14),0,s(62)*s(11),(true->[])),arc(s(59)*s(14),1,s(59)*s(14),(true->[])),arc(s(59)*s(14),2,s(24)*s(16),(true->[])),arc(s(60)*s(14),0,s(62)*s(11),(true->[])),arc(s(60)*s(14),1,s(60)*s(14),(true->[])),arc(s(60)*s(14),2,s(35)*s(16),(true->[])),arc(s(61)*s(14),0,s(62)*s(11),(true->[])),arc(s(61)*s(14),1,s(61)*s(14),(true->[])),arc(s(61)*s(14),2,s(48)*s(16),(true->[])),arc(s(62)*s(10),0,s(62)*s(11),(true->[])),arc(s(62)*s(10),1,s(62)*s(14),(true->[])),arc(s(62)*s(10),2,s(62)*s(15),(true->[])),arc(s(61)*s(13),0,s(62)*s(7),(true->[])),arc(s(61)*s(13),1,s(61)*s(13),(true->[])),arc(s(61)*s(13),2,s(48)*s(16),(true->[])),arc(s(62)*s(9),0,s(62)*s(7),(true->[])),arc(s(62)*s(9),1,s(62)*s(13),(true->[])),arc(s(62)*s(9),2,s(62)*s(15),(true->[])),arc(s(61)*s(12),0,s(62)*s(4),(true->[])),arc(s(61)*s(12),1,s(61)*s(12),(true->[])),arc(s(61)*s(12),2,s(48)*s(16),(true->[])),arc(s(62)*s(8),0,s(62)*s(4),(true->[])),arc(s(62)*s(8),1,s(62)*s(12),(true->[])),arc(s(62)*s(8),2,s(62)*s(15),(true->[])),arc(s(38)*s(16),0,s(51)*s(16),(true->[])),arc(s(38)*s(16),1,s(51)*s(16),(true->[])),arc(s(38)*s(16),2,s(8)*s(16),(true->[])),arc(s(39)*s(16),0,s(52)*s(16),(true->[])),arc(s(39)*s(16),1,s(52)*s(16),(true->[])),arc(s(39)*s(16),2,s(15)*s(16),(true->[])),arc(s(40)*s(16),0,s(53)*s(16),(true->[])),arc(s(40)*s(16),1,s(53)*s(16),(true->[])),arc(s(40)*s(16),2,s(24)*s(16),(true->[])),arc(s(41)*s(16),0,s(54)*s(16),(true->[])),arc(s(41)*s(16),1,s(54)*s(16),(true->[])),arc(s(41)*s(16),2,s(35)*s(16),(true->[])),arc(s(42)*s(16),0,s(55)*s(16),(true->[])),arc(s(42)*s(16),1,s(55)*s(16),(true->[])),arc(s(42)*s(16),2,s(48)*s(16),(true->[])),arc(s(43)*s(16),0,s(62)*s(16),(true->[])),arc(s(43)*s(16),1,s(56)*s(16),(true->[])),arc(s(43)*s(16),2,s(3)*s(16),(true->[])),arc(s(44)*s(16),0,s(62)*s(16),(true->[])),arc(s(44)*s(16),1,s(57)*s(16),(true->[])),arc(s(44)*s(16),2,s(8)*s(16),(true->[])),arc(s(45)*s(16),0,s(62)*s(16),(true->[])),arc(s(45)*s(16),1,s(58)*s(16),(true->[])),arc(s(45)*s(16),2,s(15)*s(16),(true->[])),arc(s(46)*s(16),0,s(62)*s(16),(true->[])),arc(s(46)*s(16),1,s(59)*s(16),(true->[])),arc(s(46)*s(16),2,s(24)*s(16),(true->[])),arc(s(47)*s(16),0,s(62)*s(16),(true->[])),arc(s(47)*s(16),1,s(60)*s(16),(true->[])),arc(s(47)*s(16),2,s(35)*s(16),(true->[])),arc(s(48)*s(16),0,s(62)*s(16),(true->[])),arc(s(48)*s(16),1,s(61)*s(16),(true->[])),arc(s(48)*s(16),2,s(48)*s(16),(true->[])),arc(s(56)*s(15),0,s(62)*s(15),(true->[])),arc(s(56)*s(15),1,s(56)*s(15),(true->[])),arc(s(56)*s(15),2,s(3)*s(16),(true->[])),arc(s(62)*s(15),0,s(62)*s(15),(true->[])),arc(s(62)*s(15),1,s(62)*s(15),(true->[])),arc(s(62)*s(15),2,s(62)*s(16),(true->[])),arc(s(57)*s(15),0,s(62)*s(15),(true->[])),arc(s(57)*s(15),1,s(57)*s(15),(true->[])),arc(s(57)*s(15),2,s(8)*s(16),(true->[])),arc(s(58)*s(15),0,s(62)*s(15),(true->[])),arc(s(58)*s(15),1,s(58)*s(15),(true->[])),arc(s(58)*s(15),2,s(15)*s(16),(true->[])),arc(s(59)*s(15),0,s(62)*s(15),(true->[])),arc(s(59)*s(15),1,s(59)*s(15),(true->[])),arc(s(59)*s(15),2,s(24)*s(16),(true->[])),arc(s(60)*s(15),0,s(62)*s(15),(true->[])),arc(s(60)*s(15),1,s(60)*s(15),(true->[])),arc(s(60)*s(15),2,s(35)*s(16),(true->[])),arc(s(61)*s(15),0,s(62)*s(15),(true->[])),arc(s(61)*s(15),1,s(61)*s(15),(true->[])),arc(s(61)*s(15),2,s(48)*s(16),(true->[])),arc(s(62)*s(14),0,s(62)*s(11),(true->[])),arc(s(62)*s(14),1,s(62)*s(14),(true->[])),arc(s(62)*s(14),2,s(62)*s(16),(true->[])),arc(s(62)*s(13),0,s(62)*s(7),(true->[])),arc(s(62)*s(13),1,s(62)*s(13),(true->[])),arc(s(62)*s(13),2,s(62)*s(16),(true->[])),arc(s(62)*s(12),0,s(62)*s(4),(true->[])),arc(s(62)*s(12),1,s(62)*s(12),(true->[])),arc(s(62)*s(12),2,s(62)*s(16),(true->[])),arc(s(51)*s(16),0,s(51)*s(16),(true->[])),arc(s(51)*s(16),1,s(51)*s(16),(true->[])),arc(s(51)*s(16),2,s(8)*s(16),(true->[])),arc(s(52)*s(16),0,s(52)*s(16),(true->[])),arc(s(52)*s(16),1,s(52)*s(16),(true->[])),arc(s(52)*s(16),2,s(15)*s(16),(true->[])),arc(s(53)*s(16),0,s(53)*s(16),(true->[])),arc(s(53)*s(16),1,s(53)*s(16),(true->[])),arc(s(53)*s(16),2,s(24)*s(16),(true->[])),arc(s(54)*s(16),0,s(54)*s(16),(true->[])),arc(s(54)*s(16),1,s(54)*s(16),(true->[])),arc(s(54)*s(16),2,s(35)*s(16),(true->[])),arc(s(55)*s(16),0,s(55)*s(16),(true->[])),arc(s(55)*s(16),1,s(55)*s(16),(true->[])),arc(s(55)*s(16),2,s(48)*s(16),(true->[])),arc(s(56)*s(16),0,s(62)*s(16),(true->[])),arc(s(56)*s(16),1,s(56)*s(16),(true->[])),arc(s(56)*s(16),2,s(3)*s(16),(true->[])),arc(s(62)*s(16),0,s(62)*s(16),(true->[])),arc(s(62)*s(16),1,s(62)*s(16),(true->[])),arc(s(62)*s(16),2,s(62)*s(16),(true->[])),arc(s(57)*s(16),0,s(62)*s(16),(true->[])),arc(s(57)*s(16),1,s(57)*s(16),(true->[])),arc(s(57)*s(16),2,s(8)*s(16),(true->[])),arc(s(58)*s(16),0,s(62)*s(16),(true->[])),arc(s(58)*s(16),1,s(58)*s(16),(true->[])),arc(s(58)*s(16),2,s(15)*s(16),(true->[])),arc(s(59)*s(16),0,s(62)*s(16),(true->[])),arc(s(59)*s(16),1,s(59)*s(16),(true->[])),arc(s(59)*s(16),2,s(24)*s(16),(true->[])),arc(s(60)*s(16),0,s(62)*s(16),(true->[])),arc(s(60)*s(16),1,s(60)*s(16),(true->[])),arc(s(60)*s(16),2,s(35)*s(16),(true->[])),arc(s(61)*s(16),0,s(62)*s(16),(true->[])),arc(s(61)*s(16),1,s(61)*s(16),(true->[])),arc(s(61)*s(16),2,s(48)*s(16),(true->[]))],[],[],[])).
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sum_width_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1440: Illustrating the SUM_WIDTH_PEAK constraint of the Example slot
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Automaton Figures 4.1441 and 4.1442 respectively depict the automaton associated with the constraint
SUM_WIDTH_PEAK and its simplified form.

≥ s





C ← default
D ← 0
R← default





≤ r ≥ t

R + C

≥

<

>{
C ← D + 1
D ← 0

}

≤
{D ← D + 1}

>{
C ← C + D + 1
D ← 0

}

=
{D ← D + 1}

<



C ← default
D ← 0
R← R + C





Figure 4.1441: Automaton for the SUM_WIDTH_PEAK constraint obtained by applying
decoration Table 3.37 to the seed transducer of the PEAK pattern where default is 0

≥ s
{

D ← 0
R← default

}

≤ r ≥ t

R

≥

<

>{
D ← 0
R← R + D + 1

}

≤
{D ← D + 1}

>{
D ← 0
R← R + D + 1

}

=
{D ← D + 1}

<
{D ← 0}

Figure 4.1442: Simplified automaton for the SUM_WIDTH_PEAK constraint obtained
by applying decoration Table 3.26 to the seed transducer of the PEAK pattern where
default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di−1 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R

t
−→
C +

←−
C

−→
C +

−→
D +

←−
D + 1

L −→
C +

←−
C

Table 4.365: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the SUM_WIDTH_PEAK constraint defined as the composition of the PEAK pattern ,

the feature WIDTH , and the aggregator sum ; cells of the glue matrix are coloured
with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

R

t 0
−→
D +

←−
D + 1

L
0

Table 4.366: Concrete glue matrix, derived from the parametrised glue matrix 3.11, for
the simplified automaton of the SUM_WIDTH_PEAK constraint defined as the compo-
sition of the PEAK pattern , the feature WIDTH , and the aggregator sum ; cells of the
glue matrix are coloured with the colour of the constituent to which they are related.
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Specialisation

s < r > t
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Figure 4.1443: (top) Automaton without registers for the SUM_WIDTH_PEAK_EQ_UP
constraint; it describes all sequences maximising the sum of the widths of all the oc-
currences of the PEAK pattern of a sequence of sv variables, i.e. max(0, sv− 2) of the
Restrictions slot (see ¬). (bottom) All corresponding solutions for sv− 1 ∈ {4, 5}.
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Figure 4.1444: Automata without registers for the (A) SUM_WIDTH_PEAK_IS_EVEN
and the (B) SUM_WIDTH_PEAK_IS_ODD constraints; they respectively achieve an
even/odd sum of width of the PEAK pattern on a sequence of n variables; the sec-
ond symbol represents whether the register D is even or odd, while the third symbol
denotes whether the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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SUM_WIDTH_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint SUM_WIDTH_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>=∗<

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1448)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the PLAIN pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (4, 〈2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3〉)

Figure 4.1445 provides an example where the SUM_WIDTH_PLAIN

(4, [2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_plain,['20141203']).

ctr_origin(sum_width_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(sum_width_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_plain,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_plain, []).

ctr_functional_dependency(sum_width_plain, 1, [2]).

ctr_typical(sum_width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_width_plain,sum_width_plain(4,[[var-2],[var-3],[var-6],[var-5],[var-7],[var-6],[var-6],[var-4],[var-5],[var-5],[var-4],[var-3],[var-3],[var-6],[var-6],[var-3]])).


ctr_key_words(sum_width_plain,[]).

ctr_eval(sum_width_plain, [checker(sum_width_plain_c1),
    checker(sum_width_plain_c),
    automaton(sum_width_plain_a1),
    automaton(sum_width_plain_a),
    automaton_with_signature(sum_width_plain_a1_s),
    automaton_with_signature(sum_width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_plain_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).
sum_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
sum_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_width_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_plain_c1(VARS, Default, s, 0, Default, Value).

sum_width_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_plain_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_width_plain_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_width_plain_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).
sum_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_width_plain_c1([Xj|Xs], Default, r, 0, R, Result).
sum_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(sum_width_plain, sum_width_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_plain, sum_width_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_plain, sum_width_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_plain, sum_width_plain_ao1, pair_signature(2,signature)).

sum_width_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_plain_a(Flag,Value,VARIABLES,Default).

sum_width_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, 0, R + D + 1])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_plain_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, 0, R + D + 1])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,s,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_plain_a1(Flag,Value,VARIABLES,Default).

sum_width_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([0, R + D + 1])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_plain_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([0, R + D + 1])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,s,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_plain_r(VALUE,Xs,SV):-
        sum_width_plain_r(VALUE,Xs,SV,SV).

sum_width_plain_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=1,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_plain, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,cf+cb),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(sum_width_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_0, kernel([source(s(1)),sink(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_1, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_2, kernel([source(s(1)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_3, kernel([source(s(1)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(3),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(6),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(9),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_4, kernel([source(s(1)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(6),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(3),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(6),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(10),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(14),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_5, kernel([source(s(1)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(6),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(3),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(6),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(11),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(26),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(26),(true->[])),arc(s(17),1,s(22),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(3),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(6),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(10),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(15),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(20),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_gt_0, kernel([source(a),sink(c)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,c,(true->[])),arc(b,1,b,(true->[])),arc(b,2,b,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_up, kernel([source(s),sink(s),sink(r),sink(s1)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,s1,(true->[])),arc(r,1,t,(true->[])),arc(t,0,s1,(true->[])),arc(t,1,t,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_up_minus_1, kernel([source(a),sink(d),sink(e),sink(f)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,0,d,(true->[])),arc(b,1,d,(true->[])),arc(b,2,e,(true->[])),arc(c,0,b,(true->[])),arc(c,1,f,(true->[])),arc(c,2,e,(true->[])),arc(e,0,d,(true->[])),arc(e,1,g,(true->[])),arc(f,0,b,(true->[])),arc(f,1,h,(true->[])),arc(g,0,d,(true->[])),arc(g,1,g,(true->[])),arc(h,0,b,(true->[])),arc(h,1,h,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(rOE)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(rEE,0,sEO,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,rEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,rEO,(true->[])),arc(rEO,0,sEE,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,rEO,(true->[])),arc(rOE,0,sEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,rEE,(true->[])),arc(rOO,0,sEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,rEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_is_odd, kernel([source(sEE),sink(sEO),sink(rEO),sink(rOO)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(rEE,0,sEO,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,rEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,rEO,(true->[])),arc(rEO,0,sEE,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,rEO,(true->[])),arc(rOE,0,sEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,rEE,(true->[])),arc(rOO,0,sEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,rEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_lt_up, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_gt_1, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_lt_up_minus_1, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_up_minus_2, kernel([source(s(3)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(13),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(1),(true->[])),arc(s(12),0,s(9),(true->[])),arc(s(12),1,s(2),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_gt_2, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_lt_up_minus_2, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_up_minus_3, kernel([source(s(4)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(14),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(17),(true->[])),arc(s(11),2,s(19),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(15),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(16),0,s(6),(true->[])),arc(s(16),1,s(1),(true->[])),arc(s(17),0,s(9),(true->[])),arc(s(17),1,s(2),(true->[])),arc(s(18),0,s(14),(true->[])),arc(s(18),1,s(3),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_gt_3, kernel([source(s(1)),sink(s(15))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(6),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(3),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(6),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(10),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_up_minus_4, kernel([source(s(5)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(7),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(10),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(14),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(20),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(7),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(18),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),0,s(7),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(26),(true->[])),arc(s(16),0,s(10),(true->[])),arc(s(16),1,s(23),(true->[])),arc(s(16),2,s(26),(true->[])),arc(s(17),0,s(14),(true->[])),arc(s(17),1,s(24),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(25),(true->[])),arc(s(18),2,s(26),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(21),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(22),0,s(7),(true->[])),arc(s(22),1,s(1),(true->[])),arc(s(23),0,s(10),(true->[])),arc(s(23),1,s(2),(true->[])),arc(s(24),0,s(14),(true->[])),arc(s(24),1,s(3),(true->[])),arc(s(25),0,s(20),(true->[])),arc(s(25),1,s(4),(true->[])),arc(s(26),0,s(21),(true->[])),arc(s(26),1,s(19),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_gt_4, kernel([source(s(1)),sink(s(21))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(6),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(3),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(6),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(11),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_lt_up_minus_4, kernel([source(s(1)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(3),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(27),(true->[])),arc(s(17),0,s(6),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(10),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(3),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(27),(true->[])),arc(s(23),0,s(6),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(10),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(15),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(21),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(27),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_eq_up_minus_5, kernel([source(s(6)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(8),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(11),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(15),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(20),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(27),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(11),(true->[])),arc(s(17),1,s(22),(true->[])),arc(s(17),2,s(25),(true->[])),arc(s(18),0,s(15),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(8),(true->[])),arc(s(21),1,s(29),(true->[])),arc(s(21),2,s(34),(true->[])),arc(s(22),0,s(11),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(34),(true->[])),arc(s(23),0,s(15),(true->[])),arc(s(23),1,s(31),(true->[])),arc(s(23),2,s(34),(true->[])),arc(s(24),0,s(20),(true->[])),arc(s(24),1,s(32),(true->[])),arc(s(24),2,s(34),(true->[])),arc(s(25),0,s(27),(true->[])),arc(s(25),1,s(33),(true->[])),arc(s(25),2,s(34),(true->[])),arc(s(26),0,s(28),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(28),(true->[])),arc(s(27),2,s(34),(true->[])),arc(s(29),0,s(8),(true->[])),arc(s(29),1,s(1),(true->[])),arc(s(30),0,s(11),(true->[])),arc(s(30),1,s(2),(true->[])),arc(s(31),0,s(15),(true->[])),arc(s(31),1,s(3),(true->[])),arc(s(32),0,s(20),(true->[])),arc(s(32),1,s(4),(true->[])),arc(s(33),0,s(27),(true->[])),arc(s(33),1,s(5),(true->[])),arc(s(34),0,s(28),(true->[])),arc(s(34),1,s(26),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_gt_5, kernel([source(s(1)),sink(s(28))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(6),(true->[])),arc(s(10),0,s(7),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(21),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(3),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(6),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(10),(true->[])),arc(s(15),0,s(11),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(27),(true->[])),arc(s(17),0,s(16),(true->[])),arc(s(17),1,s(22),(true->[])),arc(s(17),2,s(3),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(6),(true->[])),arc(s(19),0,s(16),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(10),(true->[])),arc(s(20),0,s(16),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(15),(true->[])),arc(s(21),0,s(16),(true->[])),arc(s(21),1,s(26),(true->[])),arc(s(21),2,s(21),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(3),(true->[])),arc(s(23),0,s(28),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(6),(true->[])),arc(s(24),0,s(28),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(10),(true->[])),arc(s(25),0,s(28),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(28),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(21),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[])),arc(s(28),0,s(28),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_lt_up_minus_5, kernel([source(s(1)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(3),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(27),(true->[])),arc(s(17),0,s(6),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(10),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(28),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(3),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(35),(true->[])),arc(s(23),0,s(6),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(35),(true->[])),arc(s(24),0,s(10),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(35),(true->[])),arc(s(25),0,s(15),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(35),(true->[])),arc(s(26),0,s(21),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(35),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(3),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(6),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(10),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(35),(true->[])),arc(s(32),0,s(15),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),0,s(21),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(28),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(35),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(35),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(6),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(2),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(6),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(3),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(4)*s(7),(true->[])),arc(s(4)*s(5),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(2),(true->[])),arc(s(5)*s(3),1,s(5)*s(5),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(4),(true->[])),arc(s(5)*s(6),1,s(5)*s(8),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(9),(true->[])),arc(s(4)*s(7),0,s(3)*s(10),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(4),(true->[])),arc(s(5)*s(5),1,s(5)*s(7),(true->[])),arc(s(5)*s(5),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(9),(true->[])),arc(s(5)*s(8),0,s(5)*s(10),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(6),(true->[])),arc(s(5)*s(9),0,s(5)*s(10),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(9),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(7),0,s(5)*s(10),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(3),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(15))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(4)*s(8),(true->[])),arc(s(4)*s(5),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(2),(true->[])),arc(s(5)*s(3),1,s(5)*s(5),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(4),(true->[])),arc(s(5)*s(6),1,s(5)*s(9),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(7),(true->[])),arc(s(4)*s(8),1,s(4)*s(11),(true->[])),arc(s(4)*s(8),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(4),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(7),(true->[])),arc(s(5)*s(9),1,s(5)*s(12),(true->[])),arc(s(5)*s(9),2,s(5)*s(6),(true->[])),arc(s(5)*s(10),0,s(5)*s(7),(true->[])),arc(s(5)*s(10),1,s(5)*s(13),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(14),(true->[])),arc(s(4)*s(11),0,s(3)*s(15),(true->[])),arc(s(4)*s(11),1,s(4)*s(11),(true->[])),arc(s(4)*s(11),2,s(5)*s(3),(true->[])),arc(s(5)*s(8),0,s(5)*s(7),(true->[])),arc(s(5)*s(8),1,s(5)*s(11),(true->[])),arc(s(5)*s(8),2,s(5)*s(3),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(14),(true->[])),arc(s(5)*s(12),0,s(5)*s(15),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(6),(true->[])),arc(s(5)*s(13),0,s(5)*s(15),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(10),(true->[])),arc(s(5)*s(14),0,s(5)*s(15),(true->[])),arc(s(5)*s(14),1,s(5)*s(14),(true->[])),arc(s(5)*s(14),2,s(5)*s(14),(true->[])),arc(s(3)*s(15),0,s(5)*s(15),(true->[])),arc(s(3)*s(15),1,s(5)*s(15),(true->[])),arc(s(3)*s(15),2,s(5)*s(15),(true->[])),arc(s(5)*s(11),0,s(5)*s(15),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(3),(true->[])),arc(s(5)*s(15),0,s(5)*s(15),(true->[])),arc(s(5)*s(15),1,s(5)*s(15),(true->[])),arc(s(5)*s(15),2,s(5)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(4)*s(8),(true->[])),arc(s(4)*s(5),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(2),(true->[])),arc(s(5)*s(3),1,s(5)*s(5),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(4),(true->[])),arc(s(5)*s(6),1,s(5)*s(9),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(7),(true->[])),arc(s(4)*s(8),1,s(4)*s(12),(true->[])),arc(s(4)*s(8),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(4),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(7),(true->[])),arc(s(5)*s(9),1,s(5)*s(13),(true->[])),arc(s(5)*s(9),2,s(5)*s(6),(true->[])),arc(s(5)*s(10),0,s(5)*s(7),(true->[])),arc(s(5)*s(10),1,s(5)*s(14),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(4)*s(12),0,s(3)*s(11),(true->[])),arc(s(4)*s(12),1,s(4)*s(16),(true->[])),arc(s(4)*s(12),2,s(5)*s(3),(true->[])),arc(s(5)*s(8),0,s(5)*s(7),(true->[])),arc(s(5)*s(8),1,s(5)*s(12),(true->[])),arc(s(5)*s(8),2,s(5)*s(3),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(15),(true->[])),arc(s(5)*s(13),0,s(5)*s(11),(true->[])),arc(s(5)*s(13),1,s(5)*s(17),(true->[])),arc(s(5)*s(13),2,s(5)*s(6),(true->[])),arc(s(5)*s(14),0,s(5)*s(11),(true->[])),arc(s(5)*s(14),1,s(5)*s(18),(true->[])),arc(s(5)*s(14),2,s(5)*s(10),(true->[])),arc(s(5)*s(15),0,s(5)*s(11),(true->[])),arc(s(5)*s(15),1,s(5)*s(19),(true->[])),arc(s(5)*s(15),2,s(5)*s(15),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(20),(true->[])),arc(s(4)*s(16),0,s(3)*s(21),(true->[])),arc(s(4)*s(16),1,s(4)*s(16),(true->[])),arc(s(4)*s(16),2,s(5)*s(3),(true->[])),arc(s(5)*s(12),0,s(5)*s(11),(true->[])),arc(s(5)*s(12),1,s(5)*s(16),(true->[])),arc(s(5)*s(12),2,s(5)*s(3),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(20),(true->[])),arc(s(5)*s(17),0,s(5)*s(21),(true->[])),arc(s(5)*s(17),1,s(5)*s(17),(true->[])),arc(s(5)*s(17),2,s(5)*s(6),(true->[])),arc(s(5)*s(18),0,s(5)*s(21),(true->[])),arc(s(5)*s(18),1,s(5)*s(18),(true->[])),arc(s(5)*s(18),2,s(5)*s(10),(true->[])),arc(s(5)*s(19),0,s(5)*s(21),(true->[])),arc(s(5)*s(19),1,s(5)*s(19),(true->[])),arc(s(5)*s(19),2,s(5)*s(15),(true->[])),arc(s(5)*s(20),0,s(5)*s(21),(true->[])),arc(s(5)*s(20),1,s(5)*s(20),(true->[])),arc(s(5)*s(20),2,s(5)*s(20),(true->[])),arc(s(3)*s(21),0,s(5)*s(21),(true->[])),arc(s(3)*s(21),1,s(5)*s(21),(true->[])),arc(s(3)*s(21),2,s(5)*s(21),(true->[])),arc(s(5)*s(16),0,s(5)*s(21),(true->[])),arc(s(5)*s(16),1,s(5)*s(16),(true->[])),arc(s(5)*s(16),2,s(5)*s(3),(true->[])),arc(s(5)*s(21),0,s(5)*s(21),(true->[])),arc(s(5)*s(21),1,s(5)*s(21),(true->[])),arc(s(5)*s(21),2,s(5)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(28))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(5)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(4)*s(8),(true->[])),arc(s(4)*s(5),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(2),(true->[])),arc(s(5)*s(3),1,s(5)*s(5),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(4),(true->[])),arc(s(5)*s(6),1,s(5)*s(9),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(5)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(4)*s(8),0,s(3)*s(7),(true->[])),arc(s(4)*s(8),1,s(4)*s(12),(true->[])),arc(s(4)*s(8),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(4),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(7),(true->[])),arc(s(5)*s(9),1,s(5)*s(13),(true->[])),arc(s(5)*s(9),2,s(5)*s(6),(true->[])),arc(s(5)*s(10),0,s(5)*s(7),(true->[])),arc(s(5)*s(10),1,s(5)*s(14),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(3)*s(7),0,s(5)*s(7),(true->[])),arc(s(3)*s(7),1,s(5)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(4)*s(12),0,s(3)*s(11),(true->[])),arc(s(4)*s(12),1,s(4)*s(17),(true->[])),arc(s(4)*s(12),2,s(5)*s(3),(true->[])),arc(s(5)*s(8),0,s(5)*s(7),(true->[])),arc(s(5)*s(8),1,s(5)*s(12),(true->[])),arc(s(5)*s(8),2,s(5)*s(3),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(15),(true->[])),arc(s(5)*s(13),0,s(5)*s(11),(true->[])),arc(s(5)*s(13),1,s(5)*s(18),(true->[])),arc(s(5)*s(13),2,s(5)*s(6),(true->[])),arc(s(5)*s(14),0,s(5)*s(11),(true->[])),arc(s(5)*s(14),1,s(5)*s(19),(true->[])),arc(s(5)*s(14),2,s(5)*s(10),(true->[])),arc(s(5)*s(15),0,s(5)*s(11),(true->[])),arc(s(5)*s(15),1,s(5)*s(20),(true->[])),arc(s(5)*s(15),2,s(5)*s(15),(true->[])),arc(s(3)*s(11),0,s(5)*s(11),(true->[])),arc(s(3)*s(11),1,s(5)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(21),(true->[])),arc(s(4)*s(17),0,s(3)*s(16),(true->[])),arc(s(4)*s(17),1,s(4)*s(22),(true->[])),arc(s(4)*s(17),2,s(5)*s(3),(true->[])),arc(s(5)*s(12),0,s(5)*s(11),(true->[])),arc(s(5)*s(12),1,s(5)*s(17),(true->[])),arc(s(5)*s(12),2,s(5)*s(3),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(21),(true->[])),arc(s(5)*s(18),0,s(5)*s(16),(true->[])),arc(s(5)*s(18),1,s(5)*s(23),(true->[])),arc(s(5)*s(18),2,s(5)*s(6),(true->[])),arc(s(5)*s(19),0,s(5)*s(16),(true->[])),arc(s(5)*s(19),1,s(5)*s(24),(true->[])),arc(s(5)*s(19),2,s(5)*s(10),(true->[])),arc(s(5)*s(20),0,s(5)*s(16),(true->[])),arc(s(5)*s(20),1,s(5)*s(25),(true->[])),arc(s(5)*s(20),2,s(5)*s(15),(true->[])),arc(s(5)*s(21),0,s(5)*s(16),(true->[])),arc(s(5)*s(21),1,s(5)*s(26),(true->[])),arc(s(5)*s(21),2,s(5)*s(21),(true->[])),arc(s(3)*s(16),0,s(5)*s(16),(true->[])),arc(s(3)*s(16),1,s(5)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(27),(true->[])),arc(s(4)*s(22),0,s(3)*s(28),(true->[])),arc(s(4)*s(22),1,s(4)*s(22),(true->[])),arc(s(4)*s(22),2,s(5)*s(3),(true->[])),arc(s(5)*s(17),0,s(5)*s(16),(true->[])),arc(s(5)*s(17),1,s(5)*s(22),(true->[])),arc(s(5)*s(17),2,s(5)*s(3),(true->[])),arc(s(5)*s(16),0,s(5)*s(16),(true->[])),arc(s(5)*s(16),1,s(5)*s(16),(true->[])),arc(s(5)*s(16),2,s(5)*s(27),(true->[])),arc(s(5)*s(23),0,s(5)*s(28),(true->[])),arc(s(5)*s(23),1,s(5)*s(23),(true->[])),arc(s(5)*s(23),2,s(5)*s(6),(true->[])),arc(s(5)*s(24),0,s(5)*s(28),(true->[])),arc(s(5)*s(24),1,s(5)*s(24),(true->[])),arc(s(5)*s(24),2,s(5)*s(10),(true->[])),arc(s(5)*s(25),0,s(5)*s(28),(true->[])),arc(s(5)*s(25),1,s(5)*s(25),(true->[])),arc(s(5)*s(25),2,s(5)*s(15),(true->[])),arc(s(5)*s(26),0,s(5)*s(28),(true->[])),arc(s(5)*s(26),1,s(5)*s(26),(true->[])),arc(s(5)*s(26),2,s(5)*s(21),(true->[])),arc(s(5)*s(27),0,s(5)*s(28),(true->[])),arc(s(5)*s(27),1,s(5)*s(27),(true->[])),arc(s(5)*s(27),2,s(5)*s(27),(true->[])),arc(s(3)*s(28),0,s(5)*s(28),(true->[])),arc(s(3)*s(28),1,s(5)*s(28),(true->[])),arc(s(3)*s(28),2,s(5)*s(28),(true->[])),arc(s(5)*s(22),0,s(5)*s(28),(true->[])),arc(s(5)*s(22),1,s(5)*s(22),(true->[])),arc(s(5)*s(22),2,s(5)*s(3),(true->[])),arc(s(5)*s(28),0,s(5)*s(28),(true->[])),arc(s(5)*s(28),1,s(5)*s(28),(true->[])),arc(s(5)*s(28),2,s(5)*s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(2),0,s(3)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(3)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(6),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(3),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(5),0,s(6)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(6),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(3),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(6),0,s(6)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(10)),sink(s(9)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(7),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(3)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(5),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(9)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(9),(true->[])),arc(s(8)*s(8),0,s(6)*s(10),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(4),(true->[])),arc(s(9)*s(6),1,s(9)*s(8),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(6),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(9)*s(5),0,s(9)*s(4),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(3),(true->[])),arc(s(8)*s(7),0,s(6)*s(10),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(10),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(10),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(7),0,s(9)*s(10),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(3),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(10),0,s(6)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(9)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(15)),sink(s(9)*s(15))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(5),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(8),(true->[])),arc(s(8)*s(5),2,s(9)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(4),(true->[])),arc(s(9)*s(6),1,s(9)*s(9),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(14),(true->[])),arc(s(7)*s(11),0,s(3)*s(15),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(3),(true->[])),arc(s(9)*s(5),0,s(9)*s(4),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(3),(true->[])),arc(s(8)*s(8),0,s(6)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(7),(true->[])),arc(s(9)*s(10),1,s(9)*s(13),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(14),(true->[])),arc(s(8)*s(12),0,s(6)*s(15),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(9)*s(6),(true->[])),arc(s(9)*s(9),0,s(9)*s(7),(true->[])),arc(s(9)*s(9),1,s(9)*s(12),(true->[])),arc(s(9)*s(9),2,s(9)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(15),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(9)*s(10),(true->[])),arc(s(5)*s(14),0,s(6)*s(15),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(3)*s(15),0,s(6)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(5)*s(15),(true->[])),arc(s(9)*s(8),0,s(9)*s(7),(true->[])),arc(s(9)*s(8),1,s(9)*s(11),(true->[])),arc(s(9)*s(8),2,s(9)*s(3),(true->[])),arc(s(8)*s(11),0,s(6)*s(15),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(9)*s(3),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(14),(true->[])),arc(s(9)*s(13),0,s(9)*s(15),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(10),(true->[])),arc(s(9)*s(14),0,s(9)*s(15),(true->[])),arc(s(9)*s(14),1,s(9)*s(14),(true->[])),arc(s(9)*s(14),2,s(9)*s(14),(true->[])),arc(s(6)*s(15),0,s(9)*s(15),(true->[])),arc(s(6)*s(15),1,s(9)*s(15),(true->[])),arc(s(6)*s(15),2,s(9)*s(15),(true->[])),arc(s(9)*s(12),0,s(9)*s(15),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(15),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(9)*s(14),(true->[])),arc(s(5)*s(15),0,s(6)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(15),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(9)*s(11),0,s(9)*s(15),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(3),(true->[])),arc(s(9)*s(15),0,s(9)*s(15),(true->[])),arc(s(9)*s(15),1,s(9)*s(15),(true->[])),arc(s(9)*s(15),2,s(9)*s(15),(true->[])),arc(s(8)*s(15),0,s(6)*s(15),(true->[])),arc(s(8)*s(15),1,s(8)*s(15),(true->[])),arc(s(8)*s(15),2,s(9)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(21)),sink(s(9)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(7)*s(12),(true->[])),arc(s(7)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(5),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(8),(true->[])),arc(s(8)*s(5),2,s(9)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(8)*s(13),(true->[])),arc(s(8)*s(9),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(4),(true->[])),arc(s(9)*s(6),1,s(9)*s(9),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(7)*s(12),0,s(3)*s(11),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(9)*s(3),(true->[])),arc(s(9)*s(5),0,s(9)*s(4),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(3),(true->[])),arc(s(8)*s(8),0,s(6)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(12),(true->[])),arc(s(8)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(7),(true->[])),arc(s(9)*s(10),1,s(9)*s(14),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(15),(true->[])),arc(s(8)*s(13),0,s(6)*s(11),(true->[])),arc(s(8)*s(13),1,s(8)*s(17),(true->[])),arc(s(8)*s(13),2,s(9)*s(6),(true->[])),arc(s(9)*s(9),0,s(9)*s(7),(true->[])),arc(s(9)*s(9),1,s(9)*s(13),(true->[])),arc(s(9)*s(9),2,s(9)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(11),(true->[])),arc(s(8)*s(14),1,s(8)*s(18),(true->[])),arc(s(8)*s(14),2,s(9)*s(10),(true->[])),arc(s(5)*s(15),0,s(6)*s(11),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(20),(true->[])),arc(s(7)*s(16),0,s(3)*s(21),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(9)*s(3),(true->[])),arc(s(9)*s(8),0,s(9)*s(7),(true->[])),arc(s(9)*s(8),1,s(9)*s(12),(true->[])),arc(s(9)*s(8),2,s(9)*s(3),(true->[])),arc(s(8)*s(12),0,s(6)*s(11),(true->[])),arc(s(8)*s(12),1,s(8)*s(16),(true->[])),arc(s(8)*s(12),2,s(9)*s(3),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(15),(true->[])),arc(s(9)*s(14),0,s(9)*s(11),(true->[])),arc(s(9)*s(14),1,s(9)*s(18),(true->[])),arc(s(9)*s(14),2,s(9)*s(10),(true->[])),arc(s(9)*s(15),0,s(9)*s(11),(true->[])),arc(s(9)*s(15),1,s(9)*s(19),(true->[])),arc(s(9)*s(15),2,s(9)*s(15),(true->[])),arc(s(6)*s(11),0,s(9)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(9)*s(20),(true->[])),arc(s(8)*s(17),0,s(6)*s(21),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(9)*s(6),(true->[])),arc(s(9)*s(13),0,s(9)*s(11),(true->[])),arc(s(9)*s(13),1,s(9)*s(17),(true->[])),arc(s(9)*s(13),2,s(9)*s(6),(true->[])),arc(s(8)*s(18),0,s(6)*s(21),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(9)*s(10),(true->[])),arc(s(8)*s(19),0,s(6)*s(21),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(9)*s(15),(true->[])),arc(s(5)*s(20),0,s(6)*s(21),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(3)*s(21),0,s(6)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(5)*s(21),(true->[])),arc(s(9)*s(12),0,s(9)*s(11),(true->[])),arc(s(9)*s(12),1,s(9)*s(16),(true->[])),arc(s(9)*s(12),2,s(9)*s(3),(true->[])),arc(s(8)*s(16),0,s(6)*s(21),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(9)*s(3),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(20),(true->[])),arc(s(9)*s(18),0,s(9)*s(21),(true->[])),arc(s(9)*s(18),1,s(9)*s(18),(true->[])),arc(s(9)*s(18),2,s(9)*s(10),(true->[])),arc(s(9)*s(19),0,s(9)*s(21),(true->[])),arc(s(9)*s(19),1,s(9)*s(19),(true->[])),arc(s(9)*s(19),2,s(9)*s(15),(true->[])),arc(s(9)*s(20),0,s(9)*s(21),(true->[])),arc(s(9)*s(20),1,s(9)*s(20),(true->[])),arc(s(9)*s(20),2,s(9)*s(20),(true->[])),arc(s(6)*s(21),0,s(9)*s(21),(true->[])),arc(s(6)*s(21),1,s(9)*s(21),(true->[])),arc(s(6)*s(21),2,s(9)*s(21),(true->[])),arc(s(9)*s(17),0,s(9)*s(21),(true->[])),arc(s(9)*s(17),1,s(9)*s(17),(true->[])),arc(s(9)*s(17),2,s(9)*s(6),(true->[])),arc(s(8)*s(20),0,s(6)*s(21),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(9)*s(20),(true->[])),arc(s(5)*s(21),0,s(6)*s(21),(true->[])),arc(s(5)*s(21),1,s(8)*s(21),(true->[])),arc(s(5)*s(21),2,s(9)*s(21),(true->[])),arc(s(9)*s(16),0,s(9)*s(21),(true->[])),arc(s(9)*s(16),1,s(9)*s(16),(true->[])),arc(s(9)*s(16),2,s(9)*s(3),(true->[])),arc(s(9)*s(21),0,s(9)*s(21),(true->[])),arc(s(9)*s(21),1,s(9)*s(21),(true->[])),arc(s(9)*s(21),2,s(9)*s(21),(true->[])),arc(s(8)*s(21),0,s(6)*s(21),(true->[])),arc(s(8)*s(21),1,s(8)*s(21),(true->[])),arc(s(8)*s(21),2,s(9)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(28)),sink(s(9)*s(28))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(7)*s(12),(true->[])),arc(s(7)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(5),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(8)*s(8),(true->[])),arc(s(8)*s(5),2,s(9)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(8)*s(13),(true->[])),arc(s(8)*s(9),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(4),(true->[])),arc(s(9)*s(6),1,s(9)*s(9),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(7)*s(12),0,s(3)*s(11),(true->[])),arc(s(7)*s(12),1,s(7)*s(17),(true->[])),arc(s(7)*s(12),2,s(9)*s(3),(true->[])),arc(s(9)*s(5),0,s(9)*s(4),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(3),(true->[])),arc(s(8)*s(8),0,s(6)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(12),(true->[])),arc(s(8)*s(8),2,s(9)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(7),(true->[])),arc(s(9)*s(10),1,s(9)*s(14),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(7),0,s(9)*s(7),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(15),(true->[])),arc(s(8)*s(13),0,s(6)*s(11),(true->[])),arc(s(8)*s(13),1,s(8)*s(18),(true->[])),arc(s(8)*s(13),2,s(9)*s(6),(true->[])),arc(s(9)*s(9),0,s(9)*s(7),(true->[])),arc(s(9)*s(9),1,s(9)*s(13),(true->[])),arc(s(9)*s(9),2,s(9)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(11),(true->[])),arc(s(8)*s(14),1,s(8)*s(19),(true->[])),arc(s(8)*s(14),2,s(9)*s(10),(true->[])),arc(s(5)*s(15),0,s(6)*s(11),(true->[])),arc(s(5)*s(15),1,s(8)*s(20),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(21),(true->[])),arc(s(7)*s(17),0,s(3)*s(16),(true->[])),arc(s(7)*s(17),1,s(7)*s(22),(true->[])),arc(s(7)*s(17),2,s(9)*s(3),(true->[])),arc(s(9)*s(8),0,s(9)*s(7),(true->[])),arc(s(9)*s(8),1,s(9)*s(12),(true->[])),arc(s(9)*s(8),2,s(9)*s(3),(true->[])),arc(s(8)*s(12),0,s(6)*s(11),(true->[])),arc(s(8)*s(12),1,s(8)*s(17),(true->[])),arc(s(8)*s(12),2,s(9)*s(3),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(15),(true->[])),arc(s(9)*s(14),0,s(9)*s(11),(true->[])),arc(s(9)*s(14),1,s(9)*s(19),(true->[])),arc(s(9)*s(14),2,s(9)*s(10),(true->[])),arc(s(9)*s(15),0,s(9)*s(11),(true->[])),arc(s(9)*s(15),1,s(9)*s(20),(true->[])),arc(s(9)*s(15),2,s(9)*s(15),(true->[])),arc(s(6)*s(11),0,s(9)*s(11),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(9)*s(21),(true->[])),arc(s(8)*s(18),0,s(6)*s(16),(true->[])),arc(s(8)*s(18),1,s(8)*s(23),(true->[])),arc(s(8)*s(18),2,s(9)*s(6),(true->[])),arc(s(9)*s(13),0,s(9)*s(11),(true->[])),arc(s(9)*s(13),1,s(9)*s(18),(true->[])),arc(s(9)*s(13),2,s(9)*s(6),(true->[])),arc(s(8)*s(19),0,s(6)*s(16),(true->[])),arc(s(8)*s(19),1,s(8)*s(24),(true->[])),arc(s(8)*s(19),2,s(9)*s(10),(true->[])),arc(s(8)*s(20),0,s(6)*s(16),(true->[])),arc(s(8)*s(20),1,s(8)*s(25),(true->[])),arc(s(8)*s(20),2,s(9)*s(15),(true->[])),arc(s(5)*s(21),0,s(6)*s(16),(true->[])),arc(s(5)*s(21),1,s(8)*s(26),(true->[])),arc(s(5)*s(21),2,s(9)*s(21),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(27),(true->[])),arc(s(7)*s(22),0,s(3)*s(28),(true->[])),arc(s(7)*s(22),1,s(7)*s(22),(true->[])),arc(s(7)*s(22),2,s(9)*s(3),(true->[])),arc(s(9)*s(12),0,s(9)*s(11),(true->[])),arc(s(9)*s(12),1,s(9)*s(17),(true->[])),arc(s(9)*s(12),2,s(9)*s(3),(true->[])),arc(s(8)*s(17),0,s(6)*s(16),(true->[])),arc(s(8)*s(17),1,s(8)*s(22),(true->[])),arc(s(8)*s(17),2,s(9)*s(3),(true->[])),arc(s(9)*s(11),0,s(9)*s(11),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(21),(true->[])),arc(s(9)*s(19),0,s(9)*s(16),(true->[])),arc(s(9)*s(19),1,s(9)*s(24),(true->[])),arc(s(9)*s(19),2,s(9)*s(10),(true->[])),arc(s(9)*s(20),0,s(9)*s(16),(true->[])),arc(s(9)*s(20),1,s(9)*s(25),(true->[])),arc(s(9)*s(20),2,s(9)*s(15),(true->[])),arc(s(9)*s(21),0,s(9)*s(16),(true->[])),arc(s(9)*s(21),1,s(9)*s(26),(true->[])),arc(s(9)*s(21),2,s(9)*s(21),(true->[])),arc(s(6)*s(16),0,s(9)*s(16),(true->[])),arc(s(6)*s(16),1,s(9)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(27),(true->[])),arc(s(8)*s(23),0,s(6)*s(28),(true->[])),arc(s(8)*s(23),1,s(8)*s(23),(true->[])),arc(s(8)*s(23),2,s(9)*s(6),(true->[])),arc(s(9)*s(18),0,s(9)*s(16),(true->[])),arc(s(9)*s(18),1,s(9)*s(23),(true->[])),arc(s(9)*s(18),2,s(9)*s(6),(true->[])),arc(s(8)*s(24),0,s(6)*s(28),(true->[])),arc(s(8)*s(24),1,s(8)*s(24),(true->[])),arc(s(8)*s(24),2,s(9)*s(10),(true->[])),arc(s(8)*s(25),0,s(6)*s(28),(true->[])),arc(s(8)*s(25),1,s(8)*s(25),(true->[])),arc(s(8)*s(25),2,s(9)*s(15),(true->[])),arc(s(8)*s(26),0,s(6)*s(28),(true->[])),arc(s(8)*s(26),1,s(8)*s(26),(true->[])),arc(s(8)*s(26),2,s(9)*s(21),(true->[])),arc(s(5)*s(27),0,s(6)*s(28),(true->[])),arc(s(5)*s(27),1,s(8)*s(27),(true->[])),arc(s(5)*s(27),2,s(9)*s(27),(true->[])),arc(s(3)*s(28),0,s(6)*s(28),(true->[])),arc(s(3)*s(28),1,s(6)*s(28),(true->[])),arc(s(3)*s(28),2,s(5)*s(28),(true->[])),arc(s(9)*s(17),0,s(9)*s(16),(true->[])),arc(s(9)*s(17),1,s(9)*s(22),(true->[])),arc(s(9)*s(17),2,s(9)*s(3),(true->[])),arc(s(8)*s(22),0,s(6)*s(28),(true->[])),arc(s(8)*s(22),1,s(8)*s(22),(true->[])),arc(s(8)*s(22),2,s(9)*s(3),(true->[])),arc(s(9)*s(16),0,s(9)*s(16),(true->[])),arc(s(9)*s(16),1,s(9)*s(16),(true->[])),arc(s(9)*s(16),2,s(9)*s(27),(true->[])),arc(s(9)*s(24),0,s(9)*s(28),(true->[])),arc(s(9)*s(24),1,s(9)*s(24),(true->[])),arc(s(9)*s(24),2,s(9)*s(10),(true->[])),arc(s(9)*s(25),0,s(9)*s(28),(true->[])),arc(s(9)*s(25),1,s(9)*s(25),(true->[])),arc(s(9)*s(25),2,s(9)*s(15),(true->[])),arc(s(9)*s(26),0,s(9)*s(28),(true->[])),arc(s(9)*s(26),1,s(9)*s(26),(true->[])),arc(s(9)*s(26),2,s(9)*s(21),(true->[])),arc(s(9)*s(27),0,s(9)*s(28),(true->[])),arc(s(9)*s(27),1,s(9)*s(27),(true->[])),arc(s(9)*s(27),2,s(9)*s(27),(true->[])),arc(s(6)*s(28),0,s(9)*s(28),(true->[])),arc(s(6)*s(28),1,s(9)*s(28),(true->[])),arc(s(6)*s(28),2,s(9)*s(28),(true->[])),arc(s(9)*s(23),0,s(9)*s(28),(true->[])),arc(s(9)*s(23),1,s(9)*s(23),(true->[])),arc(s(9)*s(23),2,s(9)*s(6),(true->[])),arc(s(8)*s(27),0,s(6)*s(28),(true->[])),arc(s(8)*s(27),1,s(8)*s(27),(true->[])),arc(s(8)*s(27),2,s(9)*s(27),(true->[])),arc(s(5)*s(28),0,s(6)*s(28),(true->[])),arc(s(5)*s(28),1,s(8)*s(28),(true->[])),arc(s(5)*s(28),2,s(9)*s(28),(true->[])),arc(s(9)*s(22),0,s(9)*s(28),(true->[])),arc(s(9)*s(22),1,s(9)*s(22),(true->[])),arc(s(9)*s(22),2,s(9)*s(3),(true->[])),arc(s(9)*s(28),0,s(9)*s(28),(true->[])),arc(s(9)*s(28),1,s(9)*s(28),(true->[])),arc(s(9)*s(28),2,s(9)*s(28),(true->[])),arc(s(8)*s(28),0,s(6)*s(28),(true->[])),arc(s(8)*s(28),1,s(8)*s(28),(true->[])),arc(s(8)*s(28),2,s(9)*s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3)),sink(s(14)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(2),0,s(3)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(13)*s(2),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(12)*s(2),(true->[])),arc(s(8)*s(2),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(13)*s(3),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(3)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(3),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(2),0,s(10)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(14)*s(2),(true->[])),arc(s(12)*s(2),0,s(6)*s(3),(true->[])),arc(s(12)*s(2),1,s(12)*s(2),(true->[])),arc(s(12)*s(2),2,s(14)*s(2),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(3),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(10)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6)),sink(s(14)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(3)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(6),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(6),0,s(10)*s(6),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(5),0,s(6)*s(6),(true->[])),arc(s(8)*s(5),1,s(12)*s(5),(true->[])),arc(s(8)*s(5),2,s(14)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(13)*s(5),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(2),0,s(14)*s(2),(true->[])),arc(s(10)*s(2),1,s(14)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(3)*s(6),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(4),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(4),0,s(10)*s(6),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(3),(true->[])),arc(s(12)*s(4),0,s(6)*s(6),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(6),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(5),0,s(6)*s(6),(true->[])),arc(s(12)*s(5),1,s(12)*s(5),(true->[])),arc(s(12)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(5),0,s(14)*s(6),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(5),0,s(10)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(5),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(8)*s(6),0,s(6)*s(6),(true->[])),arc(s(8)*s(6),1,s(12)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(3),(true->[])),arc(s(13)*s(6),0,s(10)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(6),0,s(6)*s(6),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(10)),sink(s(13)*s(10)),sink(s(14)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(7),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(3)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(7),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(9),(true->[])),arc(s(8)*s(8),0,s(6)*s(10),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(14)*s(2),(true->[])),arc(s(10)*s(2),1,s(14)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(11)*s(7),0,s(3)*s(10),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(13)*s(7),(true->[])),arc(s(13)*s(5),2,s(14)*s(3),(true->[])),arc(s(12)*s(7),0,s(6)*s(10),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(9),(true->[])),arc(s(6)*s(10),0,s(10)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(12)*s(8),0,s(6)*s(10),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(8),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(8),0,s(10)*s(10),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(6),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(3),(true->[])),arc(s(13)*s(7),0,s(10)*s(10),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(3),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(10)*s(10),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(9),0,s(14)*s(10),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(9),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(10),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(8),0,s(14)*s(10),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(6),(true->[])),arc(s(12)*s(9),0,s(6)*s(10),(true->[])),arc(s(12)*s(9),1,s(12)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[])),arc(s(8)*s(10),0,s(6)*s(10),(true->[])),arc(s(8)*s(10),1,s(12)*s(10),(true->[])),arc(s(8)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(7),0,s(14)*s(10),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(3),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(10)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(6)*s(10),(true->[])),arc(s(12)*s(10),1,s(12)*s(10),(true->[])),arc(s(12)*s(10),2,s(14)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(15)),sink(s(13)*s(15)),sink(s(14)*s(15))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(11)*s(11),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(8),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(14)*s(2),(true->[])),arc(s(10)*s(2),1,s(14)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(14),(true->[])),arc(s(11)*s(11),0,s(3)*s(15),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(14)*s(3),(true->[])),arc(s(12)*s(8),0,s(6)*s(7),(true->[])),arc(s(12)*s(8),1,s(12)*s(11),(true->[])),arc(s(12)*s(8),2,s(14)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(9)*s(10),0,s(10)*s(7),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(10),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(14),(true->[])),arc(s(12)*s(12),0,s(6)*s(15),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(7),(true->[])),arc(s(13)*s(9),1,s(13)*s(12),(true->[])),arc(s(13)*s(9),2,s(14)*s(6),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(15),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(14)*s(10),(true->[])),arc(s(5)*s(14),0,s(6)*s(15),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(3)*s(15),0,s(6)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(5)*s(15),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(3),(true->[])),arc(s(13)*s(8),0,s(10)*s(7),(true->[])),arc(s(13)*s(8),1,s(13)*s(11),(true->[])),arc(s(13)*s(8),2,s(14)*s(3),(true->[])),arc(s(12)*s(11),0,s(6)*s(15),(true->[])),arc(s(12)*s(11),1,s(12)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(3),(true->[])),arc(s(10)*s(7),0,s(14)*s(7),(true->[])),arc(s(10)*s(7),1,s(14)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(14),(true->[])),arc(s(13)*s(13),0,s(10)*s(15),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(7),(true->[])),arc(s(14)*s(10),1,s(14)*s(13),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(10),(true->[])),arc(s(9)*s(14),0,s(10)*s(15),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(6)*s(15),0,s(10)*s(15),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(9)*s(15),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(12),(true->[])),arc(s(14)*s(9),2,s(14)*s(6),(true->[])),arc(s(13)*s(12),0,s(10)*s(15),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(6),(true->[])),arc(s(12)*s(13),0,s(6)*s(15),(true->[])),arc(s(12)*s(13),1,s(12)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(10),(true->[])),arc(s(8)*s(14),0,s(6)*s(15),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(14)*s(14),(true->[])),arc(s(5)*s(15),0,s(6)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(15),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(14)*s(8),0,s(14)*s(7),(true->[])),arc(s(14)*s(8),1,s(14)*s(11),(true->[])),arc(s(14)*s(8),2,s(14)*s(3),(true->[])),arc(s(13)*s(11),0,s(10)*s(15),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(3),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(14),(true->[])),arc(s(14)*s(14),0,s(14)*s(15),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[])),arc(s(10)*s(15),0,s(14)*s(15),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(13),0,s(14)*s(15),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(10),(true->[])),arc(s(13)*s(14),0,s(10)*s(15),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(14)*s(14),(true->[])),arc(s(9)*s(15),0,s(10)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(15),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(12),0,s(14)*s(15),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(6),(true->[])),arc(s(12)*s(14),0,s(6)*s(15),(true->[])),arc(s(12)*s(14),1,s(12)*s(14),(true->[])),arc(s(12)*s(14),2,s(14)*s(14),(true->[])),arc(s(8)*s(15),0,s(6)*s(15),(true->[])),arc(s(8)*s(15),1,s(12)*s(15),(true->[])),arc(s(8)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(11),0,s(14)*s(15),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(3),(true->[])),arc(s(14)*s(15),0,s(14)*s(15),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(13)*s(15),0,s(10)*s(15),(true->[])),arc(s(13)*s(15),1,s(13)*s(15),(true->[])),arc(s(13)*s(15),2,s(14)*s(15),(true->[])),arc(s(12)*s(15),0,s(6)*s(15),(true->[])),arc(s(12)*s(15),1,s(12)*s(15),(true->[])),arc(s(12)*s(15),2,s(14)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(21)),sink(s(13)*s(21)),sink(s(14)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(11)*s(12),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(8),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(12)*s(13),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(14)*s(2),(true->[])),arc(s(10)*s(2),1,s(14)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(11)*s(12),0,s(3)*s(11),(true->[])),arc(s(11)*s(12),1,s(11)*s(16),(true->[])),arc(s(11)*s(12),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(14)*s(3),(true->[])),arc(s(12)*s(8),0,s(6)*s(7),(true->[])),arc(s(12)*s(8),1,s(12)*s(12),(true->[])),arc(s(12)*s(8),2,s(14)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(9)*s(10),0,s(10)*s(7),(true->[])),arc(s(9)*s(10),1,s(13)*s(14),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(10),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(6)*s(11),(true->[])),arc(s(12)*s(13),1,s(12)*s(17),(true->[])),arc(s(12)*s(13),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(7),(true->[])),arc(s(13)*s(9),1,s(13)*s(13),(true->[])),arc(s(13)*s(9),2,s(14)*s(6),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(11),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(14)*s(10),(true->[])),arc(s(5)*s(15),0,s(6)*s(11),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(20),(true->[])),arc(s(11)*s(16),0,s(3)*s(21),(true->[])),arc(s(11)*s(16),1,s(11)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(3),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(3),(true->[])),arc(s(13)*s(8),0,s(10)*s(7),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(14)*s(3),(true->[])),arc(s(12)*s(12),0,s(6)*s(11),(true->[])),arc(s(12)*s(12),1,s(12)*s(16),(true->[])),arc(s(12)*s(12),2,s(14)*s(3),(true->[])),arc(s(10)*s(7),0,s(14)*s(7),(true->[])),arc(s(10)*s(7),1,s(14)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(15),(true->[])),arc(s(13)*s(14),0,s(10)*s(11),(true->[])),arc(s(13)*s(14),1,s(13)*s(18),(true->[])),arc(s(13)*s(14),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(7),(true->[])),arc(s(14)*s(10),1,s(14)*s(14),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(10),(true->[])),arc(s(9)*s(15),0,s(10)*s(11),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(6)*s(11),0,s(10)*s(11),(true->[])),arc(s(6)*s(11),1,s(10)*s(11),(true->[])),arc(s(6)*s(11),2,s(9)*s(20),(true->[])),arc(s(12)*s(17),0,s(6)*s(21),(true->[])),arc(s(12)*s(17),1,s(12)*s(17),(true->[])),arc(s(12)*s(17),2,s(14)*s(6),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(6),(true->[])),arc(s(13)*s(13),0,s(10)*s(11),(true->[])),arc(s(13)*s(13),1,s(13)*s(17),(true->[])),arc(s(13)*s(13),2,s(14)*s(6),(true->[])),arc(s(12)*s(18),0,s(6)*s(21),(true->[])),arc(s(12)*s(18),1,s(12)*s(18),(true->[])),arc(s(12)*s(18),2,s(14)*s(10),(true->[])),arc(s(8)*s(19),0,s(6)*s(21),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(14)*s(15),(true->[])),arc(s(5)*s(20),0,s(6)*s(21),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(3)*s(21),0,s(6)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(5)*s(21),(true->[])),arc(s(14)*s(8),0,s(14)*s(7),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(3),(true->[])),arc(s(13)*s(12),0,s(10)*s(11),(true->[])),arc(s(13)*s(12),1,s(13)*s(16),(true->[])),arc(s(13)*s(12),2,s(14)*s(3),(true->[])),arc(s(12)*s(16),0,s(6)*s(21),(true->[])),arc(s(12)*s(16),1,s(12)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(3),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(15),(true->[])),arc(s(14)*s(15),0,s(14)*s(11),(true->[])),arc(s(14)*s(15),1,s(14)*s(19),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(10)*s(11),0,s(14)*s(11),(true->[])),arc(s(10)*s(11),1,s(14)*s(11),(true->[])),arc(s(10)*s(11),2,s(14)*s(20),(true->[])),arc(s(13)*s(18),0,s(10)*s(21),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(14)*s(10),(true->[])),arc(s(14)*s(14),0,s(14)*s(11),(true->[])),arc(s(14)*s(14),1,s(14)*s(18),(true->[])),arc(s(14)*s(14),2,s(14)*s(10),(true->[])),arc(s(13)*s(19),0,s(10)*s(21),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(14)*s(15),(true->[])),arc(s(9)*s(20),0,s(10)*s(21),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(6)*s(21),0,s(10)*s(21),(true->[])),arc(s(6)*s(21),1,s(10)*s(21),(true->[])),arc(s(6)*s(21),2,s(9)*s(21),(true->[])),arc(s(14)*s(13),0,s(14)*s(11),(true->[])),arc(s(14)*s(13),1,s(14)*s(17),(true->[])),arc(s(14)*s(13),2,s(14)*s(6),(true->[])),arc(s(13)*s(17),0,s(10)*s(21),(true->[])),arc(s(13)*s(17),1,s(13)*s(17),(true->[])),arc(s(13)*s(17),2,s(14)*s(6),(true->[])),arc(s(12)*s(19),0,s(6)*s(21),(true->[])),arc(s(12)*s(19),1,s(12)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(15),(true->[])),arc(s(8)*s(20),0,s(6)*s(21),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(14)*s(20),(true->[])),arc(s(5)*s(21),0,s(6)*s(21),(true->[])),arc(s(5)*s(21),1,s(8)*s(21),(true->[])),arc(s(5)*s(21),2,s(9)*s(21),(true->[])),arc(s(14)*s(12),0,s(14)*s(11),(true->[])),arc(s(14)*s(12),1,s(14)*s(16),(true->[])),arc(s(14)*s(12),2,s(14)*s(3),(true->[])),arc(s(13)*s(16),0,s(10)*s(21),(true->[])),arc(s(13)*s(16),1,s(13)*s(16),(true->[])),arc(s(13)*s(16),2,s(14)*s(3),(true->[])),arc(s(14)*s(11),0,s(14)*s(11),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(20),(true->[])),arc(s(14)*s(19),0,s(14)*s(21),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(15),(true->[])),arc(s(14)*s(20),0,s(14)*s(21),(true->[])),arc(s(14)*s(20),1,s(14)*s(20),(true->[])),arc(s(14)*s(20),2,s(14)*s(20),(true->[])),arc(s(10)*s(21),0,s(14)*s(21),(true->[])),arc(s(10)*s(21),1,s(14)*s(21),(true->[])),arc(s(10)*s(21),2,s(14)*s(21),(true->[])),arc(s(14)*s(18),0,s(14)*s(21),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(10),(true->[])),arc(s(13)*s(20),0,s(10)*s(21),(true->[])),arc(s(13)*s(20),1,s(13)*s(20),(true->[])),arc(s(13)*s(20),2,s(14)*s(20),(true->[])),arc(s(9)*s(21),0,s(10)*s(21),(true->[])),arc(s(9)*s(21),1,s(13)*s(21),(true->[])),arc(s(9)*s(21),2,s(14)*s(21),(true->[])),arc(s(14)*s(17),0,s(14)*s(21),(true->[])),arc(s(14)*s(17),1,s(14)*s(17),(true->[])),arc(s(14)*s(17),2,s(14)*s(6),(true->[])),arc(s(12)*s(20),0,s(6)*s(21),(true->[])),arc(s(12)*s(20),1,s(12)*s(20),(true->[])),arc(s(12)*s(20),2,s(14)*s(20),(true->[])),arc(s(8)*s(21),0,s(6)*s(21),(true->[])),arc(s(8)*s(21),1,s(12)*s(21),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(14)*s(16),0,s(14)*s(21),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(3),(true->[])),arc(s(14)*s(21),0,s(14)*s(21),(true->[])),arc(s(14)*s(21),1,s(14)*s(21),(true->[])),arc(s(14)*s(21),2,s(14)*s(21),(true->[])),arc(s(13)*s(21),0,s(10)*s(21),(true->[])),arc(s(13)*s(21),1,s(13)*s(21),(true->[])),arc(s(13)*s(21),2,s(14)*s(21),(true->[])),arc(s(12)*s(21),0,s(6)*s(21),(true->[])),arc(s(12)*s(21),1,s(12)*s(21),(true->[])),arc(s(12)*s(21),2,s(14)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(28)),sink(s(13)*s(28)),sink(s(14)*s(28))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(11)*s(12),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(8),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(12)*s(13),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(14)*s(2),(true->[])),arc(s(10)*s(2),1,s(14)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(11)*s(12),0,s(3)*s(11),(true->[])),arc(s(11)*s(12),1,s(11)*s(17),(true->[])),arc(s(11)*s(12),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(14)*s(3),(true->[])),arc(s(12)*s(8),0,s(6)*s(7),(true->[])),arc(s(12)*s(8),1,s(12)*s(12),(true->[])),arc(s(12)*s(8),2,s(14)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(9)*s(10),0,s(10)*s(7),(true->[])),arc(s(9)*s(10),1,s(13)*s(14),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(10),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(6)*s(11),(true->[])),arc(s(12)*s(13),1,s(12)*s(18),(true->[])),arc(s(12)*s(13),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(4),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(7),(true->[])),arc(s(13)*s(9),1,s(13)*s(13),(true->[])),arc(s(13)*s(9),2,s(14)*s(6),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(11),(true->[])),arc(s(8)*s(14),1,s(12)*s(19),(true->[])),arc(s(8)*s(14),2,s(14)*s(10),(true->[])),arc(s(5)*s(15),0,s(6)*s(11),(true->[])),arc(s(5)*s(15),1,s(8)*s(20),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(21),(true->[])),arc(s(11)*s(17),0,s(3)*s(16),(true->[])),arc(s(11)*s(17),1,s(11)*s(22),(true->[])),arc(s(11)*s(17),2,s(14)*s(3),(true->[])),arc(s(14)*s(5),0,s(14)*s(4),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(3),(true->[])),arc(s(13)*s(8),0,s(10)*s(7),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(14)*s(3),(true->[])),arc(s(12)*s(12),0,s(6)*s(11),(true->[])),arc(s(12)*s(12),1,s(12)*s(17),(true->[])),arc(s(12)*s(12),2,s(14)*s(3),(true->[])),arc(s(10)*s(7),0,s(14)*s(7),(true->[])),arc(s(10)*s(7),1,s(14)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(15),(true->[])),arc(s(13)*s(14),0,s(10)*s(11),(true->[])),arc(s(13)*s(14),1,s(13)*s(19),(true->[])),arc(s(13)*s(14),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(7),(true->[])),arc(s(14)*s(10),1,s(14)*s(14),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(10),(true->[])),arc(s(9)*s(15),0,s(10)*s(11),(true->[])),arc(s(9)*s(15),1,s(13)*s(20),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(6)*s(11),0,s(10)*s(11),(true->[])),arc(s(6)*s(11),1,s(10)*s(11),(true->[])),arc(s(6)*s(11),2,s(9)*s(21),(true->[])),arc(s(12)*s(18),0,s(6)*s(16),(true->[])),arc(s(12)*s(18),1,s(12)*s(23),(true->[])),arc(s(12)*s(18),2,s(14)*s(6),(true->[])),arc(s(14)*s(9),0,s(14)*s(7),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(6),(true->[])),arc(s(13)*s(13),0,s(10)*s(11),(true->[])),arc(s(13)*s(13),1,s(13)*s(18),(true->[])),arc(s(13)*s(13),2,s(14)*s(6),(true->[])),arc(s(12)*s(19),0,s(6)*s(16),(true->[])),arc(s(12)*s(19),1,s(12)*s(24),(true->[])),arc(s(12)*s(19),2,s(14)*s(10),(true->[])),arc(s(8)*s(20),0,s(6)*s(16),(true->[])),arc(s(8)*s(20),1,s(12)*s(25),(true->[])),arc(s(8)*s(20),2,s(14)*s(15),(true->[])),arc(s(5)*s(21),0,s(6)*s(16),(true->[])),arc(s(5)*s(21),1,s(8)*s(26),(true->[])),arc(s(5)*s(21),2,s(9)*s(21),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(27),(true->[])),arc(s(11)*s(22),0,s(3)*s(28),(true->[])),arc(s(11)*s(22),1,s(11)*s(22),(true->[])),arc(s(11)*s(22),2,s(14)*s(3),(true->[])),arc(s(14)*s(8),0,s(14)*s(7),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(3),(true->[])),arc(s(13)*s(12),0,s(10)*s(11),(true->[])),arc(s(13)*s(12),1,s(13)*s(17),(true->[])),arc(s(13)*s(12),2,s(14)*s(3),(true->[])),arc(s(12)*s(17),0,s(6)*s(16),(true->[])),arc(s(12)*s(17),1,s(12)*s(22),(true->[])),arc(s(12)*s(17),2,s(14)*s(3),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(15),(true->[])),arc(s(14)*s(15),0,s(14)*s(11),(true->[])),arc(s(14)*s(15),1,s(14)*s(20),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(10)*s(11),0,s(14)*s(11),(true->[])),arc(s(10)*s(11),1,s(14)*s(11),(true->[])),arc(s(10)*s(11),2,s(14)*s(21),(true->[])),arc(s(13)*s(19),0,s(10)*s(16),(true->[])),arc(s(13)*s(19),1,s(13)*s(24),(true->[])),arc(s(13)*s(19),2,s(14)*s(10),(true->[])),arc(s(14)*s(14),0,s(14)*s(11),(true->[])),arc(s(14)*s(14),1,s(14)*s(19),(true->[])),arc(s(14)*s(14),2,s(14)*s(10),(true->[])),arc(s(13)*s(20),0,s(10)*s(16),(true->[])),arc(s(13)*s(20),1,s(13)*s(25),(true->[])),arc(s(13)*s(20),2,s(14)*s(15),(true->[])),arc(s(9)*s(21),0,s(10)*s(16),(true->[])),arc(s(9)*s(21),1,s(13)*s(26),(true->[])),arc(s(9)*s(21),2,s(14)*s(21),(true->[])),arc(s(6)*s(16),0,s(10)*s(16),(true->[])),arc(s(6)*s(16),1,s(10)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(27),(true->[])),arc(s(12)*s(23),0,s(6)*s(28),(true->[])),arc(s(12)*s(23),1,s(12)*s(23),(true->[])),arc(s(12)*s(23),2,s(14)*s(6),(true->[])),arc(s(14)*s(13),0,s(14)*s(11),(true->[])),arc(s(14)*s(13),1,s(14)*s(18),(true->[])),arc(s(14)*s(13),2,s(14)*s(6),(true->[])),arc(s(13)*s(18),0,s(10)*s(16),(true->[])),arc(s(13)*s(18),1,s(13)*s(23),(true->[])),arc(s(13)*s(18),2,s(14)*s(6),(true->[])),arc(s(12)*s(24),0,s(6)*s(28),(true->[])),arc(s(12)*s(24),1,s(12)*s(24),(true->[])),arc(s(12)*s(24),2,s(14)*s(10),(true->[])),arc(s(12)*s(25),0,s(6)*s(28),(true->[])),arc(s(12)*s(25),1,s(12)*s(25),(true->[])),arc(s(12)*s(25),2,s(14)*s(15),(true->[])),arc(s(8)*s(26),0,s(6)*s(28),(true->[])),arc(s(8)*s(26),1,s(12)*s(26),(true->[])),arc(s(8)*s(26),2,s(14)*s(21),(true->[])),arc(s(5)*s(27),0,s(6)*s(28),(true->[])),arc(s(5)*s(27),1,s(8)*s(27),(true->[])),arc(s(5)*s(27),2,s(9)*s(27),(true->[])),arc(s(3)*s(28),0,s(6)*s(28),(true->[])),arc(s(3)*s(28),1,s(6)*s(28),(true->[])),arc(s(3)*s(28),2,s(5)*s(28),(true->[])),arc(s(14)*s(12),0,s(14)*s(11),(true->[])),arc(s(14)*s(12),1,s(14)*s(17),(true->[])),arc(s(14)*s(12),2,s(14)*s(3),(true->[])),arc(s(13)*s(17),0,s(10)*s(16),(true->[])),arc(s(13)*s(17),1,s(13)*s(22),(true->[])),arc(s(13)*s(17),2,s(14)*s(3),(true->[])),arc(s(12)*s(22),0,s(6)*s(28),(true->[])),arc(s(12)*s(22),1,s(12)*s(22),(true->[])),arc(s(12)*s(22),2,s(14)*s(3),(true->[])),arc(s(14)*s(11),0,s(14)*s(11),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(21),(true->[])),arc(s(14)*s(20),0,s(14)*s(16),(true->[])),arc(s(14)*s(20),1,s(14)*s(25),(true->[])),arc(s(14)*s(20),2,s(14)*s(15),(true->[])),arc(s(14)*s(21),0,s(14)*s(16),(true->[])),arc(s(14)*s(21),1,s(14)*s(26),(true->[])),arc(s(14)*s(21),2,s(14)*s(21),(true->[])),arc(s(10)*s(16),0,s(14)*s(16),(true->[])),arc(s(10)*s(16),1,s(14)*s(16),(true->[])),arc(s(10)*s(16),2,s(14)*s(27),(true->[])),arc(s(13)*s(24),0,s(10)*s(28),(true->[])),arc(s(13)*s(24),1,s(13)*s(24),(true->[])),arc(s(13)*s(24),2,s(14)*s(10),(true->[])),arc(s(14)*s(19),0,s(14)*s(16),(true->[])),arc(s(14)*s(19),1,s(14)*s(24),(true->[])),arc(s(14)*s(19),2,s(14)*s(10),(true->[])),arc(s(13)*s(25),0,s(10)*s(28),(true->[])),arc(s(13)*s(25),1,s(13)*s(25),(true->[])),arc(s(13)*s(25),2,s(14)*s(15),(true->[])),arc(s(13)*s(26),0,s(10)*s(28),(true->[])),arc(s(13)*s(26),1,s(13)*s(26),(true->[])),arc(s(13)*s(26),2,s(14)*s(21),(true->[])),arc(s(9)*s(27),0,s(10)*s(28),(true->[])),arc(s(9)*s(27),1,s(13)*s(27),(true->[])),arc(s(9)*s(27),2,s(14)*s(27),(true->[])),arc(s(6)*s(28),0,s(10)*s(28),(true->[])),arc(s(6)*s(28),1,s(10)*s(28),(true->[])),arc(s(6)*s(28),2,s(9)*s(28),(true->[])),arc(s(14)*s(18),0,s(14)*s(16),(true->[])),arc(s(14)*s(18),1,s(14)*s(23),(true->[])),arc(s(14)*s(18),2,s(14)*s(6),(true->[])),arc(s(13)*s(23),0,s(10)*s(28),(true->[])),arc(s(13)*s(23),1,s(13)*s(23),(true->[])),arc(s(13)*s(23),2,s(14)*s(6),(true->[])),arc(s(12)*s(26),0,s(6)*s(28),(true->[])),arc(s(12)*s(26),1,s(12)*s(26),(true->[])),arc(s(12)*s(26),2,s(14)*s(21),(true->[])),arc(s(8)*s(27),0,s(6)*s(28),(true->[])),arc(s(8)*s(27),1,s(12)*s(27),(true->[])),arc(s(8)*s(27),2,s(14)*s(27),(true->[])),arc(s(5)*s(28),0,s(6)*s(28),(true->[])),arc(s(5)*s(28),1,s(8)*s(28),(true->[])),arc(s(5)*s(28),2,s(9)*s(28),(true->[])),arc(s(14)*s(17),0,s(14)*s(16),(true->[])),arc(s(14)*s(17),1,s(14)*s(22),(true->[])),arc(s(14)*s(17),2,s(14)*s(3),(true->[])),arc(s(13)*s(22),0,s(10)*s(28),(true->[])),arc(s(13)*s(22),1,s(13)*s(22),(true->[])),arc(s(13)*s(22),2,s(14)*s(3),(true->[])),arc(s(14)*s(16),0,s(14)*s(16),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(27),(true->[])),arc(s(14)*s(25),0,s(14)*s(28),(true->[])),arc(s(14)*s(25),1,s(14)*s(25),(true->[])),arc(s(14)*s(25),2,s(14)*s(15),(true->[])),arc(s(14)*s(26),0,s(14)*s(28),(true->[])),arc(s(14)*s(26),1,s(14)*s(26),(true->[])),arc(s(14)*s(26),2,s(14)*s(21),(true->[])),arc(s(14)*s(27),0,s(14)*s(28),(true->[])),arc(s(14)*s(27),1,s(14)*s(27),(true->[])),arc(s(14)*s(27),2,s(14)*s(27),(true->[])),arc(s(10)*s(28),0,s(14)*s(28),(true->[])),arc(s(10)*s(28),1,s(14)*s(28),(true->[])),arc(s(10)*s(28),2,s(14)*s(28),(true->[])),arc(s(14)*s(24),0,s(14)*s(28),(true->[])),arc(s(14)*s(24),1,s(14)*s(24),(true->[])),arc(s(14)*s(24),2,s(14)*s(10),(true->[])),arc(s(13)*s(27),0,s(10)*s(28),(true->[])),arc(s(13)*s(27),1,s(13)*s(27),(true->[])),arc(s(13)*s(27),2,s(14)*s(27),(true->[])),arc(s(9)*s(28),0,s(10)*s(28),(true->[])),arc(s(9)*s(28),1,s(13)*s(28),(true->[])),arc(s(9)*s(28),2,s(14)*s(28),(true->[])),arc(s(14)*s(23),0,s(14)*s(28),(true->[])),arc(s(14)*s(23),1,s(14)*s(23),(true->[])),arc(s(14)*s(23),2,s(14)*s(6),(true->[])),arc(s(12)*s(27),0,s(6)*s(28),(true->[])),arc(s(12)*s(27),1,s(12)*s(27),(true->[])),arc(s(12)*s(27),2,s(14)*s(27),(true->[])),arc(s(8)*s(28),0,s(6)*s(28),(true->[])),arc(s(8)*s(28),1,s(12)*s(28),(true->[])),arc(s(8)*s(28),2,s(14)*s(28),(true->[])),arc(s(14)*s(22),0,s(14)*s(28),(true->[])),arc(s(14)*s(22),1,s(14)*s(22),(true->[])),arc(s(14)*s(22),2,s(14)*s(3),(true->[])),arc(s(14)*s(28),0,s(14)*s(28),(true->[])),arc(s(14)*s(28),1,s(14)*s(28),(true->[])),arc(s(14)*s(28),2,s(14)*s(28),(true->[])),arc(s(13)*s(28),0,s(10)*s(28),(true->[])),arc(s(13)*s(28),1,s(13)*s(28),(true->[])),arc(s(13)*s(28),2,s(14)*s(28),(true->[])),arc(s(12)*s(28),0,s(6)*s(28),(true->[])),arc(s(12)*s(28),1,s(12)*s(28),(true->[])),arc(s(12)*s(28),2,s(14)*s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(3)),sink(s(18)*s(3)),sink(s(19)*s(3)),sink(s(20)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(2),0,s(3)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(13)*s(2),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(12)*s(2),(true->[])),arc(s(8)*s(2),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(13)*s(3),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(3)*s(3),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(2),0,s(10)*s(3),(true->[])),arc(s(13)*s(2),1,s(18)*s(2),(true->[])),arc(s(13)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(2),0,s(6)*s(3),(true->[])),arc(s(12)*s(2),1,s(17)*s(2),(true->[])),arc(s(12)*s(2),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(3),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(3),0,s(10)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(16)*s(2),0,s(3)*s(3),(true->[])),arc(s(16)*s(2),1,s(16)*s(2),(true->[])),arc(s(16)*s(2),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(3),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(2),0,s(15)*s(3),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(20)*s(2),(true->[])),arc(s(18)*s(2),0,s(10)*s(3),(true->[])),arc(s(18)*s(2),1,s(18)*s(2),(true->[])),arc(s(18)*s(2),2,s(20)*s(2),(true->[])),arc(s(17)*s(2),0,s(6)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(20)*s(2),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(3),(true->[])),arc(s(18)*s(3),0,s(10)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(6)),sink(s(18)*s(6)),sink(s(19)*s(6)),sink(s(20)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(3)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(6),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(6),0,s(10)*s(6),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(5),0,s(6)*s(6),(true->[])),arc(s(8)*s(5),1,s(12)*s(5),(true->[])),arc(s(8)*s(5),2,s(14)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(13)*s(5),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(3)*s(6),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(10)*s(6),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(3),(true->[])),arc(s(12)*s(4),0,s(6)*s(6),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(6),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(6),0,s(15)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(5),0,s(6)*s(6),(true->[])),arc(s(12)*s(5),1,s(17)*s(5),(true->[])),arc(s(12)*s(5),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(19)*s(5),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(13)*s(5),0,s(10)*s(6),(true->[])),arc(s(13)*s(5),1,s(18)*s(5),(true->[])),arc(s(13)*s(5),2,s(20)*s(5),(true->[])),arc(s(15)*s(2),0,s(20)*s(2),(true->[])),arc(s(15)*s(2),1,s(20)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(8)*s(6),0,s(6)*s(6),(true->[])),arc(s(8)*s(6),1,s(12)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(3)*s(6),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(4),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(3),(true->[])),arc(s(18)*s(4),0,s(10)*s(6),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(3),(true->[])),arc(s(17)*s(4),0,s(6)*s(6),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(3),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(13)*s(6),0,s(10)*s(6),(true->[])),arc(s(13)*s(6),1,s(18)*s(6),(true->[])),arc(s(13)*s(6),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(17)*s(5),0,s(6)*s(6),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(5),0,s(20)*s(6),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(19)*s(5),(true->[])),arc(s(19)*s(5),2,s(20)*s(5),(true->[])),arc(s(18)*s(5),0,s(10)*s(6),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(20)*s(5),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(5),(true->[])),arc(s(12)*s(6),0,s(6)*s(6),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(6),(true->[])),arc(s(20)*s(4),0,s(20)*s(6),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(3),(true->[])),arc(s(18)*s(6),0,s(10)*s(6),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(6),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(6),(true->[])),arc(s(17)*s(6),0,s(6)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(20)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(10)),sink(s(18)*s(10)),sink(s(19)*s(10)),sink(s(20)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(7),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(3)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(7),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(9),(true->[])),arc(s(8)*s(8),0,s(6)*s(10),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(11)*s(7),0,s(3)*s(10),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(5),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(18)*s(7),(true->[])),arc(s(13)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(7),0,s(6)*s(10),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(9),(true->[])),arc(s(6)*s(10),0,s(10)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(12)*s(8),0,s(6)*s(10),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(4),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(8),0,s(10)*s(10),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(6),(true->[])),arc(s(15)*s(2),0,s(20)*s(2),(true->[])),arc(s(15)*s(2),1,s(20)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(16)*s(7),0,s(3)*s(10),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(5),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(5),0,s(15)*s(4),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(20)*s(3),(true->[])),arc(s(18)*s(7),0,s(10)*s(10),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(3),(true->[])),arc(s(17)*s(7),0,s(6)*s(10),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(3),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(10)*s(10),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(9),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(10),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(17)*s(8),0,s(6)*s(10),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(4),(true->[])),arc(s(20)*s(6),1,s(20)*s(8),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(8),0,s(15)*s(10),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(6),(true->[])),arc(s(18)*s(8),0,s(10)*s(10),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(6),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(6),(true->[])),arc(s(12)*s(9),0,s(6)*s(10),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(20)*s(9),(true->[])),arc(s(8)*s(10),0,s(6)*s(10),(true->[])),arc(s(8)*s(10),1,s(12)*s(10),(true->[])),arc(s(8)*s(10),2,s(14)*s(10),(true->[])),arc(s(20)*s(5),0,s(20)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(3),(true->[])),arc(s(19)*s(7),0,s(15)*s(10),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(3),(true->[])),arc(s(14)*s(10),0,s(15)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(10),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(9),0,s(10)*s(10),(true->[])),arc(s(18)*s(9),1,s(18)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(9),0,s(20)*s(10),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(9),(true->[])),arc(s(13)*s(10),0,s(10)*s(10),(true->[])),arc(s(13)*s(10),1,s(18)*s(10),(true->[])),arc(s(13)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(8),0,s(20)*s(10),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(6),(true->[])),arc(s(17)*s(9),0,s(6)*s(10),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(20)*s(9),(true->[])),arc(s(12)*s(10),0,s(6)*s(10),(true->[])),arc(s(12)*s(10),1,s(17)*s(10),(true->[])),arc(s(12)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(7),0,s(20)*s(10),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(3),(true->[])),arc(s(19)*s(10),0,s(15)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(10)*s(10),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(20)*s(10),(true->[])),arc(s(17)*s(10),0,s(6)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(20)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(15)),sink(s(18)*s(15)),sink(s(19)*s(15)),sink(s(20)*s(15))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(11)*s(11),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(8),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(14),(true->[])),arc(s(11)*s(11),0,s(3)*s(15),(true->[])),arc(s(11)*s(11),1,s(16)*s(11),(true->[])),arc(s(11)*s(11),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(5),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(18)*s(8),(true->[])),arc(s(13)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(8),0,s(6)*s(7),(true->[])),arc(s(12)*s(8),1,s(17)*s(11),(true->[])),arc(s(12)*s(8),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(10),0,s(10)*s(7),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(10),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(14),(true->[])),arc(s(12)*s(12),0,s(6)*s(15),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(4),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(7),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(20)*s(6),(true->[])),arc(s(15)*s(2),0,s(20)*s(2),(true->[])),arc(s(15)*s(2),1,s(20)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(15),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(14)*s(10),(true->[])),arc(s(5)*s(14),0,s(6)*s(15),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(3)*s(15),0,s(6)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(5)*s(15),(true->[])),arc(s(16)*s(11),0,s(3)*s(15),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(5),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(5),0,s(15)*s(4),(true->[])),arc(s(19)*s(5),1,s(19)*s(8),(true->[])),arc(s(19)*s(5),2,s(20)*s(3),(true->[])),arc(s(18)*s(8),0,s(10)*s(7),(true->[])),arc(s(18)*s(8),1,s(18)*s(11),(true->[])),arc(s(18)*s(8),2,s(20)*s(3),(true->[])),arc(s(17)*s(11),0,s(6)*s(15),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(20)*s(3),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(14),(true->[])),arc(s(13)*s(13),0,s(10)*s(15),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(15)*s(7),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(10),(true->[])),arc(s(9)*s(14),0,s(10)*s(15),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(6)*s(15),0,s(10)*s(15),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(9)*s(15),(true->[])),arc(s(17)*s(12),0,s(6)*s(15),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(4),(true->[])),arc(s(20)*s(6),1,s(20)*s(9),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(9),0,s(15)*s(7),(true->[])),arc(s(19)*s(9),1,s(19)*s(12),(true->[])),arc(s(19)*s(9),2,s(20)*s(6),(true->[])),arc(s(18)*s(12),0,s(10)*s(15),(true->[])),arc(s(18)*s(12),1,s(18)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(6),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(6),(true->[])),arc(s(12)*s(13),0,s(6)*s(15),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(20)*s(10),(true->[])),arc(s(8)*s(14),0,s(6)*s(15),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(14)*s(14),(true->[])),arc(s(5)*s(15),0,s(6)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(15),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(20)*s(5),0,s(20)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(8),(true->[])),arc(s(20)*s(5),2,s(20)*s(3),(true->[])),arc(s(19)*s(8),0,s(15)*s(7),(true->[])),arc(s(19)*s(8),1,s(19)*s(11),(true->[])),arc(s(19)*s(8),2,s(20)*s(3),(true->[])),arc(s(18)*s(11),0,s(10)*s(15),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(3),(true->[])),arc(s(14)*s(14),0,s(15)*s(15),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(15)*s(7),0,s(20)*s(7),(true->[])),arc(s(15)*s(7),1,s(20)*s(7),(true->[])),arc(s(15)*s(7),2,s(20)*s(14),(true->[])),arc(s(10)*s(15),0,s(15)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(18)*s(13),0,s(10)*s(15),(true->[])),arc(s(18)*s(13),1,s(18)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(7),(true->[])),arc(s(20)*s(10),1,s(20)*s(13),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(13),0,s(15)*s(15),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(20)*s(10),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(10),(true->[])),arc(s(13)*s(14),0,s(10)*s(15),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(20)*s(14),(true->[])),arc(s(9)*s(15),0,s(10)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(15),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(20)*s(9),0,s(20)*s(7),(true->[])),arc(s(20)*s(9),1,s(20)*s(12),(true->[])),arc(s(20)*s(9),2,s(20)*s(6),(true->[])),arc(s(19)*s(12),0,s(15)*s(15),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(6),(true->[])),arc(s(17)*s(13),0,s(6)*s(15),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(10),(true->[])),arc(s(12)*s(14),0,s(6)*s(15),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(20)*s(14),(true->[])),arc(s(8)*s(15),0,s(6)*s(15),(true->[])),arc(s(8)*s(15),1,s(12)*s(15),(true->[])),arc(s(8)*s(15),2,s(14)*s(15),(true->[])),arc(s(20)*s(8),0,s(20)*s(7),(true->[])),arc(s(20)*s(8),1,s(20)*s(11),(true->[])),arc(s(20)*s(8),2,s(20)*s(3),(true->[])),arc(s(19)*s(11),0,s(15)*s(15),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(3),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(20)*s(15),(true->[])),arc(s(19)*s(14),0,s(15)*s(15),(true->[])),arc(s(19)*s(14),1,s(19)*s(14),(true->[])),arc(s(19)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(14),0,s(20)*s(15),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(7),0,s(20)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(14),(true->[])),arc(s(14)*s(15),0,s(15)*s(15),(true->[])),arc(s(14)*s(15),1,s(19)*s(15),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(20)*s(13),0,s(20)*s(15),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(10),(true->[])),arc(s(18)*s(14),0,s(10)*s(15),(true->[])),arc(s(18)*s(14),1,s(18)*s(14),(true->[])),arc(s(18)*s(14),2,s(20)*s(14),(true->[])),arc(s(13)*s(15),0,s(10)*s(15),(true->[])),arc(s(13)*s(15),1,s(18)*s(15),(true->[])),arc(s(13)*s(15),2,s(20)*s(15),(true->[])),arc(s(20)*s(12),0,s(20)*s(15),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(6),(true->[])),arc(s(17)*s(14),0,s(6)*s(15),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[])),arc(s(12)*s(15),0,s(6)*s(15),(true->[])),arc(s(12)*s(15),1,s(17)*s(15),(true->[])),arc(s(12)*s(15),2,s(20)*s(15),(true->[])),arc(s(20)*s(11),0,s(20)*s(15),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(3),(true->[])),arc(s(20)*s(15),0,s(20)*s(15),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(20)*s(15),(true->[])),arc(s(19)*s(15),0,s(15)*s(15),(true->[])),arc(s(19)*s(15),1,s(19)*s(15),(true->[])),arc(s(19)*s(15),2,s(20)*s(15),(true->[])),arc(s(18)*s(15),0,s(10)*s(15),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(20)*s(15),(true->[])),arc(s(17)*s(15),0,s(6)*s(15),(true->[])),arc(s(17)*s(15),1,s(17)*s(15),(true->[])),arc(s(17)*s(15),2,s(20)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(21)),sink(s(18)*s(21)),sink(s(19)*s(21)),sink(s(20)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(11)*s(12),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(8),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(12)*s(13),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(11)*s(12),0,s(3)*s(11),(true->[])),arc(s(11)*s(12),1,s(16)*s(16),(true->[])),arc(s(11)*s(12),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(5),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(18)*s(8),(true->[])),arc(s(13)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(8),0,s(6)*s(7),(true->[])),arc(s(12)*s(8),1,s(17)*s(12),(true->[])),arc(s(12)*s(8),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(10),0,s(10)*s(7),(true->[])),arc(s(9)*s(10),1,s(13)*s(14),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(10),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(6)*s(11),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(4),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(7),(true->[])),arc(s(13)*s(9),1,s(18)*s(13),(true->[])),arc(s(13)*s(9),2,s(20)*s(6),(true->[])),arc(s(15)*s(2),0,s(20)*s(2),(true->[])),arc(s(15)*s(2),1,s(20)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(11),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(14)*s(10),(true->[])),arc(s(5)*s(15),0,s(6)*s(11),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(20),(true->[])),arc(s(16)*s(16),0,s(3)*s(21),(true->[])),arc(s(16)*s(16),1,s(16)*s(16),(true->[])),arc(s(16)*s(16),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(5),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(5),0,s(15)*s(4),(true->[])),arc(s(19)*s(5),1,s(19)*s(8),(true->[])),arc(s(19)*s(5),2,s(20)*s(3),(true->[])),arc(s(18)*s(8),0,s(10)*s(7),(true->[])),arc(s(18)*s(8),1,s(18)*s(12),(true->[])),arc(s(18)*s(8),2,s(20)*s(3),(true->[])),arc(s(17)*s(12),0,s(6)*s(11),(true->[])),arc(s(17)*s(12),1,s(17)*s(16),(true->[])),arc(s(17)*s(12),2,s(20)*s(3),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(15),(true->[])),arc(s(13)*s(14),0,s(10)*s(11),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(15)*s(7),(true->[])),arc(s(14)*s(10),1,s(19)*s(14),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(10),(true->[])),arc(s(9)*s(15),0,s(10)*s(11),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(6)*s(11),0,s(10)*s(11),(true->[])),arc(s(6)*s(11),1,s(10)*s(11),(true->[])),arc(s(6)*s(11),2,s(9)*s(20),(true->[])),arc(s(17)*s(17),0,s(6)*s(21),(true->[])),arc(s(17)*s(17),1,s(17)*s(17),(true->[])),arc(s(17)*s(17),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(4),(true->[])),arc(s(20)*s(6),1,s(20)*s(9),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(9),0,s(15)*s(7),(true->[])),arc(s(19)*s(9),1,s(19)*s(13),(true->[])),arc(s(19)*s(9),2,s(20)*s(6),(true->[])),arc(s(18)*s(13),0,s(10)*s(11),(true->[])),arc(s(18)*s(13),1,s(18)*s(17),(true->[])),arc(s(18)*s(13),2,s(20)*s(6),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(6),(true->[])),arc(s(12)*s(18),0,s(6)*s(21),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(20)*s(10),(true->[])),arc(s(8)*s(19),0,s(6)*s(21),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(14)*s(15),(true->[])),arc(s(5)*s(20),0,s(6)*s(21),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(3)*s(21),0,s(6)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(5)*s(21),(true->[])),arc(s(20)*s(5),0,s(20)*s(4),(true->[])),arc(s(20)*s(5),1,s(20)*s(8),(true->[])),arc(s(20)*s(5),2,s(20)*s(3),(true->[])),arc(s(19)*s(8),0,s(15)*s(7),(true->[])),arc(s(19)*s(8),1,s(19)*s(12),(true->[])),arc(s(19)*s(8),2,s(20)*s(3),(true->[])),arc(s(18)*s(12),0,s(10)*s(11),(true->[])),arc(s(18)*s(12),1,s(18)*s(16),(true->[])),arc(s(18)*s(12),2,s(20)*s(3),(true->[])),arc(s(17)*s(16),0,s(6)*s(21),(true->[])),arc(s(17)*s(16),1,s(17)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(3),(true->[])),arc(s(14)*s(15),0,s(15)*s(11),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(15)*s(7),0,s(20)*s(7),(true->[])),arc(s(15)*s(7),1,s(20)*s(7),(true->[])),arc(s(15)*s(7),2,s(20)*s(15),(true->[])),arc(s(10)*s(11),0,s(15)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(14)*s(20),(true->[])),arc(s(18)*s(18),0,s(10)*s(21),(true->[])),arc(s(18)*s(18),1,s(18)*s(18),(true->[])),arc(s(18)*s(18),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(7),(true->[])),arc(s(20)*s(10),1,s(20)*s(14),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(14),0,s(15)*s(11),(true->[])),arc(s(19)*s(14),1,s(19)*s(18),(true->[])),arc(s(19)*s(14),2,s(20)*s(10),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(10),(true->[])),arc(s(13)*s(19),0,s(10)*s(21),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(20)*s(15),(true->[])),arc(s(9)*s(20),0,s(10)*s(21),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(6)*s(21),0,s(10)*s(21),(true->[])),arc(s(6)*s(21),1,s(10)*s(21),(true->[])),arc(s(6)*s(21),2,s(9)*s(21),(true->[])),arc(s(20)*s(9),0,s(20)*s(7),(true->[])),arc(s(20)*s(9),1,s(20)*s(13),(true->[])),arc(s(20)*s(9),2,s(20)*s(6),(true->[])),arc(s(19)*s(13),0,s(15)*s(11),(true->[])),arc(s(19)*s(13),1,s(19)*s(17),(true->[])),arc(s(19)*s(13),2,s(20)*s(6),(true->[])),arc(s(18)*s(17),0,s(10)*s(21),(true->[])),arc(s(18)*s(17),1,s(18)*s(17),(true->[])),arc(s(18)*s(17),2,s(20)*s(6),(true->[])),arc(s(17)*s(18),0,s(6)*s(21),(true->[])),arc(s(17)*s(18),1,s(17)*s(18),(true->[])),arc(s(17)*s(18),2,s(20)*s(10),(true->[])),arc(s(12)*s(19),0,s(6)*s(21),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(20)*s(15),(true->[])),arc(s(8)*s(20),0,s(6)*s(21),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(14)*s(20),(true->[])),arc(s(5)*s(21),0,s(6)*s(21),(true->[])),arc(s(5)*s(21),1,s(8)*s(21),(true->[])),arc(s(5)*s(21),2,s(9)*s(21),(true->[])),arc(s(20)*s(8),0,s(20)*s(7),(true->[])),arc(s(20)*s(8),1,s(20)*s(12),(true->[])),arc(s(20)*s(8),2,s(20)*s(3),(true->[])),arc(s(19)*s(12),0,s(15)*s(11),(true->[])),arc(s(19)*s(12),1,s(19)*s(16),(true->[])),arc(s(19)*s(12),2,s(20)*s(3),(true->[])),arc(s(18)*s(16),0,s(10)*s(21),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(3),(true->[])),arc(s(15)*s(11),0,s(20)*s(11),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(20)*s(20),(true->[])),arc(s(19)*s(19),0,s(15)*s(21),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(20)*s(15),(true->[])),arc(s(20)*s(15),0,s(20)*s(11),(true->[])),arc(s(20)*s(15),1,s(20)*s(19),(true->[])),arc(s(20)*s(15),2,s(20)*s(15),(true->[])),arc(s(20)*s(7),0,s(20)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(15),(true->[])),arc(s(14)*s(20),0,s(15)*s(21),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(20)*s(20),(true->[])),arc(s(10)*s(21),0,s(15)*s(21),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(14)*s(21),(true->[])),arc(s(20)*s(14),0,s(20)*s(11),(true->[])),arc(s(20)*s(14),1,s(20)*s(18),(true->[])),arc(s(20)*s(14),2,s(20)*s(10),(true->[])),arc(s(19)*s(18),0,s(15)*s(21),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(20)*s(10),(true->[])),arc(s(18)*s(19),0,s(10)*s(21),(true->[])),arc(s(18)*s(19),1,s(18)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(15),(true->[])),arc(s(13)*s(20),0,s(10)*s(21),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(20)*s(20),(true->[])),arc(s(9)*s(21),0,s(10)*s(21),(true->[])),arc(s(9)*s(21),1,s(13)*s(21),(true->[])),arc(s(9)*s(21),2,s(14)*s(21),(true->[])),arc(s(20)*s(13),0,s(20)*s(11),(true->[])),arc(s(20)*s(13),1,s(20)*s(17),(true->[])),arc(s(20)*s(13),2,s(20)*s(6),(true->[])),arc(s(19)*s(17),0,s(15)*s(21),(true->[])),arc(s(19)*s(17),1,s(19)*s(17),(true->[])),arc(s(19)*s(17),2,s(20)*s(6),(true->[])),arc(s(17)*s(19),0,s(6)*s(21),(true->[])),arc(s(17)*s(19),1,s(17)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(15),(true->[])),arc(s(12)*s(20),0,s(6)*s(21),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(20)*s(20),(true->[])),arc(s(8)*s(21),0,s(6)*s(21),(true->[])),arc(s(8)*s(21),1,s(12)*s(21),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(20)*s(12),0,s(20)*s(11),(true->[])),arc(s(20)*s(12),1,s(20)*s(16),(true->[])),arc(s(20)*s(12),2,s(20)*s(3),(true->[])),arc(s(19)*s(16),0,s(15)*s(21),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(20)*s(3),(true->[])),arc(s(20)*s(11),0,s(20)*s(11),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(20),(true->[])),arc(s(20)*s(20),0,s(20)*s(21),(true->[])),arc(s(20)*s(20),1,s(20)*s(20),(true->[])),arc(s(20)*s(20),2,s(20)*s(20),(true->[])),arc(s(15)*s(21),0,s(20)*s(21),(true->[])),arc(s(15)*s(21),1,s(20)*s(21),(true->[])),arc(s(15)*s(21),2,s(20)*s(21),(true->[])),arc(s(20)*s(19),0,s(20)*s(21),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(20)*s(15),(true->[])),arc(s(19)*s(20),0,s(15)*s(21),(true->[])),arc(s(19)*s(20),1,s(19)*s(20),(true->[])),arc(s(19)*s(20),2,s(20)*s(20),(true->[])),arc(s(14)*s(21),0,s(15)*s(21),(true->[])),arc(s(14)*s(21),1,s(19)*s(21),(true->[])),arc(s(14)*s(21),2,s(20)*s(21),(true->[])),arc(s(20)*s(18),0,s(20)*s(21),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(20)*s(10),(true->[])),arc(s(18)*s(20),0,s(10)*s(21),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(20)*s(20),(true->[])),arc(s(13)*s(21),0,s(10)*s(21),(true->[])),arc(s(13)*s(21),1,s(18)*s(21),(true->[])),arc(s(13)*s(21),2,s(20)*s(21),(true->[])),arc(s(20)*s(17),0,s(20)*s(21),(true->[])),arc(s(20)*s(17),1,s(20)*s(17),(true->[])),arc(s(20)*s(17),2,s(20)*s(6),(true->[])),arc(s(17)*s(20),0,s(6)*s(21),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(20)*s(20),(true->[])),arc(s(12)*s(21),0,s(6)*s(21),(true->[])),arc(s(12)*s(21),1,s(17)*s(21),(true->[])),arc(s(12)*s(21),2,s(20)*s(21),(true->[])),arc(s(20)*s(16),0,s(20)*s(21),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(3),(true->[])),arc(s(20)*s(21),0,s(20)*s(21),(true->[])),arc(s(20)*s(21),1,s(20)*s(21),(true->[])),arc(s(20)*s(21),2,s(20)*s(21),(true->[])),arc(s(19)*s(21),0,s(15)*s(21),(true->[])),arc(s(19)*s(21),1,s(19)*s(21),(true->[])),arc(s(19)*s(21),2,s(20)*s(21),(true->[])),arc(s(18)*s(21),0,s(10)*s(21),(true->[])),arc(s(18)*s(21),1,s(18)*s(21),(true->[])),arc(s(18)*s(21),2,s(20)*s(21),(true->[])),arc(s(17)*s(21),0,s(6)*s(21),(true->[])),arc(s(17)*s(21),1,s(17)*s(21),(true->[])),arc(s(17)*s(21),2,s(20)*s(21),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_plain, sum_width_plain_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(3)),sink(s(24)*s(3)),sink(s(25)*s(3)),sink(s(26)*s(3)),sink(s(27)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(2),0,s(3)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(13)*s(2),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(12)*s(2),(true->[])),arc(s(8)*s(2),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(13)*s(3),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(3)*s(3),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(2),0,s(10)*s(3),(true->[])),arc(s(13)*s(2),1,s(18)*s(2),(true->[])),arc(s(13)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(2),0,s(6)*s(3),(true->[])),arc(s(12)*s(2),1,s(17)*s(2),(true->[])),arc(s(12)*s(2),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(3),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(3),0,s(10)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(3),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(16)*s(2),0,s(3)*s(3),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(21)*s(3),(true->[])),arc(s(20)*s(2),1,s(26)*s(2),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(2),0,s(15)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(2),(true->[])),arc(s(19)*s(2),2,s(27)*s(2),(true->[])),arc(s(18)*s(2),0,s(10)*s(3),(true->[])),arc(s(18)*s(2),1,s(24)*s(2),(true->[])),arc(s(18)*s(2),2,s(27)*s(2),(true->[])),arc(s(17)*s(2),0,s(6)*s(3),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(26)*s(3),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(3),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(27)*s(3),(true->[])),arc(s(18)*s(3),0,s(10)*s(3),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(22)*s(2),0,s(3)*s(3),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(3),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(2),0,s(21)*s(3),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(27)*s(2),(true->[])),arc(s(25)*s(2),0,s(15)*s(3),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(27)*s(2),(true->[])),arc(s(24)*s(2),0,s(10)*s(3),(true->[])),arc(s(24)*s(2),1,s(24)*s(2),(true->[])),arc(s(24)*s(2),2,s(27)*s(2),(true->[])),arc(s(23)*s(2),0,s(6)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(27)*s(2),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(23)*s(3),0,s(6)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(3),0,s(21)*s(3),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(27)*s(3),(true->[])),arc(s(25)*s(3),0,s(15)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(27)*s(3),(true->[])),arc(s(24)*s(3),0,s(10)*s(3),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(27)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(6)),sink(s(24)*s(6)),sink(s(25)*s(6)),sink(s(26)*s(6)),sink(s(27)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(3)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(6),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(6),0,s(10)*s(6),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(5),0,s(6)*s(6),(true->[])),arc(s(8)*s(5),1,s(12)*s(5),(true->[])),arc(s(8)*s(5),2,s(14)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(13)*s(5),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(3)*s(6),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(10)*s(6),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(3),(true->[])),arc(s(12)*s(4),0,s(6)*s(6),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(6),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(6),0,s(15)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(5),0,s(6)*s(6),(true->[])),arc(s(12)*s(5),1,s(17)*s(5),(true->[])),arc(s(12)*s(5),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(19)*s(5),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(13)*s(5),0,s(10)*s(6),(true->[])),arc(s(13)*s(5),1,s(18)*s(5),(true->[])),arc(s(13)*s(5),2,s(20)*s(5),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(8)*s(6),0,s(6)*s(6),(true->[])),arc(s(8)*s(6),1,s(12)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(3)*s(6),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(2),(true->[])),arc(s(20)*s(3),1,s(26)*s(4),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(27)*s(3),(true->[])),arc(s(18)*s(4),0,s(10)*s(6),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(3),(true->[])),arc(s(17)*s(4),0,s(6)*s(6),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(13)*s(6),0,s(10)*s(6),(true->[])),arc(s(13)*s(6),1,s(18)*s(6),(true->[])),arc(s(13)*s(6),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(21)*s(6),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(17)*s(5),0,s(6)*s(6),(true->[])),arc(s(17)*s(5),1,s(23)*s(5),(true->[])),arc(s(17)*s(5),2,s(27)*s(5),(true->[])),arc(s(20)*s(5),0,s(21)*s(6),(true->[])),arc(s(20)*s(5),1,s(26)*s(5),(true->[])),arc(s(20)*s(5),2,s(27)*s(5),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(25)*s(5),(true->[])),arc(s(19)*s(5),2,s(27)*s(5),(true->[])),arc(s(18)*s(5),0,s(10)*s(6),(true->[])),arc(s(18)*s(5),1,s(24)*s(5),(true->[])),arc(s(18)*s(5),2,s(27)*s(5),(true->[])),arc(s(21)*s(2),0,s(27)*s(2),(true->[])),arc(s(21)*s(2),1,s(27)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(5),(true->[])),arc(s(12)*s(6),0,s(6)*s(6),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(3)*s(6),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(4),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(4),0,s(21)*s(6),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(27)*s(3),(true->[])),arc(s(25)*s(4),0,s(15)*s(6),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(27)*s(3),(true->[])),arc(s(24)*s(4),0,s(10)*s(6),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(3),(true->[])),arc(s(23)*s(4),0,s(6)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(3),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(3),(true->[])),arc(s(18)*s(6),0,s(10)*s(6),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(6),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(27)*s(6),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(27)*s(6),(true->[])),arc(s(23)*s(5),0,s(6)*s(6),(true->[])),arc(s(23)*s(5),1,s(23)*s(5),(true->[])),arc(s(23)*s(5),2,s(27)*s(5),(true->[])),arc(s(27)*s(5),0,s(27)*s(6),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(27)*s(5),(true->[])),arc(s(26)*s(5),0,s(21)*s(6),(true->[])),arc(s(26)*s(5),1,s(26)*s(5),(true->[])),arc(s(26)*s(5),2,s(27)*s(5),(true->[])),arc(s(25)*s(5),0,s(15)*s(6),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(27)*s(5),(true->[])),arc(s(24)*s(5),0,s(10)*s(6),(true->[])),arc(s(24)*s(5),1,s(24)*s(5),(true->[])),arc(s(24)*s(5),2,s(27)*s(5),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(5),(true->[])),arc(s(17)*s(6),0,s(6)*s(6),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(27)*s(6),(true->[])),arc(s(27)*s(4),0,s(27)*s(6),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(3),(true->[])),arc(s(24)*s(6),0,s(10)*s(6),(true->[])),arc(s(24)*s(6),1,s(24)*s(6),(true->[])),arc(s(24)*s(6),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(6),0,s(21)*s(6),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(27)*s(6),(true->[])),arc(s(25)*s(6),0,s(15)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(27)*s(6),(true->[])),arc(s(23)*s(6),0,s(6)*s(6),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(27)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(10)),sink(s(24)*s(10)),sink(s(25)*s(10)),sink(s(26)*s(10)),sink(s(27)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(7),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(3)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(7),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(9),(true->[])),arc(s(8)*s(8),0,s(6)*s(10),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(11)*s(7),0,s(3)*s(10),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(5),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(18)*s(7),(true->[])),arc(s(13)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(7),0,s(6)*s(10),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(9),(true->[])),arc(s(6)*s(10),0,s(10)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(12)*s(8),0,s(6)*s(10),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(4),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(8),0,s(10)*s(10),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(6),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(16)*s(7),0,s(3)*s(10),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(2),(true->[])),arc(s(20)*s(3),1,s(26)*s(5),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(5),0,s(15)*s(4),(true->[])),arc(s(19)*s(5),1,s(25)*s(7),(true->[])),arc(s(19)*s(5),2,s(27)*s(3),(true->[])),arc(s(18)*s(7),0,s(10)*s(10),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(3),(true->[])),arc(s(17)*s(7),0,s(6)*s(10),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(10)*s(10),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(9),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(10),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(17)*s(8),0,s(6)*s(10),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(4),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(8),0,s(15)*s(10),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(27)*s(6),(true->[])),arc(s(18)*s(8),0,s(10)*s(10),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(6),(true->[])),arc(s(21)*s(2),0,s(27)*s(2),(true->[])),arc(s(21)*s(2),1,s(27)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(6),(true->[])),arc(s(12)*s(9),0,s(6)*s(10),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(20)*s(9),(true->[])),arc(s(8)*s(10),0,s(6)*s(10),(true->[])),arc(s(8)*s(10),1,s(12)*s(10),(true->[])),arc(s(8)*s(10),2,s(14)*s(10),(true->[])),arc(s(22)*s(7),0,s(3)*s(10),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(5),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(5),0,s(21)*s(4),(true->[])),arc(s(26)*s(5),1,s(26)*s(7),(true->[])),arc(s(26)*s(5),2,s(27)*s(3),(true->[])),arc(s(25)*s(7),0,s(15)*s(10),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(27)*s(3),(true->[])),arc(s(24)*s(7),0,s(10)*s(10),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(3),(true->[])),arc(s(23)*s(7),0,s(6)*s(10),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(3),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(3),(true->[])),arc(s(14)*s(10),0,s(15)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(10),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(21)*s(10),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(9),0,s(10)*s(10),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(21)*s(10),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(27)*s(9),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(9),(true->[])),arc(s(13)*s(10),0,s(10)*s(10),(true->[])),arc(s(13)*s(10),1,s(18)*s(10),(true->[])),arc(s(13)*s(10),2,s(20)*s(10),(true->[])),arc(s(23)*s(8),0,s(6)*s(10),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(4),(true->[])),arc(s(27)*s(6),1,s(27)*s(8),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(8),0,s(21)*s(10),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(27)*s(6),(true->[])),arc(s(25)*s(8),0,s(15)*s(10),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(27)*s(6),(true->[])),arc(s(24)*s(8),0,s(10)*s(10),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(27)*s(6),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(6),(true->[])),arc(s(17)*s(9),0,s(6)*s(10),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(27)*s(9),(true->[])),arc(s(12)*s(10),0,s(6)*s(10),(true->[])),arc(s(12)*s(10),1,s(17)*s(10),(true->[])),arc(s(12)*s(10),2,s(20)*s(10),(true->[])),arc(s(27)*s(5),0,s(27)*s(4),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(3),(true->[])),arc(s(26)*s(7),0,s(21)*s(10),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(27)*s(3),(true->[])),arc(s(19)*s(10),0,s(15)*s(10),(true->[])),arc(s(19)*s(10),1,s(25)*s(10),(true->[])),arc(s(19)*s(10),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(26)*s(10),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(21)*s(10),0,s(27)*s(10),(true->[])),arc(s(21)*s(10),1,s(27)*s(10),(true->[])),arc(s(21)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(9),0,s(10)*s(10),(true->[])),arc(s(24)*s(9),1,s(24)*s(9),(true->[])),arc(s(24)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(9),0,s(27)*s(10),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(26)*s(9),0,s(21)*s(10),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(27)*s(9),(true->[])),arc(s(25)*s(9),0,s(15)*s(10),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(9),(true->[])),arc(s(18)*s(10),0,s(10)*s(10),(true->[])),arc(s(18)*s(10),1,s(24)*s(10),(true->[])),arc(s(18)*s(10),2,s(27)*s(10),(true->[])),arc(s(27)*s(8),0,s(27)*s(10),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(6),(true->[])),arc(s(23)*s(9),0,s(6)*s(10),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(27)*s(9),(true->[])),arc(s(17)*s(10),0,s(6)*s(10),(true->[])),arc(s(17)*s(10),1,s(23)*s(10),(true->[])),arc(s(17)*s(10),2,s(27)*s(10),(true->[])),arc(s(27)*s(7),0,s(27)*s(10),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(3),(true->[])),arc(s(25)*s(10),0,s(15)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(27)*s(10),(true->[])),arc(s(27)*s(10),0,s(27)*s(10),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(26)*s(10),0,s(21)*s(10),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(10),0,s(10)*s(10),(true->[])),arc(s(24)*s(10),1,s(24)*s(10),(true->[])),arc(s(24)*s(10),2,s(27)*s(10),(true->[])),arc(s(23)*s(10),0,s(6)*s(10),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(27)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(15)),sink(s(24)*s(15)),sink(s(25)*s(15)),sink(s(26)*s(15)),sink(s(27)*s(15))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(11)*s(11),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(8),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(14),(true->[])),arc(s(11)*s(11),0,s(3)*s(15),(true->[])),arc(s(11)*s(11),1,s(16)*s(11),(true->[])),arc(s(11)*s(11),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(5),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(18)*s(8),(true->[])),arc(s(13)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(8),0,s(6)*s(7),(true->[])),arc(s(12)*s(8),1,s(17)*s(11),(true->[])),arc(s(12)*s(8),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(10),0,s(10)*s(7),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(10),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(14),(true->[])),arc(s(12)*s(12),0,s(6)*s(15),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(4),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(7),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(20)*s(6),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(15),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(14)*s(10),(true->[])),arc(s(5)*s(14),0,s(6)*s(15),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(3)*s(15),0,s(6)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(5)*s(15),(true->[])),arc(s(16)*s(11),0,s(3)*s(15),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(2),(true->[])),arc(s(20)*s(3),1,s(26)*s(5),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(5),0,s(15)*s(4),(true->[])),arc(s(19)*s(5),1,s(25)*s(8),(true->[])),arc(s(19)*s(5),2,s(27)*s(3),(true->[])),arc(s(18)*s(8),0,s(10)*s(7),(true->[])),arc(s(18)*s(8),1,s(24)*s(11),(true->[])),arc(s(18)*s(8),2,s(27)*s(3),(true->[])),arc(s(17)*s(11),0,s(6)*s(15),(true->[])),arc(s(17)*s(11),1,s(23)*s(11),(true->[])),arc(s(17)*s(11),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(14),(true->[])),arc(s(13)*s(13),0,s(10)*s(15),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(15)*s(7),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(10),(true->[])),arc(s(9)*s(14),0,s(10)*s(15),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(6)*s(15),0,s(10)*s(15),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(9)*s(15),(true->[])),arc(s(17)*s(12),0,s(6)*s(15),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(4),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(9),0,s(15)*s(7),(true->[])),arc(s(19)*s(9),1,s(25)*s(12),(true->[])),arc(s(19)*s(9),2,s(27)*s(6),(true->[])),arc(s(18)*s(12),0,s(10)*s(15),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(27)*s(6),(true->[])),arc(s(21)*s(2),0,s(27)*s(2),(true->[])),arc(s(21)*s(2),1,s(27)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(6),(true->[])),arc(s(12)*s(13),0,s(6)*s(15),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(20)*s(10),(true->[])),arc(s(8)*s(14),0,s(6)*s(15),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(14)*s(14),(true->[])),arc(s(5)*s(15),0,s(6)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(15),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(22)*s(11),0,s(3)*s(15),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(5),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(5),0,s(21)*s(4),(true->[])),arc(s(26)*s(5),1,s(26)*s(8),(true->[])),arc(s(26)*s(5),2,s(27)*s(3),(true->[])),arc(s(25)*s(8),0,s(15)*s(7),(true->[])),arc(s(25)*s(8),1,s(25)*s(11),(true->[])),arc(s(25)*s(8),2,s(27)*s(3),(true->[])),arc(s(24)*s(11),0,s(10)*s(15),(true->[])),arc(s(24)*s(11),1,s(24)*s(11),(true->[])),arc(s(24)*s(11),2,s(27)*s(3),(true->[])),arc(s(23)*s(11),0,s(6)*s(15),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(27)*s(3),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(3),(true->[])),arc(s(14)*s(14),0,s(15)*s(15),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(15)*s(7),0,s(21)*s(7),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(20)*s(14),(true->[])),arc(s(10)*s(15),0,s(15)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(18)*s(13),0,s(10)*s(15),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(21)*s(7),(true->[])),arc(s(20)*s(10),1,s(26)*s(13),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(13),0,s(15)*s(15),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(27)*s(10),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(10),(true->[])),arc(s(13)*s(14),0,s(10)*s(15),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(20)*s(14),(true->[])),arc(s(9)*s(15),0,s(10)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(15),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(23)*s(12),0,s(6)*s(15),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(4),(true->[])),arc(s(27)*s(6),1,s(27)*s(9),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(9),0,s(21)*s(7),(true->[])),arc(s(26)*s(9),1,s(26)*s(12),(true->[])),arc(s(26)*s(9),2,s(27)*s(6),(true->[])),arc(s(25)*s(12),0,s(15)*s(15),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(27)*s(6),(true->[])),arc(s(24)*s(12),0,s(10)*s(15),(true->[])),arc(s(24)*s(12),1,s(24)*s(12),(true->[])),arc(s(24)*s(12),2,s(27)*s(6),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(6),(true->[])),arc(s(17)*s(13),0,s(6)*s(15),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(27)*s(10),(true->[])),arc(s(12)*s(14),0,s(6)*s(15),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(20)*s(14),(true->[])),arc(s(8)*s(15),0,s(6)*s(15),(true->[])),arc(s(8)*s(15),1,s(12)*s(15),(true->[])),arc(s(8)*s(15),2,s(14)*s(15),(true->[])),arc(s(27)*s(5),0,s(27)*s(4),(true->[])),arc(s(27)*s(5),1,s(27)*s(8),(true->[])),arc(s(27)*s(5),2,s(27)*s(3),(true->[])),arc(s(26)*s(8),0,s(21)*s(7),(true->[])),arc(s(26)*s(8),1,s(26)*s(11),(true->[])),arc(s(26)*s(8),2,s(27)*s(3),(true->[])),arc(s(25)*s(11),0,s(15)*s(15),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(27)*s(3),(true->[])),arc(s(15)*s(15),0,s(21)*s(15),(true->[])),arc(s(15)*s(15),1,s(21)*s(15),(true->[])),arc(s(15)*s(15),2,s(20)*s(15),(true->[])),arc(s(19)*s(14),0,s(15)*s(15),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(27)*s(14),(true->[])),arc(s(20)*s(14),0,s(21)*s(15),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(27)*s(14),(true->[])),arc(s(21)*s(7),0,s(27)*s(7),(true->[])),arc(s(21)*s(7),1,s(27)*s(7),(true->[])),arc(s(21)*s(7),2,s(27)*s(14),(true->[])),arc(s(14)*s(15),0,s(15)*s(15),(true->[])),arc(s(14)*s(15),1,s(19)*s(15),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(24)*s(13),0,s(10)*s(15),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(10),(true->[])),arc(s(27)*s(10),0,s(27)*s(7),(true->[])),arc(s(27)*s(10),1,s(27)*s(13),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(26)*s(13),0,s(21)*s(15),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(27)*s(10),(true->[])),arc(s(25)*s(13),0,s(15)*s(15),(true->[])),arc(s(25)*s(13),1,s(25)*s(13),(true->[])),arc(s(25)*s(13),2,s(27)*s(10),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(10),(true->[])),arc(s(18)*s(14),0,s(10)*s(15),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(27)*s(14),(true->[])),arc(s(13)*s(15),0,s(10)*s(15),(true->[])),arc(s(13)*s(15),1,s(18)*s(15),(true->[])),arc(s(13)*s(15),2,s(20)*s(15),(true->[])),arc(s(27)*s(9),0,s(27)*s(7),(true->[])),arc(s(27)*s(9),1,s(27)*s(12),(true->[])),arc(s(27)*s(9),2,s(27)*s(6),(true->[])),arc(s(26)*s(12),0,s(21)*s(15),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(27)*s(6),(true->[])),arc(s(23)*s(13),0,s(6)*s(15),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(27)*s(10),(true->[])),arc(s(17)*s(14),0,s(6)*s(15),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(27)*s(14),(true->[])),arc(s(12)*s(15),0,s(6)*s(15),(true->[])),arc(s(12)*s(15),1,s(17)*s(15),(true->[])),arc(s(12)*s(15),2,s(20)*s(15),(true->[])),arc(s(27)*s(8),0,s(27)*s(7),(true->[])),arc(s(27)*s(8),1,s(27)*s(11),(true->[])),arc(s(27)*s(8),2,s(27)*s(3),(true->[])),arc(s(26)*s(11),0,s(21)*s(15),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(27)*s(3),(true->[])),arc(s(20)*s(15),0,s(21)*s(15),(true->[])),arc(s(20)*s(15),1,s(26)*s(15),(true->[])),arc(s(20)*s(15),2,s(27)*s(15),(true->[])),arc(s(21)*s(15),0,s(27)*s(15),(true->[])),arc(s(21)*s(15),1,s(27)*s(15),(true->[])),arc(s(21)*s(15),2,s(27)*s(15),(true->[])),arc(s(25)*s(14),0,s(15)*s(15),(true->[])),arc(s(25)*s(14),1,s(25)*s(14),(true->[])),arc(s(25)*s(14),2,s(27)*s(14),(true->[])),arc(s(27)*s(14),0,s(27)*s(15),(true->[])),arc(s(27)*s(14),1,s(27)*s(14),(true->[])),arc(s(27)*s(14),2,s(27)*s(14),(true->[])),arc(s(26)*s(14),0,s(21)*s(15),(true->[])),arc(s(26)*s(14),1,s(26)*s(14),(true->[])),arc(s(26)*s(14),2,s(27)*s(14),(true->[])),arc(s(27)*s(7),0,s(27)*s(7),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(14),(true->[])),arc(s(19)*s(15),0,s(15)*s(15),(true->[])),arc(s(19)*s(15),1,s(25)*s(15),(true->[])),arc(s(19)*s(15),2,s(27)*s(15),(true->[])),arc(s(27)*s(13),0,s(27)*s(15),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(27)*s(10),(true->[])),arc(s(24)*s(14),0,s(10)*s(15),(true->[])),arc(s(24)*s(14),1,s(24)*s(14),(true->[])),arc(s(24)*s(14),2,s(27)*s(14),(true->[])),arc(s(18)*s(15),0,s(10)*s(15),(true->[])),arc(s(18)*s(15),1,s(24)*s(15),(true->[])),arc(s(18)*s(15),2,s(27)*s(15),(true->[])),arc(s(27)*s(12),0,s(27)*s(15),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(27)*s(6),(true->[])),arc(s(23)*s(14),0,s(6)*s(15),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(27)*s(14),(true->[])),arc(s(17)*s(15),0,s(6)*s(15),(true->[])),arc(s(17)*s(15),1,s(23)*s(15),(true->[])),arc(s(17)*s(15),2,s(27)*s(15),(true->[])),arc(s(27)*s(11),0,s(27)*s(15),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(3),(true->[])),arc(s(26)*s(15),0,s(21)*s(15),(true->[])),arc(s(26)*s(15),1,s(26)*s(15),(true->[])),arc(s(26)*s(15),2,s(27)*s(15),(true->[])),arc(s(27)*s(15),0,s(27)*s(15),(true->[])),arc(s(27)*s(15),1,s(27)*s(15),(true->[])),arc(s(27)*s(15),2,s(27)*s(15),(true->[])),arc(s(25)*s(15),0,s(15)*s(15),(true->[])),arc(s(25)*s(15),1,s(25)*s(15),(true->[])),arc(s(25)*s(15),2,s(27)*s(15),(true->[])),arc(s(24)*s(15),0,s(10)*s(15),(true->[])),arc(s(24)*s(15),1,s(24)*s(15),(true->[])),arc(s(24)*s(15),2,s(27)*s(15),(true->[])),arc(s(23)*s(15),0,s(6)*s(15),(true->[])),arc(s(23)*s(15),1,s(23)*s(15),(true->[])),arc(s(23)*s(15),2,s(27)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(21)),sink(s(24)*s(21)),sink(s(25)*s(21)),sink(s(26)*s(21)),sink(s(27)*s(21))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(11)*s(12),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(8),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(12)*s(13),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(11)*s(12),0,s(3)*s(11),(true->[])),arc(s(11)*s(12),1,s(16)*s(16),(true->[])),arc(s(11)*s(12),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(5),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(18)*s(8),(true->[])),arc(s(13)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(8),0,s(6)*s(7),(true->[])),arc(s(12)*s(8),1,s(17)*s(12),(true->[])),arc(s(12)*s(8),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(10),0,s(10)*s(7),(true->[])),arc(s(9)*s(10),1,s(13)*s(14),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(10),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(6)*s(11),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(4),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(7),(true->[])),arc(s(13)*s(9),1,s(18)*s(13),(true->[])),arc(s(13)*s(9),2,s(20)*s(6),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(11),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(14)*s(10),(true->[])),arc(s(5)*s(15),0,s(6)*s(11),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(20),(true->[])),arc(s(16)*s(16),0,s(3)*s(21),(true->[])),arc(s(16)*s(16),1,s(22)*s(16),(true->[])),arc(s(16)*s(16),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(2),(true->[])),arc(s(20)*s(3),1,s(26)*s(5),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(5),0,s(15)*s(4),(true->[])),arc(s(19)*s(5),1,s(25)*s(8),(true->[])),arc(s(19)*s(5),2,s(27)*s(3),(true->[])),arc(s(18)*s(8),0,s(10)*s(7),(true->[])),arc(s(18)*s(8),1,s(24)*s(12),(true->[])),arc(s(18)*s(8),2,s(27)*s(3),(true->[])),arc(s(17)*s(12),0,s(6)*s(11),(true->[])),arc(s(17)*s(12),1,s(23)*s(16),(true->[])),arc(s(17)*s(12),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(15),(true->[])),arc(s(13)*s(14),0,s(10)*s(11),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(15)*s(7),(true->[])),arc(s(14)*s(10),1,s(19)*s(14),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(10),(true->[])),arc(s(9)*s(15),0,s(10)*s(11),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(6)*s(11),0,s(10)*s(11),(true->[])),arc(s(6)*s(11),1,s(10)*s(11),(true->[])),arc(s(6)*s(11),2,s(9)*s(20),(true->[])),arc(s(17)*s(17),0,s(6)*s(21),(true->[])),arc(s(17)*s(17),1,s(23)*s(17),(true->[])),arc(s(17)*s(17),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(4),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(9),0,s(15)*s(7),(true->[])),arc(s(19)*s(9),1,s(25)*s(13),(true->[])),arc(s(19)*s(9),2,s(27)*s(6),(true->[])),arc(s(18)*s(13),0,s(10)*s(11),(true->[])),arc(s(18)*s(13),1,s(24)*s(17),(true->[])),arc(s(18)*s(13),2,s(27)*s(6),(true->[])),arc(s(21)*s(2),0,s(27)*s(2),(true->[])),arc(s(21)*s(2),1,s(27)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(6),(true->[])),arc(s(12)*s(18),0,s(6)*s(21),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(20)*s(10),(true->[])),arc(s(8)*s(19),0,s(6)*s(21),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(14)*s(15),(true->[])),arc(s(5)*s(20),0,s(6)*s(21),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(3)*s(21),0,s(6)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(5)*s(21),(true->[])),arc(s(22)*s(16),0,s(3)*s(21),(true->[])),arc(s(22)*s(16),1,s(22)*s(16),(true->[])),arc(s(22)*s(16),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(5),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(5),0,s(21)*s(4),(true->[])),arc(s(26)*s(5),1,s(26)*s(8),(true->[])),arc(s(26)*s(5),2,s(27)*s(3),(true->[])),arc(s(25)*s(8),0,s(15)*s(7),(true->[])),arc(s(25)*s(8),1,s(25)*s(12),(true->[])),arc(s(25)*s(8),2,s(27)*s(3),(true->[])),arc(s(24)*s(12),0,s(10)*s(11),(true->[])),arc(s(24)*s(12),1,s(24)*s(16),(true->[])),arc(s(24)*s(12),2,s(27)*s(3),(true->[])),arc(s(23)*s(16),0,s(6)*s(21),(true->[])),arc(s(23)*s(16),1,s(23)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(3),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(3),(true->[])),arc(s(14)*s(15),0,s(15)*s(11),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(15)*s(7),0,s(21)*s(7),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(20)*s(15),(true->[])),arc(s(10)*s(11),0,s(15)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(14)*s(20),(true->[])),arc(s(18)*s(18),0,s(10)*s(21),(true->[])),arc(s(18)*s(18),1,s(24)*s(18),(true->[])),arc(s(18)*s(18),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(21)*s(7),(true->[])),arc(s(20)*s(10),1,s(26)*s(14),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(14),0,s(15)*s(11),(true->[])),arc(s(19)*s(14),1,s(25)*s(18),(true->[])),arc(s(19)*s(14),2,s(27)*s(10),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(10),(true->[])),arc(s(13)*s(19),0,s(10)*s(21),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(20)*s(15),(true->[])),arc(s(9)*s(20),0,s(10)*s(21),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(6)*s(21),0,s(10)*s(21),(true->[])),arc(s(6)*s(21),1,s(10)*s(21),(true->[])),arc(s(6)*s(21),2,s(9)*s(21),(true->[])),arc(s(23)*s(17),0,s(6)*s(21),(true->[])),arc(s(23)*s(17),1,s(23)*s(17),(true->[])),arc(s(23)*s(17),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(4),(true->[])),arc(s(27)*s(6),1,s(27)*s(9),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(9),0,s(21)*s(7),(true->[])),arc(s(26)*s(9),1,s(26)*s(13),(true->[])),arc(s(26)*s(9),2,s(27)*s(6),(true->[])),arc(s(25)*s(13),0,s(15)*s(11),(true->[])),arc(s(25)*s(13),1,s(25)*s(17),(true->[])),arc(s(25)*s(13),2,s(27)*s(6),(true->[])),arc(s(24)*s(17),0,s(10)*s(21),(true->[])),arc(s(24)*s(17),1,s(24)*s(17),(true->[])),arc(s(24)*s(17),2,s(27)*s(6),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(6),(true->[])),arc(s(17)*s(18),0,s(6)*s(21),(true->[])),arc(s(17)*s(18),1,s(23)*s(18),(true->[])),arc(s(17)*s(18),2,s(27)*s(10),(true->[])),arc(s(12)*s(19),0,s(6)*s(21),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(20)*s(15),(true->[])),arc(s(8)*s(20),0,s(6)*s(21),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(14)*s(20),(true->[])),arc(s(5)*s(21),0,s(6)*s(21),(true->[])),arc(s(5)*s(21),1,s(8)*s(21),(true->[])),arc(s(5)*s(21),2,s(9)*s(21),(true->[])),arc(s(27)*s(5),0,s(27)*s(4),(true->[])),arc(s(27)*s(5),1,s(27)*s(8),(true->[])),arc(s(27)*s(5),2,s(27)*s(3),(true->[])),arc(s(26)*s(8),0,s(21)*s(7),(true->[])),arc(s(26)*s(8),1,s(26)*s(12),(true->[])),arc(s(26)*s(8),2,s(27)*s(3),(true->[])),arc(s(25)*s(12),0,s(15)*s(11),(true->[])),arc(s(25)*s(12),1,s(25)*s(16),(true->[])),arc(s(25)*s(12),2,s(27)*s(3),(true->[])),arc(s(24)*s(16),0,s(10)*s(21),(true->[])),arc(s(24)*s(16),1,s(24)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(3),(true->[])),arc(s(15)*s(11),0,s(21)*s(11),(true->[])),arc(s(15)*s(11),1,s(21)*s(11),(true->[])),arc(s(15)*s(11),2,s(20)*s(20),(true->[])),arc(s(19)*s(19),0,s(15)*s(21),(true->[])),arc(s(19)*s(19),1,s(25)*s(19),(true->[])),arc(s(19)*s(19),2,s(27)*s(15),(true->[])),arc(s(20)*s(15),0,s(21)*s(11),(true->[])),arc(s(20)*s(15),1,s(26)*s(19),(true->[])),arc(s(20)*s(15),2,s(27)*s(15),(true->[])),arc(s(21)*s(7),0,s(27)*s(7),(true->[])),arc(s(21)*s(7),1,s(27)*s(7),(true->[])),arc(s(21)*s(7),2,s(27)*s(15),(true->[])),arc(s(14)*s(20),0,s(15)*s(21),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(20)*s(20),(true->[])),arc(s(10)*s(21),0,s(15)*s(21),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(14)*s(21),(true->[])),arc(s(24)*s(18),0,s(10)*s(21),(true->[])),arc(s(24)*s(18),1,s(24)*s(18),(true->[])),arc(s(24)*s(18),2,s(27)*s(10),(true->[])),arc(s(27)*s(10),0,s(27)*s(7),(true->[])),arc(s(27)*s(10),1,s(27)*s(14),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(26)*s(14),0,s(21)*s(11),(true->[])),arc(s(26)*s(14),1,s(26)*s(18),(true->[])),arc(s(26)*s(14),2,s(27)*s(10),(true->[])),arc(s(25)*s(18),0,s(15)*s(21),(true->[])),arc(s(25)*s(18),1,s(25)*s(18),(true->[])),arc(s(25)*s(18),2,s(27)*s(10),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(10),(true->[])),arc(s(18)*s(19),0,s(10)*s(21),(true->[])),arc(s(18)*s(19),1,s(24)*s(19),(true->[])),arc(s(18)*s(19),2,s(27)*s(15),(true->[])),arc(s(13)*s(20),0,s(10)*s(21),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(20)*s(20),(true->[])),arc(s(9)*s(21),0,s(10)*s(21),(true->[])),arc(s(9)*s(21),1,s(13)*s(21),(true->[])),arc(s(9)*s(21),2,s(14)*s(21),(true->[])),arc(s(27)*s(9),0,s(27)*s(7),(true->[])),arc(s(27)*s(9),1,s(27)*s(13),(true->[])),arc(s(27)*s(9),2,s(27)*s(6),(true->[])),arc(s(26)*s(13),0,s(21)*s(11),(true->[])),arc(s(26)*s(13),1,s(26)*s(17),(true->[])),arc(s(26)*s(13),2,s(27)*s(6),(true->[])),arc(s(25)*s(17),0,s(15)*s(21),(true->[])),arc(s(25)*s(17),1,s(25)*s(17),(true->[])),arc(s(25)*s(17),2,s(27)*s(6),(true->[])),arc(s(23)*s(18),0,s(6)*s(21),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(27)*s(10),(true->[])),arc(s(17)*s(19),0,s(6)*s(21),(true->[])),arc(s(17)*s(19),1,s(23)*s(19),(true->[])),arc(s(17)*s(19),2,s(27)*s(15),(true->[])),arc(s(12)*s(20),0,s(6)*s(21),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(20)*s(20),(true->[])),arc(s(8)*s(21),0,s(6)*s(21),(true->[])),arc(s(8)*s(21),1,s(12)*s(21),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(27)*s(8),0,s(27)*s(7),(true->[])),arc(s(27)*s(8),1,s(27)*s(12),(true->[])),arc(s(27)*s(8),2,s(27)*s(3),(true->[])),arc(s(26)*s(12),0,s(21)*s(11),(true->[])),arc(s(26)*s(12),1,s(26)*s(16),(true->[])),arc(s(26)*s(12),2,s(27)*s(3),(true->[])),arc(s(25)*s(16),0,s(15)*s(21),(true->[])),arc(s(25)*s(16),1,s(25)*s(16),(true->[])),arc(s(25)*s(16),2,s(27)*s(3),(true->[])),arc(s(20)*s(20),0,s(21)*s(21),(true->[])),arc(s(20)*s(20),1,s(26)*s(20),(true->[])),arc(s(20)*s(20),2,s(27)*s(20),(true->[])),arc(s(21)*s(11),0,s(27)*s(11),(true->[])),arc(s(21)*s(11),1,s(27)*s(11),(true->[])),arc(s(21)*s(11),2,s(27)*s(20),(true->[])),arc(s(15)*s(21),0,s(21)*s(21),(true->[])),arc(s(15)*s(21),1,s(21)*s(21),(true->[])),arc(s(15)*s(21),2,s(20)*s(21),(true->[])),arc(s(25)*s(19),0,s(15)*s(21),(true->[])),arc(s(25)*s(19),1,s(25)*s(19),(true->[])),arc(s(25)*s(19),2,s(27)*s(15),(true->[])),arc(s(27)*s(15),0,s(27)*s(11),(true->[])),arc(s(27)*s(15),1,s(27)*s(19),(true->[])),arc(s(27)*s(15),2,s(27)*s(15),(true->[])),arc(s(26)*s(19),0,s(21)*s(21),(true->[])),arc(s(26)*s(19),1,s(26)*s(19),(true->[])),arc(s(26)*s(19),2,s(27)*s(15),(true->[])),arc(s(27)*s(7),0,s(27)*s(7),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(15),(true->[])),arc(s(19)*s(20),0,s(15)*s(21),(true->[])),arc(s(19)*s(20),1,s(25)*s(20),(true->[])),arc(s(19)*s(20),2,s(27)*s(20),(true->[])),arc(s(14)*s(21),0,s(15)*s(21),(true->[])),arc(s(14)*s(21),1,s(19)*s(21),(true->[])),arc(s(14)*s(21),2,s(20)*s(21),(true->[])),arc(s(27)*s(14),0,s(27)*s(11),(true->[])),arc(s(27)*s(14),1,s(27)*s(18),(true->[])),arc(s(27)*s(14),2,s(27)*s(10),(true->[])),arc(s(26)*s(18),0,s(21)*s(21),(true->[])),arc(s(26)*s(18),1,s(26)*s(18),(true->[])),arc(s(26)*s(18),2,s(27)*s(10),(true->[])),arc(s(24)*s(19),0,s(10)*s(21),(true->[])),arc(s(24)*s(19),1,s(24)*s(19),(true->[])),arc(s(24)*s(19),2,s(27)*s(15),(true->[])),arc(s(18)*s(20),0,s(10)*s(21),(true->[])),arc(s(18)*s(20),1,s(24)*s(20),(true->[])),arc(s(18)*s(20),2,s(27)*s(20),(true->[])),arc(s(13)*s(21),0,s(10)*s(21),(true->[])),arc(s(13)*s(21),1,s(18)*s(21),(true->[])),arc(s(13)*s(21),2,s(20)*s(21),(true->[])),arc(s(27)*s(13),0,s(27)*s(11),(true->[])),arc(s(27)*s(13),1,s(27)*s(17),(true->[])),arc(s(27)*s(13),2,s(27)*s(6),(true->[])),arc(s(26)*s(17),0,s(21)*s(21),(true->[])),arc(s(26)*s(17),1,s(26)*s(17),(true->[])),arc(s(26)*s(17),2,s(27)*s(6),(true->[])),arc(s(23)*s(19),0,s(6)*s(21),(true->[])),arc(s(23)*s(19),1,s(23)*s(19),(true->[])),arc(s(23)*s(19),2,s(27)*s(15),(true->[])),arc(s(17)*s(20),0,s(6)*s(21),(true->[])),arc(s(17)*s(20),1,s(23)*s(20),(true->[])),arc(s(17)*s(20),2,s(27)*s(20),(true->[])),arc(s(12)*s(21),0,s(6)*s(21),(true->[])),arc(s(12)*s(21),1,s(17)*s(21),(true->[])),arc(s(12)*s(21),2,s(20)*s(21),(true->[])),arc(s(27)*s(12),0,s(27)*s(11),(true->[])),arc(s(27)*s(12),1,s(27)*s(16),(true->[])),arc(s(27)*s(12),2,s(27)*s(3),(true->[])),arc(s(26)*s(16),0,s(21)*s(21),(true->[])),arc(s(26)*s(16),1,s(26)*s(16),(true->[])),arc(s(26)*s(16),2,s(27)*s(3),(true->[])),arc(s(21)*s(21),0,s(27)*s(21),(true->[])),arc(s(21)*s(21),1,s(27)*s(21),(true->[])),arc(s(21)*s(21),2,s(27)*s(21),(true->[])),arc(s(26)*s(20),0,s(21)*s(21),(true->[])),arc(s(26)*s(20),1,s(26)*s(20),(true->[])),arc(s(26)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(20),0,s(27)*s(21),(true->[])),arc(s(27)*s(20),1,s(27)*s(20),(true->[])),arc(s(27)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(11),0,s(27)*s(11),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(20),(true->[])),arc(s(20)*s(21),0,s(21)*s(21),(true->[])),arc(s(20)*s(21),1,s(26)*s(21),(true->[])),arc(s(20)*s(21),2,s(27)*s(21),(true->[])),arc(s(27)*s(19),0,s(27)*s(21),(true->[])),arc(s(27)*s(19),1,s(27)*s(19),(true->[])),arc(s(27)*s(19),2,s(27)*s(15),(true->[])),arc(s(25)*s(20),0,s(15)*s(21),(true->[])),arc(s(25)*s(20),1,s(25)*s(20),(true->[])),arc(s(25)*s(20),2,s(27)*s(20),(true->[])),arc(s(19)*s(21),0,s(15)*s(21),(true->[])),arc(s(19)*s(21),1,s(25)*s(21),(true->[])),arc(s(19)*s(21),2,s(27)*s(21),(true->[])),arc(s(27)*s(18),0,s(27)*s(21),(true->[])),arc(s(27)*s(18),1,s(27)*s(18),(true->[])),arc(s(27)*s(18),2,s(27)*s(10),(true->[])),arc(s(24)*s(20),0,s(10)*s(21),(true->[])),arc(s(24)*s(20),1,s(24)*s(20),(true->[])),arc(s(24)*s(20),2,s(27)*s(20),(true->[])),arc(s(18)*s(21),0,s(10)*s(21),(true->[])),arc(s(18)*s(21),1,s(24)*s(21),(true->[])),arc(s(18)*s(21),2,s(27)*s(21),(true->[])),arc(s(27)*s(17),0,s(27)*s(21),(true->[])),arc(s(27)*s(17),1,s(27)*s(17),(true->[])),arc(s(27)*s(17),2,s(27)*s(6),(true->[])),arc(s(23)*s(20),0,s(6)*s(21),(true->[])),arc(s(23)*s(20),1,s(23)*s(20),(true->[])),arc(s(23)*s(20),2,s(27)*s(20),(true->[])),arc(s(17)*s(21),0,s(6)*s(21),(true->[])),arc(s(17)*s(21),1,s(23)*s(21),(true->[])),arc(s(17)*s(21),2,s(27)*s(21),(true->[])),arc(s(27)*s(16),0,s(27)*s(21),(true->[])),arc(s(27)*s(16),1,s(27)*s(16),(true->[])),arc(s(27)*s(16),2,s(27)*s(3),(true->[])),arc(s(27)*s(21),0,s(27)*s(21),(true->[])),arc(s(27)*s(21),1,s(27)*s(21),(true->[])),arc(s(27)*s(21),2,s(27)*s(21),(true->[])),arc(s(26)*s(21),0,s(21)*s(21),(true->[])),arc(s(26)*s(21),1,s(26)*s(21),(true->[])),arc(s(26)*s(21),2,s(27)*s(21),(true->[])),arc(s(25)*s(21),0,s(15)*s(21),(true->[])),arc(s(25)*s(21),1,s(25)*s(21),(true->[])),arc(s(25)*s(21),2,s(27)*s(21),(true->[])),arc(s(24)*s(21),0,s(10)*s(21),(true->[])),arc(s(24)*s(21),1,s(24)*s(21),(true->[])),arc(s(24)*s(21),2,s(27)*s(21),(true->[])),arc(s(23)*s(21),0,s(6)*s(21),(true->[])),arc(s(23)*s(21),1,s(23)*s(21),(true->[])),arc(s(23)*s(21),2,s(27)*s(21),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_plain, sum_width_plain_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(3)),sink(s(31)*s(3)),sink(s(32)*s(3)),sink(s(33)*s(3)),sink(s(34)*s(3)),sink(s(35)*s(3))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(2),0,s(3)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(13)*s(2),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(2),0,s(6)*s(3),(true->[])),arc(s(8)*s(2),1,s(12)*s(2),(true->[])),arc(s(8)*s(2),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(3),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(13)*s(3),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(3)*s(3),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(2),0,s(10)*s(3),(true->[])),arc(s(13)*s(2),1,s(18)*s(2),(true->[])),arc(s(13)*s(2),2,s(20)*s(2),(true->[])),arc(s(12)*s(2),0,s(6)*s(3),(true->[])),arc(s(12)*s(2),1,s(17)*s(2),(true->[])),arc(s(12)*s(2),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(3),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(3),0,s(10)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(3),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(16)*s(2),0,s(3)*s(3),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(21)*s(3),(true->[])),arc(s(20)*s(2),1,s(26)*s(2),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(2),0,s(15)*s(3),(true->[])),arc(s(19)*s(2),1,s(25)*s(2),(true->[])),arc(s(19)*s(2),2,s(27)*s(2),(true->[])),arc(s(18)*s(2),0,s(10)*s(3),(true->[])),arc(s(18)*s(2),1,s(24)*s(2),(true->[])),arc(s(18)*s(2),2,s(27)*s(2),(true->[])),arc(s(17)*s(2),0,s(6)*s(3),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(3),(true->[])),arc(s(20)*s(3),1,s(26)*s(3),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(3),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(27)*s(3),(true->[])),arc(s(18)*s(3),0,s(10)*s(3),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(21)*s(3),0,s(28)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(22)*s(2),0,s(3)*s(3),(true->[])),arc(s(22)*s(2),1,s(29)*s(2),(true->[])),arc(s(22)*s(2),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(28)*s(3),(true->[])),arc(s(27)*s(2),1,s(34)*s(2),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(2),0,s(21)*s(3),(true->[])),arc(s(26)*s(2),1,s(33)*s(2),(true->[])),arc(s(26)*s(2),2,s(35)*s(2),(true->[])),arc(s(25)*s(2),0,s(15)*s(3),(true->[])),arc(s(25)*s(2),1,s(32)*s(2),(true->[])),arc(s(25)*s(2),2,s(35)*s(2),(true->[])),arc(s(24)*s(2),0,s(10)*s(3),(true->[])),arc(s(24)*s(2),1,s(31)*s(2),(true->[])),arc(s(24)*s(2),2,s(35)*s(2),(true->[])),arc(s(23)*s(2),0,s(6)*s(3),(true->[])),arc(s(23)*s(2),1,s(30)*s(2),(true->[])),arc(s(23)*s(2),2,s(35)*s(2),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(23)*s(3),0,s(6)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(35)*s(3),(true->[])),arc(s(27)*s(3),0,s(28)*s(3),(true->[])),arc(s(27)*s(3),1,s(34)*s(3),(true->[])),arc(s(27)*s(3),2,s(35)*s(3),(true->[])),arc(s(26)*s(3),0,s(21)*s(3),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(35)*s(3),(true->[])),arc(s(25)*s(3),0,s(15)*s(3),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(35)*s(3),(true->[])),arc(s(24)*s(3),0,s(10)*s(3),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(35)*s(3),(true->[])),arc(s(28)*s(3),0,s(35)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(3),(true->[])),arc(s(29)*s(2),0,s(3)*s(3),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(3),(true->[])),arc(s(35)*s(2),1,s(35)*s(2),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(2),0,s(28)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(35)*s(2),(true->[])),arc(s(33)*s(2),0,s(21)*s(3),(true->[])),arc(s(33)*s(2),1,s(33)*s(2),(true->[])),arc(s(33)*s(2),2,s(35)*s(2),(true->[])),arc(s(32)*s(2),0,s(15)*s(3),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(35)*s(2),(true->[])),arc(s(31)*s(2),0,s(10)*s(3),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(35)*s(2),(true->[])),arc(s(30)*s(2),0,s(6)*s(3),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(35)*s(2),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(30)*s(3),0,s(6)*s(3),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(34)*s(3),0,s(28)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(35)*s(3),(true->[])),arc(s(33)*s(3),0,s(21)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(35)*s(3),(true->[])),arc(s(32)*s(3),0,s(15)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(35)*s(3),(true->[])),arc(s(31)*s(3),0,s(10)*s(3),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(6)),sink(s(31)*s(6)),sink(s(32)*s(6)),sink(s(33)*s(6)),sink(s(34)*s(6)),sink(s(35)*s(6))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(4),0,s(3)*s(6),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(6),0,s(6)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(4),0,s(3)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(6),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(6),0,s(10)*s(6),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(5),0,s(6)*s(6),(true->[])),arc(s(8)*s(5),1,s(12)*s(5),(true->[])),arc(s(8)*s(5),2,s(14)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(6),(true->[])),arc(s(9)*s(5),1,s(13)*s(5),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(4),0,s(3)*s(6),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(10)*s(6),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(3),(true->[])),arc(s(12)*s(4),0,s(6)*s(6),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(6),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(6),0,s(15)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(5),0,s(6)*s(6),(true->[])),arc(s(12)*s(5),1,s(17)*s(5),(true->[])),arc(s(12)*s(5),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(15)*s(6),(true->[])),arc(s(14)*s(5),1,s(19)*s(5),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(13)*s(5),0,s(10)*s(6),(true->[])),arc(s(13)*s(5),1,s(18)*s(5),(true->[])),arc(s(13)*s(5),2,s(20)*s(5),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(8)*s(6),0,s(6)*s(6),(true->[])),arc(s(8)*s(6),1,s(12)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(16)*s(4),0,s(3)*s(6),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(2),(true->[])),arc(s(20)*s(3),1,s(26)*s(4),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(27)*s(3),(true->[])),arc(s(18)*s(4),0,s(10)*s(6),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(3),(true->[])),arc(s(17)*s(4),0,s(6)*s(6),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(13)*s(6),0,s(10)*s(6),(true->[])),arc(s(13)*s(6),1,s(18)*s(6),(true->[])),arc(s(13)*s(6),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(15)*s(6),0,s(21)*s(6),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(17)*s(5),0,s(6)*s(6),(true->[])),arc(s(17)*s(5),1,s(23)*s(5),(true->[])),arc(s(17)*s(5),2,s(27)*s(5),(true->[])),arc(s(20)*s(5),0,s(21)*s(6),(true->[])),arc(s(20)*s(5),1,s(26)*s(5),(true->[])),arc(s(20)*s(5),2,s(27)*s(5),(true->[])),arc(s(19)*s(5),0,s(15)*s(6),(true->[])),arc(s(19)*s(5),1,s(25)*s(5),(true->[])),arc(s(19)*s(5),2,s(27)*s(5),(true->[])),arc(s(18)*s(5),0,s(10)*s(6),(true->[])),arc(s(18)*s(5),1,s(24)*s(5),(true->[])),arc(s(18)*s(5),2,s(27)*s(5),(true->[])),arc(s(21)*s(2),0,s(28)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(5),(true->[])),arc(s(12)*s(6),0,s(6)*s(6),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(6),(true->[])),arc(s(22)*s(4),0,s(3)*s(6),(true->[])),arc(s(22)*s(4),1,s(29)*s(4),(true->[])),arc(s(22)*s(4),2,s(35)*s(3),(true->[])),arc(s(27)*s(3),0,s(28)*s(2),(true->[])),arc(s(27)*s(3),1,s(34)*s(4),(true->[])),arc(s(27)*s(3),2,s(35)*s(3),(true->[])),arc(s(26)*s(4),0,s(21)*s(6),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(35)*s(3),(true->[])),arc(s(25)*s(4),0,s(15)*s(6),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(35)*s(3),(true->[])),arc(s(24)*s(4),0,s(10)*s(6),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(35)*s(3),(true->[])),arc(s(23)*s(4),0,s(6)*s(6),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(35)*s(3),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(3),(true->[])),arc(s(18)*s(6),0,s(10)*s(6),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(6),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(27)*s(6),(true->[])),arc(s(21)*s(6),0,s(28)*s(6),(true->[])),arc(s(21)*s(6),1,s(28)*s(6),(true->[])),arc(s(21)*s(6),2,s(27)*s(6),(true->[])),arc(s(23)*s(5),0,s(6)*s(6),(true->[])),arc(s(23)*s(5),1,s(30)*s(5),(true->[])),arc(s(23)*s(5),2,s(35)*s(5),(true->[])),arc(s(27)*s(5),0,s(28)*s(6),(true->[])),arc(s(27)*s(5),1,s(34)*s(5),(true->[])),arc(s(27)*s(5),2,s(35)*s(5),(true->[])),arc(s(26)*s(5),0,s(21)*s(6),(true->[])),arc(s(26)*s(5),1,s(33)*s(5),(true->[])),arc(s(26)*s(5),2,s(35)*s(5),(true->[])),arc(s(25)*s(5),0,s(15)*s(6),(true->[])),arc(s(25)*s(5),1,s(32)*s(5),(true->[])),arc(s(25)*s(5),2,s(35)*s(5),(true->[])),arc(s(24)*s(5),0,s(10)*s(6),(true->[])),arc(s(24)*s(5),1,s(31)*s(5),(true->[])),arc(s(24)*s(5),2,s(35)*s(5),(true->[])),arc(s(28)*s(2),0,s(35)*s(2),(true->[])),arc(s(28)*s(2),1,s(35)*s(2),(true->[])),arc(s(28)*s(2),2,s(35)*s(5),(true->[])),arc(s(17)*s(6),0,s(6)*s(6),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(27)*s(6),(true->[])),arc(s(29)*s(4),0,s(3)*s(6),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(35)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(2),(true->[])),arc(s(35)*s(3),1,s(35)*s(4),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(34)*s(4),0,s(28)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(35)*s(3),(true->[])),arc(s(33)*s(4),0,s(21)*s(6),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(3),(true->[])),arc(s(32)*s(4),0,s(15)*s(6),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(35)*s(3),(true->[])),arc(s(31)*s(4),0,s(10)*s(6),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(35)*s(3),(true->[])),arc(s(30)*s(4),0,s(6)*s(6),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(35)*s(3),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(3),(true->[])),arc(s(24)*s(6),0,s(10)*s(6),(true->[])),arc(s(24)*s(6),1,s(31)*s(6),(true->[])),arc(s(24)*s(6),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(28)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(6),0,s(21)*s(6),(true->[])),arc(s(26)*s(6),1,s(33)*s(6),(true->[])),arc(s(26)*s(6),2,s(35)*s(6),(true->[])),arc(s(25)*s(6),0,s(15)*s(6),(true->[])),arc(s(25)*s(6),1,s(32)*s(6),(true->[])),arc(s(25)*s(6),2,s(35)*s(6),(true->[])),arc(s(28)*s(6),0,s(35)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(35)*s(6),(true->[])),arc(s(30)*s(5),0,s(6)*s(6),(true->[])),arc(s(30)*s(5),1,s(30)*s(5),(true->[])),arc(s(30)*s(5),2,s(35)*s(5),(true->[])),arc(s(35)*s(5),0,s(35)*s(6),(true->[])),arc(s(35)*s(5),1,s(35)*s(5),(true->[])),arc(s(35)*s(5),2,s(35)*s(5),(true->[])),arc(s(34)*s(5),0,s(28)*s(6),(true->[])),arc(s(34)*s(5),1,s(34)*s(5),(true->[])),arc(s(34)*s(5),2,s(35)*s(5),(true->[])),arc(s(33)*s(5),0,s(21)*s(6),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(35)*s(5),(true->[])),arc(s(32)*s(5),0,s(15)*s(6),(true->[])),arc(s(32)*s(5),1,s(32)*s(5),(true->[])),arc(s(32)*s(5),2,s(35)*s(5),(true->[])),arc(s(31)*s(5),0,s(10)*s(6),(true->[])),arc(s(31)*s(5),1,s(31)*s(5),(true->[])),arc(s(31)*s(5),2,s(35)*s(5),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(2),(true->[])),arc(s(35)*s(2),2,s(35)*s(5),(true->[])),arc(s(23)*s(6),0,s(6)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(35)*s(6),(true->[])),arc(s(35)*s(4),0,s(35)*s(6),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(3),(true->[])),arc(s(31)*s(6),0,s(10)*s(6),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(35)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(6),(true->[])),arc(s(35)*s(6),1,s(35)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(34)*s(6),0,s(28)*s(6),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(35)*s(6),(true->[])),arc(s(33)*s(6),0,s(21)*s(6),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(35)*s(6),(true->[])),arc(s(32)*s(6),0,s(15)*s(6),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(35)*s(6),(true->[])),arc(s(30)*s(6),0,s(6)*s(6),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(35)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plain, sum_width_plain_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(10)),sink(s(31)*s(10)),sink(s(32)*s(10)),sink(s(33)*s(10)),sink(s(34)*s(10)),sink(s(35)*s(10))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(7),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(9),(true->[])),arc(s(7)*s(7),0,s(3)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(7),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(9),(true->[])),arc(s(8)*s(8),0,s(6)*s(10),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(9),0,s(6)*s(10),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(3)*s(10),0,s(6)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(11)*s(7),0,s(3)*s(10),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(5),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(18)*s(7),(true->[])),arc(s(13)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(7),0,s(6)*s(10),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(9),0,s(10)*s(10),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(9),(true->[])),arc(s(6)*s(10),0,s(10)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(12)*s(8),0,s(6)*s(10),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(4),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(8),0,s(10)*s(10),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(6),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(10),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(5)*s(10),0,s(6)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(16)*s(7),0,s(3)*s(10),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(2),(true->[])),arc(s(20)*s(3),1,s(26)*s(5),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(5),0,s(15)*s(4),(true->[])),arc(s(19)*s(5),1,s(25)*s(7),(true->[])),arc(s(19)*s(5),2,s(27)*s(3),(true->[])),arc(s(18)*s(7),0,s(10)*s(10),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(3),(true->[])),arc(s(17)*s(7),0,s(6)*s(10),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(10)*s(10),0,s(15)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(10)*s(10),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(15)*s(10),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(9),(true->[])),arc(s(9)*s(10),0,s(10)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(10),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(17)*s(8),0,s(6)*s(10),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(4),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(8),0,s(15)*s(10),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(27)*s(6),(true->[])),arc(s(18)*s(8),0,s(10)*s(10),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(6),(true->[])),arc(s(21)*s(2),0,s(28)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(6),(true->[])),arc(s(12)*s(9),0,s(6)*s(10),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(20)*s(9),(true->[])),arc(s(8)*s(10),0,s(6)*s(10),(true->[])),arc(s(8)*s(10),1,s(12)*s(10),(true->[])),arc(s(8)*s(10),2,s(14)*s(10),(true->[])),arc(s(22)*s(7),0,s(3)*s(10),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(35)*s(3),(true->[])),arc(s(27)*s(3),0,s(28)*s(2),(true->[])),arc(s(27)*s(3),1,s(34)*s(5),(true->[])),arc(s(27)*s(3),2,s(35)*s(3),(true->[])),arc(s(26)*s(5),0,s(21)*s(4),(true->[])),arc(s(26)*s(5),1,s(33)*s(7),(true->[])),arc(s(26)*s(5),2,s(35)*s(3),(true->[])),arc(s(25)*s(7),0,s(15)*s(10),(true->[])),arc(s(25)*s(7),1,s(32)*s(7),(true->[])),arc(s(25)*s(7),2,s(35)*s(3),(true->[])),arc(s(24)*s(7),0,s(10)*s(10),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(35)*s(3),(true->[])),arc(s(23)*s(7),0,s(6)*s(10),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(35)*s(3),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(3),(true->[])),arc(s(14)*s(10),0,s(15)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(10),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(15)*s(10),0,s(21)*s(10),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(9),0,s(10)*s(10),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(21)*s(10),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(9),0,s(15)*s(10),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(27)*s(9),(true->[])),arc(s(21)*s(4),0,s(28)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(9),(true->[])),arc(s(13)*s(10),0,s(10)*s(10),(true->[])),arc(s(13)*s(10),1,s(18)*s(10),(true->[])),arc(s(13)*s(10),2,s(20)*s(10),(true->[])),arc(s(23)*s(8),0,s(6)*s(10),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(28)*s(4),(true->[])),arc(s(27)*s(6),1,s(34)*s(8),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(8),0,s(21)*s(10),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(35)*s(6),(true->[])),arc(s(25)*s(8),0,s(15)*s(10),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(35)*s(6),(true->[])),arc(s(24)*s(8),0,s(10)*s(10),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(35)*s(6),(true->[])),arc(s(28)*s(2),0,s(35)*s(2),(true->[])),arc(s(28)*s(2),1,s(35)*s(2),(true->[])),arc(s(28)*s(2),2,s(35)*s(6),(true->[])),arc(s(17)*s(9),0,s(6)*s(10),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(27)*s(9),(true->[])),arc(s(12)*s(10),0,s(6)*s(10),(true->[])),arc(s(12)*s(10),1,s(17)*s(10),(true->[])),arc(s(12)*s(10),2,s(20)*s(10),(true->[])),arc(s(29)*s(7),0,s(3)*s(10),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(35)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(2),(true->[])),arc(s(35)*s(3),1,s(35)*s(5),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(34)*s(5),0,s(28)*s(4),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(35)*s(3),(true->[])),arc(s(33)*s(7),0,s(21)*s(10),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(3),(true->[])),arc(s(32)*s(7),0,s(15)*s(10),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(35)*s(3),(true->[])),arc(s(31)*s(7),0,s(10)*s(10),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(35)*s(3),(true->[])),arc(s(30)*s(7),0,s(6)*s(10),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(35)*s(3),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(3),(true->[])),arc(s(19)*s(10),0,s(15)*s(10),(true->[])),arc(s(19)*s(10),1,s(25)*s(10),(true->[])),arc(s(19)*s(10),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(21)*s(10),(true->[])),arc(s(20)*s(10),1,s(26)*s(10),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(21)*s(10),0,s(28)*s(10),(true->[])),arc(s(21)*s(10),1,s(28)*s(10),(true->[])),arc(s(21)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(9),0,s(10)*s(10),(true->[])),arc(s(24)*s(9),1,s(31)*s(9),(true->[])),arc(s(24)*s(9),2,s(35)*s(9),(true->[])),arc(s(27)*s(9),0,s(28)*s(10),(true->[])),arc(s(27)*s(9),1,s(34)*s(9),(true->[])),arc(s(27)*s(9),2,s(35)*s(9),(true->[])),arc(s(26)*s(9),0,s(21)*s(10),(true->[])),arc(s(26)*s(9),1,s(33)*s(9),(true->[])),arc(s(26)*s(9),2,s(35)*s(9),(true->[])),arc(s(25)*s(9),0,s(15)*s(10),(true->[])),arc(s(25)*s(9),1,s(32)*s(9),(true->[])),arc(s(25)*s(9),2,s(35)*s(9),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(9),(true->[])),arc(s(18)*s(10),0,s(10)*s(10),(true->[])),arc(s(18)*s(10),1,s(24)*s(10),(true->[])),arc(s(18)*s(10),2,s(27)*s(10),(true->[])),arc(s(30)*s(8),0,s(6)*s(10),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(35)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(4),(true->[])),arc(s(35)*s(6),1,s(35)*s(8),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(34)*s(8),0,s(28)*s(10),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(35)*s(6),(true->[])),arc(s(33)*s(8),0,s(21)*s(10),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(35)*s(6),(true->[])),arc(s(32)*s(8),0,s(15)*s(10),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(35)*s(6),(true->[])),arc(s(31)*s(8),0,s(10)*s(10),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(35)*s(6),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(2),(true->[])),arc(s(35)*s(2),2,s(35)*s(6),(true->[])),arc(s(23)*s(9),0,s(6)*s(10),(true->[])),arc(s(23)*s(9),1,s(30)*s(9),(true->[])),arc(s(23)*s(9),2,s(35)*s(9),(true->[])),arc(s(17)*s(10),0,s(6)*s(10),(true->[])),arc(s(17)*s(10),1,s(23)*s(10),(true->[])),arc(s(17)*s(10),2,s(27)*s(10),(true->[])),arc(s(35)*s(5),0,s(35)*s(4),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(3),(true->[])),arc(s(34)*s(7),0,s(28)*s(10),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(35)*s(3),(true->[])),arc(s(25)*s(10),0,s(15)*s(10),(true->[])),arc(s(25)*s(10),1,s(32)*s(10),(true->[])),arc(s(25)*s(10),2,s(35)*s(10),(true->[])),arc(s(27)*s(10),0,s(28)*s(10),(true->[])),arc(s(27)*s(10),1,s(34)*s(10),(true->[])),arc(s(27)*s(10),2,s(35)*s(10),(true->[])),arc(s(26)*s(10),0,s(21)*s(10),(true->[])),arc(s(26)*s(10),1,s(33)*s(10),(true->[])),arc(s(26)*s(10),2,s(35)*s(10),(true->[])),arc(s(28)*s(10),0,s(35)*s(10),(true->[])),arc(s(28)*s(10),1,s(35)*s(10),(true->[])),arc(s(28)*s(10),2,s(35)*s(10),(true->[])),arc(s(31)*s(9),0,s(10)*s(10),(true->[])),arc(s(31)*s(9),1,s(31)*s(9),(true->[])),arc(s(31)*s(9),2,s(35)*s(9),(true->[])),arc(s(35)*s(9),0,s(35)*s(10),(true->[])),arc(s(35)*s(9),1,s(35)*s(9),(true->[])),arc(s(35)*s(9),2,s(35)*s(9),(true->[])),arc(s(34)*s(9),0,s(28)*s(10),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(35)*s(9),(true->[])),arc(s(33)*s(9),0,s(21)*s(10),(true->[])),arc(s(33)*s(9),1,s(33)*s(9),(true->[])),arc(s(33)*s(9),2,s(35)*s(9),(true->[])),arc(s(32)*s(9),0,s(15)*s(10),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(35)*s(9),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(9),(true->[])),arc(s(24)*s(10),0,s(10)*s(10),(true->[])),arc(s(24)*s(10),1,s(31)*s(10),(true->[])),arc(s(24)*s(10),2,s(35)*s(10),(true->[])),arc(s(35)*s(8),0,s(35)*s(10),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(6),(true->[])),arc(s(30)*s(9),0,s(6)*s(10),(true->[])),arc(s(30)*s(9),1,s(30)*s(9),(true->[])),arc(s(30)*s(9),2,s(35)*s(9),(true->[])),arc(s(23)*s(10),0,s(6)*s(10),(true->[])),arc(s(23)*s(10),1,s(30)*s(10),(true->[])),arc(s(23)*s(10),2,s(35)*s(10),(true->[])),arc(s(35)*s(7),0,s(35)*s(10),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(3),(true->[])),arc(s(32)*s(10),0,s(15)*s(10),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(35)*s(10),(true->[])),arc(s(35)*s(10),0,s(35)*s(10),(true->[])),arc(s(35)*s(10),1,s(35)*s(10),(true->[])),arc(s(35)*s(10),2,s(35)*s(10),(true->[])),arc(s(34)*s(10),0,s(28)*s(10),(true->[])),arc(s(34)*s(10),1,s(34)*s(10),(true->[])),arc(s(34)*s(10),2,s(35)*s(10),(true->[])),arc(s(33)*s(10),0,s(21)*s(10),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(35)*s(10),(true->[])),arc(s(31)*s(10),0,s(10)*s(10),(true->[])),arc(s(31)*s(10),1,s(31)*s(10),(true->[])),arc(s(31)*s(10),2,s(35)*s(10),(true->[])),arc(s(30)*s(10),0,s(6)*s(10),(true->[])),arc(s(30)*s(10),1,s(30)*s(10),(true->[])),arc(s(30)*s(10),2,s(35)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_plain, sum_width_plain_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(28)),sink(s(31)*s(28)),sink(s(32)*s(28)),sink(s(33)*s(28)),sink(s(34)*s(28)),sink(s(35)*s(28))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(3)*s(2),(true->[])),arc(s(2)*s(3),1,s(4)*s(5),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(4),(true->[])),arc(s(4)*s(5),1,s(7)*s(8),(true->[])),arc(s(4)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(2),(true->[])),arc(s(5)*s(3),1,s(8)*s(5),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(6)*s(4),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(6),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(7),(true->[])),arc(s(7)*s(8),1,s(11)*s(12),(true->[])),arc(s(7)*s(8),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(2),(true->[])),arc(s(9)*s(3),1,s(13)*s(5),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(5),0,s(6)*s(4),(true->[])),arc(s(8)*s(5),1,s(12)*s(8),(true->[])),arc(s(8)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(6)*s(7),(true->[])),arc(s(8)*s(9),1,s(12)*s(13),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(4),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(6)*s(7),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(7),0,s(6)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(5)*s(15),(true->[])),arc(s(11)*s(12),0,s(3)*s(11),(true->[])),arc(s(11)*s(12),1,s(16)*s(17),(true->[])),arc(s(11)*s(12),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(2),(true->[])),arc(s(14)*s(3),1,s(19)*s(5),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(5),0,s(10)*s(4),(true->[])),arc(s(13)*s(5),1,s(18)*s(8),(true->[])),arc(s(13)*s(5),2,s(20)*s(3),(true->[])),arc(s(12)*s(8),0,s(6)*s(7),(true->[])),arc(s(12)*s(8),1,s(17)*s(12),(true->[])),arc(s(12)*s(8),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(9)*s(10),0,s(10)*s(7),(true->[])),arc(s(9)*s(10),1,s(13)*s(14),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(10),(true->[])),arc(s(6)*s(7),0,s(10)*s(7),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(6)*s(11),(true->[])),arc(s(12)*s(13),1,s(17)*s(18),(true->[])),arc(s(12)*s(13),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(4),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(7),(true->[])),arc(s(13)*s(9),1,s(18)*s(13),(true->[])),arc(s(13)*s(9),2,s(20)*s(6),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(11),(true->[])),arc(s(8)*s(14),1,s(12)*s(19),(true->[])),arc(s(8)*s(14),2,s(14)*s(10),(true->[])),arc(s(5)*s(15),0,s(6)*s(11),(true->[])),arc(s(5)*s(15),1,s(8)*s(20),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(3)*s(11),0,s(6)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(5)*s(21),(true->[])),arc(s(16)*s(17),0,s(3)*s(16),(true->[])),arc(s(16)*s(17),1,s(22)*s(22),(true->[])),arc(s(16)*s(17),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(21)*s(2),(true->[])),arc(s(20)*s(3),1,s(26)*s(5),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(5),0,s(15)*s(4),(true->[])),arc(s(19)*s(5),1,s(25)*s(8),(true->[])),arc(s(19)*s(5),2,s(27)*s(3),(true->[])),arc(s(18)*s(8),0,s(10)*s(7),(true->[])),arc(s(18)*s(8),1,s(24)*s(12),(true->[])),arc(s(18)*s(8),2,s(27)*s(3),(true->[])),arc(s(17)*s(12),0,s(6)*s(11),(true->[])),arc(s(17)*s(12),1,s(23)*s(17),(true->[])),arc(s(17)*s(12),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(10)*s(7),0,s(15)*s(7),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(15),(true->[])),arc(s(13)*s(14),0,s(10)*s(11),(true->[])),arc(s(13)*s(14),1,s(18)*s(19),(true->[])),arc(s(13)*s(14),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(15)*s(7),(true->[])),arc(s(14)*s(10),1,s(19)*s(14),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(10),(true->[])),arc(s(9)*s(15),0,s(10)*s(11),(true->[])),arc(s(9)*s(15),1,s(13)*s(20),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(6)*s(11),0,s(10)*s(11),(true->[])),arc(s(6)*s(11),1,s(10)*s(11),(true->[])),arc(s(6)*s(11),2,s(9)*s(21),(true->[])),arc(s(17)*s(18),0,s(6)*s(16),(true->[])),arc(s(17)*s(18),1,s(23)*s(23),(true->[])),arc(s(17)*s(18),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(21)*s(4),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(9),0,s(15)*s(7),(true->[])),arc(s(19)*s(9),1,s(25)*s(13),(true->[])),arc(s(19)*s(9),2,s(27)*s(6),(true->[])),arc(s(18)*s(13),0,s(10)*s(11),(true->[])),arc(s(18)*s(13),1,s(24)*s(18),(true->[])),arc(s(18)*s(13),2,s(27)*s(6),(true->[])),arc(s(21)*s(2),0,s(28)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(6),(true->[])),arc(s(12)*s(19),0,s(6)*s(16),(true->[])),arc(s(12)*s(19),1,s(17)*s(24),(true->[])),arc(s(12)*s(19),2,s(20)*s(10),(true->[])),arc(s(8)*s(20),0,s(6)*s(16),(true->[])),arc(s(8)*s(20),1,s(12)*s(25),(true->[])),arc(s(8)*s(20),2,s(14)*s(15),(true->[])),arc(s(5)*s(21),0,s(6)*s(16),(true->[])),arc(s(5)*s(21),1,s(8)*s(26),(true->[])),arc(s(5)*s(21),2,s(9)*s(21),(true->[])),arc(s(3)*s(16),0,s(6)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(5)*s(27),(true->[])),arc(s(22)*s(22),0,s(3)*s(28),(true->[])),arc(s(22)*s(22),1,s(29)*s(22),(true->[])),arc(s(22)*s(22),2,s(35)*s(3),(true->[])),arc(s(27)*s(3),0,s(28)*s(2),(true->[])),arc(s(27)*s(3),1,s(34)*s(5),(true->[])),arc(s(27)*s(3),2,s(35)*s(3),(true->[])),arc(s(26)*s(5),0,s(21)*s(4),(true->[])),arc(s(26)*s(5),1,s(33)*s(8),(true->[])),arc(s(26)*s(5),2,s(35)*s(3),(true->[])),arc(s(25)*s(8),0,s(15)*s(7),(true->[])),arc(s(25)*s(8),1,s(32)*s(12),(true->[])),arc(s(25)*s(8),2,s(35)*s(3),(true->[])),arc(s(24)*s(12),0,s(10)*s(11),(true->[])),arc(s(24)*s(12),1,s(31)*s(17),(true->[])),arc(s(24)*s(12),2,s(35)*s(3),(true->[])),arc(s(23)*s(17),0,s(6)*s(16),(true->[])),arc(s(23)*s(17),1,s(30)*s(22),(true->[])),arc(s(23)*s(17),2,s(35)*s(3),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(3),(true->[])),arc(s(14)*s(15),0,s(15)*s(11),(true->[])),arc(s(14)*s(15),1,s(19)*s(20),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(15)*s(7),0,s(21)*s(7),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(20)*s(15),(true->[])),arc(s(10)*s(11),0,s(15)*s(11),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(14)*s(21),(true->[])),arc(s(18)*s(19),0,s(10)*s(16),(true->[])),arc(s(18)*s(19),1,s(24)*s(24),(true->[])),arc(s(18)*s(19),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(21)*s(7),(true->[])),arc(s(20)*s(10),1,s(26)*s(14),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(14),0,s(15)*s(11),(true->[])),arc(s(19)*s(14),1,s(25)*s(19),(true->[])),arc(s(19)*s(14),2,s(27)*s(10),(true->[])),arc(s(21)*s(4),0,s(28)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(10),(true->[])),arc(s(13)*s(20),0,s(10)*s(16),(true->[])),arc(s(13)*s(20),1,s(18)*s(25),(true->[])),arc(s(13)*s(20),2,s(20)*s(15),(true->[])),arc(s(9)*s(21),0,s(10)*s(16),(true->[])),arc(s(9)*s(21),1,s(13)*s(26),(true->[])),arc(s(9)*s(21),2,s(14)*s(21),(true->[])),arc(s(6)*s(16),0,s(10)*s(16),(true->[])),arc(s(6)*s(16),1,s(10)*s(16),(true->[])),arc(s(6)*s(16),2,s(9)*s(27),(true->[])),arc(s(23)*s(23),0,s(6)*s(28),(true->[])),arc(s(23)*s(23),1,s(30)*s(23),(true->[])),arc(s(23)*s(23),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(28)*s(4),(true->[])),arc(s(27)*s(6),1,s(34)*s(9),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(9),0,s(21)*s(7),(true->[])),arc(s(26)*s(9),1,s(33)*s(13),(true->[])),arc(s(26)*s(9),2,s(35)*s(6),(true->[])),arc(s(25)*s(13),0,s(15)*s(11),(true->[])),arc(s(25)*s(13),1,s(32)*s(18),(true->[])),arc(s(25)*s(13),2,s(35)*s(6),(true->[])),arc(s(24)*s(18),0,s(10)*s(16),(true->[])),arc(s(24)*s(18),1,s(31)*s(23),(true->[])),arc(s(24)*s(18),2,s(35)*s(6),(true->[])),arc(s(28)*s(2),0,s(35)*s(2),(true->[])),arc(s(28)*s(2),1,s(35)*s(2),(true->[])),arc(s(28)*s(2),2,s(35)*s(6),(true->[])),arc(s(17)*s(24),0,s(6)*s(28),(true->[])),arc(s(17)*s(24),1,s(23)*s(24),(true->[])),arc(s(17)*s(24),2,s(27)*s(10),(true->[])),arc(s(12)*s(25),0,s(6)*s(28),(true->[])),arc(s(12)*s(25),1,s(17)*s(25),(true->[])),arc(s(12)*s(25),2,s(20)*s(15),(true->[])),arc(s(8)*s(26),0,s(6)*s(28),(true->[])),arc(s(8)*s(26),1,s(12)*s(26),(true->[])),arc(s(8)*s(26),2,s(14)*s(21),(true->[])),arc(s(5)*s(27),0,s(6)*s(28),(true->[])),arc(s(5)*s(27),1,s(8)*s(27),(true->[])),arc(s(5)*s(27),2,s(9)*s(27),(true->[])),arc(s(3)*s(28),0,s(6)*s(28),(true->[])),arc(s(3)*s(28),1,s(6)*s(28),(true->[])),arc(s(3)*s(28),2,s(5)*s(28),(true->[])),arc(s(29)*s(22),0,s(3)*s(28),(true->[])),arc(s(29)*s(22),1,s(29)*s(22),(true->[])),arc(s(29)*s(22),2,s(35)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(2),(true->[])),arc(s(35)*s(3),1,s(35)*s(5),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(34)*s(5),0,s(28)*s(4),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(35)*s(3),(true->[])),arc(s(33)*s(8),0,s(21)*s(7),(true->[])),arc(s(33)*s(8),1,s(33)*s(12),(true->[])),arc(s(33)*s(8),2,s(35)*s(3),(true->[])),arc(s(32)*s(12),0,s(15)*s(11),(true->[])),arc(s(32)*s(12),1,s(32)*s(17),(true->[])),arc(s(32)*s(12),2,s(35)*s(3),(true->[])),arc(s(31)*s(17),0,s(10)*s(16),(true->[])),arc(s(31)*s(17),1,s(31)*s(22),(true->[])),arc(s(31)*s(17),2,s(35)*s(3),(true->[])),arc(s(30)*s(22),0,s(6)*s(28),(true->[])),arc(s(30)*s(22),1,s(30)*s(22),(true->[])),arc(s(30)*s(22),2,s(35)*s(3),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(3),(true->[])),arc(s(15)*s(11),0,s(21)*s(11),(true->[])),arc(s(15)*s(11),1,s(21)*s(11),(true->[])),arc(s(15)*s(11),2,s(20)*s(21),(true->[])),arc(s(19)*s(20),0,s(15)*s(16),(true->[])),arc(s(19)*s(20),1,s(25)*s(25),(true->[])),arc(s(19)*s(20),2,s(27)*s(15),(true->[])),arc(s(20)*s(15),0,s(21)*s(11),(true->[])),arc(s(20)*s(15),1,s(26)*s(20),(true->[])),arc(s(20)*s(15),2,s(27)*s(15),(true->[])),arc(s(21)*s(7),0,s(28)*s(7),(true->[])),arc(s(21)*s(7),1,s(28)*s(7),(true->[])),arc(s(21)*s(7),2,s(27)*s(15),(true->[])),arc(s(14)*s(21),0,s(15)*s(16),(true->[])),arc(s(14)*s(21),1,s(19)*s(26),(true->[])),arc(s(14)*s(21),2,s(20)*s(21),(true->[])),arc(s(10)*s(16),0,s(15)*s(16),(true->[])),arc(s(10)*s(16),1,s(15)*s(16),(true->[])),arc(s(10)*s(16),2,s(14)*s(27),(true->[])),arc(s(24)*s(24),0,s(10)*s(28),(true->[])),arc(s(24)*s(24),1,s(31)*s(24),(true->[])),arc(s(24)*s(24),2,s(35)*s(10),(true->[])),arc(s(27)*s(10),0,s(28)*s(7),(true->[])),arc(s(27)*s(10),1,s(34)*s(14),(true->[])),arc(s(27)*s(10),2,s(35)*s(10),(true->[])),arc(s(26)*s(14),0,s(21)*s(11),(true->[])),arc(s(26)*s(14),1,s(33)*s(19),(true->[])),arc(s(26)*s(14),2,s(35)*s(10),(true->[])),arc(s(25)*s(19),0,s(15)*s(16),(true->[])),arc(s(25)*s(19),1,s(32)*s(24),(true->[])),arc(s(25)*s(19),2,s(35)*s(10),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(10),(true->[])),arc(s(18)*s(25),0,s(10)*s(28),(true->[])),arc(s(18)*s(25),1,s(24)*s(25),(true->[])),arc(s(18)*s(25),2,s(27)*s(15),(true->[])),arc(s(13)*s(26),0,s(10)*s(28),(true->[])),arc(s(13)*s(26),1,s(18)*s(26),(true->[])),arc(s(13)*s(26),2,s(20)*s(21),(true->[])),arc(s(9)*s(27),0,s(10)*s(28),(true->[])),arc(s(9)*s(27),1,s(13)*s(27),(true->[])),arc(s(9)*s(27),2,s(14)*s(27),(true->[])),arc(s(6)*s(28),0,s(10)*s(28),(true->[])),arc(s(6)*s(28),1,s(10)*s(28),(true->[])),arc(s(6)*s(28),2,s(9)*s(28),(true->[])),arc(s(30)*s(23),0,s(6)*s(28),(true->[])),arc(s(30)*s(23),1,s(30)*s(23),(true->[])),arc(s(30)*s(23),2,s(35)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(4),(true->[])),arc(s(35)*s(6),1,s(35)*s(9),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(34)*s(9),0,s(28)*s(7),(true->[])),arc(s(34)*s(9),1,s(34)*s(13),(true->[])),arc(s(34)*s(9),2,s(35)*s(6),(true->[])),arc(s(33)*s(13),0,s(21)*s(11),(true->[])),arc(s(33)*s(13),1,s(33)*s(18),(true->[])),arc(s(33)*s(13),2,s(35)*s(6),(true->[])),arc(s(32)*s(18),0,s(15)*s(16),(true->[])),arc(s(32)*s(18),1,s(32)*s(23),(true->[])),arc(s(32)*s(18),2,s(35)*s(6),(true->[])),arc(s(31)*s(23),0,s(10)*s(28),(true->[])),arc(s(31)*s(23),1,s(31)*s(23),(true->[])),arc(s(31)*s(23),2,s(35)*s(6),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(2),(true->[])),arc(s(35)*s(2),2,s(35)*s(6),(true->[])),arc(s(23)*s(24),0,s(6)*s(28),(true->[])),arc(s(23)*s(24),1,s(30)*s(24),(true->[])),arc(s(23)*s(24),2,s(35)*s(10),(true->[])),arc(s(17)*s(25),0,s(6)*s(28),(true->[])),arc(s(17)*s(25),1,s(23)*s(25),(true->[])),arc(s(17)*s(25),2,s(27)*s(15),(true->[])),arc(s(12)*s(26),0,s(6)*s(28),(true->[])),arc(s(12)*s(26),1,s(17)*s(26),(true->[])),arc(s(12)*s(26),2,s(20)*s(21),(true->[])),arc(s(8)*s(27),0,s(6)*s(28),(true->[])),arc(s(8)*s(27),1,s(12)*s(27),(true->[])),arc(s(8)*s(27),2,s(14)*s(27),(true->[])),arc(s(5)*s(28),0,s(6)*s(28),(true->[])),arc(s(5)*s(28),1,s(8)*s(28),(true->[])),arc(s(5)*s(28),2,s(9)*s(28),(true->[])),arc(s(35)*s(5),0,s(35)*s(4),(true->[])),arc(s(35)*s(5),1,s(35)*s(8),(true->[])),arc(s(35)*s(5),2,s(35)*s(3),(true->[])),arc(s(34)*s(8),0,s(28)*s(7),(true->[])),arc(s(34)*s(8),1,s(34)*s(12),(true->[])),arc(s(34)*s(8),2,s(35)*s(3),(true->[])),arc(s(33)*s(12),0,s(21)*s(11),(true->[])),arc(s(33)*s(12),1,s(33)*s(17),(true->[])),arc(s(33)*s(12),2,s(35)*s(3),(true->[])),arc(s(32)*s(17),0,s(15)*s(16),(true->[])),arc(s(32)*s(17),1,s(32)*s(22),(true->[])),arc(s(32)*s(17),2,s(35)*s(3),(true->[])),arc(s(31)*s(22),0,s(10)*s(28),(true->[])),arc(s(31)*s(22),1,s(31)*s(22),(true->[])),arc(s(31)*s(22),2,s(35)*s(3),(true->[])),arc(s(20)*s(21),0,s(21)*s(16),(true->[])),arc(s(20)*s(21),1,s(26)*s(26),(true->[])),arc(s(20)*s(21),2,s(27)*s(21),(true->[])),arc(s(21)*s(11),0,s(28)*s(11),(true->[])),arc(s(21)*s(11),1,s(28)*s(11),(true->[])),arc(s(21)*s(11),2,s(27)*s(21),(true->[])),arc(s(15)*s(16),0,s(21)*s(16),(true->[])),arc(s(15)*s(16),1,s(21)*s(16),(true->[])),arc(s(15)*s(16),2,s(20)*s(27),(true->[])),arc(s(25)*s(25),0,s(15)*s(28),(true->[])),arc(s(25)*s(25),1,s(32)*s(25),(true->[])),arc(s(25)*s(25),2,s(35)*s(15),(true->[])),arc(s(27)*s(15),0,s(28)*s(11),(true->[])),arc(s(27)*s(15),1,s(34)*s(20),(true->[])),arc(s(27)*s(15),2,s(35)*s(15),(true->[])),arc(s(26)*s(20),0,s(21)*s(16),(true->[])),arc(s(26)*s(20),1,s(33)*s(25),(true->[])),arc(s(26)*s(20),2,s(35)*s(15),(true->[])),arc(s(28)*s(7),0,s(35)*s(7),(true->[])),arc(s(28)*s(7),1,s(35)*s(7),(true->[])),arc(s(28)*s(7),2,s(35)*s(15),(true->[])),arc(s(19)*s(26),0,s(15)*s(28),(true->[])),arc(s(19)*s(26),1,s(25)*s(26),(true->[])),arc(s(19)*s(26),2,s(27)*s(21),(true->[])),arc(s(14)*s(27),0,s(15)*s(28),(true->[])),arc(s(14)*s(27),1,s(19)*s(27),(true->[])),arc(s(14)*s(27),2,s(20)*s(27),(true->[])),arc(s(10)*s(28),0,s(15)*s(28),(true->[])),arc(s(10)*s(28),1,s(15)*s(28),(true->[])),arc(s(10)*s(28),2,s(14)*s(28),(true->[])),arc(s(31)*s(24),0,s(10)*s(28),(true->[])),arc(s(31)*s(24),1,s(31)*s(24),(true->[])),arc(s(31)*s(24),2,s(35)*s(10),(true->[])),arc(s(35)*s(10),0,s(35)*s(7),(true->[])),arc(s(35)*s(10),1,s(35)*s(14),(true->[])),arc(s(35)*s(10),2,s(35)*s(10),(true->[])),arc(s(34)*s(14),0,s(28)*s(11),(true->[])),arc(s(34)*s(14),1,s(34)*s(19),(true->[])),arc(s(34)*s(14),2,s(35)*s(10),(true->[])),arc(s(33)*s(19),0,s(21)*s(16),(true->[])),arc(s(33)*s(19),1,s(33)*s(24),(true->[])),arc(s(33)*s(19),2,s(35)*s(10),(true->[])),arc(s(32)*s(24),0,s(15)*s(28),(true->[])),arc(s(32)*s(24),1,s(32)*s(24),(true->[])),arc(s(32)*s(24),2,s(35)*s(10),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(10),(true->[])),arc(s(24)*s(25),0,s(10)*s(28),(true->[])),arc(s(24)*s(25),1,s(31)*s(25),(true->[])),arc(s(24)*s(25),2,s(35)*s(15),(true->[])),arc(s(18)*s(26),0,s(10)*s(28),(true->[])),arc(s(18)*s(26),1,s(24)*s(26),(true->[])),arc(s(18)*s(26),2,s(27)*s(21),(true->[])),arc(s(13)*s(27),0,s(10)*s(28),(true->[])),arc(s(13)*s(27),1,s(18)*s(27),(true->[])),arc(s(13)*s(27),2,s(20)*s(27),(true->[])),arc(s(9)*s(28),0,s(10)*s(28),(true->[])),arc(s(9)*s(28),1,s(13)*s(28),(true->[])),arc(s(9)*s(28),2,s(14)*s(28),(true->[])),arc(s(35)*s(9),0,s(35)*s(7),(true->[])),arc(s(35)*s(9),1,s(35)*s(13),(true->[])),arc(s(35)*s(9),2,s(35)*s(6),(true->[])),arc(s(34)*s(13),0,s(28)*s(11),(true->[])),arc(s(34)*s(13),1,s(34)*s(18),(true->[])),arc(s(34)*s(13),2,s(35)*s(6),(true->[])),arc(s(33)*s(18),0,s(21)*s(16),(true->[])),arc(s(33)*s(18),1,s(33)*s(23),(true->[])),arc(s(33)*s(18),2,s(35)*s(6),(true->[])),arc(s(32)*s(23),0,s(15)*s(28),(true->[])),arc(s(32)*s(23),1,s(32)*s(23),(true->[])),arc(s(32)*s(23),2,s(35)*s(6),(true->[])),arc(s(30)*s(24),0,s(6)*s(28),(true->[])),arc(s(30)*s(24),1,s(30)*s(24),(true->[])),arc(s(30)*s(24),2,s(35)*s(10),(true->[])),arc(s(23)*s(25),0,s(6)*s(28),(true->[])),arc(s(23)*s(25),1,s(30)*s(25),(true->[])),arc(s(23)*s(25),2,s(35)*s(15),(true->[])),arc(s(17)*s(26),0,s(6)*s(28),(true->[])),arc(s(17)*s(26),1,s(23)*s(26),(true->[])),arc(s(17)*s(26),2,s(27)*s(21),(true->[])),arc(s(12)*s(27),0,s(6)*s(28),(true->[])),arc(s(12)*s(27),1,s(17)*s(27),(true->[])),arc(s(12)*s(27),2,s(20)*s(27),(true->[])),arc(s(8)*s(28),0,s(6)*s(28),(true->[])),arc(s(8)*s(28),1,s(12)*s(28),(true->[])),arc(s(8)*s(28),2,s(14)*s(28),(true->[])),arc(s(35)*s(8),0,s(35)*s(7),(true->[])),arc(s(35)*s(8),1,s(35)*s(12),(true->[])),arc(s(35)*s(8),2,s(35)*s(3),(true->[])),arc(s(34)*s(12),0,s(28)*s(11),(true->[])),arc(s(34)*s(12),1,s(34)*s(17),(true->[])),arc(s(34)*s(12),2,s(35)*s(3),(true->[])),arc(s(33)*s(17),0,s(21)*s(16),(true->[])),arc(s(33)*s(17),1,s(33)*s(22),(true->[])),arc(s(33)*s(17),2,s(35)*s(3),(true->[])),arc(s(32)*s(22),0,s(15)*s(28),(true->[])),arc(s(32)*s(22),1,s(32)*s(22),(true->[])),arc(s(32)*s(22),2,s(35)*s(3),(true->[])),arc(s(21)*s(16),0,s(28)*s(16),(true->[])),arc(s(21)*s(16),1,s(28)*s(16),(true->[])),arc(s(21)*s(16),2,s(27)*s(27),(true->[])),arc(s(26)*s(26),0,s(21)*s(28),(true->[])),arc(s(26)*s(26),1,s(33)*s(26),(true->[])),arc(s(26)*s(26),2,s(35)*s(21),(true->[])),arc(s(27)*s(21),0,s(28)*s(16),(true->[])),arc(s(27)*s(21),1,s(34)*s(26),(true->[])),arc(s(27)*s(21),2,s(35)*s(21),(true->[])),arc(s(28)*s(11),0,s(35)*s(11),(true->[])),arc(s(28)*s(11),1,s(35)*s(11),(true->[])),arc(s(28)*s(11),2,s(35)*s(21),(true->[])),arc(s(20)*s(27),0,s(21)*s(28),(true->[])),arc(s(20)*s(27),1,s(26)*s(27),(true->[])),arc(s(20)*s(27),2,s(27)*s(27),(true->[])),arc(s(15)*s(28),0,s(21)*s(28),(true->[])),arc(s(15)*s(28),1,s(21)*s(28),(true->[])),arc(s(15)*s(28),2,s(20)*s(28),(true->[])),arc(s(32)*s(25),0,s(15)*s(28),(true->[])),arc(s(32)*s(25),1,s(32)*s(25),(true->[])),arc(s(32)*s(25),2,s(35)*s(15),(true->[])),arc(s(35)*s(15),0,s(35)*s(11),(true->[])),arc(s(35)*s(15),1,s(35)*s(20),(true->[])),arc(s(35)*s(15),2,s(35)*s(15),(true->[])),arc(s(34)*s(20),0,s(28)*s(16),(true->[])),arc(s(34)*s(20),1,s(34)*s(25),(true->[])),arc(s(34)*s(20),2,s(35)*s(15),(true->[])),arc(s(33)*s(25),0,s(21)*s(28),(true->[])),arc(s(33)*s(25),1,s(33)*s(25),(true->[])),arc(s(33)*s(25),2,s(35)*s(15),(true->[])),arc(s(35)*s(7),0,s(35)*s(7),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(15),(true->[])),arc(s(25)*s(26),0,s(15)*s(28),(true->[])),arc(s(25)*s(26),1,s(32)*s(26),(true->[])),arc(s(25)*s(26),2,s(35)*s(21),(true->[])),arc(s(19)*s(27),0,s(15)*s(28),(true->[])),arc(s(19)*s(27),1,s(25)*s(27),(true->[])),arc(s(19)*s(27),2,s(27)*s(27),(true->[])),arc(s(14)*s(28),0,s(15)*s(28),(true->[])),arc(s(14)*s(28),1,s(19)*s(28),(true->[])),arc(s(14)*s(28),2,s(20)*s(28),(true->[])),arc(s(35)*s(14),0,s(35)*s(11),(true->[])),arc(s(35)*s(14),1,s(35)*s(19),(true->[])),arc(s(35)*s(14),2,s(35)*s(10),(true->[])),arc(s(34)*s(19),0,s(28)*s(16),(true->[])),arc(s(34)*s(19),1,s(34)*s(24),(true->[])),arc(s(34)*s(19),2,s(35)*s(10),(true->[])),arc(s(33)*s(24),0,s(21)*s(28),(true->[])),arc(s(33)*s(24),1,s(33)*s(24),(true->[])),arc(s(33)*s(24),2,s(35)*s(10),(true->[])),arc(s(31)*s(25),0,s(10)*s(28),(true->[])),arc(s(31)*s(25),1,s(31)*s(25),(true->[])),arc(s(31)*s(25),2,s(35)*s(15),(true->[])),arc(s(24)*s(26),0,s(10)*s(28),(true->[])),arc(s(24)*s(26),1,s(31)*s(26),(true->[])),arc(s(24)*s(26),2,s(35)*s(21),(true->[])),arc(s(18)*s(27),0,s(10)*s(28),(true->[])),arc(s(18)*s(27),1,s(24)*s(27),(true->[])),arc(s(18)*s(27),2,s(27)*s(27),(true->[])),arc(s(13)*s(28),0,s(10)*s(28),(true->[])),arc(s(13)*s(28),1,s(18)*s(28),(true->[])),arc(s(13)*s(28),2,s(20)*s(28),(true->[])),arc(s(35)*s(13),0,s(35)*s(11),(true->[])),arc(s(35)*s(13),1,s(35)*s(18),(true->[])),arc(s(35)*s(13),2,s(35)*s(6),(true->[])),arc(s(34)*s(18),0,s(28)*s(16),(true->[])),arc(s(34)*s(18),1,s(34)*s(23),(true->[])),arc(s(34)*s(18),2,s(35)*s(6),(true->[])),arc(s(33)*s(23),0,s(21)*s(28),(true->[])),arc(s(33)*s(23),1,s(33)*s(23),(true->[])),arc(s(33)*s(23),2,s(35)*s(6),(true->[])),arc(s(30)*s(25),0,s(6)*s(28),(true->[])),arc(s(30)*s(25),1,s(30)*s(25),(true->[])),arc(s(30)*s(25),2,s(35)*s(15),(true->[])),arc(s(23)*s(26),0,s(6)*s(28),(true->[])),arc(s(23)*s(26),1,s(30)*s(26),(true->[])),arc(s(23)*s(26),2,s(35)*s(21),(true->[])),arc(s(17)*s(27),0,s(6)*s(28),(true->[])),arc(s(17)*s(27),1,s(23)*s(27),(true->[])),arc(s(17)*s(27),2,s(27)*s(27),(true->[])),arc(s(12)*s(28),0,s(6)*s(28),(true->[])),arc(s(12)*s(28),1,s(17)*s(28),(true->[])),arc(s(12)*s(28),2,s(20)*s(28),(true->[])),arc(s(35)*s(12),0,s(35)*s(11),(true->[])),arc(s(35)*s(12),1,s(35)*s(17),(true->[])),arc(s(35)*s(12),2,s(35)*s(3),(true->[])),arc(s(34)*s(17),0,s(28)*s(16),(true->[])),arc(s(34)*s(17),1,s(34)*s(22),(true->[])),arc(s(34)*s(17),2,s(35)*s(3),(true->[])),arc(s(33)*s(22),0,s(21)*s(28),(true->[])),arc(s(33)*s(22),1,s(33)*s(22),(true->[])),arc(s(33)*s(22),2,s(35)*s(3),(true->[])),arc(s(27)*s(27),0,s(28)*s(28),(true->[])),arc(s(27)*s(27),1,s(34)*s(27),(true->[])),arc(s(27)*s(27),2,s(35)*s(27),(true->[])),arc(s(28)*s(16),0,s(35)*s(16),(true->[])),arc(s(28)*s(16),1,s(35)*s(16),(true->[])),arc(s(28)*s(16),2,s(35)*s(27),(true->[])),arc(s(21)*s(28),0,s(28)*s(28),(true->[])),arc(s(21)*s(28),1,s(28)*s(28),(true->[])),arc(s(21)*s(28),2,s(27)*s(28),(true->[])),arc(s(33)*s(26),0,s(21)*s(28),(true->[])),arc(s(33)*s(26),1,s(33)*s(26),(true->[])),arc(s(33)*s(26),2,s(35)*s(21),(true->[])),arc(s(35)*s(21),0,s(35)*s(16),(true->[])),arc(s(35)*s(21),1,s(35)*s(26),(true->[])),arc(s(35)*s(21),2,s(35)*s(21),(true->[])),arc(s(34)*s(26),0,s(28)*s(28),(true->[])),arc(s(34)*s(26),1,s(34)*s(26),(true->[])),arc(s(34)*s(26),2,s(35)*s(21),(true->[])),arc(s(35)*s(11),0,s(35)*s(11),(true->[])),arc(s(35)*s(11),1,s(35)*s(11),(true->[])),arc(s(35)*s(11),2,s(35)*s(21),(true->[])),arc(s(26)*s(27),0,s(21)*s(28),(true->[])),arc(s(26)*s(27),1,s(33)*s(27),(true->[])),arc(s(26)*s(27),2,s(35)*s(27),(true->[])),arc(s(20)*s(28),0,s(21)*s(28),(true->[])),arc(s(20)*s(28),1,s(26)*s(28),(true->[])),arc(s(20)*s(28),2,s(27)*s(28),(true->[])),arc(s(35)*s(20),0,s(35)*s(16),(true->[])),arc(s(35)*s(20),1,s(35)*s(25),(true->[])),arc(s(35)*s(20),2,s(35)*s(15),(true->[])),arc(s(34)*s(25),0,s(28)*s(28),(true->[])),arc(s(34)*s(25),1,s(34)*s(25),(true->[])),arc(s(34)*s(25),2,s(35)*s(15),(true->[])),arc(s(32)*s(26),0,s(15)*s(28),(true->[])),arc(s(32)*s(26),1,s(32)*s(26),(true->[])),arc(s(32)*s(26),2,s(35)*s(21),(true->[])),arc(s(25)*s(27),0,s(15)*s(28),(true->[])),arc(s(25)*s(27),1,s(32)*s(27),(true->[])),arc(s(25)*s(27),2,s(35)*s(27),(true->[])),arc(s(19)*s(28),0,s(15)*s(28),(true->[])),arc(s(19)*s(28),1,s(25)*s(28),(true->[])),arc(s(19)*s(28),2,s(27)*s(28),(true->[])),arc(s(35)*s(19),0,s(35)*s(16),(true->[])),arc(s(35)*s(19),1,s(35)*s(24),(true->[])),arc(s(35)*s(19),2,s(35)*s(10),(true->[])),arc(s(34)*s(24),0,s(28)*s(28),(true->[])),arc(s(34)*s(24),1,s(34)*s(24),(true->[])),arc(s(34)*s(24),2,s(35)*s(10),(true->[])),arc(s(31)*s(26),0,s(10)*s(28),(true->[])),arc(s(31)*s(26),1,s(31)*s(26),(true->[])),arc(s(31)*s(26),2,s(35)*s(21),(true->[])),arc(s(24)*s(27),0,s(10)*s(28),(true->[])),arc(s(24)*s(27),1,s(31)*s(27),(true->[])),arc(s(24)*s(27),2,s(35)*s(27),(true->[])),arc(s(18)*s(28),0,s(10)*s(28),(true->[])),arc(s(18)*s(28),1,s(24)*s(28),(true->[])),arc(s(18)*s(28),2,s(27)*s(28),(true->[])),arc(s(35)*s(18),0,s(35)*s(16),(true->[])),arc(s(35)*s(18),1,s(35)*s(23),(true->[])),arc(s(35)*s(18),2,s(35)*s(6),(true->[])),arc(s(34)*s(23),0,s(28)*s(28),(true->[])),arc(s(34)*s(23),1,s(34)*s(23),(true->[])),arc(s(34)*s(23),2,s(35)*s(6),(true->[])),arc(s(30)*s(26),0,s(6)*s(28),(true->[])),arc(s(30)*s(26),1,s(30)*s(26),(true->[])),arc(s(30)*s(26),2,s(35)*s(21),(true->[])),arc(s(23)*s(27),0,s(6)*s(28),(true->[])),arc(s(23)*s(27),1,s(30)*s(27),(true->[])),arc(s(23)*s(27),2,s(35)*s(27),(true->[])),arc(s(17)*s(28),0,s(6)*s(28),(true->[])),arc(s(17)*s(28),1,s(23)*s(28),(true->[])),arc(s(17)*s(28),2,s(27)*s(28),(true->[])),arc(s(35)*s(17),0,s(35)*s(16),(true->[])),arc(s(35)*s(17),1,s(35)*s(22),(true->[])),arc(s(35)*s(17),2,s(35)*s(3),(true->[])),arc(s(34)*s(22),0,s(28)*s(28),(true->[])),arc(s(34)*s(22),1,s(34)*s(22),(true->[])),arc(s(34)*s(22),2,s(35)*s(3),(true->[])),arc(s(28)*s(28),0,s(35)*s(28),(true->[])),arc(s(28)*s(28),1,s(35)*s(28),(true->[])),arc(s(28)*s(28),2,s(35)*s(28),(true->[])),arc(s(34)*s(27),0,s(28)*s(28),(true->[])),arc(s(34)*s(27),1,s(34)*s(27),(true->[])),arc(s(34)*s(27),2,s(35)*s(27),(true->[])),arc(s(35)*s(27),0,s(35)*s(28),(true->[])),arc(s(35)*s(27),1,s(35)*s(27),(true->[])),arc(s(35)*s(27),2,s(35)*s(27),(true->[])),arc(s(35)*s(16),0,s(35)*s(16),(true->[])),arc(s(35)*s(16),1,s(35)*s(16),(true->[])),arc(s(35)*s(16),2,s(35)*s(27),(true->[])),arc(s(27)*s(28),0,s(28)*s(28),(true->[])),arc(s(27)*s(28),1,s(34)*s(28),(true->[])),arc(s(27)*s(28),2,s(35)*s(28),(true->[])),arc(s(35)*s(26),0,s(35)*s(28),(true->[])),arc(s(35)*s(26),1,s(35)*s(26),(true->[])),arc(s(35)*s(26),2,s(35)*s(21),(true->[])),arc(s(33)*s(27),0,s(21)*s(28),(true->[])),arc(s(33)*s(27),1,s(33)*s(27),(true->[])),arc(s(33)*s(27),2,s(35)*s(27),(true->[])),arc(s(26)*s(28),0,s(21)*s(28),(true->[])),arc(s(26)*s(28),1,s(33)*s(28),(true->[])),arc(s(26)*s(28),2,s(35)*s(28),(true->[])),arc(s(35)*s(25),0,s(35)*s(28),(true->[])),arc(s(35)*s(25),1,s(35)*s(25),(true->[])),arc(s(35)*s(25),2,s(35)*s(15),(true->[])),arc(s(32)*s(27),0,s(15)*s(28),(true->[])),arc(s(32)*s(27),1,s(32)*s(27),(true->[])),arc(s(32)*s(27),2,s(35)*s(27),(true->[])),arc(s(25)*s(28),0,s(15)*s(28),(true->[])),arc(s(25)*s(28),1,s(32)*s(28),(true->[])),arc(s(25)*s(28),2,s(35)*s(28),(true->[])),arc(s(35)*s(24),0,s(35)*s(28),(true->[])),arc(s(35)*s(24),1,s(35)*s(24),(true->[])),arc(s(35)*s(24),2,s(35)*s(10),(true->[])),arc(s(31)*s(27),0,s(10)*s(28),(true->[])),arc(s(31)*s(27),1,s(31)*s(27),(true->[])),arc(s(31)*s(27),2,s(35)*s(27),(true->[])),arc(s(24)*s(28),0,s(10)*s(28),(true->[])),arc(s(24)*s(28),1,s(31)*s(28),(true->[])),arc(s(24)*s(28),2,s(35)*s(28),(true->[])),arc(s(35)*s(23),0,s(35)*s(28),(true->[])),arc(s(35)*s(23),1,s(35)*s(23),(true->[])),arc(s(35)*s(23),2,s(35)*s(6),(true->[])),arc(s(30)*s(27),0,s(6)*s(28),(true->[])),arc(s(30)*s(27),1,s(30)*s(27),(true->[])),arc(s(30)*s(27),2,s(35)*s(27),(true->[])),arc(s(23)*s(28),0,s(6)*s(28),(true->[])),arc(s(23)*s(28),1,s(30)*s(28),(true->[])),arc(s(23)*s(28),2,s(35)*s(28),(true->[])),arc(s(35)*s(22),0,s(35)*s(28),(true->[])),arc(s(35)*s(22),1,s(35)*s(22),(true->[])),arc(s(35)*s(22),2,s(35)*s(3),(true->[])),arc(s(35)*s(28),0,s(35)*s(28),(true->[])),arc(s(35)*s(28),1,s(35)*s(28),(true->[])),arc(s(35)*s(28),2,s(35)*s(28),(true->[])),arc(s(34)*s(28),0,s(28)*s(28),(true->[])),arc(s(34)*s(28),1,s(34)*s(28),(true->[])),arc(s(34)*s(28),2,s(35)*s(28),(true->[])),arc(s(33)*s(28),0,s(21)*s(28),(true->[])),arc(s(33)*s(28),1,s(33)*s(28),(true->[])),arc(s(33)*s(28),2,s(35)*s(28),(true->[])),arc(s(32)*s(28),0,s(15)*s(28),(true->[])),arc(s(32)*s(28),1,s(32)*s(28),(true->[])),arc(s(32)*s(28),2,s(35)*s(28),(true->[])),arc(s(31)*s(28),0,s(10)*s(28),(true->[])),arc(s(31)*s(28),1,s(31)*s(28),(true->[])),arc(s(31)*s(28),2,s(35)*s(28),(true->[])),arc(s(30)*s(28),0,s(6)*s(28),(true->[])),arc(s(30)*s(28),1,s(30)*s(28),(true->[])),arc(s(30)*s(28),2,s(35)*s(28),(true->[]))],[],[],[])).


sum_width_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1445: Illustrating the SUM_WIDTH_PLAIN constraint of the Example slot
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Automaton Figures 4.1446 and 4.1447 respectively depict the automaton associated with the constraint
SUM_WIDTH_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C ≤

>

>

=
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

>
{D ← 0}

=
{D ← D + 1}

<

{ D
←

0

R
←

R
+
D

+
1

}

Figure 4.1446: Automaton for the SUM_WIDTH_PLAIN constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the PLAIN pattern where default is
0

≤ s
{

D ← 0
R← default

}

> r= t

R ≤

>

>

=
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

>
{D ← 0}

=
{D ← D + 1}

<

{ D
←

0

R
←

R
+
D

+
1

}

Figure 4.1447: Simplified automaton for the SUM_WIDTH_PLAIN constraint obtained
by applying decoration Table 3.29 to the seed transducer of the PLAIN pattern where
default is 0; Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di−1 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t
−→
C +

←−
C

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.367: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the SUM_WIDTH_PLAIN constraint defined as the composition of the PLAIN pattern ,

the feature WIDTH , and the aggregator sum ; cells of the glue matrix are coloured
with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.368: Concrete glue matrix, derived from the parametrised glue matrix 3.12, for
the simplified automaton of the SUM_WIDTH_PLAIN constraint defined as the com-
position of the PLAIN pattern , the feature WIDTH , and the aggregator sum ; cells of
the glue matrix are coloured with the colour of the constituent to which they are related.
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Specialisation
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Figure 4.1448: (left) Automaton without registers for the
SUM_WIDTH_PLAIN_EQ_UP constraint; it describes all sequences maximising
the sum of the widths of all the occurrences of the PLAIN pattern of a sequence
of sv variables, i.e. max(0, sv − 2) of the Restrictions slot (see ¬). (right) All
corresponding solutions for sv− 1 ∈ {1, 2, 3, 4}.
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Figure 4.1449: Automata without registers for the (A) SUM_WIDTH_PLAIN_IS_EVEN
and the (B) SUM_WIDTH_PLAIN_IS_ODD constraints; they respectively achieve an
even/odd sum of width of the PLAIN pattern on a sequence of n variables; the second
symbol represents whether the register D is even or odd, while the third symbol denotes
whether the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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SUM_WIDTH_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint SUM_WIDTH_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<=∗>

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1453)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the PLATEAU pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (7, 〈1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5〉)

Figure 4.1450 provides an example where the SUM_WIDTH_PLATEAU

(7, [1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_plateau,['20141203']).

ctr_origin(sum_width_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(sum_width_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_plateau,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_plateau, []).

ctr_functional_dependency(sum_width_plateau, 1, [2]).

ctr_typical(sum_width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_width_plateau,sum_width_plateau(7,[[var-1],[var-3],[var-3],[var-5],[var-5],[var-5],[var-5],[var-2],[var-4],[var-4],[var-4],[var-3],[var-3],[var-1],[var-5],[var-5]])).


ctr_key_words(sum_width_plateau,[]).

ctr_eval(sum_width_plateau, [checker(sum_width_plateau_c1),
    checker(sum_width_plateau_c),
    automaton(sum_width_plateau_a1),
    automaton(sum_width_plateau_a),
    automaton_with_signature(sum_width_plateau_a1_s),
    automaton_with_signature(sum_width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_plateau_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).
sum_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
sum_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_width_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_plateau_c1(VARS, Default, s, 0, Default, Value).

sum_width_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_plateau_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_width_plateau_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_width_plateau_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).
sum_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_width_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
sum_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(sum_width_plateau, sum_width_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_plateau, sum_width_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_plateau, sum_width_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_plateau, sum_width_plateau_ao1, pair_signature(2,signature)).

sum_width_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_plateau_a(Flag,Value,VARIABLES,Default).

sum_width_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, 0, R + D + 1])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,s,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_plateau_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, 0, R + D + 1])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,s,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_plateau_a1(Flag,Value,VARIABLES,Default).

sum_width_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([0, R + D + 1])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,s,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([0, R + D + 1])),
        arc(t,LT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,s,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_plateau_r(VALUE,Xs,SV):-
        sum_width_plateau_r(VALUE,Xs,SV,SV).

sum_width_plateau_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=1,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_plateau, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,cf+cb),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(sum_width_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_0, kernel([source(s(2)),sink(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_1, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_2, kernel([source(s(3)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(2),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_3, kernel([source(s(4)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(12),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(5),(true->[])),arc(s(10),1,s(1),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(2),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(3),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_4, kernel([source(s(5)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(13),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(18),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(6),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(9),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(6),(true->[])),arc(s(15),1,s(1),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(9),(true->[])),arc(s(16),1,s(2),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(13),(true->[])),arc(s(17),1,s(3),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(4),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_5, kernel([source(s(6)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(7),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(10),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(14),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(19),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(25),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(7),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(7),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(10),(true->[])),arc(s(17),1,s(22),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(14),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(19),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(7),(true->[])),arc(s(21),1,s(1),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(10),(true->[])),arc(s(22),1,s(2),(true->[])),arc(s(22),2,s(27),(true->[])),arc(s(23),0,s(14),(true->[])),arc(s(23),1,s(3),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(19),(true->[])),arc(s(24),1,s(4),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(5),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(26),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(27),0,s(26),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_gt_0, kernel([source(a),sink(c)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,b,(true->[])),arc(b,1,b,(true->[])),arc(b,2,c,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_up, kernel([source(s),sink(s),sink(r),sink(s1)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(r,1,t,(true->[])),arc(r,2,s1,(true->[])),arc(t,1,t,(true->[])),arc(t,2,s1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_up_minus_1, kernel([source(a),sink(d),sink(e),sink(f)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,e,(true->[])),arc(b,1,d,(true->[])),arc(b,2,d,(true->[])),arc(c,0,e,(true->[])),arc(c,1,f,(true->[])),arc(c,2,b,(true->[])),arc(e,1,g,(true->[])),arc(e,2,d,(true->[])),arc(f,1,h,(true->[])),arc(f,2,b,(true->[])),arc(g,1,g,(true->[])),arc(g,2,d,(true->[])),arc(h,1,h,(true->[])),arc(h,2,b,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(rOE)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(sEO,0,rEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(rEE,0,rEE,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,sEO,(true->[])),arc(rEO,0,rEO,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,sEE,(true->[])),arc(rOE,0,rEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,sEE,(true->[])),arc(rOO,0,rEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,sEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_is_odd, kernel([source(sEE),sink(sEO),sink(rEO),sink(rOO)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(sEO,0,rEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(rEE,0,rEE,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,sEO,(true->[])),arc(rEO,0,rEO,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,sEE,(true->[])),arc(rOE,0,rEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,sEE,(true->[])),arc(rOO,0,rEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,sEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_lt_up, kernel([source(s(1)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_gt_1, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_lt_up_minus_1, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_up_minus_2, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(13),(true->[])),arc(s(4),1,s(11),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(13),(true->[])),arc(s(5),1,s(12),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(13),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(11),1,s(7),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),1,s(8),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),1,s(9),(true->[])),arc(s(13),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_gt_2, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_lt_up_minus_2, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_up_minus_3, kernel([source(s(1)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(19),(true->[])),arc(s(7),1,s(16),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(19),(true->[])),arc(s(8),1,s(17),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(19),(true->[])),arc(s(9),1,s(18),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(16),1,s(11),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),1,s(12),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),1,s(13),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),1,s(14),(true->[])),arc(s(19),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_gt_3, kernel([source(s(1)),sink(s(15))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_up_minus_4, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(26),(true->[])),arc(s(11),1,s(22),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(26),(true->[])),arc(s(12),1,s(23),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(26),(true->[])),arc(s(13),1,s(24),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(26),(true->[])),arc(s(14),1,s(25),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(26),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(22),1,s(16),(true->[])),arc(s(22),2,s(3),(true->[])),arc(s(23),1,s(17),(true->[])),arc(s(23),2,s(6),(true->[])),arc(s(24),1,s(18),(true->[])),arc(s(24),2,s(10),(true->[])),arc(s(25),1,s(19),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),1,s(20),(true->[])),arc(s(26),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_gt_4, kernel([source(s(1)),sink(s(21))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(2),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(5),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(9),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(14),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_lt_up_minus_4, kernel([source(s(1)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(27),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(3),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(6),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(10),(true->[])),arc(s(25),0,s(27),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(27),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(21),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_eq_up_minus_5, kernel([source(s(1)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(34),(true->[])),arc(s(16),1,s(29),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(34),(true->[])),arc(s(17),1,s(30),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(34),(true->[])),arc(s(18),1,s(31),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(34),(true->[])),arc(s(19),1,s(32),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(34),(true->[])),arc(s(20),1,s(33),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(34),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(28),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(3),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(6),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(10),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(21),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(29),1,s(22),(true->[])),arc(s(29),2,s(3),(true->[])),arc(s(30),1,s(23),(true->[])),arc(s(30),2,s(6),(true->[])),arc(s(31),1,s(24),(true->[])),arc(s(31),2,s(10),(true->[])),arc(s(32),1,s(25),(true->[])),arc(s(32),2,s(15),(true->[])),arc(s(33),1,s(26),(true->[])),arc(s(33),2,s(21),(true->[])),arc(s(34),1,s(27),(true->[])),arc(s(34),2,s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_gt_5, kernel([source(s(1)),sink(s(28))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(5),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(9),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(2),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(5),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(21),(true->[])),arc(s(18),0,s(9),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(14),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[])),arc(s(22),0,s(2),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(28),(true->[])),arc(s(23),0,s(5),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(28),(true->[])),arc(s(24),0,s(9),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(28),(true->[])),arc(s(25),0,s(14),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(28),(true->[])),arc(s(26),0,s(20),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(28),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(28),0,s(28),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_lt_up_minus_5, kernel([source(s(1)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(27),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(28),(true->[])),arc(s(22),0,s(35),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(3),(true->[])),arc(s(23),0,s(35),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(6),(true->[])),arc(s(24),0,s(35),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(10),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(35),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(21),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(3),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(6),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(10),(true->[])),arc(s(32),0,s(35),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(15),(true->[])),arc(s(33),0,s(35),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(21),(true->[])),arc(s(34),0,s(35),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(28),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(35),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(2),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(5)*s(3),0,s(5)*s(5),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(2),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(2),(true->[])),arc(s(4)*s(4),1,s(4)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(5)*s(3),0,s(5)*s(5),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(4)*s(7),0,s(5)*s(2),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(10),(true->[])),arc(s(5)*s(4),0,s(5)*s(2),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(9),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(8),0,s(5)*s(5),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(9),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(7),0,s(5)*s(2),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(10),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(15))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(2),(true->[])),arc(s(4)*s(4),1,s(4)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(5)*s(3),0,s(5)*s(5),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(4)*s(7),0,s(5)*s(2),(true->[])),arc(s(4)*s(7),1,s(4)*s(11),(true->[])),arc(s(4)*s(7),2,s(3)*s(10),(true->[])),arc(s(5)*s(4),0,s(5)*s(2),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(9),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(8),0,s(5)*s(5),(true->[])),arc(s(5)*s(8),1,s(5)*s(12),(true->[])),arc(s(5)*s(8),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(13),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(4)*s(11),0,s(5)*s(2),(true->[])),arc(s(4)*s(11),1,s(4)*s(11),(true->[])),arc(s(4)*s(11),2,s(3)*s(15),(true->[])),arc(s(5)*s(7),0,s(5)*s(2),(true->[])),arc(s(5)*s(7),1,s(5)*s(11),(true->[])),arc(s(5)*s(7),2,s(5)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(14),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(12),0,s(5)*s(5),(true->[])),arc(s(5)*s(12),1,s(5)*s(12),(true->[])),arc(s(5)*s(12),2,s(5)*s(15),(true->[])),arc(s(5)*s(13),0,s(5)*s(9),(true->[])),arc(s(5)*s(13),1,s(5)*s(13),(true->[])),arc(s(5)*s(13),2,s(5)*s(15),(true->[])),arc(s(5)*s(14),0,s(5)*s(14),(true->[])),arc(s(5)*s(14),1,s(5)*s(14),(true->[])),arc(s(5)*s(14),2,s(5)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(15),(true->[])),arc(s(3)*s(15),1,s(5)*s(15),(true->[])),arc(s(3)*s(15),2,s(5)*s(15),(true->[])),arc(s(5)*s(11),0,s(5)*s(2),(true->[])),arc(s(5)*s(11),1,s(5)*s(11),(true->[])),arc(s(5)*s(11),2,s(5)*s(15),(true->[])),arc(s(5)*s(15),0,s(5)*s(15),(true->[])),arc(s(5)*s(15),1,s(5)*s(15),(true->[])),arc(s(5)*s(15),2,s(5)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(21))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(2),(true->[])),arc(s(4)*s(4),1,s(4)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(5)*s(3),0,s(5)*s(5),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(4)*s(7),0,s(5)*s(2),(true->[])),arc(s(4)*s(7),1,s(4)*s(11),(true->[])),arc(s(4)*s(7),2,s(3)*s(10),(true->[])),arc(s(5)*s(4),0,s(5)*s(2),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(9),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(8),0,s(5)*s(5),(true->[])),arc(s(5)*s(8),1,s(5)*s(12),(true->[])),arc(s(5)*s(8),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(13),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(4)*s(11),0,s(5)*s(2),(true->[])),arc(s(4)*s(11),1,s(4)*s(16),(true->[])),arc(s(4)*s(11),2,s(3)*s(15),(true->[])),arc(s(5)*s(7),0,s(5)*s(2),(true->[])),arc(s(5)*s(7),1,s(5)*s(11),(true->[])),arc(s(5)*s(7),2,s(5)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(14),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(12),0,s(5)*s(5),(true->[])),arc(s(5)*s(12),1,s(5)*s(17),(true->[])),arc(s(5)*s(12),2,s(5)*s(15),(true->[])),arc(s(5)*s(13),0,s(5)*s(9),(true->[])),arc(s(5)*s(13),1,s(5)*s(18),(true->[])),arc(s(5)*s(13),2,s(5)*s(15),(true->[])),arc(s(5)*s(14),0,s(5)*s(14),(true->[])),arc(s(5)*s(14),1,s(5)*s(19),(true->[])),arc(s(5)*s(14),2,s(5)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(5)*s(15),(true->[])),arc(s(3)*s(15),2,s(5)*s(15),(true->[])),arc(s(4)*s(16),0,s(5)*s(2),(true->[])),arc(s(4)*s(16),1,s(4)*s(16),(true->[])),arc(s(4)*s(16),2,s(3)*s(21),(true->[])),arc(s(5)*s(11),0,s(5)*s(2),(true->[])),arc(s(5)*s(11),1,s(5)*s(16),(true->[])),arc(s(5)*s(11),2,s(5)*s(15),(true->[])),arc(s(5)*s(15),0,s(5)*s(20),(true->[])),arc(s(5)*s(15),1,s(5)*s(15),(true->[])),arc(s(5)*s(15),2,s(5)*s(15),(true->[])),arc(s(5)*s(17),0,s(5)*s(5),(true->[])),arc(s(5)*s(17),1,s(5)*s(17),(true->[])),arc(s(5)*s(17),2,s(5)*s(21),(true->[])),arc(s(5)*s(18),0,s(5)*s(9),(true->[])),arc(s(5)*s(18),1,s(5)*s(18),(true->[])),arc(s(5)*s(18),2,s(5)*s(21),(true->[])),arc(s(5)*s(19),0,s(5)*s(14),(true->[])),arc(s(5)*s(19),1,s(5)*s(19),(true->[])),arc(s(5)*s(19),2,s(5)*s(21),(true->[])),arc(s(5)*s(20),0,s(5)*s(20),(true->[])),arc(s(5)*s(20),1,s(5)*s(20),(true->[])),arc(s(5)*s(20),2,s(5)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(21),(true->[])),arc(s(3)*s(21),1,s(5)*s(21),(true->[])),arc(s(3)*s(21),2,s(5)*s(21),(true->[])),arc(s(5)*s(16),0,s(5)*s(2),(true->[])),arc(s(5)*s(16),1,s(5)*s(16),(true->[])),arc(s(5)*s(16),2,s(5)*s(21),(true->[])),arc(s(5)*s(21),0,s(5)*s(21),(true->[])),arc(s(5)*s(21),1,s(5)*s(21),(true->[])),arc(s(5)*s(21),2,s(5)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(5)*s(28))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(5)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(2),(true->[])),arc(s(4)*s(4),1,s(4)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(5)*s(3),0,s(5)*s(5),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(8),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(5)*s(6),(true->[])),arc(s(3)*s(6),2,s(5)*s(6),(true->[])),arc(s(4)*s(7),0,s(5)*s(2),(true->[])),arc(s(4)*s(7),1,s(4)*s(11),(true->[])),arc(s(4)*s(7),2,s(3)*s(10),(true->[])),arc(s(5)*s(4),0,s(5)*s(2),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(9),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(8),0,s(5)*s(5),(true->[])),arc(s(5)*s(8),1,s(5)*s(12),(true->[])),arc(s(5)*s(8),2,s(5)*s(10),(true->[])),arc(s(5)*s(9),0,s(5)*s(9),(true->[])),arc(s(5)*s(9),1,s(5)*s(13),(true->[])),arc(s(5)*s(9),2,s(5)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(5)*s(10),(true->[])),arc(s(3)*s(10),2,s(5)*s(10),(true->[])),arc(s(4)*s(11),0,s(5)*s(2),(true->[])),arc(s(4)*s(11),1,s(4)*s(16),(true->[])),arc(s(4)*s(11),2,s(3)*s(15),(true->[])),arc(s(5)*s(7),0,s(5)*s(2),(true->[])),arc(s(5)*s(7),1,s(5)*s(11),(true->[])),arc(s(5)*s(7),2,s(5)*s(10),(true->[])),arc(s(5)*s(10),0,s(5)*s(14),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(5)*s(12),0,s(5)*s(5),(true->[])),arc(s(5)*s(12),1,s(5)*s(17),(true->[])),arc(s(5)*s(12),2,s(5)*s(15),(true->[])),arc(s(5)*s(13),0,s(5)*s(9),(true->[])),arc(s(5)*s(13),1,s(5)*s(18),(true->[])),arc(s(5)*s(13),2,s(5)*s(15),(true->[])),arc(s(5)*s(14),0,s(5)*s(14),(true->[])),arc(s(5)*s(14),1,s(5)*s(19),(true->[])),arc(s(5)*s(14),2,s(5)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(5)*s(15),(true->[])),arc(s(3)*s(15),2,s(5)*s(15),(true->[])),arc(s(4)*s(16),0,s(5)*s(2),(true->[])),arc(s(4)*s(16),1,s(4)*s(22),(true->[])),arc(s(4)*s(16),2,s(3)*s(21),(true->[])),arc(s(5)*s(11),0,s(5)*s(2),(true->[])),arc(s(5)*s(11),1,s(5)*s(16),(true->[])),arc(s(5)*s(11),2,s(5)*s(15),(true->[])),arc(s(5)*s(15),0,s(5)*s(20),(true->[])),arc(s(5)*s(15),1,s(5)*s(15),(true->[])),arc(s(5)*s(15),2,s(5)*s(15),(true->[])),arc(s(5)*s(17),0,s(5)*s(5),(true->[])),arc(s(5)*s(17),1,s(5)*s(23),(true->[])),arc(s(5)*s(17),2,s(5)*s(21),(true->[])),arc(s(5)*s(18),0,s(5)*s(9),(true->[])),arc(s(5)*s(18),1,s(5)*s(24),(true->[])),arc(s(5)*s(18),2,s(5)*s(21),(true->[])),arc(s(5)*s(19),0,s(5)*s(14),(true->[])),arc(s(5)*s(19),1,s(5)*s(25),(true->[])),arc(s(5)*s(19),2,s(5)*s(21),(true->[])),arc(s(5)*s(20),0,s(5)*s(20),(true->[])),arc(s(5)*s(20),1,s(5)*s(26),(true->[])),arc(s(5)*s(20),2,s(5)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(27),(true->[])),arc(s(3)*s(21),1,s(5)*s(21),(true->[])),arc(s(3)*s(21),2,s(5)*s(21),(true->[])),arc(s(4)*s(22),0,s(5)*s(2),(true->[])),arc(s(4)*s(22),1,s(4)*s(22),(true->[])),arc(s(4)*s(22),2,s(3)*s(28),(true->[])),arc(s(5)*s(16),0,s(5)*s(2),(true->[])),arc(s(5)*s(16),1,s(5)*s(22),(true->[])),arc(s(5)*s(16),2,s(5)*s(21),(true->[])),arc(s(5)*s(21),0,s(5)*s(27),(true->[])),arc(s(5)*s(21),1,s(5)*s(21),(true->[])),arc(s(5)*s(21),2,s(5)*s(21),(true->[])),arc(s(5)*s(23),0,s(5)*s(5),(true->[])),arc(s(5)*s(23),1,s(5)*s(23),(true->[])),arc(s(5)*s(23),2,s(5)*s(28),(true->[])),arc(s(5)*s(24),0,s(5)*s(9),(true->[])),arc(s(5)*s(24),1,s(5)*s(24),(true->[])),arc(s(5)*s(24),2,s(5)*s(28),(true->[])),arc(s(5)*s(25),0,s(5)*s(14),(true->[])),arc(s(5)*s(25),1,s(5)*s(25),(true->[])),arc(s(5)*s(25),2,s(5)*s(28),(true->[])),arc(s(5)*s(26),0,s(5)*s(20),(true->[])),arc(s(5)*s(26),1,s(5)*s(26),(true->[])),arc(s(5)*s(26),2,s(5)*s(28),(true->[])),arc(s(5)*s(27),0,s(5)*s(27),(true->[])),arc(s(5)*s(27),1,s(5)*s(27),(true->[])),arc(s(5)*s(27),2,s(5)*s(28),(true->[])),arc(s(3)*s(28),0,s(5)*s(28),(true->[])),arc(s(3)*s(28),1,s(5)*s(28),(true->[])),arc(s(3)*s(28),2,s(5)*s(28),(true->[])),arc(s(5)*s(22),0,s(5)*s(2),(true->[])),arc(s(5)*s(22),1,s(5)*s(22),(true->[])),arc(s(5)*s(22),2,s(5)*s(28),(true->[])),arc(s(5)*s(28),0,s(5)*s(28),(true->[])),arc(s(5)*s(28),1,s(5)*s(28),(true->[])),arc(s(5)*s(28),2,s(5)*s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(2),0,s(9)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(3),0,s(9)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(2),0,s(9)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(3)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(4),0,s(9)*s(2),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(6)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(2),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(10)),sink(s(9)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(9)*s(2),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(8),0,s(9)*s(5),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(9)*s(4),0,s(9)*s(2),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(8)*s(7),0,s(9)*s(2),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(6)*s(10),(true->[])),arc(s(9)*s(6),0,s(9)*s(9),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(8),0,s(9)*s(5),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(10),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(9)*s(7),0,s(9)*s(2),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(10),0,s(9)*s(10),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(15)),sink(s(9)*s(15))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(9)*s(2),(true->[])),arc(s(7)*s(7),1,s(7)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(8),0,s(9)*s(5),(true->[])),arc(s(8)*s(8),1,s(8)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(11),0,s(9)*s(2),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(3)*s(15),(true->[])),arc(s(9)*s(4),0,s(9)*s(2),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(8)*s(7),0,s(9)*s(2),(true->[])),arc(s(8)*s(7),1,s(8)*s(11),(true->[])),arc(s(8)*s(7),2,s(6)*s(10),(true->[])),arc(s(9)*s(6),0,s(9)*s(9),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(13),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(12),0,s(9)*s(5),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(15),(true->[])),arc(s(9)*s(8),0,s(9)*s(5),(true->[])),arc(s(9)*s(8),1,s(9)*s(12),(true->[])),arc(s(9)*s(8),2,s(9)*s(10),(true->[])),arc(s(8)*s(13),0,s(9)*s(9),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(9)*s(7),0,s(9)*s(2),(true->[])),arc(s(9)*s(7),1,s(9)*s(11),(true->[])),arc(s(9)*s(7),2,s(9)*s(10),(true->[])),arc(s(8)*s(11),0,s(9)*s(2),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(6)*s(15),(true->[])),arc(s(9)*s(10),0,s(9)*s(14),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(13),0,s(9)*s(9),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(15),(true->[])),arc(s(9)*s(14),0,s(9)*s(14),(true->[])),arc(s(9)*s(14),1,s(9)*s(14),(true->[])),arc(s(9)*s(14),2,s(9)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(15),(true->[])),arc(s(6)*s(15),1,s(9)*s(15),(true->[])),arc(s(6)*s(15),2,s(9)*s(15),(true->[])),arc(s(9)*s(12),0,s(9)*s(5),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(15),(true->[])),arc(s(8)*s(14),0,s(9)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(15),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(15),(true->[])),arc(s(5)*s(15),2,s(6)*s(15),(true->[])),arc(s(9)*s(11),0,s(9)*s(2),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(15),(true->[])),arc(s(9)*s(15),0,s(9)*s(15),(true->[])),arc(s(9)*s(15),1,s(9)*s(15),(true->[])),arc(s(9)*s(15),2,s(9)*s(15),(true->[])),arc(s(8)*s(15),0,s(9)*s(15),(true->[])),arc(s(8)*s(15),1,s(8)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(21)),sink(s(9)*s(21))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(9)*s(2),(true->[])),arc(s(7)*s(7),1,s(7)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(8),0,s(9)*s(5),(true->[])),arc(s(8)*s(8),1,s(8)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(11),0,s(9)*s(2),(true->[])),arc(s(7)*s(11),1,s(7)*s(16),(true->[])),arc(s(7)*s(11),2,s(3)*s(15),(true->[])),arc(s(9)*s(4),0,s(9)*s(2),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(8)*s(7),0,s(9)*s(2),(true->[])),arc(s(8)*s(7),1,s(8)*s(11),(true->[])),arc(s(8)*s(7),2,s(6)*s(10),(true->[])),arc(s(9)*s(6),0,s(9)*s(9),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(13),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(12),0,s(9)*s(5),(true->[])),arc(s(8)*s(12),1,s(8)*s(17),(true->[])),arc(s(8)*s(12),2,s(6)*s(15),(true->[])),arc(s(9)*s(8),0,s(9)*s(5),(true->[])),arc(s(9)*s(8),1,s(9)*s(12),(true->[])),arc(s(9)*s(8),2,s(9)*s(10),(true->[])),arc(s(8)*s(13),0,s(9)*s(9),(true->[])),arc(s(8)*s(13),1,s(8)*s(18),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(19),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(7)*s(16),0,s(9)*s(2),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(21),(true->[])),arc(s(9)*s(7),0,s(9)*s(2),(true->[])),arc(s(9)*s(7),1,s(9)*s(11),(true->[])),arc(s(9)*s(7),2,s(9)*s(10),(true->[])),arc(s(8)*s(11),0,s(9)*s(2),(true->[])),arc(s(8)*s(11),1,s(8)*s(16),(true->[])),arc(s(8)*s(11),2,s(6)*s(15),(true->[])),arc(s(9)*s(10),0,s(9)*s(14),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(13),0,s(9)*s(9),(true->[])),arc(s(9)*s(13),1,s(9)*s(18),(true->[])),arc(s(9)*s(13),2,s(9)*s(15),(true->[])),arc(s(9)*s(14),0,s(9)*s(14),(true->[])),arc(s(9)*s(14),1,s(9)*s(19),(true->[])),arc(s(9)*s(14),2,s(9)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(20),(true->[])),arc(s(6)*s(15),1,s(9)*s(15),(true->[])),arc(s(6)*s(15),2,s(9)*s(15),(true->[])),arc(s(8)*s(17),0,s(9)*s(5),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(6)*s(21),(true->[])),arc(s(9)*s(12),0,s(9)*s(5),(true->[])),arc(s(9)*s(12),1,s(9)*s(17),(true->[])),arc(s(9)*s(12),2,s(9)*s(15),(true->[])),arc(s(8)*s(18),0,s(9)*s(9),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(6)*s(21),(true->[])),arc(s(8)*s(19),0,s(9)*s(14),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(21),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(6)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(6)*s(21),(true->[])),arc(s(9)*s(11),0,s(9)*s(2),(true->[])),arc(s(9)*s(11),1,s(9)*s(16),(true->[])),arc(s(9)*s(11),2,s(9)*s(15),(true->[])),arc(s(8)*s(16),0,s(9)*s(2),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(6)*s(21),(true->[])),arc(s(9)*s(15),0,s(9)*s(20),(true->[])),arc(s(9)*s(15),1,s(9)*s(15),(true->[])),arc(s(9)*s(15),2,s(9)*s(15),(true->[])),arc(s(9)*s(18),0,s(9)*s(9),(true->[])),arc(s(9)*s(18),1,s(9)*s(18),(true->[])),arc(s(9)*s(18),2,s(9)*s(21),(true->[])),arc(s(9)*s(19),0,s(9)*s(14),(true->[])),arc(s(9)*s(19),1,s(9)*s(19),(true->[])),arc(s(9)*s(19),2,s(9)*s(21),(true->[])),arc(s(9)*s(20),0,s(9)*s(20),(true->[])),arc(s(9)*s(20),1,s(9)*s(20),(true->[])),arc(s(9)*s(20),2,s(9)*s(21),(true->[])),arc(s(6)*s(21),0,s(9)*s(21),(true->[])),arc(s(6)*s(21),1,s(9)*s(21),(true->[])),arc(s(6)*s(21),2,s(9)*s(21),(true->[])),arc(s(9)*s(17),0,s(9)*s(5),(true->[])),arc(s(9)*s(17),1,s(9)*s(17),(true->[])),arc(s(9)*s(17),2,s(9)*s(21),(true->[])),arc(s(8)*s(20),0,s(9)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(6)*s(21),(true->[])),arc(s(5)*s(21),0,s(9)*s(21),(true->[])),arc(s(5)*s(21),1,s(8)*s(21),(true->[])),arc(s(5)*s(21),2,s(6)*s(21),(true->[])),arc(s(9)*s(16),0,s(9)*s(2),(true->[])),arc(s(9)*s(16),1,s(9)*s(16),(true->[])),arc(s(9)*s(16),2,s(9)*s(21),(true->[])),arc(s(9)*s(21),0,s(9)*s(21),(true->[])),arc(s(9)*s(21),1,s(9)*s(21),(true->[])),arc(s(9)*s(21),2,s(9)*s(21),(true->[])),arc(s(8)*s(21),0,s(9)*s(21),(true->[])),arc(s(8)*s(21),1,s(8)*s(21),(true->[])),arc(s(8)*s(21),2,s(6)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(28)),sink(s(9)*s(28))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(9)*s(2),(true->[])),arc(s(7)*s(7),1,s(7)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(9)*s(6),(true->[])),arc(s(6)*s(6),2,s(9)*s(6),(true->[])),arc(s(8)*s(8),0,s(9)*s(5),(true->[])),arc(s(8)*s(8),1,s(8)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(7)*s(11),0,s(9)*s(2),(true->[])),arc(s(7)*s(11),1,s(7)*s(16),(true->[])),arc(s(7)*s(11),2,s(3)*s(15),(true->[])),arc(s(9)*s(4),0,s(9)*s(2),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(8)*s(7),0,s(9)*s(2),(true->[])),arc(s(8)*s(7),1,s(8)*s(11),(true->[])),arc(s(8)*s(7),2,s(6)*s(10),(true->[])),arc(s(9)*s(6),0,s(9)*s(9),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(13),(true->[])),arc(s(9)*s(9),2,s(9)*s(10),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(9)*s(10),(true->[])),arc(s(6)*s(10),2,s(9)*s(10),(true->[])),arc(s(8)*s(12),0,s(9)*s(5),(true->[])),arc(s(8)*s(12),1,s(8)*s(17),(true->[])),arc(s(8)*s(12),2,s(6)*s(15),(true->[])),arc(s(9)*s(8),0,s(9)*s(5),(true->[])),arc(s(9)*s(8),1,s(9)*s(12),(true->[])),arc(s(9)*s(8),2,s(9)*s(10),(true->[])),arc(s(8)*s(13),0,s(9)*s(9),(true->[])),arc(s(8)*s(13),1,s(8)*s(18),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(19),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(7)*s(16),0,s(9)*s(2),(true->[])),arc(s(7)*s(16),1,s(7)*s(22),(true->[])),arc(s(7)*s(16),2,s(3)*s(21),(true->[])),arc(s(9)*s(7),0,s(9)*s(2),(true->[])),arc(s(9)*s(7),1,s(9)*s(11),(true->[])),arc(s(9)*s(7),2,s(9)*s(10),(true->[])),arc(s(8)*s(11),0,s(9)*s(2),(true->[])),arc(s(8)*s(11),1,s(8)*s(16),(true->[])),arc(s(8)*s(11),2,s(6)*s(15),(true->[])),arc(s(9)*s(10),0,s(9)*s(14),(true->[])),arc(s(9)*s(10),1,s(9)*s(10),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(9)*s(13),0,s(9)*s(9),(true->[])),arc(s(9)*s(13),1,s(9)*s(18),(true->[])),arc(s(9)*s(13),2,s(9)*s(15),(true->[])),arc(s(9)*s(14),0,s(9)*s(14),(true->[])),arc(s(9)*s(14),1,s(9)*s(19),(true->[])),arc(s(9)*s(14),2,s(9)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(20),(true->[])),arc(s(6)*s(15),1,s(9)*s(15),(true->[])),arc(s(6)*s(15),2,s(9)*s(15),(true->[])),arc(s(8)*s(17),0,s(9)*s(5),(true->[])),arc(s(8)*s(17),1,s(8)*s(23),(true->[])),arc(s(8)*s(17),2,s(6)*s(21),(true->[])),arc(s(9)*s(12),0,s(9)*s(5),(true->[])),arc(s(9)*s(12),1,s(9)*s(17),(true->[])),arc(s(9)*s(12),2,s(9)*s(15),(true->[])),arc(s(8)*s(18),0,s(9)*s(9),(true->[])),arc(s(8)*s(18),1,s(8)*s(24),(true->[])),arc(s(8)*s(18),2,s(6)*s(21),(true->[])),arc(s(8)*s(19),0,s(9)*s(14),(true->[])),arc(s(8)*s(19),1,s(8)*s(25),(true->[])),arc(s(8)*s(19),2,s(6)*s(21),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(26),(true->[])),arc(s(5)*s(20),2,s(6)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(27),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(6)*s(21),(true->[])),arc(s(7)*s(22),0,s(9)*s(2),(true->[])),arc(s(7)*s(22),1,s(7)*s(22),(true->[])),arc(s(7)*s(22),2,s(3)*s(28),(true->[])),arc(s(9)*s(11),0,s(9)*s(2),(true->[])),arc(s(9)*s(11),1,s(9)*s(16),(true->[])),arc(s(9)*s(11),2,s(9)*s(15),(true->[])),arc(s(8)*s(16),0,s(9)*s(2),(true->[])),arc(s(8)*s(16),1,s(8)*s(22),(true->[])),arc(s(8)*s(16),2,s(6)*s(21),(true->[])),arc(s(9)*s(15),0,s(9)*s(20),(true->[])),arc(s(9)*s(15),1,s(9)*s(15),(true->[])),arc(s(9)*s(15),2,s(9)*s(15),(true->[])),arc(s(9)*s(18),0,s(9)*s(9),(true->[])),arc(s(9)*s(18),1,s(9)*s(24),(true->[])),arc(s(9)*s(18),2,s(9)*s(21),(true->[])),arc(s(9)*s(19),0,s(9)*s(14),(true->[])),arc(s(9)*s(19),1,s(9)*s(25),(true->[])),arc(s(9)*s(19),2,s(9)*s(21),(true->[])),arc(s(9)*s(20),0,s(9)*s(20),(true->[])),arc(s(9)*s(20),1,s(9)*s(26),(true->[])),arc(s(9)*s(20),2,s(9)*s(21),(true->[])),arc(s(6)*s(21),0,s(9)*s(27),(true->[])),arc(s(6)*s(21),1,s(9)*s(21),(true->[])),arc(s(6)*s(21),2,s(9)*s(21),(true->[])),arc(s(8)*s(23),0,s(9)*s(5),(true->[])),arc(s(8)*s(23),1,s(8)*s(23),(true->[])),arc(s(8)*s(23),2,s(6)*s(28),(true->[])),arc(s(9)*s(17),0,s(9)*s(5),(true->[])),arc(s(9)*s(17),1,s(9)*s(23),(true->[])),arc(s(9)*s(17),2,s(9)*s(21),(true->[])),arc(s(8)*s(24),0,s(9)*s(9),(true->[])),arc(s(8)*s(24),1,s(8)*s(24),(true->[])),arc(s(8)*s(24),2,s(6)*s(28),(true->[])),arc(s(8)*s(25),0,s(9)*s(14),(true->[])),arc(s(8)*s(25),1,s(8)*s(25),(true->[])),arc(s(8)*s(25),2,s(6)*s(28),(true->[])),arc(s(8)*s(26),0,s(9)*s(20),(true->[])),arc(s(8)*s(26),1,s(8)*s(26),(true->[])),arc(s(8)*s(26),2,s(6)*s(28),(true->[])),arc(s(5)*s(27),0,s(9)*s(27),(true->[])),arc(s(5)*s(27),1,s(8)*s(27),(true->[])),arc(s(5)*s(27),2,s(6)*s(28),(true->[])),arc(s(3)*s(28),0,s(5)*s(28),(true->[])),arc(s(3)*s(28),1,s(6)*s(28),(true->[])),arc(s(3)*s(28),2,s(6)*s(28),(true->[])),arc(s(9)*s(16),0,s(9)*s(2),(true->[])),arc(s(9)*s(16),1,s(9)*s(22),(true->[])),arc(s(9)*s(16),2,s(9)*s(21),(true->[])),arc(s(8)*s(22),0,s(9)*s(2),(true->[])),arc(s(8)*s(22),1,s(8)*s(22),(true->[])),arc(s(8)*s(22),2,s(6)*s(28),(true->[])),arc(s(9)*s(21),0,s(9)*s(27),(true->[])),arc(s(9)*s(21),1,s(9)*s(21),(true->[])),arc(s(9)*s(21),2,s(9)*s(21),(true->[])),arc(s(9)*s(24),0,s(9)*s(9),(true->[])),arc(s(9)*s(24),1,s(9)*s(24),(true->[])),arc(s(9)*s(24),2,s(9)*s(28),(true->[])),arc(s(9)*s(25),0,s(9)*s(14),(true->[])),arc(s(9)*s(25),1,s(9)*s(25),(true->[])),arc(s(9)*s(25),2,s(9)*s(28),(true->[])),arc(s(9)*s(26),0,s(9)*s(20),(true->[])),arc(s(9)*s(26),1,s(9)*s(26),(true->[])),arc(s(9)*s(26),2,s(9)*s(28),(true->[])),arc(s(9)*s(27),0,s(9)*s(27),(true->[])),arc(s(9)*s(27),1,s(9)*s(27),(true->[])),arc(s(9)*s(27),2,s(9)*s(28),(true->[])),arc(s(6)*s(28),0,s(9)*s(28),(true->[])),arc(s(6)*s(28),1,s(9)*s(28),(true->[])),arc(s(6)*s(28),2,s(9)*s(28),(true->[])),arc(s(9)*s(23),0,s(9)*s(5),(true->[])),arc(s(9)*s(23),1,s(9)*s(23),(true->[])),arc(s(9)*s(23),2,s(9)*s(28),(true->[])),arc(s(8)*s(27),0,s(9)*s(27),(true->[])),arc(s(8)*s(27),1,s(8)*s(27),(true->[])),arc(s(8)*s(27),2,s(6)*s(28),(true->[])),arc(s(5)*s(28),0,s(9)*s(28),(true->[])),arc(s(5)*s(28),1,s(8)*s(28),(true->[])),arc(s(5)*s(28),2,s(6)*s(28),(true->[])),arc(s(9)*s(22),0,s(9)*s(2),(true->[])),arc(s(9)*s(22),1,s(9)*s(22),(true->[])),arc(s(9)*s(22),2,s(9)*s(28),(true->[])),arc(s(9)*s(28),0,s(9)*s(28),(true->[])),arc(s(9)*s(28),1,s(9)*s(28),(true->[])),arc(s(9)*s(28),2,s(9)*s(28),(true->[])),arc(s(8)*s(28),0,s(9)*s(28),(true->[])),arc(s(8)*s(28),1,s(8)*s(28),(true->[])),arc(s(8)*s(28),2,s(6)*s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3)),sink(s(14)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(2),0,s(9)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(3),0,s(9)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(2),0,s(14)*s(2),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(3)*s(3),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(2),0,s(14)*s(2),(true->[])),arc(s(8)*s(2),1,s(12)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(3),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(9)*s(3),0,s(14)*s(3),(true->[])),arc(s(9)*s(3),1,s(13)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(14)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(3)*s(3),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(13)*s(2),0,s(14)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(14)*s(2),(true->[])),arc(s(12)*s(2),1,s(12)*s(2),(true->[])),arc(s(12)*s(2),2,s(6)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(3),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(3),0,s(14)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6)),sink(s(14)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(4),0,s(14)*s(2),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(6),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(5),0,s(14)*s(5),(true->[])),arc(s(8)*s(5),1,s(12)*s(5),(true->[])),arc(s(8)*s(5),2,s(6)*s(6),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(11)*s(4),0,s(14)*s(2),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(13)*s(4),0,s(14)*s(2),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(14)*s(2),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(6),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(5),0,s(14)*s(5),(true->[])),arc(s(12)*s(5),1,s(12)*s(5),(true->[])),arc(s(12)*s(5),2,s(6)*s(6),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(6),(true->[])),arc(s(13)*s(5),0,s(14)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(10)*s(6),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(12)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(14)*s(4),0,s(14)*s(2),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(13)*s(6),0,s(14)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(10)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(6),0,s(14)*s(6),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(6)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(10)),sink(s(13)*s(10)),sink(s(14)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(7),0,s(14)*s(2),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(3)*s(10),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(13)*s(4),0,s(14)*s(2),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(14)*s(2),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(14)*s(5),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(6),(true->[])),arc(s(13)*s(8),0,s(14)*s(5),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(14)*s(4),0,s(14)*s(2),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(13)*s(7),0,s(14)*s(2),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(10)*s(10),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(10)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(9),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(10),(true->[])),arc(s(14)*s(6),0,s(14)*s(9),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(14)*s(8),0,s(14)*s(5),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(10),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(12)*s(9),(true->[])),arc(s(12)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(12)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[])),arc(s(14)*s(7),0,s(14)*s(2),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(10),0,s(14)*s(10),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(10),0,s(14)*s(10),(true->[])),arc(s(12)*s(10),1,s(12)*s(10),(true->[])),arc(s(12)*s(10),2,s(6)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(15)),sink(s(13)*s(15)),sink(s(14)*s(15))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(2),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(13)*s(4),0,s(14)*s(2),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(14)*s(2),(true->[])),arc(s(12)*s(7),1,s(12)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(13),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(12),0,s(14)*s(5),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(6),(true->[])),arc(s(13)*s(8),0,s(14)*s(5),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(13),0,s(14)*s(9),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(14)*s(4),0,s(14)*s(2),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(13)*s(7),0,s(14)*s(2),(true->[])),arc(s(13)*s(7),1,s(13)*s(11),(true->[])),arc(s(13)*s(7),2,s(10)*s(10),(true->[])),arc(s(12)*s(11),0,s(14)*s(2),(true->[])),arc(s(12)*s(11),1,s(12)*s(11),(true->[])),arc(s(12)*s(11),2,s(6)*s(15),(true->[])),arc(s(10)*s(10),0,s(14)*s(14),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(13),0,s(14)*s(9),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(10)*s(15),(true->[])),arc(s(14)*s(9),0,s(14)*s(9),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(10),(true->[])),arc(s(14)*s(6),0,s(14)*s(9),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(10)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(15),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(15),(true->[])),arc(s(14)*s(8),0,s(14)*s(5),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(10),(true->[])),arc(s(13)*s(12),0,s(14)*s(5),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(10)*s(15),(true->[])),arc(s(12)*s(13),0,s(14)*s(9),(true->[])),arc(s(12)*s(13),1,s(12)*s(13),(true->[])),arc(s(12)*s(13),2,s(6)*s(15),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(15),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(15),(true->[])),arc(s(5)*s(15),2,s(6)*s(15),(true->[])),arc(s(14)*s(7),0,s(14)*s(2),(true->[])),arc(s(14)*s(7),1,s(14)*s(11),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(13)*s(11),0,s(14)*s(2),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(10)*s(15),(true->[])),arc(s(14)*s(10),0,s(14)*s(14),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(15),(true->[])),arc(s(10)*s(15),0,s(14)*s(15),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(13),0,s(14)*s(9),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(15),(true->[])),arc(s(13)*s(14),0,s(14)*s(14),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(10)*s(15),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(15),(true->[])),arc(s(9)*s(15),2,s(10)*s(15),(true->[])),arc(s(14)*s(12),0,s(14)*s(5),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(15),(true->[])),arc(s(12)*s(14),0,s(14)*s(14),(true->[])),arc(s(12)*s(14),1,s(12)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(15),(true->[])),arc(s(8)*s(15),0,s(14)*s(15),(true->[])),arc(s(8)*s(15),1,s(12)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(15),(true->[])),arc(s(14)*s(11),0,s(14)*s(2),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(15),(true->[])),arc(s(14)*s(15),0,s(14)*s(15),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(13)*s(15),0,s(14)*s(15),(true->[])),arc(s(13)*s(15),1,s(13)*s(15),(true->[])),arc(s(13)*s(15),2,s(10)*s(15),(true->[])),arc(s(12)*s(15),0,s(14)*s(15),(true->[])),arc(s(12)*s(15),1,s(12)*s(15),(true->[])),arc(s(12)*s(15),2,s(6)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(21)),sink(s(13)*s(21)),sink(s(14)*s(21))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(2),(true->[])),arc(s(11)*s(11),1,s(11)*s(16),(true->[])),arc(s(11)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(13)*s(4),0,s(14)*s(2),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(14)*s(2),(true->[])),arc(s(12)*s(7),1,s(12)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(13),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(12),0,s(14)*s(5),(true->[])),arc(s(12)*s(12),1,s(12)*s(17),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(6),(true->[])),arc(s(13)*s(8),0,s(14)*s(5),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(13),0,s(14)*s(9),(true->[])),arc(s(8)*s(13),1,s(12)*s(18),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(19),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(11)*s(16),0,s(14)*s(2),(true->[])),arc(s(11)*s(16),1,s(11)*s(16),(true->[])),arc(s(11)*s(16),2,s(3)*s(21),(true->[])),arc(s(14)*s(4),0,s(14)*s(2),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(13)*s(7),0,s(14)*s(2),(true->[])),arc(s(13)*s(7),1,s(13)*s(11),(true->[])),arc(s(13)*s(7),2,s(10)*s(10),(true->[])),arc(s(12)*s(11),0,s(14)*s(2),(true->[])),arc(s(12)*s(11),1,s(12)*s(16),(true->[])),arc(s(12)*s(11),2,s(6)*s(15),(true->[])),arc(s(10)*s(10),0,s(14)*s(14),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(13),0,s(14)*s(9),(true->[])),arc(s(13)*s(13),1,s(13)*s(18),(true->[])),arc(s(13)*s(13),2,s(10)*s(15),(true->[])),arc(s(14)*s(9),0,s(14)*s(9),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(10),(true->[])),arc(s(14)*s(6),0,s(14)*s(9),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(19),(true->[])),arc(s(9)*s(14),2,s(10)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(20),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(15),(true->[])),arc(s(12)*s(17),0,s(14)*s(5),(true->[])),arc(s(12)*s(17),1,s(12)*s(17),(true->[])),arc(s(12)*s(17),2,s(6)*s(21),(true->[])),arc(s(14)*s(8),0,s(14)*s(5),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(10),(true->[])),arc(s(13)*s(12),0,s(14)*s(5),(true->[])),arc(s(13)*s(12),1,s(13)*s(17),(true->[])),arc(s(13)*s(12),2,s(10)*s(15),(true->[])),arc(s(12)*s(18),0,s(14)*s(9),(true->[])),arc(s(12)*s(18),1,s(12)*s(18),(true->[])),arc(s(12)*s(18),2,s(6)*s(21),(true->[])),arc(s(8)*s(19),0,s(14)*s(14),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(21),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(6)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(6)*s(21),(true->[])),arc(s(14)*s(7),0,s(14)*s(2),(true->[])),arc(s(14)*s(7),1,s(14)*s(11),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(13)*s(11),0,s(14)*s(2),(true->[])),arc(s(13)*s(11),1,s(13)*s(16),(true->[])),arc(s(13)*s(11),2,s(10)*s(15),(true->[])),arc(s(12)*s(16),0,s(14)*s(2),(true->[])),arc(s(12)*s(16),1,s(12)*s(16),(true->[])),arc(s(12)*s(16),2,s(6)*s(21),(true->[])),arc(s(14)*s(10),0,s(14)*s(14),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(19),(true->[])),arc(s(14)*s(14),2,s(14)*s(15),(true->[])),arc(s(10)*s(15),0,s(14)*s(20),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(13)*s(18),0,s(14)*s(9),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(10)*s(21),(true->[])),arc(s(14)*s(13),0,s(14)*s(9),(true->[])),arc(s(14)*s(13),1,s(14)*s(18),(true->[])),arc(s(14)*s(13),2,s(14)*s(15),(true->[])),arc(s(13)*s(19),0,s(14)*s(14),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(10)*s(21),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(10)*s(21),(true->[])),arc(s(6)*s(21),0,s(9)*s(21),(true->[])),arc(s(6)*s(21),1,s(10)*s(21),(true->[])),arc(s(6)*s(21),2,s(10)*s(21),(true->[])),arc(s(14)*s(12),0,s(14)*s(5),(true->[])),arc(s(14)*s(12),1,s(14)*s(17),(true->[])),arc(s(14)*s(12),2,s(14)*s(15),(true->[])),arc(s(13)*s(17),0,s(14)*s(5),(true->[])),arc(s(13)*s(17),1,s(13)*s(17),(true->[])),arc(s(13)*s(17),2,s(10)*s(21),(true->[])),arc(s(12)*s(19),0,s(14)*s(14),(true->[])),arc(s(12)*s(19),1,s(12)*s(19),(true->[])),arc(s(12)*s(19),2,s(6)*s(21),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(6)*s(21),(true->[])),arc(s(5)*s(21),0,s(9)*s(21),(true->[])),arc(s(5)*s(21),1,s(8)*s(21),(true->[])),arc(s(5)*s(21),2,s(6)*s(21),(true->[])),arc(s(14)*s(11),0,s(14)*s(2),(true->[])),arc(s(14)*s(11),1,s(14)*s(16),(true->[])),arc(s(14)*s(11),2,s(14)*s(15),(true->[])),arc(s(13)*s(16),0,s(14)*s(2),(true->[])),arc(s(13)*s(16),1,s(13)*s(16),(true->[])),arc(s(13)*s(16),2,s(10)*s(21),(true->[])),arc(s(14)*s(15),0,s(14)*s(20),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(19),0,s(14)*s(14),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(21),(true->[])),arc(s(14)*s(20),0,s(14)*s(20),(true->[])),arc(s(14)*s(20),1,s(14)*s(20),(true->[])),arc(s(14)*s(20),2,s(14)*s(21),(true->[])),arc(s(10)*s(21),0,s(14)*s(21),(true->[])),arc(s(10)*s(21),1,s(14)*s(21),(true->[])),arc(s(10)*s(21),2,s(14)*s(21),(true->[])),arc(s(14)*s(18),0,s(14)*s(9),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(21),(true->[])),arc(s(13)*s(20),0,s(14)*s(20),(true->[])),arc(s(13)*s(20),1,s(13)*s(20),(true->[])),arc(s(13)*s(20),2,s(10)*s(21),(true->[])),arc(s(9)*s(21),0,s(14)*s(21),(true->[])),arc(s(9)*s(21),1,s(13)*s(21),(true->[])),arc(s(9)*s(21),2,s(10)*s(21),(true->[])),arc(s(14)*s(17),0,s(14)*s(5),(true->[])),arc(s(14)*s(17),1,s(14)*s(17),(true->[])),arc(s(14)*s(17),2,s(14)*s(21),(true->[])),arc(s(12)*s(20),0,s(14)*s(20),(true->[])),arc(s(12)*s(20),1,s(12)*s(20),(true->[])),arc(s(12)*s(20),2,s(6)*s(21),(true->[])),arc(s(8)*s(21),0,s(14)*s(21),(true->[])),arc(s(8)*s(21),1,s(12)*s(21),(true->[])),arc(s(8)*s(21),2,s(6)*s(21),(true->[])),arc(s(14)*s(16),0,s(14)*s(2),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(21),(true->[])),arc(s(14)*s(21),0,s(14)*s(21),(true->[])),arc(s(14)*s(21),1,s(14)*s(21),(true->[])),arc(s(14)*s(21),2,s(14)*s(21),(true->[])),arc(s(13)*s(21),0,s(14)*s(21),(true->[])),arc(s(13)*s(21),1,s(13)*s(21),(true->[])),arc(s(13)*s(21),2,s(10)*s(21),(true->[])),arc(s(12)*s(21),0,s(14)*s(21),(true->[])),arc(s(12)*s(21),1,s(12)*s(21),(true->[])),arc(s(12)*s(21),2,s(6)*s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(28)),sink(s(13)*s(28)),sink(s(14)*s(28))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(11),0,s(14)*s(2),(true->[])),arc(s(11)*s(11),1,s(11)*s(16),(true->[])),arc(s(11)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(3),(true->[])),arc(s(13)*s(4),0,s(14)*s(2),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(14)*s(2),(true->[])),arc(s(12)*s(7),1,s(12)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(13),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(14)*s(6),(true->[])),arc(s(10)*s(6),2,s(14)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(12),0,s(14)*s(5),(true->[])),arc(s(12)*s(12),1,s(12)*s(17),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(6),(true->[])),arc(s(13)*s(8),0,s(14)*s(5),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(13),0,s(14)*s(9),(true->[])),arc(s(8)*s(13),1,s(12)*s(18),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(19),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(11)*s(16),0,s(14)*s(2),(true->[])),arc(s(11)*s(16),1,s(11)*s(22),(true->[])),arc(s(11)*s(16),2,s(3)*s(21),(true->[])),arc(s(14)*s(4),0,s(14)*s(2),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(13)*s(7),0,s(14)*s(2),(true->[])),arc(s(13)*s(7),1,s(13)*s(11),(true->[])),arc(s(13)*s(7),2,s(10)*s(10),(true->[])),arc(s(12)*s(11),0,s(14)*s(2),(true->[])),arc(s(12)*s(11),1,s(12)*s(16),(true->[])),arc(s(12)*s(11),2,s(6)*s(15),(true->[])),arc(s(10)*s(10),0,s(14)*s(14),(true->[])),arc(s(10)*s(10),1,s(14)*s(10),(true->[])),arc(s(10)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(13),0,s(14)*s(9),(true->[])),arc(s(13)*s(13),1,s(13)*s(18),(true->[])),arc(s(13)*s(13),2,s(10)*s(15),(true->[])),arc(s(14)*s(9),0,s(14)*s(9),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(10),(true->[])),arc(s(14)*s(6),0,s(14)*s(9),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(19),(true->[])),arc(s(9)*s(14),2,s(10)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(20),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(15),(true->[])),arc(s(12)*s(17),0,s(14)*s(5),(true->[])),arc(s(12)*s(17),1,s(12)*s(23),(true->[])),arc(s(12)*s(17),2,s(6)*s(21),(true->[])),arc(s(14)*s(8),0,s(14)*s(5),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(10),(true->[])),arc(s(13)*s(12),0,s(14)*s(5),(true->[])),arc(s(13)*s(12),1,s(13)*s(17),(true->[])),arc(s(13)*s(12),2,s(10)*s(15),(true->[])),arc(s(12)*s(18),0,s(14)*s(9),(true->[])),arc(s(12)*s(18),1,s(12)*s(24),(true->[])),arc(s(12)*s(18),2,s(6)*s(21),(true->[])),arc(s(8)*s(19),0,s(14)*s(14),(true->[])),arc(s(8)*s(19),1,s(12)*s(25),(true->[])),arc(s(8)*s(19),2,s(6)*s(21),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(26),(true->[])),arc(s(5)*s(20),2,s(6)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(27),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(6)*s(21),(true->[])),arc(s(11)*s(22),0,s(14)*s(2),(true->[])),arc(s(11)*s(22),1,s(11)*s(22),(true->[])),arc(s(11)*s(22),2,s(3)*s(28),(true->[])),arc(s(14)*s(7),0,s(14)*s(2),(true->[])),arc(s(14)*s(7),1,s(14)*s(11),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(13)*s(11),0,s(14)*s(2),(true->[])),arc(s(13)*s(11),1,s(13)*s(16),(true->[])),arc(s(13)*s(11),2,s(10)*s(15),(true->[])),arc(s(12)*s(16),0,s(14)*s(2),(true->[])),arc(s(12)*s(16),1,s(12)*s(22),(true->[])),arc(s(12)*s(16),2,s(6)*s(21),(true->[])),arc(s(14)*s(10),0,s(14)*s(14),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(19),(true->[])),arc(s(14)*s(14),2,s(14)*s(15),(true->[])),arc(s(10)*s(15),0,s(14)*s(20),(true->[])),arc(s(10)*s(15),1,s(14)*s(15),(true->[])),arc(s(10)*s(15),2,s(14)*s(15),(true->[])),arc(s(13)*s(18),0,s(14)*s(9),(true->[])),arc(s(13)*s(18),1,s(13)*s(24),(true->[])),arc(s(13)*s(18),2,s(10)*s(21),(true->[])),arc(s(14)*s(13),0,s(14)*s(9),(true->[])),arc(s(14)*s(13),1,s(14)*s(18),(true->[])),arc(s(14)*s(13),2,s(14)*s(15),(true->[])),arc(s(13)*s(19),0,s(14)*s(14),(true->[])),arc(s(13)*s(19),1,s(13)*s(25),(true->[])),arc(s(13)*s(19),2,s(10)*s(21),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(26),(true->[])),arc(s(9)*s(20),2,s(10)*s(21),(true->[])),arc(s(6)*s(21),0,s(9)*s(27),(true->[])),arc(s(6)*s(21),1,s(10)*s(21),(true->[])),arc(s(6)*s(21),2,s(10)*s(21),(true->[])),arc(s(12)*s(23),0,s(14)*s(5),(true->[])),arc(s(12)*s(23),1,s(12)*s(23),(true->[])),arc(s(12)*s(23),2,s(6)*s(28),(true->[])),arc(s(14)*s(12),0,s(14)*s(5),(true->[])),arc(s(14)*s(12),1,s(14)*s(17),(true->[])),arc(s(14)*s(12),2,s(14)*s(15),(true->[])),arc(s(13)*s(17),0,s(14)*s(5),(true->[])),arc(s(13)*s(17),1,s(13)*s(23),(true->[])),arc(s(13)*s(17),2,s(10)*s(21),(true->[])),arc(s(12)*s(24),0,s(14)*s(9),(true->[])),arc(s(12)*s(24),1,s(12)*s(24),(true->[])),arc(s(12)*s(24),2,s(6)*s(28),(true->[])),arc(s(12)*s(25),0,s(14)*s(14),(true->[])),arc(s(12)*s(25),1,s(12)*s(25),(true->[])),arc(s(12)*s(25),2,s(6)*s(28),(true->[])),arc(s(8)*s(26),0,s(14)*s(20),(true->[])),arc(s(8)*s(26),1,s(12)*s(26),(true->[])),arc(s(8)*s(26),2,s(6)*s(28),(true->[])),arc(s(5)*s(27),0,s(9)*s(27),(true->[])),arc(s(5)*s(27),1,s(8)*s(27),(true->[])),arc(s(5)*s(27),2,s(6)*s(28),(true->[])),arc(s(3)*s(28),0,s(5)*s(28),(true->[])),arc(s(3)*s(28),1,s(6)*s(28),(true->[])),arc(s(3)*s(28),2,s(6)*s(28),(true->[])),arc(s(14)*s(11),0,s(14)*s(2),(true->[])),arc(s(14)*s(11),1,s(14)*s(16),(true->[])),arc(s(14)*s(11),2,s(14)*s(15),(true->[])),arc(s(13)*s(16),0,s(14)*s(2),(true->[])),arc(s(13)*s(16),1,s(13)*s(22),(true->[])),arc(s(13)*s(16),2,s(10)*s(21),(true->[])),arc(s(12)*s(22),0,s(14)*s(2),(true->[])),arc(s(12)*s(22),1,s(12)*s(22),(true->[])),arc(s(12)*s(22),2,s(6)*s(28),(true->[])),arc(s(14)*s(15),0,s(14)*s(20),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(19),0,s(14)*s(14),(true->[])),arc(s(14)*s(19),1,s(14)*s(25),(true->[])),arc(s(14)*s(19),2,s(14)*s(21),(true->[])),arc(s(14)*s(20),0,s(14)*s(20),(true->[])),arc(s(14)*s(20),1,s(14)*s(26),(true->[])),arc(s(14)*s(20),2,s(14)*s(21),(true->[])),arc(s(10)*s(21),0,s(14)*s(27),(true->[])),arc(s(10)*s(21),1,s(14)*s(21),(true->[])),arc(s(10)*s(21),2,s(14)*s(21),(true->[])),arc(s(13)*s(24),0,s(14)*s(9),(true->[])),arc(s(13)*s(24),1,s(13)*s(24),(true->[])),arc(s(13)*s(24),2,s(10)*s(28),(true->[])),arc(s(14)*s(18),0,s(14)*s(9),(true->[])),arc(s(14)*s(18),1,s(14)*s(24),(true->[])),arc(s(14)*s(18),2,s(14)*s(21),(true->[])),arc(s(13)*s(25),0,s(14)*s(14),(true->[])),arc(s(13)*s(25),1,s(13)*s(25),(true->[])),arc(s(13)*s(25),2,s(10)*s(28),(true->[])),arc(s(13)*s(26),0,s(14)*s(20),(true->[])),arc(s(13)*s(26),1,s(13)*s(26),(true->[])),arc(s(13)*s(26),2,s(10)*s(28),(true->[])),arc(s(9)*s(27),0,s(14)*s(27),(true->[])),arc(s(9)*s(27),1,s(13)*s(27),(true->[])),arc(s(9)*s(27),2,s(10)*s(28),(true->[])),arc(s(6)*s(28),0,s(9)*s(28),(true->[])),arc(s(6)*s(28),1,s(10)*s(28),(true->[])),arc(s(6)*s(28),2,s(10)*s(28),(true->[])),arc(s(14)*s(17),0,s(14)*s(5),(true->[])),arc(s(14)*s(17),1,s(14)*s(23),(true->[])),arc(s(14)*s(17),2,s(14)*s(21),(true->[])),arc(s(13)*s(23),0,s(14)*s(5),(true->[])),arc(s(13)*s(23),1,s(13)*s(23),(true->[])),arc(s(13)*s(23),2,s(10)*s(28),(true->[])),arc(s(12)*s(26),0,s(14)*s(20),(true->[])),arc(s(12)*s(26),1,s(12)*s(26),(true->[])),arc(s(12)*s(26),2,s(6)*s(28),(true->[])),arc(s(8)*s(27),0,s(14)*s(27),(true->[])),arc(s(8)*s(27),1,s(12)*s(27),(true->[])),arc(s(8)*s(27),2,s(6)*s(28),(true->[])),arc(s(5)*s(28),0,s(9)*s(28),(true->[])),arc(s(5)*s(28),1,s(8)*s(28),(true->[])),arc(s(5)*s(28),2,s(6)*s(28),(true->[])),arc(s(14)*s(16),0,s(14)*s(2),(true->[])),arc(s(14)*s(16),1,s(14)*s(22),(true->[])),arc(s(14)*s(16),2,s(14)*s(21),(true->[])),arc(s(13)*s(22),0,s(14)*s(2),(true->[])),arc(s(13)*s(22),1,s(13)*s(22),(true->[])),arc(s(13)*s(22),2,s(10)*s(28),(true->[])),arc(s(14)*s(21),0,s(14)*s(27),(true->[])),arc(s(14)*s(21),1,s(14)*s(21),(true->[])),arc(s(14)*s(21),2,s(14)*s(21),(true->[])),arc(s(14)*s(25),0,s(14)*s(14),(true->[])),arc(s(14)*s(25),1,s(14)*s(25),(true->[])),arc(s(14)*s(25),2,s(14)*s(28),(true->[])),arc(s(14)*s(26),0,s(14)*s(20),(true->[])),arc(s(14)*s(26),1,s(14)*s(26),(true->[])),arc(s(14)*s(26),2,s(14)*s(28),(true->[])),arc(s(14)*s(27),0,s(14)*s(27),(true->[])),arc(s(14)*s(27),1,s(14)*s(27),(true->[])),arc(s(14)*s(27),2,s(14)*s(28),(true->[])),arc(s(10)*s(28),0,s(14)*s(28),(true->[])),arc(s(10)*s(28),1,s(14)*s(28),(true->[])),arc(s(10)*s(28),2,s(14)*s(28),(true->[])),arc(s(14)*s(24),0,s(14)*s(9),(true->[])),arc(s(14)*s(24),1,s(14)*s(24),(true->[])),arc(s(14)*s(24),2,s(14)*s(28),(true->[])),arc(s(13)*s(27),0,s(14)*s(27),(true->[])),arc(s(13)*s(27),1,s(13)*s(27),(true->[])),arc(s(13)*s(27),2,s(10)*s(28),(true->[])),arc(s(9)*s(28),0,s(14)*s(28),(true->[])),arc(s(9)*s(28),1,s(13)*s(28),(true->[])),arc(s(9)*s(28),2,s(10)*s(28),(true->[])),arc(s(14)*s(23),0,s(14)*s(5),(true->[])),arc(s(14)*s(23),1,s(14)*s(23),(true->[])),arc(s(14)*s(23),2,s(14)*s(28),(true->[])),arc(s(12)*s(27),0,s(14)*s(27),(true->[])),arc(s(12)*s(27),1,s(12)*s(27),(true->[])),arc(s(12)*s(27),2,s(6)*s(28),(true->[])),arc(s(8)*s(28),0,s(14)*s(28),(true->[])),arc(s(8)*s(28),1,s(12)*s(28),(true->[])),arc(s(8)*s(28),2,s(6)*s(28),(true->[])),arc(s(14)*s(22),0,s(14)*s(2),(true->[])),arc(s(14)*s(22),1,s(14)*s(22),(true->[])),arc(s(14)*s(22),2,s(14)*s(28),(true->[])),arc(s(14)*s(28),0,s(14)*s(28),(true->[])),arc(s(14)*s(28),1,s(14)*s(28),(true->[])),arc(s(14)*s(28),2,s(14)*s(28),(true->[])),arc(s(13)*s(28),0,s(14)*s(28),(true->[])),arc(s(13)*s(28),1,s(13)*s(28),(true->[])),arc(s(13)*s(28),2,s(10)*s(28),(true->[])),arc(s(12)*s(28),0,s(14)*s(28),(true->[])),arc(s(12)*s(28),1,s(12)*s(28),(true->[])),arc(s(12)*s(28),2,s(6)*s(28),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(3)),sink(s(18)*s(3)),sink(s(19)*s(3)),sink(s(20)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(2),0,s(9)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(3),0,s(9)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(2),0,s(14)*s(2),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(3)*s(3),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(2),0,s(14)*s(2),(true->[])),arc(s(8)*s(2),1,s(12)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(3),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(9)*s(3),0,s(14)*s(3),(true->[])),arc(s(9)*s(3),1,s(13)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(11)*s(2),0,s(20)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(3)*s(3),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(2),0,s(20)*s(2),(true->[])),arc(s(13)*s(2),1,s(18)*s(2),(true->[])),arc(s(13)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(20)*s(2),(true->[])),arc(s(12)*s(2),1,s(17)*s(2),(true->[])),arc(s(12)*s(2),2,s(6)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(3),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(3),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(15)*s(3),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(16)*s(2),0,s(20)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(2),(true->[])),arc(s(16)*s(2),2,s(3)*s(3),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(3),(true->[])),arc(s(19)*s(2),0,s(20)*s(2),(true->[])),arc(s(19)*s(2),1,s(19)*s(2),(true->[])),arc(s(19)*s(2),2,s(15)*s(3),(true->[])),arc(s(18)*s(2),0,s(20)*s(2),(true->[])),arc(s(18)*s(2),1,s(18)*s(2),(true->[])),arc(s(18)*s(2),2,s(10)*s(3),(true->[])),arc(s(17)*s(2),0,s(20)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(6)*s(3),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(17)*s(3),0,s(20)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(3),0,s(20)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(3),(true->[])),arc(s(18)*s(3),0,s(20)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(6)),sink(s(18)*s(6)),sink(s(19)*s(6)),sink(s(20)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(4),0,s(14)*s(2),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(6),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(5),0,s(14)*s(5),(true->[])),arc(s(8)*s(5),1,s(12)*s(5),(true->[])),arc(s(8)*s(5),2,s(6)*s(6),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(11)*s(4),0,s(20)*s(2),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(20)*s(2),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(12)*s(5),0,s(20)*s(5),(true->[])),arc(s(12)*s(5),1,s(17)*s(5),(true->[])),arc(s(12)*s(5),2,s(6)*s(6),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(5),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(5),0,s(20)*s(5),(true->[])),arc(s(13)*s(5),1,s(18)*s(5),(true->[])),arc(s(13)*s(5),2,s(10)*s(6),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(12)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(16)*s(4),0,s(20)*s(2),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(3)*s(6),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(3),(true->[])),arc(s(19)*s(4),0,s(20)*s(2),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(4),0,s(20)*s(2),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(6),(true->[])),arc(s(17)*s(4),0,s(20)*s(2),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(6),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(18)*s(6),(true->[])),arc(s(13)*s(6),2,s(10)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(15)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(17)*s(5),0,s(20)*s(5),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(6)*s(6),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(6),(true->[])),arc(s(19)*s(5),0,s(20)*s(5),(true->[])),arc(s(19)*s(5),1,s(19)*s(5),(true->[])),arc(s(19)*s(5),2,s(15)*s(6),(true->[])),arc(s(18)*s(5),0,s(20)*s(5),(true->[])),arc(s(18)*s(5),1,s(18)*s(5),(true->[])),arc(s(18)*s(5),2,s(10)*s(6),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(12)*s(6),0,s(20)*s(6),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(6)*s(6),(true->[])),arc(s(20)*s(4),0,s(20)*s(2),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(6),(true->[])),arc(s(18)*s(6),0,s(20)*s(6),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(10)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(6),0,s(20)*s(6),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(6),(true->[])),arc(s(17)*s(6),0,s(20)*s(6),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(6)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(10)),sink(s(18)*s(10)),sink(s(19)*s(10)),sink(s(20)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(7),0,s(20)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(3)*s(10),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(20)*s(5),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(8),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(5),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(16)*s(7),0,s(20)*s(2),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(3)*s(10),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(3),(true->[])),arc(s(19)*s(4),0,s(20)*s(2),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(7),0,s(20)*s(2),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(10)*s(10),(true->[])),arc(s(17)*s(7),0,s(20)*s(2),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(10),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(13)*s(9),0,s(20)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(10)*s(10),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(15)*s(10),(true->[])),arc(s(15)*s(6),0,s(20)*s(9),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(17)*s(8),0,s(20)*s(5),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(10),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(8),(true->[])),arc(s(20)*s(5),2,s(20)*s(6),(true->[])),arc(s(19)*s(8),0,s(20)*s(5),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(10),(true->[])),arc(s(18)*s(8),0,s(20)*s(5),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(10),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(12)*s(9),0,s(20)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(12)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[])),arc(s(20)*s(4),0,s(20)*s(2),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(6),(true->[])),arc(s(19)*s(7),0,s(20)*s(2),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(10),(true->[])),arc(s(14)*s(10),2,s(15)*s(10),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(18)*s(9),(true->[])),arc(s(18)*s(9),2,s(10)*s(10),(true->[])),arc(s(20)*s(9),0,s(20)*s(9),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(10),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(20)*s(6),0,s(20)*s(9),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(10),0,s(20)*s(10),(true->[])),arc(s(13)*s(10),1,s(18)*s(10),(true->[])),arc(s(13)*s(10),2,s(10)*s(10),(true->[])),arc(s(20)*s(8),0,s(20)*s(5),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(10),(true->[])),arc(s(17)*s(9),0,s(20)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(6)*s(10),(true->[])),arc(s(12)*s(10),0,s(20)*s(10),(true->[])),arc(s(12)*s(10),1,s(17)*s(10),(true->[])),arc(s(12)*s(10),2,s(6)*s(10),(true->[])),arc(s(20)*s(7),0,s(20)*s(2),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(10),(true->[])),arc(s(19)*s(10),0,s(20)*s(10),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(18)*s(10),0,s(20)*s(10),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(10)*s(10),(true->[])),arc(s(17)*s(10),0,s(20)*s(10),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(6)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(15)),sink(s(18)*s(15)),sink(s(19)*s(15)),sink(s(20)*s(15))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(11),0,s(20)*s(2),(true->[])),arc(s(11)*s(11),1,s(16)*s(11),(true->[])),arc(s(11)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(13),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(12),0,s(20)*s(5),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(8),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(5),(true->[])),arc(s(13)*s(8),1,s(18)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(8)*s(13),0,s(14)*s(9),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(16)*s(11),0,s(20)*s(2),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(3)*s(15),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(3),(true->[])),arc(s(19)*s(4),0,s(20)*s(2),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(7),0,s(20)*s(2),(true->[])),arc(s(18)*s(7),1,s(18)*s(11),(true->[])),arc(s(18)*s(7),2,s(10)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(2),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(6)*s(15),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(14),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(9),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(10)*s(15),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(13),(true->[])),arc(s(14)*s(9),2,s(15)*s(10),(true->[])),arc(s(15)*s(6),0,s(20)*s(9),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(10)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(15),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(15),(true->[])),arc(s(17)*s(12),0,s(20)*s(5),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(6)*s(15),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(8),(true->[])),arc(s(20)*s(5),2,s(20)*s(6),(true->[])),arc(s(19)*s(8),0,s(20)*s(5),(true->[])),arc(s(19)*s(8),1,s(19)*s(12),(true->[])),arc(s(19)*s(8),2,s(15)*s(10),(true->[])),arc(s(18)*s(12),0,s(20)*s(5),(true->[])),arc(s(18)*s(12),1,s(18)*s(12),(true->[])),arc(s(18)*s(12),2,s(10)*s(15),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(12)*s(13),0,s(20)*s(9),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(6)*s(15),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(15),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(15),(true->[])),arc(s(5)*s(15),2,s(6)*s(15),(true->[])),arc(s(20)*s(4),0,s(20)*s(2),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(6),(true->[])),arc(s(19)*s(7),0,s(20)*s(2),(true->[])),arc(s(19)*s(7),1,s(19)*s(11),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(18)*s(11),0,s(20)*s(2),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(10)*s(15),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(15)*s(15),(true->[])),arc(s(15)*s(10),0,s(20)*s(14),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(10)*s(15),0,s(14)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(15),(true->[])),arc(s(18)*s(13),0,s(20)*s(9),(true->[])),arc(s(18)*s(13),1,s(18)*s(13),(true->[])),arc(s(18)*s(13),2,s(10)*s(15),(true->[])),arc(s(20)*s(9),0,s(20)*s(9),(true->[])),arc(s(20)*s(9),1,s(20)*s(13),(true->[])),arc(s(20)*s(9),2,s(20)*s(10),(true->[])),arc(s(19)*s(13),0,s(20)*s(9),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(15)*s(15),(true->[])),arc(s(20)*s(6),0,s(20)*s(9),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(14),0,s(20)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(10)*s(15),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(15),(true->[])),arc(s(9)*s(15),2,s(10)*s(15),(true->[])),arc(s(20)*s(8),0,s(20)*s(5),(true->[])),arc(s(20)*s(8),1,s(20)*s(12),(true->[])),arc(s(20)*s(8),2,s(20)*s(10),(true->[])),arc(s(19)*s(12),0,s(20)*s(5),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(15)*s(15),(true->[])),arc(s(17)*s(13),0,s(20)*s(9),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(6)*s(15),(true->[])),arc(s(12)*s(14),0,s(20)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(15),(true->[])),arc(s(8)*s(15),0,s(14)*s(15),(true->[])),arc(s(8)*s(15),1,s(12)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(15),(true->[])),arc(s(20)*s(7),0,s(20)*s(2),(true->[])),arc(s(20)*s(7),1,s(20)*s(11),(true->[])),arc(s(20)*s(7),2,s(20)*s(10),(true->[])),arc(s(19)*s(11),0,s(20)*s(2),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(15)*s(15),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(20)*s(15),(true->[])),arc(s(19)*s(14),0,s(20)*s(14),(true->[])),arc(s(19)*s(14),1,s(19)*s(14),(true->[])),arc(s(19)*s(14),2,s(15)*s(15),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(20)*s(15),(true->[])),arc(s(20)*s(10),0,s(20)*s(14),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(14)*s(15),0,s(20)*s(15),(true->[])),arc(s(14)*s(15),1,s(19)*s(15),(true->[])),arc(s(14)*s(15),2,s(15)*s(15),(true->[])),arc(s(20)*s(13),0,s(20)*s(9),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(15),(true->[])),arc(s(18)*s(14),0,s(20)*s(14),(true->[])),arc(s(18)*s(14),1,s(18)*s(14),(true->[])),arc(s(18)*s(14),2,s(10)*s(15),(true->[])),arc(s(13)*s(15),0,s(20)*s(15),(true->[])),arc(s(13)*s(15),1,s(18)*s(15),(true->[])),arc(s(13)*s(15),2,s(10)*s(15),(true->[])),arc(s(20)*s(12),0,s(20)*s(5),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(15),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(6)*s(15),(true->[])),arc(s(12)*s(15),0,s(20)*s(15),(true->[])),arc(s(12)*s(15),1,s(17)*s(15),(true->[])),arc(s(12)*s(15),2,s(6)*s(15),(true->[])),arc(s(20)*s(11),0,s(20)*s(2),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(15),(true->[])),arc(s(20)*s(15),0,s(20)*s(15),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(20)*s(15),(true->[])),arc(s(19)*s(15),0,s(20)*s(15),(true->[])),arc(s(19)*s(15),1,s(19)*s(15),(true->[])),arc(s(19)*s(15),2,s(15)*s(15),(true->[])),arc(s(18)*s(15),0,s(20)*s(15),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(10)*s(15),(true->[])),arc(s(17)*s(15),0,s(20)*s(15),(true->[])),arc(s(17)*s(15),1,s(17)*s(15),(true->[])),arc(s(17)*s(15),2,s(6)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(21)),sink(s(18)*s(21)),sink(s(19)*s(21)),sink(s(20)*s(21))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(11),0,s(20)*s(2),(true->[])),arc(s(11)*s(11),1,s(16)*s(16),(true->[])),arc(s(11)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(13),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(12),0,s(20)*s(5),(true->[])),arc(s(12)*s(12),1,s(17)*s(17),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(8),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(5),(true->[])),arc(s(13)*s(8),1,s(18)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(8)*s(13),0,s(14)*s(9),(true->[])),arc(s(8)*s(13),1,s(12)*s(18),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(19),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(16)*s(16),0,s(20)*s(2),(true->[])),arc(s(16)*s(16),1,s(16)*s(16),(true->[])),arc(s(16)*s(16),2,s(3)*s(21),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(3),(true->[])),arc(s(19)*s(4),0,s(20)*s(2),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(7),0,s(20)*s(2),(true->[])),arc(s(18)*s(7),1,s(18)*s(11),(true->[])),arc(s(18)*s(7),2,s(10)*s(10),(true->[])),arc(s(17)*s(11),0,s(20)*s(2),(true->[])),arc(s(17)*s(11),1,s(17)*s(16),(true->[])),arc(s(17)*s(11),2,s(6)*s(15),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(14),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(9),(true->[])),arc(s(13)*s(13),1,s(18)*s(18),(true->[])),arc(s(13)*s(13),2,s(10)*s(15),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(13),(true->[])),arc(s(14)*s(9),2,s(15)*s(10),(true->[])),arc(s(15)*s(6),0,s(20)*s(9),(true->[])),arc(s(15)*s(6),1,s(20)*s(6),(true->[])),arc(s(15)*s(6),2,s(20)*s(6),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(19),(true->[])),arc(s(9)*s(14),2,s(10)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(20),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(15),(true->[])),arc(s(17)*s(17),0,s(20)*s(5),(true->[])),arc(s(17)*s(17),1,s(17)*s(17),(true->[])),arc(s(17)*s(17),2,s(6)*s(21),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(8),(true->[])),arc(s(20)*s(5),2,s(20)*s(6),(true->[])),arc(s(19)*s(8),0,s(20)*s(5),(true->[])),arc(s(19)*s(8),1,s(19)*s(12),(true->[])),arc(s(19)*s(8),2,s(15)*s(10),(true->[])),arc(s(18)*s(12),0,s(20)*s(5),(true->[])),arc(s(18)*s(12),1,s(18)*s(17),(true->[])),arc(s(18)*s(12),2,s(10)*s(15),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(12)*s(18),0,s(20)*s(9),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(6)*s(21),(true->[])),arc(s(8)*s(19),0,s(14)*s(14),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(21),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(6)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(6)*s(21),(true->[])),arc(s(20)*s(4),0,s(20)*s(2),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(6),(true->[])),arc(s(19)*s(7),0,s(20)*s(2),(true->[])),arc(s(19)*s(7),1,s(19)*s(11),(true->[])),arc(s(19)*s(7),2,s(15)*s(10),(true->[])),arc(s(18)*s(11),0,s(20)*s(2),(true->[])),arc(s(18)*s(11),1,s(18)*s(16),(true->[])),arc(s(18)*s(11),2,s(10)*s(15),(true->[])),arc(s(17)*s(16),0,s(20)*s(2),(true->[])),arc(s(17)*s(16),1,s(17)*s(16),(true->[])),arc(s(17)*s(16),2,s(6)*s(21),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(19),(true->[])),arc(s(14)*s(14),2,s(15)*s(15),(true->[])),arc(s(15)*s(10),0,s(20)*s(14),(true->[])),arc(s(15)*s(10),1,s(20)*s(10),(true->[])),arc(s(15)*s(10),2,s(20)*s(10),(true->[])),arc(s(10)*s(15),0,s(14)*s(20),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(15),(true->[])),arc(s(18)*s(18),0,s(20)*s(9),(true->[])),arc(s(18)*s(18),1,s(18)*s(18),(true->[])),arc(s(18)*s(18),2,s(10)*s(21),(true->[])),arc(s(20)*s(9),0,s(20)*s(9),(true->[])),arc(s(20)*s(9),1,s(20)*s(13),(true->[])),arc(s(20)*s(9),2,s(20)*s(10),(true->[])),arc(s(19)*s(13),0,s(20)*s(9),(true->[])),arc(s(19)*s(13),1,s(19)*s(18),(true->[])),arc(s(19)*s(13),2,s(15)*s(15),(true->[])),arc(s(20)*s(6),0,s(20)*s(9),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(19),0,s(20)*s(14),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(10)*s(21),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(10)*s(21),(true->[])),arc(s(6)*s(21),0,s(9)*s(21),(true->[])),arc(s(6)*s(21),1,s(10)*s(21),(true->[])),arc(s(6)*s(21),2,s(10)*s(21),(true->[])),arc(s(20)*s(8),0,s(20)*s(5),(true->[])),arc(s(20)*s(8),1,s(20)*s(12),(true->[])),arc(s(20)*s(8),2,s(20)*s(10),(true->[])),arc(s(19)*s(12),0,s(20)*s(5),(true->[])),arc(s(19)*s(12),1,s(19)*s(17),(true->[])),arc(s(19)*s(12),2,s(15)*s(15),(true->[])),arc(s(18)*s(17),0,s(20)*s(5),(true->[])),arc(s(18)*s(17),1,s(18)*s(17),(true->[])),arc(s(18)*s(17),2,s(10)*s(21),(true->[])),arc(s(17)*s(18),0,s(20)*s(9),(true->[])),arc(s(17)*s(18),1,s(17)*s(18),(true->[])),arc(s(17)*s(18),2,s(6)*s(21),(true->[])),arc(s(12)*s(19),0,s(20)*s(14),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(6)*s(21),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(6)*s(21),(true->[])),arc(s(5)*s(21),0,s(9)*s(21),(true->[])),arc(s(5)*s(21),1,s(8)*s(21),(true->[])),arc(s(5)*s(21),2,s(6)*s(21),(true->[])),arc(s(20)*s(7),0,s(20)*s(2),(true->[])),arc(s(20)*s(7),1,s(20)*s(11),(true->[])),arc(s(20)*s(7),2,s(20)*s(10),(true->[])),arc(s(19)*s(11),0,s(20)*s(2),(true->[])),arc(s(19)*s(11),1,s(19)*s(16),(true->[])),arc(s(19)*s(11),2,s(15)*s(15),(true->[])),arc(s(18)*s(16),0,s(20)*s(2),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(10)*s(21),(true->[])),arc(s(15)*s(15),0,s(20)*s(20),(true->[])),arc(s(15)*s(15),1,s(20)*s(15),(true->[])),arc(s(15)*s(15),2,s(20)*s(15),(true->[])),arc(s(19)*s(19),0,s(20)*s(14),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(15)*s(21),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(19),(true->[])),arc(s(20)*s(14),2,s(20)*s(15),(true->[])),arc(s(20)*s(10),0,s(20)*s(14),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(15)*s(21),(true->[])),arc(s(10)*s(21),0,s(14)*s(21),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(15)*s(21),(true->[])),arc(s(20)*s(13),0,s(20)*s(9),(true->[])),arc(s(20)*s(13),1,s(20)*s(18),(true->[])),arc(s(20)*s(13),2,s(20)*s(15),(true->[])),arc(s(19)*s(18),0,s(20)*s(9),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(15)*s(21),(true->[])),arc(s(18)*s(19),0,s(20)*s(14),(true->[])),arc(s(18)*s(19),1,s(18)*s(19),(true->[])),arc(s(18)*s(19),2,s(10)*s(21),(true->[])),arc(s(13)*s(20),0,s(20)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(10)*s(21),(true->[])),arc(s(9)*s(21),0,s(14)*s(21),(true->[])),arc(s(9)*s(21),1,s(13)*s(21),(true->[])),arc(s(9)*s(21),2,s(10)*s(21),(true->[])),arc(s(20)*s(12),0,s(20)*s(5),(true->[])),arc(s(20)*s(12),1,s(20)*s(17),(true->[])),arc(s(20)*s(12),2,s(20)*s(15),(true->[])),arc(s(19)*s(17),0,s(20)*s(5),(true->[])),arc(s(19)*s(17),1,s(19)*s(17),(true->[])),arc(s(19)*s(17),2,s(15)*s(21),(true->[])),arc(s(17)*s(19),0,s(20)*s(14),(true->[])),arc(s(17)*s(19),1,s(17)*s(19),(true->[])),arc(s(17)*s(19),2,s(6)*s(21),(true->[])),arc(s(12)*s(20),0,s(20)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(6)*s(21),(true->[])),arc(s(8)*s(21),0,s(14)*s(21),(true->[])),arc(s(8)*s(21),1,s(12)*s(21),(true->[])),arc(s(8)*s(21),2,s(6)*s(21),(true->[])),arc(s(20)*s(11),0,s(20)*s(2),(true->[])),arc(s(20)*s(11),1,s(20)*s(16),(true->[])),arc(s(20)*s(11),2,s(20)*s(15),(true->[])),arc(s(19)*s(16),0,s(20)*s(2),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(15)*s(21),(true->[])),arc(s(20)*s(15),0,s(20)*s(20),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(20)*s(15),(true->[])),arc(s(20)*s(20),0,s(20)*s(20),(true->[])),arc(s(20)*s(20),1,s(20)*s(20),(true->[])),arc(s(20)*s(20),2,s(20)*s(21),(true->[])),arc(s(15)*s(21),0,s(20)*s(21),(true->[])),arc(s(15)*s(21),1,s(20)*s(21),(true->[])),arc(s(15)*s(21),2,s(20)*s(21),(true->[])),arc(s(20)*s(19),0,s(20)*s(14),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(20)*s(21),(true->[])),arc(s(19)*s(20),0,s(20)*s(20),(true->[])),arc(s(19)*s(20),1,s(19)*s(20),(true->[])),arc(s(19)*s(20),2,s(15)*s(21),(true->[])),arc(s(14)*s(21),0,s(20)*s(21),(true->[])),arc(s(14)*s(21),1,s(19)*s(21),(true->[])),arc(s(14)*s(21),2,s(15)*s(21),(true->[])),arc(s(20)*s(18),0,s(20)*s(9),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(20)*s(21),(true->[])),arc(s(18)*s(20),0,s(20)*s(20),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(10)*s(21),(true->[])),arc(s(13)*s(21),0,s(20)*s(21),(true->[])),arc(s(13)*s(21),1,s(18)*s(21),(true->[])),arc(s(13)*s(21),2,s(10)*s(21),(true->[])),arc(s(20)*s(17),0,s(20)*s(5),(true->[])),arc(s(20)*s(17),1,s(20)*s(17),(true->[])),arc(s(20)*s(17),2,s(20)*s(21),(true->[])),arc(s(17)*s(20),0,s(20)*s(20),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(6)*s(21),(true->[])),arc(s(12)*s(21),0,s(20)*s(21),(true->[])),arc(s(12)*s(21),1,s(17)*s(21),(true->[])),arc(s(12)*s(21),2,s(6)*s(21),(true->[])),arc(s(20)*s(16),0,s(20)*s(2),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(21),(true->[])),arc(s(20)*s(21),0,s(20)*s(21),(true->[])),arc(s(20)*s(21),1,s(20)*s(21),(true->[])),arc(s(20)*s(21),2,s(20)*s(21),(true->[])),arc(s(19)*s(21),0,s(20)*s(21),(true->[])),arc(s(19)*s(21),1,s(19)*s(21),(true->[])),arc(s(19)*s(21),2,s(15)*s(21),(true->[])),arc(s(18)*s(21),0,s(20)*s(21),(true->[])),arc(s(18)*s(21),1,s(18)*s(21),(true->[])),arc(s(18)*s(21),2,s(10)*s(21),(true->[])),arc(s(17)*s(21),0,s(20)*s(21),(true->[])),arc(s(17)*s(21),1,s(17)*s(21),(true->[])),arc(s(17)*s(21),2,s(6)*s(21),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_plateau, sum_width_plateau_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(3)),sink(s(24)*s(3)),sink(s(25)*s(3)),sink(s(26)*s(3)),sink(s(27)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(2),0,s(9)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(3),0,s(9)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(2),0,s(14)*s(2),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(3)*s(3),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(2),0,s(14)*s(2),(true->[])),arc(s(8)*s(2),1,s(12)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(3),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(9)*s(3),0,s(14)*s(3),(true->[])),arc(s(9)*s(3),1,s(13)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(11)*s(2),0,s(20)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(3)*s(3),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(2),0,s(20)*s(2),(true->[])),arc(s(13)*s(2),1,s(18)*s(2),(true->[])),arc(s(13)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(20)*s(2),(true->[])),arc(s(12)*s(2),1,s(17)*s(2),(true->[])),arc(s(12)*s(2),2,s(6)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(3),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(3),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(15)*s(3),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(16)*s(2),0,s(27)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(3)*s(3),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(2),0,s(27)*s(2),(true->[])),arc(s(19)*s(2),1,s(25)*s(2),(true->[])),arc(s(19)*s(2),2,s(15)*s(3),(true->[])),arc(s(18)*s(2),0,s(27)*s(2),(true->[])),arc(s(18)*s(2),1,s(24)*s(2),(true->[])),arc(s(18)*s(2),2,s(10)*s(3),(true->[])),arc(s(17)*s(2),0,s(27)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(6)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(17)*s(3),0,s(27)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(3),(true->[])),arc(s(20)*s(3),0,s(27)*s(3),(true->[])),arc(s(20)*s(3),1,s(26)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(3),0,s(27)*s(3),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(3),(true->[])),arc(s(18)*s(3),0,s(27)*s(3),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(22)*s(2),0,s(27)*s(2),(true->[])),arc(s(22)*s(2),1,s(22)*s(2),(true->[])),arc(s(22)*s(2),2,s(3)*s(3),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(3),(true->[])),arc(s(26)*s(2),0,s(27)*s(2),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(21)*s(3),(true->[])),arc(s(25)*s(2),0,s(27)*s(2),(true->[])),arc(s(25)*s(2),1,s(25)*s(2),(true->[])),arc(s(25)*s(2),2,s(15)*s(3),(true->[])),arc(s(24)*s(2),0,s(27)*s(2),(true->[])),arc(s(24)*s(2),1,s(24)*s(2),(true->[])),arc(s(24)*s(2),2,s(10)*s(3),(true->[])),arc(s(23)*s(2),0,s(27)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(6)*s(3),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(23)*s(3),0,s(27)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(6)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(3),0,s(27)*s(3),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(21)*s(3),(true->[])),arc(s(25)*s(3),0,s(27)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(15)*s(3),(true->[])),arc(s(24)*s(3),0,s(27)*s(3),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(10)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(6)),sink(s(24)*s(6)),sink(s(25)*s(6)),sink(s(26)*s(6)),sink(s(27)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(4),0,s(14)*s(2),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(6),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(5),0,s(14)*s(5),(true->[])),arc(s(8)*s(5),1,s(12)*s(5),(true->[])),arc(s(8)*s(5),2,s(6)*s(6),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(11)*s(4),0,s(20)*s(2),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(20)*s(2),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(12)*s(5),0,s(20)*s(5),(true->[])),arc(s(12)*s(5),1,s(17)*s(5),(true->[])),arc(s(12)*s(5),2,s(6)*s(6),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(5),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(5),0,s(20)*s(5),(true->[])),arc(s(13)*s(5),1,s(18)*s(5),(true->[])),arc(s(13)*s(5),2,s(10)*s(6),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(12)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(16)*s(4),0,s(27)*s(2),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(3)*s(6),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(4),0,s(27)*s(2),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(6),(true->[])),arc(s(17)*s(4),0,s(27)*s(2),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(6),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(18)*s(6),(true->[])),arc(s(13)*s(6),2,s(10)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(15)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(17)*s(5),0,s(27)*s(5),(true->[])),arc(s(17)*s(5),1,s(23)*s(5),(true->[])),arc(s(17)*s(5),2,s(6)*s(6),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(6),(true->[])),arc(s(19)*s(5),0,s(27)*s(5),(true->[])),arc(s(19)*s(5),1,s(25)*s(5),(true->[])),arc(s(19)*s(5),2,s(15)*s(6),(true->[])),arc(s(18)*s(5),0,s(27)*s(5),(true->[])),arc(s(18)*s(5),1,s(24)*s(5),(true->[])),arc(s(18)*s(5),2,s(10)*s(6),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(12)*s(6),0,s(20)*s(6),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(6)*s(6),(true->[])),arc(s(22)*s(4),0,s(27)*s(2),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(3)*s(6),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(3),(true->[])),arc(s(26)*s(4),0,s(27)*s(2),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(21)*s(6),(true->[])),arc(s(25)*s(4),0,s(27)*s(2),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(24)*s(4),0,s(27)*s(2),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(10)*s(6),(true->[])),arc(s(23)*s(4),0,s(27)*s(2),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(6)*s(6),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(18)*s(6),0,s(27)*s(6),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(10)*s(6),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(19)*s(6),0,s(27)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(6),(true->[])),arc(s(21)*s(6),0,s(27)*s(6),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(27)*s(6),(true->[])),arc(s(23)*s(5),0,s(27)*s(5),(true->[])),arc(s(23)*s(5),1,s(23)*s(5),(true->[])),arc(s(23)*s(5),2,s(6)*s(6),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(27)*s(6),(true->[])),arc(s(26)*s(5),0,s(27)*s(5),(true->[])),arc(s(26)*s(5),1,s(26)*s(5),(true->[])),arc(s(26)*s(5),2,s(21)*s(6),(true->[])),arc(s(25)*s(5),0,s(27)*s(5),(true->[])),arc(s(25)*s(5),1,s(25)*s(5),(true->[])),arc(s(25)*s(5),2,s(15)*s(6),(true->[])),arc(s(24)*s(5),0,s(27)*s(5),(true->[])),arc(s(24)*s(5),1,s(24)*s(5),(true->[])),arc(s(24)*s(5),2,s(10)*s(6),(true->[])),arc(s(27)*s(3),0,s(27)*s(5),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(17)*s(6),0,s(27)*s(6),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(6)*s(6),(true->[])),arc(s(27)*s(4),0,s(27)*s(2),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(6),(true->[])),arc(s(24)*s(6),0,s(27)*s(6),(true->[])),arc(s(24)*s(6),1,s(24)*s(6),(true->[])),arc(s(24)*s(6),2,s(10)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(6),0,s(27)*s(6),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(21)*s(6),(true->[])),arc(s(25)*s(6),0,s(27)*s(6),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(15)*s(6),(true->[])),arc(s(23)*s(6),0,s(27)*s(6),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(6)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(10)),sink(s(24)*s(10)),sink(s(25)*s(10)),sink(s(26)*s(10)),sink(s(27)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(7),0,s(20)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(3)*s(10),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(20)*s(5),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(8),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(5),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(16)*s(7),0,s(27)*s(2),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(3)*s(10),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(7),0,s(27)*s(2),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(10)*s(10),(true->[])),arc(s(17)*s(7),0,s(27)*s(2),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(10),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(13)*s(9),0,s(20)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(10)*s(10),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(15)*s(10),(true->[])),arc(s(15)*s(6),0,s(20)*s(9),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(17)*s(8),0,s(27)*s(5),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(10),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(8),(true->[])),arc(s(20)*s(5),2,s(21)*s(6),(true->[])),arc(s(19)*s(8),0,s(27)*s(5),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(10),(true->[])),arc(s(18)*s(8),0,s(27)*s(5),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(10),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(12)*s(9),0,s(20)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(12)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[])),arc(s(22)*s(7),0,s(27)*s(2),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(3)*s(10),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(3),(true->[])),arc(s(26)*s(4),0,s(27)*s(2),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(21)*s(6),(true->[])),arc(s(25)*s(7),0,s(27)*s(2),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(7),0,s(27)*s(2),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(10)*s(10),(true->[])),arc(s(23)*s(7),0,s(27)*s(2),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(6)*s(10),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(10),(true->[])),arc(s(14)*s(10),2,s(15)*s(10),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(9),0,s(27)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(10)*s(10),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(21)*s(10),(true->[])),arc(s(19)*s(9),0,s(27)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(21)*s(6),0,s(27)*s(9),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(27)*s(6),(true->[])),arc(s(13)*s(10),0,s(20)*s(10),(true->[])),arc(s(13)*s(10),1,s(18)*s(10),(true->[])),arc(s(13)*s(10),2,s(10)*s(10),(true->[])),arc(s(23)*s(8),0,s(27)*s(5),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(6)*s(10),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(8),(true->[])),arc(s(27)*s(5),2,s(27)*s(6),(true->[])),arc(s(26)*s(8),0,s(27)*s(5),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(21)*s(10),(true->[])),arc(s(25)*s(8),0,s(27)*s(5),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(15)*s(10),(true->[])),arc(s(24)*s(8),0,s(27)*s(5),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(10)*s(10),(true->[])),arc(s(27)*s(3),0,s(27)*s(5),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(17)*s(9),0,s(27)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(6)*s(10),(true->[])),arc(s(12)*s(10),0,s(20)*s(10),(true->[])),arc(s(12)*s(10),1,s(17)*s(10),(true->[])),arc(s(12)*s(10),2,s(6)*s(10),(true->[])),arc(s(27)*s(4),0,s(27)*s(2),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(6),(true->[])),arc(s(26)*s(7),0,s(27)*s(2),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(21)*s(10),(true->[])),arc(s(19)*s(10),0,s(27)*s(10),(true->[])),arc(s(19)*s(10),1,s(25)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(10),(true->[])),arc(s(20)*s(10),0,s(27)*s(10),(true->[])),arc(s(20)*s(10),1,s(26)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(10),0,s(27)*s(10),(true->[])),arc(s(21)*s(10),1,s(27)*s(10),(true->[])),arc(s(21)*s(10),2,s(27)*s(10),(true->[])),arc(s(24)*s(9),0,s(27)*s(9),(true->[])),arc(s(24)*s(9),1,s(24)*s(9),(true->[])),arc(s(24)*s(9),2,s(10)*s(10),(true->[])),arc(s(27)*s(9),0,s(27)*s(9),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(27)*s(10),(true->[])),arc(s(26)*s(9),0,s(27)*s(9),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(27)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(15)*s(10),(true->[])),arc(s(27)*s(6),0,s(27)*s(9),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(18)*s(10),0,s(27)*s(10),(true->[])),arc(s(18)*s(10),1,s(24)*s(10),(true->[])),arc(s(18)*s(10),2,s(10)*s(10),(true->[])),arc(s(27)*s(8),0,s(27)*s(5),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(10),(true->[])),arc(s(23)*s(9),0,s(27)*s(9),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(6)*s(10),(true->[])),arc(s(17)*s(10),0,s(27)*s(10),(true->[])),arc(s(17)*s(10),1,s(23)*s(10),(true->[])),arc(s(17)*s(10),2,s(6)*s(10),(true->[])),arc(s(27)*s(7),0,s(27)*s(2),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(10),(true->[])),arc(s(25)*s(10),0,s(27)*s(10),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(15)*s(10),(true->[])),arc(s(27)*s(10),0,s(27)*s(10),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(26)*s(10),0,s(27)*s(10),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(21)*s(10),(true->[])),arc(s(24)*s(10),0,s(27)*s(10),(true->[])),arc(s(24)*s(10),1,s(24)*s(10),(true->[])),arc(s(24)*s(10),2,s(10)*s(10),(true->[])),arc(s(23)*s(10),0,s(27)*s(10),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(6)*s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(15)),sink(s(24)*s(15)),sink(s(25)*s(15)),sink(s(26)*s(15)),sink(s(27)*s(15))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(11),0,s(20)*s(2),(true->[])),arc(s(11)*s(11),1,s(16)*s(11),(true->[])),arc(s(11)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(13),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(12),0,s(20)*s(5),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(8),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(5),(true->[])),arc(s(13)*s(8),1,s(18)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(13),0,s(14)*s(9),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(16)*s(11),0,s(27)*s(2),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(3)*s(15),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(7),0,s(27)*s(2),(true->[])),arc(s(18)*s(7),1,s(24)*s(11),(true->[])),arc(s(18)*s(7),2,s(10)*s(10),(true->[])),arc(s(17)*s(11),0,s(27)*s(2),(true->[])),arc(s(17)*s(11),1,s(23)*s(11),(true->[])),arc(s(17)*s(11),2,s(6)*s(15),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(14),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(9),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(10)*s(15),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(13),(true->[])),arc(s(14)*s(9),2,s(15)*s(10),(true->[])),arc(s(15)*s(6),0,s(20)*s(9),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(10)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(15),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(15),(true->[])),arc(s(17)*s(12),0,s(27)*s(5),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(6)*s(15),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(8),(true->[])),arc(s(20)*s(5),2,s(21)*s(6),(true->[])),arc(s(19)*s(8),0,s(27)*s(5),(true->[])),arc(s(19)*s(8),1,s(25)*s(12),(true->[])),arc(s(19)*s(8),2,s(15)*s(10),(true->[])),arc(s(18)*s(12),0,s(27)*s(5),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(10)*s(15),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(12)*s(13),0,s(20)*s(9),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(6)*s(15),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(15),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(15),(true->[])),arc(s(5)*s(15),2,s(6)*s(15),(true->[])),arc(s(22)*s(11),0,s(27)*s(2),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(3)*s(15),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(3),(true->[])),arc(s(26)*s(4),0,s(27)*s(2),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(21)*s(6),(true->[])),arc(s(25)*s(7),0,s(27)*s(2),(true->[])),arc(s(25)*s(7),1,s(25)*s(11),(true->[])),arc(s(25)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(11),0,s(27)*s(2),(true->[])),arc(s(24)*s(11),1,s(24)*s(11),(true->[])),arc(s(24)*s(11),2,s(10)*s(15),(true->[])),arc(s(23)*s(11),0,s(27)*s(2),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(6)*s(15),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(15)*s(15),(true->[])),arc(s(15)*s(10),0,s(20)*s(14),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(21)*s(10),(true->[])),arc(s(10)*s(15),0,s(14)*s(15),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(15),(true->[])),arc(s(18)*s(13),0,s(27)*s(9),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(10)*s(15),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(13),(true->[])),arc(s(20)*s(9),2,s(21)*s(10),(true->[])),arc(s(19)*s(13),0,s(27)*s(9),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(15)*s(15),(true->[])),arc(s(21)*s(6),0,s(27)*s(9),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(27)*s(6),(true->[])),arc(s(13)*s(14),0,s(20)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(10)*s(15),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(15),(true->[])),arc(s(9)*s(15),2,s(10)*s(15),(true->[])),arc(s(23)*s(12),0,s(27)*s(5),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(6)*s(15),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(8),(true->[])),arc(s(27)*s(5),2,s(27)*s(6),(true->[])),arc(s(26)*s(8),0,s(27)*s(5),(true->[])),arc(s(26)*s(8),1,s(26)*s(12),(true->[])),arc(s(26)*s(8),2,s(21)*s(10),(true->[])),arc(s(25)*s(12),0,s(27)*s(5),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(15)*s(15),(true->[])),arc(s(24)*s(12),0,s(27)*s(5),(true->[])),arc(s(24)*s(12),1,s(24)*s(12),(true->[])),arc(s(24)*s(12),2,s(10)*s(15),(true->[])),arc(s(27)*s(3),0,s(27)*s(5),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(17)*s(13),0,s(27)*s(9),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(6)*s(15),(true->[])),arc(s(12)*s(14),0,s(20)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(15),(true->[])),arc(s(8)*s(15),0,s(14)*s(15),(true->[])),arc(s(8)*s(15),1,s(12)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(15),(true->[])),arc(s(27)*s(4),0,s(27)*s(2),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(6),(true->[])),arc(s(26)*s(7),0,s(27)*s(2),(true->[])),arc(s(26)*s(7),1,s(26)*s(11),(true->[])),arc(s(26)*s(7),2,s(21)*s(10),(true->[])),arc(s(25)*s(11),0,s(27)*s(2),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(15)*s(15),(true->[])),arc(s(15)*s(15),0,s(20)*s(15),(true->[])),arc(s(15)*s(15),1,s(21)*s(15),(true->[])),arc(s(15)*s(15),2,s(21)*s(15),(true->[])),arc(s(19)*s(14),0,s(27)*s(14),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(15)*s(15),(true->[])),arc(s(20)*s(14),0,s(27)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(21)*s(15),(true->[])),arc(s(21)*s(10),0,s(27)*s(14),(true->[])),arc(s(21)*s(10),1,s(27)*s(10),(true->[])),arc(s(21)*s(10),2,s(27)*s(10),(true->[])),arc(s(14)*s(15),0,s(20)*s(15),(true->[])),arc(s(14)*s(15),1,s(19)*s(15),(true->[])),arc(s(14)*s(15),2,s(15)*s(15),(true->[])),arc(s(24)*s(13),0,s(27)*s(9),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(10)*s(15),(true->[])),arc(s(27)*s(9),0,s(27)*s(9),(true->[])),arc(s(27)*s(9),1,s(27)*s(13),(true->[])),arc(s(27)*s(9),2,s(27)*s(10),(true->[])),arc(s(26)*s(13),0,s(27)*s(9),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(21)*s(15),(true->[])),arc(s(25)*s(13),0,s(27)*s(9),(true->[])),arc(s(25)*s(13),1,s(25)*s(13),(true->[])),arc(s(25)*s(13),2,s(15)*s(15),(true->[])),arc(s(27)*s(6),0,s(27)*s(9),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(18)*s(14),0,s(27)*s(14),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(10)*s(15),(true->[])),arc(s(13)*s(15),0,s(20)*s(15),(true->[])),arc(s(13)*s(15),1,s(18)*s(15),(true->[])),arc(s(13)*s(15),2,s(10)*s(15),(true->[])),arc(s(27)*s(8),0,s(27)*s(5),(true->[])),arc(s(27)*s(8),1,s(27)*s(12),(true->[])),arc(s(27)*s(8),2,s(27)*s(10),(true->[])),arc(s(26)*s(12),0,s(27)*s(5),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(21)*s(15),(true->[])),arc(s(23)*s(13),0,s(27)*s(9),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(6)*s(15),(true->[])),arc(s(17)*s(14),0,s(27)*s(14),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(6)*s(15),(true->[])),arc(s(12)*s(15),0,s(20)*s(15),(true->[])),arc(s(12)*s(15),1,s(17)*s(15),(true->[])),arc(s(12)*s(15),2,s(6)*s(15),(true->[])),arc(s(27)*s(7),0,s(27)*s(2),(true->[])),arc(s(27)*s(7),1,s(27)*s(11),(true->[])),arc(s(27)*s(7),2,s(27)*s(10),(true->[])),arc(s(26)*s(11),0,s(27)*s(2),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(21)*s(15),(true->[])),arc(s(20)*s(15),0,s(27)*s(15),(true->[])),arc(s(20)*s(15),1,s(26)*s(15),(true->[])),arc(s(20)*s(15),2,s(21)*s(15),(true->[])),arc(s(21)*s(15),0,s(27)*s(15),(true->[])),arc(s(21)*s(15),1,s(27)*s(15),(true->[])),arc(s(21)*s(15),2,s(27)*s(15),(true->[])),arc(s(25)*s(14),0,s(27)*s(14),(true->[])),arc(s(25)*s(14),1,s(25)*s(14),(true->[])),arc(s(25)*s(14),2,s(15)*s(15),(true->[])),arc(s(27)*s(14),0,s(27)*s(14),(true->[])),arc(s(27)*s(14),1,s(27)*s(14),(true->[])),arc(s(27)*s(14),2,s(27)*s(15),(true->[])),arc(s(26)*s(14),0,s(27)*s(14),(true->[])),arc(s(26)*s(14),1,s(26)*s(14),(true->[])),arc(s(26)*s(14),2,s(21)*s(15),(true->[])),arc(s(27)*s(10),0,s(27)*s(14),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(15),0,s(27)*s(15),(true->[])),arc(s(19)*s(15),1,s(25)*s(15),(true->[])),arc(s(19)*s(15),2,s(15)*s(15),(true->[])),arc(s(27)*s(13),0,s(27)*s(9),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(27)*s(15),(true->[])),arc(s(24)*s(14),0,s(27)*s(14),(true->[])),arc(s(24)*s(14),1,s(24)*s(14),(true->[])),arc(s(24)*s(14),2,s(10)*s(15),(true->[])),arc(s(18)*s(15),0,s(27)*s(15),(true->[])),arc(s(18)*s(15),1,s(24)*s(15),(true->[])),arc(s(18)*s(15),2,s(10)*s(15),(true->[])),arc(s(27)*s(12),0,s(27)*s(5),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(27)*s(15),(true->[])),arc(s(23)*s(14),0,s(27)*s(14),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(6)*s(15),(true->[])),arc(s(17)*s(15),0,s(27)*s(15),(true->[])),arc(s(17)*s(15),1,s(23)*s(15),(true->[])),arc(s(17)*s(15),2,s(6)*s(15),(true->[])),arc(s(27)*s(11),0,s(27)*s(2),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(15),(true->[])),arc(s(26)*s(15),0,s(27)*s(15),(true->[])),arc(s(26)*s(15),1,s(26)*s(15),(true->[])),arc(s(26)*s(15),2,s(21)*s(15),(true->[])),arc(s(27)*s(15),0,s(27)*s(15),(true->[])),arc(s(27)*s(15),1,s(27)*s(15),(true->[])),arc(s(27)*s(15),2,s(27)*s(15),(true->[])),arc(s(25)*s(15),0,s(27)*s(15),(true->[])),arc(s(25)*s(15),1,s(25)*s(15),(true->[])),arc(s(25)*s(15),2,s(15)*s(15),(true->[])),arc(s(24)*s(15),0,s(27)*s(15),(true->[])),arc(s(24)*s(15),1,s(24)*s(15),(true->[])),arc(s(24)*s(15),2,s(10)*s(15),(true->[])),arc(s(23)*s(15),0,s(27)*s(15),(true->[])),arc(s(23)*s(15),1,s(23)*s(15),(true->[])),arc(s(23)*s(15),2,s(6)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(21)),sink(s(24)*s(21)),sink(s(25)*s(21)),sink(s(26)*s(21)),sink(s(27)*s(21))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(11),0,s(20)*s(2),(true->[])),arc(s(11)*s(11),1,s(16)*s(16),(true->[])),arc(s(11)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(13),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(12),0,s(20)*s(5),(true->[])),arc(s(12)*s(12),1,s(17)*s(17),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(8),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(5),(true->[])),arc(s(13)*s(8),1,s(18)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(13),0,s(14)*s(9),(true->[])),arc(s(8)*s(13),1,s(12)*s(18),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(19),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(16)*s(16),0,s(27)*s(2),(true->[])),arc(s(16)*s(16),1,s(22)*s(16),(true->[])),arc(s(16)*s(16),2,s(3)*s(21),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(7),0,s(27)*s(2),(true->[])),arc(s(18)*s(7),1,s(24)*s(11),(true->[])),arc(s(18)*s(7),2,s(10)*s(10),(true->[])),arc(s(17)*s(11),0,s(27)*s(2),(true->[])),arc(s(17)*s(11),1,s(23)*s(16),(true->[])),arc(s(17)*s(11),2,s(6)*s(15),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(14),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(9),(true->[])),arc(s(13)*s(13),1,s(18)*s(18),(true->[])),arc(s(13)*s(13),2,s(10)*s(15),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(13),(true->[])),arc(s(14)*s(9),2,s(15)*s(10),(true->[])),arc(s(15)*s(6),0,s(20)*s(9),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(19),(true->[])),arc(s(9)*s(14),2,s(10)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(20),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(15),(true->[])),arc(s(17)*s(17),0,s(27)*s(5),(true->[])),arc(s(17)*s(17),1,s(23)*s(17),(true->[])),arc(s(17)*s(17),2,s(6)*s(21),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(8),(true->[])),arc(s(20)*s(5),2,s(21)*s(6),(true->[])),arc(s(19)*s(8),0,s(27)*s(5),(true->[])),arc(s(19)*s(8),1,s(25)*s(12),(true->[])),arc(s(19)*s(8),2,s(15)*s(10),(true->[])),arc(s(18)*s(12),0,s(27)*s(5),(true->[])),arc(s(18)*s(12),1,s(24)*s(17),(true->[])),arc(s(18)*s(12),2,s(10)*s(15),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(12)*s(18),0,s(20)*s(9),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(6)*s(21),(true->[])),arc(s(8)*s(19),0,s(14)*s(14),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(21),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(6)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(21),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(6)*s(21),(true->[])),arc(s(22)*s(16),0,s(27)*s(2),(true->[])),arc(s(22)*s(16),1,s(22)*s(16),(true->[])),arc(s(22)*s(16),2,s(3)*s(21),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(3),(true->[])),arc(s(26)*s(4),0,s(27)*s(2),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(21)*s(6),(true->[])),arc(s(25)*s(7),0,s(27)*s(2),(true->[])),arc(s(25)*s(7),1,s(25)*s(11),(true->[])),arc(s(25)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(11),0,s(27)*s(2),(true->[])),arc(s(24)*s(11),1,s(24)*s(16),(true->[])),arc(s(24)*s(11),2,s(10)*s(15),(true->[])),arc(s(23)*s(16),0,s(27)*s(2),(true->[])),arc(s(23)*s(16),1,s(23)*s(16),(true->[])),arc(s(23)*s(16),2,s(6)*s(21),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(19),(true->[])),arc(s(14)*s(14),2,s(15)*s(15),(true->[])),arc(s(15)*s(10),0,s(20)*s(14),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(21)*s(10),(true->[])),arc(s(10)*s(15),0,s(14)*s(20),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(15),(true->[])),arc(s(18)*s(18),0,s(27)*s(9),(true->[])),arc(s(18)*s(18),1,s(24)*s(18),(true->[])),arc(s(18)*s(18),2,s(10)*s(21),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(13),(true->[])),arc(s(20)*s(9),2,s(21)*s(10),(true->[])),arc(s(19)*s(13),0,s(27)*s(9),(true->[])),arc(s(19)*s(13),1,s(25)*s(18),(true->[])),arc(s(19)*s(13),2,s(15)*s(15),(true->[])),arc(s(21)*s(6),0,s(27)*s(9),(true->[])),arc(s(21)*s(6),1,s(27)*s(6),(true->[])),arc(s(21)*s(6),2,s(27)*s(6),(true->[])),arc(s(13)*s(19),0,s(20)*s(14),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(10)*s(21),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(10)*s(21),(true->[])),arc(s(6)*s(21),0,s(9)*s(21),(true->[])),arc(s(6)*s(21),1,s(10)*s(21),(true->[])),arc(s(6)*s(21),2,s(10)*s(21),(true->[])),arc(s(23)*s(17),0,s(27)*s(5),(true->[])),arc(s(23)*s(17),1,s(23)*s(17),(true->[])),arc(s(23)*s(17),2,s(6)*s(21),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(8),(true->[])),arc(s(27)*s(5),2,s(27)*s(6),(true->[])),arc(s(26)*s(8),0,s(27)*s(5),(true->[])),arc(s(26)*s(8),1,s(26)*s(12),(true->[])),arc(s(26)*s(8),2,s(21)*s(10),(true->[])),arc(s(25)*s(12),0,s(27)*s(5),(true->[])),arc(s(25)*s(12),1,s(25)*s(17),(true->[])),arc(s(25)*s(12),2,s(15)*s(15),(true->[])),arc(s(24)*s(17),0,s(27)*s(5),(true->[])),arc(s(24)*s(17),1,s(24)*s(17),(true->[])),arc(s(24)*s(17),2,s(10)*s(21),(true->[])),arc(s(27)*s(3),0,s(27)*s(5),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(17)*s(18),0,s(27)*s(9),(true->[])),arc(s(17)*s(18),1,s(23)*s(18),(true->[])),arc(s(17)*s(18),2,s(6)*s(21),(true->[])),arc(s(12)*s(19),0,s(20)*s(14),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(6)*s(21),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(6)*s(21),(true->[])),arc(s(5)*s(21),0,s(9)*s(21),(true->[])),arc(s(5)*s(21),1,s(8)*s(21),(true->[])),arc(s(5)*s(21),2,s(6)*s(21),(true->[])),arc(s(27)*s(4),0,s(27)*s(2),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(6),(true->[])),arc(s(26)*s(7),0,s(27)*s(2),(true->[])),arc(s(26)*s(7),1,s(26)*s(11),(true->[])),arc(s(26)*s(7),2,s(21)*s(10),(true->[])),arc(s(25)*s(11),0,s(27)*s(2),(true->[])),arc(s(25)*s(11),1,s(25)*s(16),(true->[])),arc(s(25)*s(11),2,s(15)*s(15),(true->[])),arc(s(24)*s(16),0,s(27)*s(2),(true->[])),arc(s(24)*s(16),1,s(24)*s(16),(true->[])),arc(s(24)*s(16),2,s(10)*s(21),(true->[])),arc(s(15)*s(15),0,s(20)*s(20),(true->[])),arc(s(15)*s(15),1,s(21)*s(15),(true->[])),arc(s(15)*s(15),2,s(21)*s(15),(true->[])),arc(s(19)*s(19),0,s(27)*s(14),(true->[])),arc(s(19)*s(19),1,s(25)*s(19),(true->[])),arc(s(19)*s(19),2,s(15)*s(21),(true->[])),arc(s(20)*s(14),0,s(27)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(19),(true->[])),arc(s(20)*s(14),2,s(21)*s(15),(true->[])),arc(s(21)*s(10),0,s(27)*s(14),(true->[])),arc(s(21)*s(10),1,s(27)*s(10),(true->[])),arc(s(21)*s(10),2,s(27)*s(10),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(15)*s(21),(true->[])),arc(s(10)*s(21),0,s(14)*s(21),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(15)*s(21),(true->[])),arc(s(24)*s(18),0,s(27)*s(9),(true->[])),arc(s(24)*s(18),1,s(24)*s(18),(true->[])),arc(s(24)*s(18),2,s(10)*s(21),(true->[])),arc(s(27)*s(9),0,s(27)*s(9),(true->[])),arc(s(27)*s(9),1,s(27)*s(13),(true->[])),arc(s(27)*s(9),2,s(27)*s(10),(true->[])),arc(s(26)*s(13),0,s(27)*s(9),(true->[])),arc(s(26)*s(13),1,s(26)*s(18),(true->[])),arc(s(26)*s(13),2,s(21)*s(15),(true->[])),arc(s(25)*s(18),0,s(27)*s(9),(true->[])),arc(s(25)*s(18),1,s(25)*s(18),(true->[])),arc(s(25)*s(18),2,s(15)*s(21),(true->[])),arc(s(27)*s(6),0,s(27)*s(9),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(18)*s(19),0,s(27)*s(14),(true->[])),arc(s(18)*s(19),1,s(24)*s(19),(true->[])),arc(s(18)*s(19),2,s(10)*s(21),(true->[])),arc(s(13)*s(20),0,s(20)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(10)*s(21),(true->[])),arc(s(9)*s(21),0,s(14)*s(21),(true->[])),arc(s(9)*s(21),1,s(13)*s(21),(true->[])),arc(s(9)*s(21),2,s(10)*s(21),(true->[])),arc(s(27)*s(8),0,s(27)*s(5),(true->[])),arc(s(27)*s(8),1,s(27)*s(12),(true->[])),arc(s(27)*s(8),2,s(27)*s(10),(true->[])),arc(s(26)*s(12),0,s(27)*s(5),(true->[])),arc(s(26)*s(12),1,s(26)*s(17),(true->[])),arc(s(26)*s(12),2,s(21)*s(15),(true->[])),arc(s(25)*s(17),0,s(27)*s(5),(true->[])),arc(s(25)*s(17),1,s(25)*s(17),(true->[])),arc(s(25)*s(17),2,s(15)*s(21),(true->[])),arc(s(23)*s(18),0,s(27)*s(9),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(6)*s(21),(true->[])),arc(s(17)*s(19),0,s(27)*s(14),(true->[])),arc(s(17)*s(19),1,s(23)*s(19),(true->[])),arc(s(17)*s(19),2,s(6)*s(21),(true->[])),arc(s(12)*s(20),0,s(20)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(6)*s(21),(true->[])),arc(s(8)*s(21),0,s(14)*s(21),(true->[])),arc(s(8)*s(21),1,s(12)*s(21),(true->[])),arc(s(8)*s(21),2,s(6)*s(21),(true->[])),arc(s(27)*s(7),0,s(27)*s(2),(true->[])),arc(s(27)*s(7),1,s(27)*s(11),(true->[])),arc(s(27)*s(7),2,s(27)*s(10),(true->[])),arc(s(26)*s(11),0,s(27)*s(2),(true->[])),arc(s(26)*s(11),1,s(26)*s(16),(true->[])),arc(s(26)*s(11),2,s(21)*s(15),(true->[])),arc(s(25)*s(16),0,s(27)*s(2),(true->[])),arc(s(25)*s(16),1,s(25)*s(16),(true->[])),arc(s(25)*s(16),2,s(15)*s(21),(true->[])),arc(s(20)*s(20),0,s(27)*s(20),(true->[])),arc(s(20)*s(20),1,s(26)*s(20),(true->[])),arc(s(20)*s(20),2,s(21)*s(21),(true->[])),arc(s(21)*s(15),0,s(27)*s(20),(true->[])),arc(s(21)*s(15),1,s(27)*s(15),(true->[])),arc(s(21)*s(15),2,s(27)*s(15),(true->[])),arc(s(15)*s(21),0,s(20)*s(21),(true->[])),arc(s(15)*s(21),1,s(21)*s(21),(true->[])),arc(s(15)*s(21),2,s(21)*s(21),(true->[])),arc(s(25)*s(19),0,s(27)*s(14),(true->[])),arc(s(25)*s(19),1,s(25)*s(19),(true->[])),arc(s(25)*s(19),2,s(15)*s(21),(true->[])),arc(s(27)*s(14),0,s(27)*s(14),(true->[])),arc(s(27)*s(14),1,s(27)*s(19),(true->[])),arc(s(27)*s(14),2,s(27)*s(15),(true->[])),arc(s(26)*s(19),0,s(27)*s(14),(true->[])),arc(s(26)*s(19),1,s(26)*s(19),(true->[])),arc(s(26)*s(19),2,s(21)*s(21),(true->[])),arc(s(27)*s(10),0,s(27)*s(14),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(20),0,s(27)*s(20),(true->[])),arc(s(19)*s(20),1,s(25)*s(20),(true->[])),arc(s(19)*s(20),2,s(15)*s(21),(true->[])),arc(s(14)*s(21),0,s(20)*s(21),(true->[])),arc(s(14)*s(21),1,s(19)*s(21),(true->[])),arc(s(14)*s(21),2,s(15)*s(21),(true->[])),arc(s(27)*s(13),0,s(27)*s(9),(true->[])),arc(s(27)*s(13),1,s(27)*s(18),(true->[])),arc(s(27)*s(13),2,s(27)*s(15),(true->[])),arc(s(26)*s(18),0,s(27)*s(9),(true->[])),arc(s(26)*s(18),1,s(26)*s(18),(true->[])),arc(s(26)*s(18),2,s(21)*s(21),(true->[])),arc(s(24)*s(19),0,s(27)*s(14),(true->[])),arc(s(24)*s(19),1,s(24)*s(19),(true->[])),arc(s(24)*s(19),2,s(10)*s(21),(true->[])),arc(s(18)*s(20),0,s(27)*s(20),(true->[])),arc(s(18)*s(20),1,s(24)*s(20),(true->[])),arc(s(18)*s(20),2,s(10)*s(21),(true->[])),arc(s(13)*s(21),0,s(20)*s(21),(true->[])),arc(s(13)*s(21),1,s(18)*s(21),(true->[])),arc(s(13)*s(21),2,s(10)*s(21),(true->[])),arc(s(27)*s(12),0,s(27)*s(5),(true->[])),arc(s(27)*s(12),1,s(27)*s(17),(true->[])),arc(s(27)*s(12),2,s(27)*s(15),(true->[])),arc(s(26)*s(17),0,s(27)*s(5),(true->[])),arc(s(26)*s(17),1,s(26)*s(17),(true->[])),arc(s(26)*s(17),2,s(21)*s(21),(true->[])),arc(s(23)*s(19),0,s(27)*s(14),(true->[])),arc(s(23)*s(19),1,s(23)*s(19),(true->[])),arc(s(23)*s(19),2,s(6)*s(21),(true->[])),arc(s(17)*s(20),0,s(27)*s(20),(true->[])),arc(s(17)*s(20),1,s(23)*s(20),(true->[])),arc(s(17)*s(20),2,s(6)*s(21),(true->[])),arc(s(12)*s(21),0,s(20)*s(21),(true->[])),arc(s(12)*s(21),1,s(17)*s(21),(true->[])),arc(s(12)*s(21),2,s(6)*s(21),(true->[])),arc(s(27)*s(11),0,s(27)*s(2),(true->[])),arc(s(27)*s(11),1,s(27)*s(16),(true->[])),arc(s(27)*s(11),2,s(27)*s(15),(true->[])),arc(s(26)*s(16),0,s(27)*s(2),(true->[])),arc(s(26)*s(16),1,s(26)*s(16),(true->[])),arc(s(26)*s(16),2,s(21)*s(21),(true->[])),arc(s(21)*s(21),0,s(27)*s(21),(true->[])),arc(s(21)*s(21),1,s(27)*s(21),(true->[])),arc(s(21)*s(21),2,s(27)*s(21),(true->[])),arc(s(26)*s(20),0,s(27)*s(20),(true->[])),arc(s(26)*s(20),1,s(26)*s(20),(true->[])),arc(s(26)*s(20),2,s(21)*s(21),(true->[])),arc(s(27)*s(20),0,s(27)*s(20),(true->[])),arc(s(27)*s(20),1,s(27)*s(20),(true->[])),arc(s(27)*s(20),2,s(27)*s(21),(true->[])),arc(s(27)*s(15),0,s(27)*s(20),(true->[])),arc(s(27)*s(15),1,s(27)*s(15),(true->[])),arc(s(27)*s(15),2,s(27)*s(15),(true->[])),arc(s(20)*s(21),0,s(27)*s(21),(true->[])),arc(s(20)*s(21),1,s(26)*s(21),(true->[])),arc(s(20)*s(21),2,s(21)*s(21),(true->[])),arc(s(27)*s(19),0,s(27)*s(14),(true->[])),arc(s(27)*s(19),1,s(27)*s(19),(true->[])),arc(s(27)*s(19),2,s(27)*s(21),(true->[])),arc(s(25)*s(20),0,s(27)*s(20),(true->[])),arc(s(25)*s(20),1,s(25)*s(20),(true->[])),arc(s(25)*s(20),2,s(15)*s(21),(true->[])),arc(s(19)*s(21),0,s(27)*s(21),(true->[])),arc(s(19)*s(21),1,s(25)*s(21),(true->[])),arc(s(19)*s(21),2,s(15)*s(21),(true->[])),arc(s(27)*s(18),0,s(27)*s(9),(true->[])),arc(s(27)*s(18),1,s(27)*s(18),(true->[])),arc(s(27)*s(18),2,s(27)*s(21),(true->[])),arc(s(24)*s(20),0,s(27)*s(20),(true->[])),arc(s(24)*s(20),1,s(24)*s(20),(true->[])),arc(s(24)*s(20),2,s(10)*s(21),(true->[])),arc(s(18)*s(21),0,s(27)*s(21),(true->[])),arc(s(18)*s(21),1,s(24)*s(21),(true->[])),arc(s(18)*s(21),2,s(10)*s(21),(true->[])),arc(s(27)*s(17),0,s(27)*s(5),(true->[])),arc(s(27)*s(17),1,s(27)*s(17),(true->[])),arc(s(27)*s(17),2,s(27)*s(21),(true->[])),arc(s(23)*s(20),0,s(27)*s(20),(true->[])),arc(s(23)*s(20),1,s(23)*s(20),(true->[])),arc(s(23)*s(20),2,s(6)*s(21),(true->[])),arc(s(17)*s(21),0,s(27)*s(21),(true->[])),arc(s(17)*s(21),1,s(23)*s(21),(true->[])),arc(s(17)*s(21),2,s(6)*s(21),(true->[])),arc(s(27)*s(16),0,s(27)*s(2),(true->[])),arc(s(27)*s(16),1,s(27)*s(16),(true->[])),arc(s(27)*s(16),2,s(27)*s(21),(true->[])),arc(s(27)*s(21),0,s(27)*s(21),(true->[])),arc(s(27)*s(21),1,s(27)*s(21),(true->[])),arc(s(27)*s(21),2,s(27)*s(21),(true->[])),arc(s(26)*s(21),0,s(27)*s(21),(true->[])),arc(s(26)*s(21),1,s(26)*s(21),(true->[])),arc(s(26)*s(21),2,s(21)*s(21),(true->[])),arc(s(25)*s(21),0,s(27)*s(21),(true->[])),arc(s(25)*s(21),1,s(25)*s(21),(true->[])),arc(s(25)*s(21),2,s(15)*s(21),(true->[])),arc(s(24)*s(21),0,s(27)*s(21),(true->[])),arc(s(24)*s(21),1,s(24)*s(21),(true->[])),arc(s(24)*s(21),2,s(10)*s(21),(true->[])),arc(s(23)*s(21),0,s(27)*s(21),(true->[])),arc(s(23)*s(21),1,s(23)*s(21),(true->[])),arc(s(23)*s(21),2,s(6)*s(21),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_plateau, sum_width_plateau_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(3)),sink(s(31)*s(3)),sink(s(32)*s(3)),sink(s(33)*s(3)),sink(s(34)*s(3)),sink(s(35)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(2),0,s(9)*s(2),(true->[])),arc(s(4)*s(2),1,s(7)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(3),0,s(9)*s(3),(true->[])),arc(s(5)*s(3),1,s(8)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(2),0,s(14)*s(2),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(3)*s(3),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(2),0,s(14)*s(2),(true->[])),arc(s(8)*s(2),1,s(12)*s(2),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(3),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(9)*s(3),0,s(14)*s(3),(true->[])),arc(s(9)*s(3),1,s(13)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(11)*s(2),0,s(20)*s(2),(true->[])),arc(s(11)*s(2),1,s(16)*s(2),(true->[])),arc(s(11)*s(2),2,s(3)*s(3),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(2),0,s(20)*s(2),(true->[])),arc(s(13)*s(2),1,s(18)*s(2),(true->[])),arc(s(13)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(2),0,s(20)*s(2),(true->[])),arc(s(12)*s(2),1,s(17)*s(2),(true->[])),arc(s(12)*s(2),2,s(6)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(3),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(3),(true->[])),arc(s(14)*s(3),0,s(20)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(15)*s(3),(true->[])),arc(s(13)*s(3),0,s(20)*s(3),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(3),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(16)*s(2),0,s(27)*s(2),(true->[])),arc(s(16)*s(2),1,s(22)*s(2),(true->[])),arc(s(16)*s(2),2,s(3)*s(3),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(2),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(2),0,s(27)*s(2),(true->[])),arc(s(19)*s(2),1,s(25)*s(2),(true->[])),arc(s(19)*s(2),2,s(15)*s(3),(true->[])),arc(s(18)*s(2),0,s(27)*s(2),(true->[])),arc(s(18)*s(2),1,s(24)*s(2),(true->[])),arc(s(18)*s(2),2,s(10)*s(3),(true->[])),arc(s(17)*s(2),0,s(27)*s(2),(true->[])),arc(s(17)*s(2),1,s(23)*s(2),(true->[])),arc(s(17)*s(2),2,s(6)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(17)*s(3),0,s(27)*s(3),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(3),(true->[])),arc(s(20)*s(3),0,s(27)*s(3),(true->[])),arc(s(20)*s(3),1,s(26)*s(3),(true->[])),arc(s(20)*s(3),2,s(21)*s(3),(true->[])),arc(s(19)*s(3),0,s(27)*s(3),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(3),(true->[])),arc(s(18)*s(3),0,s(27)*s(3),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(3),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(28)*s(3),(true->[])),arc(s(22)*s(2),0,s(35)*s(2),(true->[])),arc(s(22)*s(2),1,s(29)*s(2),(true->[])),arc(s(22)*s(2),2,s(3)*s(3),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(2),(true->[])),arc(s(27)*s(2),2,s(28)*s(3),(true->[])),arc(s(26)*s(2),0,s(35)*s(2),(true->[])),arc(s(26)*s(2),1,s(33)*s(2),(true->[])),arc(s(26)*s(2),2,s(21)*s(3),(true->[])),arc(s(25)*s(2),0,s(35)*s(2),(true->[])),arc(s(25)*s(2),1,s(32)*s(2),(true->[])),arc(s(25)*s(2),2,s(15)*s(3),(true->[])),arc(s(24)*s(2),0,s(35)*s(2),(true->[])),arc(s(24)*s(2),1,s(31)*s(2),(true->[])),arc(s(24)*s(2),2,s(10)*s(3),(true->[])),arc(s(23)*s(2),0,s(35)*s(2),(true->[])),arc(s(23)*s(2),1,s(30)*s(2),(true->[])),arc(s(23)*s(2),2,s(6)*s(3),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(23)*s(3),0,s(35)*s(3),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(6)*s(3),(true->[])),arc(s(27)*s(3),0,s(35)*s(3),(true->[])),arc(s(27)*s(3),1,s(34)*s(3),(true->[])),arc(s(27)*s(3),2,s(28)*s(3),(true->[])),arc(s(26)*s(3),0,s(35)*s(3),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(21)*s(3),(true->[])),arc(s(25)*s(3),0,s(35)*s(3),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(15)*s(3),(true->[])),arc(s(24)*s(3),0,s(35)*s(3),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(10)*s(3),(true->[])),arc(s(28)*s(3),0,s(35)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(3),(true->[])),arc(s(29)*s(2),0,s(35)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(3)*s(3),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(2),(true->[])),arc(s(35)*s(2),2,s(35)*s(3),(true->[])),arc(s(34)*s(2),0,s(35)*s(2),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(28)*s(3),(true->[])),arc(s(33)*s(2),0,s(35)*s(2),(true->[])),arc(s(33)*s(2),1,s(33)*s(2),(true->[])),arc(s(33)*s(2),2,s(21)*s(3),(true->[])),arc(s(32)*s(2),0,s(35)*s(2),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(15)*s(3),(true->[])),arc(s(31)*s(2),0,s(35)*s(2),(true->[])),arc(s(31)*s(2),1,s(31)*s(2),(true->[])),arc(s(31)*s(2),2,s(10)*s(3),(true->[])),arc(s(30)*s(2),0,s(35)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(2),(true->[])),arc(s(30)*s(2),2,s(6)*s(3),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(30)*s(3),0,s(35)*s(3),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(6)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(34)*s(3),0,s(35)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(28)*s(3),(true->[])),arc(s(33)*s(3),0,s(35)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(21)*s(3),(true->[])),arc(s(32)*s(3),0,s(35)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(15)*s(3),(true->[])),arc(s(31)*s(3),0,s(35)*s(3),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(10)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(6)),sink(s(31)*s(6)),sink(s(32)*s(6)),sink(s(33)*s(6)),sink(s(34)*s(6)),sink(s(35)*s(6))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(6),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(4),0,s(14)*s(2),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(3)*s(6),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(6),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(5),0,s(14)*s(5),(true->[])),arc(s(8)*s(5),1,s(12)*s(5),(true->[])),arc(s(8)*s(5),2,s(6)*s(6),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(11)*s(4),0,s(20)*s(2),(true->[])),arc(s(11)*s(4),1,s(16)*s(4),(true->[])),arc(s(11)*s(4),2,s(3)*s(6),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(4),0,s(20)*s(2),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(6),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(10)*s(6),0,s(14)*s(6),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(12)*s(5),0,s(20)*s(5),(true->[])),arc(s(12)*s(5),1,s(17)*s(5),(true->[])),arc(s(12)*s(5),2,s(6)*s(6),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(5),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(5),0,s(20)*s(5),(true->[])),arc(s(13)*s(5),1,s(18)*s(5),(true->[])),arc(s(13)*s(5),2,s(10)*s(6),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(6),0,s(14)*s(6),(true->[])),arc(s(8)*s(6),1,s(12)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(6),(true->[])),arc(s(16)*s(4),0,s(27)*s(2),(true->[])),arc(s(16)*s(4),1,s(22)*s(4),(true->[])),arc(s(16)*s(4),2,s(3)*s(6),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(4),0,s(27)*s(2),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(6),(true->[])),arc(s(17)*s(4),0,s(27)*s(2),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(6),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(13)*s(6),0,s(20)*s(6),(true->[])),arc(s(13)*s(6),1,s(18)*s(6),(true->[])),arc(s(13)*s(6),2,s(10)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(15)*s(6),(true->[])),arc(s(15)*s(6),0,s(20)*s(6),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(17)*s(5),0,s(27)*s(5),(true->[])),arc(s(17)*s(5),1,s(23)*s(5),(true->[])),arc(s(17)*s(5),2,s(6)*s(6),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(5),(true->[])),arc(s(20)*s(5),2,s(21)*s(6),(true->[])),arc(s(19)*s(5),0,s(27)*s(5),(true->[])),arc(s(19)*s(5),1,s(25)*s(5),(true->[])),arc(s(19)*s(5),2,s(15)*s(6),(true->[])),arc(s(18)*s(5),0,s(27)*s(5),(true->[])),arc(s(18)*s(5),1,s(24)*s(5),(true->[])),arc(s(18)*s(5),2,s(10)*s(6),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(28)*s(3),(true->[])),arc(s(12)*s(6),0,s(20)*s(6),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(6)*s(6),(true->[])),arc(s(22)*s(4),0,s(35)*s(2),(true->[])),arc(s(22)*s(4),1,s(29)*s(4),(true->[])),arc(s(22)*s(4),2,s(3)*s(6),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(28)*s(3),(true->[])),arc(s(26)*s(4),0,s(35)*s(2),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(21)*s(6),(true->[])),arc(s(25)*s(4),0,s(35)*s(2),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(15)*s(6),(true->[])),arc(s(24)*s(4),0,s(35)*s(2),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(10)*s(6),(true->[])),arc(s(23)*s(4),0,s(35)*s(2),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(6)*s(6),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(18)*s(6),0,s(27)*s(6),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(10)*s(6),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(6),(true->[])),arc(s(20)*s(6),2,s(21)*s(6),(true->[])),arc(s(19)*s(6),0,s(27)*s(6),(true->[])),arc(s(19)*s(6),1,s(25)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(6),(true->[])),arc(s(21)*s(6),0,s(27)*s(6),(true->[])),arc(s(21)*s(6),1,s(28)*s(6),(true->[])),arc(s(21)*s(6),2,s(28)*s(6),(true->[])),arc(s(23)*s(5),0,s(35)*s(5),(true->[])),arc(s(23)*s(5),1,s(30)*s(5),(true->[])),arc(s(23)*s(5),2,s(6)*s(6),(true->[])),arc(s(27)*s(5),0,s(35)*s(5),(true->[])),arc(s(27)*s(5),1,s(34)*s(5),(true->[])),arc(s(27)*s(5),2,s(28)*s(6),(true->[])),arc(s(26)*s(5),0,s(35)*s(5),(true->[])),arc(s(26)*s(5),1,s(33)*s(5),(true->[])),arc(s(26)*s(5),2,s(21)*s(6),(true->[])),arc(s(25)*s(5),0,s(35)*s(5),(true->[])),arc(s(25)*s(5),1,s(32)*s(5),(true->[])),arc(s(25)*s(5),2,s(15)*s(6),(true->[])),arc(s(24)*s(5),0,s(35)*s(5),(true->[])),arc(s(24)*s(5),1,s(31)*s(5),(true->[])),arc(s(24)*s(5),2,s(10)*s(6),(true->[])),arc(s(28)*s(3),0,s(35)*s(5),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(3),(true->[])),arc(s(17)*s(6),0,s(27)*s(6),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(6)*s(6),(true->[])),arc(s(29)*s(4),0,s(35)*s(2),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(3)*s(6),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(3),(true->[])),arc(s(34)*s(4),0,s(35)*s(2),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(28)*s(6),(true->[])),arc(s(33)*s(4),0,s(35)*s(2),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(21)*s(6),(true->[])),arc(s(32)*s(4),0,s(35)*s(2),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(15)*s(6),(true->[])),arc(s(31)*s(4),0,s(35)*s(2),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(10)*s(6),(true->[])),arc(s(30)*s(4),0,s(35)*s(2),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(6)*s(6),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(24)*s(6),0,s(35)*s(6),(true->[])),arc(s(24)*s(6),1,s(31)*s(6),(true->[])),arc(s(24)*s(6),2,s(10)*s(6),(true->[])),arc(s(27)*s(6),0,s(35)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(28)*s(6),(true->[])),arc(s(26)*s(6),0,s(35)*s(6),(true->[])),arc(s(26)*s(6),1,s(33)*s(6),(true->[])),arc(s(26)*s(6),2,s(21)*s(6),(true->[])),arc(s(25)*s(6),0,s(35)*s(6),(true->[])),arc(s(25)*s(6),1,s(32)*s(6),(true->[])),arc(s(25)*s(6),2,s(15)*s(6),(true->[])),arc(s(28)*s(6),0,s(35)*s(6),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(35)*s(6),(true->[])),arc(s(30)*s(5),0,s(35)*s(5),(true->[])),arc(s(30)*s(5),1,s(30)*s(5),(true->[])),arc(s(30)*s(5),2,s(6)*s(6),(true->[])),arc(s(35)*s(5),0,s(35)*s(5),(true->[])),arc(s(35)*s(5),1,s(35)*s(5),(true->[])),arc(s(35)*s(5),2,s(35)*s(6),(true->[])),arc(s(34)*s(5),0,s(35)*s(5),(true->[])),arc(s(34)*s(5),1,s(34)*s(5),(true->[])),arc(s(34)*s(5),2,s(28)*s(6),(true->[])),arc(s(33)*s(5),0,s(35)*s(5),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(21)*s(6),(true->[])),arc(s(32)*s(5),0,s(35)*s(5),(true->[])),arc(s(32)*s(5),1,s(32)*s(5),(true->[])),arc(s(32)*s(5),2,s(15)*s(6),(true->[])),arc(s(31)*s(5),0,s(35)*s(5),(true->[])),arc(s(31)*s(5),1,s(31)*s(5),(true->[])),arc(s(31)*s(5),2,s(10)*s(6),(true->[])),arc(s(35)*s(3),0,s(35)*s(5),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(23)*s(6),0,s(35)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(6)*s(6),(true->[])),arc(s(35)*s(4),0,s(35)*s(2),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(6),(true->[])),arc(s(31)*s(6),0,s(35)*s(6),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(10)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(6),(true->[])),arc(s(35)*s(6),1,s(35)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(34)*s(6),0,s(35)*s(6),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(28)*s(6),(true->[])),arc(s(33)*s(6),0,s(35)*s(6),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(21)*s(6),(true->[])),arc(s(32)*s(6),0,s(35)*s(6),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(15)*s(6),(true->[])),arc(s(30)*s(6),0,s(35)*s(6),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(6)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_plateau, sum_width_plateau_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(10)),sink(s(31)*s(10)),sink(s(32)*s(10)),sink(s(33)*s(10)),sink(s(34)*s(10)),sink(s(35)*s(10))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(10),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(7),0,s(20)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(3)*s(10),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(10),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(8),0,s(20)*s(5),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(8),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(5),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(10),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(10),(true->[])),arc(s(5)*s(10),2,s(6)*s(10),(true->[])),arc(s(16)*s(7),0,s(27)*s(2),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(3)*s(10),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(7),0,s(27)*s(2),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(10)*s(10),(true->[])),arc(s(17)*s(7),0,s(27)*s(2),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(10),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(10),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(13)*s(9),0,s(20)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(10)*s(10),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(15)*s(10),(true->[])),arc(s(15)*s(6),0,s(20)*s(9),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(10),(true->[])),arc(s(9)*s(10),2,s(10)*s(10),(true->[])),arc(s(17)*s(8),0,s(27)*s(5),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(10),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(8),(true->[])),arc(s(20)*s(5),2,s(21)*s(6),(true->[])),arc(s(19)*s(8),0,s(27)*s(5),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(10),(true->[])),arc(s(18)*s(8),0,s(27)*s(5),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(10),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(28)*s(3),(true->[])),arc(s(12)*s(9),0,s(20)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(6)*s(10),(true->[])),arc(s(8)*s(10),0,s(14)*s(10),(true->[])),arc(s(8)*s(10),1,s(12)*s(10),(true->[])),arc(s(8)*s(10),2,s(6)*s(10),(true->[])),arc(s(22)*s(7),0,s(35)*s(2),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(3)*s(10),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(28)*s(3),(true->[])),arc(s(26)*s(4),0,s(35)*s(2),(true->[])),arc(s(26)*s(4),1,s(33)*s(7),(true->[])),arc(s(26)*s(4),2,s(21)*s(6),(true->[])),arc(s(25)*s(7),0,s(35)*s(2),(true->[])),arc(s(25)*s(7),1,s(32)*s(7),(true->[])),arc(s(25)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(7),0,s(35)*s(2),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(10)*s(10),(true->[])),arc(s(23)*s(7),0,s(35)*s(2),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(6)*s(10),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(10),(true->[])),arc(s(14)*s(10),2,s(15)*s(10),(true->[])),arc(s(15)*s(10),0,s(20)*s(10),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(21)*s(10),(true->[])),arc(s(18)*s(9),0,s(27)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(10)*s(10),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(21)*s(10),(true->[])),arc(s(19)*s(9),0,s(27)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(10),(true->[])),arc(s(21)*s(6),0,s(27)*s(9),(true->[])),arc(s(21)*s(6),1,s(28)*s(6),(true->[])),arc(s(21)*s(6),2,s(28)*s(6),(true->[])),arc(s(13)*s(10),0,s(20)*s(10),(true->[])),arc(s(13)*s(10),1,s(18)*s(10),(true->[])),arc(s(13)*s(10),2,s(10)*s(10),(true->[])),arc(s(23)*s(8),0,s(35)*s(5),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(6)*s(10),(true->[])),arc(s(27)*s(5),0,s(35)*s(5),(true->[])),arc(s(27)*s(5),1,s(34)*s(8),(true->[])),arc(s(27)*s(5),2,s(28)*s(6),(true->[])),arc(s(26)*s(8),0,s(35)*s(5),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(21)*s(10),(true->[])),arc(s(25)*s(8),0,s(35)*s(5),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(15)*s(10),(true->[])),arc(s(24)*s(8),0,s(35)*s(5),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(10)*s(10),(true->[])),arc(s(28)*s(3),0,s(35)*s(5),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(3),(true->[])),arc(s(17)*s(9),0,s(27)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(6)*s(10),(true->[])),arc(s(12)*s(10),0,s(20)*s(10),(true->[])),arc(s(12)*s(10),1,s(17)*s(10),(true->[])),arc(s(12)*s(10),2,s(6)*s(10),(true->[])),arc(s(29)*s(7),0,s(35)*s(2),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(3)*s(10),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(3),(true->[])),arc(s(34)*s(4),0,s(35)*s(2),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(28)*s(6),(true->[])),arc(s(33)*s(7),0,s(35)*s(2),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(21)*s(10),(true->[])),arc(s(32)*s(7),0,s(35)*s(2),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(15)*s(10),(true->[])),arc(s(31)*s(7),0,s(35)*s(2),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(10)*s(10),(true->[])),arc(s(30)*s(7),0,s(35)*s(2),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(6)*s(10),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(19)*s(10),0,s(27)*s(10),(true->[])),arc(s(19)*s(10),1,s(25)*s(10),(true->[])),arc(s(19)*s(10),2,s(15)*s(10),(true->[])),arc(s(20)*s(10),0,s(27)*s(10),(true->[])),arc(s(20)*s(10),1,s(26)*s(10),(true->[])),arc(s(20)*s(10),2,s(21)*s(10),(true->[])),arc(s(21)*s(10),0,s(27)*s(10),(true->[])),arc(s(21)*s(10),1,s(28)*s(10),(true->[])),arc(s(21)*s(10),2,s(28)*s(10),(true->[])),arc(s(24)*s(9),0,s(35)*s(9),(true->[])),arc(s(24)*s(9),1,s(31)*s(9),(true->[])),arc(s(24)*s(9),2,s(10)*s(10),(true->[])),arc(s(27)*s(9),0,s(35)*s(9),(true->[])),arc(s(27)*s(9),1,s(34)*s(9),(true->[])),arc(s(27)*s(9),2,s(28)*s(10),(true->[])),arc(s(26)*s(9),0,s(35)*s(9),(true->[])),arc(s(26)*s(9),1,s(33)*s(9),(true->[])),arc(s(26)*s(9),2,s(21)*s(10),(true->[])),arc(s(25)*s(9),0,s(35)*s(9),(true->[])),arc(s(25)*s(9),1,s(32)*s(9),(true->[])),arc(s(25)*s(9),2,s(15)*s(10),(true->[])),arc(s(28)*s(6),0,s(35)*s(9),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(35)*s(6),(true->[])),arc(s(18)*s(10),0,s(27)*s(10),(true->[])),arc(s(18)*s(10),1,s(24)*s(10),(true->[])),arc(s(18)*s(10),2,s(10)*s(10),(true->[])),arc(s(30)*s(8),0,s(35)*s(5),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(6)*s(10),(true->[])),arc(s(35)*s(5),0,s(35)*s(5),(true->[])),arc(s(35)*s(5),1,s(35)*s(8),(true->[])),arc(s(35)*s(5),2,s(35)*s(6),(true->[])),arc(s(34)*s(8),0,s(35)*s(5),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(28)*s(10),(true->[])),arc(s(33)*s(8),0,s(35)*s(5),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(21)*s(10),(true->[])),arc(s(32)*s(8),0,s(35)*s(5),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(15)*s(10),(true->[])),arc(s(31)*s(8),0,s(35)*s(5),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(10)*s(10),(true->[])),arc(s(35)*s(3),0,s(35)*s(5),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(23)*s(9),0,s(35)*s(9),(true->[])),arc(s(23)*s(9),1,s(30)*s(9),(true->[])),arc(s(23)*s(9),2,s(6)*s(10),(true->[])),arc(s(17)*s(10),0,s(27)*s(10),(true->[])),arc(s(17)*s(10),1,s(23)*s(10),(true->[])),arc(s(17)*s(10),2,s(6)*s(10),(true->[])),arc(s(35)*s(4),0,s(35)*s(2),(true->[])),arc(s(35)*s(4),1,s(35)*s(7),(true->[])),arc(s(35)*s(4),2,s(35)*s(6),(true->[])),arc(s(34)*s(7),0,s(35)*s(2),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(28)*s(10),(true->[])),arc(s(25)*s(10),0,s(35)*s(10),(true->[])),arc(s(25)*s(10),1,s(32)*s(10),(true->[])),arc(s(25)*s(10),2,s(15)*s(10),(true->[])),arc(s(27)*s(10),0,s(35)*s(10),(true->[])),arc(s(27)*s(10),1,s(34)*s(10),(true->[])),arc(s(27)*s(10),2,s(28)*s(10),(true->[])),arc(s(26)*s(10),0,s(35)*s(10),(true->[])),arc(s(26)*s(10),1,s(33)*s(10),(true->[])),arc(s(26)*s(10),2,s(21)*s(10),(true->[])),arc(s(28)*s(10),0,s(35)*s(10),(true->[])),arc(s(28)*s(10),1,s(35)*s(10),(true->[])),arc(s(28)*s(10),2,s(35)*s(10),(true->[])),arc(s(31)*s(9),0,s(35)*s(9),(true->[])),arc(s(31)*s(9),1,s(31)*s(9),(true->[])),arc(s(31)*s(9),2,s(10)*s(10),(true->[])),arc(s(35)*s(9),0,s(35)*s(9),(true->[])),arc(s(35)*s(9),1,s(35)*s(9),(true->[])),arc(s(35)*s(9),2,s(35)*s(10),(true->[])),arc(s(34)*s(9),0,s(35)*s(9),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(28)*s(10),(true->[])),arc(s(33)*s(9),0,s(35)*s(9),(true->[])),arc(s(33)*s(9),1,s(33)*s(9),(true->[])),arc(s(33)*s(9),2,s(21)*s(10),(true->[])),arc(s(32)*s(9),0,s(35)*s(9),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(15)*s(10),(true->[])),arc(s(35)*s(6),0,s(35)*s(9),(true->[])),arc(s(35)*s(6),1,s(35)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(24)*s(10),0,s(35)*s(10),(true->[])),arc(s(24)*s(10),1,s(31)*s(10),(true->[])),arc(s(24)*s(10),2,s(10)*s(10),(true->[])),arc(s(35)*s(8),0,s(35)*s(5),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(10),(true->[])),arc(s(30)*s(9),0,s(35)*s(9),(true->[])),arc(s(30)*s(9),1,s(30)*s(9),(true->[])),arc(s(30)*s(9),2,s(6)*s(10),(true->[])),arc(s(23)*s(10),0,s(35)*s(10),(true->[])),arc(s(23)*s(10),1,s(30)*s(10),(true->[])),arc(s(23)*s(10),2,s(6)*s(10),(true->[])),arc(s(35)*s(7),0,s(35)*s(2),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(10),(true->[])),arc(s(32)*s(10),0,s(35)*s(10),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(15)*s(10),(true->[])),arc(s(35)*s(10),0,s(35)*s(10),(true->[])),arc(s(35)*s(10),1,s(35)*s(10),(true->[])),arc(s(35)*s(10),2,s(35)*s(10),(true->[])),arc(s(34)*s(10),0,s(35)*s(10),(true->[])),arc(s(34)*s(10),1,s(34)*s(10),(true->[])),arc(s(34)*s(10),2,s(28)*s(10),(true->[])),arc(s(33)*s(10),0,s(35)*s(10),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(21)*s(10),(true->[])),arc(s(31)*s(10),0,s(35)*s(10),(true->[])),arc(s(31)*s(10),1,s(31)*s(10),(true->[])),arc(s(31)*s(10),2,s(10)*s(10),(true->[])),arc(s(30)*s(10),0,s(35)*s(10),(true->[])),arc(s(30)*s(10),1,s(30)*s(10),(true->[])),arc(s(30)*s(10),2,s(6)*s(10),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_plateau, sum_width_plateau_between_5_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(28)),sink(s(31)*s(28)),sink(s(32)*s(28)),sink(s(33)*s(28)),sink(s(34)*s(28)),sink(s(35)*s(28))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(8),(true->[])),arc(s(5)*s(5),2,s(6)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(6),0,s(5)*s(9),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(7),0,s(14)*s(2),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(3)*s(10),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(6)*s(6),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(6)*s(6),0,s(9)*s(9),(true->[])),arc(s(6)*s(6),1,s(10)*s(6),(true->[])),arc(s(6)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(8),0,s(14)*s(5),(true->[])),arc(s(8)*s(8),1,s(12)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(8),(true->[])),arc(s(9)*s(5),2,s(10)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(13),(true->[])),arc(s(5)*s(9),2,s(6)*s(10),(true->[])),arc(s(3)*s(10),0,s(5)*s(14),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(6)*s(10),(true->[])),arc(s(11)*s(11),0,s(20)*s(2),(true->[])),arc(s(11)*s(11),1,s(16)*s(16),(true->[])),arc(s(11)*s(11),2,s(3)*s(15),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(15)*s(3),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(10)*s(6),(true->[])),arc(s(12)*s(7),0,s(20)*s(2),(true->[])),arc(s(12)*s(7),1,s(17)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(13),(true->[])),arc(s(9)*s(9),2,s(10)*s(10),(true->[])),arc(s(10)*s(6),0,s(14)*s(9),(true->[])),arc(s(10)*s(6),1,s(15)*s(6),(true->[])),arc(s(10)*s(6),2,s(15)*s(6),(true->[])),arc(s(6)*s(10),0,s(9)*s(14),(true->[])),arc(s(6)*s(10),1,s(10)*s(10),(true->[])),arc(s(6)*s(10),2,s(10)*s(10),(true->[])),arc(s(12)*s(12),0,s(20)*s(5),(true->[])),arc(s(12)*s(12),1,s(17)*s(17),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(8),(true->[])),arc(s(14)*s(5),2,s(15)*s(6),(true->[])),arc(s(13)*s(8),0,s(20)*s(5),(true->[])),arc(s(13)*s(8),1,s(18)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(10),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(13),0,s(14)*s(9),(true->[])),arc(s(8)*s(13),1,s(12)*s(18),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(19),(true->[])),arc(s(5)*s(14),2,s(6)*s(15),(true->[])),arc(s(3)*s(15),0,s(5)*s(20),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(6)*s(15),(true->[])),arc(s(16)*s(16),0,s(27)*s(2),(true->[])),arc(s(16)*s(16),1,s(22)*s(22),(true->[])),arc(s(16)*s(16),2,s(3)*s(21),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(21)*s(3),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(15)*s(6),(true->[])),arc(s(18)*s(7),0,s(27)*s(2),(true->[])),arc(s(18)*s(7),1,s(24)*s(11),(true->[])),arc(s(18)*s(7),2,s(10)*s(10),(true->[])),arc(s(17)*s(11),0,s(27)*s(2),(true->[])),arc(s(17)*s(11),1,s(23)*s(16),(true->[])),arc(s(17)*s(11),2,s(6)*s(15),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(10)*s(10),0,s(14)*s(14),(true->[])),arc(s(10)*s(10),1,s(15)*s(10),(true->[])),arc(s(10)*s(10),2,s(15)*s(10),(true->[])),arc(s(13)*s(13),0,s(20)*s(9),(true->[])),arc(s(13)*s(13),1,s(18)*s(18),(true->[])),arc(s(13)*s(13),2,s(10)*s(15),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(13),(true->[])),arc(s(14)*s(9),2,s(15)*s(10),(true->[])),arc(s(15)*s(6),0,s(20)*s(9),(true->[])),arc(s(15)*s(6),1,s(21)*s(6),(true->[])),arc(s(15)*s(6),2,s(21)*s(6),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(19),(true->[])),arc(s(9)*s(14),2,s(10)*s(15),(true->[])),arc(s(6)*s(15),0,s(9)*s(20),(true->[])),arc(s(6)*s(15),1,s(10)*s(15),(true->[])),arc(s(6)*s(15),2,s(10)*s(15),(true->[])),arc(s(17)*s(17),0,s(27)*s(5),(true->[])),arc(s(17)*s(17),1,s(23)*s(23),(true->[])),arc(s(17)*s(17),2,s(6)*s(21),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(8),(true->[])),arc(s(20)*s(5),2,s(21)*s(6),(true->[])),arc(s(19)*s(8),0,s(27)*s(5),(true->[])),arc(s(19)*s(8),1,s(25)*s(12),(true->[])),arc(s(19)*s(8),2,s(15)*s(10),(true->[])),arc(s(18)*s(12),0,s(27)*s(5),(true->[])),arc(s(18)*s(12),1,s(24)*s(17),(true->[])),arc(s(18)*s(12),2,s(10)*s(15),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(28)*s(3),(true->[])),arc(s(12)*s(18),0,s(20)*s(9),(true->[])),arc(s(12)*s(18),1,s(17)*s(24),(true->[])),arc(s(12)*s(18),2,s(6)*s(21),(true->[])),arc(s(8)*s(19),0,s(14)*s(14),(true->[])),arc(s(8)*s(19),1,s(12)*s(25),(true->[])),arc(s(8)*s(19),2,s(6)*s(21),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(26),(true->[])),arc(s(5)*s(20),2,s(6)*s(21),(true->[])),arc(s(3)*s(21),0,s(5)*s(27),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(6)*s(21),(true->[])),arc(s(22)*s(22),0,s(35)*s(2),(true->[])),arc(s(22)*s(22),1,s(29)*s(22),(true->[])),arc(s(22)*s(22),2,s(3)*s(28),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(28)*s(3),(true->[])),arc(s(26)*s(4),0,s(35)*s(2),(true->[])),arc(s(26)*s(4),1,s(33)*s(7),(true->[])),arc(s(26)*s(4),2,s(21)*s(6),(true->[])),arc(s(25)*s(7),0,s(35)*s(2),(true->[])),arc(s(25)*s(7),1,s(32)*s(11),(true->[])),arc(s(25)*s(7),2,s(15)*s(10),(true->[])),arc(s(24)*s(11),0,s(35)*s(2),(true->[])),arc(s(24)*s(11),1,s(31)*s(16),(true->[])),arc(s(24)*s(11),2,s(10)*s(15),(true->[])),arc(s(23)*s(16),0,s(35)*s(2),(true->[])),arc(s(23)*s(16),1,s(30)*s(22),(true->[])),arc(s(23)*s(16),2,s(6)*s(21),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(19),(true->[])),arc(s(14)*s(14),2,s(15)*s(15),(true->[])),arc(s(15)*s(10),0,s(20)*s(14),(true->[])),arc(s(15)*s(10),1,s(21)*s(10),(true->[])),arc(s(15)*s(10),2,s(21)*s(10),(true->[])),arc(s(10)*s(15),0,s(14)*s(20),(true->[])),arc(s(10)*s(15),1,s(15)*s(15),(true->[])),arc(s(10)*s(15),2,s(15)*s(15),(true->[])),arc(s(18)*s(18),0,s(27)*s(9),(true->[])),arc(s(18)*s(18),1,s(24)*s(24),(true->[])),arc(s(18)*s(18),2,s(10)*s(21),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(13),(true->[])),arc(s(20)*s(9),2,s(21)*s(10),(true->[])),arc(s(19)*s(13),0,s(27)*s(9),(true->[])),arc(s(19)*s(13),1,s(25)*s(18),(true->[])),arc(s(19)*s(13),2,s(15)*s(15),(true->[])),arc(s(21)*s(6),0,s(27)*s(9),(true->[])),arc(s(21)*s(6),1,s(28)*s(6),(true->[])),arc(s(21)*s(6),2,s(28)*s(6),(true->[])),arc(s(13)*s(19),0,s(20)*s(14),(true->[])),arc(s(13)*s(19),1,s(18)*s(25),(true->[])),arc(s(13)*s(19),2,s(10)*s(21),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(26),(true->[])),arc(s(9)*s(20),2,s(10)*s(21),(true->[])),arc(s(6)*s(21),0,s(9)*s(27),(true->[])),arc(s(6)*s(21),1,s(10)*s(21),(true->[])),arc(s(6)*s(21),2,s(10)*s(21),(true->[])),arc(s(23)*s(23),0,s(35)*s(5),(true->[])),arc(s(23)*s(23),1,s(30)*s(23),(true->[])),arc(s(23)*s(23),2,s(6)*s(28),(true->[])),arc(s(27)*s(5),0,s(35)*s(5),(true->[])),arc(s(27)*s(5),1,s(34)*s(8),(true->[])),arc(s(27)*s(5),2,s(28)*s(6),(true->[])),arc(s(26)*s(8),0,s(35)*s(5),(true->[])),arc(s(26)*s(8),1,s(33)*s(12),(true->[])),arc(s(26)*s(8),2,s(21)*s(10),(true->[])),arc(s(25)*s(12),0,s(35)*s(5),(true->[])),arc(s(25)*s(12),1,s(32)*s(17),(true->[])),arc(s(25)*s(12),2,s(15)*s(15),(true->[])),arc(s(24)*s(17),0,s(35)*s(5),(true->[])),arc(s(24)*s(17),1,s(31)*s(23),(true->[])),arc(s(24)*s(17),2,s(10)*s(21),(true->[])),arc(s(28)*s(3),0,s(35)*s(5),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(3),(true->[])),arc(s(17)*s(24),0,s(27)*s(9),(true->[])),arc(s(17)*s(24),1,s(23)*s(24),(true->[])),arc(s(17)*s(24),2,s(6)*s(28),(true->[])),arc(s(12)*s(25),0,s(20)*s(14),(true->[])),arc(s(12)*s(25),1,s(17)*s(25),(true->[])),arc(s(12)*s(25),2,s(6)*s(28),(true->[])),arc(s(8)*s(26),0,s(14)*s(20),(true->[])),arc(s(8)*s(26),1,s(12)*s(26),(true->[])),arc(s(8)*s(26),2,s(6)*s(28),(true->[])),arc(s(5)*s(27),0,s(9)*s(27),(true->[])),arc(s(5)*s(27),1,s(8)*s(27),(true->[])),arc(s(5)*s(27),2,s(6)*s(28),(true->[])),arc(s(3)*s(28),0,s(5)*s(28),(true->[])),arc(s(3)*s(28),1,s(6)*s(28),(true->[])),arc(s(3)*s(28),2,s(6)*s(28),(true->[])),arc(s(29)*s(22),0,s(35)*s(2),(true->[])),arc(s(29)*s(22),1,s(29)*s(22),(true->[])),arc(s(29)*s(22),2,s(3)*s(28),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(3),(true->[])),arc(s(34)*s(4),0,s(35)*s(2),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(28)*s(6),(true->[])),arc(s(33)*s(7),0,s(35)*s(2),(true->[])),arc(s(33)*s(7),1,s(33)*s(11),(true->[])),arc(s(33)*s(7),2,s(21)*s(10),(true->[])),arc(s(32)*s(11),0,s(35)*s(2),(true->[])),arc(s(32)*s(11),1,s(32)*s(16),(true->[])),arc(s(32)*s(11),2,s(15)*s(15),(true->[])),arc(s(31)*s(16),0,s(35)*s(2),(true->[])),arc(s(31)*s(16),1,s(31)*s(22),(true->[])),arc(s(31)*s(16),2,s(10)*s(21),(true->[])),arc(s(30)*s(22),0,s(35)*s(2),(true->[])),arc(s(30)*s(22),1,s(30)*s(22),(true->[])),arc(s(30)*s(22),2,s(6)*s(28),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(15)*s(15),0,s(20)*s(20),(true->[])),arc(s(15)*s(15),1,s(21)*s(15),(true->[])),arc(s(15)*s(15),2,s(21)*s(15),(true->[])),arc(s(19)*s(19),0,s(27)*s(14),(true->[])),arc(s(19)*s(19),1,s(25)*s(25),(true->[])),arc(s(19)*s(19),2,s(15)*s(21),(true->[])),arc(s(20)*s(14),0,s(27)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(19),(true->[])),arc(s(20)*s(14),2,s(21)*s(15),(true->[])),arc(s(21)*s(10),0,s(27)*s(14),(true->[])),arc(s(21)*s(10),1,s(28)*s(10),(true->[])),arc(s(21)*s(10),2,s(28)*s(10),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(26),(true->[])),arc(s(14)*s(20),2,s(15)*s(21),(true->[])),arc(s(10)*s(21),0,s(14)*s(27),(true->[])),arc(s(10)*s(21),1,s(15)*s(21),(true->[])),arc(s(10)*s(21),2,s(15)*s(21),(true->[])),arc(s(24)*s(24),0,s(35)*s(9),(true->[])),arc(s(24)*s(24),1,s(31)*s(24),(true->[])),arc(s(24)*s(24),2,s(10)*s(28),(true->[])),arc(s(27)*s(9),0,s(35)*s(9),(true->[])),arc(s(27)*s(9),1,s(34)*s(13),(true->[])),arc(s(27)*s(9),2,s(28)*s(10),(true->[])),arc(s(26)*s(13),0,s(35)*s(9),(true->[])),arc(s(26)*s(13),1,s(33)*s(18),(true->[])),arc(s(26)*s(13),2,s(21)*s(15),(true->[])),arc(s(25)*s(18),0,s(35)*s(9),(true->[])),arc(s(25)*s(18),1,s(32)*s(24),(true->[])),arc(s(25)*s(18),2,s(15)*s(21),(true->[])),arc(s(28)*s(6),0,s(35)*s(9),(true->[])),arc(s(28)*s(6),1,s(35)*s(6),(true->[])),arc(s(28)*s(6),2,s(35)*s(6),(true->[])),arc(s(18)*s(25),0,s(27)*s(14),(true->[])),arc(s(18)*s(25),1,s(24)*s(25),(true->[])),arc(s(18)*s(25),2,s(10)*s(28),(true->[])),arc(s(13)*s(26),0,s(20)*s(20),(true->[])),arc(s(13)*s(26),1,s(18)*s(26),(true->[])),arc(s(13)*s(26),2,s(10)*s(28),(true->[])),arc(s(9)*s(27),0,s(14)*s(27),(true->[])),arc(s(9)*s(27),1,s(13)*s(27),(true->[])),arc(s(9)*s(27),2,s(10)*s(28),(true->[])),arc(s(6)*s(28),0,s(9)*s(28),(true->[])),arc(s(6)*s(28),1,s(10)*s(28),(true->[])),arc(s(6)*s(28),2,s(10)*s(28),(true->[])),arc(s(30)*s(23),0,s(35)*s(5),(true->[])),arc(s(30)*s(23),1,s(30)*s(23),(true->[])),arc(s(30)*s(23),2,s(6)*s(28),(true->[])),arc(s(35)*s(5),0,s(35)*s(5),(true->[])),arc(s(35)*s(5),1,s(35)*s(8),(true->[])),arc(s(35)*s(5),2,s(35)*s(6),(true->[])),arc(s(34)*s(8),0,s(35)*s(5),(true->[])),arc(s(34)*s(8),1,s(34)*s(12),(true->[])),arc(s(34)*s(8),2,s(28)*s(10),(true->[])),arc(s(33)*s(12),0,s(35)*s(5),(true->[])),arc(s(33)*s(12),1,s(33)*s(17),(true->[])),arc(s(33)*s(12),2,s(21)*s(15),(true->[])),arc(s(32)*s(17),0,s(35)*s(5),(true->[])),arc(s(32)*s(17),1,s(32)*s(23),(true->[])),arc(s(32)*s(17),2,s(15)*s(21),(true->[])),arc(s(31)*s(23),0,s(35)*s(5),(true->[])),arc(s(31)*s(23),1,s(31)*s(23),(true->[])),arc(s(31)*s(23),2,s(10)*s(28),(true->[])),arc(s(35)*s(3),0,s(35)*s(5),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(23)*s(24),0,s(35)*s(9),(true->[])),arc(s(23)*s(24),1,s(30)*s(24),(true->[])),arc(s(23)*s(24),2,s(6)*s(28),(true->[])),arc(s(17)*s(25),0,s(27)*s(14),(true->[])),arc(s(17)*s(25),1,s(23)*s(25),(true->[])),arc(s(17)*s(25),2,s(6)*s(28),(true->[])),arc(s(12)*s(26),0,s(20)*s(20),(true->[])),arc(s(12)*s(26),1,s(17)*s(26),(true->[])),arc(s(12)*s(26),2,s(6)*s(28),(true->[])),arc(s(8)*s(27),0,s(14)*s(27),(true->[])),arc(s(8)*s(27),1,s(12)*s(27),(true->[])),arc(s(8)*s(27),2,s(6)*s(28),(true->[])),arc(s(5)*s(28),0,s(9)*s(28),(true->[])),arc(s(5)*s(28),1,s(8)*s(28),(true->[])),arc(s(5)*s(28),2,s(6)*s(28),(true->[])),arc(s(35)*s(4),0,s(35)*s(2),(true->[])),arc(s(35)*s(4),1,s(35)*s(7),(true->[])),arc(s(35)*s(4),2,s(35)*s(6),(true->[])),arc(s(34)*s(7),0,s(35)*s(2),(true->[])),arc(s(34)*s(7),1,s(34)*s(11),(true->[])),arc(s(34)*s(7),2,s(28)*s(10),(true->[])),arc(s(33)*s(11),0,s(35)*s(2),(true->[])),arc(s(33)*s(11),1,s(33)*s(16),(true->[])),arc(s(33)*s(11),2,s(21)*s(15),(true->[])),arc(s(32)*s(16),0,s(35)*s(2),(true->[])),arc(s(32)*s(16),1,s(32)*s(22),(true->[])),arc(s(32)*s(16),2,s(15)*s(21),(true->[])),arc(s(31)*s(22),0,s(35)*s(2),(true->[])),arc(s(31)*s(22),1,s(31)*s(22),(true->[])),arc(s(31)*s(22),2,s(10)*s(28),(true->[])),arc(s(20)*s(20),0,s(27)*s(20),(true->[])),arc(s(20)*s(20),1,s(26)*s(26),(true->[])),arc(s(20)*s(20),2,s(21)*s(21),(true->[])),arc(s(21)*s(15),0,s(27)*s(20),(true->[])),arc(s(21)*s(15),1,s(28)*s(15),(true->[])),arc(s(21)*s(15),2,s(28)*s(15),(true->[])),arc(s(15)*s(21),0,s(20)*s(27),(true->[])),arc(s(15)*s(21),1,s(21)*s(21),(true->[])),arc(s(15)*s(21),2,s(21)*s(21),(true->[])),arc(s(25)*s(25),0,s(35)*s(14),(true->[])),arc(s(25)*s(25),1,s(32)*s(25),(true->[])),arc(s(25)*s(25),2,s(15)*s(28),(true->[])),arc(s(27)*s(14),0,s(35)*s(14),(true->[])),arc(s(27)*s(14),1,s(34)*s(19),(true->[])),arc(s(27)*s(14),2,s(28)*s(15),(true->[])),arc(s(26)*s(19),0,s(35)*s(14),(true->[])),arc(s(26)*s(19),1,s(33)*s(25),(true->[])),arc(s(26)*s(19),2,s(21)*s(21),(true->[])),arc(s(28)*s(10),0,s(35)*s(14),(true->[])),arc(s(28)*s(10),1,s(35)*s(10),(true->[])),arc(s(28)*s(10),2,s(35)*s(10),(true->[])),arc(s(19)*s(26),0,s(27)*s(20),(true->[])),arc(s(19)*s(26),1,s(25)*s(26),(true->[])),arc(s(19)*s(26),2,s(15)*s(28),(true->[])),arc(s(14)*s(27),0,s(20)*s(27),(true->[])),arc(s(14)*s(27),1,s(19)*s(27),(true->[])),arc(s(14)*s(27),2,s(15)*s(28),(true->[])),arc(s(10)*s(28),0,s(14)*s(28),(true->[])),arc(s(10)*s(28),1,s(15)*s(28),(true->[])),arc(s(10)*s(28),2,s(15)*s(28),(true->[])),arc(s(31)*s(24),0,s(35)*s(9),(true->[])),arc(s(31)*s(24),1,s(31)*s(24),(true->[])),arc(s(31)*s(24),2,s(10)*s(28),(true->[])),arc(s(35)*s(9),0,s(35)*s(9),(true->[])),arc(s(35)*s(9),1,s(35)*s(13),(true->[])),arc(s(35)*s(9),2,s(35)*s(10),(true->[])),arc(s(34)*s(13),0,s(35)*s(9),(true->[])),arc(s(34)*s(13),1,s(34)*s(18),(true->[])),arc(s(34)*s(13),2,s(28)*s(15),(true->[])),arc(s(33)*s(18),0,s(35)*s(9),(true->[])),arc(s(33)*s(18),1,s(33)*s(24),(true->[])),arc(s(33)*s(18),2,s(21)*s(21),(true->[])),arc(s(32)*s(24),0,s(35)*s(9),(true->[])),arc(s(32)*s(24),1,s(32)*s(24),(true->[])),arc(s(32)*s(24),2,s(15)*s(28),(true->[])),arc(s(35)*s(6),0,s(35)*s(9),(true->[])),arc(s(35)*s(6),1,s(35)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(24)*s(25),0,s(35)*s(14),(true->[])),arc(s(24)*s(25),1,s(31)*s(25),(true->[])),arc(s(24)*s(25),2,s(10)*s(28),(true->[])),arc(s(18)*s(26),0,s(27)*s(20),(true->[])),arc(s(18)*s(26),1,s(24)*s(26),(true->[])),arc(s(18)*s(26),2,s(10)*s(28),(true->[])),arc(s(13)*s(27),0,s(20)*s(27),(true->[])),arc(s(13)*s(27),1,s(18)*s(27),(true->[])),arc(s(13)*s(27),2,s(10)*s(28),(true->[])),arc(s(9)*s(28),0,s(14)*s(28),(true->[])),arc(s(9)*s(28),1,s(13)*s(28),(true->[])),arc(s(9)*s(28),2,s(10)*s(28),(true->[])),arc(s(35)*s(8),0,s(35)*s(5),(true->[])),arc(s(35)*s(8),1,s(35)*s(12),(true->[])),arc(s(35)*s(8),2,s(35)*s(10),(true->[])),arc(s(34)*s(12),0,s(35)*s(5),(true->[])),arc(s(34)*s(12),1,s(34)*s(17),(true->[])),arc(s(34)*s(12),2,s(28)*s(15),(true->[])),arc(s(33)*s(17),0,s(35)*s(5),(true->[])),arc(s(33)*s(17),1,s(33)*s(23),(true->[])),arc(s(33)*s(17),2,s(21)*s(21),(true->[])),arc(s(32)*s(23),0,s(35)*s(5),(true->[])),arc(s(32)*s(23),1,s(32)*s(23),(true->[])),arc(s(32)*s(23),2,s(15)*s(28),(true->[])),arc(s(30)*s(24),0,s(35)*s(9),(true->[])),arc(s(30)*s(24),1,s(30)*s(24),(true->[])),arc(s(30)*s(24),2,s(6)*s(28),(true->[])),arc(s(23)*s(25),0,s(35)*s(14),(true->[])),arc(s(23)*s(25),1,s(30)*s(25),(true->[])),arc(s(23)*s(25),2,s(6)*s(28),(true->[])),arc(s(17)*s(26),0,s(27)*s(20),(true->[])),arc(s(17)*s(26),1,s(23)*s(26),(true->[])),arc(s(17)*s(26),2,s(6)*s(28),(true->[])),arc(s(12)*s(27),0,s(20)*s(27),(true->[])),arc(s(12)*s(27),1,s(17)*s(27),(true->[])),arc(s(12)*s(27),2,s(6)*s(28),(true->[])),arc(s(8)*s(28),0,s(14)*s(28),(true->[])),arc(s(8)*s(28),1,s(12)*s(28),(true->[])),arc(s(8)*s(28),2,s(6)*s(28),(true->[])),arc(s(35)*s(7),0,s(35)*s(2),(true->[])),arc(s(35)*s(7),1,s(35)*s(11),(true->[])),arc(s(35)*s(7),2,s(35)*s(10),(true->[])),arc(s(34)*s(11),0,s(35)*s(2),(true->[])),arc(s(34)*s(11),1,s(34)*s(16),(true->[])),arc(s(34)*s(11),2,s(28)*s(15),(true->[])),arc(s(33)*s(16),0,s(35)*s(2),(true->[])),arc(s(33)*s(16),1,s(33)*s(22),(true->[])),arc(s(33)*s(16),2,s(21)*s(21),(true->[])),arc(s(32)*s(22),0,s(35)*s(2),(true->[])),arc(s(32)*s(22),1,s(32)*s(22),(true->[])),arc(s(32)*s(22),2,s(15)*s(28),(true->[])),arc(s(21)*s(21),0,s(27)*s(27),(true->[])),arc(s(21)*s(21),1,s(28)*s(21),(true->[])),arc(s(21)*s(21),2,s(28)*s(21),(true->[])),arc(s(26)*s(26),0,s(35)*s(20),(true->[])),arc(s(26)*s(26),1,s(33)*s(26),(true->[])),arc(s(26)*s(26),2,s(21)*s(28),(true->[])),arc(s(27)*s(20),0,s(35)*s(20),(true->[])),arc(s(27)*s(20),1,s(34)*s(26),(true->[])),arc(s(27)*s(20),2,s(28)*s(21),(true->[])),arc(s(28)*s(15),0,s(35)*s(20),(true->[])),arc(s(28)*s(15),1,s(35)*s(15),(true->[])),arc(s(28)*s(15),2,s(35)*s(15),(true->[])),arc(s(20)*s(27),0,s(27)*s(27),(true->[])),arc(s(20)*s(27),1,s(26)*s(27),(true->[])),arc(s(20)*s(27),2,s(21)*s(28),(true->[])),arc(s(15)*s(28),0,s(20)*s(28),(true->[])),arc(s(15)*s(28),1,s(21)*s(28),(true->[])),arc(s(15)*s(28),2,s(21)*s(28),(true->[])),arc(s(32)*s(25),0,s(35)*s(14),(true->[])),arc(s(32)*s(25),1,s(32)*s(25),(true->[])),arc(s(32)*s(25),2,s(15)*s(28),(true->[])),arc(s(35)*s(14),0,s(35)*s(14),(true->[])),arc(s(35)*s(14),1,s(35)*s(19),(true->[])),arc(s(35)*s(14),2,s(35)*s(15),(true->[])),arc(s(34)*s(19),0,s(35)*s(14),(true->[])),arc(s(34)*s(19),1,s(34)*s(25),(true->[])),arc(s(34)*s(19),2,s(28)*s(21),(true->[])),arc(s(33)*s(25),0,s(35)*s(14),(true->[])),arc(s(33)*s(25),1,s(33)*s(25),(true->[])),arc(s(33)*s(25),2,s(21)*s(28),(true->[])),arc(s(35)*s(10),0,s(35)*s(14),(true->[])),arc(s(35)*s(10),1,s(35)*s(10),(true->[])),arc(s(35)*s(10),2,s(35)*s(10),(true->[])),arc(s(25)*s(26),0,s(35)*s(20),(true->[])),arc(s(25)*s(26),1,s(32)*s(26),(true->[])),arc(s(25)*s(26),2,s(15)*s(28),(true->[])),arc(s(19)*s(27),0,s(27)*s(27),(true->[])),arc(s(19)*s(27),1,s(25)*s(27),(true->[])),arc(s(19)*s(27),2,s(15)*s(28),(true->[])),arc(s(14)*s(28),0,s(20)*s(28),(true->[])),arc(s(14)*s(28),1,s(19)*s(28),(true->[])),arc(s(14)*s(28),2,s(15)*s(28),(true->[])),arc(s(35)*s(13),0,s(35)*s(9),(true->[])),arc(s(35)*s(13),1,s(35)*s(18),(true->[])),arc(s(35)*s(13),2,s(35)*s(15),(true->[])),arc(s(34)*s(18),0,s(35)*s(9),(true->[])),arc(s(34)*s(18),1,s(34)*s(24),(true->[])),arc(s(34)*s(18),2,s(28)*s(21),(true->[])),arc(s(33)*s(24),0,s(35)*s(9),(true->[])),arc(s(33)*s(24),1,s(33)*s(24),(true->[])),arc(s(33)*s(24),2,s(21)*s(28),(true->[])),arc(s(31)*s(25),0,s(35)*s(14),(true->[])),arc(s(31)*s(25),1,s(31)*s(25),(true->[])),arc(s(31)*s(25),2,s(10)*s(28),(true->[])),arc(s(24)*s(26),0,s(35)*s(20),(true->[])),arc(s(24)*s(26),1,s(31)*s(26),(true->[])),arc(s(24)*s(26),2,s(10)*s(28),(true->[])),arc(s(18)*s(27),0,s(27)*s(27),(true->[])),arc(s(18)*s(27),1,s(24)*s(27),(true->[])),arc(s(18)*s(27),2,s(10)*s(28),(true->[])),arc(s(13)*s(28),0,s(20)*s(28),(true->[])),arc(s(13)*s(28),1,s(18)*s(28),(true->[])),arc(s(13)*s(28),2,s(10)*s(28),(true->[])),arc(s(35)*s(12),0,s(35)*s(5),(true->[])),arc(s(35)*s(12),1,s(35)*s(17),(true->[])),arc(s(35)*s(12),2,s(35)*s(15),(true->[])),arc(s(34)*s(17),0,s(35)*s(5),(true->[])),arc(s(34)*s(17),1,s(34)*s(23),(true->[])),arc(s(34)*s(17),2,s(28)*s(21),(true->[])),arc(s(33)*s(23),0,s(35)*s(5),(true->[])),arc(s(33)*s(23),1,s(33)*s(23),(true->[])),arc(s(33)*s(23),2,s(21)*s(28),(true->[])),arc(s(30)*s(25),0,s(35)*s(14),(true->[])),arc(s(30)*s(25),1,s(30)*s(25),(true->[])),arc(s(30)*s(25),2,s(6)*s(28),(true->[])),arc(s(23)*s(26),0,s(35)*s(20),(true->[])),arc(s(23)*s(26),1,s(30)*s(26),(true->[])),arc(s(23)*s(26),2,s(6)*s(28),(true->[])),arc(s(17)*s(27),0,s(27)*s(27),(true->[])),arc(s(17)*s(27),1,s(23)*s(27),(true->[])),arc(s(17)*s(27),2,s(6)*s(28),(true->[])),arc(s(12)*s(28),0,s(20)*s(28),(true->[])),arc(s(12)*s(28),1,s(17)*s(28),(true->[])),arc(s(12)*s(28),2,s(6)*s(28),(true->[])),arc(s(35)*s(11),0,s(35)*s(2),(true->[])),arc(s(35)*s(11),1,s(35)*s(16),(true->[])),arc(s(35)*s(11),2,s(35)*s(15),(true->[])),arc(s(34)*s(16),0,s(35)*s(2),(true->[])),arc(s(34)*s(16),1,s(34)*s(22),(true->[])),arc(s(34)*s(16),2,s(28)*s(21),(true->[])),arc(s(33)*s(22),0,s(35)*s(2),(true->[])),arc(s(33)*s(22),1,s(33)*s(22),(true->[])),arc(s(33)*s(22),2,s(21)*s(28),(true->[])),arc(s(27)*s(27),0,s(35)*s(27),(true->[])),arc(s(27)*s(27),1,s(34)*s(27),(true->[])),arc(s(27)*s(27),2,s(28)*s(28),(true->[])),arc(s(28)*s(21),0,s(35)*s(27),(true->[])),arc(s(28)*s(21),1,s(35)*s(21),(true->[])),arc(s(28)*s(21),2,s(35)*s(21),(true->[])),arc(s(21)*s(28),0,s(27)*s(28),(true->[])),arc(s(21)*s(28),1,s(28)*s(28),(true->[])),arc(s(21)*s(28),2,s(28)*s(28),(true->[])),arc(s(33)*s(26),0,s(35)*s(20),(true->[])),arc(s(33)*s(26),1,s(33)*s(26),(true->[])),arc(s(33)*s(26),2,s(21)*s(28),(true->[])),arc(s(35)*s(20),0,s(35)*s(20),(true->[])),arc(s(35)*s(20),1,s(35)*s(26),(true->[])),arc(s(35)*s(20),2,s(35)*s(21),(true->[])),arc(s(34)*s(26),0,s(35)*s(20),(true->[])),arc(s(34)*s(26),1,s(34)*s(26),(true->[])),arc(s(34)*s(26),2,s(28)*s(28),(true->[])),arc(s(35)*s(15),0,s(35)*s(20),(true->[])),arc(s(35)*s(15),1,s(35)*s(15),(true->[])),arc(s(35)*s(15),2,s(35)*s(15),(true->[])),arc(s(26)*s(27),0,s(35)*s(27),(true->[])),arc(s(26)*s(27),1,s(33)*s(27),(true->[])),arc(s(26)*s(27),2,s(21)*s(28),(true->[])),arc(s(20)*s(28),0,s(27)*s(28),(true->[])),arc(s(20)*s(28),1,s(26)*s(28),(true->[])),arc(s(20)*s(28),2,s(21)*s(28),(true->[])),arc(s(35)*s(19),0,s(35)*s(14),(true->[])),arc(s(35)*s(19),1,s(35)*s(25),(true->[])),arc(s(35)*s(19),2,s(35)*s(21),(true->[])),arc(s(34)*s(25),0,s(35)*s(14),(true->[])),arc(s(34)*s(25),1,s(34)*s(25),(true->[])),arc(s(34)*s(25),2,s(28)*s(28),(true->[])),arc(s(32)*s(26),0,s(35)*s(20),(true->[])),arc(s(32)*s(26),1,s(32)*s(26),(true->[])),arc(s(32)*s(26),2,s(15)*s(28),(true->[])),arc(s(25)*s(27),0,s(35)*s(27),(true->[])),arc(s(25)*s(27),1,s(32)*s(27),(true->[])),arc(s(25)*s(27),2,s(15)*s(28),(true->[])),arc(s(19)*s(28),0,s(27)*s(28),(true->[])),arc(s(19)*s(28),1,s(25)*s(28),(true->[])),arc(s(19)*s(28),2,s(15)*s(28),(true->[])),arc(s(35)*s(18),0,s(35)*s(9),(true->[])),arc(s(35)*s(18),1,s(35)*s(24),(true->[])),arc(s(35)*s(18),2,s(35)*s(21),(true->[])),arc(s(34)*s(24),0,s(35)*s(9),(true->[])),arc(s(34)*s(24),1,s(34)*s(24),(true->[])),arc(s(34)*s(24),2,s(28)*s(28),(true->[])),arc(s(31)*s(26),0,s(35)*s(20),(true->[])),arc(s(31)*s(26),1,s(31)*s(26),(true->[])),arc(s(31)*s(26),2,s(10)*s(28),(true->[])),arc(s(24)*s(27),0,s(35)*s(27),(true->[])),arc(s(24)*s(27),1,s(31)*s(27),(true->[])),arc(s(24)*s(27),2,s(10)*s(28),(true->[])),arc(s(18)*s(28),0,s(27)*s(28),(true->[])),arc(s(18)*s(28),1,s(24)*s(28),(true->[])),arc(s(18)*s(28),2,s(10)*s(28),(true->[])),arc(s(35)*s(17),0,s(35)*s(5),(true->[])),arc(s(35)*s(17),1,s(35)*s(23),(true->[])),arc(s(35)*s(17),2,s(35)*s(21),(true->[])),arc(s(34)*s(23),0,s(35)*s(5),(true->[])),arc(s(34)*s(23),1,s(34)*s(23),(true->[])),arc(s(34)*s(23),2,s(28)*s(28),(true->[])),arc(s(30)*s(26),0,s(35)*s(20),(true->[])),arc(s(30)*s(26),1,s(30)*s(26),(true->[])),arc(s(30)*s(26),2,s(6)*s(28),(true->[])),arc(s(23)*s(27),0,s(35)*s(27),(true->[])),arc(s(23)*s(27),1,s(30)*s(27),(true->[])),arc(s(23)*s(27),2,s(6)*s(28),(true->[])),arc(s(17)*s(28),0,s(27)*s(28),(true->[])),arc(s(17)*s(28),1,s(23)*s(28),(true->[])),arc(s(17)*s(28),2,s(6)*s(28),(true->[])),arc(s(35)*s(16),0,s(35)*s(2),(true->[])),arc(s(35)*s(16),1,s(35)*s(22),(true->[])),arc(s(35)*s(16),2,s(35)*s(21),(true->[])),arc(s(34)*s(22),0,s(35)*s(2),(true->[])),arc(s(34)*s(22),1,s(34)*s(22),(true->[])),arc(s(34)*s(22),2,s(28)*s(28),(true->[])),arc(s(28)*s(28),0,s(35)*s(28),(true->[])),arc(s(28)*s(28),1,s(35)*s(28),(true->[])),arc(s(28)*s(28),2,s(35)*s(28),(true->[])),arc(s(34)*s(27),0,s(35)*s(27),(true->[])),arc(s(34)*s(27),1,s(34)*s(27),(true->[])),arc(s(34)*s(27),2,s(28)*s(28),(true->[])),arc(s(35)*s(27),0,s(35)*s(27),(true->[])),arc(s(35)*s(27),1,s(35)*s(27),(true->[])),arc(s(35)*s(27),2,s(35)*s(28),(true->[])),arc(s(35)*s(21),0,s(35)*s(27),(true->[])),arc(s(35)*s(21),1,s(35)*s(21),(true->[])),arc(s(35)*s(21),2,s(35)*s(21),(true->[])),arc(s(27)*s(28),0,s(35)*s(28),(true->[])),arc(s(27)*s(28),1,s(34)*s(28),(true->[])),arc(s(27)*s(28),2,s(28)*s(28),(true->[])),arc(s(35)*s(26),0,s(35)*s(20),(true->[])),arc(s(35)*s(26),1,s(35)*s(26),(true->[])),arc(s(35)*s(26),2,s(35)*s(28),(true->[])),arc(s(33)*s(27),0,s(35)*s(27),(true->[])),arc(s(33)*s(27),1,s(33)*s(27),(true->[])),arc(s(33)*s(27),2,s(21)*s(28),(true->[])),arc(s(26)*s(28),0,s(35)*s(28),(true->[])),arc(s(26)*s(28),1,s(33)*s(28),(true->[])),arc(s(26)*s(28),2,s(21)*s(28),(true->[])),arc(s(35)*s(25),0,s(35)*s(14),(true->[])),arc(s(35)*s(25),1,s(35)*s(25),(true->[])),arc(s(35)*s(25),2,s(35)*s(28),(true->[])),arc(s(32)*s(27),0,s(35)*s(27),(true->[])),arc(s(32)*s(27),1,s(32)*s(27),(true->[])),arc(s(32)*s(27),2,s(15)*s(28),(true->[])),arc(s(25)*s(28),0,s(35)*s(28),(true->[])),arc(s(25)*s(28),1,s(32)*s(28),(true->[])),arc(s(25)*s(28),2,s(15)*s(28),(true->[])),arc(s(35)*s(24),0,s(35)*s(9),(true->[])),arc(s(35)*s(24),1,s(35)*s(24),(true->[])),arc(s(35)*s(24),2,s(35)*s(28),(true->[])),arc(s(31)*s(27),0,s(35)*s(27),(true->[])),arc(s(31)*s(27),1,s(31)*s(27),(true->[])),arc(s(31)*s(27),2,s(10)*s(28),(true->[])),arc(s(24)*s(28),0,s(35)*s(28),(true->[])),arc(s(24)*s(28),1,s(31)*s(28),(true->[])),arc(s(24)*s(28),2,s(10)*s(28),(true->[])),arc(s(35)*s(23),0,s(35)*s(5),(true->[])),arc(s(35)*s(23),1,s(35)*s(23),(true->[])),arc(s(35)*s(23),2,s(35)*s(28),(true->[])),arc(s(30)*s(27),0,s(35)*s(27),(true->[])),arc(s(30)*s(27),1,s(30)*s(27),(true->[])),arc(s(30)*s(27),2,s(6)*s(28),(true->[])),arc(s(23)*s(28),0,s(35)*s(28),(true->[])),arc(s(23)*s(28),1,s(30)*s(28),(true->[])),arc(s(23)*s(28),2,s(6)*s(28),(true->[])),arc(s(35)*s(22),0,s(35)*s(2),(true->[])),arc(s(35)*s(22),1,s(35)*s(22),(true->[])),arc(s(35)*s(22),2,s(35)*s(28),(true->[])),arc(s(35)*s(28),0,s(35)*s(28),(true->[])),arc(s(35)*s(28),1,s(35)*s(28),(true->[])),arc(s(35)*s(28),2,s(35)*s(28),(true->[])),arc(s(34)*s(28),0,s(35)*s(28),(true->[])),arc(s(34)*s(28),1,s(34)*s(28),(true->[])),arc(s(34)*s(28),2,s(28)*s(28),(true->[])),arc(s(33)*s(28),0,s(35)*s(28),(true->[])),arc(s(33)*s(28),1,s(33)*s(28),(true->[])),arc(s(33)*s(28),2,s(21)*s(28),(true->[])),arc(s(32)*s(28),0,s(35)*s(28),(true->[])),arc(s(32)*s(28),1,s(32)*s(28),(true->[])),arc(s(32)*s(28),2,s(15)*s(28),(true->[])),arc(s(31)*s(28),0,s(35)*s(28),(true->[])),arc(s(31)*s(28),1,s(31)*s(28),(true->[])),arc(s(31)*s(28),2,s(10)*s(28),(true->[])),arc(s(30)*s(28),0,s(35)*s(28),(true->[])),arc(s(30)*s(28),1,s(30)*s(28),(true->[])),arc(s(30)*s(28),2,s(6)*s(28),(true->[]))],[],[],[])).


sum_width_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1450: Illustrating the SUM_WIDTH_PLATEAU constraint of the Example slot
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Automaton Figures 4.1451 and 4.1452 respectively depict the automaton associated with the constraint
SUM_WIDTH_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C ≥

<

<

=
{D ← D + 1}

>{
D ← 0
R← R + D + 1

}

<
{D ← 0}

=
{D ← D + 1}

>

{ D
←

0

R
←

R
+
D

+
1

}

Figure 4.1451: Automaton for the SUM_WIDTH_PLATEAU constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the PLATEAU pattern where
default is 0

≥ s
{

D ← 0
R← default

}

< r= t

R ≥

<

<

=
{D ← D + 1}

>{
D ← 0
R← R + D + 1

}

<
{D ← 0}

=
{D ← D + 1}

>

{ D
←

0

R
←

R
+
D

+
1

}

Figure 4.1452: Simplified automaton for the SUM_WIDTH_PLATEAU constraint ob-
tained by applying decoration Table 3.29 to the seed transducer of the PLATEAU pat-
tern where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−1 + Di−1 + 1 ≥ 0 are linear
invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t
−→
C +

←−
C

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.369: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.13, for the SUM_WIDTH_PLATEAU constraint defined as the composition of the
PLATEAU pattern , the feature WIDTH , and the aggregator sum ; cells of the glue

matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.370: Concrete glue matrix, derived from the parametrised glue matrix 3.13,
for the simplified automaton of the SUM_WIDTH_PLATEAU constraint defined as the
composition of the PLATEAU pattern , the feature WIDTH , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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Specialisation
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Figure 4.1453: (left) Automaton without registers for the SUM_WIDTH_PLA-
TEAU_EQ_UP constraint; it describes all sequences maximising the sum of the
widths of all the occurrences of the PLATEAU pattern of a sequence of sv variables,
i.e. max(0, sv − 2) of the Restrictions slot (see ¬). (right) All corresponding solu-
tions for sv− 1 ∈ {1, 2, 3, 4}.
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Figure 4.1454: Automata without registers for the (A) SUM_WIDTH_PLA-
TEAU_IS_EVEN and the (B) SUM_WIDTH_PLATEAU_IS_ODD constraints; they re-
spectively achieve an even/odd sum of width of the PLATEAU pattern on a sequence
of n variables; the second symbol represents whether the register D is even or odd,
while the third symbol denotes whether the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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SUM_WIDTH_PROPER_PLAIN

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint SUM_WIDTH_PROPER_PLAIN(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> =+ <

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1458)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the PROPER_PLAIN pattern in the time-
series given by the VARIABLES collection. If the pattern does not occur, VALUE takes the
default value 0.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example (7, 〈2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5〉)

Figure 4.1455 provides an example where the SUM_WIDTH_PROPER_PLAIN

(7, [2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_proper_plain,['20141203']).

ctr_origin(sum_width_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(sum_width_proper_plain,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_proper_plain,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_proper_plain, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_proper_plain, []).

ctr_functional_dependency(sum_width_proper_plain, 1, [2]).

ctr_typical(sum_width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_width_proper_plain,sum_width_proper_plain(7,[[var-2],[var-7],[var-5],[var-5],[var-6],[var-3],[var-7],[var-4],[var-4],[var-5],[var-6],[var-5],[var-3],[var-3],[var-3],[var-5]])).


ctr_key_words(sum_width_proper_plain,[]).

ctr_eval(sum_width_proper_plain, [checker(sum_width_proper_plain_c1),
    checker(sum_width_proper_plain_c),
    automaton(sum_width_proper_plain_a1),
    automaton(sum_width_proper_plain_a),
    automaton_with_signature(sum_width_proper_plain_a1_s),
    automaton_with_signature(sum_width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_proper_plain_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_proper_plain_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_proper_plain_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_proper_plain_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_proper_plain_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_proper_plain_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_proper_plain_c([Xj|Xs], Default, r, C, 0, R, Result).
sum_width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_proper_plain_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_width_proper_plain_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_proper_plain_c1(VARS, Default, s, 0, Default, Value).

sum_width_proper_plain_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_proper_plain_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_width_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_width_proper_plain_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_proper_plain_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_width_proper_plain_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_proper_plain_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_width_proper_plain_c1([Xj|Xs], Default, r, 0, R, Result).
sum_width_proper_plain_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_proper_plain_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(sum_width_proper_plain, sum_width_proper_plain_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_proper_plain, sum_width_proper_plain_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_proper_plain, sum_width_proper_plain_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_proper_plain, sum_width_proper_plain_ao1, pair_signature(2,signature)).

sum_width_proper_plain_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_proper_plain_a(Flag,Value,VARIABLES,Default).

sum_width_proper_plain_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_proper_plain_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_proper_plain_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_proper_plain_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_proper_plain_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_proper_plain_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,GT,r,([C, D, R])),
        arc(r,GT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,LT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,r,([C, 0, R])),
        arc(t,LT,s,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_proper_plain_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_proper_plain_a1(Flag,Value,VARIABLES,Default).

sum_width_proper_plain_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_proper_plain_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_proper_plain_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_proper_plain_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_proper_plain_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,GT,r,([D, R])),
        arc(r,GT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,LT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,r,([0, R])),
        arc(t,LT,s,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_proper_plain_r(VALUE,Xs,SV):-
        sum_width_proper_plain_r(VALUE,Xs,SV,SV).

sum_width_proper_plain_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_proper_plain, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,df+(db+1)),cell(t,s,cf+cb),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(sum_width_proper_plain, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_0, kernel([source(s(1)),sink(s(1)),sink(s(2)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_2, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_3, kernel([source(s(1)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_4, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(4),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(3),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_5, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(4),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(2),(true->[])),arc(s(10),0,s(17),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(6),(true->[])),arc(s(11),0,s(17),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),1,s(9),(true->[])),arc(s(12),2,s(2),(true->[])),arc(s(13),1,s(11),(true->[])),arc(s(13),2,s(8),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(2),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(6),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(17),(true->[])),arc(s(18),1,s(19),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_gt_0, kernel([source(a),sink(d)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,a,(true->[])),arc(b,1,c,(true->[])),arc(b,2,b,(true->[])),arc(c,0,d,(true->[])),arc(c,1,c,(true->[])),arc(c,2,b,(true->[])),arc(d,0,d,(true->[])),arc(d,1,d,(true->[])),arc(d,2,d,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1),sink(s2)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(s1,0,s2,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,s2,(true->[])),arc(r,0,s2,(true->[])),arc(r,1,t,(true->[])),arc(r,2,s2,(true->[])),arc(t,0,s2,(true->[])),arc(t,1,t1,(true->[])),arc(t1,0,s2,(true->[])),arc(t1,1,t1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(tEE),sink(tOE)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(rEE,0,sEE,(true->[])),arc(rEE,1,tOE,(true->[])),arc(rEE,2,rEE,(true->[])),arc(tEE,0,sEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,rEE,(true->[])),arc(tOE,0,sEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,rEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,rEO,(true->[])),arc(rEO,0,sEO,(true->[])),arc(rEO,1,tOO,(true->[])),arc(rEO,2,rEO,(true->[])),arc(tEO,0,sEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,rEO,(true->[])),arc(tOO,0,sEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,rEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_is_odd, kernel([source(sEE),sink(sEO),sink(rEO),sink(tEO),sink(tOO)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(rEE,0,sEE,(true->[])),arc(rEE,1,tOE,(true->[])),arc(rEE,2,rEE,(true->[])),arc(tEE,0,sEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,rEE,(true->[])),arc(tOE,0,sEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,rEE,(true->[])),arc(sEO,0,sEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,rEO,(true->[])),arc(rEO,0,sEO,(true->[])),arc(rEO,1,tOO,(true->[])),arc(rEO,2,rEO,(true->[])),arc(tEO,0,sEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,rEO,(true->[])),arc(tOO,0,sEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,rEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_lt_up, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_up_minus_1, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),1,s(3),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(9),1,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_lt_up_minus_1, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_up_minus_2, kernel([source(s(3)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(13),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(11),0,s(5),(true->[])),arc(s(11),1,s(1),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(2),(true->[])),arc(s(13),1,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_gt_2, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_lt_up_minus_2, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_up_minus_3, kernel([source(s(4)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(13),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(13),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(17),(true->[])),arc(s(11),2,s(19),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(15),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(16),0,s(6),(true->[])),arc(s(16),1,s(1),(true->[])),arc(s(17),0,s(9),(true->[])),arc(s(17),1,s(2),(true->[])),arc(s(18),0,s(13),(true->[])),arc(s(18),1,s(3),(true->[])),arc(s(19),1,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(3),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(6),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(10),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_up_minus_4, kernel([source(s(5)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(7),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(10),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(14),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(19),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(7),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(7),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(26),(true->[])),arc(s(16),0,s(10),(true->[])),arc(s(16),1,s(23),(true->[])),arc(s(16),2,s(26),(true->[])),arc(s(17),0,s(14),(true->[])),arc(s(17),1,s(24),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(19),0,s(21),(true->[])),arc(s(19),1,s(21),(true->[])),arc(s(19),2,s(26),(true->[])),arc(s(20),0,s(21),(true->[])),arc(s(20),1,s(25),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(22),0,s(7),(true->[])),arc(s(22),1,s(1),(true->[])),arc(s(23),0,s(10),(true->[])),arc(s(23),1,s(2),(true->[])),arc(s(24),0,s(14),(true->[])),arc(s(24),1,s(3),(true->[])),arc(s(25),0,s(19),(true->[])),arc(s(25),1,s(4),(true->[])),arc(s(26),1,s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_gt_4, kernel([source(s(1)),sink(s(14))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(5),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(2),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(6),(true->[])),arc(s(10),0,s(5),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_lt_up_minus_4, kernel([source(s(1)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(3),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(27),(true->[])),arc(s(17),0,s(6),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(10),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(3),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(27),(true->[])),arc(s(23),0,s(6),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(10),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(27),(true->[])),arc(s(25),0,s(15),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(27),(true->[])),arc(s(26),0,s(21),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(27),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_eq_up_minus_5, kernel([source(s(6)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(8),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(11),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(15),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(20),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(26),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(11),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(8),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(27),(true->[])),arc(s(17),0,s(11),(true->[])),arc(s(17),1,s(22),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(15),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(24),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(8),(true->[])),arc(s(21),1,s(29),(true->[])),arc(s(21),2,s(34),(true->[])),arc(s(22),0,s(11),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(34),(true->[])),arc(s(23),0,s(15),(true->[])),arc(s(23),1,s(31),(true->[])),arc(s(23),2,s(34),(true->[])),arc(s(24),0,s(20),(true->[])),arc(s(24),1,s(32),(true->[])),arc(s(24),2,s(34),(true->[])),arc(s(25),0,s(28),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(26),0,s(28),(true->[])),arc(s(26),1,s(28),(true->[])),arc(s(26),2,s(34),(true->[])),arc(s(27),0,s(28),(true->[])),arc(s(27),1,s(33),(true->[])),arc(s(27),2,s(34),(true->[])),arc(s(29),0,s(8),(true->[])),arc(s(29),1,s(1),(true->[])),arc(s(30),0,s(11),(true->[])),arc(s(30),1,s(2),(true->[])),arc(s(31),0,s(15),(true->[])),arc(s(31),1,s(3),(true->[])),arc(s(32),0,s(20),(true->[])),arc(s(32),1,s(4),(true->[])),arc(s(33),0,s(26),(true->[])),arc(s(33),1,s(5),(true->[])),arc(s(34),1,s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_gt_5, kernel([source(s(1)),sink(s(20))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(6),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(2),(true->[])),arc(s(13),0,s(8),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(6),(true->[])),arc(s(14),0,s(8),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(9),(true->[])),arc(s(15),0,s(8),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(2),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(9),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_lt_up_minus_5, kernel([source(s(1)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(9),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(3),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(20),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(20),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(3),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(27),(true->[])),arc(s(17),0,s(6),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(10),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(27),(true->[])),arc(s(20),0,s(28),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(28),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(3),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(35),(true->[])),arc(s(23),0,s(6),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(35),(true->[])),arc(s(24),0,s(10),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(35),(true->[])),arc(s(25),0,s(15),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(35),(true->[])),arc(s(26),0,s(21),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(35),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(3),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(6),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(10),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(35),(true->[])),arc(s(32),0,s(15),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),0,s(21),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(28),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(35),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(35),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(5)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(5)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(1),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(2),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(5)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(5)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(7)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(1),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(2),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(5)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(2),(true->[])),arc(s(4)*s(4),1,s(6)*s(6),(true->[])),arc(s(4)*s(4),2,s(7)*s(3),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(3),(true->[])),arc(s(5)*s(3),0,s(7)*s(1),(true->[])),arc(s(5)*s(3),1,s(7)*s(4),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(2),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(6),0,s(5)*s(8),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(1),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(2),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(5),(true->[])),arc(s(7)*s(5),0,s(7)*s(2),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(7)*s(6),0,s(7)*s(8),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(3),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(5),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(5)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(5)*s(3),(true->[])),arc(s(4)*s(4),1,s(6)*s(5),(true->[])),arc(s(4)*s(4),2,s(7)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(4),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(3),(true->[])),arc(s(6)*s(5),1,s(6)*s(7),(true->[])),arc(s(6)*s(5),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(1),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(4),0,s(7)*s(3),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(3),(true->[])),arc(s(7)*s(6),1,s(7)*s(8),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(6)*s(7),0,s(5)*s(9),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(7)*s(2),(true->[])),arc(s(7)*s(5),0,s(7)*s(3),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(2),(true->[])),arc(s(7)*s(8),0,s(7)*s(9),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(6),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(7)*s(7),0,s(7)*s(9),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(2),(true->[])),arc(s(7)*s(9),0,s(7)*s(9),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(7)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(5)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(5)*s(3),(true->[])),arc(s(4)*s(4),1,s(6)*s(7),(true->[])),arc(s(4)*s(4),2,s(7)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(4),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(6),(true->[])),arc(s(6)*s(7),0,s(5)*s(5),(true->[])),arc(s(6)*s(7),1,s(6)*s(8),(true->[])),arc(s(6)*s(7),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(1),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(4),0,s(7)*s(3),(true->[])),arc(s(7)*s(4),1,s(7)*s(7),(true->[])),arc(s(7)*s(4),2,s(7)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(3),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(10),(true->[])),arc(s(6)*s(8),0,s(5)*s(5),(true->[])),arc(s(6)*s(8),1,s(6)*s(11),(true->[])),arc(s(6)*s(8),2,s(7)*s(2),(true->[])),arc(s(7)*s(7),0,s(7)*s(5),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(7)*s(2),(true->[])),arc(s(7)*s(9),0,s(7)*s(5),(true->[])),arc(s(7)*s(9),1,s(7)*s(12),(true->[])),arc(s(7)*s(9),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(10),(true->[])),arc(s(7)*s(10),0,s(7)*s(5),(true->[])),arc(s(7)*s(10),1,s(7)*s(13),(true->[])),arc(s(7)*s(10),2,s(7)*s(10),(true->[])),arc(s(6)*s(11),0,s(5)*s(14),(true->[])),arc(s(6)*s(11),1,s(6)*s(11),(true->[])),arc(s(6)*s(11),2,s(7)*s(2),(true->[])),arc(s(7)*s(8),0,s(7)*s(5),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(7)*s(2),(true->[])),arc(s(7)*s(12),0,s(7)*s(14),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(7)*s(6),(true->[])),arc(s(7)*s(13),0,s(7)*s(14),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(7)*s(10),(true->[])),arc(s(5)*s(14),0,s(7)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(14),(true->[])),arc(s(5)*s(14),2,s(7)*s(14),(true->[])),arc(s(7)*s(11),0,s(7)*s(14),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(7)*s(2),(true->[])),arc(s(7)*s(14),0,s(7)*s(14),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(7)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(5)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(5)*s(1),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(5)*s(3),(true->[])),arc(s(4)*s(4),1,s(6)*s(7),(true->[])),arc(s(4)*s(4),2,s(7)*s(2),(true->[])),arc(s(5)*s(1),0,s(7)*s(1),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(2),(true->[])),arc(s(5)*s(2),0,s(7)*s(1),(true->[])),arc(s(5)*s(2),1,s(7)*s(4),(true->[])),arc(s(5)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(3),0,s(7)*s(3),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(6),(true->[])),arc(s(6)*s(7),0,s(5)*s(5),(true->[])),arc(s(6)*s(7),1,s(6)*s(10),(true->[])),arc(s(6)*s(7),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(1),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(4),0,s(7)*s(3),(true->[])),arc(s(7)*s(4),1,s(7)*s(7),(true->[])),arc(s(7)*s(4),2,s(7)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(3),(true->[])),arc(s(7)*s(6),1,s(7)*s(11),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(5)*s(5),0,s(7)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(5),(true->[])),arc(s(5)*s(5),2,s(7)*s(9),(true->[])),arc(s(6)*s(10),0,s(5)*s(8),(true->[])),arc(s(6)*s(10),1,s(6)*s(12),(true->[])),arc(s(6)*s(10),2,s(7)*s(2),(true->[])),arc(s(7)*s(7),0,s(7)*s(5),(true->[])),arc(s(7)*s(7),1,s(7)*s(10),(true->[])),arc(s(7)*s(7),2,s(7)*s(2),(true->[])),arc(s(7)*s(11),0,s(7)*s(8),(true->[])),arc(s(7)*s(11),1,s(7)*s(13),(true->[])),arc(s(7)*s(11),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(9),(true->[])),arc(s(7)*s(9),0,s(7)*s(5),(true->[])),arc(s(7)*s(9),1,s(7)*s(14),(true->[])),arc(s(7)*s(9),2,s(7)*s(9),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(15),(true->[])),arc(s(6)*s(12),0,s(5)*s(8),(true->[])),arc(s(6)*s(12),1,s(6)*s(16),(true->[])),arc(s(6)*s(12),2,s(7)*s(2),(true->[])),arc(s(7)*s(10),0,s(7)*s(8),(true->[])),arc(s(7)*s(10),1,s(7)*s(12),(true->[])),arc(s(7)*s(10),2,s(7)*s(2),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(15),(true->[])),arc(s(7)*s(13),0,s(7)*s(8),(true->[])),arc(s(7)*s(13),1,s(7)*s(17),(true->[])),arc(s(7)*s(13),2,s(7)*s(6),(true->[])),arc(s(7)*s(14),0,s(7)*s(8),(true->[])),arc(s(7)*s(14),1,s(7)*s(18),(true->[])),arc(s(7)*s(14),2,s(7)*s(9),(true->[])),arc(s(7)*s(15),0,s(7)*s(8),(true->[])),arc(s(7)*s(15),1,s(7)*s(19),(true->[])),arc(s(7)*s(15),2,s(7)*s(15),(true->[])),arc(s(6)*s(16),0,s(5)*s(20),(true->[])),arc(s(6)*s(16),1,s(6)*s(16),(true->[])),arc(s(6)*s(16),2,s(7)*s(2),(true->[])),arc(s(7)*s(12),0,s(7)*s(8),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(7)*s(2),(true->[])),arc(s(7)*s(17),0,s(7)*s(20),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(7)*s(6),(true->[])),arc(s(7)*s(18),0,s(7)*s(20),(true->[])),arc(s(7)*s(18),1,s(7)*s(18),(true->[])),arc(s(7)*s(18),2,s(7)*s(9),(true->[])),arc(s(7)*s(19),0,s(7)*s(20),(true->[])),arc(s(7)*s(19),1,s(7)*s(19),(true->[])),arc(s(7)*s(19),2,s(7)*s(15),(true->[])),arc(s(5)*s(20),0,s(7)*s(20),(true->[])),arc(s(5)*s(20),1,s(7)*s(20),(true->[])),arc(s(5)*s(20),2,s(7)*s(20),(true->[])),arc(s(7)*s(16),0,s(7)*s(20),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(7)*s(2),(true->[])),arc(s(7)*s(20),0,s(7)*s(20),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(7)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(9)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(3)*s(8),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(1),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(6),(true->[])),arc(s(8)*s(4),2,s(9)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(3),(true->[])),arc(s(5)*s(5),0,s(9)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(9)*s(2),(true->[])),arc(s(6)*s(2),1,s(9)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(9)*s(4),0,s(9)*s(2),(true->[])),arc(s(9)*s(4),1,s(9)*s(6),(true->[])),arc(s(9)*s(4),2,s(9)*s(3),(true->[])),arc(s(8)*s(6),0,s(6)*s(8),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(3),(true->[])),arc(s(8)*s(7),0,s(6)*s(8),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(2),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(8),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(3),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(5),(true->[])),arc(s(8)*s(8),0,s(6)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(3)*s(3),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(8)*s(5),(true->[])),arc(s(8)*s(4),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(6),0,s(9)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(9),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(9)*s(2),(true->[])),arc(s(9)*s(4),0,s(9)*s(3),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(2),(true->[])),arc(s(8)*s(5),0,s(6)*s(3),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(9)*s(2),(true->[])),arc(s(8)*s(8),0,s(6)*s(9),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(3),(true->[])),arc(s(9)*s(6),1,s(9)*s(8),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(3)*s(9),0,s(6)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(9)*s(5),0,s(9)*s(3),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(2),(true->[])),arc(s(8)*s(7),0,s(6)*s(9),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(2),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(9),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(6),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(9),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(2),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(8)*s(9),0,s(6)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(9)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(14)),sink(s(9)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(6),0,s(9)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(10),(true->[])),arc(s(7)*s(8),0,s(3)*s(5),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(9)*s(2),(true->[])),arc(s(9)*s(4),0,s(9)*s(3),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(2),(true->[])),arc(s(8)*s(7),0,s(6)*s(5),(true->[])),arc(s(8)*s(7),1,s(8)*s(8),(true->[])),arc(s(8)*s(7),2,s(9)*s(2),(true->[])),arc(s(8)*s(9),0,s(6)*s(5),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(9)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(3),(true->[])),arc(s(9)*s(6),1,s(9)*s(9),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(5)*s(10),0,s(9)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(9)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(7)*s(11),0,s(3)*s(14),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(9)*s(2),(true->[])),arc(s(9)*s(7),0,s(9)*s(5),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(9)*s(2),(true->[])),arc(s(8)*s(8),0,s(6)*s(5),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(9)*s(2),(true->[])),arc(s(8)*s(12),0,s(6)*s(14),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(9)*s(6),(true->[])),arc(s(9)*s(9),0,s(9)*s(5),(true->[])),arc(s(9)*s(9),1,s(9)*s(12),(true->[])),arc(s(9)*s(9),2,s(9)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(14),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(9)*s(10),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(10),(true->[])),arc(s(9)*s(10),0,s(9)*s(5),(true->[])),arc(s(9)*s(10),1,s(9)*s(13),(true->[])),arc(s(9)*s(10),2,s(9)*s(10),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(5)*s(14),(true->[])),arc(s(9)*s(8),0,s(9)*s(5),(true->[])),arc(s(9)*s(8),1,s(9)*s(11),(true->[])),arc(s(9)*s(8),2,s(9)*s(2),(true->[])),arc(s(8)*s(11),0,s(6)*s(14),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(9)*s(2),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(9)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(9)*s(12),0,s(9)*s(14),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(6),(true->[])),arc(s(9)*s(13),0,s(9)*s(14),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(10),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(9)*s(11),0,s(9)*s(14),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(2),(true->[])),arc(s(9)*s(14),0,s(9)*s(14),(true->[])),arc(s(9)*s(14),1,s(9)*s(14),(true->[])),arc(s(9)*s(14),2,s(9)*s(14),(true->[])),arc(s(8)*s(14),0,s(6)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(9)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(20)),sink(s(9)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(9)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(9)*s(1),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(7)*s(10),(true->[])),arc(s(7)*s(7),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(1),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(8)*s(7),(true->[])),arc(s(8)*s(4),2,s(9)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(5)*s(6),0,s(9)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(11),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(9)*s(3),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(9),(true->[])),arc(s(7)*s(10),0,s(3)*s(8),(true->[])),arc(s(7)*s(10),1,s(7)*s(12),(true->[])),arc(s(7)*s(10),2,s(9)*s(2),(true->[])),arc(s(9)*s(4),0,s(9)*s(3),(true->[])),arc(s(9)*s(4),1,s(9)*s(7),(true->[])),arc(s(9)*s(4),2,s(9)*s(2),(true->[])),arc(s(8)*s(7),0,s(6)*s(5),(true->[])),arc(s(8)*s(7),1,s(8)*s(10),(true->[])),arc(s(8)*s(7),2,s(9)*s(2),(true->[])),arc(s(8)*s(11),0,s(6)*s(8),(true->[])),arc(s(8)*s(11),1,s(8)*s(13),(true->[])),arc(s(8)*s(11),2,s(9)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(3),(true->[])),arc(s(9)*s(6),1,s(9)*s(11),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(5)*s(9),0,s(9)*s(5),(true->[])),arc(s(5)*s(9),1,s(8)*s(14),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(5),0,s(9)*s(5),(true->[])),arc(s(6)*s(5),1,s(9)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(9),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(15),(true->[])),arc(s(7)*s(12),0,s(3)*s(8),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(9)*s(2),(true->[])),arc(s(9)*s(7),0,s(9)*s(5),(true->[])),arc(s(9)*s(7),1,s(9)*s(10),(true->[])),arc(s(9)*s(7),2,s(9)*s(2),(true->[])),arc(s(8)*s(10),0,s(6)*s(8),(true->[])),arc(s(8)*s(10),1,s(8)*s(12),(true->[])),arc(s(8)*s(10),2,s(9)*s(2),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(15),(true->[])),arc(s(8)*s(13),0,s(6)*s(8),(true->[])),arc(s(8)*s(13),1,s(8)*s(17),(true->[])),arc(s(8)*s(13),2,s(9)*s(6),(true->[])),arc(s(9)*s(11),0,s(9)*s(8),(true->[])),arc(s(9)*s(11),1,s(9)*s(13),(true->[])),arc(s(9)*s(11),2,s(9)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(8),(true->[])),arc(s(8)*s(14),1,s(8)*s(18),(true->[])),arc(s(8)*s(14),2,s(9)*s(9),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(5),(true->[])),arc(s(9)*s(9),1,s(9)*s(14),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(5)*s(15),0,s(9)*s(8),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(7)*s(16),0,s(3)*s(20),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(9)*s(2),(true->[])),arc(s(9)*s(10),0,s(9)*s(8),(true->[])),arc(s(9)*s(10),1,s(9)*s(12),(true->[])),arc(s(9)*s(10),2,s(9)*s(2),(true->[])),arc(s(8)*s(12),0,s(6)*s(8),(true->[])),arc(s(8)*s(12),1,s(8)*s(16),(true->[])),arc(s(8)*s(12),2,s(9)*s(2),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(15),(true->[])),arc(s(9)*s(15),0,s(9)*s(8),(true->[])),arc(s(9)*s(15),1,s(9)*s(19),(true->[])),arc(s(9)*s(15),2,s(9)*s(15),(true->[])),arc(s(8)*s(17),0,s(6)*s(20),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(9)*s(6),(true->[])),arc(s(9)*s(13),0,s(9)*s(8),(true->[])),arc(s(9)*s(13),1,s(9)*s(17),(true->[])),arc(s(9)*s(13),2,s(9)*s(6),(true->[])),arc(s(8)*s(18),0,s(6)*s(20),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(9)*s(9),(true->[])),arc(s(9)*s(14),0,s(9)*s(8),(true->[])),arc(s(9)*s(14),1,s(9)*s(18),(true->[])),arc(s(9)*s(14),2,s(9)*s(9),(true->[])),arc(s(8)*s(19),0,s(6)*s(20),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(9)*s(15),(true->[])),arc(s(3)*s(20),0,s(6)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(5)*s(20),(true->[])),arc(s(9)*s(12),0,s(9)*s(8),(true->[])),arc(s(9)*s(12),1,s(9)*s(16),(true->[])),arc(s(9)*s(12),2,s(9)*s(2),(true->[])),arc(s(8)*s(16),0,s(6)*s(20),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(9)*s(2),(true->[])),arc(s(9)*s(19),0,s(9)*s(20),(true->[])),arc(s(9)*s(19),1,s(9)*s(19),(true->[])),arc(s(9)*s(19),2,s(9)*s(15),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(9)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(9)*s(17),0,s(9)*s(20),(true->[])),arc(s(9)*s(17),1,s(9)*s(17),(true->[])),arc(s(9)*s(17),2,s(9)*s(6),(true->[])),arc(s(9)*s(18),0,s(9)*s(20),(true->[])),arc(s(9)*s(18),1,s(9)*s(18),(true->[])),arc(s(9)*s(18),2,s(9)*s(9),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(9)*s(16),0,s(9)*s(20),(true->[])),arc(s(9)*s(16),1,s(9)*s(16),(true->[])),arc(s(9)*s(16),2,s(9)*s(2),(true->[])),arc(s(9)*s(20),0,s(9)*s(20),(true->[])),arc(s(9)*s(20),1,s(9)*s(20),(true->[])),arc(s(9)*s(20),2,s(9)*s(20),(true->[])),arc(s(8)*s(20),0,s(6)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(9)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(3)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(3),0,s(10)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(2),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(4),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(2),(true->[])),arc(s(12)*s(4),0,s(6)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(10)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(3)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(3),0,s(10)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(2),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(4),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(4),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(2),(true->[])),arc(s(12)*s(4),0,s(6)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(10)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(14)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8)),sink(s(14)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(10)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(3)*s(8),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(14)*s(1),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(5)*s(5),0,s(10)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(11)*s(6),0,s(3)*s(8),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(1),(true->[])),arc(s(14)*s(3),1,s(14)*s(4),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(13)*s(4),0,s(10)*s(2),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(14)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(3),(true->[])),arc(s(12)*s(6),0,s(6)*s(8),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(3),(true->[])),arc(s(8)*s(7),0,s(6)*s(8),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(5),(true->[])),arc(s(9)*s(5),0,s(14)*s(2),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(2),0,s(14)*s(2),(true->[])),arc(s(10)*s(2),1,s(14)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(5)*s(8),0,s(10)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(14)*s(4),0,s(14)*s(2),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(3),(true->[])),arc(s(13)*s(6),0,s(10)*s(8),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(3),(true->[])),arc(s(12)*s(7),0,s(6)*s(8),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(5),(true->[])),arc(s(14)*s(5),0,s(14)*s(2),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(5),(true->[])),arc(s(13)*s(7),0,s(10)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(5),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(5),(true->[])),arc(s(8)*s(8),0,s(6)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(14)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(8),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(3),(true->[])),arc(s(14)*s(7),0,s(14)*s(8),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(5),(true->[])),arc(s(12)*s(8),0,s(6)*s(8),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(10)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(9)),sink(s(13)*s(9)),sink(s(14)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(3)*s(3),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(11)*s(7),0,s(3)*s(9),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(14)*s(2),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(12)*s(5),0,s(6)*s(3),(true->[])),arc(s(12)*s(5),1,s(12)*s(7),(true->[])),arc(s(12)*s(5),2,s(14)*s(2),(true->[])),arc(s(8)*s(8),0,s(6)*s(9),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(14)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(3)*s(9),0,s(6)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(14)*s(4),0,s(14)*s(3),(true->[])),arc(s(14)*s(4),1,s(14)*s(5),(true->[])),arc(s(14)*s(4),2,s(14)*s(2),(true->[])),arc(s(13)*s(5),0,s(10)*s(3),(true->[])),arc(s(13)*s(5),1,s(13)*s(7),(true->[])),arc(s(13)*s(5),2,s(14)*s(2),(true->[])),arc(s(12)*s(7),0,s(6)*s(9),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(14)*s(2),(true->[])),arc(s(6)*s(9),0,s(10)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(12)*s(8),0,s(6)*s(9),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(3),(true->[])),arc(s(14)*s(6),1,s(14)*s(8),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(8),0,s(10)*s(9),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(6),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(5)*s(9),0,s(10)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(14)*s(5),0,s(14)*s(3),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(2),(true->[])),arc(s(13)*s(7),0,s(10)*s(9),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(2),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(14)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(8),0,s(14)*s(9),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(7),0,s(14)*s(9),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(2),(true->[])),arc(s(13)*s(9),0,s(10)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(9),0,s(14)*s(9),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(12)*s(9),0,s(6)*s(9),(true->[])),arc(s(12)*s(9),1,s(12)*s(9),(true->[])),arc(s(12)*s(9),2,s(14)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(14)),sink(s(13)*s(14)),sink(s(14)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(10),(true->[])),arc(s(11)*s(8),0,s(3)*s(5),(true->[])),arc(s(11)*s(8),1,s(11)*s(11),(true->[])),arc(s(11)*s(8),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(14)*s(2),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(12)*s(7),0,s(6)*s(5),(true->[])),arc(s(12)*s(7),1,s(12)*s(8),(true->[])),arc(s(12)*s(7),2,s(14)*s(2),(true->[])),arc(s(8)*s(9),0,s(6)*s(5),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(14)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(10)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(11)*s(11),0,s(3)*s(14),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(2),(true->[])),arc(s(14)*s(4),0,s(14)*s(3),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(2),(true->[])),arc(s(13)*s(7),0,s(10)*s(5),(true->[])),arc(s(13)*s(7),1,s(13)*s(8),(true->[])),arc(s(13)*s(7),2,s(14)*s(2),(true->[])),arc(s(12)*s(8),0,s(6)*s(5),(true->[])),arc(s(12)*s(8),1,s(12)*s(11),(true->[])),arc(s(12)*s(8),2,s(14)*s(2),(true->[])),arc(s(12)*s(12),0,s(6)*s(14),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(3),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(5),(true->[])),arc(s(13)*s(9),1,s(13)*s(12),(true->[])),arc(s(13)*s(9),2,s(14)*s(6),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(14),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(14)*s(10),(true->[])),arc(s(9)*s(10),0,s(14)*s(5),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(10),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(5)*s(14),(true->[])),arc(s(14)*s(7),0,s(14)*s(5),(true->[])),arc(s(14)*s(7),1,s(14)*s(8),(true->[])),arc(s(14)*s(7),2,s(14)*s(2),(true->[])),arc(s(13)*s(8),0,s(10)*s(5),(true->[])),arc(s(13)*s(8),1,s(13)*s(11),(true->[])),arc(s(13)*s(8),2,s(14)*s(2),(true->[])),arc(s(12)*s(11),0,s(6)*s(14),(true->[])),arc(s(12)*s(11),1,s(12)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(2),(true->[])),arc(s(6)*s(14),0,s(10)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(14)*s(9),0,s(14)*s(5),(true->[])),arc(s(14)*s(9),1,s(14)*s(12),(true->[])),arc(s(14)*s(9),2,s(14)*s(6),(true->[])),arc(s(13)*s(12),0,s(10)*s(14),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(6),(true->[])),arc(s(12)*s(13),0,s(6)*s(14),(true->[])),arc(s(12)*s(13),1,s(12)*s(13),(true->[])),arc(s(12)*s(13),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(5),(true->[])),arc(s(14)*s(10),1,s(14)*s(13),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(13)*s(13),0,s(10)*s(14),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(10),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(10),(true->[])),arc(s(5)*s(14),0,s(10)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(14)*s(8),0,s(14)*s(5),(true->[])),arc(s(14)*s(8),1,s(14)*s(11),(true->[])),arc(s(14)*s(8),2,s(14)*s(2),(true->[])),arc(s(13)*s(11),0,s(10)*s(14),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(2),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(14)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(12),0,s(14)*s(14),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(6),(true->[])),arc(s(14)*s(13),0,s(14)*s(14),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(10),(true->[])),arc(s(8)*s(14),0,s(6)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(11),0,s(14)*s(14),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(2),(true->[])),arc(s(13)*s(14),0,s(10)*s(14),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(14),0,s(6)*s(14),(true->[])),arc(s(12)*s(14),1,s(12)*s(14),(true->[])),arc(s(12)*s(14),2,s(14)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(20)),sink(s(13)*s(20)),sink(s(14)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(14)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(14)*s(1),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(11),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(9),(true->[])),arc(s(11)*s(10),0,s(3)*s(8),(true->[])),arc(s(11)*s(10),1,s(11)*s(12),(true->[])),arc(s(11)*s(10),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(1),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(13)*s(7),(true->[])),arc(s(13)*s(4),2,s(14)*s(2),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(12)*s(7),0,s(6)*s(5),(true->[])),arc(s(12)*s(7),1,s(12)*s(10),(true->[])),arc(s(12)*s(7),2,s(14)*s(2),(true->[])),arc(s(8)*s(11),0,s(6)*s(8),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(14)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(11),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(14)*s(3),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(5)*s(9),0,s(10)*s(5),(true->[])),arc(s(5)*s(9),1,s(8)*s(14),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(9),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(15),(true->[])),arc(s(11)*s(12),0,s(3)*s(8),(true->[])),arc(s(11)*s(12),1,s(11)*s(16),(true->[])),arc(s(11)*s(12),2,s(14)*s(2),(true->[])),arc(s(14)*s(4),0,s(14)*s(3),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(2),(true->[])),arc(s(13)*s(7),0,s(10)*s(5),(true->[])),arc(s(13)*s(7),1,s(13)*s(10),(true->[])),arc(s(13)*s(7),2,s(14)*s(2),(true->[])),arc(s(12)*s(10),0,s(6)*s(8),(true->[])),arc(s(12)*s(10),1,s(12)*s(12),(true->[])),arc(s(12)*s(10),2,s(14)*s(2),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(6)*s(8),(true->[])),arc(s(12)*s(13),1,s(12)*s(17),(true->[])),arc(s(12)*s(13),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(3),(true->[])),arc(s(14)*s(6),1,s(14)*s(11),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(13)*s(11),0,s(10)*s(8),(true->[])),arc(s(13)*s(11),1,s(13)*s(13),(true->[])),arc(s(13)*s(11),2,s(14)*s(6),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(8),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(14)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(5),(true->[])),arc(s(9)*s(9),1,s(13)*s(14),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(5),0,s(14)*s(5),(true->[])),arc(s(10)*s(5),1,s(14)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(9),(true->[])),arc(s(5)*s(15),0,s(10)*s(8),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(11)*s(16),0,s(3)*s(20),(true->[])),arc(s(11)*s(16),1,s(11)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(2),(true->[])),arc(s(14)*s(7),0,s(14)*s(5),(true->[])),arc(s(14)*s(7),1,s(14)*s(10),(true->[])),arc(s(14)*s(7),2,s(14)*s(2),(true->[])),arc(s(13)*s(10),0,s(10)*s(8),(true->[])),arc(s(13)*s(10),1,s(13)*s(12),(true->[])),arc(s(13)*s(10),2,s(14)*s(2),(true->[])),arc(s(12)*s(12),0,s(6)*s(8),(true->[])),arc(s(12)*s(12),1,s(12)*s(16),(true->[])),arc(s(12)*s(12),2,s(14)*s(2),(true->[])),arc(s(9)*s(15),0,s(14)*s(8),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(14)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(15),(true->[])),arc(s(12)*s(17),0,s(6)*s(20),(true->[])),arc(s(12)*s(17),1,s(12)*s(17),(true->[])),arc(s(12)*s(17),2,s(14)*s(6),(true->[])),arc(s(14)*s(11),0,s(14)*s(8),(true->[])),arc(s(14)*s(11),1,s(14)*s(13),(true->[])),arc(s(14)*s(11),2,s(14)*s(6),(true->[])),arc(s(13)*s(13),0,s(10)*s(8),(true->[])),arc(s(13)*s(13),1,s(13)*s(17),(true->[])),arc(s(13)*s(13),2,s(14)*s(6),(true->[])),arc(s(12)*s(18),0,s(6)*s(20),(true->[])),arc(s(12)*s(18),1,s(12)*s(18),(true->[])),arc(s(12)*s(18),2,s(14)*s(9),(true->[])),arc(s(14)*s(9),0,s(14)*s(5),(true->[])),arc(s(14)*s(9),1,s(14)*s(14),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(13)*s(14),0,s(10)*s(8),(true->[])),arc(s(13)*s(14),1,s(13)*s(18),(true->[])),arc(s(13)*s(14),2,s(14)*s(9),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(9),(true->[])),arc(s(8)*s(19),0,s(6)*s(20),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(14)*s(15),(true->[])),arc(s(3)*s(20),0,s(6)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(5)*s(20),(true->[])),arc(s(14)*s(10),0,s(14)*s(8),(true->[])),arc(s(14)*s(10),1,s(14)*s(12),(true->[])),arc(s(14)*s(10),2,s(14)*s(2),(true->[])),arc(s(13)*s(12),0,s(10)*s(8),(true->[])),arc(s(13)*s(12),1,s(13)*s(16),(true->[])),arc(s(13)*s(12),2,s(14)*s(2),(true->[])),arc(s(12)*s(16),0,s(6)*s(20),(true->[])),arc(s(12)*s(16),1,s(12)*s(16),(true->[])),arc(s(12)*s(16),2,s(14)*s(2),(true->[])),arc(s(13)*s(19),0,s(10)*s(20),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(14)*s(15),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(15),(true->[])),arc(s(14)*s(15),0,s(14)*s(8),(true->[])),arc(s(14)*s(15),1,s(14)*s(19),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(6)*s(20),0,s(10)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(14)*s(13),0,s(14)*s(8),(true->[])),arc(s(14)*s(13),1,s(14)*s(17),(true->[])),arc(s(14)*s(13),2,s(14)*s(6),(true->[])),arc(s(13)*s(17),0,s(10)*s(20),(true->[])),arc(s(13)*s(17),1,s(13)*s(17),(true->[])),arc(s(13)*s(17),2,s(14)*s(6),(true->[])),arc(s(14)*s(14),0,s(14)*s(8),(true->[])),arc(s(14)*s(14),1,s(14)*s(18),(true->[])),arc(s(14)*s(14),2,s(14)*s(9),(true->[])),arc(s(13)*s(18),0,s(10)*s(20),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(14)*s(9),(true->[])),arc(s(12)*s(19),0,s(6)*s(20),(true->[])),arc(s(12)*s(19),1,s(12)*s(19),(true->[])),arc(s(12)*s(19),2,s(14)*s(15),(true->[])),arc(s(5)*s(20),0,s(10)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(14)*s(12),0,s(14)*s(8),(true->[])),arc(s(14)*s(12),1,s(14)*s(16),(true->[])),arc(s(14)*s(12),2,s(14)*s(2),(true->[])),arc(s(13)*s(16),0,s(10)*s(20),(true->[])),arc(s(13)*s(16),1,s(13)*s(16),(true->[])),arc(s(13)*s(16),2,s(14)*s(2),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(14)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(14)*s(19),0,s(14)*s(20),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(15),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(14)*s(17),0,s(14)*s(20),(true->[])),arc(s(14)*s(17),1,s(14)*s(17),(true->[])),arc(s(14)*s(17),2,s(14)*s(6),(true->[])),arc(s(14)*s(18),0,s(14)*s(20),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(9),(true->[])),arc(s(8)*s(20),0,s(6)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(14)*s(20),(true->[])),arc(s(14)*s(16),0,s(14)*s(20),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(2),(true->[])),arc(s(14)*s(20),0,s(14)*s(20),(true->[])),arc(s(14)*s(20),1,s(14)*s(20),(true->[])),arc(s(14)*s(20),2,s(14)*s(20),(true->[])),arc(s(13)*s(20),0,s(10)*s(20),(true->[])),arc(s(13)*s(20),1,s(13)*s(20),(true->[])),arc(s(13)*s(20),2,s(14)*s(20),(true->[])),arc(s(12)*s(20),0,s(6)*s(20),(true->[])),arc(s(12)*s(20),1,s(12)*s(20),(true->[])),arc(s(12)*s(20),2,s(14)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(3)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(3),0,s(10)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(3)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(2),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(18)*s(3),0,s(10)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(2),(true->[])),arc(s(12)*s(4),0,s(6)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(10)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(4),0,s(6)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(10)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(3)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(3),0,s(10)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(3)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(20)*s(2),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(18)*s(3),0,s(10)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(20)*s(2),(true->[])),arc(s(12)*s(4),0,s(6)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(10)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(2),(true->[])),arc(s(17)*s(4),0,s(6)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(4),0,s(10)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(20)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(8)),sink(s(18)*s(8)),sink(s(19)*s(8)),sink(s(20)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(10)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(3)*s(8),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(15)*s(1),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(5)*s(5),0,s(10)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(11)*s(6),0,s(3)*s(8),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(20)*s(1),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(10)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(12)*s(6),0,s(6)*s(8),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(3),(true->[])),arc(s(8)*s(7),0,s(6)*s(8),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(5),(true->[])),arc(s(9)*s(5),0,s(15)*s(2),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(5)*s(8),0,s(10)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(16)*s(6),0,s(3)*s(8),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(20)*s(3),(true->[])),arc(s(20)*s(3),0,s(20)*s(1),(true->[])),arc(s(20)*s(3),1,s(20)*s(4),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(2),(true->[])),arc(s(19)*s(4),1,s(19)*s(6),(true->[])),arc(s(19)*s(4),2,s(20)*s(3),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(3),(true->[])),arc(s(18)*s(6),0,s(10)*s(8),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(20)*s(3),(true->[])),arc(s(17)*s(6),0,s(6)*s(8),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(20)*s(3),(true->[])),arc(s(12)*s(7),0,s(6)*s(8),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(20)*s(2),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(13)*s(7),0,s(10)*s(8),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(20)*s(5),(true->[])),arc(s(15)*s(2),0,s(20)*s(2),(true->[])),arc(s(15)*s(2),1,s(20)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(8)*s(8),0,s(6)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(8),(true->[])),arc(s(9)*s(8),0,s(15)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(20)*s(4),0,s(20)*s(2),(true->[])),arc(s(20)*s(4),1,s(20)*s(6),(true->[])),arc(s(20)*s(4),2,s(20)*s(3),(true->[])),arc(s(19)*s(6),0,s(15)*s(8),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(20)*s(3),(true->[])),arc(s(17)*s(7),0,s(6)*s(8),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(5),(true->[])),arc(s(20)*s(5),0,s(20)*s(2),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(5),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(5),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(2),(true->[])),arc(s(20)*s(2),2,s(20)*s(5),(true->[])),arc(s(18)*s(7),0,s(10)*s(8),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(5),(true->[])),arc(s(12)*s(8),0,s(6)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(8),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(20)*s(8),(true->[])),arc(s(13)*s(8),0,s(10)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(8),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(20)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(8),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(3),(true->[])),arc(s(20)*s(7),0,s(20)*s(8),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(5),(true->[])),arc(s(17)*s(8),0,s(6)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(15)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(8),(true->[])),arc(s(18)*s(8),0,s(10)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(9)),sink(s(18)*s(9)),sink(s(19)*s(9)),sink(s(20)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(3)*s(3),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(11)*s(7),0,s(3)*s(9),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(6)*s(3),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(20)*s(2),(true->[])),arc(s(8)*s(8),0,s(6)*s(9),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(3)*s(9),0,s(6)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(16)*s(7),0,s(3)*s(9),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(3),(true->[])),arc(s(19)*s(4),1,s(19)*s(5),(true->[])),arc(s(19)*s(4),2,s(20)*s(2),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(18)*s(5),0,s(10)*s(3),(true->[])),arc(s(18)*s(5),1,s(18)*s(7),(true->[])),arc(s(18)*s(5),2,s(20)*s(2),(true->[])),arc(s(17)*s(7),0,s(6)*s(9),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(20)*s(2),(true->[])),arc(s(6)*s(9),0,s(10)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(12)*s(8),0,s(6)*s(9),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(8),0,s(10)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(6),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(5)*s(9),0,s(10)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(20)*s(4),0,s(20)*s(3),(true->[])),arc(s(20)*s(4),1,s(20)*s(5),(true->[])),arc(s(20)*s(4),2,s(20)*s(2),(true->[])),arc(s(19)*s(5),0,s(15)*s(3),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(20)*s(2),(true->[])),arc(s(18)*s(7),0,s(10)*s(9),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(20)*s(2),(true->[])),arc(s(9)*s(9),0,s(15)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(9),0,s(15)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(17)*s(8),0,s(6)*s(9),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(3),(true->[])),arc(s(20)*s(6),1,s(20)*s(8),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(8),0,s(15)*s(9),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(20)*s(6),(true->[])),arc(s(20)*s(3),0,s(20)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(6),(true->[])),arc(s(18)*s(8),0,s(10)*s(9),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(20)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(20)*s(5),0,s(20)*s(3),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(2),(true->[])),arc(s(19)*s(7),0,s(15)*s(9),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(20)*s(2),(true->[])),arc(s(13)*s(9),0,s(10)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(9),(true->[])),arc(s(15)*s(9),1,s(20)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(8),0,s(20)*s(9),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(6),(true->[])),arc(s(12)*s(9),0,s(6)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(7),0,s(20)*s(9),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(2),(true->[])),arc(s(18)*s(9),0,s(10)*s(9),(true->[])),arc(s(18)*s(9),1,s(18)*s(9),(true->[])),arc(s(18)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(9),0,s(20)*s(9),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(15)*s(9),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(20)*s(9),(true->[])),arc(s(17)*s(9),0,s(6)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(20)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(14)),sink(s(18)*s(14)),sink(s(19)*s(14)),sink(s(20)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(10),(true->[])),arc(s(11)*s(8),0,s(3)*s(5),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(6)*s(5),(true->[])),arc(s(12)*s(7),1,s(17)*s(8),(true->[])),arc(s(12)*s(7),2,s(20)*s(2),(true->[])),arc(s(8)*s(9),0,s(6)*s(5),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(10)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(16)*s(11),0,s(3)*s(14),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(3),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(20)*s(2),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(18)*s(7),0,s(10)*s(5),(true->[])),arc(s(18)*s(7),1,s(18)*s(8),(true->[])),arc(s(18)*s(7),2,s(20)*s(2),(true->[])),arc(s(17)*s(8),0,s(6)*s(5),(true->[])),arc(s(17)*s(8),1,s(17)*s(11),(true->[])),arc(s(17)*s(8),2,s(20)*s(2),(true->[])),arc(s(12)*s(12),0,s(6)*s(14),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(5),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(20)*s(6),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(14),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(14)*s(10),(true->[])),arc(s(9)*s(10),0,s(15)*s(5),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(10),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(5)*s(14),(true->[])),arc(s(20)*s(4),0,s(20)*s(3),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(2),(true->[])),arc(s(19)*s(7),0,s(15)*s(5),(true->[])),arc(s(19)*s(7),1,s(19)*s(8),(true->[])),arc(s(19)*s(7),2,s(20)*s(2),(true->[])),arc(s(18)*s(8),0,s(10)*s(5),(true->[])),arc(s(18)*s(8),1,s(18)*s(11),(true->[])),arc(s(18)*s(8),2,s(20)*s(2),(true->[])),arc(s(17)*s(11),0,s(6)*s(14),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(20)*s(2),(true->[])),arc(s(6)*s(14),0,s(10)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(17)*s(12),0,s(6)*s(14),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(3),(true->[])),arc(s(20)*s(6),1,s(20)*s(9),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(9),0,s(15)*s(5),(true->[])),arc(s(19)*s(9),1,s(19)*s(12),(true->[])),arc(s(19)*s(9),2,s(20)*s(6),(true->[])),arc(s(20)*s(3),0,s(20)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(6),(true->[])),arc(s(18)*s(12),0,s(10)*s(14),(true->[])),arc(s(18)*s(12),1,s(18)*s(12),(true->[])),arc(s(18)*s(12),2,s(20)*s(6),(true->[])),arc(s(12)*s(13),0,s(6)*s(14),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(20)*s(5),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(10)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(20)*s(10),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(10),(true->[])),arc(s(5)*s(14),0,s(10)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(20)*s(7),0,s(20)*s(5),(true->[])),arc(s(20)*s(7),1,s(20)*s(8),(true->[])),arc(s(20)*s(7),2,s(20)*s(2),(true->[])),arc(s(19)*s(8),0,s(15)*s(5),(true->[])),arc(s(19)*s(8),1,s(19)*s(11),(true->[])),arc(s(19)*s(8),2,s(20)*s(2),(true->[])),arc(s(18)*s(11),0,s(10)*s(14),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(20)*s(2),(true->[])),arc(s(9)*s(14),0,s(15)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(10)*s(14),0,s(15)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(20)*s(9),0,s(20)*s(5),(true->[])),arc(s(20)*s(9),1,s(20)*s(12),(true->[])),arc(s(20)*s(9),2,s(20)*s(6),(true->[])),arc(s(19)*s(12),0,s(15)*s(14),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(20)*s(6),(true->[])),arc(s(17)*s(13),0,s(6)*s(14),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(20)*s(10),(true->[])),arc(s(20)*s(10),0,s(20)*s(5),(true->[])),arc(s(20)*s(10),1,s(20)*s(13),(true->[])),arc(s(20)*s(10),2,s(20)*s(10),(true->[])),arc(s(19)*s(13),0,s(15)*s(14),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(20)*s(10),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(10),(true->[])),arc(s(18)*s(13),0,s(10)*s(14),(true->[])),arc(s(18)*s(13),1,s(18)*s(13),(true->[])),arc(s(18)*s(13),2,s(20)*s(10),(true->[])),arc(s(8)*s(14),0,s(6)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(14)*s(14),(true->[])),arc(s(20)*s(8),0,s(20)*s(5),(true->[])),arc(s(20)*s(8),1,s(20)*s(11),(true->[])),arc(s(20)*s(8),2,s(20)*s(2),(true->[])),arc(s(19)*s(11),0,s(15)*s(14),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(20)*s(2),(true->[])),arc(s(13)*s(14),0,s(10)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(20)*s(14),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(15)*s(14),0,s(20)*s(14),(true->[])),arc(s(15)*s(14),1,s(20)*s(14),(true->[])),arc(s(15)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(12),0,s(20)*s(14),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(6),(true->[])),arc(s(20)*s(13),0,s(20)*s(14),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(10),(true->[])),arc(s(12)*s(14),0,s(6)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(11),0,s(20)*s(14),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(2),(true->[])),arc(s(18)*s(14),0,s(10)*s(14),(true->[])),arc(s(18)*s(14),1,s(18)*s(14),(true->[])),arc(s(18)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(20)*s(14),(true->[])),arc(s(19)*s(14),0,s(15)*s(14),(true->[])),arc(s(19)*s(14),1,s(19)*s(14),(true->[])),arc(s(19)*s(14),2,s(20)*s(14),(true->[])),arc(s(17)*s(14),0,s(6)*s(14),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(20)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(20)),sink(s(18)*s(20)),sink(s(19)*s(20)),sink(s(20)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(11),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(9),(true->[])),arc(s(11)*s(10),0,s(3)*s(8),(true->[])),arc(s(11)*s(10),1,s(16)*s(12),(true->[])),arc(s(11)*s(10),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(20)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(20)*s(1),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(6)*s(5),(true->[])),arc(s(12)*s(7),1,s(17)*s(10),(true->[])),arc(s(12)*s(7),2,s(20)*s(2),(true->[])),arc(s(8)*s(11),0,s(6)*s(8),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(11),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(5)*s(9),0,s(10)*s(5),(true->[])),arc(s(5)*s(9),1,s(8)*s(14),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(9),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(15),(true->[])),arc(s(16)*s(12),0,s(3)*s(8),(true->[])),arc(s(16)*s(12),1,s(16)*s(16),(true->[])),arc(s(16)*s(12),2,s(20)*s(2),(true->[])),arc(s(20)*s(2),0,s(20)*s(1),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(3),(true->[])),arc(s(19)*s(4),1,s(19)*s(7),(true->[])),arc(s(19)*s(4),2,s(20)*s(2),(true->[])),arc(s(20)*s(1),0,s(20)*s(1),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(2),(true->[])),arc(s(18)*s(7),0,s(10)*s(5),(true->[])),arc(s(18)*s(7),1,s(18)*s(10),(true->[])),arc(s(18)*s(7),2,s(20)*s(2),(true->[])),arc(s(17)*s(10),0,s(6)*s(8),(true->[])),arc(s(17)*s(10),1,s(17)*s(12),(true->[])),arc(s(17)*s(10),2,s(20)*s(2),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(6)*s(8),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(20)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(11),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(11),0,s(10)*s(8),(true->[])),arc(s(13)*s(11),1,s(18)*s(13),(true->[])),arc(s(13)*s(11),2,s(20)*s(6),(true->[])),arc(s(15)*s(3),0,s(20)*s(3),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(8),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(14)*s(9),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(13)*s(14),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(9),(true->[])),arc(s(5)*s(15),0,s(10)*s(8),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(16)*s(16),0,s(3)*s(20),(true->[])),arc(s(16)*s(16),1,s(16)*s(16),(true->[])),arc(s(16)*s(16),2,s(20)*s(2),(true->[])),arc(s(20)*s(4),0,s(20)*s(3),(true->[])),arc(s(20)*s(4),1,s(20)*s(7),(true->[])),arc(s(20)*s(4),2,s(20)*s(2),(true->[])),arc(s(19)*s(7),0,s(15)*s(5),(true->[])),arc(s(19)*s(7),1,s(19)*s(10),(true->[])),arc(s(19)*s(7),2,s(20)*s(2),(true->[])),arc(s(18)*s(10),0,s(10)*s(8),(true->[])),arc(s(18)*s(10),1,s(18)*s(12),(true->[])),arc(s(18)*s(10),2,s(20)*s(2),(true->[])),arc(s(17)*s(12),0,s(6)*s(8),(true->[])),arc(s(17)*s(12),1,s(17)*s(16),(true->[])),arc(s(17)*s(12),2,s(20)*s(2),(true->[])),arc(s(9)*s(15),0,s(15)*s(8),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(15),(true->[])),arc(s(17)*s(17),0,s(6)*s(20),(true->[])),arc(s(17)*s(17),1,s(17)*s(17),(true->[])),arc(s(17)*s(17),2,s(20)*s(6),(true->[])),arc(s(20)*s(6),0,s(20)*s(3),(true->[])),arc(s(20)*s(6),1,s(20)*s(11),(true->[])),arc(s(20)*s(6),2,s(20)*s(6),(true->[])),arc(s(19)*s(11),0,s(15)*s(8),(true->[])),arc(s(19)*s(11),1,s(19)*s(13),(true->[])),arc(s(19)*s(11),2,s(20)*s(6),(true->[])),arc(s(20)*s(3),0,s(20)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(6),(true->[])),arc(s(18)*s(13),0,s(10)*s(8),(true->[])),arc(s(18)*s(13),1,s(18)*s(17),(true->[])),arc(s(18)*s(13),2,s(20)*s(6),(true->[])),arc(s(12)*s(18),0,s(6)*s(20),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(5),(true->[])),arc(s(14)*s(9),1,s(19)*s(14),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(13)*s(14),0,s(10)*s(8),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(20)*s(9),(true->[])),arc(s(15)*s(5),0,s(20)*s(5),(true->[])),arc(s(15)*s(5),1,s(20)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(9),(true->[])),arc(s(8)*s(19),0,s(6)*s(20),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(14)*s(15),(true->[])),arc(s(3)*s(20),0,s(6)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(5)*s(20),(true->[])),arc(s(20)*s(7),0,s(20)*s(5),(true->[])),arc(s(20)*s(7),1,s(20)*s(10),(true->[])),arc(s(20)*s(7),2,s(20)*s(2),(true->[])),arc(s(19)*s(10),0,s(15)*s(8),(true->[])),arc(s(19)*s(10),1,s(19)*s(12),(true->[])),arc(s(19)*s(10),2,s(20)*s(2),(true->[])),arc(s(18)*s(12),0,s(10)*s(8),(true->[])),arc(s(18)*s(12),1,s(18)*s(16),(true->[])),arc(s(18)*s(12),2,s(20)*s(2),(true->[])),arc(s(17)*s(16),0,s(6)*s(20),(true->[])),arc(s(17)*s(16),1,s(17)*s(16),(true->[])),arc(s(17)*s(16),2,s(20)*s(2),(true->[])),arc(s(13)*s(19),0,s(10)*s(20),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(20)*s(15),(true->[])),arc(s(14)*s(15),0,s(20)*s(8),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(20)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(15),(true->[])),arc(s(6)*s(20),0,s(10)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(20)*s(11),0,s(20)*s(8),(true->[])),arc(s(20)*s(11),1,s(20)*s(13),(true->[])),arc(s(20)*s(11),2,s(20)*s(6),(true->[])),arc(s(19)*s(13),0,s(15)*s(8),(true->[])),arc(s(19)*s(13),1,s(19)*s(17),(true->[])),arc(s(19)*s(13),2,s(20)*s(6),(true->[])),arc(s(18)*s(17),0,s(10)*s(20),(true->[])),arc(s(18)*s(17),1,s(18)*s(17),(true->[])),arc(s(18)*s(17),2,s(20)*s(6),(true->[])),arc(s(17)*s(18),0,s(6)*s(20),(true->[])),arc(s(17)*s(18),1,s(17)*s(18),(true->[])),arc(s(17)*s(18),2,s(20)*s(9),(true->[])),arc(s(20)*s(9),0,s(20)*s(5),(true->[])),arc(s(20)*s(9),1,s(20)*s(14),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(14),0,s(15)*s(8),(true->[])),arc(s(19)*s(14),1,s(19)*s(18),(true->[])),arc(s(19)*s(14),2,s(20)*s(9),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(20)*s(9),(true->[])),arc(s(18)*s(18),0,s(10)*s(20),(true->[])),arc(s(18)*s(18),1,s(18)*s(18),(true->[])),arc(s(18)*s(18),2,s(20)*s(9),(true->[])),arc(s(12)*s(19),0,s(6)*s(20),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(20)*s(15),(true->[])),arc(s(5)*s(20),0,s(10)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(20)*s(10),0,s(20)*s(8),(true->[])),arc(s(20)*s(10),1,s(20)*s(12),(true->[])),arc(s(20)*s(10),2,s(20)*s(2),(true->[])),arc(s(19)*s(12),0,s(15)*s(8),(true->[])),arc(s(19)*s(12),1,s(19)*s(16),(true->[])),arc(s(19)*s(12),2,s(20)*s(2),(true->[])),arc(s(18)*s(16),0,s(10)*s(20),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(20)*s(2),(true->[])),arc(s(10)*s(20),0,s(15)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(18)*s(19),0,s(10)*s(20),(true->[])),arc(s(18)*s(19),1,s(18)*s(19),(true->[])),arc(s(18)*s(19),2,s(20)*s(15),(true->[])),arc(s(20)*s(15),0,s(20)*s(8),(true->[])),arc(s(20)*s(15),1,s(20)*s(19),(true->[])),arc(s(20)*s(15),2,s(20)*s(15),(true->[])),arc(s(19)*s(19),0,s(15)*s(20),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(20)*s(15),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(15),(true->[])),arc(s(9)*s(20),0,s(15)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(20)*s(13),0,s(20)*s(8),(true->[])),arc(s(20)*s(13),1,s(20)*s(17),(true->[])),arc(s(20)*s(13),2,s(20)*s(6),(true->[])),arc(s(19)*s(17),0,s(15)*s(20),(true->[])),arc(s(19)*s(17),1,s(19)*s(17),(true->[])),arc(s(19)*s(17),2,s(20)*s(6),(true->[])),arc(s(20)*s(14),0,s(20)*s(8),(true->[])),arc(s(20)*s(14),1,s(20)*s(18),(true->[])),arc(s(20)*s(14),2,s(20)*s(9),(true->[])),arc(s(19)*s(18),0,s(15)*s(20),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(20)*s(9),(true->[])),arc(s(17)*s(19),0,s(6)*s(20),(true->[])),arc(s(17)*s(19),1,s(17)*s(19),(true->[])),arc(s(17)*s(19),2,s(20)*s(15),(true->[])),arc(s(8)*s(20),0,s(6)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(14)*s(20),(true->[])),arc(s(20)*s(12),0,s(20)*s(8),(true->[])),arc(s(20)*s(12),1,s(20)*s(16),(true->[])),arc(s(20)*s(12),2,s(20)*s(2),(true->[])),arc(s(19)*s(16),0,s(15)*s(20),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(20)*s(2),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(20)*s(20),(true->[])),arc(s(15)*s(20),0,s(20)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(20)*s(19),0,s(20)*s(20),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(20)*s(15),(true->[])),arc(s(13)*s(20),0,s(10)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(20)*s(20),(true->[])),arc(s(20)*s(17),0,s(20)*s(20),(true->[])),arc(s(20)*s(17),1,s(20)*s(17),(true->[])),arc(s(20)*s(17),2,s(20)*s(6),(true->[])),arc(s(20)*s(18),0,s(20)*s(20),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(20)*s(9),(true->[])),arc(s(12)*s(20),0,s(6)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(20)*s(20),(true->[])),arc(s(20)*s(16),0,s(20)*s(20),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(2),(true->[])),arc(s(19)*s(20),0,s(15)*s(20),(true->[])),arc(s(19)*s(20),1,s(19)*s(20),(true->[])),arc(s(19)*s(20),2,s(20)*s(20),(true->[])),arc(s(20)*s(20),0,s(20)*s(20),(true->[])),arc(s(20)*s(20),1,s(20)*s(20),(true->[])),arc(s(20)*s(20),2,s(20)*s(20),(true->[])),arc(s(18)*s(20),0,s(10)*s(20),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(20)*s(20),(true->[])),arc(s(17)*s(20),0,s(6)*s(20),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(20)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(3)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(3),0,s(10)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(3)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(3),0,s(10)*s(4),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(27)*s(2),(true->[])),arc(s(12)*s(4),0,s(6)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(10)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(4),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(3)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(3),0,s(21)*s(4),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(27)*s(2),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(25)*s(3),0,s(15)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(27)*s(2),(true->[])),arc(s(24)*s(3),0,s(10)*s(4),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(3),0,s(6)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(27)*s(2),(true->[])),arc(s(17)*s(4),0,s(6)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(27)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(4),0,s(10)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(4),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(4),0,s(6)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(26)*s(4),0,s(21)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(27)*s(4),(true->[])),arc(s(25)*s(4),0,s(15)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(10)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(3)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(3),0,s(10)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(3)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(3),0,s(10)*s(4),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(27)*s(2),(true->[])),arc(s(12)*s(4),0,s(6)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(10)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(4),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(3)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(3),0,s(21)*s(4),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(27)*s(2),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(25)*s(3),0,s(15)*s(4),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(27)*s(2),(true->[])),arc(s(24)*s(3),0,s(10)*s(4),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(3),0,s(6)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(27)*s(2),(true->[])),arc(s(17)*s(4),0,s(6)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(27)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(4),0,s(10)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(4),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(2),(true->[])),arc(s(23)*s(4),0,s(6)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(27)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(26)*s(4),0,s(21)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(27)*s(4),(true->[])),arc(s(25)*s(4),0,s(15)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(27)*s(4),(true->[])),arc(s(24)*s(4),0,s(10)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(27)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(8)),sink(s(24)*s(8)),sink(s(25)*s(8)),sink(s(26)*s(8)),sink(s(27)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(10)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(3)*s(8),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(15)*s(1),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(5)*s(5),0,s(10)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(11)*s(6),0,s(3)*s(8),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(21)*s(1),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(10)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(12)*s(6),0,s(6)*s(8),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(3),(true->[])),arc(s(8)*s(7),0,s(6)*s(8),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(5),(true->[])),arc(s(9)*s(5),0,s(15)*s(2),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(5)*s(8),0,s(10)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(16)*s(6),0,s(3)*s(8),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(27)*s(1),(true->[])),arc(s(20)*s(3),1,s(26)*s(4),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(6),(true->[])),arc(s(19)*s(4),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(18)*s(6),0,s(10)*s(8),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(3),(true->[])),arc(s(17)*s(6),0,s(6)*s(8),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(27)*s(3),(true->[])),arc(s(12)*s(7),0,s(6)*s(8),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(21)*s(2),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(13)*s(7),0,s(10)*s(8),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(20)*s(5),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(8)*s(8),0,s(6)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(8),(true->[])),arc(s(9)*s(8),0,s(15)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(22)*s(6),0,s(3)*s(8),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(27)*s(3),(true->[])),arc(s(27)*s(3),0,s(27)*s(1),(true->[])),arc(s(27)*s(3),1,s(27)*s(4),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(4),0,s(21)*s(2),(true->[])),arc(s(26)*s(4),1,s(26)*s(6),(true->[])),arc(s(26)*s(4),2,s(27)*s(3),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(3),(true->[])),arc(s(25)*s(6),0,s(15)*s(8),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(27)*s(3),(true->[])),arc(s(24)*s(6),0,s(10)*s(8),(true->[])),arc(s(24)*s(6),1,s(24)*s(6),(true->[])),arc(s(24)*s(6),2,s(27)*s(3),(true->[])),arc(s(23)*s(6),0,s(6)*s(8),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(27)*s(3),(true->[])),arc(s(17)*s(7),0,s(6)*s(8),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(27)*s(5),(true->[])),arc(s(20)*s(5),0,s(27)*s(2),(true->[])),arc(s(20)*s(5),1,s(26)*s(7),(true->[])),arc(s(20)*s(5),2,s(27)*s(5),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(7),(true->[])),arc(s(19)*s(7),2,s(27)*s(5),(true->[])),arc(s(21)*s(2),0,s(27)*s(2),(true->[])),arc(s(21)*s(2),1,s(27)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(5),(true->[])),arc(s(18)*s(7),0,s(10)*s(8),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(5),(true->[])),arc(s(12)*s(8),0,s(6)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(8),(true->[])),arc(s(14)*s(8),0,s(21)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(20)*s(8),(true->[])),arc(s(13)*s(8),0,s(10)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(8),(true->[])),arc(s(15)*s(8),0,s(21)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(8),(true->[])),arc(s(27)*s(4),0,s(27)*s(2),(true->[])),arc(s(27)*s(4),1,s(27)*s(6),(true->[])),arc(s(27)*s(4),2,s(27)*s(3),(true->[])),arc(s(26)*s(6),0,s(21)*s(8),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(27)*s(3),(true->[])),arc(s(23)*s(7),0,s(6)*s(8),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(5),(true->[])),arc(s(27)*s(5),0,s(27)*s(2),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(5),(true->[])),arc(s(26)*s(7),0,s(21)*s(8),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(27)*s(5),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(5),(true->[])),arc(s(25)*s(7),0,s(15)*s(8),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(27)*s(5),(true->[])),arc(s(24)*s(7),0,s(10)*s(8),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(5),(true->[])),arc(s(17)*s(8),0,s(6)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(27)*s(8),(true->[])),arc(s(20)*s(8),0,s(27)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(8),(true->[])),arc(s(20)*s(8),2,s(27)*s(8),(true->[])),arc(s(19)*s(8),0,s(15)*s(8),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(27)*s(8),(true->[])),arc(s(21)*s(8),0,s(27)*s(8),(true->[])),arc(s(21)*s(8),1,s(27)*s(8),(true->[])),arc(s(21)*s(8),2,s(27)*s(8),(true->[])),arc(s(18)*s(8),0,s(10)*s(8),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(8),(true->[])),arc(s(27)*s(6),0,s(27)*s(8),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(3),(true->[])),arc(s(27)*s(7),0,s(27)*s(8),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(5),(true->[])),arc(s(23)*s(8),0,s(6)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(27)*s(8),(true->[])),arc(s(27)*s(8),0,s(27)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(8),(true->[])),arc(s(26)*s(8),0,s(21)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(27)*s(8),(true->[])),arc(s(25)*s(8),0,s(15)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(27)*s(8),(true->[])),arc(s(24)*s(8),0,s(10)*s(8),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(27)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(9)),sink(s(24)*s(9)),sink(s(25)*s(9)),sink(s(26)*s(9)),sink(s(27)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(3)*s(3),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(11)*s(7),0,s(3)*s(9),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(6)*s(3),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(20)*s(2),(true->[])),arc(s(8)*s(8),0,s(6)*s(9),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(3)*s(9),0,s(6)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(16)*s(7),0,s(3)*s(9),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(3),(true->[])),arc(s(19)*s(4),1,s(25)*s(5),(true->[])),arc(s(19)*s(4),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(5),0,s(10)*s(3),(true->[])),arc(s(18)*s(5),1,s(24)*s(7),(true->[])),arc(s(18)*s(5),2,s(27)*s(2),(true->[])),arc(s(17)*s(7),0,s(6)*s(9),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(27)*s(2),(true->[])),arc(s(6)*s(9),0,s(10)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(12)*s(8),0,s(6)*s(9),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(8),0,s(10)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(6),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(5)*s(9),0,s(10)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(22)*s(7),0,s(3)*s(9),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(4),0,s(21)*s(3),(true->[])),arc(s(26)*s(4),1,s(26)*s(5),(true->[])),arc(s(26)*s(4),2,s(27)*s(2),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(25)*s(5),0,s(15)*s(3),(true->[])),arc(s(25)*s(5),1,s(25)*s(7),(true->[])),arc(s(25)*s(5),2,s(27)*s(2),(true->[])),arc(s(24)*s(7),0,s(10)*s(9),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(27)*s(2),(true->[])),arc(s(23)*s(7),0,s(6)*s(9),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(27)*s(2),(true->[])),arc(s(9)*s(9),0,s(15)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(9),0,s(15)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(17)*s(8),0,s(6)*s(9),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(27)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(8),0,s(15)*s(9),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(27)*s(6),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(18)*s(8),0,s(10)*s(9),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(27)*s(4),0,s(27)*s(3),(true->[])),arc(s(27)*s(4),1,s(27)*s(5),(true->[])),arc(s(27)*s(4),2,s(27)*s(2),(true->[])),arc(s(26)*s(5),0,s(21)*s(3),(true->[])),arc(s(26)*s(5),1,s(26)*s(7),(true->[])),arc(s(26)*s(5),2,s(27)*s(2),(true->[])),arc(s(25)*s(7),0,s(15)*s(9),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(27)*s(2),(true->[])),arc(s(13)*s(9),0,s(10)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(21)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(15)*s(9),0,s(21)*s(9),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(23)*s(8),0,s(6)*s(9),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(3),(true->[])),arc(s(27)*s(6),1,s(27)*s(8),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(8),0,s(21)*s(9),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(27)*s(6),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(6),(true->[])),arc(s(25)*s(8),0,s(15)*s(9),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(27)*s(6),(true->[])),arc(s(24)*s(8),0,s(10)*s(9),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(27)*s(6),(true->[])),arc(s(12)*s(9),0,s(6)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(20)*s(9),(true->[])),arc(s(27)*s(5),0,s(27)*s(3),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(2),(true->[])),arc(s(26)*s(7),0,s(21)*s(9),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(27)*s(2),(true->[])),arc(s(18)*s(9),0,s(10)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(9),0,s(15)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(27)*s(9),(true->[])),arc(s(21)*s(9),0,s(27)*s(9),(true->[])),arc(s(21)*s(9),1,s(27)*s(9),(true->[])),arc(s(21)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(8),0,s(27)*s(9),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(6),(true->[])),arc(s(17)*s(9),0,s(6)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(7),0,s(27)*s(9),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(2),(true->[])),arc(s(24)*s(9),0,s(10)*s(9),(true->[])),arc(s(24)*s(9),1,s(24)*s(9),(true->[])),arc(s(24)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(9),0,s(27)*s(9),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(26)*s(9),0,s(21)*s(9),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(27)*s(9),(true->[])),arc(s(25)*s(9),0,s(15)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(27)*s(9),(true->[])),arc(s(23)*s(9),0,s(6)*s(9),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(27)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(14)),sink(s(24)*s(14)),sink(s(25)*s(14)),sink(s(26)*s(14)),sink(s(27)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(10),(true->[])),arc(s(11)*s(8),0,s(3)*s(5),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(6)*s(5),(true->[])),arc(s(12)*s(7),1,s(17)*s(8),(true->[])),arc(s(12)*s(7),2,s(20)*s(2),(true->[])),arc(s(8)*s(9),0,s(6)*s(5),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(10)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(16)*s(11),0,s(3)*s(14),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(3),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(7),0,s(10)*s(5),(true->[])),arc(s(18)*s(7),1,s(24)*s(8),(true->[])),arc(s(18)*s(7),2,s(27)*s(2),(true->[])),arc(s(17)*s(8),0,s(6)*s(5),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(27)*s(2),(true->[])),arc(s(12)*s(12),0,s(6)*s(14),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(5),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(20)*s(6),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(14),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(14)*s(10),(true->[])),arc(s(9)*s(10),0,s(15)*s(5),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(10),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(5)*s(14),(true->[])),arc(s(22)*s(11),0,s(3)*s(14),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(4),0,s(21)*s(3),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(27)*s(2),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(25)*s(7),0,s(15)*s(5),(true->[])),arc(s(25)*s(7),1,s(25)*s(8),(true->[])),arc(s(25)*s(7),2,s(27)*s(2),(true->[])),arc(s(24)*s(8),0,s(10)*s(5),(true->[])),arc(s(24)*s(8),1,s(24)*s(11),(true->[])),arc(s(24)*s(8),2,s(27)*s(2),(true->[])),arc(s(23)*s(11),0,s(6)*s(14),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(27)*s(2),(true->[])),arc(s(6)*s(14),0,s(10)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(17)*s(12),0,s(6)*s(14),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(27)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(9),0,s(15)*s(5),(true->[])),arc(s(19)*s(9),1,s(25)*s(12),(true->[])),arc(s(19)*s(9),2,s(27)*s(6),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(18)*s(12),0,s(10)*s(14),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(27)*s(6),(true->[])),arc(s(12)*s(13),0,s(6)*s(14),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(21)*s(5),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(10)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(20)*s(10),(true->[])),arc(s(15)*s(5),0,s(21)*s(5),(true->[])),arc(s(15)*s(5),1,s(21)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(10),(true->[])),arc(s(5)*s(14),0,s(10)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(27)*s(4),0,s(27)*s(3),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(2),(true->[])),arc(s(26)*s(7),0,s(21)*s(5),(true->[])),arc(s(26)*s(7),1,s(26)*s(8),(true->[])),arc(s(26)*s(7),2,s(27)*s(2),(true->[])),arc(s(25)*s(8),0,s(15)*s(5),(true->[])),arc(s(25)*s(8),1,s(25)*s(11),(true->[])),arc(s(25)*s(8),2,s(27)*s(2),(true->[])),arc(s(24)*s(11),0,s(10)*s(14),(true->[])),arc(s(24)*s(11),1,s(24)*s(11),(true->[])),arc(s(24)*s(11),2,s(27)*s(2),(true->[])),arc(s(9)*s(14),0,s(15)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(10)*s(14),0,s(15)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(23)*s(12),0,s(6)*s(14),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(3),(true->[])),arc(s(27)*s(6),1,s(27)*s(9),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(9),0,s(21)*s(5),(true->[])),arc(s(26)*s(9),1,s(26)*s(12),(true->[])),arc(s(26)*s(9),2,s(27)*s(6),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(6),(true->[])),arc(s(25)*s(12),0,s(15)*s(14),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(27)*s(6),(true->[])),arc(s(24)*s(12),0,s(10)*s(14),(true->[])),arc(s(24)*s(12),1,s(24)*s(12),(true->[])),arc(s(24)*s(12),2,s(27)*s(6),(true->[])),arc(s(17)*s(13),0,s(6)*s(14),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(27)*s(5),(true->[])),arc(s(20)*s(10),1,s(26)*s(13),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(13),0,s(15)*s(14),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(27)*s(10),(true->[])),arc(s(21)*s(5),0,s(27)*s(5),(true->[])),arc(s(21)*s(5),1,s(27)*s(5),(true->[])),arc(s(21)*s(5),2,s(27)*s(10),(true->[])),arc(s(18)*s(13),0,s(10)*s(14),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(27)*s(10),(true->[])),arc(s(8)*s(14),0,s(6)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(14)*s(14),(true->[])),arc(s(27)*s(7),0,s(27)*s(5),(true->[])),arc(s(27)*s(7),1,s(27)*s(8),(true->[])),arc(s(27)*s(7),2,s(27)*s(2),(true->[])),arc(s(26)*s(8),0,s(21)*s(5),(true->[])),arc(s(26)*s(8),1,s(26)*s(11),(true->[])),arc(s(26)*s(8),2,s(27)*s(2),(true->[])),arc(s(25)*s(11),0,s(15)*s(14),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(27)*s(2),(true->[])),arc(s(13)*s(14),0,s(10)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(20)*s(14),(true->[])),arc(s(14)*s(14),0,s(21)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(15)*s(14),0,s(21)*s(14),(true->[])),arc(s(15)*s(14),1,s(21)*s(14),(true->[])),arc(s(15)*s(14),2,s(20)*s(14),(true->[])),arc(s(27)*s(9),0,s(27)*s(5),(true->[])),arc(s(27)*s(9),1,s(27)*s(12),(true->[])),arc(s(27)*s(9),2,s(27)*s(6),(true->[])),arc(s(26)*s(12),0,s(21)*s(14),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(27)*s(6),(true->[])),arc(s(23)*s(13),0,s(6)*s(14),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(27)*s(10),(true->[])),arc(s(27)*s(10),0,s(27)*s(5),(true->[])),arc(s(27)*s(10),1,s(27)*s(13),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(26)*s(13),0,s(21)*s(14),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(27)*s(10),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(27)*s(10),(true->[])),arc(s(25)*s(13),0,s(15)*s(14),(true->[])),arc(s(25)*s(13),1,s(25)*s(13),(true->[])),arc(s(25)*s(13),2,s(27)*s(10),(true->[])),arc(s(24)*s(13),0,s(10)*s(14),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(27)*s(10),(true->[])),arc(s(12)*s(14),0,s(6)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(20)*s(14),(true->[])),arc(s(27)*s(8),0,s(27)*s(5),(true->[])),arc(s(27)*s(8),1,s(27)*s(11),(true->[])),arc(s(27)*s(8),2,s(27)*s(2),(true->[])),arc(s(26)*s(11),0,s(21)*s(14),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(27)*s(2),(true->[])),arc(s(18)*s(14),0,s(10)*s(14),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(27)*s(14),(true->[])),arc(s(20)*s(14),0,s(27)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(27)*s(14),(true->[])),arc(s(19)*s(14),0,s(15)*s(14),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(27)*s(14),(true->[])),arc(s(21)*s(14),0,s(27)*s(14),(true->[])),arc(s(21)*s(14),1,s(27)*s(14),(true->[])),arc(s(21)*s(14),2,s(27)*s(14),(true->[])),arc(s(27)*s(12),0,s(27)*s(14),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(27)*s(6),(true->[])),arc(s(27)*s(13),0,s(27)*s(14),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(27)*s(10),(true->[])),arc(s(17)*s(14),0,s(6)*s(14),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(27)*s(14),(true->[])),arc(s(27)*s(11),0,s(27)*s(14),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(2),(true->[])),arc(s(24)*s(14),0,s(10)*s(14),(true->[])),arc(s(24)*s(14),1,s(24)*s(14),(true->[])),arc(s(24)*s(14),2,s(27)*s(14),(true->[])),arc(s(27)*s(14),0,s(27)*s(14),(true->[])),arc(s(27)*s(14),1,s(27)*s(14),(true->[])),arc(s(27)*s(14),2,s(27)*s(14),(true->[])),arc(s(26)*s(14),0,s(21)*s(14),(true->[])),arc(s(26)*s(14),1,s(26)*s(14),(true->[])),arc(s(26)*s(14),2,s(27)*s(14),(true->[])),arc(s(25)*s(14),0,s(15)*s(14),(true->[])),arc(s(25)*s(14),1,s(25)*s(14),(true->[])),arc(s(25)*s(14),2,s(27)*s(14),(true->[])),arc(s(23)*s(14),0,s(6)*s(14),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(27)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(20)),sink(s(24)*s(20)),sink(s(25)*s(20)),sink(s(26)*s(20)),sink(s(27)*s(20))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(11),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(9),(true->[])),arc(s(11)*s(10),0,s(3)*s(8),(true->[])),arc(s(11)*s(10),1,s(16)*s(12),(true->[])),arc(s(11)*s(10),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(6)*s(5),(true->[])),arc(s(12)*s(7),1,s(17)*s(10),(true->[])),arc(s(12)*s(7),2,s(20)*s(2),(true->[])),arc(s(8)*s(11),0,s(6)*s(8),(true->[])),arc(s(8)*s(11),1,s(12)*s(13),(true->[])),arc(s(8)*s(11),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(11),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(5)*s(9),0,s(10)*s(5),(true->[])),arc(s(5)*s(9),1,s(8)*s(14),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(9),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(15),(true->[])),arc(s(16)*s(12),0,s(3)*s(8),(true->[])),arc(s(16)*s(12),1,s(22)*s(16),(true->[])),arc(s(16)*s(12),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(27)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(3),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(27)*s(1),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(7),0,s(10)*s(5),(true->[])),arc(s(18)*s(7),1,s(24)*s(10),(true->[])),arc(s(18)*s(7),2,s(27)*s(2),(true->[])),arc(s(17)*s(10),0,s(6)*s(8),(true->[])),arc(s(17)*s(10),1,s(23)*s(12),(true->[])),arc(s(17)*s(10),2,s(27)*s(2),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(6)*s(8),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(11),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(11),0,s(10)*s(8),(true->[])),arc(s(13)*s(11),1,s(18)*s(13),(true->[])),arc(s(13)*s(11),2,s(20)*s(6),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(8)*s(14),0,s(6)*s(8),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(14)*s(9),(true->[])),arc(s(9)*s(9),0,s(15)*s(5),(true->[])),arc(s(9)*s(9),1,s(13)*s(14),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(9),(true->[])),arc(s(5)*s(15),0,s(10)*s(8),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(15),(true->[])),arc(s(22)*s(16),0,s(3)*s(20),(true->[])),arc(s(22)*s(16),1,s(22)*s(16),(true->[])),arc(s(22)*s(16),2,s(27)*s(2),(true->[])),arc(s(27)*s(2),0,s(27)*s(1),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(26)*s(4),0,s(21)*s(3),(true->[])),arc(s(26)*s(4),1,s(26)*s(7),(true->[])),arc(s(26)*s(4),2,s(27)*s(2),(true->[])),arc(s(27)*s(1),0,s(27)*s(1),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(2),(true->[])),arc(s(25)*s(7),0,s(15)*s(5),(true->[])),arc(s(25)*s(7),1,s(25)*s(10),(true->[])),arc(s(25)*s(7),2,s(27)*s(2),(true->[])),arc(s(24)*s(10),0,s(10)*s(8),(true->[])),arc(s(24)*s(10),1,s(24)*s(12),(true->[])),arc(s(24)*s(10),2,s(27)*s(2),(true->[])),arc(s(23)*s(12),0,s(6)*s(8),(true->[])),arc(s(23)*s(12),1,s(23)*s(16),(true->[])),arc(s(23)*s(12),2,s(27)*s(2),(true->[])),arc(s(9)*s(15),0,s(15)*s(8),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(15),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(15),(true->[])),arc(s(17)*s(17),0,s(6)*s(20),(true->[])),arc(s(17)*s(17),1,s(23)*s(17),(true->[])),arc(s(17)*s(17),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(27)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(11),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(11),0,s(15)*s(8),(true->[])),arc(s(19)*s(11),1,s(25)*s(13),(true->[])),arc(s(19)*s(11),2,s(27)*s(6),(true->[])),arc(s(21)*s(3),0,s(27)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(18)*s(13),0,s(10)*s(8),(true->[])),arc(s(18)*s(13),1,s(24)*s(17),(true->[])),arc(s(18)*s(13),2,s(27)*s(6),(true->[])),arc(s(12)*s(18),0,s(6)*s(20),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(21)*s(5),(true->[])),arc(s(14)*s(9),1,s(19)*s(14),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(13)*s(14),0,s(10)*s(8),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(20)*s(9),(true->[])),arc(s(15)*s(5),0,s(21)*s(5),(true->[])),arc(s(15)*s(5),1,s(21)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(9),(true->[])),arc(s(8)*s(19),0,s(6)*s(20),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(14)*s(15),(true->[])),arc(s(3)*s(20),0,s(6)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(5)*s(20),(true->[])),arc(s(27)*s(4),0,s(27)*s(3),(true->[])),arc(s(27)*s(4),1,s(27)*s(7),(true->[])),arc(s(27)*s(4),2,s(27)*s(2),(true->[])),arc(s(26)*s(7),0,s(21)*s(5),(true->[])),arc(s(26)*s(7),1,s(26)*s(10),(true->[])),arc(s(26)*s(7),2,s(27)*s(2),(true->[])),arc(s(25)*s(10),0,s(15)*s(8),(true->[])),arc(s(25)*s(10),1,s(25)*s(12),(true->[])),arc(s(25)*s(10),2,s(27)*s(2),(true->[])),arc(s(24)*s(12),0,s(10)*s(8),(true->[])),arc(s(24)*s(12),1,s(24)*s(16),(true->[])),arc(s(24)*s(12),2,s(27)*s(2),(true->[])),arc(s(23)*s(16),0,s(6)*s(20),(true->[])),arc(s(23)*s(16),1,s(23)*s(16),(true->[])),arc(s(23)*s(16),2,s(27)*s(2),(true->[])),arc(s(13)*s(19),0,s(10)*s(20),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(20)*s(15),(true->[])),arc(s(14)*s(15),0,s(21)*s(8),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(20)*s(15),(true->[])),arc(s(15)*s(8),0,s(21)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(15),(true->[])),arc(s(6)*s(20),0,s(10)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(23)*s(17),0,s(6)*s(20),(true->[])),arc(s(23)*s(17),1,s(23)*s(17),(true->[])),arc(s(23)*s(17),2,s(27)*s(6),(true->[])),arc(s(27)*s(6),0,s(27)*s(3),(true->[])),arc(s(27)*s(6),1,s(27)*s(11),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(26)*s(11),0,s(21)*s(8),(true->[])),arc(s(26)*s(11),1,s(26)*s(13),(true->[])),arc(s(26)*s(11),2,s(27)*s(6),(true->[])),arc(s(27)*s(3),0,s(27)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(6),(true->[])),arc(s(25)*s(13),0,s(15)*s(8),(true->[])),arc(s(25)*s(13),1,s(25)*s(17),(true->[])),arc(s(25)*s(13),2,s(27)*s(6),(true->[])),arc(s(24)*s(17),0,s(10)*s(20),(true->[])),arc(s(24)*s(17),1,s(24)*s(17),(true->[])),arc(s(24)*s(17),2,s(27)*s(6),(true->[])),arc(s(17)*s(18),0,s(6)*s(20),(true->[])),arc(s(17)*s(18),1,s(23)*s(18),(true->[])),arc(s(17)*s(18),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(27)*s(5),(true->[])),arc(s(20)*s(9),1,s(26)*s(14),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(14),0,s(15)*s(8),(true->[])),arc(s(19)*s(14),1,s(25)*s(18),(true->[])),arc(s(19)*s(14),2,s(27)*s(9),(true->[])),arc(s(21)*s(5),0,s(27)*s(5),(true->[])),arc(s(21)*s(5),1,s(27)*s(5),(true->[])),arc(s(21)*s(5),2,s(27)*s(9),(true->[])),arc(s(18)*s(18),0,s(10)*s(20),(true->[])),arc(s(18)*s(18),1,s(24)*s(18),(true->[])),arc(s(18)*s(18),2,s(27)*s(9),(true->[])),arc(s(12)*s(19),0,s(6)*s(20),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(20)*s(15),(true->[])),arc(s(5)*s(20),0,s(10)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(27)*s(7),0,s(27)*s(5),(true->[])),arc(s(27)*s(7),1,s(27)*s(10),(true->[])),arc(s(27)*s(7),2,s(27)*s(2),(true->[])),arc(s(26)*s(10),0,s(21)*s(8),(true->[])),arc(s(26)*s(10),1,s(26)*s(12),(true->[])),arc(s(26)*s(10),2,s(27)*s(2),(true->[])),arc(s(25)*s(12),0,s(15)*s(8),(true->[])),arc(s(25)*s(12),1,s(25)*s(16),(true->[])),arc(s(25)*s(12),2,s(27)*s(2),(true->[])),arc(s(24)*s(16),0,s(10)*s(20),(true->[])),arc(s(24)*s(16),1,s(24)*s(16),(true->[])),arc(s(24)*s(16),2,s(27)*s(2),(true->[])),arc(s(10)*s(20),0,s(15)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(18)*s(19),0,s(10)*s(20),(true->[])),arc(s(18)*s(19),1,s(24)*s(19),(true->[])),arc(s(18)*s(19),2,s(27)*s(15),(true->[])),arc(s(20)*s(15),0,s(27)*s(8),(true->[])),arc(s(20)*s(15),1,s(26)*s(19),(true->[])),arc(s(20)*s(15),2,s(27)*s(15),(true->[])),arc(s(19)*s(19),0,s(15)*s(20),(true->[])),arc(s(19)*s(19),1,s(25)*s(19),(true->[])),arc(s(19)*s(19),2,s(27)*s(15),(true->[])),arc(s(21)*s(8),0,s(27)*s(8),(true->[])),arc(s(21)*s(8),1,s(27)*s(8),(true->[])),arc(s(21)*s(8),2,s(27)*s(15),(true->[])),arc(s(9)*s(20),0,s(15)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(27)*s(11),0,s(27)*s(8),(true->[])),arc(s(27)*s(11),1,s(27)*s(13),(true->[])),arc(s(27)*s(11),2,s(27)*s(6),(true->[])),arc(s(26)*s(13),0,s(21)*s(8),(true->[])),arc(s(26)*s(13),1,s(26)*s(17),(true->[])),arc(s(26)*s(13),2,s(27)*s(6),(true->[])),arc(s(25)*s(17),0,s(15)*s(20),(true->[])),arc(s(25)*s(17),1,s(25)*s(17),(true->[])),arc(s(25)*s(17),2,s(27)*s(6),(true->[])),arc(s(23)*s(18),0,s(6)*s(20),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(27)*s(9),(true->[])),arc(s(27)*s(9),0,s(27)*s(5),(true->[])),arc(s(27)*s(9),1,s(27)*s(14),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(26)*s(14),0,s(21)*s(8),(true->[])),arc(s(26)*s(14),1,s(26)*s(18),(true->[])),arc(s(26)*s(14),2,s(27)*s(9),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(27)*s(9),(true->[])),arc(s(25)*s(18),0,s(15)*s(20),(true->[])),arc(s(25)*s(18),1,s(25)*s(18),(true->[])),arc(s(25)*s(18),2,s(27)*s(9),(true->[])),arc(s(24)*s(18),0,s(10)*s(20),(true->[])),arc(s(24)*s(18),1,s(24)*s(18),(true->[])),arc(s(24)*s(18),2,s(27)*s(9),(true->[])),arc(s(17)*s(19),0,s(6)*s(20),(true->[])),arc(s(17)*s(19),1,s(23)*s(19),(true->[])),arc(s(17)*s(19),2,s(27)*s(15),(true->[])),arc(s(8)*s(20),0,s(6)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(14)*s(20),(true->[])),arc(s(27)*s(10),0,s(27)*s(8),(true->[])),arc(s(27)*s(10),1,s(27)*s(12),(true->[])),arc(s(27)*s(10),2,s(27)*s(2),(true->[])),arc(s(26)*s(12),0,s(21)*s(8),(true->[])),arc(s(26)*s(12),1,s(26)*s(16),(true->[])),arc(s(26)*s(12),2,s(27)*s(2),(true->[])),arc(s(25)*s(16),0,s(15)*s(20),(true->[])),arc(s(25)*s(16),1,s(25)*s(16),(true->[])),arc(s(25)*s(16),2,s(27)*s(2),(true->[])),arc(s(14)*s(20),0,s(21)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(20)*s(20),(true->[])),arc(s(15)*s(20),0,s(21)*s(20),(true->[])),arc(s(15)*s(20),1,s(21)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(24)*s(19),0,s(10)*s(20),(true->[])),arc(s(24)*s(19),1,s(24)*s(19),(true->[])),arc(s(24)*s(19),2,s(27)*s(15),(true->[])),arc(s(27)*s(15),0,s(27)*s(8),(true->[])),arc(s(27)*s(15),1,s(27)*s(19),(true->[])),arc(s(27)*s(15),2,s(27)*s(15),(true->[])),arc(s(26)*s(19),0,s(21)*s(20),(true->[])),arc(s(26)*s(19),1,s(26)*s(19),(true->[])),arc(s(26)*s(19),2,s(27)*s(15),(true->[])),arc(s(27)*s(8),0,s(27)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(15),(true->[])),arc(s(25)*s(19),0,s(15)*s(20),(true->[])),arc(s(25)*s(19),1,s(25)*s(19),(true->[])),arc(s(25)*s(19),2,s(27)*s(15),(true->[])),arc(s(13)*s(20),0,s(10)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(20)*s(20),(true->[])),arc(s(27)*s(13),0,s(27)*s(8),(true->[])),arc(s(27)*s(13),1,s(27)*s(17),(true->[])),arc(s(27)*s(13),2,s(27)*s(6),(true->[])),arc(s(26)*s(17),0,s(21)*s(20),(true->[])),arc(s(26)*s(17),1,s(26)*s(17),(true->[])),arc(s(26)*s(17),2,s(27)*s(6),(true->[])),arc(s(27)*s(14),0,s(27)*s(8),(true->[])),arc(s(27)*s(14),1,s(27)*s(18),(true->[])),arc(s(27)*s(14),2,s(27)*s(9),(true->[])),arc(s(26)*s(18),0,s(21)*s(20),(true->[])),arc(s(26)*s(18),1,s(26)*s(18),(true->[])),arc(s(26)*s(18),2,s(27)*s(9),(true->[])),arc(s(23)*s(19),0,s(6)*s(20),(true->[])),arc(s(23)*s(19),1,s(23)*s(19),(true->[])),arc(s(23)*s(19),2,s(27)*s(15),(true->[])),arc(s(12)*s(20),0,s(6)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(20)*s(20),(true->[])),arc(s(27)*s(12),0,s(27)*s(8),(true->[])),arc(s(27)*s(12),1,s(27)*s(16),(true->[])),arc(s(27)*s(12),2,s(27)*s(2),(true->[])),arc(s(26)*s(16),0,s(21)*s(20),(true->[])),arc(s(26)*s(16),1,s(26)*s(16),(true->[])),arc(s(26)*s(16),2,s(27)*s(2),(true->[])),arc(s(19)*s(20),0,s(15)*s(20),(true->[])),arc(s(19)*s(20),1,s(25)*s(20),(true->[])),arc(s(19)*s(20),2,s(27)*s(20),(true->[])),arc(s(20)*s(20),0,s(27)*s(20),(true->[])),arc(s(20)*s(20),1,s(26)*s(20),(true->[])),arc(s(20)*s(20),2,s(27)*s(20),(true->[])),arc(s(21)*s(20),0,s(27)*s(20),(true->[])),arc(s(21)*s(20),1,s(27)*s(20),(true->[])),arc(s(21)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(19),0,s(27)*s(20),(true->[])),arc(s(27)*s(19),1,s(27)*s(19),(true->[])),arc(s(27)*s(19),2,s(27)*s(15),(true->[])),arc(s(18)*s(20),0,s(10)*s(20),(true->[])),arc(s(18)*s(20),1,s(24)*s(20),(true->[])),arc(s(18)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(17),0,s(27)*s(20),(true->[])),arc(s(27)*s(17),1,s(27)*s(17),(true->[])),arc(s(27)*s(17),2,s(27)*s(6),(true->[])),arc(s(27)*s(18),0,s(27)*s(20),(true->[])),arc(s(27)*s(18),1,s(27)*s(18),(true->[])),arc(s(27)*s(18),2,s(27)*s(9),(true->[])),arc(s(17)*s(20),0,s(6)*s(20),(true->[])),arc(s(17)*s(20),1,s(23)*s(20),(true->[])),arc(s(17)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(16),0,s(27)*s(20),(true->[])),arc(s(27)*s(16),1,s(27)*s(16),(true->[])),arc(s(27)*s(16),2,s(27)*s(2),(true->[])),arc(s(25)*s(20),0,s(15)*s(20),(true->[])),arc(s(25)*s(20),1,s(25)*s(20),(true->[])),arc(s(25)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(20),0,s(27)*s(20),(true->[])),arc(s(27)*s(20),1,s(27)*s(20),(true->[])),arc(s(27)*s(20),2,s(27)*s(20),(true->[])),arc(s(26)*s(20),0,s(21)*s(20),(true->[])),arc(s(26)*s(20),1,s(26)*s(20),(true->[])),arc(s(26)*s(20),2,s(27)*s(20),(true->[])),arc(s(24)*s(20),0,s(10)*s(20),(true->[])),arc(s(24)*s(20),1,s(24)*s(20),(true->[])),arc(s(24)*s(20),2,s(27)*s(20),(true->[])),arc(s(23)*s(20),0,s(6)*s(20),(true->[])),arc(s(23)*s(20),1,s(23)*s(20),(true->[])),arc(s(23)*s(20),2,s(27)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4)),sink(s(35)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(3)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(3),0,s(10)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(3)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(28)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(3),0,s(10)*s(4),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(27)*s(2),(true->[])),arc(s(12)*s(4),0,s(6)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(10)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(4),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(3)*s(4),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(35)*s(1),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(3),0,s(21)*s(4),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(35)*s(2),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(25)*s(3),0,s(15)*s(4),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(35)*s(2),(true->[])),arc(s(24)*s(3),0,s(10)*s(4),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(35)*s(2),(true->[])),arc(s(23)*s(3),0,s(6)*s(4),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(35)*s(2),(true->[])),arc(s(17)*s(4),0,s(6)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(28)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(27)*s(4),(true->[])),arc(s(21)*s(4),0,s(28)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(4),0,s(10)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(29)*s(3),0,s(3)*s(4),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(1),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(3),0,s(28)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(35)*s(2),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(33)*s(3),0,s(21)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(3),0,s(15)*s(4),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(35)*s(2),(true->[])),arc(s(31)*s(3),0,s(10)*s(4),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(30)*s(3),0,s(6)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(2),(true->[])),arc(s(23)*s(4),0,s(6)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(35)*s(4),(true->[])),arc(s(27)*s(4),0,s(35)*s(4),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(35)*s(4),(true->[])),arc(s(26)*s(4),0,s(21)*s(4),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(35)*s(4),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(25)*s(4),0,s(15)*s(4),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(35)*s(4),(true->[])),arc(s(24)*s(4),0,s(10)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(35)*s(4),(true->[])),arc(s(35)*s(3),0,s(35)*s(4),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(2),(true->[])),arc(s(30)*s(4),0,s(6)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(35)*s(4),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(34)*s(4),0,s(28)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(35)*s(4),(true->[])),arc(s(33)*s(4),0,s(21)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(4),(true->[])),arc(s(32)*s(4),0,s(15)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(35)*s(4),(true->[])),arc(s(31)*s(4),0,s(10)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(35)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4)),sink(s(35)*s(4))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(4),0,s(6)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(3)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(3),0,s(6)*s(4),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(4),0,s(10)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(10)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(3)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(3),0,s(10)*s(4),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(3),0,s(6)*s(4),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(20)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(9)*s(4),0,s(15)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(15)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(16)*s(3),0,s(3)*s(4),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(28)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(3),0,s(10)*s(4),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(2),(true->[])),arc(s(17)*s(3),0,s(6)*s(4),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(27)*s(2),(true->[])),arc(s(12)*s(4),0,s(6)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(20)*s(4),(true->[])),arc(s(14)*s(4),0,s(21)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(10)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(20)*s(4),(true->[])),arc(s(15)*s(4),0,s(21)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(22)*s(3),0,s(3)*s(4),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(35)*s(1),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(3),0,s(21)*s(4),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(35)*s(2),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(25)*s(3),0,s(15)*s(4),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(35)*s(2),(true->[])),arc(s(24)*s(3),0,s(10)*s(4),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(35)*s(2),(true->[])),arc(s(23)*s(3),0,s(6)*s(4),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(35)*s(2),(true->[])),arc(s(17)*s(4),0,s(6)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(27)*s(4),(true->[])),arc(s(20)*s(4),0,s(28)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(27)*s(4),(true->[])),arc(s(21)*s(4),0,s(28)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(4),0,s(10)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(29)*s(3),0,s(3)*s(4),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(1),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(3),0,s(28)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(35)*s(2),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(33)*s(3),0,s(21)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(35)*s(2),(true->[])),arc(s(32)*s(3),0,s(15)*s(4),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(35)*s(2),(true->[])),arc(s(31)*s(3),0,s(10)*s(4),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(35)*s(2),(true->[])),arc(s(30)*s(3),0,s(6)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(35)*s(2),(true->[])),arc(s(23)*s(4),0,s(6)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(35)*s(4),(true->[])),arc(s(27)*s(4),0,s(35)*s(4),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(35)*s(4),(true->[])),arc(s(26)*s(4),0,s(21)*s(4),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(35)*s(4),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(25)*s(4),0,s(15)*s(4),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(35)*s(4),(true->[])),arc(s(24)*s(4),0,s(10)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(35)*s(4),(true->[])),arc(s(35)*s(3),0,s(35)*s(4),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(2),(true->[])),arc(s(30)*s(4),0,s(6)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(35)*s(4),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(34)*s(4),0,s(28)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(35)*s(4),(true->[])),arc(s(33)*s(4),0,s(21)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(35)*s(4),(true->[])),arc(s(32)*s(4),0,s(15)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(35)*s(4),(true->[])),arc(s(31)*s(4),0,s(10)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(35)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(8)),sink(s(31)*s(8)),sink(s(32)*s(8)),sink(s(33)*s(8)),sink(s(34)*s(8)),sink(s(35)*s(8))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(1),(true->[])),arc(s(2)*s(3),1,s(4)*s(4),(true->[])),arc(s(2)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(9)*s(3),(true->[])),arc(s(5)*s(3),0,s(10)*s(1),(true->[])),arc(s(5)*s(3),1,s(8)*s(4),(true->[])),arc(s(5)*s(3),2,s(9)*s(3),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(3)*s(2),0,s(6)*s(2),(true->[])),arc(s(3)*s(2),1,s(6)*s(2),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(7)*s(6),0,s(3)*s(8),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(14)*s(3),(true->[])),arc(s(9)*s(3),0,s(15)*s(1),(true->[])),arc(s(9)*s(3),1,s(13)*s(4),(true->[])),arc(s(9)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(4),0,s(6)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(14)*s(3),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(3),(true->[])),arc(s(5)*s(5),0,s(10)*s(2),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(5),(true->[])),arc(s(6)*s(2),0,s(10)*s(2),(true->[])),arc(s(6)*s(2),1,s(10)*s(2),(true->[])),arc(s(6)*s(2),2,s(9)*s(5),(true->[])),arc(s(3)*s(8),0,s(6)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(5)*s(8),(true->[])),arc(s(11)*s(6),0,s(3)*s(8),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(20)*s(3),(true->[])),arc(s(14)*s(3),0,s(21)*s(1),(true->[])),arc(s(14)*s(3),1,s(19)*s(4),(true->[])),arc(s(14)*s(3),2,s(20)*s(3),(true->[])),arc(s(13)*s(4),0,s(10)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(20)*s(3),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(3),(true->[])),arc(s(12)*s(6),0,s(6)*s(8),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(20)*s(3),(true->[])),arc(s(8)*s(7),0,s(6)*s(8),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(5),(true->[])),arc(s(9)*s(5),0,s(15)*s(2),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(5),(true->[])),arc(s(10)*s(2),0,s(15)*s(2),(true->[])),arc(s(10)*s(2),1,s(15)*s(2),(true->[])),arc(s(10)*s(2),2,s(14)*s(5),(true->[])),arc(s(5)*s(8),0,s(10)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(10)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(16)*s(6),0,s(3)*s(8),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(27)*s(3),(true->[])),arc(s(20)*s(3),0,s(28)*s(1),(true->[])),arc(s(20)*s(3),1,s(26)*s(4),(true->[])),arc(s(20)*s(3),2,s(27)*s(3),(true->[])),arc(s(19)*s(4),0,s(15)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(6),(true->[])),arc(s(19)*s(4),2,s(27)*s(3),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(3),(true->[])),arc(s(18)*s(6),0,s(10)*s(8),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(3),(true->[])),arc(s(17)*s(6),0,s(6)*s(8),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(27)*s(3),(true->[])),arc(s(12)*s(7),0,s(6)*s(8),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(20)*s(5),(true->[])),arc(s(14)*s(5),0,s(21)*s(2),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(20)*s(5),(true->[])),arc(s(13)*s(7),0,s(10)*s(8),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(20)*s(5),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(21)*s(2),(true->[])),arc(s(15)*s(2),2,s(20)*s(5),(true->[])),arc(s(8)*s(8),0,s(6)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(8),(true->[])),arc(s(9)*s(8),0,s(15)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(10)*s(8),0,s(15)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(22)*s(6),0,s(3)*s(8),(true->[])),arc(s(22)*s(6),1,s(29)*s(6),(true->[])),arc(s(22)*s(6),2,s(35)*s(3),(true->[])),arc(s(27)*s(3),0,s(35)*s(1),(true->[])),arc(s(27)*s(3),1,s(34)*s(4),(true->[])),arc(s(27)*s(3),2,s(35)*s(3),(true->[])),arc(s(26)*s(4),0,s(21)*s(2),(true->[])),arc(s(26)*s(4),1,s(33)*s(6),(true->[])),arc(s(26)*s(4),2,s(35)*s(3),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(3),(true->[])),arc(s(25)*s(6),0,s(15)*s(8),(true->[])),arc(s(25)*s(6),1,s(32)*s(6),(true->[])),arc(s(25)*s(6),2,s(35)*s(3),(true->[])),arc(s(24)*s(6),0,s(10)*s(8),(true->[])),arc(s(24)*s(6),1,s(31)*s(6),(true->[])),arc(s(24)*s(6),2,s(35)*s(3),(true->[])),arc(s(23)*s(6),0,s(6)*s(8),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(35)*s(3),(true->[])),arc(s(17)*s(7),0,s(6)*s(8),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(27)*s(5),(true->[])),arc(s(20)*s(5),0,s(28)*s(2),(true->[])),arc(s(20)*s(5),1,s(26)*s(7),(true->[])),arc(s(20)*s(5),2,s(27)*s(5),(true->[])),arc(s(19)*s(7),0,s(15)*s(8),(true->[])),arc(s(19)*s(7),1,s(25)*s(7),(true->[])),arc(s(19)*s(7),2,s(27)*s(5),(true->[])),arc(s(21)*s(2),0,s(28)*s(2),(true->[])),arc(s(21)*s(2),1,s(28)*s(2),(true->[])),arc(s(21)*s(2),2,s(27)*s(5),(true->[])),arc(s(18)*s(7),0,s(10)*s(8),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(5),(true->[])),arc(s(12)*s(8),0,s(6)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(8),(true->[])),arc(s(14)*s(8),0,s(21)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(20)*s(8),(true->[])),arc(s(13)*s(8),0,s(10)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(8),(true->[])),arc(s(15)*s(8),0,s(21)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(8),(true->[])),arc(s(29)*s(6),0,s(3)*s(8),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(35)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(1),(true->[])),arc(s(35)*s(3),1,s(35)*s(4),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(34)*s(4),0,s(28)*s(2),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(35)*s(3),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(3),(true->[])),arc(s(33)*s(6),0,s(21)*s(8),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(35)*s(3),(true->[])),arc(s(32)*s(6),0,s(15)*s(8),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(35)*s(3),(true->[])),arc(s(31)*s(6),0,s(10)*s(8),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(35)*s(3),(true->[])),arc(s(30)*s(6),0,s(6)*s(8),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(35)*s(3),(true->[])),arc(s(23)*s(7),0,s(6)*s(8),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(35)*s(5),(true->[])),arc(s(27)*s(5),0,s(35)*s(2),(true->[])),arc(s(27)*s(5),1,s(34)*s(7),(true->[])),arc(s(27)*s(5),2,s(35)*s(5),(true->[])),arc(s(26)*s(7),0,s(21)*s(8),(true->[])),arc(s(26)*s(7),1,s(33)*s(7),(true->[])),arc(s(26)*s(7),2,s(35)*s(5),(true->[])),arc(s(28)*s(2),0,s(35)*s(2),(true->[])),arc(s(28)*s(2),1,s(35)*s(2),(true->[])),arc(s(28)*s(2),2,s(35)*s(5),(true->[])),arc(s(25)*s(7),0,s(15)*s(8),(true->[])),arc(s(25)*s(7),1,s(32)*s(7),(true->[])),arc(s(25)*s(7),2,s(35)*s(5),(true->[])),arc(s(24)*s(7),0,s(10)*s(8),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(35)*s(5),(true->[])),arc(s(17)*s(8),0,s(6)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(27)*s(8),(true->[])),arc(s(20)*s(8),0,s(28)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(8),(true->[])),arc(s(20)*s(8),2,s(27)*s(8),(true->[])),arc(s(19)*s(8),0,s(15)*s(8),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(27)*s(8),(true->[])),arc(s(21)*s(8),0,s(28)*s(8),(true->[])),arc(s(21)*s(8),1,s(28)*s(8),(true->[])),arc(s(21)*s(8),2,s(27)*s(8),(true->[])),arc(s(18)*s(8),0,s(10)*s(8),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(8),(true->[])),arc(s(35)*s(4),0,s(35)*s(2),(true->[])),arc(s(35)*s(4),1,s(35)*s(6),(true->[])),arc(s(35)*s(4),2,s(35)*s(3),(true->[])),arc(s(34)*s(6),0,s(28)*s(8),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(35)*s(3),(true->[])),arc(s(30)*s(7),0,s(6)*s(8),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(35)*s(5),(true->[])),arc(s(35)*s(5),0,s(35)*s(2),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(5),(true->[])),arc(s(34)*s(7),0,s(28)*s(8),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(35)*s(5),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(2),(true->[])),arc(s(35)*s(2),2,s(35)*s(5),(true->[])),arc(s(33)*s(7),0,s(21)*s(8),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(5),(true->[])),arc(s(32)*s(7),0,s(15)*s(8),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(35)*s(5),(true->[])),arc(s(31)*s(7),0,s(10)*s(8),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(35)*s(5),(true->[])),arc(s(23)*s(8),0,s(6)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(35)*s(8),(true->[])),arc(s(27)*s(8),0,s(35)*s(8),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(35)*s(8),(true->[])),arc(s(26)*s(8),0,s(21)*s(8),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(35)*s(8),(true->[])),arc(s(28)*s(8),0,s(35)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(8),(true->[])),arc(s(28)*s(8),2,s(35)*s(8),(true->[])),arc(s(25)*s(8),0,s(15)*s(8),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(35)*s(8),(true->[])),arc(s(24)*s(8),0,s(10)*s(8),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(35)*s(8),(true->[])),arc(s(35)*s(6),0,s(35)*s(8),(true->[])),arc(s(35)*s(6),1,s(35)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(3),(true->[])),arc(s(35)*s(7),0,s(35)*s(8),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(5),(true->[])),arc(s(30)*s(8),0,s(6)*s(8),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(35)*s(8),(true->[])),arc(s(35)*s(8),0,s(35)*s(8),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(8),(true->[])),arc(s(34)*s(8),0,s(28)*s(8),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(35)*s(8),(true->[])),arc(s(33)*s(8),0,s(21)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(35)*s(8),(true->[])),arc(s(32)*s(8),0,s(15)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(35)*s(8),(true->[])),arc(s(31)*s(8),0,s(10)*s(8),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(35)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(9)),sink(s(31)*s(9)),sink(s(32)*s(9)),sink(s(33)*s(9)),sink(s(34)*s(9)),sink(s(35)*s(9))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(5),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(3)*s(3),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(5),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(11)*s(7),0,s(3)*s(9),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(18)*s(5),(true->[])),arc(s(13)*s(4),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(5),0,s(6)*s(3),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(20)*s(2),(true->[])),arc(s(8)*s(8),0,s(6)*s(9),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(3)*s(9),0,s(6)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(5)*s(9),(true->[])),arc(s(16)*s(7),0,s(3)*s(9),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(28)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(3),(true->[])),arc(s(19)*s(4),1,s(25)*s(5),(true->[])),arc(s(19)*s(4),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(5),0,s(10)*s(3),(true->[])),arc(s(18)*s(5),1,s(24)*s(7),(true->[])),arc(s(18)*s(5),2,s(27)*s(2),(true->[])),arc(s(17)*s(7),0,s(6)*s(9),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(27)*s(2),(true->[])),arc(s(6)*s(9),0,s(10)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(12)*s(8),0,s(6)*s(9),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(8),0,s(10)*s(9),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(20)*s(6),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(5)*s(9),0,s(10)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(22)*s(7),0,s(3)*s(9),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(35)*s(1),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(4),0,s(21)*s(3),(true->[])),arc(s(26)*s(4),1,s(33)*s(5),(true->[])),arc(s(26)*s(4),2,s(35)*s(2),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(25)*s(5),0,s(15)*s(3),(true->[])),arc(s(25)*s(5),1,s(32)*s(7),(true->[])),arc(s(25)*s(5),2,s(35)*s(2),(true->[])),arc(s(24)*s(7),0,s(10)*s(9),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(35)*s(2),(true->[])),arc(s(23)*s(7),0,s(6)*s(9),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(35)*s(2),(true->[])),arc(s(9)*s(9),0,s(15)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(9),0,s(15)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(17)*s(8),0,s(6)*s(9),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(28)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(8),0,s(15)*s(9),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(27)*s(6),(true->[])),arc(s(21)*s(3),0,s(28)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(18)*s(8),0,s(10)*s(9),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(27)*s(6),(true->[])),arc(s(8)*s(9),0,s(6)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(14)*s(9),(true->[])),arc(s(29)*s(7),0,s(3)*s(9),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(1),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(4),0,s(28)*s(3),(true->[])),arc(s(34)*s(4),1,s(34)*s(5),(true->[])),arc(s(34)*s(4),2,s(35)*s(2),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(33)*s(5),0,s(21)*s(3),(true->[])),arc(s(33)*s(5),1,s(33)*s(7),(true->[])),arc(s(33)*s(5),2,s(35)*s(2),(true->[])),arc(s(32)*s(7),0,s(15)*s(9),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(35)*s(2),(true->[])),arc(s(31)*s(7),0,s(10)*s(9),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(35)*s(2),(true->[])),arc(s(30)*s(7),0,s(6)*s(9),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(35)*s(2),(true->[])),arc(s(13)*s(9),0,s(10)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(20)*s(9),(true->[])),arc(s(14)*s(9),0,s(21)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(15)*s(9),0,s(21)*s(9),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(23)*s(8),0,s(6)*s(9),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(35)*s(3),(true->[])),arc(s(27)*s(6),1,s(34)*s(8),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(8),0,s(21)*s(9),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(35)*s(6),(true->[])),arc(s(28)*s(3),0,s(35)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(6),(true->[])),arc(s(25)*s(8),0,s(15)*s(9),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(35)*s(6),(true->[])),arc(s(24)*s(8),0,s(10)*s(9),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(35)*s(6),(true->[])),arc(s(12)*s(9),0,s(6)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(20)*s(9),(true->[])),arc(s(35)*s(4),0,s(35)*s(3),(true->[])),arc(s(35)*s(4),1,s(35)*s(5),(true->[])),arc(s(35)*s(4),2,s(35)*s(2),(true->[])),arc(s(34)*s(5),0,s(28)*s(3),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(35)*s(2),(true->[])),arc(s(33)*s(7),0,s(21)*s(9),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(35)*s(2),(true->[])),arc(s(18)*s(9),0,s(10)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(27)*s(9),(true->[])),arc(s(20)*s(9),0,s(28)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(9),0,s(15)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(27)*s(9),(true->[])),arc(s(21)*s(9),0,s(28)*s(9),(true->[])),arc(s(21)*s(9),1,s(28)*s(9),(true->[])),arc(s(21)*s(9),2,s(27)*s(9),(true->[])),arc(s(30)*s(8),0,s(6)*s(9),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(35)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(3),(true->[])),arc(s(35)*s(6),1,s(35)*s(8),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(34)*s(8),0,s(28)*s(9),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(35)*s(6),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(6),(true->[])),arc(s(33)*s(8),0,s(21)*s(9),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(35)*s(6),(true->[])),arc(s(32)*s(8),0,s(15)*s(9),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(35)*s(6),(true->[])),arc(s(31)*s(8),0,s(10)*s(9),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(35)*s(6),(true->[])),arc(s(17)*s(9),0,s(6)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(27)*s(9),(true->[])),arc(s(35)*s(5),0,s(35)*s(3),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(2),(true->[])),arc(s(34)*s(7),0,s(28)*s(9),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(35)*s(2),(true->[])),arc(s(24)*s(9),0,s(10)*s(9),(true->[])),arc(s(24)*s(9),1,s(31)*s(9),(true->[])),arc(s(24)*s(9),2,s(35)*s(9),(true->[])),arc(s(27)*s(9),0,s(35)*s(9),(true->[])),arc(s(27)*s(9),1,s(34)*s(9),(true->[])),arc(s(27)*s(9),2,s(35)*s(9),(true->[])),arc(s(26)*s(9),0,s(21)*s(9),(true->[])),arc(s(26)*s(9),1,s(33)*s(9),(true->[])),arc(s(26)*s(9),2,s(35)*s(9),(true->[])),arc(s(28)*s(9),0,s(35)*s(9),(true->[])),arc(s(28)*s(9),1,s(35)*s(9),(true->[])),arc(s(28)*s(9),2,s(35)*s(9),(true->[])),arc(s(25)*s(9),0,s(15)*s(9),(true->[])),arc(s(25)*s(9),1,s(32)*s(9),(true->[])),arc(s(25)*s(9),2,s(35)*s(9),(true->[])),arc(s(35)*s(8),0,s(35)*s(9),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(6),(true->[])),arc(s(23)*s(9),0,s(6)*s(9),(true->[])),arc(s(23)*s(9),1,s(30)*s(9),(true->[])),arc(s(23)*s(9),2,s(35)*s(9),(true->[])),arc(s(35)*s(7),0,s(35)*s(9),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(2),(true->[])),arc(s(31)*s(9),0,s(10)*s(9),(true->[])),arc(s(31)*s(9),1,s(31)*s(9),(true->[])),arc(s(31)*s(9),2,s(35)*s(9),(true->[])),arc(s(35)*s(9),0,s(35)*s(9),(true->[])),arc(s(35)*s(9),1,s(35)*s(9),(true->[])),arc(s(35)*s(9),2,s(35)*s(9),(true->[])),arc(s(34)*s(9),0,s(28)*s(9),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(35)*s(9),(true->[])),arc(s(33)*s(9),0,s(21)*s(9),(true->[])),arc(s(33)*s(9),1,s(33)*s(9),(true->[])),arc(s(33)*s(9),2,s(35)*s(9),(true->[])),arc(s(32)*s(9),0,s(15)*s(9),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(35)*s(9),(true->[])),arc(s(30)*s(9),0,s(6)*s(9),(true->[])),arc(s(30)*s(9),1,s(30)*s(9),(true->[])),arc(s(30)*s(9),2,s(35)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plain, sum_width_proper_plain_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(14)),sink(s(31)*s(14)),sink(s(32)*s(14)),sink(s(33)*s(14)),sink(s(34)*s(14)),sink(s(35)*s(14))],[arc(s(1)*s(1),0,s(3)*s(1),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(6)*s(1),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(1),0,s(6)*s(1),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(4),0,s(3)*s(3),(true->[])),arc(s(4)*s(4),1,s(7)*s(7),(true->[])),arc(s(4)*s(4),2,s(9)*s(2),(true->[])),arc(s(5)*s(2),0,s(10)*s(1),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(2),(true->[])),arc(s(6)*s(1),0,s(10)*s(1),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(2),(true->[])),arc(s(3)*s(3),0,s(6)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(5)*s(6),(true->[])),arc(s(7)*s(7),0,s(3)*s(5),(true->[])),arc(s(7)*s(7),1,s(11)*s(8),(true->[])),arc(s(7)*s(7),2,s(14)*s(2),(true->[])),arc(s(9)*s(2),0,s(15)*s(1),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(2),(true->[])),arc(s(8)*s(4),0,s(6)*s(3),(true->[])),arc(s(8)*s(4),1,s(12)*s(7),(true->[])),arc(s(8)*s(4),2,s(14)*s(2),(true->[])),arc(s(10)*s(1),0,s(15)*s(1),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(2),(true->[])),arc(s(5)*s(6),0,s(10)*s(3),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(6),(true->[])),arc(s(6)*s(3),0,s(10)*s(3),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(6),(true->[])),arc(s(3)*s(5),0,s(6)*s(5),(true->[])),arc(s(3)*s(5),1,s(6)*s(5),(true->[])),arc(s(3)*s(5),2,s(5)*s(10),(true->[])),arc(s(11)*s(8),0,s(3)*s(5),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(20)*s(2),(true->[])),arc(s(14)*s(2),0,s(21)*s(1),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(2),(true->[])),arc(s(13)*s(4),0,s(10)*s(3),(true->[])),arc(s(13)*s(4),1,s(18)*s(7),(true->[])),arc(s(13)*s(4),2,s(20)*s(2),(true->[])),arc(s(15)*s(1),0,s(21)*s(1),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(2),(true->[])),arc(s(12)*s(7),0,s(6)*s(5),(true->[])),arc(s(12)*s(7),1,s(17)*s(8),(true->[])),arc(s(12)*s(7),2,s(20)*s(2),(true->[])),arc(s(8)*s(9),0,s(6)*s(5),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(14)*s(6),(true->[])),arc(s(9)*s(6),0,s(15)*s(3),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(3),0,s(15)*s(3),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(6),(true->[])),arc(s(5)*s(10),0,s(10)*s(5),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(10),(true->[])),arc(s(6)*s(5),0,s(10)*s(5),(true->[])),arc(s(6)*s(5),1,s(10)*s(5),(true->[])),arc(s(6)*s(5),2,s(9)*s(10),(true->[])),arc(s(16)*s(11),0,s(3)*s(14),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(27)*s(2),(true->[])),arc(s(20)*s(2),0,s(28)*s(1),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(2),(true->[])),arc(s(19)*s(4),0,s(15)*s(3),(true->[])),arc(s(19)*s(4),1,s(25)*s(7),(true->[])),arc(s(19)*s(4),2,s(27)*s(2),(true->[])),arc(s(21)*s(1),0,s(28)*s(1),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(2),(true->[])),arc(s(18)*s(7),0,s(10)*s(5),(true->[])),arc(s(18)*s(7),1,s(24)*s(8),(true->[])),arc(s(18)*s(7),2,s(27)*s(2),(true->[])),arc(s(17)*s(8),0,s(6)*s(5),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(27)*s(2),(true->[])),arc(s(12)*s(12),0,s(6)*s(14),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(20)*s(6),(true->[])),arc(s(14)*s(6),0,s(21)*s(3),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(6),(true->[])),arc(s(13)*s(9),0,s(10)*s(5),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(20)*s(6),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(6),(true->[])),arc(s(8)*s(13),0,s(6)*s(14),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(14)*s(10),(true->[])),arc(s(9)*s(10),0,s(15)*s(5),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(10),(true->[])),arc(s(10)*s(5),0,s(15)*s(5),(true->[])),arc(s(10)*s(5),1,s(15)*s(5),(true->[])),arc(s(10)*s(5),2,s(14)*s(10),(true->[])),arc(s(3)*s(14),0,s(6)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(5)*s(14),(true->[])),arc(s(22)*s(11),0,s(3)*s(14),(true->[])),arc(s(22)*s(11),1,s(29)*s(11),(true->[])),arc(s(22)*s(11),2,s(35)*s(2),(true->[])),arc(s(27)*s(2),0,s(35)*s(1),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(35)*s(2),(true->[])),arc(s(26)*s(4),0,s(21)*s(3),(true->[])),arc(s(26)*s(4),1,s(33)*s(7),(true->[])),arc(s(26)*s(4),2,s(35)*s(2),(true->[])),arc(s(28)*s(1),0,s(35)*s(1),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(2),(true->[])),arc(s(25)*s(7),0,s(15)*s(5),(true->[])),arc(s(25)*s(7),1,s(32)*s(8),(true->[])),arc(s(25)*s(7),2,s(35)*s(2),(true->[])),arc(s(24)*s(8),0,s(10)*s(5),(true->[])),arc(s(24)*s(8),1,s(31)*s(11),(true->[])),arc(s(24)*s(8),2,s(35)*s(2),(true->[])),arc(s(23)*s(11),0,s(6)*s(14),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(35)*s(2),(true->[])),arc(s(6)*s(14),0,s(10)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(17)*s(12),0,s(6)*s(14),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(27)*s(6),(true->[])),arc(s(20)*s(6),0,s(28)*s(3),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(6),(true->[])),arc(s(19)*s(9),0,s(15)*s(5),(true->[])),arc(s(19)*s(9),1,s(25)*s(12),(true->[])),arc(s(19)*s(9),2,s(27)*s(6),(true->[])),arc(s(21)*s(3),0,s(28)*s(3),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(6),(true->[])),arc(s(18)*s(12),0,s(10)*s(14),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(27)*s(6),(true->[])),arc(s(12)*s(13),0,s(6)*s(14),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(20)*s(10),(true->[])),arc(s(14)*s(10),0,s(21)*s(5),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(10),(true->[])),arc(s(13)*s(13),0,s(10)*s(14),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(20)*s(10),(true->[])),arc(s(15)*s(5),0,s(21)*s(5),(true->[])),arc(s(15)*s(5),1,s(21)*s(5),(true->[])),arc(s(15)*s(5),2,s(20)*s(10),(true->[])),arc(s(5)*s(14),0,s(10)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(29)*s(11),0,s(3)*s(14),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(35)*s(2),(true->[])),arc(s(35)*s(2),0,s(35)*s(1),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(2),(true->[])),arc(s(34)*s(4),0,s(28)*s(3),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(35)*s(2),(true->[])),arc(s(35)*s(1),0,s(35)*s(1),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(2),(true->[])),arc(s(33)*s(7),0,s(21)*s(5),(true->[])),arc(s(33)*s(7),1,s(33)*s(8),(true->[])),arc(s(33)*s(7),2,s(35)*s(2),(true->[])),arc(s(32)*s(8),0,s(15)*s(5),(true->[])),arc(s(32)*s(8),1,s(32)*s(11),(true->[])),arc(s(32)*s(8),2,s(35)*s(2),(true->[])),arc(s(31)*s(11),0,s(10)*s(14),(true->[])),arc(s(31)*s(11),1,s(31)*s(11),(true->[])),arc(s(31)*s(11),2,s(35)*s(2),(true->[])),arc(s(30)*s(11),0,s(6)*s(14),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(35)*s(2),(true->[])),arc(s(9)*s(14),0,s(15)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(10)*s(14),0,s(15)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(23)*s(12),0,s(6)*s(14),(true->[])),arc(s(23)*s(12),1,s(30)*s(12),(true->[])),arc(s(23)*s(12),2,s(35)*s(6),(true->[])),arc(s(27)*s(6),0,s(35)*s(3),(true->[])),arc(s(27)*s(6),1,s(34)*s(9),(true->[])),arc(s(27)*s(6),2,s(35)*s(6),(true->[])),arc(s(26)*s(9),0,s(21)*s(5),(true->[])),arc(s(26)*s(9),1,s(33)*s(12),(true->[])),arc(s(26)*s(9),2,s(35)*s(6),(true->[])),arc(s(28)*s(3),0,s(35)*s(3),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(6),(true->[])),arc(s(25)*s(12),0,s(15)*s(14),(true->[])),arc(s(25)*s(12),1,s(32)*s(12),(true->[])),arc(s(25)*s(12),2,s(35)*s(6),(true->[])),arc(s(24)*s(12),0,s(10)*s(14),(true->[])),arc(s(24)*s(12),1,s(31)*s(12),(true->[])),arc(s(24)*s(12),2,s(35)*s(6),(true->[])),arc(s(17)*s(13),0,s(6)*s(14),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(27)*s(10),(true->[])),arc(s(20)*s(10),0,s(28)*s(5),(true->[])),arc(s(20)*s(10),1,s(26)*s(13),(true->[])),arc(s(20)*s(10),2,s(27)*s(10),(true->[])),arc(s(19)*s(13),0,s(15)*s(14),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(27)*s(10),(true->[])),arc(s(21)*s(5),0,s(28)*s(5),(true->[])),arc(s(21)*s(5),1,s(28)*s(5),(true->[])),arc(s(21)*s(5),2,s(27)*s(10),(true->[])),arc(s(18)*s(13),0,s(10)*s(14),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(27)*s(10),(true->[])),arc(s(8)*s(14),0,s(6)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(14)*s(14),(true->[])),arc(s(35)*s(4),0,s(35)*s(3),(true->[])),arc(s(35)*s(4),1,s(35)*s(7),(true->[])),arc(s(35)*s(4),2,s(35)*s(2),(true->[])),arc(s(34)*s(7),0,s(28)*s(5),(true->[])),arc(s(34)*s(7),1,s(34)*s(8),(true->[])),arc(s(34)*s(7),2,s(35)*s(2),(true->[])),arc(s(33)*s(8),0,s(21)*s(5),(true->[])),arc(s(33)*s(8),1,s(33)*s(11),(true->[])),arc(s(33)*s(8),2,s(35)*s(2),(true->[])),arc(s(32)*s(11),0,s(15)*s(14),(true->[])),arc(s(32)*s(11),1,s(32)*s(11),(true->[])),arc(s(32)*s(11),2,s(35)*s(2),(true->[])),arc(s(13)*s(14),0,s(10)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(20)*s(14),(true->[])),arc(s(14)*s(14),0,s(21)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(15)*s(14),0,s(21)*s(14),(true->[])),arc(s(15)*s(14),1,s(21)*s(14),(true->[])),arc(s(15)*s(14),2,s(20)*s(14),(true->[])),arc(s(30)*s(12),0,s(6)*s(14),(true->[])),arc(s(30)*s(12),1,s(30)*s(12),(true->[])),arc(s(30)*s(12),2,s(35)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(3),(true->[])),arc(s(35)*s(6),1,s(35)*s(9),(true->[])),arc(s(35)*s(6),2,s(35)*s(6),(true->[])),arc(s(34)*s(9),0,s(28)*s(5),(true->[])),arc(s(34)*s(9),1,s(34)*s(12),(true->[])),arc(s(34)*s(9),2,s(35)*s(6),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(6),(true->[])),arc(s(33)*s(12),0,s(21)*s(14),(true->[])),arc(s(33)*s(12),1,s(33)*s(12),(true->[])),arc(s(33)*s(12),2,s(35)*s(6),(true->[])),arc(s(32)*s(12),0,s(15)*s(14),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(35)*s(6),(true->[])),arc(s(31)*s(12),0,s(10)*s(14),(true->[])),arc(s(31)*s(12),1,s(31)*s(12),(true->[])),arc(s(31)*s(12),2,s(35)*s(6),(true->[])),arc(s(23)*s(13),0,s(6)*s(14),(true->[])),arc(s(23)*s(13),1,s(30)*s(13),(true->[])),arc(s(23)*s(13),2,s(35)*s(10),(true->[])),arc(s(27)*s(10),0,s(35)*s(5),(true->[])),arc(s(27)*s(10),1,s(34)*s(13),(true->[])),arc(s(27)*s(10),2,s(35)*s(10),(true->[])),arc(s(26)*s(13),0,s(21)*s(14),(true->[])),arc(s(26)*s(13),1,s(33)*s(13),(true->[])),arc(s(26)*s(13),2,s(35)*s(10),(true->[])),arc(s(28)*s(5),0,s(35)*s(5),(true->[])),arc(s(28)*s(5),1,s(35)*s(5),(true->[])),arc(s(28)*s(5),2,s(35)*s(10),(true->[])),arc(s(25)*s(13),0,s(15)*s(14),(true->[])),arc(s(25)*s(13),1,s(32)*s(13),(true->[])),arc(s(25)*s(13),2,s(35)*s(10),(true->[])),arc(s(24)*s(13),0,s(10)*s(14),(true->[])),arc(s(24)*s(13),1,s(31)*s(13),(true->[])),arc(s(24)*s(13),2,s(35)*s(10),(true->[])),arc(s(12)*s(14),0,s(6)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(20)*s(14),(true->[])),arc(s(35)*s(7),0,s(35)*s(5),(true->[])),arc(s(35)*s(7),1,s(35)*s(8),(true->[])),arc(s(35)*s(7),2,s(35)*s(2),(true->[])),arc(s(34)*s(8),0,s(28)*s(5),(true->[])),arc(s(34)*s(8),1,s(34)*s(11),(true->[])),arc(s(34)*s(8),2,s(35)*s(2),(true->[])),arc(s(33)*s(11),0,s(21)*s(14),(true->[])),arc(s(33)*s(11),1,s(33)*s(11),(true->[])),arc(s(33)*s(11),2,s(35)*s(2),(true->[])),arc(s(18)*s(14),0,s(10)*s(14),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(27)*s(14),(true->[])),arc(s(20)*s(14),0,s(28)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(27)*s(14),(true->[])),arc(s(19)*s(14),0,s(15)*s(14),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(27)*s(14),(true->[])),arc(s(21)*s(14),0,s(28)*s(14),(true->[])),arc(s(21)*s(14),1,s(28)*s(14),(true->[])),arc(s(21)*s(14),2,s(27)*s(14),(true->[])),arc(s(35)*s(9),0,s(35)*s(5),(true->[])),arc(s(35)*s(9),1,s(35)*s(12),(true->[])),arc(s(35)*s(9),2,s(35)*s(6),(true->[])),arc(s(34)*s(12),0,s(28)*s(14),(true->[])),arc(s(34)*s(12),1,s(34)*s(12),(true->[])),arc(s(34)*s(12),2,s(35)*s(6),(true->[])),arc(s(30)*s(13),0,s(6)*s(14),(true->[])),arc(s(30)*s(13),1,s(30)*s(13),(true->[])),arc(s(30)*s(13),2,s(35)*s(10),(true->[])),arc(s(35)*s(10),0,s(35)*s(5),(true->[])),arc(s(35)*s(10),1,s(35)*s(13),(true->[])),arc(s(35)*s(10),2,s(35)*s(10),(true->[])),arc(s(34)*s(13),0,s(28)*s(14),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(35)*s(10),(true->[])),arc(s(35)*s(5),0,s(35)*s(5),(true->[])),arc(s(35)*s(5),1,s(35)*s(5),(true->[])),arc(s(35)*s(5),2,s(35)*s(10),(true->[])),arc(s(33)*s(13),0,s(21)*s(14),(true->[])),arc(s(33)*s(13),1,s(33)*s(13),(true->[])),arc(s(33)*s(13),2,s(35)*s(10),(true->[])),arc(s(32)*s(13),0,s(15)*s(14),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(35)*s(10),(true->[])),arc(s(31)*s(13),0,s(10)*s(14),(true->[])),arc(s(31)*s(13),1,s(31)*s(13),(true->[])),arc(s(31)*s(13),2,s(35)*s(10),(true->[])),arc(s(17)*s(14),0,s(6)*s(14),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(27)*s(14),(true->[])),arc(s(35)*s(8),0,s(35)*s(5),(true->[])),arc(s(35)*s(8),1,s(35)*s(11),(true->[])),arc(s(35)*s(8),2,s(35)*s(2),(true->[])),arc(s(34)*s(11),0,s(28)*s(14),(true->[])),arc(s(34)*s(11),1,s(34)*s(11),(true->[])),arc(s(34)*s(11),2,s(35)*s(2),(true->[])),arc(s(24)*s(14),0,s(10)*s(14),(true->[])),arc(s(24)*s(14),1,s(31)*s(14),(true->[])),arc(s(24)*s(14),2,s(35)*s(14),(true->[])),arc(s(27)*s(14),0,s(35)*s(14),(true->[])),arc(s(27)*s(14),1,s(34)*s(14),(true->[])),arc(s(27)*s(14),2,s(35)*s(14),(true->[])),arc(s(26)*s(14),0,s(21)*s(14),(true->[])),arc(s(26)*s(14),1,s(33)*s(14),(true->[])),arc(s(26)*s(14),2,s(35)*s(14),(true->[])),arc(s(28)*s(14),0,s(35)*s(14),(true->[])),arc(s(28)*s(14),1,s(35)*s(14),(true->[])),arc(s(28)*s(14),2,s(35)*s(14),(true->[])),arc(s(25)*s(14),0,s(15)*s(14),(true->[])),arc(s(25)*s(14),1,s(32)*s(14),(true->[])),arc(s(25)*s(14),2,s(35)*s(14),(true->[])),arc(s(35)*s(12),0,s(35)*s(14),(true->[])),arc(s(35)*s(12),1,s(35)*s(12),(true->[])),arc(s(35)*s(12),2,s(35)*s(6),(true->[])),arc(s(35)*s(13),0,s(35)*s(14),(true->[])),arc(s(35)*s(13),1,s(35)*s(13),(true->[])),arc(s(35)*s(13),2,s(35)*s(10),(true->[])),arc(s(23)*s(14),0,s(6)*s(14),(true->[])),arc(s(23)*s(14),1,s(30)*s(14),(true->[])),arc(s(23)*s(14),2,s(35)*s(14),(true->[])),arc(s(35)*s(11),0,s(35)*s(14),(true->[])),arc(s(35)*s(11),1,s(35)*s(11),(true->[])),arc(s(35)*s(11),2,s(35)*s(2),(true->[])),arc(s(31)*s(14),0,s(10)*s(14),(true->[])),arc(s(31)*s(14),1,s(31)*s(14),(true->[])),arc(s(31)*s(14),2,s(35)*s(14),(true->[])),arc(s(35)*s(14),0,s(35)*s(14),(true->[])),arc(s(35)*s(14),1,s(35)*s(14),(true->[])),arc(s(35)*s(14),2,s(35)*s(14),(true->[])),arc(s(34)*s(14),0,s(28)*s(14),(true->[])),arc(s(34)*s(14),1,s(34)*s(14),(true->[])),arc(s(34)*s(14),2,s(35)*s(14),(true->[])),arc(s(33)*s(14),0,s(21)*s(14),(true->[])),arc(s(33)*s(14),1,s(33)*s(14),(true->[])),arc(s(33)*s(14),2,s(35)*s(14),(true->[])),arc(s(32)*s(14),0,s(15)*s(14),(true->[])),arc(s(32)*s(14),1,s(32)*s(14),(true->[])),arc(s(32)*s(14),2,s(35)*s(14),(true->[])),arc(s(30)*s(14),0,s(6)*s(14),(true->[])),arc(s(30)*s(14),1,s(30)*s(14),(true->[])),arc(s(30)*s(14),2,s(35)*s(14),(true->[]))],[],[],[])).
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sum_width_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1455: Illustrating the SUM_WIDTH_PROPER_PLAIN constraint of the Exam-
ple slot
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Automaton Figures 4.1456 and 4.1457 respectively depict the automaton associated with the constraint
SUM_WIDTH_PROPER_PLAIN and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r= t

R + C ≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>
{D ← 0}

<

{ D
←

0

R
←

R
+
D

+
1

}

Figure 4.1456: Automaton for the SUM_WIDTH_PROPER_PLAIN constraint obtained
by applying decoration Table 3.37 to the seed transducer of the PROPER_PLAIN pattern
where default is 0

≤ s
{

D ← 0
R← default

}

> r= t

R ≤

>

>

=
{D ← D + 1}

<

=
{D ← D + 1}

>
{D ← 0}

<

{ D
←

0

R
←

R
+
D

+
1

}

Figure 4.1457: Simplified automaton for the SUM_WIDTH_PROPER_PLAIN con-
straint obtained by applying decoration Table 3.29 to the seed transducer of the
PROPER_PLAIN pattern where default is 0; Ri−Ri−1 ≥ 0 and−Ri+Ri−1 +Di−1 +
1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C

−→
D +

←−
D + 1

C

t
−→
C +

←−
C

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.371: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the SUM_WIDTH_PROPER_PLAIN constraint defined as the composition of the
PROPER_PLAIN pattern , the feature WIDTH , and the aggregator sum ; cells of the

glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.372: Concrete glue matrix, derived from the parametrised glue matrix 3.14,
for the simplified automaton of the SUM_WIDTH_PROPER_PLAIN constraint defined
as the composition of the PROPER_PLAIN pattern , the feature WIDTH , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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Specialisation

s
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Figure 4.1458: (left) Automaton without registers for the SUM_WIDTH_PRO-
PER_PLAIN_EQ_UP constraint; it describes all sequences maximising the sum of the
widths of all the occurrences of the PROPER_PLAIN pattern of a sequence of sv vari-
ables, i.e. max(0, sv − 2) of the Restrictions slot (see ¬). (right) All corresponding
solutions for sv− 1 ∈ {1, 2, 3, 4}.
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Figure 4.1459: Automata without registers for the (A) SUM_WIDTH_PRO-
PER_PLAIN_IS_EVEN and the (B) SUM_WIDTH_PROPER_PLAIN_IS_ODD con-
straints; they respectively achieve an even/odd sum of width of the PROPER_PLAIN
pattern on a sequence of n variables; the second symbol represents whether the register
D is even or odd, while the third symbol denotes whether the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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SUM_WIDTH_PROPER_PLATEAU

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint SUM_WIDTH_PROPER_PLATEAU(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

< =+ >

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1463)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the PROPER_PLATEAU pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example (7, 〈7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3〉)

Figure 4.1460 provides an example where the SUM_WIDTH_PROPER_PLATEAU

(7, [7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_proper_plateau,['20141203']).

ctr_origin(sum_width_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(sum_width_proper_plateau,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_proper_plateau,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_proper_plateau, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_proper_plateau, []).

ctr_functional_dependency(sum_width_proper_plateau, 1, [2]).

ctr_typical(sum_width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_width_proper_plateau,sum_width_proper_plateau(7,[[var-7],[var-1],[var-3],[var-3],[var-2],[var-5],[var-1],[var-4],[var-4],[var-3],[var-2],[var-3],[var-5],[var-5],[var-5],[var-3]])).


ctr_key_words(sum_width_proper_plateau,[]).

ctr_eval(sum_width_proper_plateau, [checker(sum_width_proper_plateau_c1),
    checker(sum_width_proper_plateau_c),
    automaton(sum_width_proper_plateau_a1),
    automaton(sum_width_proper_plateau_a),
    automaton_with_signature(sum_width_proper_plateau_a1_s),
    automaton_with_signature(sum_width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_proper_plateau_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_proper_plateau_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_proper_plateau_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_proper_plateau_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_proper_plateau_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_proper_plateau_c([Xj|Xs], Default, r, C, 0, R, Result).
sum_width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_proper_plateau_c([Xj|Xs], Default, s, C, 0, A1000, Result).

sum_width_proper_plateau_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_proper_plateau_c1(VARS, Default, s, 0, Default, Value).

sum_width_proper_plateau_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_proper_plateau_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_width_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        sum_width_proper_plateau_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_proper_plateau_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        sum_width_proper_plateau_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_proper_plateau_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_width_proper_plateau_c1([Xj|Xs], Default, r, 0, R, Result).
sum_width_proper_plateau_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_proper_plateau_c1([Xj|Xs], Default, s, 0, A1000, Result).

ctr_automaton_signature(sum_width_proper_plateau, sum_width_proper_plateau_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_proper_plateau, sum_width_proper_plateau_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_proper_plateau, sum_width_proper_plateau_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_proper_plateau, sum_width_proper_plateau_ao1, pair_signature(2,signature)).

sum_width_proper_plateau_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_proper_plateau_a(Flag,Value,VARIABLES,Default).

sum_width_proper_plateau_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_proper_plateau_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_proper_plateau_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_proper_plateau_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_proper_plateau_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D, R])),
        arc(r,EQ,t,([C, D + 1, R])),
        arc(r,GT,s,([C, D, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,r,([C, 0, R])),
        arc(t,GT,s,([C, 0, R + D + 1]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_proper_plateau_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_proper_plateau_a1(Flag,Value,VARIABLES,Default).

sum_width_proper_plateau_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_proper_plateau_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_proper_plateau_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_proper_plateau_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_proper_plateau_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D, R])),
        arc(r,EQ,t,([D + 1, R])),
        arc(r,GT,s,([D, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,r,([0, R])),
        arc(t,GT,s,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_proper_plateau_r(VALUE,Xs,SV):-
        sum_width_proper_plateau_r(VALUE,Xs,SV,SV).

sum_width_proper_plateau_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_proper_plateau, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+cb),cell(r,t,df+(db+1)),cell(t,s,cf+cb),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_glue_matrix1(sum_width_proper_plateau, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,0),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,df+(db+1))]).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_0, kernel([source(s(3)),sink(s(1)),sink(s(2)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_2, kernel([source(s(2)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_3, kernel([source(s(4)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(2),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_4, kernel([source(s(6)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(4),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(5),(true->[])),arc(s(9),1,s(1),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(2),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_5, kernel([source(s(11)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(10),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(13),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(14),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(15),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(7),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(12),(true->[])),arc(s(14),0,s(6),(true->[])),arc(s(14),1,s(1),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(10),(true->[])),arc(s(15),1,s(2),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(3),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(17),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),0,s(18),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_gt_0, kernel([source(a),sink(d)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,b,(true->[])),arc(b,1,c,(true->[])),arc(b,2,a,(true->[])),arc(c,0,b,(true->[])),arc(c,1,c,(true->[])),arc(c,2,d,(true->[])),arc(d,0,d,(true->[])),arc(d,1,d,(true->[])),arc(d,2,d,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1),sink(s2)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(s1,0,s2,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,s2,(true->[])),arc(r,0,s2,(true->[])),arc(r,1,t,(true->[])),arc(r,2,s2,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,s2,(true->[])),arc(t1,1,t1,(true->[])),arc(t1,2,s2,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(tEE),sink(tOE)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(rEE,0,rEE,(true->[])),arc(rEE,1,tOE,(true->[])),arc(rEE,2,sEE,(true->[])),arc(tEE,0,rEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,sEO,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,sEE,(true->[])),arc(sEO,0,rEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(rEO,0,rEO,(true->[])),arc(rEO,1,tOO,(true->[])),arc(rEO,2,sEO,(true->[])),arc(tEO,0,rEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,sEE,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,sEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_is_odd, kernel([source(sEE),sink(sEO),sink(rEO),sink(tEO),sink(tOO)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(rEE,0,rEE,(true->[])),arc(rEE,1,tOE,(true->[])),arc(rEE,2,sEE,(true->[])),arc(tEE,0,rEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,sEO,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,sEE,(true->[])),arc(sEO,0,rEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(rEO,0,rEO,(true->[])),arc(rEO,1,tOO,(true->[])),arc(rEO,2,sEO,(true->[])),arc(tEO,0,rEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,sEE,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,sEO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_lt_up, kernel([source(s(1)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_up_minus_1, kernel([source(s(3)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(5),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(6),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(9),1,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_lt_up_minus_1, kernel([source(s(1)),sink(s(7)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_up_minus_2, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(11),(true->[])),arc(s(4),1,s(12),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(11),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(5),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(11),1,s(9),(true->[])),arc(s(12),1,s(7),(true->[])),arc(s(12),2,s(3),(true->[])),arc(s(13),1,s(8),(true->[])),arc(s(13),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_gt_2, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(2),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_lt_up_minus_2, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_up_minus_3, kernel([source(s(1)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(16),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(16),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(16),1,s(14),(true->[])),arc(s(17),1,s(11),(true->[])),arc(s(17),2,s(3),(true->[])),arc(s(18),1,s(12),(true->[])),arc(s(18),2,s(6),(true->[])),arc(s(19),1,s(13),(true->[])),arc(s(19),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_gt_3, kernel([source(s(1)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_lt_up_minus_3, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(20),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_up_minus_4, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(22),(true->[])),arc(s(11),1,s(23),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(22),(true->[])),arc(s(12),1,s(24),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(22),(true->[])),arc(s(13),1,s(25),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(22),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(22),(true->[])),arc(s(15),1,s(26),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(14),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(21),(true->[])),arc(s(22),1,s(20),(true->[])),arc(s(23),1,s(16),(true->[])),arc(s(23),2,s(3),(true->[])),arc(s(24),1,s(17),(true->[])),arc(s(24),2,s(6),(true->[])),arc(s(25),1,s(18),(true->[])),arc(s(25),2,s(10),(true->[])),arc(s(26),1,s(19),(true->[])),arc(s(26),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_gt_4, kernel([source(s(1)),sink(s(14))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(2),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(6),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(7),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(6),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(10),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_lt_up_minus_4, kernel([source(s(1)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(27),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(27),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(27),(true->[])),arc(s(22),0,s(27),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(3),(true->[])),arc(s(23),0,s(27),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(6),(true->[])),arc(s(24),0,s(27),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(10),(true->[])),arc(s(25),0,s(27),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(27),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(21),(true->[])),arc(s(27),0,s(27),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_eq_up_minus_5, kernel([source(s(1)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(21),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(20),(true->[])),arc(s(16),0,s(29),(true->[])),arc(s(16),1,s(30),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(29),(true->[])),arc(s(17),1,s(31),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(29),(true->[])),arc(s(18),1,s(32),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(29),(true->[])),arc(s(19),1,s(33),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(29),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(28),(true->[])),arc(s(21),0,s(29),(true->[])),arc(s(21),1,s(34),(true->[])),arc(s(21),2,s(28),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(3),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(6),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(10),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(20),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(28),(true->[])),arc(s(29),1,s(27),(true->[])),arc(s(30),1,s(22),(true->[])),arc(s(30),2,s(3),(true->[])),arc(s(31),1,s(23),(true->[])),arc(s(31),2,s(6),(true->[])),arc(s(32),1,s(24),(true->[])),arc(s(32),2,s(10),(true->[])),arc(s(33),1,s(25),(true->[])),arc(s(33),2,s(15),(true->[])),arc(s(34),1,s(26),(true->[])),arc(s(34),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_gt_5, kernel([source(s(1)),sink(s(20))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(2),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(4),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(2),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(6),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(7),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(2),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(6),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(11),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(11),(true->[])),arc(s(16),0,s(2),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(20),(true->[])),arc(s(17),0,s(6),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(20),(true->[])),arc(s(18),0,s(10),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(20),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(20),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_lt_up_minus_5, kernel([source(s(1)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(6),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(15),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(15),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(3),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(10),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(3),(true->[])),arc(s(17),0,s(27),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(6),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(24),(true->[])),arc(s(18),2,s(10),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(25),(true->[])),arc(s(19),2,s(15),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(28),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(28),(true->[])),arc(s(21),2,s(28),(true->[])),arc(s(22),0,s(35),(true->[])),arc(s(22),1,s(29),(true->[])),arc(s(22),2,s(3),(true->[])),arc(s(23),0,s(35),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(6),(true->[])),arc(s(24),0,s(35),(true->[])),arc(s(24),1,s(31),(true->[])),arc(s(24),2,s(10),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(32),(true->[])),arc(s(25),2,s(15),(true->[])),arc(s(26),0,s(35),(true->[])),arc(s(26),1,s(33),(true->[])),arc(s(26),2,s(21),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(35),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(35),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(35),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(3),(true->[])),arc(s(30),0,s(35),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(6),(true->[])),arc(s(31),0,s(35),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(10),(true->[])),arc(s(32),0,s(35),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(15),(true->[])),arc(s(33),0,s(35),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(21),(true->[])),arc(s(34),0,s(35),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(28),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(35),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(3),0,s(7)*s(2),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(1),0,s(7)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(1),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(2),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(1),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(3),0,s(7)*s(2),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(3),0,s(7)*s(2),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(1),0,s(7)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(1),(true->[])),arc(s(5)*s(4),0,s(7)*s(4),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(2),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(1),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(3),0,s(7)*s(2),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(4),0,s(7)*s(2),(true->[])),arc(s(4)*s(4),1,s(6)*s(6),(true->[])),arc(s(4)*s(4),2,s(5)*s(3),(true->[])),arc(s(5)*s(1),0,s(7)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(4),(true->[])),arc(s(5)*s(2),2,s(7)*s(1),(true->[])),arc(s(5)*s(3),0,s(7)*s(5),(true->[])),arc(s(5)*s(3),1,s(7)*s(3),(true->[])),arc(s(5)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(6),0,s(7)*s(2),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(8),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(1),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(4),0,s(7)*s(2),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(5),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(3),(true->[])),arc(s(5)*s(8),0,s(7)*s(8),(true->[])),arc(s(5)*s(8),1,s(7)*s(8),(true->[])),arc(s(5)*s(8),2,s(7)*s(8),(true->[])),arc(s(7)*s(6),0,s(7)*s(2),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(8),(true->[])),arc(s(7)*s(7),0,s(7)*s(5),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(8),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(3),0,s(7)*s(2),(true->[])),arc(s(4)*s(3),1,s(6)*s(5),(true->[])),arc(s(4)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(1),0,s(7)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(1),(true->[])),arc(s(5)*s(4),0,s(7)*s(6),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(5),0,s(7)*s(2),(true->[])),arc(s(6)*s(5),1,s(6)*s(7),(true->[])),arc(s(6)*s(5),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(1),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(3),0,s(7)*s(2),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(8),(true->[])),arc(s(7)*s(6),2,s(7)*s(4),(true->[])),arc(s(6)*s(7),0,s(7)*s(2),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(9),(true->[])),arc(s(7)*s(5),0,s(7)*s(2),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(4),(true->[])),arc(s(7)*s(8),0,s(7)*s(6),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(9),(true->[])),arc(s(5)*s(9),0,s(7)*s(9),(true->[])),arc(s(5)*s(9),1,s(7)*s(9),(true->[])),arc(s(5)*s(9),2,s(7)*s(9),(true->[])),arc(s(7)*s(7),0,s(7)*s(2),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(9),(true->[])),arc(s(7)*s(9),0,s(7)*s(9),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(7)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(3),0,s(7)*s(2),(true->[])),arc(s(4)*s(3),1,s(6)*s(5),(true->[])),arc(s(4)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(1),0,s(7)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(1),(true->[])),arc(s(5)*s(4),0,s(7)*s(6),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(5),0,s(7)*s(2),(true->[])),arc(s(6)*s(5),1,s(6)*s(8),(true->[])),arc(s(6)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(1),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(3),0,s(7)*s(2),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(4),(true->[])),arc(s(5)*s(7),0,s(7)*s(10),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(8),0,s(7)*s(2),(true->[])),arc(s(6)*s(8),1,s(6)*s(11),(true->[])),arc(s(6)*s(8),2,s(5)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(2),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(7)*s(7),(true->[])),arc(s(7)*s(9),0,s(7)*s(6),(true->[])),arc(s(7)*s(9),1,s(7)*s(12),(true->[])),arc(s(7)*s(9),2,s(7)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[])),arc(s(7)*s(10),0,s(7)*s(10),(true->[])),arc(s(7)*s(10),1,s(7)*s(13),(true->[])),arc(s(7)*s(10),2,s(7)*s(7),(true->[])),arc(s(6)*s(11),0,s(7)*s(2),(true->[])),arc(s(6)*s(11),1,s(6)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(14),(true->[])),arc(s(7)*s(8),0,s(7)*s(2),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(7)*s(7),(true->[])),arc(s(7)*s(12),0,s(7)*s(6),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(7)*s(14),(true->[])),arc(s(7)*s(13),0,s(7)*s(10),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(7)*s(14),(true->[])),arc(s(5)*s(14),0,s(7)*s(14),(true->[])),arc(s(5)*s(14),1,s(7)*s(14),(true->[])),arc(s(5)*s(14),2,s(7)*s(14),(true->[])),arc(s(7)*s(11),0,s(7)*s(2),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(7)*s(14),(true->[])),arc(s(7)*s(14),0,s(7)*s(14),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(7)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(7)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(5)*s(1),(true->[])),arc(s(3)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(3),0,s(7)*s(2),(true->[])),arc(s(4)*s(3),1,s(6)*s(5),(true->[])),arc(s(4)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(1),0,s(7)*s(2),(true->[])),arc(s(5)*s(1),1,s(7)*s(1),(true->[])),arc(s(5)*s(1),2,s(7)*s(1),(true->[])),arc(s(5)*s(2),0,s(7)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(3),(true->[])),arc(s(5)*s(2),2,s(7)*s(1),(true->[])),arc(s(5)*s(4),0,s(7)*s(6),(true->[])),arc(s(5)*s(4),1,s(7)*s(4),(true->[])),arc(s(5)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(5),0,s(7)*s(2),(true->[])),arc(s(6)*s(5),1,s(6)*s(8),(true->[])),arc(s(6)*s(5),2,s(5)*s(7),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(1),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(7)*s(3),0,s(7)*s(2),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(4),(true->[])),arc(s(5)*s(7),0,s(7)*s(10),(true->[])),arc(s(5)*s(7),1,s(7)*s(7),(true->[])),arc(s(5)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(8),0,s(7)*s(2),(true->[])),arc(s(6)*s(8),1,s(6)*s(12),(true->[])),arc(s(6)*s(8),2,s(5)*s(11),(true->[])),arc(s(7)*s(5),0,s(7)*s(2),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(7)*s(7),(true->[])),arc(s(7)*s(9),0,s(7)*s(6),(true->[])),arc(s(7)*s(9),1,s(7)*s(13),(true->[])),arc(s(7)*s(9),2,s(7)*s(11),(true->[])),arc(s(7)*s(7),0,s(7)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[])),arc(s(7)*s(10),0,s(7)*s(10),(true->[])),arc(s(7)*s(10),1,s(7)*s(14),(true->[])),arc(s(7)*s(10),2,s(7)*s(7),(true->[])),arc(s(5)*s(11),0,s(7)*s(15),(true->[])),arc(s(5)*s(11),1,s(7)*s(11),(true->[])),arc(s(5)*s(11),2,s(7)*s(11),(true->[])),arc(s(6)*s(12),0,s(7)*s(2),(true->[])),arc(s(6)*s(12),1,s(6)*s(16),(true->[])),arc(s(6)*s(12),2,s(5)*s(11),(true->[])),arc(s(7)*s(8),0,s(7)*s(2),(true->[])),arc(s(7)*s(8),1,s(7)*s(12),(true->[])),arc(s(7)*s(8),2,s(7)*s(11),(true->[])),arc(s(7)*s(11),0,s(7)*s(15),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(7)*s(11),(true->[])),arc(s(7)*s(13),0,s(7)*s(6),(true->[])),arc(s(7)*s(13),1,s(7)*s(17),(true->[])),arc(s(7)*s(13),2,s(7)*s(11),(true->[])),arc(s(7)*s(14),0,s(7)*s(10),(true->[])),arc(s(7)*s(14),1,s(7)*s(18),(true->[])),arc(s(7)*s(14),2,s(7)*s(11),(true->[])),arc(s(7)*s(15),0,s(7)*s(15),(true->[])),arc(s(7)*s(15),1,s(7)*s(19),(true->[])),arc(s(7)*s(15),2,s(7)*s(11),(true->[])),arc(s(6)*s(16),0,s(7)*s(2),(true->[])),arc(s(6)*s(16),1,s(6)*s(16),(true->[])),arc(s(6)*s(16),2,s(5)*s(20),(true->[])),arc(s(7)*s(12),0,s(7)*s(2),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(7)*s(11),(true->[])),arc(s(7)*s(17),0,s(7)*s(6),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(7)*s(20),(true->[])),arc(s(7)*s(18),0,s(7)*s(10),(true->[])),arc(s(7)*s(18),1,s(7)*s(18),(true->[])),arc(s(7)*s(18),2,s(7)*s(20),(true->[])),arc(s(7)*s(19),0,s(7)*s(15),(true->[])),arc(s(7)*s(19),1,s(7)*s(19),(true->[])),arc(s(7)*s(19),2,s(7)*s(20),(true->[])),arc(s(5)*s(20),0,s(7)*s(20),(true->[])),arc(s(5)*s(20),1,s(7)*s(20),(true->[])),arc(s(5)*s(20),2,s(7)*s(20),(true->[])),arc(s(7)*s(16),0,s(7)*s(2),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(7)*s(20),(true->[])),arc(s(7)*s(20),0,s(7)*s(20),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(7)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(2),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(8)*s(3),0,s(9)*s(2),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(9)*s(2),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(8)*s(3),0,s(9)*s(2),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(9)*s(2),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(8),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(8)*s(4),0,s(9)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(9)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(9)*s(3),(true->[])),arc(s(6)*s(3),2,s(9)*s(3),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(6)*s(8),(true->[])),arc(s(9)*s(4),0,s(9)*s(2),(true->[])),arc(s(9)*s(4),1,s(9)*s(6),(true->[])),arc(s(9)*s(4),2,s(9)*s(3),(true->[])),arc(s(8)*s(6),0,s(9)*s(2),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(5),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(6)*s(8),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(3),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(9)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(9)*s(8),(true->[])),arc(s(6)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(6),0,s(9)*s(2),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(5),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(9)),sink(s(9)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(9)*s(2),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(8)*s(3),0,s(9)*s(2),(true->[])),arc(s(8)*s(3),1,s(8)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(7)*s(7),0,s(9)*s(2),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(3)*s(9),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(5),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(8)*s(5),0,s(9)*s(2),(true->[])),arc(s(8)*s(5),1,s(8)*s(7),(true->[])),arc(s(8)*s(5),2,s(6)*s(4),(true->[])),arc(s(8)*s(8),0,s(9)*s(6),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(9),(true->[])),arc(s(9)*s(4),0,s(9)*s(6),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(8),(true->[])),arc(s(9)*s(6),2,s(9)*s(4),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(6)*s(9),(true->[])),arc(s(9)*s(5),0,s(9)*s(2),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(4),(true->[])),arc(s(8)*s(7),0,s(9)*s(2),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(6)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(9)*s(9),(true->[])),arc(s(6)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(8),0,s(9)*s(6),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(9),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(9)*s(9),(true->[])),arc(s(9)*s(7),0,s(9)*s(2),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(9),(true->[])),arc(s(9)*s(9),0,s(9)*s(9),(true->[])),arc(s(9)*s(9),1,s(9)*s(9),(true->[])),arc(s(9)*s(9),2,s(9)*s(9),(true->[])),arc(s(8)*s(9),0,s(9)*s(9),(true->[])),arc(s(8)*s(9),1,s(8)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(14)),sink(s(9)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(9)*s(2),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(8)*s(3),0,s(9)*s(2),(true->[])),arc(s(8)*s(3),1,s(8)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(8),0,s(9)*s(2),(true->[])),arc(s(7)*s(8),1,s(7)*s(11),(true->[])),arc(s(7)*s(8),2,s(3)*s(7),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(5),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(8)*s(5),0,s(9)*s(2),(true->[])),arc(s(8)*s(5),1,s(8)*s(8),(true->[])),arc(s(8)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(9)*s(6),(true->[])),arc(s(8)*s(9),1,s(8)*s(12),(true->[])),arc(s(8)*s(9),2,s(6)*s(7),(true->[])),arc(s(9)*s(4),0,s(9)*s(6),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(9),(true->[])),arc(s(9)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(7)*s(11),0,s(9)*s(2),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(3)*s(14),(true->[])),arc(s(9)*s(5),0,s(9)*s(2),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(7),(true->[])),arc(s(8)*s(8),0,s(9)*s(2),(true->[])),arc(s(8)*s(8),1,s(8)*s(11),(true->[])),arc(s(8)*s(8),2,s(6)*s(7),(true->[])),arc(s(8)*s(12),0,s(9)*s(6),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(6)*s(14),(true->[])),arc(s(9)*s(9),0,s(9)*s(6),(true->[])),arc(s(9)*s(9),1,s(9)*s(12),(true->[])),arc(s(9)*s(9),2,s(9)*s(7),(true->[])),arc(s(8)*s(13),0,s(9)*s(10),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(14),(true->[])),arc(s(9)*s(7),0,s(9)*s(10),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(13),(true->[])),arc(s(9)*s(10),2,s(9)*s(7),(true->[])),arc(s(3)*s(14),0,s(5)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(6)*s(14),(true->[])),arc(s(9)*s(8),0,s(9)*s(2),(true->[])),arc(s(9)*s(8),1,s(9)*s(11),(true->[])),arc(s(9)*s(8),2,s(9)*s(7),(true->[])),arc(s(8)*s(11),0,s(9)*s(2),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(6)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(9)*s(14),(true->[])),arc(s(6)*s(14),2,s(9)*s(14),(true->[])),arc(s(9)*s(12),0,s(9)*s(6),(true->[])),arc(s(9)*s(12),1,s(9)*s(12),(true->[])),arc(s(9)*s(12),2,s(9)*s(14),(true->[])),arc(s(9)*s(13),0,s(9)*s(10),(true->[])),arc(s(9)*s(13),1,s(9)*s(13),(true->[])),arc(s(9)*s(13),2,s(9)*s(14),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(9)*s(14),(true->[])),arc(s(9)*s(11),0,s(9)*s(2),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(14),(true->[])),arc(s(9)*s(14),0,s(9)*s(14),(true->[])),arc(s(9)*s(14),1,s(9)*s(14),(true->[])),arc(s(9)*s(14),2,s(9)*s(14),(true->[])),arc(s(8)*s(14),0,s(9)*s(14),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(8)*s(20)),sink(s(9)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(9)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(9)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(9)*s(2),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(1),(true->[])),arc(s(8)*s(3),0,s(9)*s(2),(true->[])),arc(s(8)*s(3),1,s(8)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(9)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(9)*s(4),(true->[])),arc(s(6)*s(4),2,s(9)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(8),0,s(9)*s(2),(true->[])),arc(s(7)*s(8),1,s(7)*s(12),(true->[])),arc(s(7)*s(8),2,s(3)*s(11),(true->[])),arc(s(9)*s(3),0,s(9)*s(2),(true->[])),arc(s(9)*s(3),1,s(9)*s(5),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(8)*s(5),0,s(9)*s(2),(true->[])),arc(s(8)*s(5),1,s(8)*s(8),(true->[])),arc(s(8)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(9)*s(6),(true->[])),arc(s(8)*s(9),1,s(8)*s(13),(true->[])),arc(s(8)*s(9),2,s(6)*s(11),(true->[])),arc(s(9)*s(4),0,s(9)*s(6),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(9),(true->[])),arc(s(9)*s(6),2,s(9)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(9)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(9)*s(7),(true->[])),arc(s(6)*s(7),2,s(9)*s(7),(true->[])),arc(s(3)*s(11),0,s(5)*s(15),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(6)*s(11),(true->[])),arc(s(7)*s(12),0,s(9)*s(2),(true->[])),arc(s(7)*s(12),1,s(7)*s(16),(true->[])),arc(s(7)*s(12),2,s(3)*s(11),(true->[])),arc(s(9)*s(5),0,s(9)*s(2),(true->[])),arc(s(9)*s(5),1,s(9)*s(8),(true->[])),arc(s(9)*s(5),2,s(9)*s(7),(true->[])),arc(s(8)*s(8),0,s(9)*s(2),(true->[])),arc(s(8)*s(8),1,s(8)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(11),(true->[])),arc(s(6)*s(11),0,s(9)*s(15),(true->[])),arc(s(6)*s(11),1,s(9)*s(11),(true->[])),arc(s(6)*s(11),2,s(9)*s(11),(true->[])),arc(s(8)*s(13),0,s(9)*s(6),(true->[])),arc(s(8)*s(13),1,s(8)*s(17),(true->[])),arc(s(8)*s(13),2,s(6)*s(11),(true->[])),arc(s(9)*s(9),0,s(9)*s(6),(true->[])),arc(s(9)*s(9),1,s(9)*s(13),(true->[])),arc(s(9)*s(9),2,s(9)*s(11),(true->[])),arc(s(8)*s(14),0,s(9)*s(10),(true->[])),arc(s(8)*s(14),1,s(8)*s(18),(true->[])),arc(s(8)*s(14),2,s(6)*s(11),(true->[])),arc(s(9)*s(7),0,s(9)*s(10),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(9)*s(10),0,s(9)*s(10),(true->[])),arc(s(9)*s(10),1,s(9)*s(14),(true->[])),arc(s(9)*s(10),2,s(9)*s(7),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(9)*s(11),(true->[])),arc(s(7)*s(16),0,s(9)*s(2),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(3)*s(20),(true->[])),arc(s(9)*s(8),0,s(9)*s(2),(true->[])),arc(s(9)*s(8),1,s(9)*s(12),(true->[])),arc(s(9)*s(8),2,s(9)*s(11),(true->[])),arc(s(8)*s(12),0,s(9)*s(2),(true->[])),arc(s(8)*s(12),1,s(8)*s(16),(true->[])),arc(s(8)*s(12),2,s(6)*s(11),(true->[])),arc(s(9)*s(11),0,s(9)*s(15),(true->[])),arc(s(9)*s(11),1,s(9)*s(11),(true->[])),arc(s(9)*s(11),2,s(9)*s(11),(true->[])),arc(s(9)*s(15),0,s(9)*s(15),(true->[])),arc(s(9)*s(15),1,s(9)*s(19),(true->[])),arc(s(9)*s(15),2,s(9)*s(11),(true->[])),arc(s(8)*s(17),0,s(9)*s(6),(true->[])),arc(s(8)*s(17),1,s(8)*s(17),(true->[])),arc(s(8)*s(17),2,s(6)*s(20),(true->[])),arc(s(9)*s(13),0,s(9)*s(6),(true->[])),arc(s(9)*s(13),1,s(9)*s(17),(true->[])),arc(s(9)*s(13),2,s(9)*s(11),(true->[])),arc(s(8)*s(18),0,s(9)*s(10),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(6)*s(20),(true->[])),arc(s(9)*s(14),0,s(9)*s(10),(true->[])),arc(s(9)*s(14),1,s(9)*s(18),(true->[])),arc(s(9)*s(14),2,s(9)*s(11),(true->[])),arc(s(8)*s(19),0,s(9)*s(15),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(20),(true->[])),arc(s(3)*s(20),0,s(5)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(6)*s(20),(true->[])),arc(s(9)*s(12),0,s(9)*s(2),(true->[])),arc(s(9)*s(12),1,s(9)*s(16),(true->[])),arc(s(9)*s(12),2,s(9)*s(11),(true->[])),arc(s(8)*s(16),0,s(9)*s(2),(true->[])),arc(s(8)*s(16),1,s(8)*s(16),(true->[])),arc(s(8)*s(16),2,s(6)*s(20),(true->[])),arc(s(9)*s(19),0,s(9)*s(15),(true->[])),arc(s(9)*s(19),1,s(9)*s(19),(true->[])),arc(s(9)*s(19),2,s(9)*s(20),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(9)*s(20),(true->[])),arc(s(6)*s(20),2,s(9)*s(20),(true->[])),arc(s(9)*s(17),0,s(9)*s(6),(true->[])),arc(s(9)*s(17),1,s(9)*s(17),(true->[])),arc(s(9)*s(17),2,s(9)*s(20),(true->[])),arc(s(9)*s(18),0,s(9)*s(10),(true->[])),arc(s(9)*s(18),1,s(9)*s(18),(true->[])),arc(s(9)*s(18),2,s(9)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(9)*s(20),(true->[])),arc(s(9)*s(16),0,s(9)*s(2),(true->[])),arc(s(9)*s(16),1,s(9)*s(16),(true->[])),arc(s(9)*s(16),2,s(9)*s(20),(true->[])),arc(s(9)*s(20),0,s(9)*s(20),(true->[])),arc(s(9)*s(20),1,s(9)*s(20),(true->[])),arc(s(9)*s(20),2,s(9)*s(20),(true->[])),arc(s(8)*s(20),0,s(9)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(6)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(2),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(14)*s(2),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(13)*s(3),0,s(14)*s(2),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(2),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4)),sink(s(14)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(2),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(14)*s(2),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(13)*s(3),0,s(14)*s(2),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(12)*s(3),0,s(14)*s(2),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(14)*s(4),(true->[])),arc(s(12)*s(4),1,s(12)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(4),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(13)*s(4),0,s(14)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8)),sink(s(14)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(2),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(8),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(6),0,s(14)*s(2),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(3)*s(8),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(13)*s(4),0,s(14)*s(2),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(10)*s(3),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(12)*s(6),0,s(14)*s(2),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(14)*s(5),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(6)*s(8),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(14)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(14)*s(3),(true->[])),arc(s(10)*s(3),2,s(14)*s(3),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(8),(true->[])),arc(s(14)*s(4),0,s(14)*s(2),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(3),(true->[])),arc(s(13)*s(6),0,s(14)*s(2),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(14)*s(5),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(8),(true->[])),arc(s(14)*s(5),0,s(14)*s(5),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(3),(true->[])),arc(s(13)*s(7),0,s(14)*s(5),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(10)*s(8),(true->[])),arc(s(14)*s(3),0,s(14)*s(5),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(14)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(14)*s(8),(true->[])),arc(s(10)*s(8),2,s(14)*s(8),(true->[])),arc(s(14)*s(6),0,s(14)*s(2),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(8),(true->[])),arc(s(14)*s(7),0,s(14)*s(5),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(8),(true->[])),arc(s(12)*s(8),0,s(14)*s(8),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(8),(true->[])),arc(s(14)*s(8),0,s(14)*s(8),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(8),(true->[])),arc(s(13)*s(8),0,s(14)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(9)),sink(s(13)*s(9)),sink(s(14)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(7),0,s(14)*s(2),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(3)*s(9),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(13)*s(3),0,s(14)*s(2),(true->[])),arc(s(13)*s(3),1,s(13)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(2),(true->[])),arc(s(12)*s(5),1,s(12)*s(7),(true->[])),arc(s(12)*s(5),2,s(6)*s(4),(true->[])),arc(s(8)*s(8),0,s(14)*s(6),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(9),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(6)*s(9),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(13)*s(5),0,s(14)*s(2),(true->[])),arc(s(13)*s(5),1,s(13)*s(7),(true->[])),arc(s(13)*s(5),2,s(10)*s(4),(true->[])),arc(s(12)*s(7),0,s(14)*s(2),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(14)*s(6),(true->[])),arc(s(12)*s(8),1,s(12)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(9),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(8),(true->[])),arc(s(14)*s(6),2,s(14)*s(4),(true->[])),arc(s(13)*s(8),0,s(14)*s(6),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(9),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(14)*s(5),0,s(14)*s(2),(true->[])),arc(s(14)*s(5),1,s(14)*s(7),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(13)*s(7),0,s(14)*s(2),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(14)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(14)*s(9),(true->[])),arc(s(10)*s(9),2,s(14)*s(9),(true->[])),arc(s(14)*s(8),0,s(14)*s(6),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(9),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(9),(true->[])),arc(s(14)*s(7),0,s(14)*s(2),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(9),(true->[])),arc(s(13)*s(9),0,s(14)*s(9),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(10)*s(9),(true->[])),arc(s(14)*s(9),0,s(14)*s(9),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(9),(true->[])),arc(s(12)*s(9),0,s(14)*s(9),(true->[])),arc(s(12)*s(9),1,s(12)*s(9),(true->[])),arc(s(12)*s(9),2,s(6)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(14)),sink(s(13)*s(14)),sink(s(14)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(2),(true->[])),arc(s(11)*s(8),1,s(11)*s(11),(true->[])),arc(s(11)*s(8),2,s(3)*s(7),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(13)*s(3),0,s(14)*s(2),(true->[])),arc(s(13)*s(3),1,s(13)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(2),(true->[])),arc(s(12)*s(5),1,s(12)*s(8),(true->[])),arc(s(12)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(14)*s(6),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(6)*s(7),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(11)*s(11),0,s(14)*s(2),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(3)*s(14),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(13)*s(5),0,s(14)*s(2),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(10)*s(7),(true->[])),arc(s(12)*s(8),0,s(14)*s(2),(true->[])),arc(s(12)*s(8),1,s(12)*s(11),(true->[])),arc(s(12)*s(8),2,s(6)*s(7),(true->[])),arc(s(12)*s(12),0,s(14)*s(6),(true->[])),arc(s(12)*s(12),1,s(12)*s(12),(true->[])),arc(s(12)*s(12),2,s(6)*s(14),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(4),(true->[])),arc(s(13)*s(9),0,s(14)*s(6),(true->[])),arc(s(13)*s(9),1,s(13)*s(12),(true->[])),arc(s(13)*s(9),2,s(10)*s(7),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(13),0,s(14)*s(10),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(14),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(14)*s(7),(true->[])),arc(s(10)*s(7),0,s(14)*s(10),(true->[])),arc(s(10)*s(7),1,s(14)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(7),(true->[])),arc(s(3)*s(14),0,s(5)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(6)*s(14),(true->[])),arc(s(14)*s(5),0,s(14)*s(2),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(7),(true->[])),arc(s(13)*s(8),0,s(14)*s(2),(true->[])),arc(s(13)*s(8),1,s(13)*s(11),(true->[])),arc(s(13)*s(8),2,s(10)*s(7),(true->[])),arc(s(12)*s(11),0,s(14)*s(2),(true->[])),arc(s(12)*s(11),1,s(12)*s(11),(true->[])),arc(s(12)*s(11),2,s(6)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(10)*s(14),(true->[])),arc(s(14)*s(9),0,s(14)*s(6),(true->[])),arc(s(14)*s(9),1,s(14)*s(12),(true->[])),arc(s(14)*s(9),2,s(14)*s(7),(true->[])),arc(s(13)*s(12),0,s(14)*s(6),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(10)*s(14),(true->[])),arc(s(12)*s(13),0,s(14)*s(10),(true->[])),arc(s(12)*s(13),1,s(12)*s(13),(true->[])),arc(s(12)*s(13),2,s(6)*s(14),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(13),(true->[])),arc(s(14)*s(10),2,s(14)*s(7),(true->[])),arc(s(13)*s(13),0,s(14)*s(10),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(10)*s(14),(true->[])),arc(s(14)*s(7),0,s(14)*s(10),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(14)*s(8),0,s(14)*s(2),(true->[])),arc(s(14)*s(8),1,s(14)*s(11),(true->[])),arc(s(14)*s(8),2,s(14)*s(7),(true->[])),arc(s(13)*s(11),0,s(14)*s(2),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(10)*s(14),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(14)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(14)*s(14),(true->[])),arc(s(10)*s(14),2,s(14)*s(14),(true->[])),arc(s(14)*s(12),0,s(14)*s(6),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(14),(true->[])),arc(s(14)*s(13),0,s(14)*s(10),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(14),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[])),arc(s(14)*s(11),0,s(14)*s(2),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(14),(true->[])),arc(s(13)*s(14),0,s(14)*s(14),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(10)*s(14),(true->[])),arc(s(14)*s(14),0,s(14)*s(14),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(14),(true->[])),arc(s(12)*s(14),0,s(14)*s(14),(true->[])),arc(s(12)*s(14),1,s(12)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(12)*s(20)),sink(s(13)*s(20)),sink(s(14)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(14)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(14)*s(1),(true->[])),arc(s(10)*s(1),2,s(14)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(8),0,s(14)*s(2),(true->[])),arc(s(11)*s(8),1,s(11)*s(12),(true->[])),arc(s(11)*s(8),2,s(3)*s(11),(true->[])),arc(s(14)*s(2),0,s(14)*s(2),(true->[])),arc(s(14)*s(2),1,s(14)*s(3),(true->[])),arc(s(14)*s(2),2,s(14)*s(1),(true->[])),arc(s(13)*s(3),0,s(14)*s(2),(true->[])),arc(s(13)*s(3),1,s(13)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(14)*s(1),0,s(14)*s(2),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(1),(true->[])),arc(s(12)*s(5),0,s(14)*s(2),(true->[])),arc(s(12)*s(5),1,s(12)*s(8),(true->[])),arc(s(12)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(14)*s(6),(true->[])),arc(s(8)*s(9),1,s(12)*s(13),(true->[])),arc(s(8)*s(9),2,s(6)*s(11),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(14)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(14)*s(4),(true->[])),arc(s(10)*s(4),2,s(14)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(3)*s(11),0,s(5)*s(15),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(6)*s(11),(true->[])),arc(s(11)*s(12),0,s(14)*s(2),(true->[])),arc(s(11)*s(12),1,s(11)*s(16),(true->[])),arc(s(11)*s(12),2,s(3)*s(11),(true->[])),arc(s(14)*s(3),0,s(14)*s(2),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(13)*s(5),0,s(14)*s(2),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(10)*s(7),(true->[])),arc(s(12)*s(8),0,s(14)*s(2),(true->[])),arc(s(12)*s(8),1,s(12)*s(12),(true->[])),arc(s(12)*s(8),2,s(6)*s(11),(true->[])),arc(s(6)*s(11),0,s(9)*s(15),(true->[])),arc(s(6)*s(11),1,s(10)*s(11),(true->[])),arc(s(6)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(13),0,s(14)*s(6),(true->[])),arc(s(12)*s(13),1,s(12)*s(17),(true->[])),arc(s(12)*s(13),2,s(6)*s(11),(true->[])),arc(s(14)*s(6),0,s(14)*s(6),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(4),(true->[])),arc(s(13)*s(9),0,s(14)*s(6),(true->[])),arc(s(13)*s(9),1,s(13)*s(13),(true->[])),arc(s(13)*s(9),2,s(10)*s(11),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(4),(true->[])),arc(s(14)*s(4),2,s(14)*s(4),(true->[])),arc(s(8)*s(14),0,s(14)*s(10),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(6)*s(11),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(14),(true->[])),arc(s(9)*s(10),2,s(14)*s(7),(true->[])),arc(s(10)*s(7),0,s(14)*s(10),(true->[])),arc(s(10)*s(7),1,s(14)*s(7),(true->[])),arc(s(10)*s(7),2,s(14)*s(7),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(10)*s(11),(true->[])),arc(s(11)*s(16),0,s(14)*s(2),(true->[])),arc(s(11)*s(16),1,s(11)*s(16),(true->[])),arc(s(11)*s(16),2,s(3)*s(20),(true->[])),arc(s(14)*s(5),0,s(14)*s(2),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(7),(true->[])),arc(s(13)*s(8),0,s(14)*s(2),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(10)*s(11),(true->[])),arc(s(12)*s(12),0,s(14)*s(2),(true->[])),arc(s(12)*s(12),1,s(12)*s(16),(true->[])),arc(s(12)*s(12),2,s(6)*s(11),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(14)*s(11),(true->[])),arc(s(10)*s(11),0,s(14)*s(15),(true->[])),arc(s(10)*s(11),1,s(14)*s(11),(true->[])),arc(s(10)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(17),0,s(14)*s(6),(true->[])),arc(s(12)*s(17),1,s(12)*s(17),(true->[])),arc(s(12)*s(17),2,s(6)*s(20),(true->[])),arc(s(14)*s(9),0,s(14)*s(6),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(11),(true->[])),arc(s(13)*s(13),0,s(14)*s(6),(true->[])),arc(s(13)*s(13),1,s(13)*s(17),(true->[])),arc(s(13)*s(13),2,s(10)*s(11),(true->[])),arc(s(12)*s(18),0,s(14)*s(10),(true->[])),arc(s(12)*s(18),1,s(12)*s(18),(true->[])),arc(s(12)*s(18),2,s(6)*s(20),(true->[])),arc(s(14)*s(10),0,s(14)*s(10),(true->[])),arc(s(14)*s(10),1,s(14)*s(14),(true->[])),arc(s(14)*s(10),2,s(14)*s(7),(true->[])),arc(s(13)*s(14),0,s(14)*s(10),(true->[])),arc(s(13)*s(14),1,s(13)*s(18),(true->[])),arc(s(13)*s(14),2,s(10)*s(11),(true->[])),arc(s(14)*s(7),0,s(14)*s(10),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(8)*s(19),0,s(14)*s(15),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(20),(true->[])),arc(s(3)*s(20),0,s(5)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(6)*s(20),(true->[])),arc(s(14)*s(8),0,s(14)*s(2),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(11),(true->[])),arc(s(13)*s(12),0,s(14)*s(2),(true->[])),arc(s(13)*s(12),1,s(13)*s(16),(true->[])),arc(s(13)*s(12),2,s(10)*s(11),(true->[])),arc(s(12)*s(16),0,s(14)*s(2),(true->[])),arc(s(12)*s(16),1,s(12)*s(16),(true->[])),arc(s(12)*s(16),2,s(6)*s(20),(true->[])),arc(s(13)*s(19),0,s(14)*s(15),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(10)*s(20),(true->[])),arc(s(14)*s(11),0,s(14)*s(15),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(14)*s(15),0,s(14)*s(15),(true->[])),arc(s(14)*s(15),1,s(14)*s(19),(true->[])),arc(s(14)*s(15),2,s(14)*s(11),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(14)*s(13),0,s(14)*s(6),(true->[])),arc(s(14)*s(13),1,s(14)*s(17),(true->[])),arc(s(14)*s(13),2,s(14)*s(11),(true->[])),arc(s(13)*s(17),0,s(14)*s(6),(true->[])),arc(s(13)*s(17),1,s(13)*s(17),(true->[])),arc(s(13)*s(17),2,s(10)*s(20),(true->[])),arc(s(14)*s(14),0,s(14)*s(10),(true->[])),arc(s(14)*s(14),1,s(14)*s(18),(true->[])),arc(s(14)*s(14),2,s(14)*s(11),(true->[])),arc(s(13)*s(18),0,s(14)*s(10),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(10)*s(20),(true->[])),arc(s(12)*s(19),0,s(14)*s(15),(true->[])),arc(s(12)*s(19),1,s(12)*s(19),(true->[])),arc(s(12)*s(19),2,s(6)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(10)*s(20),(true->[])),arc(s(14)*s(12),0,s(14)*s(2),(true->[])),arc(s(14)*s(12),1,s(14)*s(16),(true->[])),arc(s(14)*s(12),2,s(14)*s(11),(true->[])),arc(s(13)*s(16),0,s(14)*s(2),(true->[])),arc(s(13)*s(16),1,s(13)*s(16),(true->[])),arc(s(13)*s(16),2,s(10)*s(20),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(14)*s(20),(true->[])),arc(s(10)*s(20),2,s(14)*s(20),(true->[])),arc(s(14)*s(19),0,s(14)*s(15),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(20),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(14)*s(20),(true->[])),arc(s(14)*s(17),0,s(14)*s(6),(true->[])),arc(s(14)*s(17),1,s(14)*s(17),(true->[])),arc(s(14)*s(17),2,s(14)*s(20),(true->[])),arc(s(14)*s(18),0,s(14)*s(10),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(20),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(6)*s(20),(true->[])),arc(s(14)*s(16),0,s(14)*s(2),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(20),(true->[])),arc(s(14)*s(20),0,s(14)*s(20),(true->[])),arc(s(14)*s(20),1,s(14)*s(20),(true->[])),arc(s(14)*s(20),2,s(14)*s(20),(true->[])),arc(s(13)*s(20),0,s(14)*s(20),(true->[])),arc(s(13)*s(20),1,s(13)*s(20),(true->[])),arc(s(13)*s(20),2,s(10)*s(20),(true->[])),arc(s(12)*s(20),0,s(14)*s(20),(true->[])),arc(s(12)*s(20),1,s(12)*s(20),(true->[])),arc(s(12)*s(20),2,s(6)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(2),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(20)*s(2),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(2),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(3)*s(4),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(3),0,s(20)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(18)*s(3),0,s(20)*s(2),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(4),(true->[])),arc(s(17)*s(3),0,s(20)*s(2),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(4),(true->[])),arc(s(12)*s(4),0,s(20)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(4)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(2),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(20)*s(2),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(2),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(20)*s(2),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(3)*s(4),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(3),0,s(20)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(18)*s(3),0,s(20)*s(2),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(4),(true->[])),arc(s(17)*s(3),0,s(20)*s(2),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(4),(true->[])),arc(s(12)*s(4),0,s(20)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(20)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(4),(true->[])),arc(s(17)*s(4),0,s(20)*s(4),(true->[])),arc(s(17)*s(4),1,s(17)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(4),(true->[])),arc(s(20)*s(4),0,s(20)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(19)*s(4),0,s(20)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(18)*s(4),0,s(20)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(8)),sink(s(18)*s(8)),sink(s(19)*s(8)),sink(s(20)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(2),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(8),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(6),0,s(20)*s(2),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(3)*s(8),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(10)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(6),0,s(20)*s(2),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(14)*s(5),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(6)*s(8),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(8),(true->[])),arc(s(16)*s(6),0,s(20)*s(2),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(3)*s(8),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(4),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(4),0,s(20)*s(2),(true->[])),arc(s(19)*s(4),1,s(19)*s(6),(true->[])),arc(s(19)*s(4),2,s(15)*s(3),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(18)*s(6),0,s(20)*s(2),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(10)*s(8),(true->[])),arc(s(17)*s(6),0,s(20)*s(2),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(6)*s(8),(true->[])),arc(s(12)*s(7),0,s(20)*s(5),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(8),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(20)*s(3),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(10)*s(8),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(20)*s(3),(true->[])),arc(s(15)*s(3),2,s(20)*s(3),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(15)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(15)*s(8),(true->[])),arc(s(20)*s(4),0,s(20)*s(2),(true->[])),arc(s(20)*s(4),1,s(20)*s(6),(true->[])),arc(s(20)*s(4),2,s(20)*s(3),(true->[])),arc(s(19)*s(6),0,s(20)*s(2),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(15)*s(8),(true->[])),arc(s(17)*s(7),0,s(20)*s(5),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(8),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(3),(true->[])),arc(s(19)*s(7),0,s(20)*s(5),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(8),(true->[])),arc(s(20)*s(3),0,s(20)*s(5),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(20)*s(3),(true->[])),arc(s(18)*s(7),0,s(20)*s(5),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(8),0,s(20)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(8),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(20)*s(8),(true->[])),arc(s(13)*s(8),0,s(20)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(8),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(20)*s(8),(true->[])),arc(s(15)*s(8),2,s(20)*s(8),(true->[])),arc(s(20)*s(6),0,s(20)*s(2),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(20)*s(8),(true->[])),arc(s(20)*s(7),0,s(20)*s(5),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(8),(true->[])),arc(s(17)*s(8),0,s(20)*s(8),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(8),(true->[])),arc(s(20)*s(8),0,s(20)*s(8),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(8),(true->[])),arc(s(19)*s(8),0,s(20)*s(8),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(8),(true->[])),arc(s(18)*s(8),0,s(20)*s(8),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(9)),sink(s(18)*s(9)),sink(s(19)*s(9)),sink(s(20)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(7),0,s(20)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(3)*s(9),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(5),0,s(20)*s(2),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(6)*s(4),(true->[])),arc(s(8)*s(8),0,s(14)*s(6),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(9),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(6)*s(9),(true->[])),arc(s(16)*s(7),0,s(20)*s(2),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(3)*s(9),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(3),0,s(20)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(5),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(18)*s(5),0,s(20)*s(2),(true->[])),arc(s(18)*s(5),1,s(18)*s(7),(true->[])),arc(s(18)*s(5),2,s(10)*s(4),(true->[])),arc(s(17)*s(7),0,s(20)*s(2),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(20)*s(6),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(9),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(20)*s(4),(true->[])),arc(s(13)*s(8),0,s(20)*s(6),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(9),(true->[])),arc(s(15)*s(4),0,s(20)*s(6),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(5),(true->[])),arc(s(20)*s(3),2,s(20)*s(4),(true->[])),arc(s(19)*s(5),0,s(20)*s(2),(true->[])),arc(s(19)*s(5),1,s(19)*s(7),(true->[])),arc(s(19)*s(5),2,s(15)*s(4),(true->[])),arc(s(18)*s(7),0,s(20)*s(2),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(10)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(15)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(8),0,s(20)*s(6),(true->[])),arc(s(17)*s(8),1,s(17)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(9),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(8),(true->[])),arc(s(20)*s(6),2,s(20)*s(4),(true->[])),arc(s(19)*s(8),0,s(20)*s(6),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(9),(true->[])),arc(s(20)*s(4),0,s(20)*s(6),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(8),0,s(20)*s(6),(true->[])),arc(s(18)*s(8),1,s(18)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(9),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(9),(true->[])),arc(s(20)*s(5),0,s(20)*s(2),(true->[])),arc(s(20)*s(5),1,s(20)*s(7),(true->[])),arc(s(20)*s(5),2,s(20)*s(4),(true->[])),arc(s(19)*s(7),0,s(20)*s(2),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(9),(true->[])),arc(s(13)*s(9),0,s(20)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(10)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(20)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(9),(true->[])),arc(s(15)*s(9),1,s(20)*s(9),(true->[])),arc(s(15)*s(9),2,s(20)*s(9),(true->[])),arc(s(20)*s(8),0,s(20)*s(6),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(20)*s(9),(true->[])),arc(s(12)*s(9),0,s(20)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(6)*s(9),(true->[])),arc(s(20)*s(7),0,s(20)*s(2),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(9),(true->[])),arc(s(18)*s(9),0,s(20)*s(9),(true->[])),arc(s(18)*s(9),1,s(18)*s(9),(true->[])),arc(s(18)*s(9),2,s(10)*s(9),(true->[])),arc(s(20)*s(9),0,s(20)*s(9),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(20)*s(9),(true->[])),arc(s(19)*s(9),0,s(20)*s(9),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(9),0,s(20)*s(9),(true->[])),arc(s(17)*s(9),1,s(17)*s(9),(true->[])),arc(s(17)*s(9),2,s(6)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(14)),sink(s(18)*s(14)),sink(s(19)*s(14)),sink(s(20)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(8),0,s(20)*s(2),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(3)*s(7),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(5),0,s(20)*s(2),(true->[])),arc(s(12)*s(5),1,s(17)*s(8),(true->[])),arc(s(12)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(14)*s(6),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(6)*s(7),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(16)*s(11),0,s(20)*s(2),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(3)*s(14),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(3),0,s(20)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(5),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(18)*s(5),0,s(20)*s(2),(true->[])),arc(s(18)*s(5),1,s(18)*s(8),(true->[])),arc(s(18)*s(5),2,s(10)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(2),(true->[])),arc(s(17)*s(8),1,s(17)*s(11),(true->[])),arc(s(17)*s(8),2,s(6)*s(7),(true->[])),arc(s(12)*s(12),0,s(20)*s(6),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(6)*s(14),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(4),(true->[])),arc(s(13)*s(9),0,s(20)*s(6),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(10)*s(7),(true->[])),arc(s(15)*s(4),0,s(20)*s(6),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(8)*s(13),0,s(14)*s(10),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(14),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(15)*s(7),(true->[])),arc(s(10)*s(7),0,s(14)*s(10),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(3)*s(14),0,s(5)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(6)*s(14),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(5),(true->[])),arc(s(20)*s(3),2,s(20)*s(4),(true->[])),arc(s(19)*s(5),0,s(20)*s(2),(true->[])),arc(s(19)*s(5),1,s(19)*s(8),(true->[])),arc(s(19)*s(5),2,s(15)*s(7),(true->[])),arc(s(18)*s(8),0,s(20)*s(2),(true->[])),arc(s(18)*s(8),1,s(18)*s(11),(true->[])),arc(s(18)*s(8),2,s(10)*s(7),(true->[])),arc(s(17)*s(11),0,s(20)*s(2),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(6)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(10)*s(14),(true->[])),arc(s(17)*s(12),0,s(20)*s(6),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(6)*s(14),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(9),(true->[])),arc(s(20)*s(6),2,s(20)*s(4),(true->[])),arc(s(19)*s(9),0,s(20)*s(6),(true->[])),arc(s(19)*s(9),1,s(19)*s(12),(true->[])),arc(s(19)*s(9),2,s(15)*s(7),(true->[])),arc(s(20)*s(4),0,s(20)*s(6),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(12),0,s(20)*s(6),(true->[])),arc(s(18)*s(12),1,s(18)*s(12),(true->[])),arc(s(18)*s(12),2,s(10)*s(14),(true->[])),arc(s(12)*s(13),0,s(20)*s(10),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(6)*s(14),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(20)*s(7),(true->[])),arc(s(13)*s(13),0,s(20)*s(10),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(10)*s(14),(true->[])),arc(s(15)*s(7),0,s(20)*s(10),(true->[])),arc(s(15)*s(7),1,s(20)*s(7),(true->[])),arc(s(15)*s(7),2,s(20)*s(7),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(20)*s(5),0,s(20)*s(2),(true->[])),arc(s(20)*s(5),1,s(20)*s(8),(true->[])),arc(s(20)*s(5),2,s(20)*s(7),(true->[])),arc(s(19)*s(8),0,s(20)*s(2),(true->[])),arc(s(19)*s(8),1,s(19)*s(11),(true->[])),arc(s(19)*s(8),2,s(15)*s(7),(true->[])),arc(s(18)*s(11),0,s(20)*s(2),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(10)*s(14),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(15)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(15)*s(14),(true->[])),arc(s(20)*s(9),0,s(20)*s(6),(true->[])),arc(s(20)*s(9),1,s(20)*s(12),(true->[])),arc(s(20)*s(9),2,s(20)*s(7),(true->[])),arc(s(19)*s(12),0,s(20)*s(6),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(15)*s(14),(true->[])),arc(s(17)*s(13),0,s(20)*s(10),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(6)*s(14),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(13),(true->[])),arc(s(20)*s(10),2,s(20)*s(7),(true->[])),arc(s(19)*s(13),0,s(20)*s(10),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(15)*s(14),(true->[])),arc(s(20)*s(7),0,s(20)*s(10),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(18)*s(13),0,s(20)*s(10),(true->[])),arc(s(18)*s(13),1,s(18)*s(13),(true->[])),arc(s(18)*s(13),2,s(10)*s(14),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[])),arc(s(20)*s(8),0,s(20)*s(2),(true->[])),arc(s(20)*s(8),1,s(20)*s(11),(true->[])),arc(s(20)*s(8),2,s(20)*s(7),(true->[])),arc(s(19)*s(11),0,s(20)*s(2),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(15)*s(14),(true->[])),arc(s(13)*s(14),0,s(20)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(10)*s(14),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(20)*s(14),(true->[])),arc(s(15)*s(14),0,s(20)*s(14),(true->[])),arc(s(15)*s(14),1,s(20)*s(14),(true->[])),arc(s(15)*s(14),2,s(20)*s(14),(true->[])),arc(s(20)*s(12),0,s(20)*s(6),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(20)*s(14),(true->[])),arc(s(20)*s(13),0,s(20)*s(10),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(20)*s(14),(true->[])),arc(s(12)*s(14),0,s(20)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(14),(true->[])),arc(s(20)*s(11),0,s(20)*s(2),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(14),(true->[])),arc(s(18)*s(14),0,s(20)*s(14),(true->[])),arc(s(18)*s(14),1,s(18)*s(14),(true->[])),arc(s(18)*s(14),2,s(10)*s(14),(true->[])),arc(s(20)*s(14),0,s(20)*s(14),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(20)*s(14),(true->[])),arc(s(19)*s(14),0,s(20)*s(14),(true->[])),arc(s(19)*s(14),1,s(19)*s(14),(true->[])),arc(s(19)*s(14),2,s(15)*s(14),(true->[])),arc(s(17)*s(14),0,s(20)*s(14),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(6)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(17)*s(20)),sink(s(18)*s(20)),sink(s(19)*s(20)),sink(s(20)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(8),0,s(20)*s(2),(true->[])),arc(s(11)*s(8),1,s(16)*s(12),(true->[])),arc(s(11)*s(8),2,s(3)*s(11),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(20)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(20)*s(1),(true->[])),arc(s(15)*s(1),2,s(20)*s(1),(true->[])),arc(s(12)*s(5),0,s(20)*s(2),(true->[])),arc(s(12)*s(5),1,s(17)*s(8),(true->[])),arc(s(12)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(14)*s(6),(true->[])),arc(s(8)*s(9),1,s(12)*s(13),(true->[])),arc(s(8)*s(9),2,s(6)*s(11),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(3)*s(11),0,s(5)*s(15),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(6)*s(11),(true->[])),arc(s(16)*s(12),0,s(20)*s(2),(true->[])),arc(s(16)*s(12),1,s(16)*s(16),(true->[])),arc(s(16)*s(12),2,s(3)*s(11),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(20)*s(3),(true->[])),arc(s(20)*s(2),2,s(20)*s(1),(true->[])),arc(s(19)*s(3),0,s(20)*s(2),(true->[])),arc(s(19)*s(3),1,s(19)*s(5),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(20)*s(1),0,s(20)*s(2),(true->[])),arc(s(20)*s(1),1,s(20)*s(1),(true->[])),arc(s(20)*s(1),2,s(20)*s(1),(true->[])),arc(s(18)*s(5),0,s(20)*s(2),(true->[])),arc(s(18)*s(5),1,s(18)*s(8),(true->[])),arc(s(18)*s(5),2,s(10)*s(7),(true->[])),arc(s(17)*s(8),0,s(20)*s(2),(true->[])),arc(s(17)*s(8),1,s(17)*s(12),(true->[])),arc(s(17)*s(8),2,s(6)*s(11),(true->[])),arc(s(6)*s(11),0,s(9)*s(15),(true->[])),arc(s(6)*s(11),1,s(10)*s(11),(true->[])),arc(s(6)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(13),0,s(20)*s(6),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(6)*s(11),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(20)*s(4),(true->[])),arc(s(13)*s(9),0,s(20)*s(6),(true->[])),arc(s(13)*s(9),1,s(18)*s(13),(true->[])),arc(s(13)*s(9),2,s(10)*s(11),(true->[])),arc(s(15)*s(4),0,s(20)*s(6),(true->[])),arc(s(15)*s(4),1,s(20)*s(4),(true->[])),arc(s(15)*s(4),2,s(20)*s(4),(true->[])),arc(s(8)*s(14),0,s(14)*s(10),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(6)*s(11),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(14),(true->[])),arc(s(9)*s(10),2,s(15)*s(7),(true->[])),arc(s(10)*s(7),0,s(14)*s(10),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(10)*s(11),(true->[])),arc(s(16)*s(16),0,s(20)*s(2),(true->[])),arc(s(16)*s(16),1,s(16)*s(16),(true->[])),arc(s(16)*s(16),2,s(3)*s(20),(true->[])),arc(s(20)*s(3),0,s(20)*s(2),(true->[])),arc(s(20)*s(3),1,s(20)*s(5),(true->[])),arc(s(20)*s(3),2,s(20)*s(4),(true->[])),arc(s(19)*s(5),0,s(20)*s(2),(true->[])),arc(s(19)*s(5),1,s(19)*s(8),(true->[])),arc(s(19)*s(5),2,s(15)*s(7),(true->[])),arc(s(18)*s(8),0,s(20)*s(2),(true->[])),arc(s(18)*s(8),1,s(18)*s(12),(true->[])),arc(s(18)*s(8),2,s(10)*s(11),(true->[])),arc(s(17)*s(12),0,s(20)*s(2),(true->[])),arc(s(17)*s(12),1,s(17)*s(16),(true->[])),arc(s(17)*s(12),2,s(6)*s(11),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(15)*s(11),(true->[])),arc(s(10)*s(11),0,s(14)*s(15),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(17),0,s(20)*s(6),(true->[])),arc(s(17)*s(17),1,s(17)*s(17),(true->[])),arc(s(17)*s(17),2,s(6)*s(20),(true->[])),arc(s(20)*s(6),0,s(20)*s(6),(true->[])),arc(s(20)*s(6),1,s(20)*s(9),(true->[])),arc(s(20)*s(6),2,s(20)*s(4),(true->[])),arc(s(19)*s(9),0,s(20)*s(6),(true->[])),arc(s(19)*s(9),1,s(19)*s(13),(true->[])),arc(s(19)*s(9),2,s(15)*s(11),(true->[])),arc(s(20)*s(4),0,s(20)*s(6),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(20)*s(4),(true->[])),arc(s(18)*s(13),0,s(20)*s(6),(true->[])),arc(s(18)*s(13),1,s(18)*s(17),(true->[])),arc(s(18)*s(13),2,s(10)*s(11),(true->[])),arc(s(12)*s(18),0,s(20)*s(10),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(6)*s(20),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(14),(true->[])),arc(s(14)*s(10),2,s(20)*s(7),(true->[])),arc(s(13)*s(14),0,s(20)*s(10),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(10)*s(11),(true->[])),arc(s(15)*s(7),0,s(20)*s(10),(true->[])),arc(s(15)*s(7),1,s(20)*s(7),(true->[])),arc(s(15)*s(7),2,s(20)*s(7),(true->[])),arc(s(8)*s(19),0,s(14)*s(15),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(20),(true->[])),arc(s(3)*s(20),0,s(5)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(6)*s(20),(true->[])),arc(s(20)*s(5),0,s(20)*s(2),(true->[])),arc(s(20)*s(5),1,s(20)*s(8),(true->[])),arc(s(20)*s(5),2,s(20)*s(7),(true->[])),arc(s(19)*s(8),0,s(20)*s(2),(true->[])),arc(s(19)*s(8),1,s(19)*s(12),(true->[])),arc(s(19)*s(8),2,s(15)*s(11),(true->[])),arc(s(18)*s(12),0,s(20)*s(2),(true->[])),arc(s(18)*s(12),1,s(18)*s(16),(true->[])),arc(s(18)*s(12),2,s(10)*s(11),(true->[])),arc(s(17)*s(16),0,s(20)*s(2),(true->[])),arc(s(17)*s(16),1,s(17)*s(16),(true->[])),arc(s(17)*s(16),2,s(6)*s(20),(true->[])),arc(s(13)*s(19),0,s(20)*s(15),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(10)*s(20),(true->[])),arc(s(14)*s(15),0,s(20)*s(15),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(20)*s(11),(true->[])),arc(s(15)*s(11),0,s(20)*s(15),(true->[])),arc(s(15)*s(11),1,s(20)*s(11),(true->[])),arc(s(15)*s(11),2,s(20)*s(11),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(20)*s(9),0,s(20)*s(6),(true->[])),arc(s(20)*s(9),1,s(20)*s(13),(true->[])),arc(s(20)*s(9),2,s(20)*s(11),(true->[])),arc(s(19)*s(13),0,s(20)*s(6),(true->[])),arc(s(19)*s(13),1,s(19)*s(17),(true->[])),arc(s(19)*s(13),2,s(15)*s(11),(true->[])),arc(s(18)*s(17),0,s(20)*s(6),(true->[])),arc(s(18)*s(17),1,s(18)*s(17),(true->[])),arc(s(18)*s(17),2,s(10)*s(20),(true->[])),arc(s(17)*s(18),0,s(20)*s(10),(true->[])),arc(s(17)*s(18),1,s(17)*s(18),(true->[])),arc(s(17)*s(18),2,s(6)*s(20),(true->[])),arc(s(20)*s(10),0,s(20)*s(10),(true->[])),arc(s(20)*s(10),1,s(20)*s(14),(true->[])),arc(s(20)*s(10),2,s(20)*s(7),(true->[])),arc(s(19)*s(14),0,s(20)*s(10),(true->[])),arc(s(19)*s(14),1,s(19)*s(18),(true->[])),arc(s(19)*s(14),2,s(15)*s(11),(true->[])),arc(s(20)*s(7),0,s(20)*s(10),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(20)*s(7),(true->[])),arc(s(18)*s(18),0,s(20)*s(10),(true->[])),arc(s(18)*s(18),1,s(18)*s(18),(true->[])),arc(s(18)*s(18),2,s(10)*s(20),(true->[])),arc(s(12)*s(19),0,s(20)*s(15),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(6)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(10)*s(20),(true->[])),arc(s(20)*s(8),0,s(20)*s(2),(true->[])),arc(s(20)*s(8),1,s(20)*s(12),(true->[])),arc(s(20)*s(8),2,s(20)*s(11),(true->[])),arc(s(19)*s(12),0,s(20)*s(2),(true->[])),arc(s(19)*s(12),1,s(19)*s(16),(true->[])),arc(s(19)*s(12),2,s(15)*s(11),(true->[])),arc(s(18)*s(16),0,s(20)*s(2),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(10)*s(20),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(15)*s(20),(true->[])),arc(s(18)*s(19),0,s(20)*s(15),(true->[])),arc(s(18)*s(19),1,s(18)*s(19),(true->[])),arc(s(18)*s(19),2,s(10)*s(20),(true->[])),arc(s(20)*s(15),0,s(20)*s(15),(true->[])),arc(s(20)*s(15),1,s(20)*s(19),(true->[])),arc(s(20)*s(15),2,s(20)*s(11),(true->[])),arc(s(19)*s(19),0,s(20)*s(15),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(15)*s(20),(true->[])),arc(s(20)*s(11),0,s(20)*s(15),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(20)*s(11),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(15)*s(20),(true->[])),arc(s(20)*s(13),0,s(20)*s(6),(true->[])),arc(s(20)*s(13),1,s(20)*s(17),(true->[])),arc(s(20)*s(13),2,s(20)*s(11),(true->[])),arc(s(19)*s(17),0,s(20)*s(6),(true->[])),arc(s(19)*s(17),1,s(19)*s(17),(true->[])),arc(s(19)*s(17),2,s(15)*s(20),(true->[])),arc(s(20)*s(14),0,s(20)*s(10),(true->[])),arc(s(20)*s(14),1,s(20)*s(18),(true->[])),arc(s(20)*s(14),2,s(20)*s(11),(true->[])),arc(s(19)*s(18),0,s(20)*s(10),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(15)*s(20),(true->[])),arc(s(17)*s(19),0,s(20)*s(15),(true->[])),arc(s(17)*s(19),1,s(17)*s(19),(true->[])),arc(s(17)*s(19),2,s(6)*s(20),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(6)*s(20),(true->[])),arc(s(20)*s(12),0,s(20)*s(2),(true->[])),arc(s(20)*s(12),1,s(20)*s(16),(true->[])),arc(s(20)*s(12),2,s(20)*s(11),(true->[])),arc(s(19)*s(16),0,s(20)*s(2),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(15)*s(20),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(20)*s(20),(true->[])),arc(s(15)*s(20),0,s(20)*s(20),(true->[])),arc(s(15)*s(20),1,s(20)*s(20),(true->[])),arc(s(15)*s(20),2,s(20)*s(20),(true->[])),arc(s(20)*s(19),0,s(20)*s(15),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(20)*s(20),(true->[])),arc(s(13)*s(20),0,s(20)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(10)*s(20),(true->[])),arc(s(20)*s(17),0,s(20)*s(6),(true->[])),arc(s(20)*s(17),1,s(20)*s(17),(true->[])),arc(s(20)*s(17),2,s(20)*s(20),(true->[])),arc(s(20)*s(18),0,s(20)*s(10),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(20)*s(20),(true->[])),arc(s(12)*s(20),0,s(20)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(6)*s(20),(true->[])),arc(s(20)*s(16),0,s(20)*s(2),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(20)*s(20),(true->[])),arc(s(19)*s(20),0,s(20)*s(20),(true->[])),arc(s(19)*s(20),1,s(19)*s(20),(true->[])),arc(s(19)*s(20),2,s(15)*s(20),(true->[])),arc(s(20)*s(20),0,s(20)*s(20),(true->[])),arc(s(20)*s(20),1,s(20)*s(20),(true->[])),arc(s(20)*s(20),2,s(20)*s(20),(true->[])),arc(s(18)*s(20),0,s(20)*s(20),(true->[])),arc(s(18)*s(20),1,s(18)*s(20),(true->[])),arc(s(18)*s(20),2,s(10)*s(20),(true->[])),arc(s(17)*s(20),0,s(20)*s(20),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(6)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(2),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(20)*s(2),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(2),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(27)*s(2),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(3)*s(4),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(18)*s(3),0,s(27)*s(2),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(4),(true->[])),arc(s(17)*s(3),0,s(27)*s(2),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(4),(true->[])),arc(s(12)*s(4),0,s(20)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(2),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(3)*s(4),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(3),0,s(27)*s(2),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(25)*s(3),0,s(27)*s(2),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(15)*s(4),(true->[])),arc(s(24)*s(3),0,s(27)*s(2),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(10)*s(4),(true->[])),arc(s(23)*s(3),0,s(27)*s(2),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(6)*s(4),(true->[])),arc(s(17)*s(4),0,s(27)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(27)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(6)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(26)*s(4),0,s(27)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(4),0,s(27)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(15)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(4)),sink(s(24)*s(4)),sink(s(25)*s(4)),sink(s(26)*s(4)),sink(s(27)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(2),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(20)*s(2),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(2),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(27)*s(2),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(3)*s(4),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(18)*s(3),0,s(27)*s(2),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(4),(true->[])),arc(s(17)*s(3),0,s(27)*s(2),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(4),(true->[])),arc(s(12)*s(4),0,s(20)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(27)*s(2),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(3)*s(4),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(3),0,s(27)*s(2),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(25)*s(3),0,s(27)*s(2),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(15)*s(4),(true->[])),arc(s(24)*s(3),0,s(27)*s(2),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(10)*s(4),(true->[])),arc(s(23)*s(3),0,s(27)*s(2),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(6)*s(4),(true->[])),arc(s(17)*s(4),0,s(27)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(27)*s(4),(true->[])),arc(s(19)*s(4),0,s(27)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(4),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(4),(true->[])),arc(s(23)*s(4),0,s(27)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(6)*s(4),(true->[])),arc(s(27)*s(4),0,s(27)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(26)*s(4),0,s(27)*s(4),(true->[])),arc(s(26)*s(4),1,s(26)*s(4),(true->[])),arc(s(26)*s(4),2,s(21)*s(4),(true->[])),arc(s(25)*s(4),0,s(27)*s(4),(true->[])),arc(s(25)*s(4),1,s(25)*s(4),(true->[])),arc(s(25)*s(4),2,s(15)*s(4),(true->[])),arc(s(24)*s(4),0,s(27)*s(4),(true->[])),arc(s(24)*s(4),1,s(24)*s(4),(true->[])),arc(s(24)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(8)),sink(s(24)*s(8)),sink(s(25)*s(8)),sink(s(26)*s(8)),sink(s(27)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(2),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(8),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(6),0,s(20)*s(2),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(3)*s(8),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(10)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(6),0,s(20)*s(2),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(14)*s(5),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(6)*s(8),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(8),(true->[])),arc(s(16)*s(6),0,s(27)*s(2),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(3)*s(8),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(6),(true->[])),arc(s(19)*s(4),2,s(15)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(18)*s(6),0,s(27)*s(2),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(10)*s(8),(true->[])),arc(s(17)*s(6),0,s(27)*s(2),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(6)*s(8),(true->[])),arc(s(12)*s(7),0,s(20)*s(5),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(8),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(21)*s(3),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(10)*s(8),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(15)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(15)*s(8),(true->[])),arc(s(22)*s(6),0,s(27)*s(2),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(3)*s(8),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(4),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(4),0,s(27)*s(2),(true->[])),arc(s(26)*s(4),1,s(26)*s(6),(true->[])),arc(s(26)*s(4),2,s(21)*s(3),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(25)*s(6),0,s(27)*s(2),(true->[])),arc(s(25)*s(6),1,s(25)*s(6),(true->[])),arc(s(25)*s(6),2,s(15)*s(8),(true->[])),arc(s(24)*s(6),0,s(27)*s(2),(true->[])),arc(s(24)*s(6),1,s(24)*s(6),(true->[])),arc(s(24)*s(6),2,s(10)*s(8),(true->[])),arc(s(23)*s(6),0,s(27)*s(2),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(6)*s(8),(true->[])),arc(s(17)*s(7),0,s(27)*s(5),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(8),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(7),(true->[])),arc(s(20)*s(5),2,s(27)*s(3),(true->[])),arc(s(19)*s(7),0,s(27)*s(5),(true->[])),arc(s(19)*s(7),1,s(25)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(8),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(27)*s(3),(true->[])),arc(s(18)*s(7),0,s(27)*s(5),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(8),0,s(20)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(8),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(21)*s(8),(true->[])),arc(s(13)*s(8),0,s(20)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(8),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(21)*s(8),(true->[])),arc(s(27)*s(4),0,s(27)*s(2),(true->[])),arc(s(27)*s(4),1,s(27)*s(6),(true->[])),arc(s(27)*s(4),2,s(27)*s(3),(true->[])),arc(s(26)*s(6),0,s(27)*s(2),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(21)*s(8),(true->[])),arc(s(23)*s(7),0,s(27)*s(5),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(6)*s(8),(true->[])),arc(s(27)*s(5),0,s(27)*s(5),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(3),(true->[])),arc(s(26)*s(7),0,s(27)*s(5),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(21)*s(8),(true->[])),arc(s(27)*s(3),0,s(27)*s(5),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(25)*s(7),0,s(27)*s(5),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(15)*s(8),(true->[])),arc(s(24)*s(7),0,s(27)*s(5),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(10)*s(8),(true->[])),arc(s(17)*s(8),0,s(27)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(8),(true->[])),arc(s(20)*s(8),0,s(27)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(8),(true->[])),arc(s(20)*s(8),2,s(27)*s(8),(true->[])),arc(s(19)*s(8),0,s(27)*s(8),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(8),(true->[])),arc(s(21)*s(8),0,s(27)*s(8),(true->[])),arc(s(21)*s(8),1,s(27)*s(8),(true->[])),arc(s(21)*s(8),2,s(27)*s(8),(true->[])),arc(s(18)*s(8),0,s(27)*s(8),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(8),(true->[])),arc(s(27)*s(6),0,s(27)*s(2),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(8),(true->[])),arc(s(27)*s(7),0,s(27)*s(5),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(8),(true->[])),arc(s(23)*s(8),0,s(27)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(6)*s(8),(true->[])),arc(s(27)*s(8),0,s(27)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(8),(true->[])),arc(s(26)*s(8),0,s(27)*s(8),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(21)*s(8),(true->[])),arc(s(25)*s(8),0,s(27)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(15)*s(8),(true->[])),arc(s(24)*s(8),0,s(27)*s(8),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(10)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(9)),sink(s(24)*s(9)),sink(s(25)*s(9)),sink(s(26)*s(9)),sink(s(27)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(7),0,s(20)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(3)*s(9),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(20)*s(2),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(6)*s(4),(true->[])),arc(s(8)*s(8),0,s(14)*s(6),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(9),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(6)*s(9),(true->[])),arc(s(16)*s(7),0,s(27)*s(2),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(3)*s(9),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(5),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(18)*s(5),0,s(27)*s(2),(true->[])),arc(s(18)*s(5),1,s(24)*s(7),(true->[])),arc(s(18)*s(5),2,s(10)*s(4),(true->[])),arc(s(17)*s(7),0,s(27)*s(2),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(20)*s(6),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(9),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(21)*s(4),(true->[])),arc(s(13)*s(8),0,s(20)*s(6),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(9),(true->[])),arc(s(15)*s(4),0,s(20)*s(6),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(22)*s(7),0,s(27)*s(2),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(3)*s(9),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(3),0,s(27)*s(2),(true->[])),arc(s(26)*s(3),1,s(26)*s(5),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(25)*s(5),0,s(27)*s(2),(true->[])),arc(s(25)*s(5),1,s(25)*s(7),(true->[])),arc(s(25)*s(5),2,s(15)*s(4),(true->[])),arc(s(24)*s(7),0,s(27)*s(2),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(10)*s(9),(true->[])),arc(s(23)*s(7),0,s(27)*s(2),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(6)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(15)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(8),0,s(27)*s(6),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(9),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(27)*s(4),(true->[])),arc(s(19)*s(8),0,s(27)*s(6),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(9),(true->[])),arc(s(21)*s(4),0,s(27)*s(6),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(8),0,s(27)*s(6),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(9),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(9),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(5),(true->[])),arc(s(27)*s(3),2,s(27)*s(4),(true->[])),arc(s(26)*s(5),0,s(27)*s(2),(true->[])),arc(s(26)*s(5),1,s(26)*s(7),(true->[])),arc(s(26)*s(5),2,s(21)*s(4),(true->[])),arc(s(25)*s(7),0,s(27)*s(2),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(15)*s(9),(true->[])),arc(s(13)*s(9),0,s(20)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(10)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(21)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(9),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(21)*s(9),(true->[])),arc(s(23)*s(8),0,s(27)*s(6),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(6)*s(9),(true->[])),arc(s(27)*s(6),0,s(27)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(8),(true->[])),arc(s(27)*s(6),2,s(27)*s(4),(true->[])),arc(s(26)*s(8),0,s(27)*s(6),(true->[])),arc(s(26)*s(8),1,s(26)*s(8),(true->[])),arc(s(26)*s(8),2,s(21)*s(9),(true->[])),arc(s(27)*s(4),0,s(27)*s(6),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(25)*s(8),0,s(27)*s(6),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(15)*s(9),(true->[])),arc(s(24)*s(8),0,s(27)*s(6),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(9),0,s(20)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(6)*s(9),(true->[])),arc(s(27)*s(5),0,s(27)*s(2),(true->[])),arc(s(27)*s(5),1,s(27)*s(7),(true->[])),arc(s(27)*s(5),2,s(27)*s(4),(true->[])),arc(s(26)*s(7),0,s(27)*s(2),(true->[])),arc(s(26)*s(7),1,s(26)*s(7),(true->[])),arc(s(26)*s(7),2,s(21)*s(9),(true->[])),arc(s(18)*s(9),0,s(27)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(10)*s(9),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(27)*s(9),(true->[])),arc(s(19)*s(9),0,s(27)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(9),(true->[])),arc(s(21)*s(9),0,s(27)*s(9),(true->[])),arc(s(21)*s(9),1,s(27)*s(9),(true->[])),arc(s(21)*s(9),2,s(27)*s(9),(true->[])),arc(s(27)*s(8),0,s(27)*s(6),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(9),(true->[])),arc(s(17)*s(9),0,s(27)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(6)*s(9),(true->[])),arc(s(27)*s(7),0,s(27)*s(2),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(9),(true->[])),arc(s(24)*s(9),0,s(27)*s(9),(true->[])),arc(s(24)*s(9),1,s(24)*s(9),(true->[])),arc(s(24)*s(9),2,s(10)*s(9),(true->[])),arc(s(27)*s(9),0,s(27)*s(9),(true->[])),arc(s(27)*s(9),1,s(27)*s(9),(true->[])),arc(s(27)*s(9),2,s(27)*s(9),(true->[])),arc(s(26)*s(9),0,s(27)*s(9),(true->[])),arc(s(26)*s(9),1,s(26)*s(9),(true->[])),arc(s(26)*s(9),2,s(21)*s(9),(true->[])),arc(s(25)*s(9),0,s(27)*s(9),(true->[])),arc(s(25)*s(9),1,s(25)*s(9),(true->[])),arc(s(25)*s(9),2,s(15)*s(9),(true->[])),arc(s(23)*s(9),0,s(27)*s(9),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(6)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_4_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(14)),sink(s(24)*s(14)),sink(s(25)*s(14)),sink(s(26)*s(14)),sink(s(27)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(8),0,s(20)*s(2),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(3)*s(7),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(20)*s(2),(true->[])),arc(s(12)*s(5),1,s(17)*s(8),(true->[])),arc(s(12)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(14)*s(6),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(6)*s(7),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(16)*s(11),0,s(27)*s(2),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(3)*s(14),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(5),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(18)*s(5),0,s(27)*s(2),(true->[])),arc(s(18)*s(5),1,s(24)*s(8),(true->[])),arc(s(18)*s(5),2,s(10)*s(7),(true->[])),arc(s(17)*s(8),0,s(27)*s(2),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(6)*s(7),(true->[])),arc(s(12)*s(12),0,s(20)*s(6),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(6)*s(14),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(21)*s(4),(true->[])),arc(s(13)*s(9),0,s(20)*s(6),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(10)*s(7),(true->[])),arc(s(15)*s(4),0,s(20)*s(6),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(8)*s(13),0,s(14)*s(10),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(14),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(15)*s(7),(true->[])),arc(s(10)*s(7),0,s(14)*s(10),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(3)*s(14),0,s(5)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(6)*s(14),(true->[])),arc(s(22)*s(11),0,s(27)*s(2),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(3)*s(14),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(3),0,s(27)*s(2),(true->[])),arc(s(26)*s(3),1,s(26)*s(5),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(25)*s(5),0,s(27)*s(2),(true->[])),arc(s(25)*s(5),1,s(25)*s(8),(true->[])),arc(s(25)*s(5),2,s(15)*s(7),(true->[])),arc(s(24)*s(8),0,s(27)*s(2),(true->[])),arc(s(24)*s(8),1,s(24)*s(11),(true->[])),arc(s(24)*s(8),2,s(10)*s(7),(true->[])),arc(s(23)*s(11),0,s(27)*s(2),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(6)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(10)*s(14),(true->[])),arc(s(17)*s(12),0,s(27)*s(6),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(6)*s(14),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(4),(true->[])),arc(s(19)*s(9),0,s(27)*s(6),(true->[])),arc(s(19)*s(9),1,s(25)*s(12),(true->[])),arc(s(19)*s(9),2,s(15)*s(7),(true->[])),arc(s(21)*s(4),0,s(27)*s(6),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(12),0,s(27)*s(6),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(10)*s(14),(true->[])),arc(s(12)*s(13),0,s(20)*s(10),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(6)*s(14),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(21)*s(7),(true->[])),arc(s(13)*s(13),0,s(20)*s(10),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(10)*s(14),(true->[])),arc(s(15)*s(7),0,s(20)*s(10),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(21)*s(7),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(5),(true->[])),arc(s(27)*s(3),2,s(27)*s(4),(true->[])),arc(s(26)*s(5),0,s(27)*s(2),(true->[])),arc(s(26)*s(5),1,s(26)*s(8),(true->[])),arc(s(26)*s(5),2,s(21)*s(7),(true->[])),arc(s(25)*s(8),0,s(27)*s(2),(true->[])),arc(s(25)*s(8),1,s(25)*s(11),(true->[])),arc(s(25)*s(8),2,s(15)*s(7),(true->[])),arc(s(24)*s(11),0,s(27)*s(2),(true->[])),arc(s(24)*s(11),1,s(24)*s(11),(true->[])),arc(s(24)*s(11),2,s(10)*s(14),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(15)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(15)*s(14),(true->[])),arc(s(23)*s(12),0,s(27)*s(6),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(6)*s(14),(true->[])),arc(s(27)*s(6),0,s(27)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(9),(true->[])),arc(s(27)*s(6),2,s(27)*s(4),(true->[])),arc(s(26)*s(9),0,s(27)*s(6),(true->[])),arc(s(26)*s(9),1,s(26)*s(12),(true->[])),arc(s(26)*s(9),2,s(21)*s(7),(true->[])),arc(s(27)*s(4),0,s(27)*s(6),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(25)*s(12),0,s(27)*s(6),(true->[])),arc(s(25)*s(12),1,s(25)*s(12),(true->[])),arc(s(25)*s(12),2,s(15)*s(14),(true->[])),arc(s(24)*s(12),0,s(27)*s(6),(true->[])),arc(s(24)*s(12),1,s(24)*s(12),(true->[])),arc(s(24)*s(12),2,s(10)*s(14),(true->[])),arc(s(17)*s(13),0,s(27)*s(10),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(6)*s(14),(true->[])),arc(s(20)*s(10),0,s(27)*s(10),(true->[])),arc(s(20)*s(10),1,s(26)*s(13),(true->[])),arc(s(20)*s(10),2,s(27)*s(7),(true->[])),arc(s(19)*s(13),0,s(27)*s(10),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(15)*s(14),(true->[])),arc(s(21)*s(7),0,s(27)*s(10),(true->[])),arc(s(21)*s(7),1,s(27)*s(7),(true->[])),arc(s(21)*s(7),2,s(27)*s(7),(true->[])),arc(s(18)*s(13),0,s(27)*s(10),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(10)*s(14),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[])),arc(s(27)*s(5),0,s(27)*s(2),(true->[])),arc(s(27)*s(5),1,s(27)*s(8),(true->[])),arc(s(27)*s(5),2,s(27)*s(7),(true->[])),arc(s(26)*s(8),0,s(27)*s(2),(true->[])),arc(s(26)*s(8),1,s(26)*s(11),(true->[])),arc(s(26)*s(8),2,s(21)*s(7),(true->[])),arc(s(25)*s(11),0,s(27)*s(2),(true->[])),arc(s(25)*s(11),1,s(25)*s(11),(true->[])),arc(s(25)*s(11),2,s(15)*s(14),(true->[])),arc(s(13)*s(14),0,s(20)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(10)*s(14),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(21)*s(14),(true->[])),arc(s(15)*s(14),0,s(20)*s(14),(true->[])),arc(s(15)*s(14),1,s(21)*s(14),(true->[])),arc(s(15)*s(14),2,s(21)*s(14),(true->[])),arc(s(27)*s(9),0,s(27)*s(6),(true->[])),arc(s(27)*s(9),1,s(27)*s(12),(true->[])),arc(s(27)*s(9),2,s(27)*s(7),(true->[])),arc(s(26)*s(12),0,s(27)*s(6),(true->[])),arc(s(26)*s(12),1,s(26)*s(12),(true->[])),arc(s(26)*s(12),2,s(21)*s(14),(true->[])),arc(s(23)*s(13),0,s(27)*s(10),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(6)*s(14),(true->[])),arc(s(27)*s(10),0,s(27)*s(10),(true->[])),arc(s(27)*s(10),1,s(27)*s(13),(true->[])),arc(s(27)*s(10),2,s(27)*s(7),(true->[])),arc(s(26)*s(13),0,s(27)*s(10),(true->[])),arc(s(26)*s(13),1,s(26)*s(13),(true->[])),arc(s(26)*s(13),2,s(21)*s(14),(true->[])),arc(s(27)*s(7),0,s(27)*s(10),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(7),(true->[])),arc(s(25)*s(13),0,s(27)*s(10),(true->[])),arc(s(25)*s(13),1,s(25)*s(13),(true->[])),arc(s(25)*s(13),2,s(15)*s(14),(true->[])),arc(s(24)*s(13),0,s(27)*s(10),(true->[])),arc(s(24)*s(13),1,s(24)*s(13),(true->[])),arc(s(24)*s(13),2,s(10)*s(14),(true->[])),arc(s(12)*s(14),0,s(20)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(14),(true->[])),arc(s(27)*s(8),0,s(27)*s(2),(true->[])),arc(s(27)*s(8),1,s(27)*s(11),(true->[])),arc(s(27)*s(8),2,s(27)*s(7),(true->[])),arc(s(26)*s(11),0,s(27)*s(2),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(21)*s(14),(true->[])),arc(s(18)*s(14),0,s(27)*s(14),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(10)*s(14),(true->[])),arc(s(20)*s(14),0,s(27)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(27)*s(14),(true->[])),arc(s(19)*s(14),0,s(27)*s(14),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(15)*s(14),(true->[])),arc(s(21)*s(14),0,s(27)*s(14),(true->[])),arc(s(21)*s(14),1,s(27)*s(14),(true->[])),arc(s(21)*s(14),2,s(27)*s(14),(true->[])),arc(s(27)*s(12),0,s(27)*s(6),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(27)*s(14),(true->[])),arc(s(27)*s(13),0,s(27)*s(10),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(27)*s(14),(true->[])),arc(s(17)*s(14),0,s(27)*s(14),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(6)*s(14),(true->[])),arc(s(27)*s(11),0,s(27)*s(2),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(14),(true->[])),arc(s(24)*s(14),0,s(27)*s(14),(true->[])),arc(s(24)*s(14),1,s(24)*s(14),(true->[])),arc(s(24)*s(14),2,s(10)*s(14),(true->[])),arc(s(27)*s(14),0,s(27)*s(14),(true->[])),arc(s(27)*s(14),1,s(27)*s(14),(true->[])),arc(s(27)*s(14),2,s(27)*s(14),(true->[])),arc(s(26)*s(14),0,s(27)*s(14),(true->[])),arc(s(26)*s(14),1,s(26)*s(14),(true->[])),arc(s(26)*s(14),2,s(21)*s(14),(true->[])),arc(s(25)*s(14),0,s(27)*s(14),(true->[])),arc(s(25)*s(14),1,s(25)*s(14),(true->[])),arc(s(25)*s(14),2,s(15)*s(14),(true->[])),arc(s(23)*s(14),0,s(27)*s(14),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(6)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(23)*s(20)),sink(s(24)*s(20)),sink(s(25)*s(20)),sink(s(26)*s(20)),sink(s(27)*s(20))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(8),0,s(20)*s(2),(true->[])),arc(s(11)*s(8),1,s(16)*s(12),(true->[])),arc(s(11)*s(8),2,s(3)*s(11),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(20)*s(2),(true->[])),arc(s(12)*s(5),1,s(17)*s(8),(true->[])),arc(s(12)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(14)*s(6),(true->[])),arc(s(8)*s(9),1,s(12)*s(13),(true->[])),arc(s(8)*s(9),2,s(6)*s(11),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(14),(true->[])),arc(s(5)*s(10),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(3)*s(11),0,s(5)*s(15),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(6)*s(11),(true->[])),arc(s(16)*s(12),0,s(27)*s(2),(true->[])),arc(s(16)*s(12),1,s(22)*s(16),(true->[])),arc(s(16)*s(12),2,s(3)*s(11),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(27)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(5),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(27)*s(1),(true->[])),arc(s(21)*s(1),2,s(27)*s(1),(true->[])),arc(s(18)*s(5),0,s(27)*s(2),(true->[])),arc(s(18)*s(5),1,s(24)*s(8),(true->[])),arc(s(18)*s(5),2,s(10)*s(7),(true->[])),arc(s(17)*s(8),0,s(27)*s(2),(true->[])),arc(s(17)*s(8),1,s(23)*s(12),(true->[])),arc(s(17)*s(8),2,s(6)*s(11),(true->[])),arc(s(6)*s(11),0,s(9)*s(15),(true->[])),arc(s(6)*s(11),1,s(10)*s(11),(true->[])),arc(s(6)*s(11),2,s(10)*s(11),(true->[])),arc(s(12)*s(13),0,s(20)*s(6),(true->[])),arc(s(12)*s(13),1,s(17)*s(17),(true->[])),arc(s(12)*s(13),2,s(6)*s(11),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(21)*s(4),(true->[])),arc(s(13)*s(9),0,s(20)*s(6),(true->[])),arc(s(13)*s(9),1,s(18)*s(13),(true->[])),arc(s(13)*s(9),2,s(10)*s(11),(true->[])),arc(s(15)*s(4),0,s(20)*s(6),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(8)*s(14),0,s(14)*s(10),(true->[])),arc(s(8)*s(14),1,s(12)*s(18),(true->[])),arc(s(8)*s(14),2,s(6)*s(11),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(14),(true->[])),arc(s(9)*s(10),2,s(15)*s(7),(true->[])),arc(s(10)*s(7),0,s(14)*s(10),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(5)*s(15),0,s(9)*s(15),(true->[])),arc(s(5)*s(15),1,s(8)*s(19),(true->[])),arc(s(5)*s(15),2,s(10)*s(11),(true->[])),arc(s(22)*s(16),0,s(27)*s(2),(true->[])),arc(s(22)*s(16),1,s(22)*s(16),(true->[])),arc(s(22)*s(16),2,s(3)*s(20),(true->[])),arc(s(27)*s(2),0,s(27)*s(2),(true->[])),arc(s(27)*s(2),1,s(27)*s(3),(true->[])),arc(s(27)*s(2),2,s(27)*s(1),(true->[])),arc(s(26)*s(3),0,s(27)*s(2),(true->[])),arc(s(26)*s(3),1,s(26)*s(5),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(27)*s(1),0,s(27)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(27)*s(1),(true->[])),arc(s(25)*s(5),0,s(27)*s(2),(true->[])),arc(s(25)*s(5),1,s(25)*s(8),(true->[])),arc(s(25)*s(5),2,s(15)*s(7),(true->[])),arc(s(24)*s(8),0,s(27)*s(2),(true->[])),arc(s(24)*s(8),1,s(24)*s(12),(true->[])),arc(s(24)*s(8),2,s(10)*s(11),(true->[])),arc(s(23)*s(12),0,s(27)*s(2),(true->[])),arc(s(23)*s(12),1,s(23)*s(16),(true->[])),arc(s(23)*s(12),2,s(6)*s(11),(true->[])),arc(s(9)*s(15),0,s(14)*s(15),(true->[])),arc(s(9)*s(15),1,s(13)*s(19),(true->[])),arc(s(9)*s(15),2,s(15)*s(11),(true->[])),arc(s(10)*s(11),0,s(14)*s(15),(true->[])),arc(s(10)*s(11),1,s(15)*s(11),(true->[])),arc(s(10)*s(11),2,s(15)*s(11),(true->[])),arc(s(17)*s(17),0,s(27)*s(6),(true->[])),arc(s(17)*s(17),1,s(23)*s(17),(true->[])),arc(s(17)*s(17),2,s(6)*s(20),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(27)*s(4),(true->[])),arc(s(19)*s(9),0,s(27)*s(6),(true->[])),arc(s(19)*s(9),1,s(25)*s(13),(true->[])),arc(s(19)*s(9),2,s(15)*s(11),(true->[])),arc(s(21)*s(4),0,s(27)*s(6),(true->[])),arc(s(21)*s(4),1,s(27)*s(4),(true->[])),arc(s(21)*s(4),2,s(27)*s(4),(true->[])),arc(s(18)*s(13),0,s(27)*s(6),(true->[])),arc(s(18)*s(13),1,s(24)*s(17),(true->[])),arc(s(18)*s(13),2,s(10)*s(11),(true->[])),arc(s(12)*s(18),0,s(20)*s(10),(true->[])),arc(s(12)*s(18),1,s(17)*s(18),(true->[])),arc(s(12)*s(18),2,s(6)*s(20),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(14),(true->[])),arc(s(14)*s(10),2,s(21)*s(7),(true->[])),arc(s(13)*s(14),0,s(20)*s(10),(true->[])),arc(s(13)*s(14),1,s(18)*s(18),(true->[])),arc(s(13)*s(14),2,s(10)*s(11),(true->[])),arc(s(15)*s(7),0,s(20)*s(10),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(21)*s(7),(true->[])),arc(s(8)*s(19),0,s(14)*s(15),(true->[])),arc(s(8)*s(19),1,s(12)*s(19),(true->[])),arc(s(8)*s(19),2,s(6)*s(20),(true->[])),arc(s(3)*s(20),0,s(5)*s(20),(true->[])),arc(s(3)*s(20),1,s(6)*s(20),(true->[])),arc(s(3)*s(20),2,s(6)*s(20),(true->[])),arc(s(27)*s(3),0,s(27)*s(2),(true->[])),arc(s(27)*s(3),1,s(27)*s(5),(true->[])),arc(s(27)*s(3),2,s(27)*s(4),(true->[])),arc(s(26)*s(5),0,s(27)*s(2),(true->[])),arc(s(26)*s(5),1,s(26)*s(8),(true->[])),arc(s(26)*s(5),2,s(21)*s(7),(true->[])),arc(s(25)*s(8),0,s(27)*s(2),(true->[])),arc(s(25)*s(8),1,s(25)*s(12),(true->[])),arc(s(25)*s(8),2,s(15)*s(11),(true->[])),arc(s(24)*s(12),0,s(27)*s(2),(true->[])),arc(s(24)*s(12),1,s(24)*s(16),(true->[])),arc(s(24)*s(12),2,s(10)*s(11),(true->[])),arc(s(23)*s(16),0,s(27)*s(2),(true->[])),arc(s(23)*s(16),1,s(23)*s(16),(true->[])),arc(s(23)*s(16),2,s(6)*s(20),(true->[])),arc(s(13)*s(19),0,s(20)*s(15),(true->[])),arc(s(13)*s(19),1,s(18)*s(19),(true->[])),arc(s(13)*s(19),2,s(10)*s(20),(true->[])),arc(s(14)*s(15),0,s(20)*s(15),(true->[])),arc(s(14)*s(15),1,s(19)*s(19),(true->[])),arc(s(14)*s(15),2,s(21)*s(11),(true->[])),arc(s(15)*s(11),0,s(20)*s(15),(true->[])),arc(s(15)*s(11),1,s(21)*s(11),(true->[])),arc(s(15)*s(11),2,s(21)*s(11),(true->[])),arc(s(6)*s(20),0,s(9)*s(20),(true->[])),arc(s(6)*s(20),1,s(10)*s(20),(true->[])),arc(s(6)*s(20),2,s(10)*s(20),(true->[])),arc(s(23)*s(17),0,s(27)*s(6),(true->[])),arc(s(23)*s(17),1,s(23)*s(17),(true->[])),arc(s(23)*s(17),2,s(6)*s(20),(true->[])),arc(s(27)*s(6),0,s(27)*s(6),(true->[])),arc(s(27)*s(6),1,s(27)*s(9),(true->[])),arc(s(27)*s(6),2,s(27)*s(4),(true->[])),arc(s(26)*s(9),0,s(27)*s(6),(true->[])),arc(s(26)*s(9),1,s(26)*s(13),(true->[])),arc(s(26)*s(9),2,s(21)*s(11),(true->[])),arc(s(27)*s(4),0,s(27)*s(6),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(25)*s(13),0,s(27)*s(6),(true->[])),arc(s(25)*s(13),1,s(25)*s(17),(true->[])),arc(s(25)*s(13),2,s(15)*s(11),(true->[])),arc(s(24)*s(17),0,s(27)*s(6),(true->[])),arc(s(24)*s(17),1,s(24)*s(17),(true->[])),arc(s(24)*s(17),2,s(10)*s(20),(true->[])),arc(s(17)*s(18),0,s(27)*s(10),(true->[])),arc(s(17)*s(18),1,s(23)*s(18),(true->[])),arc(s(17)*s(18),2,s(6)*s(20),(true->[])),arc(s(20)*s(10),0,s(27)*s(10),(true->[])),arc(s(20)*s(10),1,s(26)*s(14),(true->[])),arc(s(20)*s(10),2,s(27)*s(7),(true->[])),arc(s(19)*s(14),0,s(27)*s(10),(true->[])),arc(s(19)*s(14),1,s(25)*s(18),(true->[])),arc(s(19)*s(14),2,s(15)*s(11),(true->[])),arc(s(21)*s(7),0,s(27)*s(10),(true->[])),arc(s(21)*s(7),1,s(27)*s(7),(true->[])),arc(s(21)*s(7),2,s(27)*s(7),(true->[])),arc(s(18)*s(18),0,s(27)*s(10),(true->[])),arc(s(18)*s(18),1,s(24)*s(18),(true->[])),arc(s(18)*s(18),2,s(10)*s(20),(true->[])),arc(s(12)*s(19),0,s(20)*s(15),(true->[])),arc(s(12)*s(19),1,s(17)*s(19),(true->[])),arc(s(12)*s(19),2,s(6)*s(20),(true->[])),arc(s(5)*s(20),0,s(9)*s(20),(true->[])),arc(s(5)*s(20),1,s(8)*s(20),(true->[])),arc(s(5)*s(20),2,s(10)*s(20),(true->[])),arc(s(27)*s(5),0,s(27)*s(2),(true->[])),arc(s(27)*s(5),1,s(27)*s(8),(true->[])),arc(s(27)*s(5),2,s(27)*s(7),(true->[])),arc(s(26)*s(8),0,s(27)*s(2),(true->[])),arc(s(26)*s(8),1,s(26)*s(12),(true->[])),arc(s(26)*s(8),2,s(21)*s(11),(true->[])),arc(s(25)*s(12),0,s(27)*s(2),(true->[])),arc(s(25)*s(12),1,s(25)*s(16),(true->[])),arc(s(25)*s(12),2,s(15)*s(11),(true->[])),arc(s(24)*s(16),0,s(27)*s(2),(true->[])),arc(s(24)*s(16),1,s(24)*s(16),(true->[])),arc(s(24)*s(16),2,s(10)*s(20),(true->[])),arc(s(10)*s(20),0,s(14)*s(20),(true->[])),arc(s(10)*s(20),1,s(15)*s(20),(true->[])),arc(s(10)*s(20),2,s(15)*s(20),(true->[])),arc(s(18)*s(19),0,s(27)*s(15),(true->[])),arc(s(18)*s(19),1,s(24)*s(19),(true->[])),arc(s(18)*s(19),2,s(10)*s(20),(true->[])),arc(s(20)*s(15),0,s(27)*s(15),(true->[])),arc(s(20)*s(15),1,s(26)*s(19),(true->[])),arc(s(20)*s(15),2,s(27)*s(11),(true->[])),arc(s(19)*s(19),0,s(27)*s(15),(true->[])),arc(s(19)*s(19),1,s(25)*s(19),(true->[])),arc(s(19)*s(19),2,s(15)*s(20),(true->[])),arc(s(21)*s(11),0,s(27)*s(15),(true->[])),arc(s(21)*s(11),1,s(27)*s(11),(true->[])),arc(s(21)*s(11),2,s(27)*s(11),(true->[])),arc(s(9)*s(20),0,s(14)*s(20),(true->[])),arc(s(9)*s(20),1,s(13)*s(20),(true->[])),arc(s(9)*s(20),2,s(15)*s(20),(true->[])),arc(s(27)*s(9),0,s(27)*s(6),(true->[])),arc(s(27)*s(9),1,s(27)*s(13),(true->[])),arc(s(27)*s(9),2,s(27)*s(11),(true->[])),arc(s(26)*s(13),0,s(27)*s(6),(true->[])),arc(s(26)*s(13),1,s(26)*s(17),(true->[])),arc(s(26)*s(13),2,s(21)*s(11),(true->[])),arc(s(25)*s(17),0,s(27)*s(6),(true->[])),arc(s(25)*s(17),1,s(25)*s(17),(true->[])),arc(s(25)*s(17),2,s(15)*s(20),(true->[])),arc(s(23)*s(18),0,s(27)*s(10),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(6)*s(20),(true->[])),arc(s(27)*s(10),0,s(27)*s(10),(true->[])),arc(s(27)*s(10),1,s(27)*s(14),(true->[])),arc(s(27)*s(10),2,s(27)*s(7),(true->[])),arc(s(26)*s(14),0,s(27)*s(10),(true->[])),arc(s(26)*s(14),1,s(26)*s(18),(true->[])),arc(s(26)*s(14),2,s(21)*s(11),(true->[])),arc(s(27)*s(7),0,s(27)*s(10),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(7),(true->[])),arc(s(25)*s(18),0,s(27)*s(10),(true->[])),arc(s(25)*s(18),1,s(25)*s(18),(true->[])),arc(s(25)*s(18),2,s(15)*s(20),(true->[])),arc(s(24)*s(18),0,s(27)*s(10),(true->[])),arc(s(24)*s(18),1,s(24)*s(18),(true->[])),arc(s(24)*s(18),2,s(10)*s(20),(true->[])),arc(s(17)*s(19),0,s(27)*s(15),(true->[])),arc(s(17)*s(19),1,s(23)*s(19),(true->[])),arc(s(17)*s(19),2,s(6)*s(20),(true->[])),arc(s(8)*s(20),0,s(14)*s(20),(true->[])),arc(s(8)*s(20),1,s(12)*s(20),(true->[])),arc(s(8)*s(20),2,s(6)*s(20),(true->[])),arc(s(27)*s(8),0,s(27)*s(2),(true->[])),arc(s(27)*s(8),1,s(27)*s(12),(true->[])),arc(s(27)*s(8),2,s(27)*s(11),(true->[])),arc(s(26)*s(12),0,s(27)*s(2),(true->[])),arc(s(26)*s(12),1,s(26)*s(16),(true->[])),arc(s(26)*s(12),2,s(21)*s(11),(true->[])),arc(s(25)*s(16),0,s(27)*s(2),(true->[])),arc(s(25)*s(16),1,s(25)*s(16),(true->[])),arc(s(25)*s(16),2,s(15)*s(20),(true->[])),arc(s(14)*s(20),0,s(20)*s(20),(true->[])),arc(s(14)*s(20),1,s(19)*s(20),(true->[])),arc(s(14)*s(20),2,s(21)*s(20),(true->[])),arc(s(15)*s(20),0,s(20)*s(20),(true->[])),arc(s(15)*s(20),1,s(21)*s(20),(true->[])),arc(s(15)*s(20),2,s(21)*s(20),(true->[])),arc(s(24)*s(19),0,s(27)*s(15),(true->[])),arc(s(24)*s(19),1,s(24)*s(19),(true->[])),arc(s(24)*s(19),2,s(10)*s(20),(true->[])),arc(s(27)*s(15),0,s(27)*s(15),(true->[])),arc(s(27)*s(15),1,s(27)*s(19),(true->[])),arc(s(27)*s(15),2,s(27)*s(11),(true->[])),arc(s(26)*s(19),0,s(27)*s(15),(true->[])),arc(s(26)*s(19),1,s(26)*s(19),(true->[])),arc(s(26)*s(19),2,s(21)*s(20),(true->[])),arc(s(27)*s(11),0,s(27)*s(15),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(11),(true->[])),arc(s(25)*s(19),0,s(27)*s(15),(true->[])),arc(s(25)*s(19),1,s(25)*s(19),(true->[])),arc(s(25)*s(19),2,s(15)*s(20),(true->[])),arc(s(13)*s(20),0,s(20)*s(20),(true->[])),arc(s(13)*s(20),1,s(18)*s(20),(true->[])),arc(s(13)*s(20),2,s(10)*s(20),(true->[])),arc(s(27)*s(13),0,s(27)*s(6),(true->[])),arc(s(27)*s(13),1,s(27)*s(17),(true->[])),arc(s(27)*s(13),2,s(27)*s(11),(true->[])),arc(s(26)*s(17),0,s(27)*s(6),(true->[])),arc(s(26)*s(17),1,s(26)*s(17),(true->[])),arc(s(26)*s(17),2,s(21)*s(20),(true->[])),arc(s(27)*s(14),0,s(27)*s(10),(true->[])),arc(s(27)*s(14),1,s(27)*s(18),(true->[])),arc(s(27)*s(14),2,s(27)*s(11),(true->[])),arc(s(26)*s(18),0,s(27)*s(10),(true->[])),arc(s(26)*s(18),1,s(26)*s(18),(true->[])),arc(s(26)*s(18),2,s(21)*s(20),(true->[])),arc(s(23)*s(19),0,s(27)*s(15),(true->[])),arc(s(23)*s(19),1,s(23)*s(19),(true->[])),arc(s(23)*s(19),2,s(6)*s(20),(true->[])),arc(s(12)*s(20),0,s(20)*s(20),(true->[])),arc(s(12)*s(20),1,s(17)*s(20),(true->[])),arc(s(12)*s(20),2,s(6)*s(20),(true->[])),arc(s(27)*s(12),0,s(27)*s(2),(true->[])),arc(s(27)*s(12),1,s(27)*s(16),(true->[])),arc(s(27)*s(12),2,s(27)*s(11),(true->[])),arc(s(26)*s(16),0,s(27)*s(2),(true->[])),arc(s(26)*s(16),1,s(26)*s(16),(true->[])),arc(s(26)*s(16),2,s(21)*s(20),(true->[])),arc(s(19)*s(20),0,s(27)*s(20),(true->[])),arc(s(19)*s(20),1,s(25)*s(20),(true->[])),arc(s(19)*s(20),2,s(15)*s(20),(true->[])),arc(s(20)*s(20),0,s(27)*s(20),(true->[])),arc(s(20)*s(20),1,s(26)*s(20),(true->[])),arc(s(20)*s(20),2,s(27)*s(20),(true->[])),arc(s(21)*s(20),0,s(27)*s(20),(true->[])),arc(s(21)*s(20),1,s(27)*s(20),(true->[])),arc(s(21)*s(20),2,s(27)*s(20),(true->[])),arc(s(27)*s(19),0,s(27)*s(15),(true->[])),arc(s(27)*s(19),1,s(27)*s(19),(true->[])),arc(s(27)*s(19),2,s(27)*s(20),(true->[])),arc(s(18)*s(20),0,s(27)*s(20),(true->[])),arc(s(18)*s(20),1,s(24)*s(20),(true->[])),arc(s(18)*s(20),2,s(10)*s(20),(true->[])),arc(s(27)*s(17),0,s(27)*s(6),(true->[])),arc(s(27)*s(17),1,s(27)*s(17),(true->[])),arc(s(27)*s(17),2,s(27)*s(20),(true->[])),arc(s(27)*s(18),0,s(27)*s(10),(true->[])),arc(s(27)*s(18),1,s(27)*s(18),(true->[])),arc(s(27)*s(18),2,s(27)*s(20),(true->[])),arc(s(17)*s(20),0,s(27)*s(20),(true->[])),arc(s(17)*s(20),1,s(23)*s(20),(true->[])),arc(s(17)*s(20),2,s(6)*s(20),(true->[])),arc(s(27)*s(16),0,s(27)*s(2),(true->[])),arc(s(27)*s(16),1,s(27)*s(16),(true->[])),arc(s(27)*s(16),2,s(27)*s(20),(true->[])),arc(s(25)*s(20),0,s(27)*s(20),(true->[])),arc(s(25)*s(20),1,s(25)*s(20),(true->[])),arc(s(25)*s(20),2,s(15)*s(20),(true->[])),arc(s(27)*s(20),0,s(27)*s(20),(true->[])),arc(s(27)*s(20),1,s(27)*s(20),(true->[])),arc(s(27)*s(20),2,s(27)*s(20),(true->[])),arc(s(26)*s(20),0,s(27)*s(20),(true->[])),arc(s(26)*s(20),1,s(26)*s(20),(true->[])),arc(s(26)*s(20),2,s(21)*s(20),(true->[])),arc(s(24)*s(20),0,s(27)*s(20),(true->[])),arc(s(24)*s(20),1,s(24)*s(20),(true->[])),arc(s(24)*s(20),2,s(10)*s(20),(true->[])),arc(s(23)*s(20),0,s(27)*s(20),(true->[])),arc(s(23)*s(20),1,s(23)*s(20),(true->[])),arc(s(23)*s(20),2,s(6)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4)),sink(s(35)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(2),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(20)*s(2),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(2),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(27)*s(2),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(3)*s(4),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(18)*s(3),0,s(27)*s(2),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(4),(true->[])),arc(s(17)*s(3),0,s(27)*s(2),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(4),(true->[])),arc(s(12)*s(4),0,s(20)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(35)*s(2),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(3)*s(4),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(3),0,s(35)*s(2),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(25)*s(3),0,s(35)*s(2),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(15)*s(4),(true->[])),arc(s(24)*s(3),0,s(35)*s(2),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(10)*s(4),(true->[])),arc(s(23)*s(3),0,s(35)*s(2),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(6)*s(4),(true->[])),arc(s(17)*s(4),0,s(27)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(28)*s(4),(true->[])),arc(s(19)*s(4),0,s(27)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(4),(true->[])),arc(s(29)*s(3),0,s(35)*s(2),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(3)*s(4),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(3),0,s(35)*s(2),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(28)*s(4),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(33)*s(3),0,s(35)*s(2),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(21)*s(4),(true->[])),arc(s(32)*s(3),0,s(35)*s(2),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(15)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(2),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(10)*s(4),(true->[])),arc(s(30)*s(3),0,s(35)*s(2),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(6)*s(4),(true->[])),arc(s(23)*s(4),0,s(35)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(6)*s(4),(true->[])),arc(s(27)*s(4),0,s(35)*s(4),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(35)*s(4),(true->[])),arc(s(26)*s(4),0,s(35)*s(4),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(21)*s(4),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(25)*s(4),0,s(35)*s(4),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(15)*s(4),(true->[])),arc(s(24)*s(4),0,s(35)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(10)*s(4),(true->[])),arc(s(35)*s(3),0,s(35)*s(2),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(4),(true->[])),arc(s(30)*s(4),0,s(35)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(6)*s(4),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(28)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(21)*s(4),(true->[])),arc(s(32)*s(4),0,s(35)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(15)*s(4),(true->[])),arc(s(31)*s(4),0,s(35)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4)),sink(s(35)*s(4))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(14)*s(2),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(4),0,s(9)*s(4),(true->[])),arc(s(5)*s(4),1,s(8)*s(4),(true->[])),arc(s(5)*s(4),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(4),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(20)*s(2),(true->[])),arc(s(11)*s(3),1,s(16)*s(3),(true->[])),arc(s(11)*s(3),2,s(3)*s(4),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(3),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(3),0,s(20)*s(2),(true->[])),arc(s(12)*s(3),1,s(17)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(4),(true->[])),arc(s(8)*s(4),0,s(14)*s(4),(true->[])),arc(s(8)*s(4),1,s(12)*s(4),(true->[])),arc(s(8)*s(4),2,s(6)*s(4),(true->[])),arc(s(9)*s(4),0,s(14)*s(4),(true->[])),arc(s(9)*s(4),1,s(13)*s(4),(true->[])),arc(s(9)*s(4),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(4),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(16)*s(3),0,s(27)*s(2),(true->[])),arc(s(16)*s(3),1,s(22)*s(3),(true->[])),arc(s(16)*s(3),2,s(3)*s(4),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(3),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(18)*s(3),0,s(27)*s(2),(true->[])),arc(s(18)*s(3),1,s(24)*s(3),(true->[])),arc(s(18)*s(3),2,s(10)*s(4),(true->[])),arc(s(17)*s(3),0,s(27)*s(2),(true->[])),arc(s(17)*s(3),1,s(23)*s(3),(true->[])),arc(s(17)*s(3),2,s(6)*s(4),(true->[])),arc(s(12)*s(4),0,s(20)*s(4),(true->[])),arc(s(12)*s(4),1,s(17)*s(4),(true->[])),arc(s(12)*s(4),2,s(6)*s(4),(true->[])),arc(s(14)*s(4),0,s(20)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(13)*s(4),0,s(20)*s(4),(true->[])),arc(s(13)*s(4),1,s(18)*s(4),(true->[])),arc(s(13)*s(4),2,s(10)*s(4),(true->[])),arc(s(15)*s(4),0,s(20)*s(4),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(22)*s(3),0,s(35)*s(2),(true->[])),arc(s(22)*s(3),1,s(29)*s(3),(true->[])),arc(s(22)*s(3),2,s(3)*s(4),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(3),0,s(35)*s(2),(true->[])),arc(s(26)*s(3),1,s(33)*s(3),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(25)*s(3),0,s(35)*s(2),(true->[])),arc(s(25)*s(3),1,s(32)*s(3),(true->[])),arc(s(25)*s(3),2,s(15)*s(4),(true->[])),arc(s(24)*s(3),0,s(35)*s(2),(true->[])),arc(s(24)*s(3),1,s(31)*s(3),(true->[])),arc(s(24)*s(3),2,s(10)*s(4),(true->[])),arc(s(23)*s(3),0,s(35)*s(2),(true->[])),arc(s(23)*s(3),1,s(30)*s(3),(true->[])),arc(s(23)*s(3),2,s(6)*s(4),(true->[])),arc(s(17)*s(4),0,s(27)*s(4),(true->[])),arc(s(17)*s(4),1,s(23)*s(4),(true->[])),arc(s(17)*s(4),2,s(6)*s(4),(true->[])),arc(s(20)*s(4),0,s(27)*s(4),(true->[])),arc(s(20)*s(4),1,s(26)*s(4),(true->[])),arc(s(20)*s(4),2,s(28)*s(4),(true->[])),arc(s(19)*s(4),0,s(27)*s(4),(true->[])),arc(s(19)*s(4),1,s(25)*s(4),(true->[])),arc(s(19)*s(4),2,s(15)*s(4),(true->[])),arc(s(21)*s(4),0,s(27)*s(4),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(4),0,s(27)*s(4),(true->[])),arc(s(18)*s(4),1,s(24)*s(4),(true->[])),arc(s(18)*s(4),2,s(10)*s(4),(true->[])),arc(s(29)*s(3),0,s(35)*s(2),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(3)*s(4),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(3),0,s(35)*s(2),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(28)*s(4),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(33)*s(3),0,s(35)*s(2),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(21)*s(4),(true->[])),arc(s(32)*s(3),0,s(35)*s(2),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(15)*s(4),(true->[])),arc(s(31)*s(3),0,s(35)*s(2),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(10)*s(4),(true->[])),arc(s(30)*s(3),0,s(35)*s(2),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(6)*s(4),(true->[])),arc(s(23)*s(4),0,s(35)*s(4),(true->[])),arc(s(23)*s(4),1,s(30)*s(4),(true->[])),arc(s(23)*s(4),2,s(6)*s(4),(true->[])),arc(s(27)*s(4),0,s(35)*s(4),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(35)*s(4),(true->[])),arc(s(26)*s(4),0,s(35)*s(4),(true->[])),arc(s(26)*s(4),1,s(33)*s(4),(true->[])),arc(s(26)*s(4),2,s(21)*s(4),(true->[])),arc(s(28)*s(4),0,s(35)*s(4),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(25)*s(4),0,s(35)*s(4),(true->[])),arc(s(25)*s(4),1,s(32)*s(4),(true->[])),arc(s(25)*s(4),2,s(15)*s(4),(true->[])),arc(s(24)*s(4),0,s(35)*s(4),(true->[])),arc(s(24)*s(4),1,s(31)*s(4),(true->[])),arc(s(24)*s(4),2,s(10)*s(4),(true->[])),arc(s(35)*s(3),0,s(35)*s(2),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(4),(true->[])),arc(s(30)*s(4),0,s(35)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(6)*s(4),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(28)*s(4),(true->[])),arc(s(33)*s(4),0,s(35)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(21)*s(4),(true->[])),arc(s(32)*s(4),0,s(35)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(15)*s(4),(true->[])),arc(s(31)*s(4),0,s(35)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(10)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(8)),sink(s(31)*s(8)),sink(s(32)*s(8)),sink(s(33)*s(8)),sink(s(34)*s(8)),sink(s(35)*s(8))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(4),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(4),0,s(9)*s(2),(true->[])),arc(s(4)*s(4),1,s(7)*s(6),(true->[])),arc(s(4)*s(4),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(4),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(5),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(6),0,s(14)*s(2),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(3)*s(8),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(4),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(4),0,s(14)*s(2),(true->[])),arc(s(8)*s(4),1,s(12)*s(6),(true->[])),arc(s(8)*s(4),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(5),0,s(9)*s(5),(true->[])),arc(s(5)*s(5),1,s(8)*s(7),(true->[])),arc(s(5)*s(5),2,s(10)*s(3),(true->[])),arc(s(6)*s(3),0,s(9)*s(5),(true->[])),arc(s(6)*s(3),1,s(10)*s(3),(true->[])),arc(s(6)*s(3),2,s(10)*s(3),(true->[])),arc(s(3)*s(8),0,s(5)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(6),0,s(20)*s(2),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(3)*s(8),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(4),0,s(20)*s(2),(true->[])),arc(s(13)*s(4),1,s(18)*s(6),(true->[])),arc(s(13)*s(4),2,s(10)*s(3),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(6),0,s(20)*s(2),(true->[])),arc(s(12)*s(6),1,s(17)*s(6),(true->[])),arc(s(12)*s(6),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(14)*s(5),(true->[])),arc(s(8)*s(7),1,s(12)*s(7),(true->[])),arc(s(8)*s(7),2,s(6)*s(8),(true->[])),arc(s(9)*s(5),0,s(14)*s(5),(true->[])),arc(s(9)*s(5),1,s(13)*s(7),(true->[])),arc(s(9)*s(5),2,s(15)*s(3),(true->[])),arc(s(10)*s(3),0,s(14)*s(5),(true->[])),arc(s(10)*s(3),1,s(15)*s(3),(true->[])),arc(s(10)*s(3),2,s(15)*s(3),(true->[])),arc(s(5)*s(8),0,s(9)*s(8),(true->[])),arc(s(5)*s(8),1,s(8)*s(8),(true->[])),arc(s(5)*s(8),2,s(10)*s(8),(true->[])),arc(s(6)*s(8),0,s(9)*s(8),(true->[])),arc(s(6)*s(8),1,s(10)*s(8),(true->[])),arc(s(6)*s(8),2,s(10)*s(8),(true->[])),arc(s(16)*s(6),0,s(27)*s(2),(true->[])),arc(s(16)*s(6),1,s(22)*s(6),(true->[])),arc(s(16)*s(6),2,s(3)*s(8),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(4),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(4),0,s(27)*s(2),(true->[])),arc(s(19)*s(4),1,s(25)*s(6),(true->[])),arc(s(19)*s(4),2,s(15)*s(3),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(18)*s(6),0,s(27)*s(2),(true->[])),arc(s(18)*s(6),1,s(24)*s(6),(true->[])),arc(s(18)*s(6),2,s(10)*s(8),(true->[])),arc(s(17)*s(6),0,s(27)*s(2),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(6)*s(8),(true->[])),arc(s(12)*s(7),0,s(20)*s(5),(true->[])),arc(s(12)*s(7),1,s(17)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(8),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(19)*s(7),(true->[])),arc(s(14)*s(5),2,s(21)*s(3),(true->[])),arc(s(13)*s(7),0,s(20)*s(5),(true->[])),arc(s(13)*s(7),1,s(18)*s(7),(true->[])),arc(s(13)*s(7),2,s(10)*s(8),(true->[])),arc(s(15)*s(3),0,s(20)*s(5),(true->[])),arc(s(15)*s(3),1,s(21)*s(3),(true->[])),arc(s(15)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(8),0,s(14)*s(8),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(9)*s(8),0,s(14)*s(8),(true->[])),arc(s(9)*s(8),1,s(13)*s(8),(true->[])),arc(s(9)*s(8),2,s(15)*s(8),(true->[])),arc(s(10)*s(8),0,s(14)*s(8),(true->[])),arc(s(10)*s(8),1,s(15)*s(8),(true->[])),arc(s(10)*s(8),2,s(15)*s(8),(true->[])),arc(s(22)*s(6),0,s(35)*s(2),(true->[])),arc(s(22)*s(6),1,s(29)*s(6),(true->[])),arc(s(22)*s(6),2,s(3)*s(8),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(4),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(4),0,s(35)*s(2),(true->[])),arc(s(26)*s(4),1,s(33)*s(6),(true->[])),arc(s(26)*s(4),2,s(21)*s(3),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(25)*s(6),0,s(35)*s(2),(true->[])),arc(s(25)*s(6),1,s(32)*s(6),(true->[])),arc(s(25)*s(6),2,s(15)*s(8),(true->[])),arc(s(24)*s(6),0,s(35)*s(2),(true->[])),arc(s(24)*s(6),1,s(31)*s(6),(true->[])),arc(s(24)*s(6),2,s(10)*s(8),(true->[])),arc(s(23)*s(6),0,s(35)*s(2),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(6)*s(8),(true->[])),arc(s(17)*s(7),0,s(27)*s(5),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(8),(true->[])),arc(s(20)*s(5),0,s(27)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(7),(true->[])),arc(s(20)*s(5),2,s(28)*s(3),(true->[])),arc(s(19)*s(7),0,s(27)*s(5),(true->[])),arc(s(19)*s(7),1,s(25)*s(7),(true->[])),arc(s(19)*s(7),2,s(15)*s(8),(true->[])),arc(s(21)*s(3),0,s(27)*s(5),(true->[])),arc(s(21)*s(3),1,s(28)*s(3),(true->[])),arc(s(21)*s(3),2,s(28)*s(3),(true->[])),arc(s(18)*s(7),0,s(27)*s(5),(true->[])),arc(s(18)*s(7),1,s(24)*s(7),(true->[])),arc(s(18)*s(7),2,s(10)*s(8),(true->[])),arc(s(12)*s(8),0,s(20)*s(8),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(8),(true->[])),arc(s(14)*s(8),0,s(20)*s(8),(true->[])),arc(s(14)*s(8),1,s(19)*s(8),(true->[])),arc(s(14)*s(8),2,s(21)*s(8),(true->[])),arc(s(13)*s(8),0,s(20)*s(8),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(8),(true->[])),arc(s(15)*s(8),0,s(20)*s(8),(true->[])),arc(s(15)*s(8),1,s(21)*s(8),(true->[])),arc(s(15)*s(8),2,s(21)*s(8),(true->[])),arc(s(29)*s(6),0,s(35)*s(2),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(3)*s(8),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(4),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(4),0,s(35)*s(2),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(28)*s(3),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(33)*s(6),0,s(35)*s(2),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(21)*s(8),(true->[])),arc(s(32)*s(6),0,s(35)*s(2),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(15)*s(8),(true->[])),arc(s(31)*s(6),0,s(35)*s(2),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(10)*s(8),(true->[])),arc(s(30)*s(6),0,s(35)*s(2),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(6)*s(8),(true->[])),arc(s(23)*s(7),0,s(35)*s(5),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(6)*s(8),(true->[])),arc(s(27)*s(5),0,s(35)*s(5),(true->[])),arc(s(27)*s(5),1,s(34)*s(7),(true->[])),arc(s(27)*s(5),2,s(35)*s(3),(true->[])),arc(s(26)*s(7),0,s(35)*s(5),(true->[])),arc(s(26)*s(7),1,s(33)*s(7),(true->[])),arc(s(26)*s(7),2,s(21)*s(8),(true->[])),arc(s(28)*s(3),0,s(35)*s(5),(true->[])),arc(s(28)*s(3),1,s(35)*s(3),(true->[])),arc(s(28)*s(3),2,s(35)*s(3),(true->[])),arc(s(25)*s(7),0,s(35)*s(5),(true->[])),arc(s(25)*s(7),1,s(32)*s(7),(true->[])),arc(s(25)*s(7),2,s(15)*s(8),(true->[])),arc(s(24)*s(7),0,s(35)*s(5),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(10)*s(8),(true->[])),arc(s(17)*s(8),0,s(27)*s(8),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(8),(true->[])),arc(s(20)*s(8),0,s(27)*s(8),(true->[])),arc(s(20)*s(8),1,s(26)*s(8),(true->[])),arc(s(20)*s(8),2,s(28)*s(8),(true->[])),arc(s(19)*s(8),0,s(27)*s(8),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(8),(true->[])),arc(s(21)*s(8),0,s(27)*s(8),(true->[])),arc(s(21)*s(8),1,s(28)*s(8),(true->[])),arc(s(21)*s(8),2,s(28)*s(8),(true->[])),arc(s(18)*s(8),0,s(27)*s(8),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(8),(true->[])),arc(s(35)*s(4),0,s(35)*s(2),(true->[])),arc(s(35)*s(4),1,s(35)*s(6),(true->[])),arc(s(35)*s(4),2,s(35)*s(3),(true->[])),arc(s(34)*s(6),0,s(35)*s(2),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(28)*s(8),(true->[])),arc(s(30)*s(7),0,s(35)*s(5),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(6)*s(8),(true->[])),arc(s(35)*s(5),0,s(35)*s(5),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(3),(true->[])),arc(s(34)*s(7),0,s(35)*s(5),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(28)*s(8),(true->[])),arc(s(35)*s(3),0,s(35)*s(5),(true->[])),arc(s(35)*s(3),1,s(35)*s(3),(true->[])),arc(s(35)*s(3),2,s(35)*s(3),(true->[])),arc(s(33)*s(7),0,s(35)*s(5),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(21)*s(8),(true->[])),arc(s(32)*s(7),0,s(35)*s(5),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(15)*s(8),(true->[])),arc(s(31)*s(7),0,s(35)*s(5),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(10)*s(8),(true->[])),arc(s(23)*s(8),0,s(35)*s(8),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(6)*s(8),(true->[])),arc(s(27)*s(8),0,s(35)*s(8),(true->[])),arc(s(27)*s(8),1,s(34)*s(8),(true->[])),arc(s(27)*s(8),2,s(35)*s(8),(true->[])),arc(s(26)*s(8),0,s(35)*s(8),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(21)*s(8),(true->[])),arc(s(28)*s(8),0,s(35)*s(8),(true->[])),arc(s(28)*s(8),1,s(35)*s(8),(true->[])),arc(s(28)*s(8),2,s(35)*s(8),(true->[])),arc(s(25)*s(8),0,s(35)*s(8),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(15)*s(8),(true->[])),arc(s(24)*s(8),0,s(35)*s(8),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(10)*s(8),(true->[])),arc(s(35)*s(6),0,s(35)*s(2),(true->[])),arc(s(35)*s(6),1,s(35)*s(6),(true->[])),arc(s(35)*s(6),2,s(35)*s(8),(true->[])),arc(s(35)*s(7),0,s(35)*s(5),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(8),(true->[])),arc(s(30)*s(8),0,s(35)*s(8),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(6)*s(8),(true->[])),arc(s(35)*s(8),0,s(35)*s(8),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(8),(true->[])),arc(s(34)*s(8),0,s(35)*s(8),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(28)*s(8),(true->[])),arc(s(33)*s(8),0,s(35)*s(8),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(21)*s(8),(true->[])),arc(s(32)*s(8),0,s(35)*s(8),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(15)*s(8),(true->[])),arc(s(31)*s(8),0,s(35)*s(8),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(10)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(9)),sink(s(31)*s(9)),sink(s(32)*s(9)),sink(s(33)*s(9)),sink(s(34)*s(9)),sink(s(35)*s(9))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(7),(true->[])),arc(s(7)*s(5),2,s(3)*s(4),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(8),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(7),0,s(20)*s(2),(true->[])),arc(s(11)*s(7),1,s(16)*s(7),(true->[])),arc(s(11)*s(7),2,s(3)*s(9),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(20)*s(2),(true->[])),arc(s(12)*s(5),1,s(17)*s(7),(true->[])),arc(s(12)*s(5),2,s(6)*s(4),(true->[])),arc(s(8)*s(8),0,s(14)*s(6),(true->[])),arc(s(8)*s(8),1,s(12)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(9),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(8),(true->[])),arc(s(9)*s(6),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(3)*s(9),0,s(5)*s(9),(true->[])),arc(s(3)*s(9),1,s(6)*s(9),(true->[])),arc(s(3)*s(9),2,s(6)*s(9),(true->[])),arc(s(16)*s(7),0,s(27)*s(2),(true->[])),arc(s(16)*s(7),1,s(22)*s(7),(true->[])),arc(s(16)*s(7),2,s(3)*s(9),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(5),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(18)*s(5),0,s(27)*s(2),(true->[])),arc(s(18)*s(5),1,s(24)*s(7),(true->[])),arc(s(18)*s(5),2,s(10)*s(4),(true->[])),arc(s(17)*s(7),0,s(27)*s(2),(true->[])),arc(s(17)*s(7),1,s(23)*s(7),(true->[])),arc(s(17)*s(7),2,s(6)*s(9),(true->[])),arc(s(6)*s(9),0,s(9)*s(9),(true->[])),arc(s(6)*s(9),1,s(10)*s(9),(true->[])),arc(s(6)*s(9),2,s(10)*s(9),(true->[])),arc(s(12)*s(8),0,s(20)*s(6),(true->[])),arc(s(12)*s(8),1,s(17)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(9),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(8),(true->[])),arc(s(14)*s(6),2,s(21)*s(4),(true->[])),arc(s(13)*s(8),0,s(20)*s(6),(true->[])),arc(s(13)*s(8),1,s(18)*s(8),(true->[])),arc(s(13)*s(8),2,s(10)*s(9),(true->[])),arc(s(15)*s(4),0,s(20)*s(6),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(5)*s(9),0,s(9)*s(9),(true->[])),arc(s(5)*s(9),1,s(8)*s(9),(true->[])),arc(s(5)*s(9),2,s(10)*s(9),(true->[])),arc(s(22)*s(7),0,s(35)*s(2),(true->[])),arc(s(22)*s(7),1,s(29)*s(7),(true->[])),arc(s(22)*s(7),2,s(3)*s(9),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(3),0,s(35)*s(2),(true->[])),arc(s(26)*s(3),1,s(33)*s(5),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(25)*s(5),0,s(35)*s(2),(true->[])),arc(s(25)*s(5),1,s(32)*s(7),(true->[])),arc(s(25)*s(5),2,s(15)*s(4),(true->[])),arc(s(24)*s(7),0,s(35)*s(2),(true->[])),arc(s(24)*s(7),1,s(31)*s(7),(true->[])),arc(s(24)*s(7),2,s(10)*s(9),(true->[])),arc(s(23)*s(7),0,s(35)*s(2),(true->[])),arc(s(23)*s(7),1,s(30)*s(7),(true->[])),arc(s(23)*s(7),2,s(6)*s(9),(true->[])),arc(s(9)*s(9),0,s(14)*s(9),(true->[])),arc(s(9)*s(9),1,s(13)*s(9),(true->[])),arc(s(9)*s(9),2,s(15)*s(9),(true->[])),arc(s(10)*s(9),0,s(14)*s(9),(true->[])),arc(s(10)*s(9),1,s(15)*s(9),(true->[])),arc(s(10)*s(9),2,s(15)*s(9),(true->[])),arc(s(17)*s(8),0,s(27)*s(6),(true->[])),arc(s(17)*s(8),1,s(23)*s(8),(true->[])),arc(s(17)*s(8),2,s(6)*s(9),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(8),(true->[])),arc(s(20)*s(6),2,s(28)*s(4),(true->[])),arc(s(19)*s(8),0,s(27)*s(6),(true->[])),arc(s(19)*s(8),1,s(25)*s(8),(true->[])),arc(s(19)*s(8),2,s(15)*s(9),(true->[])),arc(s(21)*s(4),0,s(27)*s(6),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(8),0,s(27)*s(6),(true->[])),arc(s(18)*s(8),1,s(24)*s(8),(true->[])),arc(s(18)*s(8),2,s(10)*s(9),(true->[])),arc(s(8)*s(9),0,s(14)*s(9),(true->[])),arc(s(8)*s(9),1,s(12)*s(9),(true->[])),arc(s(8)*s(9),2,s(6)*s(9),(true->[])),arc(s(29)*s(7),0,s(35)*s(2),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(3)*s(9),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(3),0,s(35)*s(2),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(28)*s(4),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(33)*s(5),0,s(35)*s(2),(true->[])),arc(s(33)*s(5),1,s(33)*s(7),(true->[])),arc(s(33)*s(5),2,s(21)*s(4),(true->[])),arc(s(32)*s(7),0,s(35)*s(2),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(15)*s(9),(true->[])),arc(s(31)*s(7),0,s(35)*s(2),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(10)*s(9),(true->[])),arc(s(30)*s(7),0,s(35)*s(2),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(6)*s(9),(true->[])),arc(s(13)*s(9),0,s(20)*s(9),(true->[])),arc(s(13)*s(9),1,s(18)*s(9),(true->[])),arc(s(13)*s(9),2,s(10)*s(9),(true->[])),arc(s(14)*s(9),0,s(20)*s(9),(true->[])),arc(s(14)*s(9),1,s(19)*s(9),(true->[])),arc(s(14)*s(9),2,s(21)*s(9),(true->[])),arc(s(15)*s(9),0,s(20)*s(9),(true->[])),arc(s(15)*s(9),1,s(21)*s(9),(true->[])),arc(s(15)*s(9),2,s(21)*s(9),(true->[])),arc(s(23)*s(8),0,s(35)*s(6),(true->[])),arc(s(23)*s(8),1,s(30)*s(8),(true->[])),arc(s(23)*s(8),2,s(6)*s(9),(true->[])),arc(s(27)*s(6),0,s(35)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(8),(true->[])),arc(s(27)*s(6),2,s(35)*s(4),(true->[])),arc(s(26)*s(8),0,s(35)*s(6),(true->[])),arc(s(26)*s(8),1,s(33)*s(8),(true->[])),arc(s(26)*s(8),2,s(21)*s(9),(true->[])),arc(s(28)*s(4),0,s(35)*s(6),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(25)*s(8),0,s(35)*s(6),(true->[])),arc(s(25)*s(8),1,s(32)*s(8),(true->[])),arc(s(25)*s(8),2,s(15)*s(9),(true->[])),arc(s(24)*s(8),0,s(35)*s(6),(true->[])),arc(s(24)*s(8),1,s(31)*s(8),(true->[])),arc(s(24)*s(8),2,s(10)*s(9),(true->[])),arc(s(12)*s(9),0,s(20)*s(9),(true->[])),arc(s(12)*s(9),1,s(17)*s(9),(true->[])),arc(s(12)*s(9),2,s(6)*s(9),(true->[])),arc(s(35)*s(3),0,s(35)*s(2),(true->[])),arc(s(35)*s(3),1,s(35)*s(5),(true->[])),arc(s(35)*s(3),2,s(35)*s(4),(true->[])),arc(s(34)*s(5),0,s(35)*s(2),(true->[])),arc(s(34)*s(5),1,s(34)*s(7),(true->[])),arc(s(34)*s(5),2,s(28)*s(4),(true->[])),arc(s(33)*s(7),0,s(35)*s(2),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(21)*s(9),(true->[])),arc(s(18)*s(9),0,s(27)*s(9),(true->[])),arc(s(18)*s(9),1,s(24)*s(9),(true->[])),arc(s(18)*s(9),2,s(10)*s(9),(true->[])),arc(s(20)*s(9),0,s(27)*s(9),(true->[])),arc(s(20)*s(9),1,s(26)*s(9),(true->[])),arc(s(20)*s(9),2,s(28)*s(9),(true->[])),arc(s(19)*s(9),0,s(27)*s(9),(true->[])),arc(s(19)*s(9),1,s(25)*s(9),(true->[])),arc(s(19)*s(9),2,s(15)*s(9),(true->[])),arc(s(21)*s(9),0,s(27)*s(9),(true->[])),arc(s(21)*s(9),1,s(28)*s(9),(true->[])),arc(s(21)*s(9),2,s(28)*s(9),(true->[])),arc(s(30)*s(8),0,s(35)*s(6),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(6)*s(9),(true->[])),arc(s(35)*s(6),0,s(35)*s(6),(true->[])),arc(s(35)*s(6),1,s(35)*s(8),(true->[])),arc(s(35)*s(6),2,s(35)*s(4),(true->[])),arc(s(34)*s(8),0,s(35)*s(6),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(28)*s(9),(true->[])),arc(s(35)*s(4),0,s(35)*s(6),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(33)*s(8),0,s(35)*s(6),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(21)*s(9),(true->[])),arc(s(32)*s(8),0,s(35)*s(6),(true->[])),arc(s(32)*s(8),1,s(32)*s(8),(true->[])),arc(s(32)*s(8),2,s(15)*s(9),(true->[])),arc(s(31)*s(8),0,s(35)*s(6),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(10)*s(9),(true->[])),arc(s(17)*s(9),0,s(27)*s(9),(true->[])),arc(s(17)*s(9),1,s(23)*s(9),(true->[])),arc(s(17)*s(9),2,s(6)*s(9),(true->[])),arc(s(35)*s(5),0,s(35)*s(2),(true->[])),arc(s(35)*s(5),1,s(35)*s(7),(true->[])),arc(s(35)*s(5),2,s(35)*s(4),(true->[])),arc(s(34)*s(7),0,s(35)*s(2),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(28)*s(9),(true->[])),arc(s(24)*s(9),0,s(35)*s(9),(true->[])),arc(s(24)*s(9),1,s(31)*s(9),(true->[])),arc(s(24)*s(9),2,s(10)*s(9),(true->[])),arc(s(27)*s(9),0,s(35)*s(9),(true->[])),arc(s(27)*s(9),1,s(34)*s(9),(true->[])),arc(s(27)*s(9),2,s(35)*s(9),(true->[])),arc(s(26)*s(9),0,s(35)*s(9),(true->[])),arc(s(26)*s(9),1,s(33)*s(9),(true->[])),arc(s(26)*s(9),2,s(21)*s(9),(true->[])),arc(s(28)*s(9),0,s(35)*s(9),(true->[])),arc(s(28)*s(9),1,s(35)*s(9),(true->[])),arc(s(28)*s(9),2,s(35)*s(9),(true->[])),arc(s(25)*s(9),0,s(35)*s(9),(true->[])),arc(s(25)*s(9),1,s(32)*s(9),(true->[])),arc(s(25)*s(9),2,s(15)*s(9),(true->[])),arc(s(35)*s(8),0,s(35)*s(6),(true->[])),arc(s(35)*s(8),1,s(35)*s(8),(true->[])),arc(s(35)*s(8),2,s(35)*s(9),(true->[])),arc(s(23)*s(9),0,s(35)*s(9),(true->[])),arc(s(23)*s(9),1,s(30)*s(9),(true->[])),arc(s(23)*s(9),2,s(6)*s(9),(true->[])),arc(s(35)*s(7),0,s(35)*s(2),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(9),(true->[])),arc(s(31)*s(9),0,s(35)*s(9),(true->[])),arc(s(31)*s(9),1,s(31)*s(9),(true->[])),arc(s(31)*s(9),2,s(10)*s(9),(true->[])),arc(s(35)*s(9),0,s(35)*s(9),(true->[])),arc(s(35)*s(9),1,s(35)*s(9),(true->[])),arc(s(35)*s(9),2,s(35)*s(9),(true->[])),arc(s(34)*s(9),0,s(35)*s(9),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(28)*s(9),(true->[])),arc(s(33)*s(9),0,s(35)*s(9),(true->[])),arc(s(33)*s(9),1,s(33)*s(9),(true->[])),arc(s(33)*s(9),2,s(21)*s(9),(true->[])),arc(s(32)*s(9),0,s(35)*s(9),(true->[])),arc(s(32)*s(9),1,s(32)*s(9),(true->[])),arc(s(32)*s(9),2,s(15)*s(9),(true->[])),arc(s(30)*s(9),0,s(35)*s(9),(true->[])),arc(s(30)*s(9),1,s(30)*s(9),(true->[])),arc(s(30)*s(9),2,s(6)*s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_proper_plateau, sum_width_proper_plateau_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(30)*s(14)),sink(s(31)*s(14)),sink(s(32)*s(14)),sink(s(33)*s(14)),sink(s(34)*s(14)),sink(s(35)*s(14))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(3)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(3),(true->[])),arc(s(2)*s(2),2,s(6)*s(1),(true->[])),arc(s(3)*s(1),0,s(5)*s(2),(true->[])),arc(s(3)*s(1),1,s(6)*s(1),(true->[])),arc(s(3)*s(1),2,s(6)*s(1),(true->[])),arc(s(4)*s(3),0,s(9)*s(2),(true->[])),arc(s(4)*s(3),1,s(7)*s(5),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(9)*s(2),(true->[])),arc(s(5)*s(2),1,s(8)*s(3),(true->[])),arc(s(5)*s(2),2,s(10)*s(1),(true->[])),arc(s(6)*s(1),0,s(9)*s(2),(true->[])),arc(s(6)*s(1),1,s(10)*s(1),(true->[])),arc(s(6)*s(1),2,s(10)*s(1),(true->[])),arc(s(3)*s(4),0,s(5)*s(6),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(5),0,s(14)*s(2),(true->[])),arc(s(7)*s(5),1,s(11)*s(8),(true->[])),arc(s(7)*s(5),2,s(3)*s(7),(true->[])),arc(s(9)*s(2),0,s(14)*s(2),(true->[])),arc(s(9)*s(2),1,s(13)*s(3),(true->[])),arc(s(9)*s(2),2,s(15)*s(1),(true->[])),arc(s(8)*s(3),0,s(14)*s(2),(true->[])),arc(s(8)*s(3),1,s(12)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(14)*s(2),(true->[])),arc(s(10)*s(1),1,s(15)*s(1),(true->[])),arc(s(10)*s(1),2,s(15)*s(1),(true->[])),arc(s(5)*s(6),0,s(9)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(9),(true->[])),arc(s(5)*s(6),2,s(10)*s(4),(true->[])),arc(s(6)*s(4),0,s(9)*s(6),(true->[])),arc(s(6)*s(4),1,s(10)*s(4),(true->[])),arc(s(6)*s(4),2,s(10)*s(4),(true->[])),arc(s(3)*s(7),0,s(5)*s(10),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(6)*s(7),(true->[])),arc(s(11)*s(8),0,s(20)*s(2),(true->[])),arc(s(11)*s(8),1,s(16)*s(11),(true->[])),arc(s(11)*s(8),2,s(3)*s(7),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(1),(true->[])),arc(s(13)*s(3),0,s(20)*s(2),(true->[])),arc(s(13)*s(3),1,s(18)*s(5),(true->[])),arc(s(13)*s(3),2,s(10)*s(4),(true->[])),arc(s(15)*s(1),0,s(20)*s(2),(true->[])),arc(s(15)*s(1),1,s(21)*s(1),(true->[])),arc(s(15)*s(1),2,s(21)*s(1),(true->[])),arc(s(12)*s(5),0,s(20)*s(2),(true->[])),arc(s(12)*s(5),1,s(17)*s(8),(true->[])),arc(s(12)*s(5),2,s(6)*s(7),(true->[])),arc(s(8)*s(9),0,s(14)*s(6),(true->[])),arc(s(8)*s(9),1,s(12)*s(12),(true->[])),arc(s(8)*s(9),2,s(6)*s(7),(true->[])),arc(s(9)*s(6),0,s(14)*s(6),(true->[])),arc(s(9)*s(6),1,s(13)*s(9),(true->[])),arc(s(9)*s(6),2,s(15)*s(4),(true->[])),arc(s(10)*s(4),0,s(14)*s(6),(true->[])),arc(s(10)*s(4),1,s(15)*s(4),(true->[])),arc(s(10)*s(4),2,s(15)*s(4),(true->[])),arc(s(5)*s(10),0,s(9)*s(10),(true->[])),arc(s(5)*s(10),1,s(8)*s(13),(true->[])),arc(s(5)*s(10),2,s(10)*s(7),(true->[])),arc(s(6)*s(7),0,s(9)*s(10),(true->[])),arc(s(6)*s(7),1,s(10)*s(7),(true->[])),arc(s(6)*s(7),2,s(10)*s(7),(true->[])),arc(s(16)*s(11),0,s(27)*s(2),(true->[])),arc(s(16)*s(11),1,s(22)*s(11),(true->[])),arc(s(16)*s(11),2,s(3)*s(14),(true->[])),arc(s(20)*s(2),0,s(27)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(3),(true->[])),arc(s(20)*s(2),2,s(28)*s(1),(true->[])),arc(s(19)*s(3),0,s(27)*s(2),(true->[])),arc(s(19)*s(3),1,s(25)*s(5),(true->[])),arc(s(19)*s(3),2,s(15)*s(4),(true->[])),arc(s(21)*s(1),0,s(27)*s(2),(true->[])),arc(s(21)*s(1),1,s(28)*s(1),(true->[])),arc(s(21)*s(1),2,s(28)*s(1),(true->[])),arc(s(18)*s(5),0,s(27)*s(2),(true->[])),arc(s(18)*s(5),1,s(24)*s(8),(true->[])),arc(s(18)*s(5),2,s(10)*s(7),(true->[])),arc(s(17)*s(8),0,s(27)*s(2),(true->[])),arc(s(17)*s(8),1,s(23)*s(11),(true->[])),arc(s(17)*s(8),2,s(6)*s(7),(true->[])),arc(s(12)*s(12),0,s(20)*s(6),(true->[])),arc(s(12)*s(12),1,s(17)*s(12),(true->[])),arc(s(12)*s(12),2,s(6)*s(14),(true->[])),arc(s(14)*s(6),0,s(20)*s(6),(true->[])),arc(s(14)*s(6),1,s(19)*s(9),(true->[])),arc(s(14)*s(6),2,s(21)*s(4),(true->[])),arc(s(13)*s(9),0,s(20)*s(6),(true->[])),arc(s(13)*s(9),1,s(18)*s(12),(true->[])),arc(s(13)*s(9),2,s(10)*s(7),(true->[])),arc(s(15)*s(4),0,s(20)*s(6),(true->[])),arc(s(15)*s(4),1,s(21)*s(4),(true->[])),arc(s(15)*s(4),2,s(21)*s(4),(true->[])),arc(s(8)*s(13),0,s(14)*s(10),(true->[])),arc(s(8)*s(13),1,s(12)*s(13),(true->[])),arc(s(8)*s(13),2,s(6)*s(14),(true->[])),arc(s(9)*s(10),0,s(14)*s(10),(true->[])),arc(s(9)*s(10),1,s(13)*s(13),(true->[])),arc(s(9)*s(10),2,s(15)*s(7),(true->[])),arc(s(10)*s(7),0,s(14)*s(10),(true->[])),arc(s(10)*s(7),1,s(15)*s(7),(true->[])),arc(s(10)*s(7),2,s(15)*s(7),(true->[])),arc(s(3)*s(14),0,s(5)*s(14),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(6)*s(14),(true->[])),arc(s(22)*s(11),0,s(35)*s(2),(true->[])),arc(s(22)*s(11),1,s(29)*s(11),(true->[])),arc(s(22)*s(11),2,s(3)*s(14),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(34)*s(3),(true->[])),arc(s(27)*s(2),2,s(35)*s(1),(true->[])),arc(s(26)*s(3),0,s(35)*s(2),(true->[])),arc(s(26)*s(3),1,s(33)*s(5),(true->[])),arc(s(26)*s(3),2,s(21)*s(4),(true->[])),arc(s(28)*s(1),0,s(35)*s(2),(true->[])),arc(s(28)*s(1),1,s(35)*s(1),(true->[])),arc(s(28)*s(1),2,s(35)*s(1),(true->[])),arc(s(25)*s(5),0,s(35)*s(2),(true->[])),arc(s(25)*s(5),1,s(32)*s(8),(true->[])),arc(s(25)*s(5),2,s(15)*s(7),(true->[])),arc(s(24)*s(8),0,s(35)*s(2),(true->[])),arc(s(24)*s(8),1,s(31)*s(11),(true->[])),arc(s(24)*s(8),2,s(10)*s(7),(true->[])),arc(s(23)*s(11),0,s(35)*s(2),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(6)*s(14),(true->[])),arc(s(6)*s(14),0,s(9)*s(14),(true->[])),arc(s(6)*s(14),1,s(10)*s(14),(true->[])),arc(s(6)*s(14),2,s(10)*s(14),(true->[])),arc(s(17)*s(12),0,s(27)*s(6),(true->[])),arc(s(17)*s(12),1,s(23)*s(12),(true->[])),arc(s(17)*s(12),2,s(6)*s(14),(true->[])),arc(s(20)*s(6),0,s(27)*s(6),(true->[])),arc(s(20)*s(6),1,s(26)*s(9),(true->[])),arc(s(20)*s(6),2,s(28)*s(4),(true->[])),arc(s(19)*s(9),0,s(27)*s(6),(true->[])),arc(s(19)*s(9),1,s(25)*s(12),(true->[])),arc(s(19)*s(9),2,s(15)*s(7),(true->[])),arc(s(21)*s(4),0,s(27)*s(6),(true->[])),arc(s(21)*s(4),1,s(28)*s(4),(true->[])),arc(s(21)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(12),0,s(27)*s(6),(true->[])),arc(s(18)*s(12),1,s(24)*s(12),(true->[])),arc(s(18)*s(12),2,s(10)*s(14),(true->[])),arc(s(12)*s(13),0,s(20)*s(10),(true->[])),arc(s(12)*s(13),1,s(17)*s(13),(true->[])),arc(s(12)*s(13),2,s(6)*s(14),(true->[])),arc(s(14)*s(10),0,s(20)*s(10),(true->[])),arc(s(14)*s(10),1,s(19)*s(13),(true->[])),arc(s(14)*s(10),2,s(21)*s(7),(true->[])),arc(s(13)*s(13),0,s(20)*s(10),(true->[])),arc(s(13)*s(13),1,s(18)*s(13),(true->[])),arc(s(13)*s(13),2,s(10)*s(14),(true->[])),arc(s(15)*s(7),0,s(20)*s(10),(true->[])),arc(s(15)*s(7),1,s(21)*s(7),(true->[])),arc(s(15)*s(7),2,s(21)*s(7),(true->[])),arc(s(5)*s(14),0,s(9)*s(14),(true->[])),arc(s(5)*s(14),1,s(8)*s(14),(true->[])),arc(s(5)*s(14),2,s(10)*s(14),(true->[])),arc(s(29)*s(11),0,s(35)*s(2),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(3)*s(14),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(35)*s(3),(true->[])),arc(s(35)*s(2),2,s(35)*s(1),(true->[])),arc(s(34)*s(3),0,s(35)*s(2),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(28)*s(4),(true->[])),arc(s(35)*s(1),0,s(35)*s(2),(true->[])),arc(s(35)*s(1),1,s(35)*s(1),(true->[])),arc(s(35)*s(1),2,s(35)*s(1),(true->[])),arc(s(33)*s(5),0,s(35)*s(2),(true->[])),arc(s(33)*s(5),1,s(33)*s(8),(true->[])),arc(s(33)*s(5),2,s(21)*s(7),(true->[])),arc(s(32)*s(8),0,s(35)*s(2),(true->[])),arc(s(32)*s(8),1,s(32)*s(11),(true->[])),arc(s(32)*s(8),2,s(15)*s(7),(true->[])),arc(s(31)*s(11),0,s(35)*s(2),(true->[])),arc(s(31)*s(11),1,s(31)*s(11),(true->[])),arc(s(31)*s(11),2,s(10)*s(14),(true->[])),arc(s(30)*s(11),0,s(35)*s(2),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(6)*s(14),(true->[])),arc(s(9)*s(14),0,s(14)*s(14),(true->[])),arc(s(9)*s(14),1,s(13)*s(14),(true->[])),arc(s(9)*s(14),2,s(15)*s(14),(true->[])),arc(s(10)*s(14),0,s(14)*s(14),(true->[])),arc(s(10)*s(14),1,s(15)*s(14),(true->[])),arc(s(10)*s(14),2,s(15)*s(14),(true->[])),arc(s(23)*s(12),0,s(35)*s(6),(true->[])),arc(s(23)*s(12),1,s(30)*s(12),(true->[])),arc(s(23)*s(12),2,s(6)*s(14),(true->[])),arc(s(27)*s(6),0,s(35)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(9),(true->[])),arc(s(27)*s(6),2,s(35)*s(4),(true->[])),arc(s(26)*s(9),0,s(35)*s(6),(true->[])),arc(s(26)*s(9),1,s(33)*s(12),(true->[])),arc(s(26)*s(9),2,s(21)*s(7),(true->[])),arc(s(28)*s(4),0,s(35)*s(6),(true->[])),arc(s(28)*s(4),1,s(35)*s(4),(true->[])),arc(s(28)*s(4),2,s(35)*s(4),(true->[])),arc(s(25)*s(12),0,s(35)*s(6),(true->[])),arc(s(25)*s(12),1,s(32)*s(12),(true->[])),arc(s(25)*s(12),2,s(15)*s(14),(true->[])),arc(s(24)*s(12),0,s(35)*s(6),(true->[])),arc(s(24)*s(12),1,s(31)*s(12),(true->[])),arc(s(24)*s(12),2,s(10)*s(14),(true->[])),arc(s(17)*s(13),0,s(27)*s(10),(true->[])),arc(s(17)*s(13),1,s(23)*s(13),(true->[])),arc(s(17)*s(13),2,s(6)*s(14),(true->[])),arc(s(20)*s(10),0,s(27)*s(10),(true->[])),arc(s(20)*s(10),1,s(26)*s(13),(true->[])),arc(s(20)*s(10),2,s(28)*s(7),(true->[])),arc(s(19)*s(13),0,s(27)*s(10),(true->[])),arc(s(19)*s(13),1,s(25)*s(13),(true->[])),arc(s(19)*s(13),2,s(15)*s(14),(true->[])),arc(s(21)*s(7),0,s(27)*s(10),(true->[])),arc(s(21)*s(7),1,s(28)*s(7),(true->[])),arc(s(21)*s(7),2,s(28)*s(7),(true->[])),arc(s(18)*s(13),0,s(27)*s(10),(true->[])),arc(s(18)*s(13),1,s(24)*s(13),(true->[])),arc(s(18)*s(13),2,s(10)*s(14),(true->[])),arc(s(8)*s(14),0,s(14)*s(14),(true->[])),arc(s(8)*s(14),1,s(12)*s(14),(true->[])),arc(s(8)*s(14),2,s(6)*s(14),(true->[])),arc(s(35)*s(3),0,s(35)*s(2),(true->[])),arc(s(35)*s(3),1,s(35)*s(5),(true->[])),arc(s(35)*s(3),2,s(35)*s(4),(true->[])),arc(s(34)*s(5),0,s(35)*s(2),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(28)*s(7),(true->[])),arc(s(33)*s(8),0,s(35)*s(2),(true->[])),arc(s(33)*s(8),1,s(33)*s(11),(true->[])),arc(s(33)*s(8),2,s(21)*s(7),(true->[])),arc(s(32)*s(11),0,s(35)*s(2),(true->[])),arc(s(32)*s(11),1,s(32)*s(11),(true->[])),arc(s(32)*s(11),2,s(15)*s(14),(true->[])),arc(s(13)*s(14),0,s(20)*s(14),(true->[])),arc(s(13)*s(14),1,s(18)*s(14),(true->[])),arc(s(13)*s(14),2,s(10)*s(14),(true->[])),arc(s(14)*s(14),0,s(20)*s(14),(true->[])),arc(s(14)*s(14),1,s(19)*s(14),(true->[])),arc(s(14)*s(14),2,s(21)*s(14),(true->[])),arc(s(15)*s(14),0,s(20)*s(14),(true->[])),arc(s(15)*s(14),1,s(21)*s(14),(true->[])),arc(s(15)*s(14),2,s(21)*s(14),(true->[])),arc(s(30)*s(12),0,s(35)*s(6),(true->[])),arc(s(30)*s(12),1,s(30)*s(12),(true->[])),arc(s(30)*s(12),2,s(6)*s(14),(true->[])),arc(s(35)*s(6),0,s(35)*s(6),(true->[])),arc(s(35)*s(6),1,s(35)*s(9),(true->[])),arc(s(35)*s(6),2,s(35)*s(4),(true->[])),arc(s(34)*s(9),0,s(35)*s(6),(true->[])),arc(s(34)*s(9),1,s(34)*s(12),(true->[])),arc(s(34)*s(9),2,s(28)*s(7),(true->[])),arc(s(35)*s(4),0,s(35)*s(6),(true->[])),arc(s(35)*s(4),1,s(35)*s(4),(true->[])),arc(s(35)*s(4),2,s(35)*s(4),(true->[])),arc(s(33)*s(12),0,s(35)*s(6),(true->[])),arc(s(33)*s(12),1,s(33)*s(12),(true->[])),arc(s(33)*s(12),2,s(21)*s(14),(true->[])),arc(s(32)*s(12),0,s(35)*s(6),(true->[])),arc(s(32)*s(12),1,s(32)*s(12),(true->[])),arc(s(32)*s(12),2,s(15)*s(14),(true->[])),arc(s(31)*s(12),0,s(35)*s(6),(true->[])),arc(s(31)*s(12),1,s(31)*s(12),(true->[])),arc(s(31)*s(12),2,s(10)*s(14),(true->[])),arc(s(23)*s(13),0,s(35)*s(10),(true->[])),arc(s(23)*s(13),1,s(30)*s(13),(true->[])),arc(s(23)*s(13),2,s(6)*s(14),(true->[])),arc(s(27)*s(10),0,s(35)*s(10),(true->[])),arc(s(27)*s(10),1,s(34)*s(13),(true->[])),arc(s(27)*s(10),2,s(35)*s(7),(true->[])),arc(s(26)*s(13),0,s(35)*s(10),(true->[])),arc(s(26)*s(13),1,s(33)*s(13),(true->[])),arc(s(26)*s(13),2,s(21)*s(14),(true->[])),arc(s(28)*s(7),0,s(35)*s(10),(true->[])),arc(s(28)*s(7),1,s(35)*s(7),(true->[])),arc(s(28)*s(7),2,s(35)*s(7),(true->[])),arc(s(25)*s(13),0,s(35)*s(10),(true->[])),arc(s(25)*s(13),1,s(32)*s(13),(true->[])),arc(s(25)*s(13),2,s(15)*s(14),(true->[])),arc(s(24)*s(13),0,s(35)*s(10),(true->[])),arc(s(24)*s(13),1,s(31)*s(13),(true->[])),arc(s(24)*s(13),2,s(10)*s(14),(true->[])),arc(s(12)*s(14),0,s(20)*s(14),(true->[])),arc(s(12)*s(14),1,s(17)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(14),(true->[])),arc(s(35)*s(5),0,s(35)*s(2),(true->[])),arc(s(35)*s(5),1,s(35)*s(8),(true->[])),arc(s(35)*s(5),2,s(35)*s(7),(true->[])),arc(s(34)*s(8),0,s(35)*s(2),(true->[])),arc(s(34)*s(8),1,s(34)*s(11),(true->[])),arc(s(34)*s(8),2,s(28)*s(7),(true->[])),arc(s(33)*s(11),0,s(35)*s(2),(true->[])),arc(s(33)*s(11),1,s(33)*s(11),(true->[])),arc(s(33)*s(11),2,s(21)*s(14),(true->[])),arc(s(18)*s(14),0,s(27)*s(14),(true->[])),arc(s(18)*s(14),1,s(24)*s(14),(true->[])),arc(s(18)*s(14),2,s(10)*s(14),(true->[])),arc(s(20)*s(14),0,s(27)*s(14),(true->[])),arc(s(20)*s(14),1,s(26)*s(14),(true->[])),arc(s(20)*s(14),2,s(28)*s(14),(true->[])),arc(s(19)*s(14),0,s(27)*s(14),(true->[])),arc(s(19)*s(14),1,s(25)*s(14),(true->[])),arc(s(19)*s(14),2,s(15)*s(14),(true->[])),arc(s(21)*s(14),0,s(27)*s(14),(true->[])),arc(s(21)*s(14),1,s(28)*s(14),(true->[])),arc(s(21)*s(14),2,s(28)*s(14),(true->[])),arc(s(35)*s(9),0,s(35)*s(6),(true->[])),arc(s(35)*s(9),1,s(35)*s(12),(true->[])),arc(s(35)*s(9),2,s(35)*s(7),(true->[])),arc(s(34)*s(12),0,s(35)*s(6),(true->[])),arc(s(34)*s(12),1,s(34)*s(12),(true->[])),arc(s(34)*s(12),2,s(28)*s(14),(true->[])),arc(s(30)*s(13),0,s(35)*s(10),(true->[])),arc(s(30)*s(13),1,s(30)*s(13),(true->[])),arc(s(30)*s(13),2,s(6)*s(14),(true->[])),arc(s(35)*s(10),0,s(35)*s(10),(true->[])),arc(s(35)*s(10),1,s(35)*s(13),(true->[])),arc(s(35)*s(10),2,s(35)*s(7),(true->[])),arc(s(34)*s(13),0,s(35)*s(10),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(28)*s(14),(true->[])),arc(s(35)*s(7),0,s(35)*s(10),(true->[])),arc(s(35)*s(7),1,s(35)*s(7),(true->[])),arc(s(35)*s(7),2,s(35)*s(7),(true->[])),arc(s(33)*s(13),0,s(35)*s(10),(true->[])),arc(s(33)*s(13),1,s(33)*s(13),(true->[])),arc(s(33)*s(13),2,s(21)*s(14),(true->[])),arc(s(32)*s(13),0,s(35)*s(10),(true->[])),arc(s(32)*s(13),1,s(32)*s(13),(true->[])),arc(s(32)*s(13),2,s(15)*s(14),(true->[])),arc(s(31)*s(13),0,s(35)*s(10),(true->[])),arc(s(31)*s(13),1,s(31)*s(13),(true->[])),arc(s(31)*s(13),2,s(10)*s(14),(true->[])),arc(s(17)*s(14),0,s(27)*s(14),(true->[])),arc(s(17)*s(14),1,s(23)*s(14),(true->[])),arc(s(17)*s(14),2,s(6)*s(14),(true->[])),arc(s(35)*s(8),0,s(35)*s(2),(true->[])),arc(s(35)*s(8),1,s(35)*s(11),(true->[])),arc(s(35)*s(8),2,s(35)*s(7),(true->[])),arc(s(34)*s(11),0,s(35)*s(2),(true->[])),arc(s(34)*s(11),1,s(34)*s(11),(true->[])),arc(s(34)*s(11),2,s(28)*s(14),(true->[])),arc(s(24)*s(14),0,s(35)*s(14),(true->[])),arc(s(24)*s(14),1,s(31)*s(14),(true->[])),arc(s(24)*s(14),2,s(10)*s(14),(true->[])),arc(s(27)*s(14),0,s(35)*s(14),(true->[])),arc(s(27)*s(14),1,s(34)*s(14),(true->[])),arc(s(27)*s(14),2,s(35)*s(14),(true->[])),arc(s(26)*s(14),0,s(35)*s(14),(true->[])),arc(s(26)*s(14),1,s(33)*s(14),(true->[])),arc(s(26)*s(14),2,s(21)*s(14),(true->[])),arc(s(28)*s(14),0,s(35)*s(14),(true->[])),arc(s(28)*s(14),1,s(35)*s(14),(true->[])),arc(s(28)*s(14),2,s(35)*s(14),(true->[])),arc(s(25)*s(14),0,s(35)*s(14),(true->[])),arc(s(25)*s(14),1,s(32)*s(14),(true->[])),arc(s(25)*s(14),2,s(15)*s(14),(true->[])),arc(s(35)*s(12),0,s(35)*s(6),(true->[])),arc(s(35)*s(12),1,s(35)*s(12),(true->[])),arc(s(35)*s(12),2,s(35)*s(14),(true->[])),arc(s(35)*s(13),0,s(35)*s(10),(true->[])),arc(s(35)*s(13),1,s(35)*s(13),(true->[])),arc(s(35)*s(13),2,s(35)*s(14),(true->[])),arc(s(23)*s(14),0,s(35)*s(14),(true->[])),arc(s(23)*s(14),1,s(30)*s(14),(true->[])),arc(s(23)*s(14),2,s(6)*s(14),(true->[])),arc(s(35)*s(11),0,s(35)*s(2),(true->[])),arc(s(35)*s(11),1,s(35)*s(11),(true->[])),arc(s(35)*s(11),2,s(35)*s(14),(true->[])),arc(s(31)*s(14),0,s(35)*s(14),(true->[])),arc(s(31)*s(14),1,s(31)*s(14),(true->[])),arc(s(31)*s(14),2,s(10)*s(14),(true->[])),arc(s(35)*s(14),0,s(35)*s(14),(true->[])),arc(s(35)*s(14),1,s(35)*s(14),(true->[])),arc(s(35)*s(14),2,s(35)*s(14),(true->[])),arc(s(34)*s(14),0,s(35)*s(14),(true->[])),arc(s(34)*s(14),1,s(34)*s(14),(true->[])),arc(s(34)*s(14),2,s(28)*s(14),(true->[])),arc(s(33)*s(14),0,s(35)*s(14),(true->[])),arc(s(33)*s(14),1,s(33)*s(14),(true->[])),arc(s(33)*s(14),2,s(21)*s(14),(true->[])),arc(s(32)*s(14),0,s(35)*s(14),(true->[])),arc(s(32)*s(14),1,s(32)*s(14),(true->[])),arc(s(32)*s(14),2,s(15)*s(14),(true->[])),arc(s(30)*s(14),0,s(35)*s(14),(true->[])),arc(s(30)*s(14),1,s(30)*s(14),(true->[])),arc(s(30)*s(14),2,s(6)*s(14),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1460: Illustrating the SUM_WIDTH_PROPER_PLATEAU constraint of the Ex-
ample slot
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Automaton Figures 4.1461 and 4.1462 respectively depict the automaton associated with the constraint
SUM_WIDTH_PROPER_PLATEAU and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r= t

R + C ≥

<

<

=
{D ← D + 1}

>

=
{D ← D + 1}

<
{D ← 0}

>

{ D
←

0

R
←

R
+
D

+
1

}

Figure 4.1461: Automaton for the SUM_WIDTH_PROPER_PLATEAU constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
PROPER_PLATEAU pattern where default is 0

≥ s
{

D ← 0
R← default

}

< r= t
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>
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{D ← D + 1}

<
{D ← 0}

>

{ D
←

0

R
←

R
+
D

+
1
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Figure 4.1462: Simplified automaton for the SUM_WIDTH_PROPER_PLATEAU con-
straint obtained by applying decoration Table 3.29 to the seed transducer of the
PROPER_PLATEAU pattern where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−1 +
Di−1 + 1 ≥ 0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C

−→
D +

←−
D + 1

C

t
−→
C +

←−
C

−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.373: Concrete glue matrix, derived from the parametrised glue matrix 3.15,
for the SUM_WIDTH_PROPER_PLATEAU constraint defined as the composition of the
PROPER_PLATEAU pattern , the feature WIDTH , and the aggregator sum ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.

s r t

s 0 0 0

r 0 0
−→
D +

←−
D + 1

C

t 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

C

Table 4.374: Concrete glue matrix, derived from the parametrised glue matrix 3.15, for
the simplified automaton of the SUM_WIDTH_PROPER_PLATEAU constraint defined
as the composition of the PROPER_PLATEAU pattern , the feature WIDTH , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.
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Specialisation
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Figure 4.1463: (left) Automaton without registers for the SUM_WIDTH_PRO-
PER_PLATEAU_EQ_UP constraint; it describes all sequences maximising the sum of
the widths of all the occurrences of the PROPER_PLATEAU pattern of a sequence of sv
variables, i.e. max(0, sv− 2) of the Restrictions slot (see ¬). (right) All correspond-
ing solutions for sv− 1 ∈ {1, 2, 3, 4}.
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Figure 4.1464: Automata without registers for the (A) SUM_WIDTH_PRO-
PER_PLATEAU_IS_EVEN and the (B) SUM_WIDTH_PROPER_PLATEAU_IS_ODD con-
straints; they respectively achieve an even/odd sum of width of the PROPER_PLATEAU
pattern on a sequence of n variables; the second symbol represents whether the register
D is even or odd, while the third symbol denotes whether the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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SUM_WIDTH_STEADY_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint SUM_WIDTH_STEADY_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

=+

PL

Restrictions sv ≤ 1⇒ VALUE = 0
rv = 1⇒ VALUE ≥ sv

rv ≥ 2⇒ VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ sv¬

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1468)

7

VALUE ≤ 7

Purpose

VALUE is the sum of the width of occurrences of the STEADY_SEQUENCE pattern in the
time-series given by the VARIABLES collection. If the pattern does not occur, VALUE
takes the default value 0.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (11, 〈3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1〉)

Figure 4.1465 provides an example where the SUM_WIDTH_STEADY_SEQUENCE

(11, [3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1]) constraint holds.

Typical |VARIABLES| > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_steady_sequence,['20141203']).

ctr_origin(sum_width_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(sum_width_steady_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_steady_sequence,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_steady_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#=>'VALUE'=0,rv=1#=>'VALUE'>=sv,rv>=2#=>'VALUE'=0#\/'VALUE'>=2,'VALUE'=<markup(sv,1),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_steady_sequence, []).

ctr_functional_dependency(sum_width_steady_sequence, 1, [2]).

ctr_typical(sum_width_steady_sequence,[size('VARIABLES')>1]).


ctr_example(sum_width_steady_sequence,sum_width_steady_sequence(11,[[var-3],[var-1],[var-1],[var-4],[var-5],[var-5],[var-5],[var-6],[var-2],[var-2],[var-4],[var-4],[var-3],[var-2],[var-1],[var-1]])).


ctr_key_words(sum_width_steady_sequence,[]).

ctr_eval(sum_width_steady_sequence, [checker(sum_width_steady_sequence_c1),
    checker(sum_width_steady_sequence_c),
    automaton(sum_width_steady_sequence_a1),
    automaton(sum_width_steady_sequence_a),
    automaton_with_signature(sum_width_steady_sequence_a1_s),
    automaton_with_signature(sum_width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_steady_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_steady_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_steady_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=\=Xj, !,
        sum_width_steady_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+2,
        sum_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
sum_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=\=Xj, !,
        A1000 is R+C,
        sum_width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is C+(D+1),
        sum_width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

sum_width_steady_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_steady_sequence_c1(VARS, Default, s, Default, Value).

sum_width_steady_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_width_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=\=Xj, !,
        sum_width_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_width_steady_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+2,
        sum_width_steady_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_width_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=\=Xj, !,
        sum_width_steady_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_width_steady_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+1,
        sum_width_steady_sequence_c1([Xj|Xs], Default, r, A1000, Result).

ctr_automaton_signature(sum_width_steady_sequence, sum_width_steady_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_steady_sequence, sum_width_steady_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_steady_sequence, sum_width_steady_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_steady_sequence, sum_width_steady_sequence_ao1, pair_signature(2,signature)).

sum_width_steady_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_steady_sequence_a(Flag,Value,VARIABLES,Default).

sum_width_steady_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_steady_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + 2, 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_steady_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_steady_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_steady_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([C, D, R])),
        arc(s,GT,s,([C, D, R])),
        arc(s,EQ,r,([D + 2, 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_steady_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_steady_sequence_a1(Flag,Value,VARIABLES,Default).

sum_width_steady_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_steady_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([R + 2])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_width_steady_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_steady_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_steady_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,([R])),
        arc(s,GT,s,([R])),
        arc(s,EQ,r,([R + 2])),
        arc(r,LT,s,([R])),
        arc(r,GT,s,([R])),
        arc(r,EQ,r,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_steady_sequence_r(VALUE,Xs,SV):-
        sum_width_steady_sequence_r(VALUE,Xs,SV,SV).

sum_width_steady_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=1#=>VALUE#>=SV,
        RV#>=2#=>VALUE#=0#\/VALUE#>=2,
        VALUE#=<SV.

ctr_glue_matrix(sum_width_steady_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(sum_width_steady_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-1)]).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_0, kernel([source(s(1)),sink(s(1))],[arc(s(1),0,s(1),(true->[])),arc(s(1),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_2, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_3, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_up, kernel([source(s),sink(s),sink(r)],[arc(s,1,r,(true->[])),arc(r,0,s1,(true->[])),arc(r,1,r,(true->[])),arc(r,2,s1,(true->[])),arc(s1,1,r,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_up_minus_1, kernel([source(a),sink(d),sink(e)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,0,d,(true->[])),arc(b,1,b,(true->[])),arc(b,2,d,(true->[])),arc(c,1,e,(true->[])),arc(d,0,c,(true->[])),arc(d,1,b,(true->[])),arc(d,2,c,(true->[])),arc(e,0,c,(true->[])),arc(e,1,e,(true->[])),arc(e,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_up_minus_2, kernel([source(a),sink(c),sink(f)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,0,a,(true->[])),arc(b,1,b,(true->[])),arc(b,2,a,(true->[])),arc(c,0,e,(true->[])),arc(c,1,d,(true->[])),arc(c,2,e,(true->[])),arc(d,0,c,(true->[])),arc(d,1,d,(true->[])),arc(d,2,c,(true->[])),arc(e,1,f,(true->[])),arc(f,0,e,(true->[])),arc(f,1,f,(true->[])),arc(f,2,e,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_is_even, kernel([source(sE),sink(sE),sink(rE)],[arc(sE,0,sE,(true->[])),arc(sE,1,rE,(true->[])),arc(sE,2,sE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,rO,(true->[])),arc(sO,2,sO,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,rO,(true->[])),arc(rE,2,sE,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,rE,(true->[])),arc(rO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_is_odd, kernel([source(sE),sink(sO),sink(rO)],[arc(sE,0,sE,(true->[])),arc(sE,1,rE,(true->[])),arc(sE,2,sE,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,rO,(true->[])),arc(sO,2,sO,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,rO,(true->[])),arc(rE,2,sE,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,rE,(true->[])),arc(rO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_lt_up, kernel([source(s(2)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_gt_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_lt_up_minus_1, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_gt_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_lt_up_minus_2, kernel([source(s(2)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(5),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_gt_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_lt_up_minus_3, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(7),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_gt_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_lt_up_minus_4, kernel([source(s(2)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(9),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_gt_5, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_lt_up_minus_5, kernel([source(s(2)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(11),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(1)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(1)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(3)),sink(s(4)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(1)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(1)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(4)),sink(s(4)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(1)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(4),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(1)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(6)),sink(s(4)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(1)*s(5),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(1)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(5),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(6),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(1)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(8)),sink(s(4)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(2),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(3)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(6),(true->[])),arc(s(1)*s(4),2,s(3)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(1)*s(6),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(4),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(6),0,s(3)*s(7),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(1)*s(7),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(6),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(4)*s(6),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(8),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(1)*s(8),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(7),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(6),0,s(4)*s(7),(true->[])),arc(s(4)*s(6),1,s(4)*s(7),(true->[])),arc(s(4)*s(6),2,s(4)*s(7),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(1)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(4)*s(7),(true->[])),arc(s(4)*s(7),1,s(4)*s(8),(true->[])),arc(s(4)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(1)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(4)*s(8),0,s(4)*s(8),(true->[])),arc(s(4)*s(8),1,s(4)*s(8),(true->[])),arc(s(4)*s(8),2,s(4)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_0_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_1_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_2_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(3),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(3),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_3_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_4_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(6)),sink(s(5)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(5),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(5),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(5),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_5_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(6),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(6),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(2),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(7),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(6),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(6),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(8),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(7),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(6),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(1)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(8),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(7),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(3)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(8),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_0_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(2)),sink(s(7)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_1_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(2)),sink(s(7)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_2_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(3)),sink(s(7)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(3),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(3),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(3),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_3_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(4)),sink(s(7)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_4_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(6)),sink(s(7)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(5),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(5),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(5),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(6),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(6)*s(6),0,s(7)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_5_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(8)),sink(s(7)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(6),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(6),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(7),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(6),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(6),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(2),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(8),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(7),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(6),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(1)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(8),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(7),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(6),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(3)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(7)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(7)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(8),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(7),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(7),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(7)*s(7),0,s(7)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(8),0,s(7)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(7)*s(8),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_0_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_1_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_2_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(3),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(3),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(3),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_3_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(7)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_4_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(5),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(5),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(5),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(5),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(6),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(5),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(6),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(7)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_5_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(6),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(6),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(7),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(6),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(6),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(8),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(7),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(6),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(2),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(1)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(8),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(7),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(6),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(3)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(8),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(7),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(6),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(6),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(7),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(7)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_0_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(2)),sink(s(11)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(2),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(10)*s(2),0,s(11)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(2),(true->[])),arc(s(10)*s(2),2,s(11)*s(2),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_1_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(2)),sink(s(11)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(2),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(10)*s(2),0,s(11)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(2),(true->[])),arc(s(10)*s(2),2,s(11)*s(2),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_2_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(3)),sink(s(11)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(3),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(3),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(3),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(2),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(10)*s(2),0,s(11)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(3),(true->[])),arc(s(10)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[])),arc(s(10)*s(3),0,s(11)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(3),(true->[])),arc(s(10)*s(3),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_3_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(4)),sink(s(11)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(2),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(11)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(7)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(4),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(4),0,s(11)*s(4),(true->[])),arc(s(10)*s(4),1,s(9)*s(4),(true->[])),arc(s(10)*s(4),2,s(11)*s(4),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_4_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(6)),sink(s(11)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(5),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(5),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(5),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(5),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(2),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(6),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(11)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(5),(true->[])),arc(s(10)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(4),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(11)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(5),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(11)*s(4),0,s(11)*s(5),(true->[])),arc(s(11)*s(4),1,s(11)*s(5),(true->[])),arc(s(11)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(7)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(11)*s(5),0,s(11)*s(5),(true->[])),arc(s(11)*s(5),1,s(11)*s(6),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(10)*s(6),0,s(11)*s(6),(true->[])),arc(s(10)*s(6),1,s(9)*s(6),(true->[])),arc(s(10)*s(6),2,s(11)*s(6),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_5_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(8)),sink(s(11)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(6),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(6),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(7),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(6),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(6),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(8),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(7),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(6),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(1)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(8),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(7),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(6),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(2),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(3)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(8),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(7),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(3),0,s(11)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(6),(true->[])),arc(s(10)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(6),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(4),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(11)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(7),(true->[])),arc(s(10)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(6),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(11)*s(4),0,s(11)*s(5),(true->[])),arc(s(11)*s(4),1,s(11)*s(6),(true->[])),arc(s(11)*s(4),2,s(11)*s(5),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(11)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(11)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(11)*s(5),0,s(11)*s(5),(true->[])),arc(s(11)*s(5),1,s(11)*s(7),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(11)*s(6),0,s(11)*s(7),(true->[])),arc(s(11)*s(6),1,s(11)*s(7),(true->[])),arc(s(11)*s(6),2,s(11)*s(7),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(7)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(11)*s(7),0,s(11)*s(7),(true->[])),arc(s(11)*s(7),1,s(11)*s(8),(true->[])),arc(s(11)*s(7),2,s(11)*s(7),(true->[])),arc(s(10)*s(8),0,s(11)*s(8),(true->[])),arc(s(10)*s(8),1,s(9)*s(8),(true->[])),arc(s(10)*s(8),2,s(11)*s(8),(true->[])),arc(s(11)*s(8),0,s(11)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(11)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_0_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(11)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_1_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(11)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_2_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(1)*s(3),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(3)*s(3),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(5)*s(3),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(7)*s(3),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(9)*s(3),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(11)*s(3),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_3_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(1)*s(4),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(4),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(1)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(4),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(3)*s(4),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(1)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(3)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(4),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(4),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(3)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(4),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(4),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(5)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(4),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(4),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(7)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(4),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(4),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(9)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(4),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(11)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_4_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(5),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(1)*s(6),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(6),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(5),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(1)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(6),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(3)*s(6),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(5),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(1)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(3)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(6),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(6),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(5),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(3)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(6),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(6),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(5),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(4),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(5)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(6),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(6),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(5),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(11)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(7)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(6),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(11)*s(6),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(5),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(9)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(6),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(11)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_steady_sequence, sum_width_steady_sequence_between_5_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(1)*s(2),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(1)*s(4),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(3)*s(2),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(1)*s(6),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(1)*s(6),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(3)*s(4),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(5)*s(2),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(1)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(1)*s(7),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(3)*s(6),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(3)*s(6),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(4),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(7)*s(2),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(1)*s(8),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(1)*s(8),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(3)*s(7),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(3)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(5)*s(6),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(9)*s(2),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(1)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(3)*s(8),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(3)*s(8),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(5)*s(7),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(7)*s(6),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(4),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(11)*s(2),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(1)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(3)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(5)*s(8),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(8),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(7)*s(7),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(9)*s(6),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(6),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(4),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(2),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(3)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(7)*s(8),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(8),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(9)*s(7),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(11)*s(6),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(11)*s(6),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(4),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(5)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(9)*s(8),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(8),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(11)*s(7),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(11)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(6),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(6),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(7)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(11)*s(8),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(11)*s(8),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(7),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(9)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(8),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(11)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).


sum_width_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1465: Illustrating the SUM_WIDTH_STEADY_SEQUENCE constraint of the
Example slot
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Automaton Figures 4.1466 and 4.1467 respectively depict the automaton associated with the constraint
SUM_WIDTH_STEADY_SEQUENCE and its simplified form.

≷ s





C ← default
D ← 0
R← default





= r

R
+

C

≷

={
C ← D + 2
D ← 0

}
≷




C ← default
D ← 0
R← R + C





={
C ← C + D + 1
D ← 0

}

Figure 4.1466: Automaton for the SUM_WIDTH_STEADY_SEQUENCE constraint
obtained by applying decoration Table 3.37 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0

≷ s

{R← default}

= r

R

≷

=
{R← R + 2}≷

=
{R← R + 1}

Figure 4.1467: Simplified automaton for the SUM_WIDTH_STEADY_SEQUENCE con-
straint obtained by applying decoration Table 3.40 to the seed transducer of the
STEADY_SEQUENCE pattern where default is 0;Ri−Ri−1 ≥ 0 and−Ri+Ri−1+2 ≥
0 are linear invariants.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.375: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the SUM_WIDTH_STEADY_SEQUENCE constraint defined as the composition of the
STEADY_SEQUENCE pattern , the feature WIDTH , and the aggregator sum ; cells of

the glue matrix are coloured with the colour of the constituent to which they are related.

s r

s 0 0

r 0 −1
M

Table 4.376: Concrete glue matrix, derived from the parametrised glue matrix 3.17, for
the simplified automaton of the SUM_WIDTH_STEADY_SEQUENCE constraint defined
as the composition of the STEADY_SEQUENCE pattern , the feature WIDTH , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the constituent

to which they are related.
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Specialisation

s = r ≷ s′
=

=

<,>

=

=

= =

= < =

= = =

= > =

= < = =

= = < =

= = = =

= = > =

= > = =

Figure 4.1468: (top) Automaton without registers for the SUM_WIDTH_STEADY_SE-
QUENCE_EQ_UP constraint; it describes all sequences maximising the sum of the
widths of all the occurrences of the STEADY_SEQUENCE pattern of a sequence of sv
variables, i.e. sv of the Restrictions slot (see ¬). (bottom) All corresponding solutions
for sv− 1 ∈ {1, 2, 3, 4}.

sE sO

rE rO

<,> <,>

= =<,> <,>

=

=

(A)

sE sO

rE rO

<,> <,>

= =<,> <,>

=

=

(B)

Figure 4.1469: Automaton without registers for the (A) SUM_WIDTH_STEADY_SE-
QUENCE_IS_EVEN and the (B) SUM_WIDTH_STEADY_SEQUENCE_IS_ODD
constraints; they respectively achieve an even/odd sum of width of the
STEADY_SEQUENCE pattern on a sequence of n variables; within the name of
each state the second symbol represents whether the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

>+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 2⇒ VALUE ≤ sv− sv mod 2¬

rv ≥ 3⇒ VALUE ≤ sv

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

2

¬
7

VALUE ≤ 6

1

3



(see also fig. 4.1473)

7

VALUE ≤ 7

Purpose

VALUE is the sum of the width of occurrences of the
STRICTLY_DECREASING_SEQUENCE pattern in the time-series given by the
VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (8, 〈4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3〉)

Figure 4.1470 provides an example where the SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE

(8, [4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_strictly_decreasing_sequence,['20141203']).

ctr_origin(sum_width_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(sum_width_strictly_decreasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_strictly_decreasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_strictly_decreasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=2#=>'VALUE'=<markup(sv-sv mod 2,1),rv>=3#=>'VALUE'=<markup(sv,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_strictly_decreasing_sequence, []).

ctr_functional_dependency(sum_width_strictly_decreasing_sequence, 1, [2]).

ctr_typical(sum_width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_width_strictly_decreasing_sequence,sum_width_strictly_decreasing_sequence(8,[[var-4],[var-4],[var-6],[var-4],[var-1],[var-1],[var-3],[var-4],[var-4],[var-6],[var-6],[var-5],[var-2],[var-2],[var-4],[var-3]])).


ctr_key_words(sum_width_strictly_decreasing_sequence,[]).

ctr_eval(sum_width_strictly_decreasing_sequence, [checker(sum_width_strictly_decreasing_sequence_c1),
    checker(sum_width_strictly_decreasing_sequence_c),
    automaton(sum_width_strictly_decreasing_sequence_a1),
    automaton(sum_width_strictly_decreasing_sequence_a),
    automaton_with_signature(sum_width_strictly_decreasing_sequence_a1_s),
    automaton_with_signature(sum_width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_strictly_decreasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_strictly_decreasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+2,
        sum_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
sum_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        sum_width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
sum_width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=<Xj, !,
        A1000 is R+C,
        sum_width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).

sum_width_strictly_decreasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_strictly_decreasing_sequence_c1(VARS, Default, s, Default, Value).

sum_width_strictly_decreasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        A1000 is R+2,
        sum_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=<Xj, !,
        sum_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        sum_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_width_strictly_decreasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi=<Xj, !,
        sum_width_strictly_decreasing_sequence_c1([Xj|Xs], Default, s, R, Result).

ctr_automaton_signature(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_ao1, pair_signature(2,signature)).

sum_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_width_strictly_decreasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_strictly_decreasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + 1, 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_strictly_decreasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_strictly_decreasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([D + 2, 0, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C + D + 1, 0, R])),
        arc(r,LT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_width_strictly_decreasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_strictly_decreasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + 2])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R + 1])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_strictly_decreasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_strictly_decreasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,([R + 2])),
        arc(s,LT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(r,GT,r,([R + 1])),
        arc(r,LT,s,([R])),
        arc(r,EQ,s,([R]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_strictly_decreasing_sequence_r(VALUE,Xs,SV):-
        sum_width_strictly_decreasing_sequence_r(VALUE,Xs,SV,SV).

sum_width_strictly_decreasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        RV#=2#=>VALUE#=<SV-SV mod 2,
        RV#>=3#=>VALUE#=<SV.

ctr_glue_matrix(sum_width_strictly_decreasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(sum_width_strictly_decreasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-1)]).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_0, kernel([source(s(1)),sink(s(1))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_2, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_3, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_lt_4, kernel([source(a),sink(a),sink(b),sink(c)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,c,(true->[])),arc(b,1,c,(true->[])),arc(b,2,c,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_up_when_range_eq_2, kernel([source(s),sink(s),sink(t),sink(s1),sink(t1)],[arc(s,0,s2,(true->[])),arc(s,1,s2,(true->[])),arc(s,2,t,(true->[])),arc(t,0,s1,(true->[])),arc(t,1,t1,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,t,(true->[])),arc(s2,2,t1,(true->[])),arc(t1,0,s2,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_up, kernel([source(s),sink(s),sink(r)],[arc(s,2,r,(true->[])),arc(r,0,s1,(true->[])),arc(r,1,s1,(true->[])),arc(r,2,r,(true->[])),arc(s1,2,r,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_up_minus_1, kernel([source(a),sink(d),sink(e)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,2,d,(true->[])),arc(c,0,e,(true->[])),arc(c,1,e,(true->[])),arc(c,2,c,(true->[])),arc(d,0,b,(true->[])),arc(d,1,b,(true->[])),arc(d,2,d,(true->[])),arc(e,0,b,(true->[])),arc(e,1,b,(true->[])),arc(e,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_is_even, kernel([source(sE),sink(sE),sink(rE)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,sE,(true->[])),arc(rE,2,rO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,sO,(true->[])),arc(rO,2,rE,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_is_odd, kernel([source(sE),sink(sO),sink(rO)],[arc(sE,0,sE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,rE,(true->[])),arc(rE,0,sE,(true->[])),arc(rE,1,sE,(true->[])),arc(rE,2,rO,(true->[])),arc(sO,0,sO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,rO,(true->[])),arc(rO,0,sO,(true->[])),arc(rO,1,sO,(true->[])),arc(rO,2,rE,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_lt_up, kernel([source(s(2)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(1),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_gt_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_lt_up_minus_1, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_up_minus_2, kernel([source(s(2)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(4),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(4),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_gt_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_lt_up_minus_2, kernel([source(s(2)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(6),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_gt_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_lt_up_minus_3, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(8),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_gt_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_lt_up_minus_4, kernel([source(s(2)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(11),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(9),(true->[])),arc(s(12),0,s(10),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(12),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_gt_5, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(6),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_lt_up_minus_5, kernel([source(s(2)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(1),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(10),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(12),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(3)),sink(s(4)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(4)),sink(s(4)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(3),0,s(3)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(4),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(4),0,s(3)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(1)*s(4),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(6)),sink(s(4)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(5),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(4),(true->[])),arc(s(1)*s(5),0,s(3)*s(5),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(1)*s(6),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(5),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(1)*s(6),0,s(3)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(1)*s(6),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(8)),sink(s(4)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(3)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(4)*s(1),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(2),(true->[])),arc(s(1)*s(4),0,s(3)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(6),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(1)*s(6),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(4),(true->[])),arc(s(1)*s(6),0,s(3)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(7),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(1)*s(7),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(6),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(4)*s(6),(true->[])),arc(s(1)*s(7),0,s(3)*s(7),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(1)*s(8),(true->[])),arc(s(4)*s(5),0,s(4)*s(5),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(7),(true->[])),arc(s(4)*s(6),0,s(4)*s(7),(true->[])),arc(s(4)*s(6),1,s(4)*s(7),(true->[])),arc(s(4)*s(6),2,s(4)*s(7),(true->[])),arc(s(1)*s(8),0,s(3)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(4)*s(7),0,s(4)*s(7),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(1)*s(8),(true->[])),arc(s(4)*s(8),0,s(4)*s(8),(true->[])),arc(s(4)*s(8),1,s(4)*s(8),(true->[])),arc(s(4)*s(8),2,s(4)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_0_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_1_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_2_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(5)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_3_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(4)*s(4),0,s(5)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_4_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(6)),sink(s(5)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(5),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(4)*s(6),0,s(5)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_5_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(5)*s(1),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(6),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(6),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(5)*s(1),0,s(5)*s(1),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(7),(true->[])),arc(s(4)*s(3),0,s(5)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(4)*s(5),0,s(5)*s(5),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(6),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(4)*s(7),0,s(5)*s(7),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(7),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(4)*s(8),0,s(5)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_0_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(2)),sink(s(7)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_1_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(2)),sink(s(7)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_2_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(3)),sink(s(7)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(7)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_3_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(4)),sink(s(7)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(6)*s(4),0,s(7)*s(4),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_4_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(6)),sink(s(7)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(5),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(6),(true->[])),arc(s(6)*s(6),0,s(7)*s(6),(true->[])),arc(s(6)*s(6),1,s(7)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_5_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(8)),sink(s(7)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(6),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(6),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(6)*s(1),0,s(7)*s(1),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(7),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(3),0,s(7)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(8),(true->[])),arc(s(6)*s(5),0,s(7)*s(5),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(6),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(3)*s(8),(true->[])),arc(s(6)*s(7),0,s(7)*s(7),(true->[])),arc(s(6)*s(7),1,s(7)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(7)*s(5),0,s(7)*s(5),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(7),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(7),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(7),0,s(7)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(8),(true->[])),arc(s(6)*s(8),0,s(7)*s(8),(true->[])),arc(s(6)*s(8),1,s(7)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_0_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_1_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_2_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(8)*s(2),0,s(9)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_3_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(8)*s(4),0,s(9)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_4_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(5),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(4),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(8)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(6),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(8)*s(6),0,s(9)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_5_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(6),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(6),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(7),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(9)*s(1),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(9)*s(1),0,s(9)*s(1),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(8),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(9)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(4),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(3)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(8)*s(5),0,s(9)*s(5),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(6),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(7),0,s(9)*s(7),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(8),(true->[])),arc(s(9)*s(5),0,s(9)*s(5),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(7),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(8)*s(8),0,s(9)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_0_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(2)),sink(s(11)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(11)*s(2),(true->[])),arc(s(10)*s(2),1,s(11)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_1_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(2)),sink(s(11)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(11)*s(2),(true->[])),arc(s(10)*s(2),1,s(11)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_2_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(3)),sink(s(11)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(10)*s(2),0,s(11)*s(2),(true->[])),arc(s(10)*s(2),1,s(11)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(10)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(10)*s(3),0,s(11)*s(3),(true->[])),arc(s(10)*s(3),1,s(11)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_3_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(4)),sink(s(11)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(10)*s(3),0,s(11)*s(3),(true->[])),arc(s(10)*s(3),1,s(11)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(10)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(4),(true->[])),arc(s(10)*s(4),0,s(11)*s(4),(true->[])),arc(s(10)*s(4),1,s(11)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_4_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(6)),sink(s(11)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(5),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(4),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(8)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(6),(true->[])),arc(s(10)*s(3),0,s(11)*s(3),(true->[])),arc(s(10)*s(3),1,s(11)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(4),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(10)*s(5),0,s(11)*s(5),(true->[])),arc(s(10)*s(5),1,s(11)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(10)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(5),(true->[])),arc(s(11)*s(4),0,s(11)*s(5),(true->[])),arc(s(11)*s(4),1,s(11)*s(5),(true->[])),arc(s(11)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(5),0,s(11)*s(5),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(6),(true->[])),arc(s(10)*s(6),0,s(11)*s(6),(true->[])),arc(s(10)*s(6),1,s(11)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_5_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(8)),sink(s(11)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(6),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(6),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(7),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(10)*s(1),0,s(11)*s(1),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(8),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(4),(true->[])),arc(s(11)*s(1),0,s(11)*s(1),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(3)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(10)*s(3),0,s(11)*s(3),(true->[])),arc(s(10)*s(3),1,s(11)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(4),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(8),(true->[])),arc(s(10)*s(5),0,s(11)*s(5),(true->[])),arc(s(10)*s(5),1,s(11)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(6),(true->[])),arc(s(11)*s(4),0,s(11)*s(5),(true->[])),arc(s(11)*s(4),1,s(11)*s(5),(true->[])),arc(s(11)*s(4),2,s(11)*s(6),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[])),arc(s(10)*s(7),0,s(11)*s(7),(true->[])),arc(s(10)*s(7),1,s(11)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(10)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(11)*s(5),0,s(11)*s(5),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(7),(true->[])),arc(s(11)*s(6),0,s(11)*s(7),(true->[])),arc(s(11)*s(6),1,s(11)*s(7),(true->[])),arc(s(11)*s(6),2,s(11)*s(7),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(7),0,s(11)*s(7),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(11)*s(8),(true->[])),arc(s(10)*s(8),0,s(11)*s(8),(true->[])),arc(s(10)*s(8),1,s(11)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(11)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(11)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_0_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_1_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(2),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(2),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(2),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(2),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(2),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(2),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_2_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(3),(true->[])),arc(s(2)*s(2),0,s(4)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(1)*s(3),(true->[])),arc(s(3)*s(2),0,s(4)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(3),(true->[])),arc(s(4)*s(2),0,s(6)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(6)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(3),(true->[])),arc(s(6)*s(2),0,s(8)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(3),(true->[])),arc(s(8)*s(2),0,s(10)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(9)*s(2),0,s(10)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(3),(true->[])),arc(s(10)*s(2),0,s(12)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(10)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(11)*s(2),0,s(12)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(3),(true->[])),arc(s(12)*s(2),0,s(13)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(12)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_3_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(3),0,s(2)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(1)*s(4),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(4),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(3),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(1)*s(4),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(4),(true->[])),arc(s(3)*s(3),0,s(4)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(4),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(2)*s(4),0,s(4)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(1)*s(4),(true->[])),arc(s(3)*s(4),0,s(4)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(3)*s(4),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(4),(true->[])),arc(s(5)*s(3),0,s(6)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(4),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(4)*s(4),0,s(6)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(3)*s(4),(true->[])),arc(s(5)*s(4),0,s(6)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(4),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(6)*s(4),0,s(8)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(5)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(4),(true->[])),arc(s(9)*s(3),0,s(10)*s(3),(true->[])),arc(s(9)*s(3),1,s(10)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(4),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(8)*s(4),0,s(10)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(7)*s(4),(true->[])),arc(s(9)*s(4),0,s(10)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(4),(true->[])),arc(s(11)*s(3),0,s(12)*s(3),(true->[])),arc(s(11)*s(3),1,s(12)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(4),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(4),0,s(12)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(9)*s(4),(true->[])),arc(s(11)*s(4),0,s(12)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(4),(true->[])),arc(s(12)*s(4),0,s(13)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(11)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_4_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(5),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(5),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(5),0,s(2)*s(5),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(1)*s(6),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(6),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(5),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(5),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(1)*s(6),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(6),(true->[])),arc(s(3)*s(5),0,s(4)*s(5),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(3)*s(6),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(5),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(1)*s(6),(true->[])),arc(s(3)*s(6),0,s(4)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(3)*s(6),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(6),(true->[])),arc(s(5)*s(5),0,s(6)*s(5),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(6),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(5),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(4),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(4)*s(6),0,s(6)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(3)*s(6),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(8)*s(5),(true->[])),arc(s(7)*s(5),1,s(8)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(6),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(5),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(4),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(6),(true->[])),arc(s(9)*s(5),0,s(10)*s(5),(true->[])),arc(s(9)*s(5),1,s(10)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(6),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(5),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(11)*s(5),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(4),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(7)*s(6),(true->[])),arc(s(9)*s(6),0,s(10)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(6),(true->[])),arc(s(11)*s(5),0,s(12)*s(5),(true->[])),arc(s(11)*s(5),1,s(12)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(6),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(5),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(10)*s(6),0,s(12)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(9)*s(6),(true->[])),arc(s(11)*s(6),0,s(12)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(6),(true->[])),arc(s(12)*s(6),0,s(13)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(11)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_decreasing_sequence, sum_width_strictly_decreasing_sequence_between_5_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(2)*s(1),0,s(4)*s(1),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(1)*s(2),(true->[])),arc(s(1)*s(2),0,s(2)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(1)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(1),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(3)*s(2),(true->[])),arc(s(1)*s(4),0,s(2)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(1)*s(6),(true->[])),arc(s(2)*s(3),0,s(4)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(1)*s(6),(true->[])),arc(s(3)*s(2),0,s(4)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(3)*s(4),(true->[])),arc(s(6)*s(1),0,s(8)*s(1),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(5)*s(2),(true->[])),arc(s(1)*s(6),0,s(2)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(1)*s(7),(true->[])),arc(s(2)*s(5),0,s(4)*s(5),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(1)*s(7),(true->[])),arc(s(4)*s(3),0,s(6)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(3)*s(6),(true->[])),arc(s(3)*s(4),0,s(4)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(3)*s(6),(true->[])),arc(s(5)*s(2),0,s(6)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(4),(true->[])),arc(s(8)*s(1),0,s(10)*s(1),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(7)*s(2),(true->[])),arc(s(1)*s(7),0,s(2)*s(7),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(1)*s(8),(true->[])),arc(s(2)*s(7),0,s(4)*s(7),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(1)*s(8),(true->[])),arc(s(4)*s(5),0,s(6)*s(5),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(3)*s(7),(true->[])),arc(s(3)*s(6),0,s(4)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(3)*s(7),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(5)*s(6),(true->[])),arc(s(5)*s(4),0,s(6)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(10)*s(1),0,s(12)*s(1),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(9)*s(2),(true->[])),arc(s(1)*s(8),0,s(2)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(1)*s(8),(true->[])),arc(s(4)*s(7),0,s(6)*s(7),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(3)*s(8),(true->[])),arc(s(3)*s(7),0,s(4)*s(7),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(8),(true->[])),arc(s(6)*s(5),0,s(8)*s(5),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(5)*s(7),(true->[])),arc(s(5)*s(6),0,s(6)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(8)*s(3),0,s(10)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(7)*s(6),(true->[])),arc(s(7)*s(4),0,s(8)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(9)*s(2),0,s(10)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(4),(true->[])),arc(s(12)*s(1),0,s(13)*s(1),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(11)*s(2),(true->[])),arc(s(2)*s(8),0,s(4)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(1)*s(8),(true->[])),arc(s(3)*s(8),0,s(4)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(3)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(5)*s(8),(true->[])),arc(s(5)*s(7),0,s(6)*s(7),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(8),(true->[])),arc(s(8)*s(5),0,s(10)*s(5),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(7)*s(7),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(10)*s(3),0,s(12)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(9)*s(6),(true->[])),arc(s(9)*s(4),0,s(10)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(6),(true->[])),arc(s(11)*s(2),0,s(12)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(4),(true->[])),arc(s(13)*s(1),0,s(13)*s(1),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(2),(true->[])),arc(s(4)*s(8),0,s(6)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(3)*s(8),(true->[])),arc(s(5)*s(8),0,s(6)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[])),arc(s(8)*s(7),0,s(10)*s(7),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(7)*s(8),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(8),(true->[])),arc(s(10)*s(5),0,s(12)*s(5),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(9)*s(7),(true->[])),arc(s(9)*s(6),0,s(10)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(12)*s(3),0,s(13)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(11)*s(6),(true->[])),arc(s(11)*s(4),0,s(12)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(11)*s(6),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(4),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(5)*s(8),(true->[])),arc(s(7)*s(8),0,s(8)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[])),arc(s(10)*s(7),0,s(12)*s(7),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(9)*s(8),(true->[])),arc(s(9)*s(7),0,s(10)*s(7),(true->[])),arc(s(9)*s(7),1,s(10)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(8),(true->[])),arc(s(12)*s(5),0,s(13)*s(5),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(11)*s(7),(true->[])),arc(s(11)*s(6),0,s(12)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(11)*s(7),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(6),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(6),(true->[])),arc(s(8)*s(8),0,s(10)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(7)*s(8),(true->[])),arc(s(9)*s(8),0,s(10)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[])),arc(s(12)*s(7),0,s(13)*s(7),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(11)*s(8),(true->[])),arc(s(11)*s(7),0,s(12)*s(7),(true->[])),arc(s(11)*s(7),1,s(12)*s(7),(true->[])),arc(s(11)*s(7),2,s(11)*s(8),(true->[])),arc(s(13)*s(5),0,s(13)*s(5),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(7),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(10)*s(8),0,s(12)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(9)*s(8),(true->[])),arc(s(11)*s(8),0,s(12)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(12)*s(8),0,s(13)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(11)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).


sum_width_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1470: Illustrating the SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.1471 and 4.1472 respectively depict the automaton associated with the constraint
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE and its simplified form.

≤ s





C ← default
D ← 0
R← default





> r

R
+

C >{
C ← D + 2
D ← 0

}

≤

>{
C ← C + D + 1
D ← 0

}

≤



C ← default
D ← 0
R← R + C





Figure 4.1471: Automaton for the SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0

s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.377: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.18, for the SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE constraint de-
fined as the composition of the STRICTLY_DECREASING_SEQUENCE pattern , the

feature WIDTH , and the aggregator sum ; cells of the glue matrix are coloured with
the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s

{R← default}

> r

R
>

{R← R + 2}

≤

>
{R← R + 1}

≤

Figure 4.1472: Simplified automaton for the
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE constraint obtained
by applying decoration Table 3.40 to the seed transducer of the
STRICTLY_DECREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and
−Ri +Ri−1 + 2 ≥ 0 are linear invariants.

s r

s 0 0

r 0 −1
M

Table 4.378: Concrete glue matrix, derived from the parametrised
glue matrix 3.18, for the simplified automaton of the
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_DECREASING_SEQUENCE pattern , the feature WIDTH ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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Specialisation
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Figure 4.1473: (top) Automata without registers for the SUM_WIDTH_STRICTLY_DE-
CREASING_SEQUENCE_EQ_UP_WHEN_RANGE_EQ_2 and the SUM_WIDTH_STRIC-
TLY_DECREASING_SEQUENCE_EQ_UP constraints; they describe all se-
quences maximising the sum of the widths of all the occurrences of the
STRICTLY_DECREASING_SEQUENCE pattern of a sequence of sv variables when the
difference between the maximum and the minimum of the variables plus one of the
sequence of variables is (A) equal to 2, i.e. sv − sv mod 2 of the Restrictions slot
(see ¬), (B) strictly greater than 2, i.e. sv (see ). Within (A) states s , s′ and t′

are accepting when sv mod 2 = 1, while state t is accepting when sv mod 2 = 0.
(bottom) All corresponding solutions for sv− 1 ∈ {1, 2, 3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1474: Automata without registers for the (A) SUM_WIDTH_STRICTLY_DE-
CREASING_SEQUENCE_IS_EVEN and the (B) SUM_WIDTH_STRICTLY_DECREA-
SING_SEQUENCE_IS_ODD constraints; they respectively achieve an even/odd sum of
width of the STRICTLY_DECREASING_SEQUENCE pattern on a sequence of n vari-
ables; the second symbol represents whether the register R is even or odd.
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SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

<+

PL

Restrictions sv ≤ 1 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
rv = 2⇒ VALUE ≤ sv− sv mod 2¬

rv ≥ 3⇒ VALUE ≤ sv

required(VARIABLES, var)
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

2

¬
7

VALUE ≤ 6

1

3



(see also fig. 4.1478)

7

VALUE ≤ 7

Purpose

VALUE is the sum of the width of occurrences of the
STRICTLY_INCREASING_SEQUENCE pattern in the time-series given by the VARIABLES
collection. If the pattern does not occur, VALUE takes the default value 0.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example (10, 〈4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3〉)

Figure 4.1475 provides an example where the SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE

(10, [4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3]) constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Symmetry One and the same constant can be added to the var attribute of all items of VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_strictly_increasing_sequence,['20141203']).

ctr_origin(sum_width_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(sum_width_strictly_increasing_sequence,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_strictly_increasing_sequence,
                 [                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_strictly_increasing_sequence, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<1#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,rv=2#=>'VALUE'=<markup(sv-sv mod 2,1),rv>=3#=>'VALUE'=<markup(sv,2),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_strictly_increasing_sequence, []).

ctr_functional_dependency(sum_width_strictly_increasing_sequence, 1, [2]).

ctr_typical(sum_width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).


ctr_example(sum_width_strictly_increasing_sequence,sum_width_strictly_increasing_sequence(10,[[var-4],[var-3],[var-5],[var-5],[var-2],[var-1],[var-1],[var-2],[var-3],[var-4],[var-6],[var-6],[var-3],[var-1],[var-2],[var-3]])).


ctr_key_words(sum_width_strictly_increasing_sequence,[]).

ctr_eval(sum_width_strictly_increasing_sequence, [checker(sum_width_strictly_increasing_sequence_c1),
    checker(sum_width_strictly_increasing_sequence_c),
    automaton(sum_width_strictly_increasing_sequence_a1),
    automaton(sum_width_strictly_increasing_sequence_a),
    automaton_with_signature(sum_width_strictly_increasing_sequence_a1_s),
    automaton_with_signature(sum_width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_strictly_increasing_sequence_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_strictly_increasing_sequence_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+2,
        sum_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).
sum_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is R+C,
        sum_width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        sum_width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, R, Result).

sum_width_strictly_increasing_sequence_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_strictly_increasing_sequence_c1(VARS, Default, s, Default, Value).

sum_width_strictly_increasing_sequence_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>=Xj, !,
        sum_width_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        A1000 is R+2,
        sum_width_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).
sum_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi>=Xj, !,
        sum_width_strictly_increasing_sequence_c1([Xj|Xs], Default, s, R, Result).
sum_width_strictly_increasing_sequence_c1([Xi,Xj|Xs], Default, r, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        sum_width_strictly_increasing_sequence_c1([Xj|Xs], Default, r, A1000, Result).

ctr_automaton_signature(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_ao1, pair_signature(2,signature)).

sum_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default).

sum_width_strictly_increasing_sequence_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_strictly_increasing_sequence_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + 2, 0, R])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C])),
        arc(r,LT,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_strictly_increasing_sequence_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_strictly_increasing_sequence_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([D + 2, 0, R])),
        arc(r,GT,s,([Default, 0, R + C])),
        arc(r,EQ,s,([Default, 0, R + C])),
        arc(r,LT,r,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default).

sum_width_strictly_increasing_sequence_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_strictly_increasing_sequence_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + 2])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_strictly_increasing_sequence_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_strictly_increasing_sequence_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,r,([R + 2])),
        arc(r,GT,s,([R])),
        arc(r,EQ,s,([R])),
        arc(r,LT,r,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_strictly_increasing_sequence_r(VALUE,Xs,SV):-
        sum_width_strictly_increasing_sequence_r(VALUE,Xs,SV,SV).

sum_width_strictly_increasing_sequence_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<1#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        RV#=2#=>VALUE#=<SV-SV mod 2,
        RV#>=3#=>VALUE#=<SV.

ctr_glue_matrix(sum_width_strictly_increasing_sequence, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(r,s,cf+cb),cell(r,r,cf+(cb+(df+(db+ -1))))]).

ctr_glue_matrix1(sum_width_strictly_increasing_sequence, [cell(s,s,0),cell(s,r,0),cell(r,s,0),cell(r,r,-1)]).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_0, kernel([source(s(1)),sink(s(1))],[arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_2, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_3, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_4, kernel([source(s(1)),sink(s(5))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_5, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_lt_4, kernel([source(a),sink(a),sink(b),sink(c)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,c,(true->[])),arc(b,1,c,(true->[])),arc(b,2,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_up_when_range_eq_2, kernel([source(s),sink(s),sink(t),sink(s1),sink(t1)],[arc(s,0,t,(true->[])),arc(s,1,s2,(true->[])),arc(s,2,s2,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,s1,(true->[])),arc(s1,0,t,(true->[])),arc(s1,1,s2,(true->[])),arc(s2,0,t1,(true->[])),arc(t1,2,s2,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_up, kernel([source(s),sink(s),sink(r)],[arc(s,0,r,(true->[])),arc(r,0,r,(true->[])),arc(r,1,s1,(true->[])),arc(r,2,s1,(true->[])),arc(s1,0,r,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_up_minus_1, kernel([source(a),sink(d),sink(e)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,d,(true->[])),arc(c,0,c,(true->[])),arc(c,1,e,(true->[])),arc(c,2,e,(true->[])),arc(d,0,d,(true->[])),arc(d,1,b,(true->[])),arc(d,2,b,(true->[])),arc(e,0,c,(true->[])),arc(e,1,b,(true->[])),arc(e,2,b,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_is_even, kernel([source(sE),sink(sE),sink(rE)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rO,(true->[])),arc(rE,1,sE,(true->[])),arc(rE,2,sE,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rE,(true->[])),arc(rO,1,sO,(true->[])),arc(rO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_is_odd, kernel([source(sE),sink(sO),sink(rO)],[arc(sE,0,rE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,sE,(true->[])),arc(rE,0,rO,(true->[])),arc(rE,1,sE,(true->[])),arc(rE,2,sE,(true->[])),arc(sO,0,rO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,sO,(true->[])),arc(rO,0,rE,(true->[])),arc(rO,1,sO,(true->[])),arc(rO,2,sO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_gt_0, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_lt_up, kernel([source(s(2)),sink(s(3)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(1),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_gt_1, kernel([source(s(1)),sink(s(2))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_lt_up_minus_1, kernel([source(s(2)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_up_minus_2, kernel([source(s(2)),sink(s(5)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(4),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_gt_2, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_lt_up_minus_2, kernel([source(s(2)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_up_minus_3, kernel([source(s(2)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(6),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_gt_3, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_lt_up_minus_3, kernel([source(s(2)),sink(s(8)),sink(s(9))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(9),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_up_minus_4, kernel([source(s(2)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(8),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_gt_4, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(5),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_lt_up_minus_4, kernel([source(s(2)),sink(s(10)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(11),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_eq_up_minus_5, kernel([source(s(2)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(11),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(11),0,s(9),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(10),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_gt_5, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_lt_up_minus_5, kernel([source(s(2)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(4),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(3),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(6),(true->[])),arc(s(5),2,s(6),(true->[])),arc(s(6),0,s(5),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(12),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(12),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(11),(true->[])),arc(s(12),1,s(13),(true->[])),arc(s(12),2,s(13),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_0_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_1_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(2)),sink(s(4)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(1)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(2),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_2_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(3)),sink(s(4)*s(3))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(2),(true->[])),arc(s(1)*s(2),2,s(3)*s(2),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(2),0,s(1)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(2),(true->[])),arc(s(4)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(3),0,s(1)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(3),0,s(4)*s(3),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_3_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(4)),sink(s(4)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(3)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(3)*s(3),(true->[])),arc(s(1)*s(3),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(1)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(3),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(3)*s(4),(true->[])),arc(s(1)*s(4),2,s(3)*s(4),(true->[])),arc(s(4)*s(3),0,s(4)*s(4),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(4),0,s(1)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(4)*s(4),0,s(4)*s(4),(true->[])),arc(s(4)*s(4),1,s(4)*s(4),(true->[])),arc(s(4)*s(4),2,s(4)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_4_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(6)),sink(s(4)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(3)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(3)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(5),(true->[])),arc(s(3)*s(3),0,s(1)*s(5),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(4),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(3)*s(5),(true->[])),arc(s(1)*s(5),2,s(3)*s(5),(true->[])),arc(s(3)*s(5),0,s(1)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(4)*s(5),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(5),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(3)*s(6),(true->[])),arc(s(1)*s(6),2,s(3)*s(6),(true->[])),arc(s(4)*s(5),0,s(4)*s(6),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(3)*s(6),0,s(1)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(4)*s(6),0,s(4)*s(6),(true->[])),arc(s(4)*s(6),1,s(4)*s(6),(true->[])),arc(s(4)*s(6),2,s(4)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_5_and_up, kernel([source(s(2)*s(1)),sink(s(3)*s(8)),sink(s(4)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(3)*s(3),(true->[])),arc(s(1)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(4)*s(2),(true->[])),arc(s(4)*s(1),1,s(4)*s(1),(true->[])),arc(s(4)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(6),(true->[])),arc(s(1)*s(4),1,s(3)*s(5),(true->[])),arc(s(1)*s(4),2,s(3)*s(5),(true->[])),arc(s(3)*s(3),0,s(1)*s(6),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(4)*s(4),(true->[])),arc(s(4)*s(2),1,s(4)*s(3),(true->[])),arc(s(4)*s(2),2,s(4)*s(3),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(3)*s(7),(true->[])),arc(s(1)*s(6),2,s(3)*s(7),(true->[])),arc(s(3)*s(5),0,s(1)*s(7),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(4)*s(6),(true->[])),arc(s(4)*s(3),1,s(4)*s(3),(true->[])),arc(s(4)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(4),0,s(4)*s(6),(true->[])),arc(s(4)*s(4),1,s(4)*s(5),(true->[])),arc(s(4)*s(4),2,s(4)*s(5),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(3)*s(7),(true->[])),arc(s(1)*s(7),2,s(3)*s(7),(true->[])),arc(s(3)*s(7),0,s(1)*s(8),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(4)*s(7),(true->[])),arc(s(4)*s(5),1,s(4)*s(5),(true->[])),arc(s(4)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(6),0,s(4)*s(7),(true->[])),arc(s(4)*s(6),1,s(4)*s(7),(true->[])),arc(s(4)*s(6),2,s(4)*s(7),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(3)*s(8),(true->[])),arc(s(1)*s(8),2,s(3)*s(8),(true->[])),arc(s(4)*s(7),0,s(4)*s(8),(true->[])),arc(s(4)*s(7),1,s(4)*s(7),(true->[])),arc(s(4)*s(7),2,s(4)*s(7),(true->[])),arc(s(3)*s(8),0,s(1)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(4)*s(8),0,s(4)*s(8),(true->[])),arc(s(4)*s(8),1,s(4)*s(8),(true->[])),arc(s(4)*s(8),2,s(4)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_0_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_1_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(2)),sink(s(5)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_2_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(3)),sink(s(5)*s(3))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(5)*s(2),(true->[])),arc(s(4)*s(2),2,s(5)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_3_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(4)),sink(s(5)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(5)*s(4),(true->[])),arc(s(4)*s(4),2,s(5)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(5)*s(4),(true->[])),arc(s(5)*s(4),2,s(5)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_4_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(6)),sink(s(5)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(5),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(5),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(5)*s(3),0,s(5)*s(5),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(5)*s(6),(true->[])),arc(s(4)*s(6),2,s(5)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_5_and_up_minus_1, kernel([source(s(2)*s(1)),sink(s(4)*s(8)),sink(s(5)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(5)*s(1),(true->[])),arc(s(4)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(6),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(6),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(5)*s(1),0,s(5)*s(2),(true->[])),arc(s(5)*s(1),1,s(5)*s(1),(true->[])),arc(s(5)*s(1),2,s(5)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(1)*s(7),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(6),(true->[])),arc(s(4)*s(3),1,s(5)*s(3),(true->[])),arc(s(4)*s(3),2,s(5)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(6),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(5)*s(3),(true->[])),arc(s(5)*s(2),2,s(5)*s(3),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(7),(true->[])),arc(s(4)*s(5),1,s(5)*s(5),(true->[])),arc(s(4)*s(5),2,s(5)*s(5),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(5)*s(3),0,s(5)*s(6),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(6),(true->[])),arc(s(5)*s(4),1,s(5)*s(5),(true->[])),arc(s(5)*s(4),2,s(5)*s(5),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(5)*s(7),(true->[])),arc(s(4)*s(7),2,s(5)*s(7),(true->[])),arc(s(3)*s(7),0,s(3)*s(8),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(5)*s(5),0,s(5)*s(7),(true->[])),arc(s(5)*s(5),1,s(5)*s(5),(true->[])),arc(s(5)*s(5),2,s(5)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(7),(true->[])),arc(s(5)*s(6),2,s(5)*s(7),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(3)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(5)*s(7),(true->[])),arc(s(5)*s(7),2,s(5)*s(7),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(5)*s(8),(true->[])),arc(s(4)*s(8),2,s(5)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(5)*s(8),(true->[])),arc(s(5)*s(8),2,s(5)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_0_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(2)),sink(s(7)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_1_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(2)),sink(s(7)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_2_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(3)),sink(s(7)*s(3))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(7)*s(2),(true->[])),arc(s(6)*s(2),2,s(7)*s(2),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_3_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(4)),sink(s(7)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(7)*s(4),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_4_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(6)),sink(s(7)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(5),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(5),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(5),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(7)*s(3),0,s(7)*s(5),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(7)*s(6),(true->[])),arc(s(6)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_5_and_up_minus_2, kernel([source(s(2)*s(1)),sink(s(6)*s(8)),sink(s(7)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(6),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(6),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(7)*s(1),(true->[])),arc(s(6)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(1)*s(7),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(6),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(6),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(3),0,s(5)*s(6),(true->[])),arc(s(6)*s(3),1,s(7)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(6),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(3)*s(8),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(7),(true->[])),arc(s(6)*s(5),1,s(7)*s(5),(true->[])),arc(s(6)*s(5),2,s(7)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(7)*s(3),0,s(7)*s(6),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(5),(true->[])),arc(s(7)*s(4),2,s(7)*s(5),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(3)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(7)*s(7),(true->[])),arc(s(6)*s(7),2,s(7)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(7)*s(5),0,s(7)*s(7),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(5),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(7),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(7)*s(8),(true->[])),arc(s(6)*s(8),2,s(7)*s(8),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_0_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_1_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(2)),sink(s(9)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_2_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(3)),sink(s(9)*s(3))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(9)*s(2),(true->[])),arc(s(8)*s(2),2,s(9)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(2),(true->[])),arc(s(9)*s(2),2,s(9)*s(2),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_3_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(4)),sink(s(9)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(9)*s(4),(true->[])),arc(s(8)*s(4),2,s(9)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(9)*s(4),(true->[])),arc(s(9)*s(4),2,s(9)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_4_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(6)),sink(s(9)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(5),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(5),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(5),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(5),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(4),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(8)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(9)*s(3),0,s(9)*s(5),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(9)*s(6),(true->[])),arc(s(8)*s(6),2,s(9)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(9)*s(6),(true->[])),arc(s(9)*s(6),2,s(9)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_5_and_up_minus_3, kernel([source(s(2)*s(1)),sink(s(8)*s(8)),sink(s(9)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(6),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(6),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(1)*s(7),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(6),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(6),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(9)*s(1),(true->[])),arc(s(8)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(3),0,s(5)*s(6),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(6),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(9)*s(1),0,s(9)*s(2),(true->[])),arc(s(9)*s(1),1,s(9)*s(1),(true->[])),arc(s(9)*s(1),2,s(9)*s(1),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(3)*s(8),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(7),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(3),0,s(7)*s(6),(true->[])),arc(s(8)*s(3),1,s(9)*s(3),(true->[])),arc(s(8)*s(3),2,s(9)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(4),(true->[])),arc(s(9)*s(2),1,s(9)*s(3),(true->[])),arc(s(9)*s(2),2,s(9)*s(3),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(3)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(7),(true->[])),arc(s(8)*s(5),1,s(9)*s(5),(true->[])),arc(s(8)*s(5),2,s(9)*s(5),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(9)*s(3),0,s(9)*s(6),(true->[])),arc(s(9)*s(3),1,s(9)*s(3),(true->[])),arc(s(9)*s(3),2,s(9)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(6),(true->[])),arc(s(9)*s(4),1,s(9)*s(5),(true->[])),arc(s(9)*s(4),2,s(9)*s(5),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(9)*s(7),(true->[])),arc(s(8)*s(7),2,s(9)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(9)*s(5),0,s(9)*s(7),(true->[])),arc(s(9)*s(5),1,s(9)*s(5),(true->[])),arc(s(9)*s(5),2,s(9)*s(5),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(9)*s(7),(true->[])),arc(s(9)*s(6),2,s(9)*s(7),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(9)*s(7),(true->[])),arc(s(9)*s(7),2,s(9)*s(7),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(9)*s(8),(true->[])),arc(s(8)*s(8),2,s(9)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(9)*s(8),(true->[])),arc(s(9)*s(8),2,s(9)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_0_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(2)),sink(s(11)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(11)*s(2),(true->[])),arc(s(10)*s(2),2,s(11)*s(2),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_1_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(2)),sink(s(11)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(11)*s(2),(true->[])),arc(s(10)*s(2),2,s(11)*s(2),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_2_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(3)),sink(s(11)*s(3))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(11)*s(2),(true->[])),arc(s(10)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(10)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(2),(true->[])),arc(s(11)*s(2),2,s(11)*s(2),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(11)*s(3),(true->[])),arc(s(10)*s(3),2,s(11)*s(3),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_3_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(4)),sink(s(11)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(11)*s(3),(true->[])),arc(s(10)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(10)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(11)*s(3),0,s(11)*s(4),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(11)*s(4),(true->[])),arc(s(10)*s(4),2,s(11)*s(4),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(11)*s(4),(true->[])),arc(s(11)*s(4),2,s(11)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_4_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(6)),sink(s(11)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(5),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(5),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(5),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(5),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(4),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(8)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(5),(true->[])),arc(s(10)*s(3),1,s(11)*s(3),(true->[])),arc(s(10)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(4),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(11)*s(5),(true->[])),arc(s(10)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(10)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(11)*s(3),0,s(11)*s(5),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(11)*s(4),0,s(11)*s(5),(true->[])),arc(s(11)*s(4),1,s(11)*s(5),(true->[])),arc(s(11)*s(4),2,s(11)*s(5),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(11)*s(5),0,s(11)*s(6),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(11)*s(6),(true->[])),arc(s(10)*s(6),2,s(11)*s(6),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(11)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_5_and_up_minus_4, kernel([source(s(2)*s(1)),sink(s(10)*s(8)),sink(s(11)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(6),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(6),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(1)*s(7),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(6),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(6),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(3),0,s(5)*s(6),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(6),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(11)*s(1),(true->[])),arc(s(10)*s(1),2,s(11)*s(1),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(3)*s(8),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(7),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(3),0,s(7)*s(6),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(4),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(11)*s(1),0,s(11)*s(2),(true->[])),arc(s(11)*s(1),1,s(11)*s(1),(true->[])),arc(s(11)*s(1),2,s(11)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(3)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(7),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(3),0,s(9)*s(6),(true->[])),arc(s(10)*s(3),1,s(11)*s(3),(true->[])),arc(s(10)*s(3),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(6),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(4),(true->[])),arc(s(11)*s(2),1,s(11)*s(3),(true->[])),arc(s(11)*s(2),2,s(11)*s(3),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(7),(true->[])),arc(s(10)*s(5),1,s(11)*s(5),(true->[])),arc(s(10)*s(5),2,s(11)*s(5),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(11)*s(3),0,s(11)*s(6),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(11)*s(3),(true->[])),arc(s(11)*s(4),0,s(11)*s(6),(true->[])),arc(s(11)*s(4),1,s(11)*s(5),(true->[])),arc(s(11)*s(4),2,s(11)*s(5),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(11)*s(7),(true->[])),arc(s(10)*s(7),2,s(11)*s(7),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(10)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(11)*s(5),0,s(11)*s(7),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(11)*s(5),(true->[])),arc(s(11)*s(6),0,s(11)*s(7),(true->[])),arc(s(11)*s(6),1,s(11)*s(7),(true->[])),arc(s(11)*s(6),2,s(11)*s(7),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(11)*s(7),0,s(11)*s(8),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(11)*s(7),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(11)*s(8),(true->[])),arc(s(10)*s(8),2,s(11)*s(8),(true->[])),arc(s(11)*s(8),0,s(11)*s(8),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(11)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_0_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_1_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(2)),sink(s(13)*s(2))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(2),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(2)*s(2),0,s(1)*s(2),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(2),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(4)*s(2),0,s(3)*s(2),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(6)*s(2),0,s(5)*s(2),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(8)*s(2),0,s(7)*s(2),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(9)*s(2),0,s(9)*s(2),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(2),0,s(9)*s(2),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(12)*s(2),0,s(11)*s(2),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(13)*s(2),0,s(13)*s(2),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_2_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(2),(true->[])),arc(s(1)*s(2),2,s(2)*s(2),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(3),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(2),0,s(1)*s(3),(true->[])),arc(s(2)*s(2),1,s(4)*s(2),(true->[])),arc(s(2)*s(2),2,s(4)*s(2),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(2),(true->[])),arc(s(3)*s(2),2,s(4)*s(2),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(2)*s(3),0,s(1)*s(3),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(4)*s(2),0,s(3)*s(3),(true->[])),arc(s(4)*s(2),1,s(6)*s(2),(true->[])),arc(s(4)*s(2),2,s(6)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(2),(true->[])),arc(s(5)*s(2),2,s(6)*s(2),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(4)*s(3),0,s(3)*s(3),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(6)*s(2),0,s(5)*s(3),(true->[])),arc(s(6)*s(2),1,s(8)*s(2),(true->[])),arc(s(6)*s(2),2,s(8)*s(2),(true->[])),arc(s(5)*s(3),0,s(5)*s(3),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(2),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(6)*s(3),0,s(5)*s(3),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(7)*s(3),(true->[])),arc(s(8)*s(2),1,s(10)*s(2),(true->[])),arc(s(8)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(2),(true->[])),arc(s(9)*s(2),2,s(10)*s(2),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(3),0,s(7)*s(3),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(10)*s(2),0,s(9)*s(3),(true->[])),arc(s(10)*s(2),1,s(12)*s(2),(true->[])),arc(s(10)*s(2),2,s(12)*s(2),(true->[])),arc(s(9)*s(3),0,s(9)*s(3),(true->[])),arc(s(9)*s(3),1,s(10)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(2),(true->[])),arc(s(11)*s(2),2,s(12)*s(2),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(10)*s(3),0,s(9)*s(3),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(12)*s(2),0,s(11)*s(3),(true->[])),arc(s(12)*s(2),1,s(13)*s(2),(true->[])),arc(s(12)*s(2),2,s(13)*s(2),(true->[])),arc(s(11)*s(3),0,s(11)*s(3),(true->[])),arc(s(11)*s(3),1,s(12)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(2),(true->[])),arc(s(13)*s(2),2,s(13)*s(2),(true->[])),arc(s(12)*s(3),0,s(11)*s(3),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(3),0,s(13)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_3_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(4)),sink(s(13)*s(4))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(3),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(3),0,s(1)*s(4),(true->[])),arc(s(1)*s(3),1,s(2)*s(3),(true->[])),arc(s(1)*s(3),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(1)*s(4),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(3),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(4),(true->[])),arc(s(1)*s(4),1,s(2)*s(4),(true->[])),arc(s(1)*s(4),2,s(2)*s(4),(true->[])),arc(s(4)*s(3),0,s(3)*s(4),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(4)*s(3),(true->[])),arc(s(3)*s(3),2,s(4)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(3),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(1)*s(4),(true->[])),arc(s(2)*s(4),1,s(4)*s(4),(true->[])),arc(s(2)*s(4),2,s(4)*s(4),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(4)*s(4),(true->[])),arc(s(3)*s(4),2,s(4)*s(4),(true->[])),arc(s(6)*s(3),0,s(5)*s(4),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(3),0,s(5)*s(4),(true->[])),arc(s(5)*s(3),1,s(6)*s(3),(true->[])),arc(s(5)*s(3),2,s(6)*s(3),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(4)*s(4),0,s(3)*s(4),(true->[])),arc(s(4)*s(4),1,s(6)*s(4),(true->[])),arc(s(4)*s(4),2,s(6)*s(4),(true->[])),arc(s(5)*s(4),0,s(5)*s(4),(true->[])),arc(s(5)*s(4),1,s(6)*s(4),(true->[])),arc(s(5)*s(4),2,s(6)*s(4),(true->[])),arc(s(8)*s(3),0,s(7)*s(4),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(3),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(9)*s(2),0,s(9)*s(3),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(4),0,s(5)*s(4),(true->[])),arc(s(6)*s(4),1,s(8)*s(4),(true->[])),arc(s(6)*s(4),2,s(8)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(8)*s(4),(true->[])),arc(s(7)*s(4),2,s(8)*s(4),(true->[])),arc(s(10)*s(3),0,s(9)*s(4),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(3),0,s(9)*s(4),(true->[])),arc(s(9)*s(3),1,s(10)*s(3),(true->[])),arc(s(9)*s(3),2,s(10)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(3),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(8)*s(4),0,s(7)*s(4),(true->[])),arc(s(8)*s(4),1,s(10)*s(4),(true->[])),arc(s(8)*s(4),2,s(10)*s(4),(true->[])),arc(s(9)*s(4),0,s(9)*s(4),(true->[])),arc(s(9)*s(4),1,s(10)*s(4),(true->[])),arc(s(9)*s(4),2,s(10)*s(4),(true->[])),arc(s(12)*s(3),0,s(11)*s(4),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(11)*s(3),0,s(11)*s(4),(true->[])),arc(s(11)*s(3),1,s(12)*s(3),(true->[])),arc(s(11)*s(3),2,s(12)*s(3),(true->[])),arc(s(13)*s(2),0,s(13)*s(3),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(10)*s(4),0,s(9)*s(4),(true->[])),arc(s(10)*s(4),1,s(12)*s(4),(true->[])),arc(s(10)*s(4),2,s(12)*s(4),(true->[])),arc(s(11)*s(4),0,s(11)*s(4),(true->[])),arc(s(11)*s(4),1,s(12)*s(4),(true->[])),arc(s(11)*s(4),2,s(12)*s(4),(true->[])),arc(s(13)*s(3),0,s(13)*s(4),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(12)*s(4),0,s(11)*s(4),(true->[])),arc(s(12)*s(4),1,s(13)*s(4),(true->[])),arc(s(12)*s(4),2,s(13)*s(4),(true->[])),arc(s(13)*s(4),0,s(13)*s(4),(true->[])),arc(s(13)*s(4),1,s(13)*s(4),(true->[])),arc(s(13)*s(4),2,s(13)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_4_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(6)),sink(s(13)*s(6))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(5),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(5),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(5),0,s(1)*s(6),(true->[])),arc(s(1)*s(5),1,s(2)*s(5),(true->[])),arc(s(1)*s(5),2,s(2)*s(5),(true->[])),arc(s(2)*s(5),0,s(1)*s(6),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(5),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(5),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(6),(true->[])),arc(s(1)*s(6),1,s(2)*s(6),(true->[])),arc(s(1)*s(6),2,s(2)*s(6),(true->[])),arc(s(4)*s(5),0,s(3)*s(6),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(5),0,s(3)*s(6),(true->[])),arc(s(3)*s(5),1,s(4)*s(5),(true->[])),arc(s(3)*s(5),2,s(4)*s(5),(true->[])),arc(s(6)*s(3),0,s(5)*s(5),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(5),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(2)*s(6),0,s(1)*s(6),(true->[])),arc(s(2)*s(6),1,s(4)*s(6),(true->[])),arc(s(2)*s(6),2,s(4)*s(6),(true->[])),arc(s(3)*s(6),0,s(3)*s(6),(true->[])),arc(s(3)*s(6),1,s(4)*s(6),(true->[])),arc(s(3)*s(6),2,s(4)*s(6),(true->[])),arc(s(6)*s(5),0,s(5)*s(6),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(5),0,s(5)*s(6),(true->[])),arc(s(5)*s(5),1,s(6)*s(5),(true->[])),arc(s(5)*s(5),2,s(6)*s(5),(true->[])),arc(s(8)*s(3),0,s(7)*s(5),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(5),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(4),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(6),0,s(3)*s(6),(true->[])),arc(s(4)*s(6),1,s(6)*s(6),(true->[])),arc(s(4)*s(6),2,s(6)*s(6),(true->[])),arc(s(5)*s(6),0,s(5)*s(6),(true->[])),arc(s(5)*s(6),1,s(6)*s(6),(true->[])),arc(s(5)*s(6),2,s(6)*s(6),(true->[])),arc(s(8)*s(5),0,s(7)*s(6),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(7)*s(5),0,s(7)*s(6),(true->[])),arc(s(7)*s(5),1,s(8)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(5),(true->[])),arc(s(10)*s(3),0,s(9)*s(5),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(5),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(4),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(6)*s(6),0,s(5)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(8)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(6),(true->[])),arc(s(7)*s(6),1,s(8)*s(6),(true->[])),arc(s(7)*s(6),2,s(8)*s(6),(true->[])),arc(s(10)*s(5),0,s(9)*s(6),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(9)*s(5),0,s(9)*s(6),(true->[])),arc(s(9)*s(5),1,s(10)*s(5),(true->[])),arc(s(9)*s(5),2,s(10)*s(5),(true->[])),arc(s(12)*s(3),0,s(11)*s(5),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(11)*s(4),0,s(11)*s(5),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(2),0,s(13)*s(4),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(8)*s(6),0,s(7)*s(6),(true->[])),arc(s(8)*s(6),1,s(10)*s(6),(true->[])),arc(s(8)*s(6),2,s(10)*s(6),(true->[])),arc(s(9)*s(6),0,s(9)*s(6),(true->[])),arc(s(9)*s(6),1,s(10)*s(6),(true->[])),arc(s(9)*s(6),2,s(10)*s(6),(true->[])),arc(s(12)*s(5),0,s(11)*s(6),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(11)*s(5),0,s(11)*s(6),(true->[])),arc(s(11)*s(5),1,s(12)*s(5),(true->[])),arc(s(11)*s(5),2,s(12)*s(5),(true->[])),arc(s(13)*s(3),0,s(13)*s(5),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(5),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(10)*s(6),0,s(9)*s(6),(true->[])),arc(s(10)*s(6),1,s(12)*s(6),(true->[])),arc(s(10)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(6),0,s(11)*s(6),(true->[])),arc(s(11)*s(6),1,s(12)*s(6),(true->[])),arc(s(11)*s(6),2,s(12)*s(6),(true->[])),arc(s(13)*s(5),0,s(13)*s(6),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(12)*s(6),0,s(11)*s(6),(true->[])),arc(s(12)*s(6),1,s(13)*s(6),(true->[])),arc(s(12)*s(6),2,s(13)*s(6),(true->[])),arc(s(13)*s(6),0,s(13)*s(6),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(13)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_strictly_increasing_sequence, sum_width_strictly_increasing_sequence_between_5_and_up_minus_5, kernel([source(s(2)*s(1)),sink(s(12)*s(8)),sink(s(13)*s(8))],[arc(s(2)*s(1),0,s(1)*s(2),(true->[])),arc(s(2)*s(1),1,s(4)*s(1),(true->[])),arc(s(2)*s(1),2,s(4)*s(1),(true->[])),arc(s(1)*s(2),0,s(1)*s(4),(true->[])),arc(s(1)*s(2),1,s(2)*s(3),(true->[])),arc(s(1)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(3)*s(2),(true->[])),arc(s(4)*s(1),1,s(6)*s(1),(true->[])),arc(s(4)*s(1),2,s(6)*s(1),(true->[])),arc(s(1)*s(4),0,s(1)*s(6),(true->[])),arc(s(1)*s(4),1,s(2)*s(5),(true->[])),arc(s(1)*s(4),2,s(2)*s(5),(true->[])),arc(s(2)*s(3),0,s(1)*s(6),(true->[])),arc(s(2)*s(3),1,s(4)*s(3),(true->[])),arc(s(2)*s(3),2,s(4)*s(3),(true->[])),arc(s(3)*s(2),0,s(3)*s(4),(true->[])),arc(s(3)*s(2),1,s(4)*s(3),(true->[])),arc(s(3)*s(2),2,s(4)*s(3),(true->[])),arc(s(6)*s(1),0,s(5)*s(2),(true->[])),arc(s(6)*s(1),1,s(8)*s(1),(true->[])),arc(s(6)*s(1),2,s(8)*s(1),(true->[])),arc(s(1)*s(6),0,s(1)*s(7),(true->[])),arc(s(1)*s(6),1,s(2)*s(7),(true->[])),arc(s(1)*s(6),2,s(2)*s(7),(true->[])),arc(s(2)*s(5),0,s(1)*s(7),(true->[])),arc(s(2)*s(5),1,s(4)*s(5),(true->[])),arc(s(2)*s(5),2,s(4)*s(5),(true->[])),arc(s(4)*s(3),0,s(3)*s(6),(true->[])),arc(s(4)*s(3),1,s(6)*s(3),(true->[])),arc(s(4)*s(3),2,s(6)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(6),(true->[])),arc(s(3)*s(4),1,s(4)*s(5),(true->[])),arc(s(3)*s(4),2,s(4)*s(5),(true->[])),arc(s(5)*s(2),0,s(5)*s(4),(true->[])),arc(s(5)*s(2),1,s(6)*s(3),(true->[])),arc(s(5)*s(2),2,s(6)*s(3),(true->[])),arc(s(8)*s(1),0,s(7)*s(2),(true->[])),arc(s(8)*s(1),1,s(10)*s(1),(true->[])),arc(s(8)*s(1),2,s(10)*s(1),(true->[])),arc(s(1)*s(7),0,s(1)*s(8),(true->[])),arc(s(1)*s(7),1,s(2)*s(7),(true->[])),arc(s(1)*s(7),2,s(2)*s(7),(true->[])),arc(s(2)*s(7),0,s(1)*s(8),(true->[])),arc(s(2)*s(7),1,s(4)*s(7),(true->[])),arc(s(2)*s(7),2,s(4)*s(7),(true->[])),arc(s(4)*s(5),0,s(3)*s(7),(true->[])),arc(s(4)*s(5),1,s(6)*s(5),(true->[])),arc(s(4)*s(5),2,s(6)*s(5),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(4)*s(7),(true->[])),arc(s(3)*s(6),2,s(4)*s(7),(true->[])),arc(s(6)*s(3),0,s(5)*s(6),(true->[])),arc(s(6)*s(3),1,s(8)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(4),0,s(5)*s(6),(true->[])),arc(s(5)*s(4),1,s(6)*s(5),(true->[])),arc(s(5)*s(4),2,s(6)*s(5),(true->[])),arc(s(7)*s(2),0,s(7)*s(4),(true->[])),arc(s(7)*s(2),1,s(8)*s(3),(true->[])),arc(s(7)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(9)*s(2),(true->[])),arc(s(10)*s(1),1,s(12)*s(1),(true->[])),arc(s(10)*s(1),2,s(12)*s(1),(true->[])),arc(s(1)*s(8),0,s(1)*s(8),(true->[])),arc(s(1)*s(8),1,s(2)*s(8),(true->[])),arc(s(1)*s(8),2,s(2)*s(8),(true->[])),arc(s(4)*s(7),0,s(3)*s(8),(true->[])),arc(s(4)*s(7),1,s(6)*s(7),(true->[])),arc(s(4)*s(7),2,s(6)*s(7),(true->[])),arc(s(3)*s(7),0,s(3)*s(8),(true->[])),arc(s(3)*s(7),1,s(4)*s(7),(true->[])),arc(s(3)*s(7),2,s(4)*s(7),(true->[])),arc(s(6)*s(5),0,s(5)*s(7),(true->[])),arc(s(6)*s(5),1,s(8)*s(5),(true->[])),arc(s(6)*s(5),2,s(8)*s(5),(true->[])),arc(s(5)*s(6),0,s(5)*s(7),(true->[])),arc(s(5)*s(6),1,s(6)*s(7),(true->[])),arc(s(5)*s(6),2,s(6)*s(7),(true->[])),arc(s(8)*s(3),0,s(7)*s(6),(true->[])),arc(s(8)*s(3),1,s(10)*s(3),(true->[])),arc(s(8)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(8)*s(5),(true->[])),arc(s(7)*s(4),2,s(8)*s(5),(true->[])),arc(s(9)*s(2),0,s(9)*s(4),(true->[])),arc(s(9)*s(2),1,s(10)*s(3),(true->[])),arc(s(9)*s(2),2,s(10)*s(3),(true->[])),arc(s(12)*s(1),0,s(11)*s(2),(true->[])),arc(s(12)*s(1),1,s(13)*s(1),(true->[])),arc(s(12)*s(1),2,s(13)*s(1),(true->[])),arc(s(2)*s(8),0,s(1)*s(8),(true->[])),arc(s(2)*s(8),1,s(4)*s(8),(true->[])),arc(s(2)*s(8),2,s(4)*s(8),(true->[])),arc(s(3)*s(8),0,s(3)*s(8),(true->[])),arc(s(3)*s(8),1,s(4)*s(8),(true->[])),arc(s(3)*s(8),2,s(4)*s(8),(true->[])),arc(s(6)*s(7),0,s(5)*s(8),(true->[])),arc(s(6)*s(7),1,s(8)*s(7),(true->[])),arc(s(6)*s(7),2,s(8)*s(7),(true->[])),arc(s(5)*s(7),0,s(5)*s(8),(true->[])),arc(s(5)*s(7),1,s(6)*s(7),(true->[])),arc(s(5)*s(7),2,s(6)*s(7),(true->[])),arc(s(8)*s(5),0,s(7)*s(7),(true->[])),arc(s(8)*s(5),1,s(10)*s(5),(true->[])),arc(s(8)*s(5),2,s(10)*s(5),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(8)*s(7),(true->[])),arc(s(7)*s(6),2,s(8)*s(7),(true->[])),arc(s(10)*s(3),0,s(9)*s(6),(true->[])),arc(s(10)*s(3),1,s(12)*s(3),(true->[])),arc(s(10)*s(3),2,s(12)*s(3),(true->[])),arc(s(9)*s(4),0,s(9)*s(6),(true->[])),arc(s(9)*s(4),1,s(10)*s(5),(true->[])),arc(s(9)*s(4),2,s(10)*s(5),(true->[])),arc(s(11)*s(2),0,s(11)*s(4),(true->[])),arc(s(11)*s(2),1,s(12)*s(3),(true->[])),arc(s(11)*s(2),2,s(12)*s(3),(true->[])),arc(s(13)*s(1),0,s(13)*s(2),(true->[])),arc(s(13)*s(1),1,s(13)*s(1),(true->[])),arc(s(13)*s(1),2,s(13)*s(1),(true->[])),arc(s(4)*s(8),0,s(3)*s(8),(true->[])),arc(s(4)*s(8),1,s(6)*s(8),(true->[])),arc(s(4)*s(8),2,s(6)*s(8),(true->[])),arc(s(5)*s(8),0,s(5)*s(8),(true->[])),arc(s(5)*s(8),1,s(6)*s(8),(true->[])),arc(s(5)*s(8),2,s(6)*s(8),(true->[])),arc(s(8)*s(7),0,s(7)*s(8),(true->[])),arc(s(8)*s(7),1,s(10)*s(7),(true->[])),arc(s(8)*s(7),2,s(10)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(8),(true->[])),arc(s(7)*s(7),1,s(8)*s(7),(true->[])),arc(s(7)*s(7),2,s(8)*s(7),(true->[])),arc(s(10)*s(5),0,s(9)*s(7),(true->[])),arc(s(10)*s(5),1,s(12)*s(5),(true->[])),arc(s(10)*s(5),2,s(12)*s(5),(true->[])),arc(s(9)*s(6),0,s(9)*s(7),(true->[])),arc(s(9)*s(6),1,s(10)*s(7),(true->[])),arc(s(9)*s(6),2,s(10)*s(7),(true->[])),arc(s(12)*s(3),0,s(11)*s(6),(true->[])),arc(s(12)*s(3),1,s(13)*s(3),(true->[])),arc(s(12)*s(3),2,s(13)*s(3),(true->[])),arc(s(11)*s(4),0,s(11)*s(6),(true->[])),arc(s(11)*s(4),1,s(12)*s(5),(true->[])),arc(s(11)*s(4),2,s(12)*s(5),(true->[])),arc(s(13)*s(2),0,s(13)*s(4),(true->[])),arc(s(13)*s(2),1,s(13)*s(3),(true->[])),arc(s(13)*s(2),2,s(13)*s(3),(true->[])),arc(s(6)*s(8),0,s(5)*s(8),(true->[])),arc(s(6)*s(8),1,s(8)*s(8),(true->[])),arc(s(6)*s(8),2,s(8)*s(8),(true->[])),arc(s(7)*s(8),0,s(7)*s(8),(true->[])),arc(s(7)*s(8),1,s(8)*s(8),(true->[])),arc(s(7)*s(8),2,s(8)*s(8),(true->[])),arc(s(10)*s(7),0,s(9)*s(8),(true->[])),arc(s(10)*s(7),1,s(12)*s(7),(true->[])),arc(s(10)*s(7),2,s(12)*s(7),(true->[])),arc(s(9)*s(7),0,s(9)*s(8),(true->[])),arc(s(9)*s(7),1,s(10)*s(7),(true->[])),arc(s(9)*s(7),2,s(10)*s(7),(true->[])),arc(s(12)*s(5),0,s(11)*s(7),(true->[])),arc(s(12)*s(5),1,s(13)*s(5),(true->[])),arc(s(12)*s(5),2,s(13)*s(5),(true->[])),arc(s(11)*s(6),0,s(11)*s(7),(true->[])),arc(s(11)*s(6),1,s(12)*s(7),(true->[])),arc(s(11)*s(6),2,s(12)*s(7),(true->[])),arc(s(13)*s(3),0,s(13)*s(6),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(13)*s(4),0,s(13)*s(6),(true->[])),arc(s(13)*s(4),1,s(13)*s(5),(true->[])),arc(s(13)*s(4),2,s(13)*s(5),(true->[])),arc(s(8)*s(8),0,s(7)*s(8),(true->[])),arc(s(8)*s(8),1,s(10)*s(8),(true->[])),arc(s(8)*s(8),2,s(10)*s(8),(true->[])),arc(s(9)*s(8),0,s(9)*s(8),(true->[])),arc(s(9)*s(8),1,s(10)*s(8),(true->[])),arc(s(9)*s(8),2,s(10)*s(8),(true->[])),arc(s(12)*s(7),0,s(11)*s(8),(true->[])),arc(s(12)*s(7),1,s(13)*s(7),(true->[])),arc(s(12)*s(7),2,s(13)*s(7),(true->[])),arc(s(11)*s(7),0,s(11)*s(8),(true->[])),arc(s(11)*s(7),1,s(12)*s(7),(true->[])),arc(s(11)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(5),0,s(13)*s(7),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(13)*s(5),(true->[])),arc(s(13)*s(6),0,s(13)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(7),(true->[])),arc(s(13)*s(6),2,s(13)*s(7),(true->[])),arc(s(10)*s(8),0,s(9)*s(8),(true->[])),arc(s(10)*s(8),1,s(12)*s(8),(true->[])),arc(s(10)*s(8),2,s(12)*s(8),(true->[])),arc(s(11)*s(8),0,s(11)*s(8),(true->[])),arc(s(11)*s(8),1,s(12)*s(8),(true->[])),arc(s(11)*s(8),2,s(12)*s(8),(true->[])),arc(s(13)*s(7),0,s(13)*s(8),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(7),(true->[])),arc(s(12)*s(8),0,s(11)*s(8),(true->[])),arc(s(12)*s(8),1,s(13)*s(8),(true->[])),arc(s(12)*s(8),2,s(13)*s(8),(true->[])),arc(s(13)*s(8),0,s(13)*s(8),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[]))],[],[],[])).


sum_width_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetry
A mapping (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserves the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1475: Illustrating the SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint of the Example slot
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Automaton Figures 4.1476 and 4.1477 respectively depict the automaton associated with the constraint
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE and its simplified form.

≥ s





C ← default
D ← 0
R← default





< r

R
+

C

≥

<{
C ← D + 2
D ← 0

}
≥




C ← default
D ← 0
R← R + C





<{
C ← C + D + 1
D ← 0

}

Figure 4.1476: Automaton for the SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE
constraint obtained by applying decoration Table 3.37 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0

s r

s
−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
C +

←−
C +

−→
D +

←−
D − 1

M

Table 4.379: Concrete glue matrix, derived from the parametrised glue matrix 3.19, for
the SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature WIDTH ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s

{R← default}

< r

R

≥

<
{R← R + 2}≥

<
{R← R + 1}

Figure 4.1477: Simplified automaton for the
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE constraint obtained
by applying decoration Table 3.40 to the seed transducer of the
STRICTLY_INCREASING_SEQUENCE pattern where default is 0; Ri − Ri−1 ≥ 0 and
−Ri +Ri−1 + 2 ≥ 0 are linear invariants.

s r

s 0 0

r 0 −1
M

Table 4.380: Concrete glue matrix, derived from the parametrised
glue matrix 3.19, for the simplified automaton of the
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE constraint defined as the com-
position of the STRICTLY_INCREASING_SEQUENCE pattern , the feature WIDTH ,
and the aggregator sum ; cells of the glue matrix are coloured with the colour of the
constituent to which they are related.
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Specialisation
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Figure 4.1478: (top) Automata without registers for the SUM_WIDTH_STRICT-
LY_INCREASING_SEQUENCE_EQ_UP_WHEN_RANGE_EQ_2 and the
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE_EQ_UP constraints; they
describe all sequences maximising the sum of the widths of all the occurrences
of the STRICTLY_INCREASING_SEQUENCE pattern of a sequence of sv variables
when the difference between the maximum and the minimum of the variables plus
one of the sequence of variables is (A) equal to 2 of the Restrictions slot (see ¬),
i.e. sv − sv mod 2, (B) strictly greater than 2, i.e. sv (see ). Within (A) states s ,
s′ and t′ are accepting when sv mod 2 = 1, while state t is accepting when
sv mod 2 = 0. (bottom) All corresponding solutions for sv− 1 ∈ {1, 2, 3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1479: Automata without registers for the (A) SUM_WIDTH_STRICTLY_IN-
CREASING_SEQUENCE_IS_EVEN and the (B) SUM_WIDTH_STRICTLY_INCREA-
SING_SEQUENCE_IS_ODD constraints; they respectively achieve an even/odd sum of
width of the STRICTLY_INCREASING_SEQUENCE pattern on a sequence of n vari-
ables; the second symbol represents whether the register R is even or odd.
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SUM_WIDTH_SUMMIT

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint SUM_WIDTH_SUMMIT(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
rv = 2⇒ VALUE ≤ np¬

rv ≥ 3⇒ VALUE ≤ max(0, sv− 2)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)
np = max(0, b(sv− 1)/2c)

1

2

¬
7

VALUE ≤ 3

1

3



(see also fig. 4.1483)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the SUMMIT pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example (6, 〈7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1〉)

Figure 4.1480 provides an example where the SUM_WIDTH_SUMMIT

(6, [7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_summit,['20141203']).

ctr_origin(sum_width_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(sum_width_summit,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_summit,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_summit, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var),np=max(0,(sv-1)/2)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,rv=2#=>'VALUE'=<markup(np,1),rv>=3#=>'VALUE'=<max(0,markup(sv-2,2)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_summit, []).

ctr_functional_dependency(sum_width_summit, 1, [2]).

ctr_typical(sum_width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_width_summit,sum_width_summit(6,[[var-7],[var-1],[var-5],[var-4],[var-4],[var-3],[var-3],[var-4],[var-6],[var-6],[var-2],[var-3],[var-4],[var-2],[var-3],[var-1]])).


ctr_key_words(sum_width_summit,[]).

ctr_eval(sum_width_summit, [checker(sum_width_summit_c1),
    checker(sum_width_summit_c),
    automaton(sum_width_summit_a1),
    automaton(sum_width_summit_a),
    automaton_with_signature(sum_width_summit_a1_s),
    automaton_with_signature(sum_width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_summit_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_summit_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_summit_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_summit_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_summit_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        sum_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        sum_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_summit_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        sum_width_summit_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_width_summit_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_summit_c([Xj|Xs], Default, u, C, A1000, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        sum_width_summit_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_width_summit_c([Xi,Xj|Xs], Default, u, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_summit_c([Xj|Xs], Default, s, C, 0, R, Result).

sum_width_summit_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_summit_c1(VARS, Default, s, 0, Default, Value).

sum_width_summit_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_summit_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>=Xj, !,
        sum_width_summit_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi<Xj, !,
        sum_width_summit_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        sum_width_summit_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_summit_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_summit_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_summit_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+(D+1),
        sum_width_summit_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        sum_width_summit_c1([Xj|Xs], Default, r, 0, R, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_summit_c1([Xj|Xs], Default, u, A1000, R, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        sum_width_summit_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_width_summit_c1([Xi,Xj|Xs], Default, u, D, R, Result) :-
        Xi>Xj, !,
        sum_width_summit_c1([Xj|Xs], Default, s, 0, R, Result).

ctr_automaton_signature(sum_width_summit, sum_width_summit_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_summit, sum_width_summit_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_summit, sum_width_summit_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_summit, sum_width_summit_ao1, pair_signature(2,signature)).

sum_width_summit_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_summit_a(Flag,Value,VARIABLES,Default).

sum_width_summit_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_summit_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_summit_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,LT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,LT,r,([C, D + 1, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_summit_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_summit_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_summit_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_summit_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,r,([C, D, R])),
        arc(r,LT,r,([C, D + 1, R])),
        arc(r,GT,t,([D + 1, 0, R])),
        arc(r,EQ,u,([C, D + 1, R])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,GT,t,([C + D + 1, 0, R])),
        arc(t,LT,r,([Default, 0, R + C])),
        arc(u,EQ,u,([C, D + 1, R])),
        arc(u,LT,r,([C, D + 1, R])),
        arc(u,GT,s,([C, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_summit_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_summit_a1(Flag,Value,VARIABLES,Default).

sum_width_summit_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_summit_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_summit_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,GT,t,([0, R + D + 1])),
        arc(r,EQ,u,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,t,([0, R + D + 1])),
        arc(t,LT,r,([0, R])),
        arc(u,EQ,u,([D + 1, R])),
        arc(u,LT,r,([D + 1, R])),
        arc(u,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_summit_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_summit_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_summit_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_summit_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(s,LT,r,([D, R])),
        arc(r,LT,r,([D + 1, R])),
        arc(r,GT,t,([0, R + D + 1])),
        arc(r,EQ,u,([D + 1, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,GT,t,([0, R + D + 1])),
        arc(t,LT,r,([0, R])),
        arc(u,EQ,u,([D + 1, R])),
        arc(u,LT,r,([D + 1, R])),
        arc(u,GT,s,([0, R]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_summit_r(VALUE,Xs,SV):-
        sum_width_summit_r(VALUE,Xs,SV,SV).

sum_width_summit_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=1,
        RV#=2#=>VALUE#=<max(0,(SV-1)/2),
        RV#>=3#=>VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_summit, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(s,u,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(r,u,cf+cb),cell(t,s,cf+cb),cell(t,r,cf+(df+(db+1))),cell(t,t,cf+cb),cell(t,u,cf+(df+(db+1))),cell(u,s,cf+cb),cell(u,r,cf+cb),cell(u,t,cb+(df+(db+1))),cell(u,u,cf+cb)]).

ctr_glue_matrix1(sum_width_summit, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(s,u,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(r,u,0),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,0),cell(t,u,df+(db+1)),cell(u,s,0),cell(u,r,0),cell(u,t,df+(db+1)),cell(u,u,0)]).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_0, kernel([source(s(2)),sink(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_1, kernel([source(s(3)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(2),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(2),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(7),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_2, kernel([source(s(6)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(1),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(4),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(1),(true->[])),arc(s(9),1,s(4),(true->[])),arc(s(9),2,s(12),(true->[])),arc(s(10),0,s(2),(true->[])),arc(s(10),1,s(5),(true->[])),arc(s(10),2,s(12),(true->[])),arc(s(11),0,s(10),(true->[])),arc(s(11),1,s(3),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(13),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(14),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_3, kernel([source(s(9)),sink(s(22)),sink(s(23)),sink(s(24))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(4),0,s(16),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(19),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(1),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(2),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(3),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(13),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(6),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(6),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(18),(true->[])),arc(s(16),1,s(7),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(1),(true->[])),arc(s(17),1,s(6),(true->[])),arc(s(17),2,s(22),(true->[])),arc(s(18),0,s(2),(true->[])),arc(s(18),1,s(7),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(3),(true->[])),arc(s(19),1,s(8),(true->[])),arc(s(19),2,s(22),(true->[])),arc(s(20),0,s(16),(true->[])),arc(s(20),1,s(4),(true->[])),arc(s(20),2,s(22),(true->[])),arc(s(21),0,s(19),(true->[])),arc(s(21),1,s(5),(true->[])),arc(s(21),2,s(22),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(24),(true->[])),arc(s(24),0,s(23),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(24),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_4, kernel([source(s(12)),sink(s(35)),sink(s(36)),sink(s(37))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(8),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(9),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(10),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(11),(true->[])),arc(s(5),0,s(19),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(27),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(31),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(8),0,s(1),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(2),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(24),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(17),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(22),(true->[])),arc(s(17),2,s(12),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(22),(true->[])),arc(s(18),2,s(21),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(23),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(19),(true->[])),arc(s(20),1,s(32),(true->[])),arc(s(20),2,s(34),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(33),(true->[])),arc(s(21),2,s(34),(true->[])),arc(s(22),0,s(28),(true->[])),arc(s(22),1,s(8),(true->[])),arc(s(22),2,s(12),(true->[])),arc(s(23),0,s(29),(true->[])),arc(s(23),1,s(9),(true->[])),arc(s(23),2,s(13),(true->[])),arc(s(24),0,s(31),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(28),(true->[])),arc(s(25),1,s(8),(true->[])),arc(s(25),2,s(34),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(26),1,s(9),(true->[])),arc(s(26),2,s(34),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(10),(true->[])),arc(s(27),2,s(34),(true->[])),arc(s(28),0,s(1),(true->[])),arc(s(28),1,s(8),(true->[])),arc(s(28),2,s(35),(true->[])),arc(s(29),0,s(2),(true->[])),arc(s(29),1,s(9),(true->[])),arc(s(29),2,s(35),(true->[])),arc(s(30),0,s(3),(true->[])),arc(s(30),1,s(10),(true->[])),arc(s(30),2,s(35),(true->[])),arc(s(31),0,s(4),(true->[])),arc(s(31),1,s(11),(true->[])),arc(s(31),2,s(35),(true->[])),arc(s(32),0,s(19),(true->[])),arc(s(32),1,s(5),(true->[])),arc(s(32),2,s(35),(true->[])),arc(s(33),0,s(27),(true->[])),arc(s(33),1,s(6),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(31),(true->[])),arc(s(34),1,s(7),(true->[])),arc(s(34),2,s(35),(true->[])),arc(s(35),0,s(36),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(36),0,s(36),(true->[])),arc(s(36),1,s(37),(true->[])),arc(s(37),0,s(36),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(37),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_5, kernel([source(s(15)),sink(s(51)),sink(s(52)),sink(s(53))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(10),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(11),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(12),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(6),0,s(22),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(30),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(8),0,s(41),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(9),0,s(46),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(10),0,s(1),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(2),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(3),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(4),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(25),(true->[])),arc(s(14),0,s(5),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(37),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(20),(true->[])),arc(s(17),2,s(18),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(24),(true->[])),arc(s(19),0,s(30),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(19),(true->[])),arc(s(20),0,s(28),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(15),(true->[])),arc(s(21),0,s(28),(true->[])),arc(s(21),1,s(26),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(29),(true->[])),arc(s(22),1,s(27),(true->[])),arc(s(22),2,s(24),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(31),(true->[])),arc(s(23),2,s(33),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(32),(true->[])),arc(s(24),2,s(33),(true->[])),arc(s(25),0,s(41),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[])),arc(s(26),0,s(38),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(15),(true->[])),arc(s(27),0,s(39),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(16),(true->[])),arc(s(28),0,s(38),(true->[])),arc(s(28),1,s(34),(true->[])),arc(s(28),2,s(33),(true->[])),arc(s(29),0,s(39),(true->[])),arc(s(29),1,s(35),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(30),0,s(40),(true->[])),arc(s(30),1,s(36),(true->[])),arc(s(30),2,s(33),(true->[])),arc(s(31),0,s(22),(true->[])),arc(s(31),1,s(47),(true->[])),arc(s(31),2,s(50),(true->[])),arc(s(32),0,s(30),(true->[])),arc(s(32),1,s(48),(true->[])),arc(s(32),2,s(50),(true->[])),arc(s(33),0,s(41),(true->[])),arc(s(33),1,s(49),(true->[])),arc(s(33),2,s(50),(true->[])),arc(s(34),0,s(42),(true->[])),arc(s(34),1,s(10),(true->[])),arc(s(34),2,s(15),(true->[])),arc(s(35),0,s(43),(true->[])),arc(s(35),1,s(11),(true->[])),arc(s(35),2,s(16),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(12),(true->[])),arc(s(36),2,s(19),(true->[])),arc(s(37),0,s(46),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(37),(true->[])),arc(s(38),0,s(42),(true->[])),arc(s(38),1,s(10),(true->[])),arc(s(38),2,s(50),(true->[])),arc(s(39),0,s(43),(true->[])),arc(s(39),1,s(11),(true->[])),arc(s(39),2,s(50),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(12),(true->[])),arc(s(40),2,s(50),(true->[])),arc(s(41),0,s(45),(true->[])),arc(s(41),1,s(13),(true->[])),arc(s(41),2,s(50),(true->[])),arc(s(42),0,s(1),(true->[])),arc(s(42),1,s(10),(true->[])),arc(s(42),2,s(51),(true->[])),arc(s(43),0,s(2),(true->[])),arc(s(43),1,s(11),(true->[])),arc(s(43),2,s(51),(true->[])),arc(s(44),0,s(3),(true->[])),arc(s(44),1,s(12),(true->[])),arc(s(44),2,s(51),(true->[])),arc(s(45),0,s(4),(true->[])),arc(s(45),1,s(13),(true->[])),arc(s(45),2,s(51),(true->[])),arc(s(46),0,s(5),(true->[])),arc(s(46),1,s(14),(true->[])),arc(s(46),2,s(51),(true->[])),arc(s(47),0,s(22),(true->[])),arc(s(47),1,s(6),(true->[])),arc(s(47),2,s(51),(true->[])),arc(s(48),0,s(30),(true->[])),arc(s(48),1,s(7),(true->[])),arc(s(48),2,s(51),(true->[])),arc(s(49),0,s(41),(true->[])),arc(s(49),1,s(8),(true->[])),arc(s(49),2,s(51),(true->[])),arc(s(50),0,s(46),(true->[])),arc(s(50),1,s(9),(true->[])),arc(s(50),2,s(51),(true->[])),arc(s(51),0,s(52),(true->[])),arc(s(51),1,s(51),(true->[])),arc(s(52),0,s(52),(true->[])),arc(s(52),1,s(53),(true->[])),arc(s(53),0,s(52),(true->[])),arc(s(53),1,s(53),(true->[])),arc(s(53),2,s(53),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_gt_0, kernel([source(a),sink(c)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,b,(true->[])),arc(b,1,a,(true->[])),arc(b,2,c,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_gt_1, kernel([source(a),sink(f)],[arc(a,0,b,(true->[])),arc(a,1,a,(true->[])),arc(a,2,a,(true->[])),arc(b,0,d,(true->[])),arc(b,1,c,(true->[])),arc(b,2,e,(true->[])),arc(c,0,d,(true->[])),arc(c,1,c,(true->[])),arc(c,2,a,(true->[])),arc(d,0,d,(true->[])),arc(d,1,c,(true->[])),arc(d,2,f,(true->[])),arc(e,0,g,(true->[])),arc(e,1,e,(true->[])),arc(e,2,f,(true->[])),arc(f,0,f,(true->[])),arc(f,1,f,(true->[])),arc(f,2,f,(true->[])),arc(g,0,g,(true->[])),arc(g,1,h,(true->[])),arc(g,2,f,(true->[])),arc(h,0,g,(true->[])),arc(h,1,h,(true->[])),arc(h,2,h,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_up_when_range_eq_2, kernel([source(s),sink(s),sink(r),sink(t),sink(t1)],[arc(s,0,r,(true->[])),arc(s,1,t1,(true->[])),arc(s,2,t1,(true->[])),arc(r,2,t,(true->[])),arc(t,0,r,(true->[])),arc(t,1,t1,(true->[])),arc(t1,0,r1,(true->[])),arc(r1,2,t1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1)],[arc(s,0,r,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,s1,(true->[])),arc(r,0,r1,(true->[])),arc(r,1,u,(true->[])),arc(r,2,t,(true->[])),arc(t,1,t1,(true->[])),arc(t,2,t,(true->[])),arc(u,0,r1,(true->[])),arc(u,1,u,(true->[])),arc(r1,0,r1,(true->[])),arc(r1,1,u,(true->[])),arc(r1,2,t,(true->[])),arc(t1,1,t1,(true->[])),arc(t1,2,t,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_up_minus_2, kernel([source(a),sink(i),sink(j),sink(k),sink(l),sink(n),sink(o),sink(s),sink(v),sink(y)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,e,(true->[])),arc(b,1,d,(true->[])),arc(b,2,d,(true->[])),arc(c,0,g,(true->[])),arc(c,1,f,(true->[])),arc(c,2,h,(true->[])),arc(d,0,j,(true->[])),arc(d,1,i,(true->[])),arc(d,2,i,(true->[])),arc(e,0,l,(true->[])),arc(e,1,k,(true->[])),arc(e,2,m,(true->[])),arc(f,0,o,(true->[])),arc(f,1,n,(true->[])),arc(f,2,i,(true->[])),arc(g,0,o,(true->[])),arc(g,1,n,(true->[])),arc(g,2,h,(true->[])),arc(h,0,e,(true->[])),arc(h,1,p,(true->[])),arc(h,2,h,(true->[])),arc(j,0,r,(true->[])),arc(j,1,q,(true->[])),arc(j,2,s,(true->[])),arc(k,0,u,(true->[])),arc(k,1,t,(true->[])),arc(l,0,u,(true->[])),arc(l,1,t,(true->[])),arc(l,2,m,(true->[])),arc(m,0,j,(true->[])),arc(m,1,v,(true->[])),arc(m,2,m,(true->[])),arc(n,0,x,(true->[])),arc(n,1,w,(true->[])),arc(o,0,x,(true->[])),arc(o,1,w,(true->[])),arc(o,2,h,(true->[])),arc(p,0,j,(true->[])),arc(p,1,y,(true->[])),arc(p,2,h,(true->[])),arc(q,0,r,(true->[])),arc(q,1,q,(true->[])),arc(r,0,r,(true->[])),arc(r,1,q,(true->[])),arc(r,2,s,(true->[])),arc(s,1,z,(true->[])),arc(s,2,s,(true->[])),arc(t,0,u,(true->[])),arc(t,1,t,(true->[])),arc(u,0,u,(true->[])),arc(u,1,t,(true->[])),arc(u,2,m,(true->[])),arc(v,1,c1,(true->[])),arc(v,2,m,(true->[])),arc(w,0,x,(true->[])),arc(w,1,w,(true->[])),arc(x,0,x,(true->[])),arc(x,1,w,(true->[])),arc(x,2,h,(true->[])),arc(y,1,d1,(true->[])),arc(y,2,h,(true->[])),arc(z,1,z,(true->[])),arc(z,2,s,(true->[])),arc(c1,1,c1,(true->[])),arc(c1,2,m,(true->[])),arc(d1,1,d1,(true->[])),arc(d1,2,h,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_1_and_up_minus_1, kernel([source(a),sink(g),sink(h)],[arc(a,0,c,(true->[])),arc(a,1,b,(true->[])),arc(a,2,b,(true->[])),arc(b,0,d,(true->[])),arc(b,1,b,(true->[])),arc(b,2,b,(true->[])),arc(c,0,c,(true->[])),arc(c,1,e,(true->[])),arc(c,2,f,(true->[])),arc(d,0,d,(true->[])),arc(d,1,b,(true->[])),arc(d,2,h,(true->[])),arc(e,0,c,(true->[])),arc(e,1,e,(true->[])),arc(e,2,b,(true->[])),arc(f,0,h,(true->[])),arc(f,1,g,(true->[])),arc(f,2,f,(true->[])),arc(g,0,h,(true->[])),arc(g,1,g,(true->[])),arc(g,2,f,(true->[])),arc(h,0,h,(true->[])),arc(h,1,h,(true->[])),arc(h,2,h,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_is_even, kernel([source(sEE),sink(rEE),sink(tEE),sink(tOE),sink(sEE),sink(uEE),sink(uOE),sink(rOE)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(uEE,0,rOE,(true->[])),arc(uEE,1,uOE,(true->[])),arc(uEE,2,sEE,(true->[])),arc(uOE,0,rEE,(true->[])),arc(uOE,1,uEE,(true->[])),arc(uOE,2,sEE,(true->[])),arc(rOE,0,rEE,(true->[])),arc(rOE,1,uEE,(true->[])),arc(rOE,2,tEE,(true->[])),arc(rEE,0,rOE,(true->[])),arc(rEE,1,uOE,(true->[])),arc(rEE,2,tEO,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,tEE,(true->[])),arc(tEE,0,rEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,tEO,(true->[])),arc(sEO,0,rEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(uEO,0,rOO,(true->[])),arc(uEO,1,uOO,(true->[])),arc(uEO,2,sEO,(true->[])),arc(rOO,0,rEO,(true->[])),arc(rOO,1,uEO,(true->[])),arc(rOO,2,tEO,(true->[])),arc(uOO,0,rEO,(true->[])),arc(uOO,1,uEO,(true->[])),arc(uOO,2,sEO,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,tEO,(true->[])),arc(rEO,0,rOO,(true->[])),arc(rEO,1,uOO,(true->[])),arc(rEO,2,tEE,(true->[])),arc(tEO,0,rEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,tEE,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_is_odd, kernel([source(sEE),sink(rEO),sink(tEO),sink(tOO),sink(sEO),sink(uEO),sink(uOO),sink(rOO)],[arc(sEE,0,rEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,sEE,(true->[])),arc(uEE,0,rOE,(true->[])),arc(uEE,1,uOE,(true->[])),arc(uEE,2,sEE,(true->[])),arc(uOE,0,rEE,(true->[])),arc(uOE,1,uEE,(true->[])),arc(uOE,2,sEE,(true->[])),arc(rOE,0,rEE,(true->[])),arc(rOE,1,uEE,(true->[])),arc(rOE,2,tEE,(true->[])),arc(rEE,0,rOE,(true->[])),arc(rEE,1,uOE,(true->[])),arc(rEE,2,tEO,(true->[])),arc(tOE,0,rEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,tEE,(true->[])),arc(tEE,0,rEE,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,tEO,(true->[])),arc(sEO,0,rEO,(true->[])),arc(sEO,1,sEO,(true->[])),arc(sEO,2,sEO,(true->[])),arc(uEO,0,rOO,(true->[])),arc(uEO,1,uOO,(true->[])),arc(uEO,2,sEO,(true->[])),arc(rOO,0,rEO,(true->[])),arc(rOO,1,uEO,(true->[])),arc(rOO,2,tEO,(true->[])),arc(uOO,0,rEO,(true->[])),arc(uOO,1,uEO,(true->[])),arc(uOO,2,sEO,(true->[])),arc(tOO,0,rEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,tEO,(true->[])),arc(rEO,0,rOO,(true->[])),arc(rEO,1,uOO,(true->[])),arc(rEO,2,tEE,(true->[])),arc(tEO,0,rEO,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,tEE,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_lt_up, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7)),sink(s(8))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(7),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(5),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_up_minus_1, kernel([source(s(4)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(5),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(8),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(2),(true->[])),arc(s(5),2,s(16),(true->[])),arc(s(6),0,s(13),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(15),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(14),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(16),(true->[])),arc(s(12),0,s(3),(true->[])),arc(s(12),1,s(1),(true->[])),arc(s(13),0,s(3),(true->[])),arc(s(13),1,s(1),(true->[])),arc(s(13),2,s(7),(true->[])),arc(s(14),0,s(5),(true->[])),arc(s(14),1,s(2),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),1,s(9),(true->[])),arc(s(15),2,s(7),(true->[])),arc(s(16),1,s(10),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_lt_up_minus_1, kernel([source(s(1)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(11),(true->[])),arc(s(5),1,s(15),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(16),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(17),(true->[])),arc(s(7),1,s(13),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(17),(true->[])),arc(s(8),1,s(14),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(17),(true->[])),arc(s(10),0,s(17),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(8),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(2),(true->[])),arc(s(14),0,s(17),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(8),(true->[])),arc(s(15),0,s(11),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(17),(true->[])),arc(s(16),0,s(12),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(17),(true->[])),arc(s(17),0,s(17),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_gt_2, kernel([source(s(1)),sink(s(15))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(9),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(14),(true->[])),arc(s(5),0,s(11),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(1),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(2),(true->[])),arc(s(7),0,s(13),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(5),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(6),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(9),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(15),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(6),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(7),(true->[])),arc(s(13),2,s(15),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(15),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_lt_up_minus_2, kernel([source(s(1)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(13),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(13),(true->[])),arc(s(6),1,s(15),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(26),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(27),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(22),(true->[])),arc(s(13),1,s(28),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(29),(true->[])),arc(s(14),1,s(23),(true->[])),arc(s(14),2,s(2),(true->[])),arc(s(15),0,s(29),(true->[])),arc(s(15),1,s(24),(true->[])),arc(s(15),2,s(6),(true->[])),arc(s(16),0,s(29),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(29),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(29),(true->[])),arc(s(19),0,s(29),(true->[])),arc(s(19),1,s(29),(true->[])),arc(s(19),2,s(29),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(26),(true->[])),arc(s(20),2,s(2),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(6),(true->[])),arc(s(22),0,s(22),(true->[])),arc(s(22),1,s(28),(true->[])),arc(s(22),2,s(16),(true->[])),arc(s(23),0,s(29),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(2),(true->[])),arc(s(24),0,s(29),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(6),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(16),(true->[])),arc(s(26),0,s(20),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(29),(true->[])),arc(s(27),0,s(21),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(29),(true->[])),arc(s(28),0,s(22),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(29),(true->[])),arc(s(29),0,s(29),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(29),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_up_minus_3, kernel([source(s(8)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(18),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(5),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(9),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(2),(true->[])),arc(s(6),2,s(13),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(3),(true->[])),arc(s(7),2,s(24),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(11),(true->[])),arc(s(8),2,s(11),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(17),(true->[])),arc(s(11),2,s(17),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(22),(true->[])),arc(s(12),2,s(9),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(23),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(19),(true->[])),arc(s(14),1,s(25),(true->[])),arc(s(14),2,s(9),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(26),(true->[])),arc(s(15),2,s(13),(true->[])),arc(s(16),0,s(19),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(27),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(27),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(4),(true->[])),arc(s(18),2,s(43),(true->[])),arc(s(19),0,s(36),(true->[])),arc(s(19),1,s(33),(true->[])),arc(s(19),2,s(9),(true->[])),arc(s(20),0,s(37),(true->[])),arc(s(20),1,s(34),(true->[])),arc(s(20),2,s(13),(true->[])),arc(s(21),0,s(38),(true->[])),arc(s(21),1,s(35),(true->[])),arc(s(21),2,s(24),(true->[])),arc(s(22),0,s(39),(true->[])),arc(s(22),1,s(40),(true->[])),arc(s(22),2,s(9),(true->[])),arc(s(23),0,s(39),(true->[])),arc(s(23),1,s(41),(true->[])),arc(s(23),2,s(13),(true->[])),arc(s(24),0,s(39),(true->[])),arc(s(24),1,s(42),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(36),(true->[])),arc(s(25),1,s(33),(true->[])),arc(s(25),2,s(32),(true->[])),arc(s(26),0,s(37),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(32),(true->[])),arc(s(27),0,s(39),(true->[])),arc(s(27),1,s(32),(true->[])),arc(s(27),2,s(32),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(9),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(13),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(24),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(43),(true->[])),arc(s(33),0,s(5),(true->[])),arc(s(33),1,s(1),(true->[])),arc(s(34),0,s(6),(true->[])),arc(s(34),1,s(2),(true->[])),arc(s(35),0,s(7),(true->[])),arc(s(35),1,s(3),(true->[])),arc(s(36),0,s(5),(true->[])),arc(s(36),1,s(1),(true->[])),arc(s(36),2,s(9),(true->[])),arc(s(37),0,s(6),(true->[])),arc(s(37),1,s(2),(true->[])),arc(s(37),2,s(13),(true->[])),arc(s(38),0,s(7),(true->[])),arc(s(38),1,s(3),(true->[])),arc(s(38),2,s(24),(true->[])),arc(s(39),0,s(18),(true->[])),arc(s(39),1,s(4),(true->[])),arc(s(39),2,s(43),(true->[])),arc(s(40),1,s(28),(true->[])),arc(s(40),2,s(9),(true->[])),arc(s(41),1,s(29),(true->[])),arc(s(41),2,s(13),(true->[])),arc(s(42),1,s(30),(true->[])),arc(s(42),2,s(24),(true->[])),arc(s(43),1,s(31),(true->[])),arc(s(43),2,s(43),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_gt_3, kernel([source(s(1)),sink(s(25))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(17),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(15),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(15),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(16),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(18),(true->[])),arc(s(9),2,s(24),(true->[])),arc(s(10),0,s(17),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(24),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(1),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(2),(true->[])),arc(s(13),0,s(22),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(5),(true->[])),arc(s(14),0,s(23),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(20),(true->[])),arc(s(15),1,s(11),(true->[])),arc(s(15),2,s(24),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(12),(true->[])),arc(s(16),2,s(24),(true->[])),arc(s(17),0,s(22),(true->[])),arc(s(17),1,s(13),(true->[])),arc(s(17),2,s(24),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(25),(true->[])),arc(s(19),0,s(17),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(11),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(12),(true->[])),arc(s(21),2,s(25),(true->[])),arc(s(22),0,s(22),(true->[])),arc(s(22),1,s(13),(true->[])),arc(s(22),2,s(25),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(14),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(23),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(25),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_lt_up_minus_3, kernel([source(s(1)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(16),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(16),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(23),(true->[])),arc(s(11),1,s(24),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(23),(true->[])),arc(s(12),1,s(25),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(23),(true->[])),arc(s(13),1,s(26),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(28),(true->[])),arc(s(14),2,s(2),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(29),(true->[])),arc(s(15),2,s(6),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(30),(true->[])),arc(s(16),2,s(13),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(31),(true->[])),arc(s(18),0,s(21),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(31),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(31),(true->[])),arc(s(20),0,s(32),(true->[])),arc(s(20),1,s(40),(true->[])),arc(s(20),2,s(2),(true->[])),arc(s(21),0,s(33),(true->[])),arc(s(21),1,s(41),(true->[])),arc(s(21),2,s(6),(true->[])),arc(s(22),0,s(34),(true->[])),arc(s(22),1,s(42),(true->[])),arc(s(22),2,s(13),(true->[])),arc(s(23),0,s(35),(true->[])),arc(s(23),1,s(43),(true->[])),arc(s(23),2,s(27),(true->[])),arc(s(24),0,s(44),(true->[])),arc(s(24),1,s(36),(true->[])),arc(s(24),2,s(2),(true->[])),arc(s(25),0,s(44),(true->[])),arc(s(25),1,s(37),(true->[])),arc(s(25),2,s(6),(true->[])),arc(s(26),0,s(44),(true->[])),arc(s(26),1,s(38),(true->[])),arc(s(26),2,s(13),(true->[])),arc(s(27),0,s(44),(true->[])),arc(s(27),1,s(39),(true->[])),arc(s(27),2,s(27),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(40),(true->[])),arc(s(28),2,s(44),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(41),(true->[])),arc(s(29),2,s(44),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(42),(true->[])),arc(s(30),2,s(44),(true->[])),arc(s(31),0,s(44),(true->[])),arc(s(31),1,s(44),(true->[])),arc(s(31),2,s(44),(true->[])),arc(s(32),0,s(32),(true->[])),arc(s(32),1,s(40),(true->[])),arc(s(32),2,s(2),(true->[])),arc(s(33),0,s(33),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(6),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(42),(true->[])),arc(s(34),2,s(13),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(43),(true->[])),arc(s(35),2,s(27),(true->[])),arc(s(36),0,s(44),(true->[])),arc(s(36),1,s(36),(true->[])),arc(s(36),2,s(2),(true->[])),arc(s(37),0,s(44),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(6),(true->[])),arc(s(38),0,s(44),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(13),(true->[])),arc(s(39),0,s(44),(true->[])),arc(s(39),1,s(39),(true->[])),arc(s(39),2,s(27),(true->[])),arc(s(40),0,s(32),(true->[])),arc(s(40),1,s(40),(true->[])),arc(s(40),2,s(44),(true->[])),arc(s(41),0,s(33),(true->[])),arc(s(41),1,s(41),(true->[])),arc(s(41),2,s(44),(true->[])),arc(s(42),0,s(34),(true->[])),arc(s(42),1,s(42),(true->[])),arc(s(42),2,s(44),(true->[])),arc(s(43),0,s(35),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(44),(true->[])),arc(s(44),0,s(44),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(44),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_up_minus_4, kernel([source(s(10)),sink(s(47)),sink(s(48)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(7),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(29),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(1),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(2),(true->[])),arc(s(7),2,s(15),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(3),(true->[])),arc(s(8),2,s(22),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(4),(true->[])),arc(s(9),2,s(37),(true->[])),arc(s(10),0,s(12),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(13),(true->[])),arc(s(11),0,s(17),(true->[])),arc(s(11),1,s(14),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(11),(true->[])),arc(s(13),0,s(17),(true->[])),arc(s(13),1,s(19),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(25),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(25),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(23),(true->[])),arc(s(16),1,s(26),(true->[])),arc(s(16),2,s(11),(true->[])),arc(s(17),0,s(24),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(23),(true->[])),arc(s(18),1,s(26),(true->[])),arc(s(18),2,s(28),(true->[])),arc(s(19),0,s(25),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(33),(true->[])),arc(s(20),1,s(34),(true->[])),arc(s(20),2,s(11),(true->[])),arc(s(21),0,s(33),(true->[])),arc(s(21),1,s(35),(true->[])),arc(s(21),2,s(15),(true->[])),arc(s(22),0,s(33),(true->[])),arc(s(22),1,s(36),(true->[])),arc(s(22),2,s(22),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(38),(true->[])),arc(s(23),2,s(11),(true->[])),arc(s(24),0,s(31),(true->[])),arc(s(24),1,s(39),(true->[])),arc(s(24),2,s(15),(true->[])),arc(s(25),0,s(32),(true->[])),arc(s(25),1,s(40),(true->[])),arc(s(25),2,s(22),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(38),(true->[])),arc(s(26),2,s(41),(true->[])),arc(s(27),0,s(31),(true->[])),arc(s(27),1,s(39),(true->[])),arc(s(27),2,s(41),(true->[])),arc(s(28),0,s(33),(true->[])),arc(s(28),1,s(41),(true->[])),arc(s(28),2,s(41),(true->[])),arc(s(29),0,s(29),(true->[])),arc(s(29),1,s(5),(true->[])),arc(s(29),2,s(61),(true->[])),arc(s(30),0,s(52),(true->[])),arc(s(30),1,s(48),(true->[])),arc(s(30),2,s(11),(true->[])),arc(s(31),0,s(53),(true->[])),arc(s(31),1,s(49),(true->[])),arc(s(31),2,s(15),(true->[])),arc(s(32),0,s(54),(true->[])),arc(s(32),1,s(50),(true->[])),arc(s(32),2,s(22),(true->[])),arc(s(33),0,s(55),(true->[])),arc(s(33),1,s(51),(true->[])),arc(s(33),2,s(37),(true->[])),arc(s(34),0,s(56),(true->[])),arc(s(34),1,s(57),(true->[])),arc(s(34),2,s(11),(true->[])),arc(s(35),0,s(56),(true->[])),arc(s(35),1,s(58),(true->[])),arc(s(35),2,s(15),(true->[])),arc(s(36),0,s(56),(true->[])),arc(s(36),1,s(59),(true->[])),arc(s(36),2,s(22),(true->[])),arc(s(37),0,s(56),(true->[])),arc(s(37),1,s(60),(true->[])),arc(s(37),2,s(37),(true->[])),arc(s(38),0,s(52),(true->[])),arc(s(38),1,s(48),(true->[])),arc(s(38),2,s(47),(true->[])),arc(s(39),0,s(53),(true->[])),arc(s(39),1,s(49),(true->[])),arc(s(39),2,s(47),(true->[])),arc(s(40),0,s(54),(true->[])),arc(s(40),1,s(50),(true->[])),arc(s(40),2,s(47),(true->[])),arc(s(41),0,s(56),(true->[])),arc(s(41),1,s(47),(true->[])),arc(s(41),2,s(47),(true->[])),arc(s(42),1,s(42),(true->[])),arc(s(42),2,s(11),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(15),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(22),(true->[])),arc(s(45),1,s(45),(true->[])),arc(s(45),2,s(37),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(61),(true->[])),arc(s(48),0,s(6),(true->[])),arc(s(48),1,s(1),(true->[])),arc(s(49),0,s(7),(true->[])),arc(s(49),1,s(2),(true->[])),arc(s(50),0,s(8),(true->[])),arc(s(50),1,s(3),(true->[])),arc(s(51),0,s(9),(true->[])),arc(s(51),1,s(4),(true->[])),arc(s(52),0,s(6),(true->[])),arc(s(52),1,s(1),(true->[])),arc(s(52),2,s(11),(true->[])),arc(s(53),0,s(7),(true->[])),arc(s(53),1,s(2),(true->[])),arc(s(53),2,s(15),(true->[])),arc(s(54),0,s(8),(true->[])),arc(s(54),1,s(3),(true->[])),arc(s(54),2,s(22),(true->[])),arc(s(55),0,s(9),(true->[])),arc(s(55),1,s(4),(true->[])),arc(s(55),2,s(37),(true->[])),arc(s(56),0,s(29),(true->[])),arc(s(56),1,s(5),(true->[])),arc(s(56),2,s(61),(true->[])),arc(s(57),1,s(42),(true->[])),arc(s(57),2,s(11),(true->[])),arc(s(58),1,s(43),(true->[])),arc(s(58),2,s(15),(true->[])),arc(s(59),1,s(44),(true->[])),arc(s(59),2,s(22),(true->[])),arc(s(60),1,s(45),(true->[])),arc(s(60),2,s(37),(true->[])),arc(s(61),1,s(46),(true->[])),arc(s(61),2,s(61),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_gt_4, kernel([source(s(1)),sink(s(38))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(16),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(14),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(18),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(28),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(25),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(1),(true->[])),arc(s(13),0,s(26),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(2),(true->[])),arc(s(14),0,s(25),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(26),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(8),(true->[])),arc(s(17),1,s(29),(true->[])),arc(s(17),2,s(37),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(30),(true->[])),arc(s(18),2,s(37),(true->[])),arc(s(19),0,s(28),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(37),(true->[])),arc(s(20),0,s(32),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(1),(true->[])),arc(s(21),0,s(33),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(2),(true->[])),arc(s(22),0,s(34),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(5),(true->[])),arc(s(23),0,s(35),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(11),(true->[])),arc(s(24),0,s(36),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(32),(true->[])),arc(s(25),1,s(20),(true->[])),arc(s(25),2,s(37),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(21),(true->[])),arc(s(26),2,s(37),(true->[])),arc(s(27),0,s(34),(true->[])),arc(s(27),1,s(22),(true->[])),arc(s(27),2,s(37),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(23),(true->[])),arc(s(28),2,s(37),(true->[])),arc(s(29),0,s(8),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(38),(true->[])),arc(s(30),0,s(16),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(38),(true->[])),arc(s(31),0,s(28),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(38),(true->[])),arc(s(32),0,s(32),(true->[])),arc(s(32),1,s(20),(true->[])),arc(s(32),2,s(38),(true->[])),arc(s(33),0,s(33),(true->[])),arc(s(33),1,s(21),(true->[])),arc(s(33),2,s(38),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(22),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(23),(true->[])),arc(s(35),2,s(38),(true->[])),arc(s(36),0,s(36),(true->[])),arc(s(36),1,s(24),(true->[])),arc(s(36),2,s(38),(true->[])),arc(s(37),0,s(36),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(38),(true->[])),arc(s(38),0,s(38),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(38),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_lt_up_minus_4, kernel([source(s(1)),sink(s(47)),sink(s(48)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(16),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(16),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(27),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(27),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(27),(true->[])),arc(s(13),1,s(22),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(24),(true->[])),arc(s(14),1,s(28),(true->[])),arc(s(14),2,s(2),(true->[])),arc(s(15),0,s(25),(true->[])),arc(s(15),1,s(29),(true->[])),arc(s(15),2,s(6),(true->[])),arc(s(16),0,s(26),(true->[])),arc(s(16),1,s(30),(true->[])),arc(s(16),2,s(13),(true->[])),arc(s(17),0,s(24),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(31),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(31),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(31),(true->[])),arc(s(20),0,s(36),(true->[])),arc(s(20),1,s(37),(true->[])),arc(s(20),2,s(2),(true->[])),arc(s(21),0,s(36),(true->[])),arc(s(21),1,s(38),(true->[])),arc(s(21),2,s(6),(true->[])),arc(s(22),0,s(36),(true->[])),arc(s(22),1,s(39),(true->[])),arc(s(22),2,s(13),(true->[])),arc(s(23),0,s(36),(true->[])),arc(s(23),1,s(40),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(32),(true->[])),arc(s(24),1,s(42),(true->[])),arc(s(24),2,s(2),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(43),(true->[])),arc(s(25),2,s(6),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(44),(true->[])),arc(s(26),2,s(13),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(45),(true->[])),arc(s(27),2,s(23),(true->[])),arc(s(28),0,s(32),(true->[])),arc(s(28),1,s(42),(true->[])),arc(s(28),2,s(46),(true->[])),arc(s(29),0,s(33),(true->[])),arc(s(29),1,s(43),(true->[])),arc(s(29),2,s(46),(true->[])),arc(s(30),0,s(34),(true->[])),arc(s(30),1,s(44),(true->[])),arc(s(30),2,s(46),(true->[])),arc(s(31),0,s(36),(true->[])),arc(s(31),1,s(46),(true->[])),arc(s(31),2,s(46),(true->[])),arc(s(32),0,s(47),(true->[])),arc(s(32),1,s(57),(true->[])),arc(s(32),2,s(2),(true->[])),arc(s(33),0,s(48),(true->[])),arc(s(33),1,s(58),(true->[])),arc(s(33),2,s(6),(true->[])),arc(s(34),0,s(49),(true->[])),arc(s(34),1,s(59),(true->[])),arc(s(34),2,s(13),(true->[])),arc(s(35),0,s(50),(true->[])),arc(s(35),1,s(60),(true->[])),arc(s(35),2,s(23),(true->[])),arc(s(36),0,s(51),(true->[])),arc(s(36),1,s(61),(true->[])),arc(s(36),2,s(41),(true->[])),arc(s(37),0,s(62),(true->[])),arc(s(37),1,s(52),(true->[])),arc(s(37),2,s(2),(true->[])),arc(s(38),0,s(62),(true->[])),arc(s(38),1,s(53),(true->[])),arc(s(38),2,s(6),(true->[])),arc(s(39),0,s(62),(true->[])),arc(s(39),1,s(54),(true->[])),arc(s(39),2,s(13),(true->[])),arc(s(40),0,s(62),(true->[])),arc(s(40),1,s(55),(true->[])),arc(s(40),2,s(23),(true->[])),arc(s(41),0,s(62),(true->[])),arc(s(41),1,s(56),(true->[])),arc(s(41),2,s(41),(true->[])),arc(s(42),0,s(47),(true->[])),arc(s(42),1,s(57),(true->[])),arc(s(42),2,s(62),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(58),(true->[])),arc(s(43),2,s(62),(true->[])),arc(s(44),0,s(49),(true->[])),arc(s(44),1,s(59),(true->[])),arc(s(44),2,s(62),(true->[])),arc(s(45),0,s(50),(true->[])),arc(s(45),1,s(60),(true->[])),arc(s(45),2,s(62),(true->[])),arc(s(46),0,s(62),(true->[])),arc(s(46),1,s(62),(true->[])),arc(s(46),2,s(62),(true->[])),arc(s(47),0,s(47),(true->[])),arc(s(47),1,s(57),(true->[])),arc(s(47),2,s(2),(true->[])),arc(s(48),0,s(48),(true->[])),arc(s(48),1,s(58),(true->[])),arc(s(48),2,s(6),(true->[])),arc(s(49),0,s(49),(true->[])),arc(s(49),1,s(59),(true->[])),arc(s(49),2,s(13),(true->[])),arc(s(50),0,s(50),(true->[])),arc(s(50),1,s(60),(true->[])),arc(s(50),2,s(23),(true->[])),arc(s(51),0,s(51),(true->[])),arc(s(51),1,s(61),(true->[])),arc(s(51),2,s(41),(true->[])),arc(s(52),0,s(62),(true->[])),arc(s(52),1,s(52),(true->[])),arc(s(52),2,s(2),(true->[])),arc(s(53),0,s(62),(true->[])),arc(s(53),1,s(53),(true->[])),arc(s(53),2,s(6),(true->[])),arc(s(54),0,s(62),(true->[])),arc(s(54),1,s(54),(true->[])),arc(s(54),2,s(13),(true->[])),arc(s(55),0,s(62),(true->[])),arc(s(55),1,s(55),(true->[])),arc(s(55),2,s(23),(true->[])),arc(s(56),0,s(62),(true->[])),arc(s(56),1,s(56),(true->[])),arc(s(56),2,s(41),(true->[])),arc(s(57),0,s(47),(true->[])),arc(s(57),1,s(57),(true->[])),arc(s(57),2,s(62),(true->[])),arc(s(58),0,s(48),(true->[])),arc(s(58),1,s(58),(true->[])),arc(s(58),2,s(62),(true->[])),arc(s(59),0,s(49),(true->[])),arc(s(59),1,s(59),(true->[])),arc(s(59),2,s(62),(true->[])),arc(s(60),0,s(50),(true->[])),arc(s(60),1,s(60),(true->[])),arc(s(60),2,s(62),(true->[])),arc(s(61),0,s(51),(true->[])),arc(s(61),1,s(61),(true->[])),arc(s(61),2,s(62),(true->[])),arc(s(62),0,s(62),(true->[])),arc(s(62),1,s(62),(true->[])),arc(s(62),2,s(62),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_eq_up_minus_5, kernel([source(s(12)),sink(s(65)),sink(s(66)),sink(s(67)),sink(s(68)),sink(s(69)),sink(s(70)),sink(s(71)),sink(s(72)),sink(s(73)),sink(s(74)),sink(s(75)),sink(s(76)),sink(s(77)),sink(s(78)),sink(s(79)),sink(s(80)),sink(s(81)),sink(s(82))],[arc(s(1),0,s(7),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(9),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(10),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(11),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(43),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(1),(true->[])),arc(s(7),2,s(13),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(2),(true->[])),arc(s(8),2,s(17),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(3),(true->[])),arc(s(9),2,s(24),(true->[])),arc(s(10),0,s(10),(true->[])),arc(s(10),1,s(4),(true->[])),arc(s(10),2,s(34),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(5),(true->[])),arc(s(11),2,s(53),(true->[])),arc(s(12),0,s(14),(true->[])),arc(s(12),1,s(15),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(18),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(13),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(27),(true->[])),arc(s(16),1,s(22),(true->[])),arc(s(16),2,s(13),(true->[])),arc(s(17),0,s(27),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(28),(true->[])),arc(s(18),2,s(13),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(29),(true->[])),arc(s(19),2,s(17),(true->[])),arc(s(20),0,s(25),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(30),(true->[])),arc(s(21),0,s(27),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(30),(true->[])),arc(s(22),0,s(38),(true->[])),arc(s(22),1,s(31),(true->[])),arc(s(22),2,s(13),(true->[])),arc(s(23),0,s(38),(true->[])),arc(s(23),1,s(32),(true->[])),arc(s(23),2,s(17),(true->[])),arc(s(24),0,s(38),(true->[])),arc(s(24),1,s(33),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(39),(true->[])),arc(s(25),2,s(13),(true->[])),arc(s(26),0,s(36),(true->[])),arc(s(26),1,s(40),(true->[])),arc(s(26),2,s(17),(true->[])),arc(s(27),0,s(37),(true->[])),arc(s(27),1,s(41),(true->[])),arc(s(27),2,s(24),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(42),(true->[])),arc(s(29),0,s(36),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(42),(true->[])),arc(s(30),0,s(38),(true->[])),arc(s(30),1,s(42),(true->[])),arc(s(30),2,s(42),(true->[])),arc(s(31),0,s(48),(true->[])),arc(s(31),1,s(49),(true->[])),arc(s(31),2,s(13),(true->[])),arc(s(32),0,s(48),(true->[])),arc(s(32),1,s(50),(true->[])),arc(s(32),2,s(17),(true->[])),arc(s(33),0,s(48),(true->[])),arc(s(33),1,s(51),(true->[])),arc(s(33),2,s(24),(true->[])),arc(s(34),0,s(48),(true->[])),arc(s(34),1,s(52),(true->[])),arc(s(34),2,s(34),(true->[])),arc(s(35),0,s(44),(true->[])),arc(s(35),1,s(54),(true->[])),arc(s(35),2,s(13),(true->[])),arc(s(36),0,s(45),(true->[])),arc(s(36),1,s(55),(true->[])),arc(s(36),2,s(17),(true->[])),arc(s(37),0,s(46),(true->[])),arc(s(37),1,s(56),(true->[])),arc(s(37),2,s(24),(true->[])),arc(s(38),0,s(47),(true->[])),arc(s(38),1,s(57),(true->[])),arc(s(38),2,s(34),(true->[])),arc(s(39),0,s(44),(true->[])),arc(s(39),1,s(54),(true->[])),arc(s(39),2,s(58),(true->[])),arc(s(40),0,s(45),(true->[])),arc(s(40),1,s(55),(true->[])),arc(s(40),2,s(58),(true->[])),arc(s(41),0,s(46),(true->[])),arc(s(41),1,s(56),(true->[])),arc(s(41),2,s(58),(true->[])),arc(s(42),0,s(48),(true->[])),arc(s(42),1,s(58),(true->[])),arc(s(42),2,s(58),(true->[])),arc(s(43),0,s(43),(true->[])),arc(s(43),1,s(6),(true->[])),arc(s(43),2,s(82),(true->[])),arc(s(44),0,s(71),(true->[])),arc(s(44),1,s(66),(true->[])),arc(s(44),2,s(13),(true->[])),arc(s(45),0,s(72),(true->[])),arc(s(45),1,s(67),(true->[])),arc(s(45),2,s(17),(true->[])),arc(s(46),0,s(73),(true->[])),arc(s(46),1,s(68),(true->[])),arc(s(46),2,s(24),(true->[])),arc(s(47),0,s(74),(true->[])),arc(s(47),1,s(69),(true->[])),arc(s(47),2,s(34),(true->[])),arc(s(48),0,s(75),(true->[])),arc(s(48),1,s(70),(true->[])),arc(s(48),2,s(53),(true->[])),arc(s(49),0,s(76),(true->[])),arc(s(49),1,s(77),(true->[])),arc(s(49),2,s(13),(true->[])),arc(s(50),0,s(76),(true->[])),arc(s(50),1,s(78),(true->[])),arc(s(50),2,s(17),(true->[])),arc(s(51),0,s(76),(true->[])),arc(s(51),1,s(79),(true->[])),arc(s(51),2,s(24),(true->[])),arc(s(52),0,s(76),(true->[])),arc(s(52),1,s(80),(true->[])),arc(s(52),2,s(34),(true->[])),arc(s(53),0,s(76),(true->[])),arc(s(53),1,s(81),(true->[])),arc(s(53),2,s(53),(true->[])),arc(s(54),0,s(71),(true->[])),arc(s(54),1,s(66),(true->[])),arc(s(54),2,s(65),(true->[])),arc(s(55),0,s(72),(true->[])),arc(s(55),1,s(67),(true->[])),arc(s(55),2,s(65),(true->[])),arc(s(56),0,s(73),(true->[])),arc(s(56),1,s(68),(true->[])),arc(s(56),2,s(65),(true->[])),arc(s(57),0,s(74),(true->[])),arc(s(57),1,s(69),(true->[])),arc(s(57),2,s(65),(true->[])),arc(s(58),0,s(76),(true->[])),arc(s(58),1,s(65),(true->[])),arc(s(58),2,s(65),(true->[])),arc(s(59),1,s(59),(true->[])),arc(s(59),2,s(13),(true->[])),arc(s(60),1,s(60),(true->[])),arc(s(60),2,s(17),(true->[])),arc(s(61),1,s(61),(true->[])),arc(s(61),2,s(24),(true->[])),arc(s(62),1,s(62),(true->[])),arc(s(62),2,s(34),(true->[])),arc(s(63),1,s(63),(true->[])),arc(s(63),2,s(53),(true->[])),arc(s(64),1,s(64),(true->[])),arc(s(64),2,s(82),(true->[])),arc(s(66),0,s(7),(true->[])),arc(s(66),1,s(1),(true->[])),arc(s(67),0,s(8),(true->[])),arc(s(67),1,s(2),(true->[])),arc(s(68),0,s(9),(true->[])),arc(s(68),1,s(3),(true->[])),arc(s(69),0,s(10),(true->[])),arc(s(69),1,s(4),(true->[])),arc(s(70),0,s(11),(true->[])),arc(s(70),1,s(5),(true->[])),arc(s(71),0,s(7),(true->[])),arc(s(71),1,s(1),(true->[])),arc(s(71),2,s(13),(true->[])),arc(s(72),0,s(8),(true->[])),arc(s(72),1,s(2),(true->[])),arc(s(72),2,s(17),(true->[])),arc(s(73),0,s(9),(true->[])),arc(s(73),1,s(3),(true->[])),arc(s(73),2,s(24),(true->[])),arc(s(74),0,s(10),(true->[])),arc(s(74),1,s(4),(true->[])),arc(s(74),2,s(34),(true->[])),arc(s(75),0,s(11),(true->[])),arc(s(75),1,s(5),(true->[])),arc(s(75),2,s(53),(true->[])),arc(s(76),0,s(43),(true->[])),arc(s(76),1,s(6),(true->[])),arc(s(76),2,s(82),(true->[])),arc(s(77),1,s(59),(true->[])),arc(s(77),2,s(13),(true->[])),arc(s(78),1,s(60),(true->[])),arc(s(78),2,s(17),(true->[])),arc(s(79),1,s(61),(true->[])),arc(s(79),2,s(24),(true->[])),arc(s(80),1,s(62),(true->[])),arc(s(80),2,s(34),(true->[])),arc(s(81),1,s(63),(true->[])),arc(s(81),2,s(53),(true->[])),arc(s(82),1,s(64),(true->[])),arc(s(82),2,s(82),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_gt_5, kernel([source(s(1)),sink(s(54))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(1),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(16),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(14),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(18),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(27),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[])),arc(s(12),0,s(24),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(1),(true->[])),arc(s(13),0,s(25),(true->[])),arc(s(13),1,s(22),(true->[])),arc(s(13),2,s(2),(true->[])),arc(s(14),0,s(24),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(25),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(16),0,s(26),(true->[])),arc(s(16),1,s(23),(true->[])),arc(s(16),2,s(19),(true->[])),arc(s(17),0,s(8),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(31),(true->[])),arc(s(18),0,s(16),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(31),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(30),(true->[])),arc(s(19),2,s(31),(true->[])),arc(s(20),0,s(42),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(20),(true->[])),arc(s(21),0,s(38),(true->[])),arc(s(21),1,s(32),(true->[])),arc(s(21),2,s(1),(true->[])),arc(s(22),0,s(39),(true->[])),arc(s(22),1,s(33),(true->[])),arc(s(22),2,s(2),(true->[])),arc(s(23),0,s(40),(true->[])),arc(s(23),1,s(34),(true->[])),arc(s(23),2,s(5),(true->[])),arc(s(24),0,s(38),(true->[])),arc(s(24),1,s(32),(true->[])),arc(s(24),2,s(31),(true->[])),arc(s(25),0,s(39),(true->[])),arc(s(25),1,s(33),(true->[])),arc(s(25),2,s(31),(true->[])),arc(s(26),0,s(40),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(31),(true->[])),arc(s(27),0,s(41),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(8),(true->[])),arc(s(28),1,s(43),(true->[])),arc(s(28),2,s(53),(true->[])),arc(s(29),0,s(16),(true->[])),arc(s(29),1,s(44),(true->[])),arc(s(29),2,s(53),(true->[])),arc(s(30),0,s(27),(true->[])),arc(s(30),1,s(45),(true->[])),arc(s(30),2,s(53),(true->[])),arc(s(31),0,s(42),(true->[])),arc(s(31),1,s(46),(true->[])),arc(s(31),2,s(53),(true->[])),arc(s(32),0,s(47),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(1),(true->[])),arc(s(33),0,s(48),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(2),(true->[])),arc(s(34),0,s(49),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(5),(true->[])),arc(s(35),0,s(50),(true->[])),arc(s(35),1,s(35),(true->[])),arc(s(35),2,s(11),(true->[])),arc(s(36),0,s(51),(true->[])),arc(s(36),1,s(36),(true->[])),arc(s(36),2,s(20),(true->[])),arc(s(37),0,s(52),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(37),(true->[])),arc(s(38),0,s(47),(true->[])),arc(s(38),1,s(32),(true->[])),arc(s(38),2,s(53),(true->[])),arc(s(39),0,s(48),(true->[])),arc(s(39),1,s(33),(true->[])),arc(s(39),2,s(53),(true->[])),arc(s(40),0,s(49),(true->[])),arc(s(40),1,s(34),(true->[])),arc(s(40),2,s(53),(true->[])),arc(s(41),0,s(50),(true->[])),arc(s(41),1,s(35),(true->[])),arc(s(41),2,s(53),(true->[])),arc(s(42),0,s(51),(true->[])),arc(s(42),1,s(36),(true->[])),arc(s(42),2,s(53),(true->[])),arc(s(43),0,s(8),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(54),(true->[])),arc(s(44),0,s(16),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(54),(true->[])),arc(s(45),0,s(27),(true->[])),arc(s(45),1,s(45),(true->[])),arc(s(45),2,s(54),(true->[])),arc(s(46),0,s(42),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(54),(true->[])),arc(s(47),0,s(47),(true->[])),arc(s(47),1,s(32),(true->[])),arc(s(47),2,s(54),(true->[])),arc(s(48),0,s(48),(true->[])),arc(s(48),1,s(33),(true->[])),arc(s(48),2,s(54),(true->[])),arc(s(49),0,s(49),(true->[])),arc(s(49),1,s(34),(true->[])),arc(s(49),2,s(54),(true->[])),arc(s(50),0,s(50),(true->[])),arc(s(50),1,s(35),(true->[])),arc(s(50),2,s(54),(true->[])),arc(s(51),0,s(51),(true->[])),arc(s(51),1,s(36),(true->[])),arc(s(51),2,s(54),(true->[])),arc(s(52),0,s(52),(true->[])),arc(s(52),1,s(37),(true->[])),arc(s(52),2,s(54),(true->[])),arc(s(53),0,s(52),(true->[])),arc(s(53),1,s(53),(true->[])),arc(s(53),2,s(54),(true->[])),arc(s(54),0,s(54),(true->[])),arc(s(54),1,s(54),(true->[])),arc(s(54),2,s(54),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_lt_up_minus_5, kernel([source(s(1)),sink(s(65)),sink(s(66)),sink(s(67)),sink(s(68)),sink(s(69)),sink(s(70)),sink(s(71)),sink(s(72)),sink(s(73)),sink(s(74)),sink(s(75)),sink(s(76)),sink(s(77)),sink(s(78)),sink(s(79)),sink(s(80)),sink(s(81)),sink(s(82)),sink(s(83))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(4),(true->[])),arc(s(2),0,s(8),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(9),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(8),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(16),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(16),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(14),(true->[])),arc(s(7),1,s(17),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(18),(true->[])),arc(s(8),2,s(6),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(17),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(19),(true->[])),arc(s(10),2,s(19),(true->[])),arc(s(11),0,s(27),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(27),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(6),(true->[])),arc(s(13),0,s(27),(true->[])),arc(s(13),1,s(22),(true->[])),arc(s(13),2,s(13),(true->[])),arc(s(14),0,s(24),(true->[])),arc(s(14),1,s(28),(true->[])),arc(s(14),2,s(2),(true->[])),arc(s(15),0,s(25),(true->[])),arc(s(15),1,s(29),(true->[])),arc(s(15),2,s(6),(true->[])),arc(s(16),0,s(26),(true->[])),arc(s(16),1,s(30),(true->[])),arc(s(16),2,s(13),(true->[])),arc(s(17),0,s(24),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(31),(true->[])),arc(s(18),0,s(25),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(31),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(31),(true->[])),arc(s(19),2,s(31),(true->[])),arc(s(20),0,s(41),(true->[])),arc(s(20),1,s(32),(true->[])),arc(s(20),2,s(2),(true->[])),arc(s(21),0,s(41),(true->[])),arc(s(21),1,s(33),(true->[])),arc(s(21),2,s(6),(true->[])),arc(s(22),0,s(41),(true->[])),arc(s(22),1,s(34),(true->[])),arc(s(22),2,s(13),(true->[])),arc(s(23),0,s(41),(true->[])),arc(s(23),1,s(35),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(37),(true->[])),arc(s(24),1,s(42),(true->[])),arc(s(24),2,s(2),(true->[])),arc(s(25),0,s(38),(true->[])),arc(s(25),1,s(43),(true->[])),arc(s(25),2,s(6),(true->[])),arc(s(26),0,s(39),(true->[])),arc(s(26),1,s(44),(true->[])),arc(s(26),2,s(13),(true->[])),arc(s(27),0,s(40),(true->[])),arc(s(27),1,s(45),(true->[])),arc(s(27),2,s(23),(true->[])),arc(s(28),0,s(37),(true->[])),arc(s(28),1,s(42),(true->[])),arc(s(28),2,s(46),(true->[])),arc(s(29),0,s(38),(true->[])),arc(s(29),1,s(43),(true->[])),arc(s(29),2,s(46),(true->[])),arc(s(30),0,s(39),(true->[])),arc(s(30),1,s(44),(true->[])),arc(s(30),2,s(46),(true->[])),arc(s(31),0,s(41),(true->[])),arc(s(31),1,s(46),(true->[])),arc(s(31),2,s(46),(true->[])),arc(s(32),0,s(52),(true->[])),arc(s(32),1,s(53),(true->[])),arc(s(32),2,s(2),(true->[])),arc(s(33),0,s(52),(true->[])),arc(s(33),1,s(54),(true->[])),arc(s(33),2,s(6),(true->[])),arc(s(34),0,s(52),(true->[])),arc(s(34),1,s(55),(true->[])),arc(s(34),2,s(13),(true->[])),arc(s(35),0,s(52),(true->[])),arc(s(35),1,s(56),(true->[])),arc(s(35),2,s(23),(true->[])),arc(s(36),0,s(52),(true->[])),arc(s(36),1,s(57),(true->[])),arc(s(36),2,s(36),(true->[])),arc(s(37),0,s(47),(true->[])),arc(s(37),1,s(59),(true->[])),arc(s(37),2,s(2),(true->[])),arc(s(38),0,s(48),(true->[])),arc(s(38),1,s(60),(true->[])),arc(s(38),2,s(6),(true->[])),arc(s(39),0,s(49),(true->[])),arc(s(39),1,s(61),(true->[])),arc(s(39),2,s(13),(true->[])),arc(s(40),0,s(50),(true->[])),arc(s(40),1,s(62),(true->[])),arc(s(40),2,s(23),(true->[])),arc(s(41),0,s(51),(true->[])),arc(s(41),1,s(63),(true->[])),arc(s(41),2,s(36),(true->[])),arc(s(42),0,s(47),(true->[])),arc(s(42),1,s(59),(true->[])),arc(s(42),2,s(64),(true->[])),arc(s(43),0,s(48),(true->[])),arc(s(43),1,s(60),(true->[])),arc(s(43),2,s(64),(true->[])),arc(s(44),0,s(49),(true->[])),arc(s(44),1,s(61),(true->[])),arc(s(44),2,s(64),(true->[])),arc(s(45),0,s(50),(true->[])),arc(s(45),1,s(62),(true->[])),arc(s(45),2,s(64),(true->[])),arc(s(46),0,s(52),(true->[])),arc(s(46),1,s(64),(true->[])),arc(s(46),2,s(64),(true->[])),arc(s(47),0,s(65),(true->[])),arc(s(47),1,s(77),(true->[])),arc(s(47),2,s(2),(true->[])),arc(s(48),0,s(66),(true->[])),arc(s(48),1,s(78),(true->[])),arc(s(48),2,s(6),(true->[])),arc(s(49),0,s(67),(true->[])),arc(s(49),1,s(79),(true->[])),arc(s(49),2,s(13),(true->[])),arc(s(50),0,s(68),(true->[])),arc(s(50),1,s(80),(true->[])),arc(s(50),2,s(23),(true->[])),arc(s(51),0,s(69),(true->[])),arc(s(51),1,s(81),(true->[])),arc(s(51),2,s(36),(true->[])),arc(s(52),0,s(70),(true->[])),arc(s(52),1,s(82),(true->[])),arc(s(52),2,s(58),(true->[])),arc(s(53),0,s(83),(true->[])),arc(s(53),1,s(71),(true->[])),arc(s(53),2,s(2),(true->[])),arc(s(54),0,s(83),(true->[])),arc(s(54),1,s(72),(true->[])),arc(s(54),2,s(6),(true->[])),arc(s(55),0,s(83),(true->[])),arc(s(55),1,s(73),(true->[])),arc(s(55),2,s(13),(true->[])),arc(s(56),0,s(83),(true->[])),arc(s(56),1,s(74),(true->[])),arc(s(56),2,s(23),(true->[])),arc(s(57),0,s(83),(true->[])),arc(s(57),1,s(75),(true->[])),arc(s(57),2,s(36),(true->[])),arc(s(58),0,s(83),(true->[])),arc(s(58),1,s(76),(true->[])),arc(s(58),2,s(58),(true->[])),arc(s(59),0,s(65),(true->[])),arc(s(59),1,s(77),(true->[])),arc(s(59),2,s(83),(true->[])),arc(s(60),0,s(66),(true->[])),arc(s(60),1,s(78),(true->[])),arc(s(60),2,s(83),(true->[])),arc(s(61),0,s(67),(true->[])),arc(s(61),1,s(79),(true->[])),arc(s(61),2,s(83),(true->[])),arc(s(62),0,s(68),(true->[])),arc(s(62),1,s(80),(true->[])),arc(s(62),2,s(83),(true->[])),arc(s(63),0,s(69),(true->[])),arc(s(63),1,s(81),(true->[])),arc(s(63),2,s(83),(true->[])),arc(s(64),0,s(83),(true->[])),arc(s(64),1,s(83),(true->[])),arc(s(64),2,s(83),(true->[])),arc(s(65),0,s(65),(true->[])),arc(s(65),1,s(77),(true->[])),arc(s(65),2,s(2),(true->[])),arc(s(66),0,s(66),(true->[])),arc(s(66),1,s(78),(true->[])),arc(s(66),2,s(6),(true->[])),arc(s(67),0,s(67),(true->[])),arc(s(67),1,s(79),(true->[])),arc(s(67),2,s(13),(true->[])),arc(s(68),0,s(68),(true->[])),arc(s(68),1,s(80),(true->[])),arc(s(68),2,s(23),(true->[])),arc(s(69),0,s(69),(true->[])),arc(s(69),1,s(81),(true->[])),arc(s(69),2,s(36),(true->[])),arc(s(70),0,s(70),(true->[])),arc(s(70),1,s(82),(true->[])),arc(s(70),2,s(58),(true->[])),arc(s(71),0,s(83),(true->[])),arc(s(71),1,s(71),(true->[])),arc(s(71),2,s(2),(true->[])),arc(s(72),0,s(83),(true->[])),arc(s(72),1,s(72),(true->[])),arc(s(72),2,s(6),(true->[])),arc(s(73),0,s(83),(true->[])),arc(s(73),1,s(73),(true->[])),arc(s(73),2,s(13),(true->[])),arc(s(74),0,s(83),(true->[])),arc(s(74),1,s(74),(true->[])),arc(s(74),2,s(23),(true->[])),arc(s(75),0,s(83),(true->[])),arc(s(75),1,s(75),(true->[])),arc(s(75),2,s(36),(true->[])),arc(s(76),0,s(83),(true->[])),arc(s(76),1,s(76),(true->[])),arc(s(76),2,s(58),(true->[])),arc(s(77),0,s(65),(true->[])),arc(s(77),1,s(77),(true->[])),arc(s(77),2,s(83),(true->[])),arc(s(78),0,s(66),(true->[])),arc(s(78),1,s(78),(true->[])),arc(s(78),2,s(83),(true->[])),arc(s(79),0,s(67),(true->[])),arc(s(79),1,s(79),(true->[])),arc(s(79),2,s(83),(true->[])),arc(s(80),0,s(68),(true->[])),arc(s(80),1,s(80),(true->[])),arc(s(80),2,s(83),(true->[])),arc(s(81),0,s(69),(true->[])),arc(s(81),1,s(81),(true->[])),arc(s(81),2,s(83),(true->[])),arc(s(82),0,s(70),(true->[])),arc(s(82),1,s(82),(true->[])),arc(s(82),2,s(83),(true->[])),arc(s(83),0,s(83),(true->[])),arc(s(83),1,s(83),(true->[])),arc(s(83),2,s(83),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(3)),sink(s(8)*s(3))],[arc(s(1)*s(1),0,s(2)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(2),0,s(5)*s(2),(true->[])),arc(s(2)*s(2),1,s(7)*s(1),(true->[])),arc(s(2)*s(2),2,s(3)*s(3),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(1),(true->[])),arc(s(3)*s(3),0,s(8)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(3)*s(3),(true->[])),arc(s(5)*s(2),0,s(5)*s(2),(true->[])),arc(s(5)*s(2),1,s(7)*s(1),(true->[])),arc(s(5)*s(2),2,s(3)*s(3),(true->[])),arc(s(7)*s(1),0,s(5)*s(2),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(1),(true->[])),arc(s(8)*s(2),2,s(8)*s(3),(true->[])),arc(s(6)*s(3),0,s(8)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(3)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(8)),sink(s(8)*s(8))],[arc(s(1)*s(1),0,s(2)*s(4),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(4),0,s(5)*s(5),(true->[])),arc(s(2)*s(4),1,s(7)*s(2),(true->[])),arc(s(2)*s(4),2,s(3)*s(7),(true->[])),arc(s(4)*s(1),0,s(8)*s(4),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(1),(true->[])),arc(s(3)*s(7),0,s(8)*s(6),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(3)*s(8),(true->[])),arc(s(5)*s(5),0,s(5)*s(5),(true->[])),arc(s(5)*s(5),1,s(7)*s(2),(true->[])),arc(s(5)*s(5),2,s(3)*s(8),(true->[])),arc(s(7)*s(2),0,s(5)*s(5),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(4),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(4),0,s(8)*s(5),(true->[])),arc(s(8)*s(4),1,s(8)*s(2),(true->[])),arc(s(8)*s(4),2,s(8)*s(7),(true->[])),arc(s(3)*s(8),0,s(8)*s(8),(true->[])),arc(s(3)*s(8),1,s(6)*s(8),(true->[])),arc(s(3)*s(8),2,s(3)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(6),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(3)*s(8),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(3),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(8)*s(2),0,s(8)*s(5),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(1),(true->[])),arc(s(8)*s(5),0,s(8)*s(5),(true->[])),arc(s(8)*s(5),1,s(8)*s(2),(true->[])),arc(s(8)*s(5),2,s(8)*s(8),(true->[])),arc(s(8)*s(7),0,s(8)*s(6),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(8),(true->[])),arc(s(6)*s(8),0,s(8)*s(8),(true->[])),arc(s(6)*s(8),1,s(6)*s(8),(true->[])),arc(s(6)*s(8),2,s(3)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(8),(true->[])),arc(s(8)*s(8),1,s(8)*s(8),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(8)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(15)),sink(s(8)*s(15))],[arc(s(1)*s(1),0,s(2)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(5)*s(8),(true->[])),arc(s(2)*s(3),1,s(7)*s(5),(true->[])),arc(s(2)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(1),(true->[])),arc(s(3)*s(4),0,s(8)*s(9),(true->[])),arc(s(3)*s(4),1,s(6)*s(10),(true->[])),arc(s(3)*s(4),2,s(3)*s(14),(true->[])),arc(s(5)*s(8),0,s(5)*s(11),(true->[])),arc(s(5)*s(8),1,s(7)*s(5),(true->[])),arc(s(5)*s(8),2,s(3)*s(14),(true->[])),arc(s(7)*s(5),0,s(5)*s(11),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(3),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(3),0,s(8)*s(8),(true->[])),arc(s(8)*s(3),1,s(8)*s(5),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(3)*s(14),0,s(8)*s(13),(true->[])),arc(s(3)*s(14),1,s(6)*s(14),(true->[])),arc(s(3)*s(14),2,s(3)*s(15),(true->[])),arc(s(6)*s(10),0,s(8)*s(9),(true->[])),arc(s(6)*s(10),1,s(6)*s(10),(true->[])),arc(s(6)*s(10),2,s(3)*s(15),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(8)*s(6),(true->[])),arc(s(8)*s(9),2,s(8)*s(14),(true->[])),arc(s(5)*s(11),0,s(5)*s(11),(true->[])),arc(s(5)*s(11),1,s(7)*s(5),(true->[])),arc(s(5)*s(11),2,s(3)*s(15),(true->[])),arc(s(8)*s(4),0,s(8)*s(9),(true->[])),arc(s(8)*s(4),1,s(8)*s(10),(true->[])),arc(s(8)*s(4),2,s(8)*s(14),(true->[])),arc(s(8)*s(5),0,s(8)*s(11),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(1),(true->[])),arc(s(8)*s(8),0,s(8)*s(11),(true->[])),arc(s(8)*s(8),1,s(8)*s(5),(true->[])),arc(s(8)*s(8),2,s(8)*s(14),(true->[])),arc(s(3)*s(15),0,s(8)*s(15),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(3)*s(15),(true->[])),arc(s(6)*s(14),0,s(8)*s(13),(true->[])),arc(s(6)*s(14),1,s(6)*s(14),(true->[])),arc(s(6)*s(14),2,s(3)*s(15),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(7),(true->[])),arc(s(8)*s(13),2,s(8)*s(15),(true->[])),arc(s(8)*s(6),0,s(8)*s(12),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(2),(true->[])),arc(s(8)*s(12),0,s(8)*s(12),(true->[])),arc(s(8)*s(12),1,s(8)*s(6),(true->[])),arc(s(8)*s(12),2,s(8)*s(15),(true->[])),arc(s(8)*s(14),0,s(8)*s(13),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(8)*s(15),(true->[])),arc(s(8)*s(10),0,s(8)*s(9),(true->[])),arc(s(8)*s(10),1,s(8)*s(10),(true->[])),arc(s(8)*s(10),2,s(8)*s(15),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(8)*s(5),(true->[])),arc(s(8)*s(11),2,s(8)*s(15),(true->[])),arc(s(6)*s(15),0,s(8)*s(15),(true->[])),arc(s(6)*s(15),1,s(6)*s(15),(true->[])),arc(s(6)*s(15),2,s(3)*s(15),(true->[])),arc(s(8)*s(15),0,s(8)*s(15),(true->[])),arc(s(8)*s(15),1,s(8)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(15),(true->[])),arc(s(8)*s(7),0,s(8)*s(13),(true->[])),arc(s(8)*s(7),1,s(8)*s(7),(true->[])),arc(s(8)*s(7),2,s(8)*s(7),(true->[])),arc(s(8)*s(2),0,s(8)*s(9),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(25)),sink(s(8)*s(25))],[arc(s(1)*s(1),0,s(2)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(5)*s(7),(true->[])),arc(s(2)*s(3),1,s(7)*s(6),(true->[])),arc(s(2)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(1),(true->[])),arc(s(3)*s(4),0,s(8)*s(8),(true->[])),arc(s(3)*s(4),1,s(6)*s(9),(true->[])),arc(s(3)*s(4),2,s(3)*s(10),(true->[])),arc(s(5)*s(7),0,s(5)*s(15),(true->[])),arc(s(5)*s(7),1,s(7)*s(11),(true->[])),arc(s(5)*s(7),2,s(3)*s(10),(true->[])),arc(s(7)*s(6),0,s(5)*s(15),(true->[])),arc(s(7)*s(6),1,s(7)*s(11),(true->[])),arc(s(7)*s(6),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(3),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(3),0,s(8)*s(7),(true->[])),arc(s(8)*s(3),1,s(8)*s(6),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(3)*s(10),0,s(8)*s(17),(true->[])),arc(s(3)*s(10),1,s(6)*s(19),(true->[])),arc(s(3)*s(10),2,s(3)*s(24),(true->[])),arc(s(6)*s(9),0,s(8)*s(8),(true->[])),arc(s(6)*s(9),1,s(6)*s(18),(true->[])),arc(s(6)*s(9),2,s(3)*s(24),(true->[])),arc(s(8)*s(8),0,s(8)*s(16),(true->[])),arc(s(8)*s(8),1,s(8)*s(12),(true->[])),arc(s(8)*s(8),2,s(8)*s(10),(true->[])),arc(s(5)*s(15),0,s(5)*s(20),(true->[])),arc(s(5)*s(15),1,s(7)*s(11),(true->[])),arc(s(5)*s(15),2,s(3)*s(24),(true->[])),arc(s(7)*s(11),0,s(5)*s(20),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(8)*s(1),(true->[])),arc(s(8)*s(4),0,s(8)*s(8),(true->[])),arc(s(8)*s(4),1,s(8)*s(9),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(8)*s(6),0,s(8)*s(15),(true->[])),arc(s(8)*s(6),1,s(8)*s(11),(true->[])),arc(s(8)*s(6),2,s(8)*s(1),(true->[])),arc(s(8)*s(7),0,s(8)*s(15),(true->[])),arc(s(8)*s(7),1,s(8)*s(11),(true->[])),arc(s(8)*s(7),2,s(8)*s(10),(true->[])),arc(s(3)*s(24),0,s(8)*s(23),(true->[])),arc(s(3)*s(24),1,s(6)*s(24),(true->[])),arc(s(3)*s(24),2,s(3)*s(25),(true->[])),arc(s(6)*s(19),0,s(8)*s(17),(true->[])),arc(s(6)*s(19),1,s(6)*s(19),(true->[])),arc(s(6)*s(19),2,s(3)*s(25),(true->[])),arc(s(8)*s(17),0,s(8)*s(22),(true->[])),arc(s(8)*s(17),1,s(8)*s(13),(true->[])),arc(s(8)*s(17),2,s(8)*s(24),(true->[])),arc(s(6)*s(18),0,s(8)*s(8),(true->[])),arc(s(6)*s(18),1,s(6)*s(18),(true->[])),arc(s(6)*s(18),2,s(3)*s(25),(true->[])),arc(s(8)*s(10),0,s(8)*s(17),(true->[])),arc(s(8)*s(10),1,s(8)*s(19),(true->[])),arc(s(8)*s(10),2,s(8)*s(24),(true->[])),arc(s(8)*s(12),0,s(8)*s(21),(true->[])),arc(s(8)*s(12),1,s(8)*s(12),(true->[])),arc(s(8)*s(12),2,s(8)*s(2),(true->[])),arc(s(8)*s(16),0,s(8)*s(21),(true->[])),arc(s(8)*s(16),1,s(8)*s(12),(true->[])),arc(s(8)*s(16),2,s(8)*s(24),(true->[])),arc(s(5)*s(20),0,s(5)*s(20),(true->[])),arc(s(5)*s(20),1,s(7)*s(11),(true->[])),arc(s(5)*s(20),2,s(3)*s(25),(true->[])),arc(s(8)*s(9),0,s(8)*s(8),(true->[])),arc(s(8)*s(9),1,s(8)*s(18),(true->[])),arc(s(8)*s(9),2,s(8)*s(24),(true->[])),arc(s(8)*s(11),0,s(8)*s(20),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(1),(true->[])),arc(s(8)*s(15),0,s(8)*s(20),(true->[])),arc(s(8)*s(15),1,s(8)*s(11),(true->[])),arc(s(8)*s(15),2,s(8)*s(24),(true->[])),arc(s(3)*s(25),0,s(8)*s(25),(true->[])),arc(s(3)*s(25),1,s(6)*s(25),(true->[])),arc(s(3)*s(25),2,s(3)*s(25),(true->[])),arc(s(6)*s(24),0,s(8)*s(23),(true->[])),arc(s(6)*s(24),1,s(6)*s(24),(true->[])),arc(s(6)*s(24),2,s(3)*s(25),(true->[])),arc(s(8)*s(23),0,s(8)*s(23),(true->[])),arc(s(8)*s(23),1,s(8)*s(14),(true->[])),arc(s(8)*s(23),2,s(8)*s(25),(true->[])),arc(s(8)*s(13),0,s(8)*s(22),(true->[])),arc(s(8)*s(13),1,s(8)*s(13),(true->[])),arc(s(8)*s(13),2,s(8)*s(5),(true->[])),arc(s(8)*s(22),0,s(8)*s(22),(true->[])),arc(s(8)*s(22),1,s(8)*s(13),(true->[])),arc(s(8)*s(22),2,s(8)*s(25),(true->[])),arc(s(8)*s(24),0,s(8)*s(23),(true->[])),arc(s(8)*s(24),1,s(8)*s(24),(true->[])),arc(s(8)*s(24),2,s(8)*s(25),(true->[])),arc(s(8)*s(19),0,s(8)*s(17),(true->[])),arc(s(8)*s(19),1,s(8)*s(19),(true->[])),arc(s(8)*s(19),2,s(8)*s(25),(true->[])),arc(s(8)*s(2),0,s(8)*s(8),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(21),0,s(8)*s(21),(true->[])),arc(s(8)*s(21),1,s(8)*s(12),(true->[])),arc(s(8)*s(21),2,s(8)*s(25),(true->[])),arc(s(8)*s(18),0,s(8)*s(8),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(8)*s(25),(true->[])),arc(s(8)*s(20),0,s(8)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(11),(true->[])),arc(s(8)*s(20),2,s(8)*s(25),(true->[])),arc(s(6)*s(25),0,s(8)*s(25),(true->[])),arc(s(6)*s(25),1,s(6)*s(25),(true->[])),arc(s(6)*s(25),2,s(3)*s(25),(true->[])),arc(s(8)*s(25),0,s(8)*s(25),(true->[])),arc(s(8)*s(25),1,s(8)*s(25),(true->[])),arc(s(8)*s(25),2,s(8)*s(25),(true->[])),arc(s(8)*s(14),0,s(8)*s(23),(true->[])),arc(s(8)*s(14),1,s(8)*s(14),(true->[])),arc(s(8)*s(14),2,s(8)*s(14),(true->[])),arc(s(8)*s(5),0,s(8)*s(17),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(38)),sink(s(8)*s(38))],[arc(s(1)*s(1),0,s(2)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(5)*s(7),(true->[])),arc(s(2)*s(3),1,s(7)*s(6),(true->[])),arc(s(2)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(1),(true->[])),arc(s(3)*s(4),0,s(8)*s(8),(true->[])),arc(s(3)*s(4),1,s(6)*s(9),(true->[])),arc(s(3)*s(4),2,s(3)*s(10),(true->[])),arc(s(5)*s(7),0,s(5)*s(14),(true->[])),arc(s(5)*s(7),1,s(7)*s(12),(true->[])),arc(s(5)*s(7),2,s(3)*s(10),(true->[])),arc(s(7)*s(6),0,s(5)*s(14),(true->[])),arc(s(7)*s(6),1,s(7)*s(12),(true->[])),arc(s(7)*s(6),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(3),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(3),0,s(8)*s(7),(true->[])),arc(s(8)*s(3),1,s(8)*s(6),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(3)*s(10),0,s(8)*s(16),(true->[])),arc(s(3)*s(10),1,s(6)*s(18),(true->[])),arc(s(3)*s(10),2,s(3)*s(19),(true->[])),arc(s(6)*s(9),0,s(8)*s(8),(true->[])),arc(s(6)*s(9),1,s(6)*s(17),(true->[])),arc(s(6)*s(9),2,s(3)*s(19),(true->[])),arc(s(8)*s(8),0,s(8)*s(15),(true->[])),arc(s(8)*s(8),1,s(8)*s(13),(true->[])),arc(s(8)*s(8),2,s(8)*s(10),(true->[])),arc(s(5)*s(14),0,s(5)*s(25),(true->[])),arc(s(5)*s(14),1,s(7)*s(20),(true->[])),arc(s(5)*s(14),2,s(3)*s(19),(true->[])),arc(s(7)*s(12),0,s(5)*s(25),(true->[])),arc(s(7)*s(12),1,s(7)*s(20),(true->[])),arc(s(7)*s(12),2,s(8)*s(1),(true->[])),arc(s(8)*s(4),0,s(8)*s(8),(true->[])),arc(s(8)*s(4),1,s(8)*s(9),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(8)*s(6),0,s(8)*s(14),(true->[])),arc(s(8)*s(6),1,s(8)*s(12),(true->[])),arc(s(8)*s(6),2,s(8)*s(1),(true->[])),arc(s(8)*s(7),0,s(8)*s(14),(true->[])),arc(s(8)*s(7),1,s(8)*s(12),(true->[])),arc(s(8)*s(7),2,s(8)*s(10),(true->[])),arc(s(3)*s(19),0,s(8)*s(28),(true->[])),arc(s(3)*s(19),1,s(6)*s(31),(true->[])),arc(s(3)*s(19),2,s(3)*s(37),(true->[])),arc(s(6)*s(18),0,s(8)*s(16),(true->[])),arc(s(6)*s(18),1,s(6)*s(30),(true->[])),arc(s(6)*s(18),2,s(3)*s(37),(true->[])),arc(s(8)*s(16),0,s(8)*s(27),(true->[])),arc(s(8)*s(16),1,s(8)*s(22),(true->[])),arc(s(8)*s(16),2,s(8)*s(19),(true->[])),arc(s(6)*s(17),0,s(8)*s(8),(true->[])),arc(s(6)*s(17),1,s(6)*s(29),(true->[])),arc(s(6)*s(17),2,s(3)*s(37),(true->[])),arc(s(8)*s(10),0,s(8)*s(16),(true->[])),arc(s(8)*s(10),1,s(8)*s(18),(true->[])),arc(s(8)*s(10),2,s(8)*s(19),(true->[])),arc(s(8)*s(13),0,s(8)*s(26),(true->[])),arc(s(8)*s(13),1,s(8)*s(21),(true->[])),arc(s(8)*s(13),2,s(8)*s(2),(true->[])),arc(s(8)*s(15),0,s(8)*s(26),(true->[])),arc(s(8)*s(15),1,s(8)*s(21),(true->[])),arc(s(8)*s(15),2,s(8)*s(19),(true->[])),arc(s(5)*s(25),0,s(5)*s(32),(true->[])),arc(s(5)*s(25),1,s(7)*s(20),(true->[])),arc(s(5)*s(25),2,s(3)*s(37),(true->[])),arc(s(7)*s(20),0,s(5)*s(32),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(8)*s(1),(true->[])),arc(s(8)*s(9),0,s(8)*s(8),(true->[])),arc(s(8)*s(9),1,s(8)*s(17),(true->[])),arc(s(8)*s(9),2,s(8)*s(19),(true->[])),arc(s(8)*s(12),0,s(8)*s(25),(true->[])),arc(s(8)*s(12),1,s(8)*s(20),(true->[])),arc(s(8)*s(12),2,s(8)*s(1),(true->[])),arc(s(8)*s(14),0,s(8)*s(25),(true->[])),arc(s(8)*s(14),1,s(8)*s(20),(true->[])),arc(s(8)*s(14),2,s(8)*s(19),(true->[])),arc(s(3)*s(37),0,s(8)*s(36),(true->[])),arc(s(3)*s(37),1,s(6)*s(37),(true->[])),arc(s(3)*s(37),2,s(3)*s(38),(true->[])),arc(s(6)*s(31),0,s(8)*s(28),(true->[])),arc(s(6)*s(31),1,s(6)*s(31),(true->[])),arc(s(6)*s(31),2,s(3)*s(38),(true->[])),arc(s(8)*s(28),0,s(8)*s(35),(true->[])),arc(s(8)*s(28),1,s(8)*s(23),(true->[])),arc(s(8)*s(28),2,s(8)*s(37),(true->[])),arc(s(6)*s(30),0,s(8)*s(16),(true->[])),arc(s(6)*s(30),1,s(6)*s(30),(true->[])),arc(s(6)*s(30),2,s(3)*s(38),(true->[])),arc(s(8)*s(19),0,s(8)*s(28),(true->[])),arc(s(8)*s(19),1,s(8)*s(31),(true->[])),arc(s(8)*s(19),2,s(8)*s(37),(true->[])),arc(s(8)*s(22),0,s(8)*s(34),(true->[])),arc(s(8)*s(22),1,s(8)*s(22),(true->[])),arc(s(8)*s(22),2,s(8)*s(5),(true->[])),arc(s(8)*s(27),0,s(8)*s(34),(true->[])),arc(s(8)*s(27),1,s(8)*s(22),(true->[])),arc(s(8)*s(27),2,s(8)*s(37),(true->[])),arc(s(6)*s(29),0,s(8)*s(8),(true->[])),arc(s(6)*s(29),1,s(6)*s(29),(true->[])),arc(s(6)*s(29),2,s(3)*s(38),(true->[])),arc(s(8)*s(18),0,s(8)*s(16),(true->[])),arc(s(8)*s(18),1,s(8)*s(30),(true->[])),arc(s(8)*s(18),2,s(8)*s(37),(true->[])),arc(s(8)*s(2),0,s(8)*s(8),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(21),0,s(8)*s(33),(true->[])),arc(s(8)*s(21),1,s(8)*s(21),(true->[])),arc(s(8)*s(21),2,s(8)*s(2),(true->[])),arc(s(8)*s(26),0,s(8)*s(33),(true->[])),arc(s(8)*s(26),1,s(8)*s(21),(true->[])),arc(s(8)*s(26),2,s(8)*s(37),(true->[])),arc(s(5)*s(32),0,s(5)*s(32),(true->[])),arc(s(5)*s(32),1,s(7)*s(20),(true->[])),arc(s(5)*s(32),2,s(3)*s(38),(true->[])),arc(s(8)*s(17),0,s(8)*s(8),(true->[])),arc(s(8)*s(17),1,s(8)*s(29),(true->[])),arc(s(8)*s(17),2,s(8)*s(37),(true->[])),arc(s(8)*s(20),0,s(8)*s(32),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(8)*s(1),(true->[])),arc(s(8)*s(25),0,s(8)*s(32),(true->[])),arc(s(8)*s(25),1,s(8)*s(20),(true->[])),arc(s(8)*s(25),2,s(8)*s(37),(true->[])),arc(s(3)*s(38),0,s(8)*s(38),(true->[])),arc(s(3)*s(38),1,s(6)*s(38),(true->[])),arc(s(3)*s(38),2,s(3)*s(38),(true->[])),arc(s(6)*s(37),0,s(8)*s(36),(true->[])),arc(s(6)*s(37),1,s(6)*s(37),(true->[])),arc(s(6)*s(37),2,s(3)*s(38),(true->[])),arc(s(8)*s(36),0,s(8)*s(36),(true->[])),arc(s(8)*s(36),1,s(8)*s(24),(true->[])),arc(s(8)*s(36),2,s(8)*s(38),(true->[])),arc(s(8)*s(23),0,s(8)*s(35),(true->[])),arc(s(8)*s(23),1,s(8)*s(23),(true->[])),arc(s(8)*s(23),2,s(8)*s(11),(true->[])),arc(s(8)*s(35),0,s(8)*s(35),(true->[])),arc(s(8)*s(35),1,s(8)*s(23),(true->[])),arc(s(8)*s(35),2,s(8)*s(38),(true->[])),arc(s(8)*s(37),0,s(8)*s(36),(true->[])),arc(s(8)*s(37),1,s(8)*s(37),(true->[])),arc(s(8)*s(37),2,s(8)*s(38),(true->[])),arc(s(8)*s(31),0,s(8)*s(28),(true->[])),arc(s(8)*s(31),1,s(8)*s(31),(true->[])),arc(s(8)*s(31),2,s(8)*s(38),(true->[])),arc(s(8)*s(5),0,s(8)*s(16),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(34),0,s(8)*s(34),(true->[])),arc(s(8)*s(34),1,s(8)*s(22),(true->[])),arc(s(8)*s(34),2,s(8)*s(38),(true->[])),arc(s(8)*s(30),0,s(8)*s(16),(true->[])),arc(s(8)*s(30),1,s(8)*s(30),(true->[])),arc(s(8)*s(30),2,s(8)*s(38),(true->[])),arc(s(8)*s(33),0,s(8)*s(33),(true->[])),arc(s(8)*s(33),1,s(8)*s(21),(true->[])),arc(s(8)*s(33),2,s(8)*s(38),(true->[])),arc(s(8)*s(29),0,s(8)*s(8),(true->[])),arc(s(8)*s(29),1,s(8)*s(29),(true->[])),arc(s(8)*s(29),2,s(8)*s(38),(true->[])),arc(s(8)*s(32),0,s(8)*s(32),(true->[])),arc(s(8)*s(32),1,s(8)*s(20),(true->[])),arc(s(8)*s(32),2,s(8)*s(38),(true->[])),arc(s(6)*s(38),0,s(8)*s(38),(true->[])),arc(s(6)*s(38),1,s(6)*s(38),(true->[])),arc(s(6)*s(38),2,s(3)*s(38),(true->[])),arc(s(8)*s(38),0,s(8)*s(38),(true->[])),arc(s(8)*s(38),1,s(8)*s(38),(true->[])),arc(s(8)*s(38),2,s(8)*s(38),(true->[])),arc(s(8)*s(24),0,s(8)*s(36),(true->[])),arc(s(8)*s(24),1,s(8)*s(24),(true->[])),arc(s(8)*s(24),2,s(8)*s(24),(true->[])),arc(s(8)*s(11),0,s(8)*s(28),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(54)),sink(s(8)*s(54))],[arc(s(1)*s(1),0,s(2)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(2)*s(3),0,s(5)*s(7),(true->[])),arc(s(2)*s(3),1,s(7)*s(6),(true->[])),arc(s(2)*s(3),2,s(3)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(8)*s(1),(true->[])),arc(s(4)*s(1),2,s(8)*s(1),(true->[])),arc(s(3)*s(4),0,s(8)*s(8),(true->[])),arc(s(3)*s(4),1,s(6)*s(9),(true->[])),arc(s(3)*s(4),2,s(3)*s(10),(true->[])),arc(s(5)*s(7),0,s(5)*s(14),(true->[])),arc(s(5)*s(7),1,s(7)*s(12),(true->[])),arc(s(5)*s(7),2,s(3)*s(10),(true->[])),arc(s(7)*s(6),0,s(5)*s(14),(true->[])),arc(s(7)*s(6),1,s(7)*s(12),(true->[])),arc(s(7)*s(6),2,s(8)*s(1),(true->[])),arc(s(8)*s(1),0,s(8)*s(3),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(1),(true->[])),arc(s(8)*s(3),0,s(8)*s(7),(true->[])),arc(s(8)*s(3),1,s(8)*s(6),(true->[])),arc(s(8)*s(3),2,s(8)*s(4),(true->[])),arc(s(3)*s(10),0,s(8)*s(16),(true->[])),arc(s(3)*s(10),1,s(6)*s(18),(true->[])),arc(s(3)*s(10),2,s(3)*s(19),(true->[])),arc(s(6)*s(9),0,s(8)*s(8),(true->[])),arc(s(6)*s(9),1,s(6)*s(17),(true->[])),arc(s(6)*s(9),2,s(3)*s(19),(true->[])),arc(s(8)*s(8),0,s(8)*s(15),(true->[])),arc(s(8)*s(8),1,s(8)*s(13),(true->[])),arc(s(8)*s(8),2,s(8)*s(10),(true->[])),arc(s(5)*s(14),0,s(5)*s(24),(true->[])),arc(s(5)*s(14),1,s(7)*s(21),(true->[])),arc(s(5)*s(14),2,s(3)*s(19),(true->[])),arc(s(7)*s(12),0,s(5)*s(24),(true->[])),arc(s(7)*s(12),1,s(7)*s(21),(true->[])),arc(s(7)*s(12),2,s(8)*s(1),(true->[])),arc(s(8)*s(4),0,s(8)*s(8),(true->[])),arc(s(8)*s(4),1,s(8)*s(9),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(8)*s(6),0,s(8)*s(14),(true->[])),arc(s(8)*s(6),1,s(8)*s(12),(true->[])),arc(s(8)*s(6),2,s(8)*s(1),(true->[])),arc(s(8)*s(7),0,s(8)*s(14),(true->[])),arc(s(8)*s(7),1,s(8)*s(12),(true->[])),arc(s(8)*s(7),2,s(8)*s(10),(true->[])),arc(s(3)*s(19),0,s(8)*s(27),(true->[])),arc(s(3)*s(19),1,s(6)*s(30),(true->[])),arc(s(3)*s(19),2,s(3)*s(31),(true->[])),arc(s(6)*s(18),0,s(8)*s(16),(true->[])),arc(s(6)*s(18),1,s(6)*s(29),(true->[])),arc(s(6)*s(18),2,s(3)*s(31),(true->[])),arc(s(8)*s(16),0,s(8)*s(26),(true->[])),arc(s(8)*s(16),1,s(8)*s(23),(true->[])),arc(s(8)*s(16),2,s(8)*s(19),(true->[])),arc(s(6)*s(17),0,s(8)*s(8),(true->[])),arc(s(6)*s(17),1,s(6)*s(28),(true->[])),arc(s(6)*s(17),2,s(3)*s(31),(true->[])),arc(s(8)*s(10),0,s(8)*s(16),(true->[])),arc(s(8)*s(10),1,s(8)*s(18),(true->[])),arc(s(8)*s(10),2,s(8)*s(19),(true->[])),arc(s(8)*s(13),0,s(8)*s(25),(true->[])),arc(s(8)*s(13),1,s(8)*s(22),(true->[])),arc(s(8)*s(13),2,s(8)*s(2),(true->[])),arc(s(8)*s(15),0,s(8)*s(25),(true->[])),arc(s(8)*s(15),1,s(8)*s(22),(true->[])),arc(s(8)*s(15),2,s(8)*s(19),(true->[])),arc(s(5)*s(24),0,s(5)*s(38),(true->[])),arc(s(5)*s(24),1,s(7)*s(32),(true->[])),arc(s(5)*s(24),2,s(3)*s(31),(true->[])),arc(s(7)*s(21),0,s(5)*s(38),(true->[])),arc(s(7)*s(21),1,s(7)*s(32),(true->[])),arc(s(7)*s(21),2,s(8)*s(1),(true->[])),arc(s(8)*s(9),0,s(8)*s(8),(true->[])),arc(s(8)*s(9),1,s(8)*s(17),(true->[])),arc(s(8)*s(9),2,s(8)*s(19),(true->[])),arc(s(8)*s(12),0,s(8)*s(24),(true->[])),arc(s(8)*s(12),1,s(8)*s(21),(true->[])),arc(s(8)*s(12),2,s(8)*s(1),(true->[])),arc(s(8)*s(14),0,s(8)*s(24),(true->[])),arc(s(8)*s(14),1,s(8)*s(21),(true->[])),arc(s(8)*s(14),2,s(8)*s(19),(true->[])),arc(s(3)*s(31),0,s(8)*s(42),(true->[])),arc(s(3)*s(31),1,s(6)*s(46),(true->[])),arc(s(3)*s(31),2,s(3)*s(53),(true->[])),arc(s(6)*s(30),0,s(8)*s(27),(true->[])),arc(s(6)*s(30),1,s(6)*s(45),(true->[])),arc(s(6)*s(30),2,s(3)*s(53),(true->[])),arc(s(8)*s(27),0,s(8)*s(41),(true->[])),arc(s(8)*s(27),1,s(8)*s(35),(true->[])),arc(s(8)*s(27),2,s(8)*s(31),(true->[])),arc(s(6)*s(29),0,s(8)*s(16),(true->[])),arc(s(6)*s(29),1,s(6)*s(44),(true->[])),arc(s(6)*s(29),2,s(3)*s(53),(true->[])),arc(s(8)*s(19),0,s(8)*s(27),(true->[])),arc(s(8)*s(19),1,s(8)*s(30),(true->[])),arc(s(8)*s(19),2,s(8)*s(31),(true->[])),arc(s(8)*s(23),0,s(8)*s(40),(true->[])),arc(s(8)*s(23),1,s(8)*s(34),(true->[])),arc(s(8)*s(23),2,s(8)*s(5),(true->[])),arc(s(8)*s(26),0,s(8)*s(40),(true->[])),arc(s(8)*s(26),1,s(8)*s(34),(true->[])),arc(s(8)*s(26),2,s(8)*s(31),(true->[])),arc(s(6)*s(28),0,s(8)*s(8),(true->[])),arc(s(6)*s(28),1,s(6)*s(43),(true->[])),arc(s(6)*s(28),2,s(3)*s(53),(true->[])),arc(s(8)*s(18),0,s(8)*s(16),(true->[])),arc(s(8)*s(18),1,s(8)*s(29),(true->[])),arc(s(8)*s(18),2,s(8)*s(31),(true->[])),arc(s(8)*s(2),0,s(8)*s(8),(true->[])),arc(s(8)*s(2),1,s(8)*s(2),(true->[])),arc(s(8)*s(2),2,s(8)*s(2),(true->[])),arc(s(8)*s(22),0,s(8)*s(39),(true->[])),arc(s(8)*s(22),1,s(8)*s(33),(true->[])),arc(s(8)*s(22),2,s(8)*s(2),(true->[])),arc(s(8)*s(25),0,s(8)*s(39),(true->[])),arc(s(8)*s(25),1,s(8)*s(33),(true->[])),arc(s(8)*s(25),2,s(8)*s(31),(true->[])),arc(s(5)*s(38),0,s(5)*s(47),(true->[])),arc(s(5)*s(38),1,s(7)*s(32),(true->[])),arc(s(5)*s(38),2,s(3)*s(53),(true->[])),arc(s(7)*s(32),0,s(5)*s(47),(true->[])),arc(s(7)*s(32),1,s(7)*s(32),(true->[])),arc(s(7)*s(32),2,s(8)*s(1),(true->[])),arc(s(8)*s(17),0,s(8)*s(8),(true->[])),arc(s(8)*s(17),1,s(8)*s(28),(true->[])),arc(s(8)*s(17),2,s(8)*s(31),(true->[])),arc(s(8)*s(21),0,s(8)*s(38),(true->[])),arc(s(8)*s(21),1,s(8)*s(32),(true->[])),arc(s(8)*s(21),2,s(8)*s(1),(true->[])),arc(s(8)*s(24),0,s(8)*s(38),(true->[])),arc(s(8)*s(24),1,s(8)*s(32),(true->[])),arc(s(8)*s(24),2,s(8)*s(31),(true->[])),arc(s(3)*s(53),0,s(8)*s(52),(true->[])),arc(s(3)*s(53),1,s(6)*s(53),(true->[])),arc(s(3)*s(53),2,s(3)*s(54),(true->[])),arc(s(6)*s(46),0,s(8)*s(42),(true->[])),arc(s(6)*s(46),1,s(6)*s(46),(true->[])),arc(s(6)*s(46),2,s(3)*s(54),(true->[])),arc(s(8)*s(42),0,s(8)*s(51),(true->[])),arc(s(8)*s(42),1,s(8)*s(36),(true->[])),arc(s(8)*s(42),2,s(8)*s(53),(true->[])),arc(s(6)*s(45),0,s(8)*s(27),(true->[])),arc(s(6)*s(45),1,s(6)*s(45),(true->[])),arc(s(6)*s(45),2,s(3)*s(54),(true->[])),arc(s(8)*s(31),0,s(8)*s(42),(true->[])),arc(s(8)*s(31),1,s(8)*s(46),(true->[])),arc(s(8)*s(31),2,s(8)*s(53),(true->[])),arc(s(8)*s(35),0,s(8)*s(50),(true->[])),arc(s(8)*s(35),1,s(8)*s(35),(true->[])),arc(s(8)*s(35),2,s(8)*s(11),(true->[])),arc(s(8)*s(41),0,s(8)*s(50),(true->[])),arc(s(8)*s(41),1,s(8)*s(35),(true->[])),arc(s(8)*s(41),2,s(8)*s(53),(true->[])),arc(s(6)*s(44),0,s(8)*s(16),(true->[])),arc(s(6)*s(44),1,s(6)*s(44),(true->[])),arc(s(6)*s(44),2,s(3)*s(54),(true->[])),arc(s(8)*s(30),0,s(8)*s(27),(true->[])),arc(s(8)*s(30),1,s(8)*s(45),(true->[])),arc(s(8)*s(30),2,s(8)*s(53),(true->[])),arc(s(8)*s(5),0,s(8)*s(16),(true->[])),arc(s(8)*s(5),1,s(8)*s(5),(true->[])),arc(s(8)*s(5),2,s(8)*s(5),(true->[])),arc(s(8)*s(34),0,s(8)*s(49),(true->[])),arc(s(8)*s(34),1,s(8)*s(34),(true->[])),arc(s(8)*s(34),2,s(8)*s(5),(true->[])),arc(s(8)*s(40),0,s(8)*s(49),(true->[])),arc(s(8)*s(40),1,s(8)*s(34),(true->[])),arc(s(8)*s(40),2,s(8)*s(53),(true->[])),arc(s(6)*s(43),0,s(8)*s(8),(true->[])),arc(s(6)*s(43),1,s(6)*s(43),(true->[])),arc(s(6)*s(43),2,s(3)*s(54),(true->[])),arc(s(8)*s(29),0,s(8)*s(16),(true->[])),arc(s(8)*s(29),1,s(8)*s(44),(true->[])),arc(s(8)*s(29),2,s(8)*s(53),(true->[])),arc(s(8)*s(33),0,s(8)*s(48),(true->[])),arc(s(8)*s(33),1,s(8)*s(33),(true->[])),arc(s(8)*s(33),2,s(8)*s(2),(true->[])),arc(s(8)*s(39),0,s(8)*s(48),(true->[])),arc(s(8)*s(39),1,s(8)*s(33),(true->[])),arc(s(8)*s(39),2,s(8)*s(53),(true->[])),arc(s(5)*s(47),0,s(5)*s(47),(true->[])),arc(s(5)*s(47),1,s(7)*s(32),(true->[])),arc(s(5)*s(47),2,s(3)*s(54),(true->[])),arc(s(8)*s(28),0,s(8)*s(8),(true->[])),arc(s(8)*s(28),1,s(8)*s(43),(true->[])),arc(s(8)*s(28),2,s(8)*s(53),(true->[])),arc(s(8)*s(32),0,s(8)*s(47),(true->[])),arc(s(8)*s(32),1,s(8)*s(32),(true->[])),arc(s(8)*s(32),2,s(8)*s(1),(true->[])),arc(s(8)*s(38),0,s(8)*s(47),(true->[])),arc(s(8)*s(38),1,s(8)*s(32),(true->[])),arc(s(8)*s(38),2,s(8)*s(53),(true->[])),arc(s(3)*s(54),0,s(8)*s(54),(true->[])),arc(s(3)*s(54),1,s(6)*s(54),(true->[])),arc(s(3)*s(54),2,s(3)*s(54),(true->[])),arc(s(6)*s(53),0,s(8)*s(52),(true->[])),arc(s(6)*s(53),1,s(6)*s(53),(true->[])),arc(s(6)*s(53),2,s(3)*s(54),(true->[])),arc(s(8)*s(52),0,s(8)*s(52),(true->[])),arc(s(8)*s(52),1,s(8)*s(37),(true->[])),arc(s(8)*s(52),2,s(8)*s(54),(true->[])),arc(s(8)*s(36),0,s(8)*s(51),(true->[])),arc(s(8)*s(36),1,s(8)*s(36),(true->[])),arc(s(8)*s(36),2,s(8)*s(20),(true->[])),arc(s(8)*s(51),0,s(8)*s(51),(true->[])),arc(s(8)*s(51),1,s(8)*s(36),(true->[])),arc(s(8)*s(51),2,s(8)*s(54),(true->[])),arc(s(8)*s(53),0,s(8)*s(52),(true->[])),arc(s(8)*s(53),1,s(8)*s(53),(true->[])),arc(s(8)*s(53),2,s(8)*s(54),(true->[])),arc(s(8)*s(46),0,s(8)*s(42),(true->[])),arc(s(8)*s(46),1,s(8)*s(46),(true->[])),arc(s(8)*s(46),2,s(8)*s(54),(true->[])),arc(s(8)*s(11),0,s(8)*s(27),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[])),arc(s(8)*s(50),0,s(8)*s(50),(true->[])),arc(s(8)*s(50),1,s(8)*s(35),(true->[])),arc(s(8)*s(50),2,s(8)*s(54),(true->[])),arc(s(8)*s(45),0,s(8)*s(27),(true->[])),arc(s(8)*s(45),1,s(8)*s(45),(true->[])),arc(s(8)*s(45),2,s(8)*s(54),(true->[])),arc(s(8)*s(49),0,s(8)*s(49),(true->[])),arc(s(8)*s(49),1,s(8)*s(34),(true->[])),arc(s(8)*s(49),2,s(8)*s(54),(true->[])),arc(s(8)*s(44),0,s(8)*s(16),(true->[])),arc(s(8)*s(44),1,s(8)*s(44),(true->[])),arc(s(8)*s(44),2,s(8)*s(54),(true->[])),arc(s(8)*s(48),0,s(8)*s(48),(true->[])),arc(s(8)*s(48),1,s(8)*s(33),(true->[])),arc(s(8)*s(48),2,s(8)*s(54),(true->[])),arc(s(8)*s(43),0,s(8)*s(8),(true->[])),arc(s(8)*s(43),1,s(8)*s(43),(true->[])),arc(s(8)*s(43),2,s(8)*s(54),(true->[])),arc(s(8)*s(47),0,s(8)*s(47),(true->[])),arc(s(8)*s(47),1,s(8)*s(32),(true->[])),arc(s(8)*s(47),2,s(8)*s(54),(true->[])),arc(s(6)*s(54),0,s(8)*s(54),(true->[])),arc(s(6)*s(54),1,s(6)*s(54),(true->[])),arc(s(6)*s(54),2,s(3)*s(54),(true->[])),arc(s(8)*s(54),0,s(8)*s(54),(true->[])),arc(s(8)*s(54),1,s(8)*s(54),(true->[])),arc(s(8)*s(54),2,s(8)*s(54),(true->[])),arc(s(8)*s(37),0,s(8)*s(52),(true->[])),arc(s(8)*s(37),1,s(8)*s(37),(true->[])),arc(s(8)*s(37),2,s(8)*s(37),(true->[])),arc(s(8)*s(20),0,s(8)*s(42),(true->[])),arc(s(8)*s(20),1,s(8)*s(20),(true->[])),arc(s(8)*s(20),2,s(8)*s(20),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(12)*s(3)),sink(s(13)*s(3)),sink(s(14)*s(3)),sink(s(16)*s(3)),sink(s(17)*s(3))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(5)*s(2),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(6)*s(2),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(3),0,s(6)*s(3),(true->[])),arc(s(2)*s(3),1,s(7)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(5)*s(2),0,s(11)*s(2),(true->[])),arc(s(5)*s(2),1,s(15)*s(1),(true->[])),arc(s(5)*s(2),2,s(2)*s(3),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(15)*s(1),(true->[])),arc(s(9)*s(1),2,s(17)*s(1),(true->[])),arc(s(6)*s(2),0,s(12)*s(2),(true->[])),arc(s(6)*s(2),1,s(16)*s(1),(true->[])),arc(s(6)*s(2),2,s(8)*s(3),(true->[])),arc(s(10)*s(1),0,s(17)*s(2),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(1),(true->[])),arc(s(6)*s(3),0,s(12)*s(3),(true->[])),arc(s(6)*s(3),1,s(16)*s(3),(true->[])),arc(s(6)*s(3),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(17)*s(3),(true->[])),arc(s(7)*s(3),1,s(13)*s(3),(true->[])),arc(s(7)*s(3),2,s(2)*s(3),(true->[])),arc(s(11)*s(2),0,s(11)*s(2),(true->[])),arc(s(11)*s(2),1,s(15)*s(1),(true->[])),arc(s(11)*s(2),2,s(2)*s(3),(true->[])),arc(s(15)*s(1),0,s(11)*s(2),(true->[])),arc(s(15)*s(1),1,s(15)*s(1),(true->[])),arc(s(15)*s(1),2,s(17)*s(1),(true->[])),arc(s(17)*s(1),0,s(17)*s(2),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(3),0,s(17)*s(3),(true->[])),arc(s(8)*s(3),1,s(14)*s(3),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(12)*s(2),0,s(12)*s(2),(true->[])),arc(s(12)*s(2),1,s(16)*s(1),(true->[])),arc(s(12)*s(2),2,s(8)*s(3),(true->[])),arc(s(16)*s(1),0,s(12)*s(2),(true->[])),arc(s(16)*s(1),1,s(16)*s(1),(true->[])),arc(s(16)*s(1),2,s(17)*s(1),(true->[])),arc(s(17)*s(2),0,s(17)*s(2),(true->[])),arc(s(17)*s(2),1,s(17)*s(1),(true->[])),arc(s(17)*s(2),2,s(17)*s(3),(true->[])),arc(s(12)*s(3),0,s(12)*s(3),(true->[])),arc(s(12)*s(3),1,s(16)*s(3),(true->[])),arc(s(12)*s(3),2,s(8)*s(3),(true->[])),arc(s(16)*s(3),0,s(12)*s(3),(true->[])),arc(s(16)*s(3),1,s(16)*s(3),(true->[])),arc(s(16)*s(3),2,s(17)*s(3),(true->[])),arc(s(13)*s(3),0,s(17)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(2)*s(3),(true->[])),arc(s(17)*s(3),0,s(17)*s(3),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(14)*s(3),0,s(17)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(8)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(12)*s(15)),sink(s(13)*s(15)),sink(s(14)*s(15)),sink(s(16)*s(15)),sink(s(17)*s(15))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(6)*s(9),(true->[])),arc(s(2)*s(4),1,s(7)*s(10),(true->[])),arc(s(2)*s(4),2,s(2)*s(14),(true->[])),arc(s(5)*s(8),0,s(11)*s(11),(true->[])),arc(s(5)*s(8),1,s(15)*s(5),(true->[])),arc(s(5)*s(8),2,s(2)*s(14),(true->[])),arc(s(9)*s(5),0,s(11)*s(11),(true->[])),arc(s(9)*s(5),1,s(15)*s(5),(true->[])),arc(s(9)*s(5),2,s(17)*s(1),(true->[])),arc(s(6)*s(3),0,s(12)*s(8),(true->[])),arc(s(6)*s(3),1,s(16)*s(5),(true->[])),arc(s(6)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(1),0,s(17)*s(3),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(14),0,s(6)*s(13),(true->[])),arc(s(2)*s(14),1,s(7)*s(14),(true->[])),arc(s(2)*s(14),2,s(2)*s(15),(true->[])),arc(s(6)*s(9),0,s(12)*s(12),(true->[])),arc(s(6)*s(9),1,s(16)*s(6),(true->[])),arc(s(6)*s(9),2,s(8)*s(14),(true->[])),arc(s(7)*s(10),0,s(17)*s(9),(true->[])),arc(s(7)*s(10),1,s(13)*s(10),(true->[])),arc(s(7)*s(10),2,s(2)*s(15),(true->[])),arc(s(11)*s(11),0,s(11)*s(11),(true->[])),arc(s(11)*s(11),1,s(15)*s(5),(true->[])),arc(s(11)*s(11),2,s(2)*s(15),(true->[])),arc(s(15)*s(5),0,s(11)*s(11),(true->[])),arc(s(15)*s(5),1,s(15)*s(5),(true->[])),arc(s(15)*s(5),2,s(17)*s(1),(true->[])),arc(s(17)*s(1),0,s(17)*s(3),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(4),0,s(17)*s(9),(true->[])),arc(s(8)*s(4),1,s(14)*s(10),(true->[])),arc(s(8)*s(4),2,s(8)*s(14),(true->[])),arc(s(12)*s(8),0,s(12)*s(11),(true->[])),arc(s(12)*s(8),1,s(16)*s(5),(true->[])),arc(s(12)*s(8),2,s(8)*s(14),(true->[])),arc(s(16)*s(5),0,s(12)*s(11),(true->[])),arc(s(16)*s(5),1,s(16)*s(5),(true->[])),arc(s(16)*s(5),2,s(17)*s(1),(true->[])),arc(s(17)*s(3),0,s(17)*s(8),(true->[])),arc(s(17)*s(3),1,s(17)*s(5),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(15),0,s(6)*s(15),(true->[])),arc(s(2)*s(15),1,s(7)*s(15),(true->[])),arc(s(2)*s(15),2,s(2)*s(15),(true->[])),arc(s(6)*s(13),0,s(12)*s(13),(true->[])),arc(s(6)*s(13),1,s(16)*s(7),(true->[])),arc(s(6)*s(13),2,s(8)*s(15),(true->[])),arc(s(7)*s(14),0,s(17)*s(13),(true->[])),arc(s(7)*s(14),1,s(13)*s(14),(true->[])),arc(s(7)*s(14),2,s(2)*s(15),(true->[])),arc(s(8)*s(14),0,s(17)*s(13),(true->[])),arc(s(8)*s(14),1,s(14)*s(14),(true->[])),arc(s(8)*s(14),2,s(8)*s(15),(true->[])),arc(s(12)*s(12),0,s(12)*s(12),(true->[])),arc(s(12)*s(12),1,s(16)*s(6),(true->[])),arc(s(12)*s(12),2,s(8)*s(15),(true->[])),arc(s(16)*s(6),0,s(12)*s(12),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(17)*s(2),(true->[])),arc(s(13)*s(10),0,s(17)*s(9),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(2)*s(15),(true->[])),arc(s(17)*s(9),0,s(17)*s(12),(true->[])),arc(s(17)*s(9),1,s(17)*s(6),(true->[])),arc(s(17)*s(9),2,s(17)*s(14),(true->[])),arc(s(14)*s(10),0,s(17)*s(9),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(8)*s(15),(true->[])),arc(s(12)*s(11),0,s(12)*s(11),(true->[])),arc(s(12)*s(11),1,s(16)*s(5),(true->[])),arc(s(12)*s(11),2,s(8)*s(15),(true->[])),arc(s(17)*s(4),0,s(17)*s(9),(true->[])),arc(s(17)*s(4),1,s(17)*s(10),(true->[])),arc(s(17)*s(4),2,s(17)*s(14),(true->[])),arc(s(17)*s(5),0,s(17)*s(11),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(1),(true->[])),arc(s(17)*s(8),0,s(17)*s(11),(true->[])),arc(s(17)*s(8),1,s(17)*s(5),(true->[])),arc(s(17)*s(8),2,s(17)*s(14),(true->[])),arc(s(6)*s(15),0,s(12)*s(15),(true->[])),arc(s(6)*s(15),1,s(16)*s(15),(true->[])),arc(s(6)*s(15),2,s(8)*s(15),(true->[])),arc(s(7)*s(15),0,s(17)*s(15),(true->[])),arc(s(7)*s(15),1,s(13)*s(15),(true->[])),arc(s(7)*s(15),2,s(2)*s(15),(true->[])),arc(s(8)*s(15),0,s(17)*s(15),(true->[])),arc(s(8)*s(15),1,s(14)*s(15),(true->[])),arc(s(8)*s(15),2,s(8)*s(15),(true->[])),arc(s(12)*s(13),0,s(12)*s(13),(true->[])),arc(s(12)*s(13),1,s(16)*s(7),(true->[])),arc(s(12)*s(13),2,s(8)*s(15),(true->[])),arc(s(16)*s(7),0,s(12)*s(13),(true->[])),arc(s(16)*s(7),1,s(16)*s(7),(true->[])),arc(s(16)*s(7),2,s(17)*s(7),(true->[])),arc(s(13)*s(14),0,s(17)*s(13),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(2)*s(15),(true->[])),arc(s(17)*s(13),0,s(17)*s(13),(true->[])),arc(s(17)*s(13),1,s(17)*s(7),(true->[])),arc(s(17)*s(13),2,s(17)*s(15),(true->[])),arc(s(14)*s(14),0,s(17)*s(13),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(8)*s(15),(true->[])),arc(s(17)*s(2),0,s(17)*s(9),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(6),0,s(17)*s(12),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(2),(true->[])),arc(s(17)*s(12),0,s(17)*s(12),(true->[])),arc(s(17)*s(12),1,s(17)*s(6),(true->[])),arc(s(17)*s(12),2,s(17)*s(15),(true->[])),arc(s(17)*s(14),0,s(17)*s(13),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(17)*s(15),(true->[])),arc(s(17)*s(10),0,s(17)*s(9),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(15),(true->[])),arc(s(17)*s(11),0,s(17)*s(11),(true->[])),arc(s(17)*s(11),1,s(17)*s(5),(true->[])),arc(s(17)*s(11),2,s(17)*s(15),(true->[])),arc(s(12)*s(15),0,s(12)*s(15),(true->[])),arc(s(12)*s(15),1,s(16)*s(15),(true->[])),arc(s(12)*s(15),2,s(8)*s(15),(true->[])),arc(s(16)*s(15),0,s(12)*s(15),(true->[])),arc(s(16)*s(15),1,s(16)*s(15),(true->[])),arc(s(16)*s(15),2,s(17)*s(15),(true->[])),arc(s(13)*s(15),0,s(17)*s(15),(true->[])),arc(s(13)*s(15),1,s(13)*s(15),(true->[])),arc(s(13)*s(15),2,s(2)*s(15),(true->[])),arc(s(17)*s(15),0,s(17)*s(15),(true->[])),arc(s(17)*s(15),1,s(17)*s(15),(true->[])),arc(s(17)*s(15),2,s(17)*s(15),(true->[])),arc(s(14)*s(15),0,s(17)*s(15),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(8)*s(15),(true->[])),arc(s(17)*s(7),0,s(17)*s(13),(true->[])),arc(s(17)*s(7),1,s(17)*s(7),(true->[])),arc(s(17)*s(7),2,s(17)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(12)*s(25)),sink(s(13)*s(25)),sink(s(14)*s(25)),sink(s(16)*s(25)),sink(s(17)*s(25))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(7),(true->[])),arc(s(3)*s(3),1,s(9)*s(6),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(6)*s(8),(true->[])),arc(s(2)*s(4),1,s(7)*s(9),(true->[])),arc(s(2)*s(4),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(11)*s(15),(true->[])),arc(s(5)*s(7),1,s(15)*s(11),(true->[])),arc(s(5)*s(7),2,s(2)*s(10),(true->[])),arc(s(9)*s(6),0,s(11)*s(15),(true->[])),arc(s(9)*s(6),1,s(15)*s(11),(true->[])),arc(s(9)*s(6),2,s(17)*s(1),(true->[])),arc(s(6)*s(3),0,s(12)*s(7),(true->[])),arc(s(6)*s(3),1,s(16)*s(6),(true->[])),arc(s(6)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(1),0,s(17)*s(3),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(10),0,s(6)*s(17),(true->[])),arc(s(2)*s(10),1,s(7)*s(19),(true->[])),arc(s(2)*s(10),2,s(2)*s(24),(true->[])),arc(s(6)*s(8),0,s(12)*s(16),(true->[])),arc(s(6)*s(8),1,s(16)*s(12),(true->[])),arc(s(6)*s(8),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(17)*s(8),(true->[])),arc(s(7)*s(9),1,s(13)*s(18),(true->[])),arc(s(7)*s(9),2,s(2)*s(24),(true->[])),arc(s(11)*s(15),0,s(11)*s(20),(true->[])),arc(s(11)*s(15),1,s(15)*s(11),(true->[])),arc(s(11)*s(15),2,s(2)*s(24),(true->[])),arc(s(15)*s(11),0,s(11)*s(20),(true->[])),arc(s(15)*s(11),1,s(15)*s(11),(true->[])),arc(s(15)*s(11),2,s(17)*s(1),(true->[])),arc(s(17)*s(1),0,s(17)*s(3),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(4),0,s(17)*s(8),(true->[])),arc(s(8)*s(4),1,s(14)*s(9),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(12)*s(7),0,s(12)*s(15),(true->[])),arc(s(12)*s(7),1,s(16)*s(11),(true->[])),arc(s(12)*s(7),2,s(8)*s(10),(true->[])),arc(s(16)*s(6),0,s(12)*s(15),(true->[])),arc(s(16)*s(6),1,s(16)*s(11),(true->[])),arc(s(16)*s(6),2,s(17)*s(1),(true->[])),arc(s(17)*s(3),0,s(17)*s(7),(true->[])),arc(s(17)*s(3),1,s(17)*s(6),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(24),0,s(6)*s(23),(true->[])),arc(s(2)*s(24),1,s(7)*s(24),(true->[])),arc(s(2)*s(24),2,s(2)*s(25),(true->[])),arc(s(6)*s(17),0,s(12)*s(22),(true->[])),arc(s(6)*s(17),1,s(16)*s(13),(true->[])),arc(s(6)*s(17),2,s(8)*s(24),(true->[])),arc(s(7)*s(19),0,s(17)*s(17),(true->[])),arc(s(7)*s(19),1,s(13)*s(19),(true->[])),arc(s(7)*s(19),2,s(2)*s(25),(true->[])),arc(s(8)*s(10),0,s(17)*s(17),(true->[])),arc(s(8)*s(10),1,s(14)*s(19),(true->[])),arc(s(8)*s(10),2,s(8)*s(24),(true->[])),arc(s(12)*s(16),0,s(12)*s(21),(true->[])),arc(s(12)*s(16),1,s(16)*s(12),(true->[])),arc(s(12)*s(16),2,s(8)*s(24),(true->[])),arc(s(16)*s(12),0,s(12)*s(21),(true->[])),arc(s(16)*s(12),1,s(16)*s(12),(true->[])),arc(s(16)*s(12),2,s(17)*s(2),(true->[])),arc(s(13)*s(18),0,s(17)*s(8),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(2)*s(25),(true->[])),arc(s(17)*s(8),0,s(17)*s(16),(true->[])),arc(s(17)*s(8),1,s(17)*s(12),(true->[])),arc(s(17)*s(8),2,s(17)*s(10),(true->[])),arc(s(11)*s(20),0,s(11)*s(20),(true->[])),arc(s(11)*s(20),1,s(15)*s(11),(true->[])),arc(s(11)*s(20),2,s(2)*s(25),(true->[])),arc(s(14)*s(9),0,s(17)*s(8),(true->[])),arc(s(14)*s(9),1,s(14)*s(18),(true->[])),arc(s(14)*s(9),2,s(8)*s(24),(true->[])),arc(s(12)*s(15),0,s(12)*s(20),(true->[])),arc(s(12)*s(15),1,s(16)*s(11),(true->[])),arc(s(12)*s(15),2,s(8)*s(24),(true->[])),arc(s(16)*s(11),0,s(12)*s(20),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(17)*s(1),(true->[])),arc(s(17)*s(4),0,s(17)*s(8),(true->[])),arc(s(17)*s(4),1,s(17)*s(9),(true->[])),arc(s(17)*s(4),2,s(17)*s(10),(true->[])),arc(s(17)*s(6),0,s(17)*s(15),(true->[])),arc(s(17)*s(6),1,s(17)*s(11),(true->[])),arc(s(17)*s(6),2,s(17)*s(1),(true->[])),arc(s(17)*s(7),0,s(17)*s(15),(true->[])),arc(s(17)*s(7),1,s(17)*s(11),(true->[])),arc(s(17)*s(7),2,s(17)*s(10),(true->[])),arc(s(2)*s(25),0,s(6)*s(25),(true->[])),arc(s(2)*s(25),1,s(7)*s(25),(true->[])),arc(s(2)*s(25),2,s(2)*s(25),(true->[])),arc(s(6)*s(23),0,s(12)*s(23),(true->[])),arc(s(6)*s(23),1,s(16)*s(14),(true->[])),arc(s(6)*s(23),2,s(8)*s(25),(true->[])),arc(s(7)*s(24),0,s(17)*s(23),(true->[])),arc(s(7)*s(24),1,s(13)*s(24),(true->[])),arc(s(7)*s(24),2,s(2)*s(25),(true->[])),arc(s(8)*s(24),0,s(17)*s(23),(true->[])),arc(s(8)*s(24),1,s(14)*s(24),(true->[])),arc(s(8)*s(24),2,s(8)*s(25),(true->[])),arc(s(12)*s(22),0,s(12)*s(22),(true->[])),arc(s(12)*s(22),1,s(16)*s(13),(true->[])),arc(s(12)*s(22),2,s(8)*s(25),(true->[])),arc(s(16)*s(13),0,s(12)*s(22),(true->[])),arc(s(16)*s(13),1,s(16)*s(13),(true->[])),arc(s(16)*s(13),2,s(17)*s(5),(true->[])),arc(s(13)*s(19),0,s(17)*s(17),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(2)*s(25),(true->[])),arc(s(17)*s(17),0,s(17)*s(22),(true->[])),arc(s(17)*s(17),1,s(17)*s(13),(true->[])),arc(s(17)*s(17),2,s(17)*s(24),(true->[])),arc(s(14)*s(19),0,s(17)*s(17),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(8)*s(25),(true->[])),arc(s(12)*s(21),0,s(12)*s(21),(true->[])),arc(s(12)*s(21),1,s(16)*s(12),(true->[])),arc(s(12)*s(21),2,s(8)*s(25),(true->[])),arc(s(17)*s(2),0,s(17)*s(8),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(17)*s(10),0,s(17)*s(17),(true->[])),arc(s(17)*s(10),1,s(17)*s(19),(true->[])),arc(s(17)*s(10),2,s(17)*s(24),(true->[])),arc(s(17)*s(12),0,s(17)*s(21),(true->[])),arc(s(17)*s(12),1,s(17)*s(12),(true->[])),arc(s(17)*s(12),2,s(17)*s(2),(true->[])),arc(s(17)*s(16),0,s(17)*s(21),(true->[])),arc(s(17)*s(16),1,s(17)*s(12),(true->[])),arc(s(17)*s(16),2,s(17)*s(24),(true->[])),arc(s(14)*s(18),0,s(17)*s(8),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(8)*s(25),(true->[])),arc(s(12)*s(20),0,s(12)*s(20),(true->[])),arc(s(12)*s(20),1,s(16)*s(11),(true->[])),arc(s(12)*s(20),2,s(8)*s(25),(true->[])),arc(s(17)*s(9),0,s(17)*s(8),(true->[])),arc(s(17)*s(9),1,s(17)*s(18),(true->[])),arc(s(17)*s(9),2,s(17)*s(24),(true->[])),arc(s(17)*s(11),0,s(17)*s(20),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(1),(true->[])),arc(s(17)*s(15),0,s(17)*s(20),(true->[])),arc(s(17)*s(15),1,s(17)*s(11),(true->[])),arc(s(17)*s(15),2,s(17)*s(24),(true->[])),arc(s(6)*s(25),0,s(12)*s(25),(true->[])),arc(s(6)*s(25),1,s(16)*s(25),(true->[])),arc(s(6)*s(25),2,s(8)*s(25),(true->[])),arc(s(7)*s(25),0,s(17)*s(25),(true->[])),arc(s(7)*s(25),1,s(13)*s(25),(true->[])),arc(s(7)*s(25),2,s(2)*s(25),(true->[])),arc(s(8)*s(25),0,s(17)*s(25),(true->[])),arc(s(8)*s(25),1,s(14)*s(25),(true->[])),arc(s(8)*s(25),2,s(8)*s(25),(true->[])),arc(s(12)*s(23),0,s(12)*s(23),(true->[])),arc(s(12)*s(23),1,s(16)*s(14),(true->[])),arc(s(12)*s(23),2,s(8)*s(25),(true->[])),arc(s(16)*s(14),0,s(12)*s(23),(true->[])),arc(s(16)*s(14),1,s(16)*s(14),(true->[])),arc(s(16)*s(14),2,s(17)*s(14),(true->[])),arc(s(13)*s(24),0,s(17)*s(23),(true->[])),arc(s(13)*s(24),1,s(13)*s(24),(true->[])),arc(s(13)*s(24),2,s(2)*s(25),(true->[])),arc(s(17)*s(23),0,s(17)*s(23),(true->[])),arc(s(17)*s(23),1,s(17)*s(14),(true->[])),arc(s(17)*s(23),2,s(17)*s(25),(true->[])),arc(s(14)*s(24),0,s(17)*s(23),(true->[])),arc(s(14)*s(24),1,s(14)*s(24),(true->[])),arc(s(14)*s(24),2,s(8)*s(25),(true->[])),arc(s(17)*s(5),0,s(17)*s(17),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(13),0,s(17)*s(22),(true->[])),arc(s(17)*s(13),1,s(17)*s(13),(true->[])),arc(s(17)*s(13),2,s(17)*s(5),(true->[])),arc(s(17)*s(22),0,s(17)*s(22),(true->[])),arc(s(17)*s(22),1,s(17)*s(13),(true->[])),arc(s(17)*s(22),2,s(17)*s(25),(true->[])),arc(s(17)*s(24),0,s(17)*s(23),(true->[])),arc(s(17)*s(24),1,s(17)*s(24),(true->[])),arc(s(17)*s(24),2,s(17)*s(25),(true->[])),arc(s(17)*s(19),0,s(17)*s(17),(true->[])),arc(s(17)*s(19),1,s(17)*s(19),(true->[])),arc(s(17)*s(19),2,s(17)*s(25),(true->[])),arc(s(17)*s(21),0,s(17)*s(21),(true->[])),arc(s(17)*s(21),1,s(17)*s(12),(true->[])),arc(s(17)*s(21),2,s(17)*s(25),(true->[])),arc(s(17)*s(18),0,s(17)*s(8),(true->[])),arc(s(17)*s(18),1,s(17)*s(18),(true->[])),arc(s(17)*s(18),2,s(17)*s(25),(true->[])),arc(s(17)*s(20),0,s(17)*s(20),(true->[])),arc(s(17)*s(20),1,s(17)*s(11),(true->[])),arc(s(17)*s(20),2,s(17)*s(25),(true->[])),arc(s(12)*s(25),0,s(12)*s(25),(true->[])),arc(s(12)*s(25),1,s(16)*s(25),(true->[])),arc(s(12)*s(25),2,s(8)*s(25),(true->[])),arc(s(16)*s(25),0,s(12)*s(25),(true->[])),arc(s(16)*s(25),1,s(16)*s(25),(true->[])),arc(s(16)*s(25),2,s(17)*s(25),(true->[])),arc(s(13)*s(25),0,s(17)*s(25),(true->[])),arc(s(13)*s(25),1,s(13)*s(25),(true->[])),arc(s(13)*s(25),2,s(2)*s(25),(true->[])),arc(s(17)*s(25),0,s(17)*s(25),(true->[])),arc(s(17)*s(25),1,s(17)*s(25),(true->[])),arc(s(17)*s(25),2,s(17)*s(25),(true->[])),arc(s(14)*s(25),0,s(17)*s(25),(true->[])),arc(s(14)*s(25),1,s(14)*s(25),(true->[])),arc(s(14)*s(25),2,s(8)*s(25),(true->[])),arc(s(17)*s(14),0,s(17)*s(23),(true->[])),arc(s(17)*s(14),1,s(17)*s(14),(true->[])),arc(s(17)*s(14),2,s(17)*s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(12)*s(38)),sink(s(13)*s(38)),sink(s(14)*s(38)),sink(s(16)*s(38)),sink(s(17)*s(38))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(7),(true->[])),arc(s(3)*s(3),1,s(9)*s(6),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(6)*s(8),(true->[])),arc(s(2)*s(4),1,s(7)*s(9),(true->[])),arc(s(2)*s(4),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(11)*s(14),(true->[])),arc(s(5)*s(7),1,s(15)*s(12),(true->[])),arc(s(5)*s(7),2,s(2)*s(10),(true->[])),arc(s(9)*s(6),0,s(11)*s(14),(true->[])),arc(s(9)*s(6),1,s(15)*s(12),(true->[])),arc(s(9)*s(6),2,s(17)*s(1),(true->[])),arc(s(6)*s(3),0,s(12)*s(7),(true->[])),arc(s(6)*s(3),1,s(16)*s(6),(true->[])),arc(s(6)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(1),0,s(17)*s(3),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(10),0,s(6)*s(16),(true->[])),arc(s(2)*s(10),1,s(7)*s(18),(true->[])),arc(s(2)*s(10),2,s(2)*s(19),(true->[])),arc(s(6)*s(8),0,s(12)*s(15),(true->[])),arc(s(6)*s(8),1,s(16)*s(13),(true->[])),arc(s(6)*s(8),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(17)*s(8),(true->[])),arc(s(7)*s(9),1,s(13)*s(17),(true->[])),arc(s(7)*s(9),2,s(2)*s(19),(true->[])),arc(s(11)*s(14),0,s(11)*s(25),(true->[])),arc(s(11)*s(14),1,s(15)*s(20),(true->[])),arc(s(11)*s(14),2,s(2)*s(19),(true->[])),arc(s(15)*s(12),0,s(11)*s(25),(true->[])),arc(s(15)*s(12),1,s(15)*s(20),(true->[])),arc(s(15)*s(12),2,s(17)*s(1),(true->[])),arc(s(17)*s(1),0,s(17)*s(3),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(4),0,s(17)*s(8),(true->[])),arc(s(8)*s(4),1,s(14)*s(9),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(12)*s(7),0,s(12)*s(14),(true->[])),arc(s(12)*s(7),1,s(16)*s(12),(true->[])),arc(s(12)*s(7),2,s(8)*s(10),(true->[])),arc(s(16)*s(6),0,s(12)*s(14),(true->[])),arc(s(16)*s(6),1,s(16)*s(12),(true->[])),arc(s(16)*s(6),2,s(17)*s(1),(true->[])),arc(s(17)*s(3),0,s(17)*s(7),(true->[])),arc(s(17)*s(3),1,s(17)*s(6),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(19),0,s(6)*s(28),(true->[])),arc(s(2)*s(19),1,s(7)*s(31),(true->[])),arc(s(2)*s(19),2,s(2)*s(37),(true->[])),arc(s(6)*s(16),0,s(12)*s(27),(true->[])),arc(s(6)*s(16),1,s(16)*s(22),(true->[])),arc(s(6)*s(16),2,s(8)*s(19),(true->[])),arc(s(7)*s(18),0,s(17)*s(16),(true->[])),arc(s(7)*s(18),1,s(13)*s(30),(true->[])),arc(s(7)*s(18),2,s(2)*s(37),(true->[])),arc(s(8)*s(10),0,s(17)*s(16),(true->[])),arc(s(8)*s(10),1,s(14)*s(18),(true->[])),arc(s(8)*s(10),2,s(8)*s(19),(true->[])),arc(s(12)*s(15),0,s(12)*s(26),(true->[])),arc(s(12)*s(15),1,s(16)*s(21),(true->[])),arc(s(12)*s(15),2,s(8)*s(19),(true->[])),arc(s(16)*s(13),0,s(12)*s(26),(true->[])),arc(s(16)*s(13),1,s(16)*s(21),(true->[])),arc(s(16)*s(13),2,s(17)*s(2),(true->[])),arc(s(13)*s(17),0,s(17)*s(8),(true->[])),arc(s(13)*s(17),1,s(13)*s(29),(true->[])),arc(s(13)*s(17),2,s(2)*s(37),(true->[])),arc(s(17)*s(8),0,s(17)*s(15),(true->[])),arc(s(17)*s(8),1,s(17)*s(13),(true->[])),arc(s(17)*s(8),2,s(17)*s(10),(true->[])),arc(s(11)*s(25),0,s(11)*s(32),(true->[])),arc(s(11)*s(25),1,s(15)*s(20),(true->[])),arc(s(11)*s(25),2,s(2)*s(37),(true->[])),arc(s(15)*s(20),0,s(11)*s(32),(true->[])),arc(s(15)*s(20),1,s(15)*s(20),(true->[])),arc(s(15)*s(20),2,s(17)*s(1),(true->[])),arc(s(14)*s(9),0,s(17)*s(8),(true->[])),arc(s(14)*s(9),1,s(14)*s(17),(true->[])),arc(s(14)*s(9),2,s(8)*s(19),(true->[])),arc(s(12)*s(14),0,s(12)*s(25),(true->[])),arc(s(12)*s(14),1,s(16)*s(20),(true->[])),arc(s(12)*s(14),2,s(8)*s(19),(true->[])),arc(s(16)*s(12),0,s(12)*s(25),(true->[])),arc(s(16)*s(12),1,s(16)*s(20),(true->[])),arc(s(16)*s(12),2,s(17)*s(1),(true->[])),arc(s(17)*s(4),0,s(17)*s(8),(true->[])),arc(s(17)*s(4),1,s(17)*s(9),(true->[])),arc(s(17)*s(4),2,s(17)*s(10),(true->[])),arc(s(17)*s(6),0,s(17)*s(14),(true->[])),arc(s(17)*s(6),1,s(17)*s(12),(true->[])),arc(s(17)*s(6),2,s(17)*s(1),(true->[])),arc(s(17)*s(7),0,s(17)*s(14),(true->[])),arc(s(17)*s(7),1,s(17)*s(12),(true->[])),arc(s(17)*s(7),2,s(17)*s(10),(true->[])),arc(s(2)*s(37),0,s(6)*s(36),(true->[])),arc(s(2)*s(37),1,s(7)*s(37),(true->[])),arc(s(2)*s(37),2,s(2)*s(38),(true->[])),arc(s(6)*s(28),0,s(12)*s(35),(true->[])),arc(s(6)*s(28),1,s(16)*s(23),(true->[])),arc(s(6)*s(28),2,s(8)*s(37),(true->[])),arc(s(7)*s(31),0,s(17)*s(28),(true->[])),arc(s(7)*s(31),1,s(13)*s(31),(true->[])),arc(s(7)*s(31),2,s(2)*s(38),(true->[])),arc(s(8)*s(19),0,s(17)*s(28),(true->[])),arc(s(8)*s(19),1,s(14)*s(31),(true->[])),arc(s(8)*s(19),2,s(8)*s(37),(true->[])),arc(s(12)*s(27),0,s(12)*s(34),(true->[])),arc(s(12)*s(27),1,s(16)*s(22),(true->[])),arc(s(12)*s(27),2,s(8)*s(37),(true->[])),arc(s(16)*s(22),0,s(12)*s(34),(true->[])),arc(s(16)*s(22),1,s(16)*s(22),(true->[])),arc(s(16)*s(22),2,s(17)*s(5),(true->[])),arc(s(13)*s(30),0,s(17)*s(16),(true->[])),arc(s(13)*s(30),1,s(13)*s(30),(true->[])),arc(s(13)*s(30),2,s(2)*s(38),(true->[])),arc(s(17)*s(16),0,s(17)*s(27),(true->[])),arc(s(17)*s(16),1,s(17)*s(22),(true->[])),arc(s(17)*s(16),2,s(17)*s(19),(true->[])),arc(s(14)*s(18),0,s(17)*s(16),(true->[])),arc(s(14)*s(18),1,s(14)*s(30),(true->[])),arc(s(14)*s(18),2,s(8)*s(37),(true->[])),arc(s(12)*s(26),0,s(12)*s(33),(true->[])),arc(s(12)*s(26),1,s(16)*s(21),(true->[])),arc(s(12)*s(26),2,s(8)*s(37),(true->[])),arc(s(16)*s(21),0,s(12)*s(33),(true->[])),arc(s(16)*s(21),1,s(16)*s(21),(true->[])),arc(s(16)*s(21),2,s(17)*s(2),(true->[])),arc(s(17)*s(2),0,s(17)*s(8),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(13)*s(29),0,s(17)*s(8),(true->[])),arc(s(13)*s(29),1,s(13)*s(29),(true->[])),arc(s(13)*s(29),2,s(2)*s(38),(true->[])),arc(s(17)*s(10),0,s(17)*s(16),(true->[])),arc(s(17)*s(10),1,s(17)*s(18),(true->[])),arc(s(17)*s(10),2,s(17)*s(19),(true->[])),arc(s(17)*s(13),0,s(17)*s(26),(true->[])),arc(s(17)*s(13),1,s(17)*s(21),(true->[])),arc(s(17)*s(13),2,s(17)*s(2),(true->[])),arc(s(17)*s(15),0,s(17)*s(26),(true->[])),arc(s(17)*s(15),1,s(17)*s(21),(true->[])),arc(s(17)*s(15),2,s(17)*s(19),(true->[])),arc(s(11)*s(32),0,s(11)*s(32),(true->[])),arc(s(11)*s(32),1,s(15)*s(20),(true->[])),arc(s(11)*s(32),2,s(2)*s(38),(true->[])),arc(s(14)*s(17),0,s(17)*s(8),(true->[])),arc(s(14)*s(17),1,s(14)*s(29),(true->[])),arc(s(14)*s(17),2,s(8)*s(37),(true->[])),arc(s(12)*s(25),0,s(12)*s(32),(true->[])),arc(s(12)*s(25),1,s(16)*s(20),(true->[])),arc(s(12)*s(25),2,s(8)*s(37),(true->[])),arc(s(16)*s(20),0,s(12)*s(32),(true->[])),arc(s(16)*s(20),1,s(16)*s(20),(true->[])),arc(s(16)*s(20),2,s(17)*s(1),(true->[])),arc(s(17)*s(9),0,s(17)*s(8),(true->[])),arc(s(17)*s(9),1,s(17)*s(17),(true->[])),arc(s(17)*s(9),2,s(17)*s(19),(true->[])),arc(s(17)*s(12),0,s(17)*s(25),(true->[])),arc(s(17)*s(12),1,s(17)*s(20),(true->[])),arc(s(17)*s(12),2,s(17)*s(1),(true->[])),arc(s(17)*s(14),0,s(17)*s(25),(true->[])),arc(s(17)*s(14),1,s(17)*s(20),(true->[])),arc(s(17)*s(14),2,s(17)*s(19),(true->[])),arc(s(2)*s(38),0,s(6)*s(38),(true->[])),arc(s(2)*s(38),1,s(7)*s(38),(true->[])),arc(s(2)*s(38),2,s(2)*s(38),(true->[])),arc(s(6)*s(36),0,s(12)*s(36),(true->[])),arc(s(6)*s(36),1,s(16)*s(24),(true->[])),arc(s(6)*s(36),2,s(8)*s(38),(true->[])),arc(s(7)*s(37),0,s(17)*s(36),(true->[])),arc(s(7)*s(37),1,s(13)*s(37),(true->[])),arc(s(7)*s(37),2,s(2)*s(38),(true->[])),arc(s(8)*s(37),0,s(17)*s(36),(true->[])),arc(s(8)*s(37),1,s(14)*s(37),(true->[])),arc(s(8)*s(37),2,s(8)*s(38),(true->[])),arc(s(12)*s(35),0,s(12)*s(35),(true->[])),arc(s(12)*s(35),1,s(16)*s(23),(true->[])),arc(s(12)*s(35),2,s(8)*s(38),(true->[])),arc(s(16)*s(23),0,s(12)*s(35),(true->[])),arc(s(16)*s(23),1,s(16)*s(23),(true->[])),arc(s(16)*s(23),2,s(17)*s(11),(true->[])),arc(s(13)*s(31),0,s(17)*s(28),(true->[])),arc(s(13)*s(31),1,s(13)*s(31),(true->[])),arc(s(13)*s(31),2,s(2)*s(38),(true->[])),arc(s(17)*s(28),0,s(17)*s(35),(true->[])),arc(s(17)*s(28),1,s(17)*s(23),(true->[])),arc(s(17)*s(28),2,s(17)*s(37),(true->[])),arc(s(14)*s(31),0,s(17)*s(28),(true->[])),arc(s(14)*s(31),1,s(14)*s(31),(true->[])),arc(s(14)*s(31),2,s(8)*s(38),(true->[])),arc(s(12)*s(34),0,s(12)*s(34),(true->[])),arc(s(12)*s(34),1,s(16)*s(22),(true->[])),arc(s(12)*s(34),2,s(8)*s(38),(true->[])),arc(s(17)*s(5),0,s(17)*s(16),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(17)*s(19),0,s(17)*s(28),(true->[])),arc(s(17)*s(19),1,s(17)*s(31),(true->[])),arc(s(17)*s(19),2,s(17)*s(37),(true->[])),arc(s(17)*s(22),0,s(17)*s(34),(true->[])),arc(s(17)*s(22),1,s(17)*s(22),(true->[])),arc(s(17)*s(22),2,s(17)*s(5),(true->[])),arc(s(17)*s(27),0,s(17)*s(34),(true->[])),arc(s(17)*s(27),1,s(17)*s(22),(true->[])),arc(s(17)*s(27),2,s(17)*s(37),(true->[])),arc(s(14)*s(30),0,s(17)*s(16),(true->[])),arc(s(14)*s(30),1,s(14)*s(30),(true->[])),arc(s(14)*s(30),2,s(8)*s(38),(true->[])),arc(s(12)*s(33),0,s(12)*s(33),(true->[])),arc(s(12)*s(33),1,s(16)*s(21),(true->[])),arc(s(12)*s(33),2,s(8)*s(38),(true->[])),arc(s(17)*s(18),0,s(17)*s(16),(true->[])),arc(s(17)*s(18),1,s(17)*s(30),(true->[])),arc(s(17)*s(18),2,s(17)*s(37),(true->[])),arc(s(17)*s(21),0,s(17)*s(33),(true->[])),arc(s(17)*s(21),1,s(17)*s(21),(true->[])),arc(s(17)*s(21),2,s(17)*s(2),(true->[])),arc(s(17)*s(26),0,s(17)*s(33),(true->[])),arc(s(17)*s(26),1,s(17)*s(21),(true->[])),arc(s(17)*s(26),2,s(17)*s(37),(true->[])),arc(s(14)*s(29),0,s(17)*s(8),(true->[])),arc(s(14)*s(29),1,s(14)*s(29),(true->[])),arc(s(14)*s(29),2,s(8)*s(38),(true->[])),arc(s(12)*s(32),0,s(12)*s(32),(true->[])),arc(s(12)*s(32),1,s(16)*s(20),(true->[])),arc(s(12)*s(32),2,s(8)*s(38),(true->[])),arc(s(17)*s(17),0,s(17)*s(8),(true->[])),arc(s(17)*s(17),1,s(17)*s(29),(true->[])),arc(s(17)*s(17),2,s(17)*s(37),(true->[])),arc(s(17)*s(20),0,s(17)*s(32),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(17)*s(1),(true->[])),arc(s(17)*s(25),0,s(17)*s(32),(true->[])),arc(s(17)*s(25),1,s(17)*s(20),(true->[])),arc(s(17)*s(25),2,s(17)*s(37),(true->[])),arc(s(6)*s(38),0,s(12)*s(38),(true->[])),arc(s(6)*s(38),1,s(16)*s(38),(true->[])),arc(s(6)*s(38),2,s(8)*s(38),(true->[])),arc(s(7)*s(38),0,s(17)*s(38),(true->[])),arc(s(7)*s(38),1,s(13)*s(38),(true->[])),arc(s(7)*s(38),2,s(2)*s(38),(true->[])),arc(s(8)*s(38),0,s(17)*s(38),(true->[])),arc(s(8)*s(38),1,s(14)*s(38),(true->[])),arc(s(8)*s(38),2,s(8)*s(38),(true->[])),arc(s(12)*s(36),0,s(12)*s(36),(true->[])),arc(s(12)*s(36),1,s(16)*s(24),(true->[])),arc(s(12)*s(36),2,s(8)*s(38),(true->[])),arc(s(16)*s(24),0,s(12)*s(36),(true->[])),arc(s(16)*s(24),1,s(16)*s(24),(true->[])),arc(s(16)*s(24),2,s(17)*s(24),(true->[])),arc(s(13)*s(37),0,s(17)*s(36),(true->[])),arc(s(13)*s(37),1,s(13)*s(37),(true->[])),arc(s(13)*s(37),2,s(2)*s(38),(true->[])),arc(s(17)*s(36),0,s(17)*s(36),(true->[])),arc(s(17)*s(36),1,s(17)*s(24),(true->[])),arc(s(17)*s(36),2,s(17)*s(38),(true->[])),arc(s(14)*s(37),0,s(17)*s(36),(true->[])),arc(s(14)*s(37),1,s(14)*s(37),(true->[])),arc(s(14)*s(37),2,s(8)*s(38),(true->[])),arc(s(17)*s(11),0,s(17)*s(28),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(23),0,s(17)*s(35),(true->[])),arc(s(17)*s(23),1,s(17)*s(23),(true->[])),arc(s(17)*s(23),2,s(17)*s(11),(true->[])),arc(s(17)*s(35),0,s(17)*s(35),(true->[])),arc(s(17)*s(35),1,s(17)*s(23),(true->[])),arc(s(17)*s(35),2,s(17)*s(38),(true->[])),arc(s(17)*s(37),0,s(17)*s(36),(true->[])),arc(s(17)*s(37),1,s(17)*s(37),(true->[])),arc(s(17)*s(37),2,s(17)*s(38),(true->[])),arc(s(17)*s(31),0,s(17)*s(28),(true->[])),arc(s(17)*s(31),1,s(17)*s(31),(true->[])),arc(s(17)*s(31),2,s(17)*s(38),(true->[])),arc(s(17)*s(34),0,s(17)*s(34),(true->[])),arc(s(17)*s(34),1,s(17)*s(22),(true->[])),arc(s(17)*s(34),2,s(17)*s(38),(true->[])),arc(s(17)*s(30),0,s(17)*s(16),(true->[])),arc(s(17)*s(30),1,s(17)*s(30),(true->[])),arc(s(17)*s(30),2,s(17)*s(38),(true->[])),arc(s(17)*s(33),0,s(17)*s(33),(true->[])),arc(s(17)*s(33),1,s(17)*s(21),(true->[])),arc(s(17)*s(33),2,s(17)*s(38),(true->[])),arc(s(17)*s(29),0,s(17)*s(8),(true->[])),arc(s(17)*s(29),1,s(17)*s(29),(true->[])),arc(s(17)*s(29),2,s(17)*s(38),(true->[])),arc(s(17)*s(32),0,s(17)*s(32),(true->[])),arc(s(17)*s(32),1,s(17)*s(20),(true->[])),arc(s(17)*s(32),2,s(17)*s(38),(true->[])),arc(s(12)*s(38),0,s(12)*s(38),(true->[])),arc(s(12)*s(38),1,s(16)*s(38),(true->[])),arc(s(12)*s(38),2,s(8)*s(38),(true->[])),arc(s(16)*s(38),0,s(12)*s(38),(true->[])),arc(s(16)*s(38),1,s(16)*s(38),(true->[])),arc(s(16)*s(38),2,s(17)*s(38),(true->[])),arc(s(13)*s(38),0,s(17)*s(38),(true->[])),arc(s(13)*s(38),1,s(13)*s(38),(true->[])),arc(s(13)*s(38),2,s(2)*s(38),(true->[])),arc(s(17)*s(38),0,s(17)*s(38),(true->[])),arc(s(17)*s(38),1,s(17)*s(38),(true->[])),arc(s(17)*s(38),2,s(17)*s(38),(true->[])),arc(s(14)*s(38),0,s(17)*s(38),(true->[])),arc(s(14)*s(38),1,s(14)*s(38),(true->[])),arc(s(14)*s(38),2,s(8)*s(38),(true->[])),arc(s(17)*s(24),0,s(17)*s(36),(true->[])),arc(s(17)*s(24),1,s(17)*s(24),(true->[])),arc(s(17)*s(24),2,s(17)*s(24),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(12)*s(54)),sink(s(13)*s(54)),sink(s(14)*s(54)),sink(s(16)*s(54)),sink(s(17)*s(54))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(5)*s(7),(true->[])),arc(s(3)*s(3),1,s(9)*s(6),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(6)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(6)*s(8),(true->[])),arc(s(2)*s(4),1,s(7)*s(9),(true->[])),arc(s(2)*s(4),2,s(2)*s(10),(true->[])),arc(s(5)*s(7),0,s(11)*s(14),(true->[])),arc(s(5)*s(7),1,s(15)*s(12),(true->[])),arc(s(5)*s(7),2,s(2)*s(10),(true->[])),arc(s(9)*s(6),0,s(11)*s(14),(true->[])),arc(s(9)*s(6),1,s(15)*s(12),(true->[])),arc(s(9)*s(6),2,s(17)*s(1),(true->[])),arc(s(6)*s(3),0,s(12)*s(7),(true->[])),arc(s(6)*s(3),1,s(16)*s(6),(true->[])),arc(s(6)*s(3),2,s(8)*s(4),(true->[])),arc(s(10)*s(1),0,s(17)*s(3),(true->[])),arc(s(10)*s(1),1,s(17)*s(1),(true->[])),arc(s(10)*s(1),2,s(17)*s(1),(true->[])),arc(s(2)*s(10),0,s(6)*s(16),(true->[])),arc(s(2)*s(10),1,s(7)*s(18),(true->[])),arc(s(2)*s(10),2,s(2)*s(19),(true->[])),arc(s(6)*s(8),0,s(12)*s(15),(true->[])),arc(s(6)*s(8),1,s(16)*s(13),(true->[])),arc(s(6)*s(8),2,s(8)*s(10),(true->[])),arc(s(7)*s(9),0,s(17)*s(8),(true->[])),arc(s(7)*s(9),1,s(13)*s(17),(true->[])),arc(s(7)*s(9),2,s(2)*s(19),(true->[])),arc(s(11)*s(14),0,s(11)*s(24),(true->[])),arc(s(11)*s(14),1,s(15)*s(21),(true->[])),arc(s(11)*s(14),2,s(2)*s(19),(true->[])),arc(s(15)*s(12),0,s(11)*s(24),(true->[])),arc(s(15)*s(12),1,s(15)*s(21),(true->[])),arc(s(15)*s(12),2,s(17)*s(1),(true->[])),arc(s(17)*s(1),0,s(17)*s(3),(true->[])),arc(s(17)*s(1),1,s(17)*s(1),(true->[])),arc(s(17)*s(1),2,s(17)*s(1),(true->[])),arc(s(8)*s(4),0,s(17)*s(8),(true->[])),arc(s(8)*s(4),1,s(14)*s(9),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(12)*s(7),0,s(12)*s(14),(true->[])),arc(s(12)*s(7),1,s(16)*s(12),(true->[])),arc(s(12)*s(7),2,s(8)*s(10),(true->[])),arc(s(16)*s(6),0,s(12)*s(14),(true->[])),arc(s(16)*s(6),1,s(16)*s(12),(true->[])),arc(s(16)*s(6),2,s(17)*s(1),(true->[])),arc(s(17)*s(3),0,s(17)*s(7),(true->[])),arc(s(17)*s(3),1,s(17)*s(6),(true->[])),arc(s(17)*s(3),2,s(17)*s(4),(true->[])),arc(s(2)*s(19),0,s(6)*s(27),(true->[])),arc(s(2)*s(19),1,s(7)*s(30),(true->[])),arc(s(2)*s(19),2,s(2)*s(31),(true->[])),arc(s(6)*s(16),0,s(12)*s(26),(true->[])),arc(s(6)*s(16),1,s(16)*s(23),(true->[])),arc(s(6)*s(16),2,s(8)*s(19),(true->[])),arc(s(7)*s(18),0,s(17)*s(16),(true->[])),arc(s(7)*s(18),1,s(13)*s(29),(true->[])),arc(s(7)*s(18),2,s(2)*s(31),(true->[])),arc(s(8)*s(10),0,s(17)*s(16),(true->[])),arc(s(8)*s(10),1,s(14)*s(18),(true->[])),arc(s(8)*s(10),2,s(8)*s(19),(true->[])),arc(s(12)*s(15),0,s(12)*s(25),(true->[])),arc(s(12)*s(15),1,s(16)*s(22),(true->[])),arc(s(12)*s(15),2,s(8)*s(19),(true->[])),arc(s(16)*s(13),0,s(12)*s(25),(true->[])),arc(s(16)*s(13),1,s(16)*s(22),(true->[])),arc(s(16)*s(13),2,s(17)*s(2),(true->[])),arc(s(13)*s(17),0,s(17)*s(8),(true->[])),arc(s(13)*s(17),1,s(13)*s(28),(true->[])),arc(s(13)*s(17),2,s(2)*s(31),(true->[])),arc(s(17)*s(8),0,s(17)*s(15),(true->[])),arc(s(17)*s(8),1,s(17)*s(13),(true->[])),arc(s(17)*s(8),2,s(17)*s(10),(true->[])),arc(s(11)*s(24),0,s(11)*s(38),(true->[])),arc(s(11)*s(24),1,s(15)*s(32),(true->[])),arc(s(11)*s(24),2,s(2)*s(31),(true->[])),arc(s(15)*s(21),0,s(11)*s(38),(true->[])),arc(s(15)*s(21),1,s(15)*s(32),(true->[])),arc(s(15)*s(21),2,s(17)*s(1),(true->[])),arc(s(14)*s(9),0,s(17)*s(8),(true->[])),arc(s(14)*s(9),1,s(14)*s(17),(true->[])),arc(s(14)*s(9),2,s(8)*s(19),(true->[])),arc(s(12)*s(14),0,s(12)*s(24),(true->[])),arc(s(12)*s(14),1,s(16)*s(21),(true->[])),arc(s(12)*s(14),2,s(8)*s(19),(true->[])),arc(s(16)*s(12),0,s(12)*s(24),(true->[])),arc(s(16)*s(12),1,s(16)*s(21),(true->[])),arc(s(16)*s(12),2,s(17)*s(1),(true->[])),arc(s(17)*s(4),0,s(17)*s(8),(true->[])),arc(s(17)*s(4),1,s(17)*s(9),(true->[])),arc(s(17)*s(4),2,s(17)*s(10),(true->[])),arc(s(17)*s(6),0,s(17)*s(14),(true->[])),arc(s(17)*s(6),1,s(17)*s(12),(true->[])),arc(s(17)*s(6),2,s(17)*s(1),(true->[])),arc(s(17)*s(7),0,s(17)*s(14),(true->[])),arc(s(17)*s(7),1,s(17)*s(12),(true->[])),arc(s(17)*s(7),2,s(17)*s(10),(true->[])),arc(s(2)*s(31),0,s(6)*s(42),(true->[])),arc(s(2)*s(31),1,s(7)*s(46),(true->[])),arc(s(2)*s(31),2,s(2)*s(53),(true->[])),arc(s(6)*s(27),0,s(12)*s(41),(true->[])),arc(s(6)*s(27),1,s(16)*s(35),(true->[])),arc(s(6)*s(27),2,s(8)*s(31),(true->[])),arc(s(7)*s(30),0,s(17)*s(27),(true->[])),arc(s(7)*s(30),1,s(13)*s(45),(true->[])),arc(s(7)*s(30),2,s(2)*s(53),(true->[])),arc(s(8)*s(19),0,s(17)*s(27),(true->[])),arc(s(8)*s(19),1,s(14)*s(30),(true->[])),arc(s(8)*s(19),2,s(8)*s(31),(true->[])),arc(s(12)*s(26),0,s(12)*s(40),(true->[])),arc(s(12)*s(26),1,s(16)*s(34),(true->[])),arc(s(12)*s(26),2,s(8)*s(31),(true->[])),arc(s(16)*s(23),0,s(12)*s(40),(true->[])),arc(s(16)*s(23),1,s(16)*s(34),(true->[])),arc(s(16)*s(23),2,s(17)*s(5),(true->[])),arc(s(13)*s(29),0,s(17)*s(16),(true->[])),arc(s(13)*s(29),1,s(13)*s(44),(true->[])),arc(s(13)*s(29),2,s(2)*s(53),(true->[])),arc(s(17)*s(16),0,s(17)*s(26),(true->[])),arc(s(17)*s(16),1,s(17)*s(23),(true->[])),arc(s(17)*s(16),2,s(17)*s(19),(true->[])),arc(s(14)*s(18),0,s(17)*s(16),(true->[])),arc(s(14)*s(18),1,s(14)*s(29),(true->[])),arc(s(14)*s(18),2,s(8)*s(31),(true->[])),arc(s(12)*s(25),0,s(12)*s(39),(true->[])),arc(s(12)*s(25),1,s(16)*s(33),(true->[])),arc(s(12)*s(25),2,s(8)*s(31),(true->[])),arc(s(16)*s(22),0,s(12)*s(39),(true->[])),arc(s(16)*s(22),1,s(16)*s(33),(true->[])),arc(s(16)*s(22),2,s(17)*s(2),(true->[])),arc(s(17)*s(2),0,s(17)*s(8),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(13)*s(28),0,s(17)*s(8),(true->[])),arc(s(13)*s(28),1,s(13)*s(43),(true->[])),arc(s(13)*s(28),2,s(2)*s(53),(true->[])),arc(s(17)*s(10),0,s(17)*s(16),(true->[])),arc(s(17)*s(10),1,s(17)*s(18),(true->[])),arc(s(17)*s(10),2,s(17)*s(19),(true->[])),arc(s(17)*s(13),0,s(17)*s(25),(true->[])),arc(s(17)*s(13),1,s(17)*s(22),(true->[])),arc(s(17)*s(13),2,s(17)*s(2),(true->[])),arc(s(17)*s(15),0,s(17)*s(25),(true->[])),arc(s(17)*s(15),1,s(17)*s(22),(true->[])),arc(s(17)*s(15),2,s(17)*s(19),(true->[])),arc(s(11)*s(38),0,s(11)*s(47),(true->[])),arc(s(11)*s(38),1,s(15)*s(32),(true->[])),arc(s(11)*s(38),2,s(2)*s(53),(true->[])),arc(s(15)*s(32),0,s(11)*s(47),(true->[])),arc(s(15)*s(32),1,s(15)*s(32),(true->[])),arc(s(15)*s(32),2,s(17)*s(1),(true->[])),arc(s(14)*s(17),0,s(17)*s(8),(true->[])),arc(s(14)*s(17),1,s(14)*s(28),(true->[])),arc(s(14)*s(17),2,s(8)*s(31),(true->[])),arc(s(12)*s(24),0,s(12)*s(38),(true->[])),arc(s(12)*s(24),1,s(16)*s(32),(true->[])),arc(s(12)*s(24),2,s(8)*s(31),(true->[])),arc(s(16)*s(21),0,s(12)*s(38),(true->[])),arc(s(16)*s(21),1,s(16)*s(32),(true->[])),arc(s(16)*s(21),2,s(17)*s(1),(true->[])),arc(s(17)*s(9),0,s(17)*s(8),(true->[])),arc(s(17)*s(9),1,s(17)*s(17),(true->[])),arc(s(17)*s(9),2,s(17)*s(19),(true->[])),arc(s(17)*s(12),0,s(17)*s(24),(true->[])),arc(s(17)*s(12),1,s(17)*s(21),(true->[])),arc(s(17)*s(12),2,s(17)*s(1),(true->[])),arc(s(17)*s(14),0,s(17)*s(24),(true->[])),arc(s(17)*s(14),1,s(17)*s(21),(true->[])),arc(s(17)*s(14),2,s(17)*s(19),(true->[])),arc(s(2)*s(53),0,s(6)*s(52),(true->[])),arc(s(2)*s(53),1,s(7)*s(53),(true->[])),arc(s(2)*s(53),2,s(2)*s(54),(true->[])),arc(s(6)*s(42),0,s(12)*s(51),(true->[])),arc(s(6)*s(42),1,s(16)*s(36),(true->[])),arc(s(6)*s(42),2,s(8)*s(53),(true->[])),arc(s(7)*s(46),0,s(17)*s(42),(true->[])),arc(s(7)*s(46),1,s(13)*s(46),(true->[])),arc(s(7)*s(46),2,s(2)*s(54),(true->[])),arc(s(8)*s(31),0,s(17)*s(42),(true->[])),arc(s(8)*s(31),1,s(14)*s(46),(true->[])),arc(s(8)*s(31),2,s(8)*s(53),(true->[])),arc(s(12)*s(41),0,s(12)*s(50),(true->[])),arc(s(12)*s(41),1,s(16)*s(35),(true->[])),arc(s(12)*s(41),2,s(8)*s(53),(true->[])),arc(s(16)*s(35),0,s(12)*s(50),(true->[])),arc(s(16)*s(35),1,s(16)*s(35),(true->[])),arc(s(16)*s(35),2,s(17)*s(11),(true->[])),arc(s(13)*s(45),0,s(17)*s(27),(true->[])),arc(s(13)*s(45),1,s(13)*s(45),(true->[])),arc(s(13)*s(45),2,s(2)*s(54),(true->[])),arc(s(17)*s(27),0,s(17)*s(41),(true->[])),arc(s(17)*s(27),1,s(17)*s(35),(true->[])),arc(s(17)*s(27),2,s(17)*s(31),(true->[])),arc(s(14)*s(30),0,s(17)*s(27),(true->[])),arc(s(14)*s(30),1,s(14)*s(45),(true->[])),arc(s(14)*s(30),2,s(8)*s(53),(true->[])),arc(s(12)*s(40),0,s(12)*s(49),(true->[])),arc(s(12)*s(40),1,s(16)*s(34),(true->[])),arc(s(12)*s(40),2,s(8)*s(53),(true->[])),arc(s(16)*s(34),0,s(12)*s(49),(true->[])),arc(s(16)*s(34),1,s(16)*s(34),(true->[])),arc(s(16)*s(34),2,s(17)*s(5),(true->[])),arc(s(17)*s(5),0,s(17)*s(16),(true->[])),arc(s(17)*s(5),1,s(17)*s(5),(true->[])),arc(s(17)*s(5),2,s(17)*s(5),(true->[])),arc(s(13)*s(44),0,s(17)*s(16),(true->[])),arc(s(13)*s(44),1,s(13)*s(44),(true->[])),arc(s(13)*s(44),2,s(2)*s(54),(true->[])),arc(s(17)*s(19),0,s(17)*s(27),(true->[])),arc(s(17)*s(19),1,s(17)*s(30),(true->[])),arc(s(17)*s(19),2,s(17)*s(31),(true->[])),arc(s(17)*s(23),0,s(17)*s(40),(true->[])),arc(s(17)*s(23),1,s(17)*s(34),(true->[])),arc(s(17)*s(23),2,s(17)*s(5),(true->[])),arc(s(17)*s(26),0,s(17)*s(40),(true->[])),arc(s(17)*s(26),1,s(17)*s(34),(true->[])),arc(s(17)*s(26),2,s(17)*s(31),(true->[])),arc(s(14)*s(29),0,s(17)*s(16),(true->[])),arc(s(14)*s(29),1,s(14)*s(44),(true->[])),arc(s(14)*s(29),2,s(8)*s(53),(true->[])),arc(s(12)*s(39),0,s(12)*s(48),(true->[])),arc(s(12)*s(39),1,s(16)*s(33),(true->[])),arc(s(12)*s(39),2,s(8)*s(53),(true->[])),arc(s(16)*s(33),0,s(12)*s(48),(true->[])),arc(s(16)*s(33),1,s(16)*s(33),(true->[])),arc(s(16)*s(33),2,s(17)*s(2),(true->[])),arc(s(13)*s(43),0,s(17)*s(8),(true->[])),arc(s(13)*s(43),1,s(13)*s(43),(true->[])),arc(s(13)*s(43),2,s(2)*s(54),(true->[])),arc(s(17)*s(18),0,s(17)*s(16),(true->[])),arc(s(17)*s(18),1,s(17)*s(29),(true->[])),arc(s(17)*s(18),2,s(17)*s(31),(true->[])),arc(s(17)*s(22),0,s(17)*s(39),(true->[])),arc(s(17)*s(22),1,s(17)*s(33),(true->[])),arc(s(17)*s(22),2,s(17)*s(2),(true->[])),arc(s(17)*s(25),0,s(17)*s(39),(true->[])),arc(s(17)*s(25),1,s(17)*s(33),(true->[])),arc(s(17)*s(25),2,s(17)*s(31),(true->[])),arc(s(11)*s(47),0,s(11)*s(47),(true->[])),arc(s(11)*s(47),1,s(15)*s(32),(true->[])),arc(s(11)*s(47),2,s(2)*s(54),(true->[])),arc(s(14)*s(28),0,s(17)*s(8),(true->[])),arc(s(14)*s(28),1,s(14)*s(43),(true->[])),arc(s(14)*s(28),2,s(8)*s(53),(true->[])),arc(s(12)*s(38),0,s(12)*s(47),(true->[])),arc(s(12)*s(38),1,s(16)*s(32),(true->[])),arc(s(12)*s(38),2,s(8)*s(53),(true->[])),arc(s(16)*s(32),0,s(12)*s(47),(true->[])),arc(s(16)*s(32),1,s(16)*s(32),(true->[])),arc(s(16)*s(32),2,s(17)*s(1),(true->[])),arc(s(17)*s(17),0,s(17)*s(8),(true->[])),arc(s(17)*s(17),1,s(17)*s(28),(true->[])),arc(s(17)*s(17),2,s(17)*s(31),(true->[])),arc(s(17)*s(21),0,s(17)*s(38),(true->[])),arc(s(17)*s(21),1,s(17)*s(32),(true->[])),arc(s(17)*s(21),2,s(17)*s(1),(true->[])),arc(s(17)*s(24),0,s(17)*s(38),(true->[])),arc(s(17)*s(24),1,s(17)*s(32),(true->[])),arc(s(17)*s(24),2,s(17)*s(31),(true->[])),arc(s(2)*s(54),0,s(6)*s(54),(true->[])),arc(s(2)*s(54),1,s(7)*s(54),(true->[])),arc(s(2)*s(54),2,s(2)*s(54),(true->[])),arc(s(6)*s(52),0,s(12)*s(52),(true->[])),arc(s(6)*s(52),1,s(16)*s(37),(true->[])),arc(s(6)*s(52),2,s(8)*s(54),(true->[])),arc(s(7)*s(53),0,s(17)*s(52),(true->[])),arc(s(7)*s(53),1,s(13)*s(53),(true->[])),arc(s(7)*s(53),2,s(2)*s(54),(true->[])),arc(s(8)*s(53),0,s(17)*s(52),(true->[])),arc(s(8)*s(53),1,s(14)*s(53),(true->[])),arc(s(8)*s(53),2,s(8)*s(54),(true->[])),arc(s(12)*s(51),0,s(12)*s(51),(true->[])),arc(s(12)*s(51),1,s(16)*s(36),(true->[])),arc(s(12)*s(51),2,s(8)*s(54),(true->[])),arc(s(16)*s(36),0,s(12)*s(51),(true->[])),arc(s(16)*s(36),1,s(16)*s(36),(true->[])),arc(s(16)*s(36),2,s(17)*s(20),(true->[])),arc(s(13)*s(46),0,s(17)*s(42),(true->[])),arc(s(13)*s(46),1,s(13)*s(46),(true->[])),arc(s(13)*s(46),2,s(2)*s(54),(true->[])),arc(s(17)*s(42),0,s(17)*s(51),(true->[])),arc(s(17)*s(42),1,s(17)*s(36),(true->[])),arc(s(17)*s(42),2,s(17)*s(53),(true->[])),arc(s(14)*s(46),0,s(17)*s(42),(true->[])),arc(s(14)*s(46),1,s(14)*s(46),(true->[])),arc(s(14)*s(46),2,s(8)*s(54),(true->[])),arc(s(12)*s(50),0,s(12)*s(50),(true->[])),arc(s(12)*s(50),1,s(16)*s(35),(true->[])),arc(s(12)*s(50),2,s(8)*s(54),(true->[])),arc(s(17)*s(11),0,s(17)*s(27),(true->[])),arc(s(17)*s(11),1,s(17)*s(11),(true->[])),arc(s(17)*s(11),2,s(17)*s(11),(true->[])),arc(s(17)*s(31),0,s(17)*s(42),(true->[])),arc(s(17)*s(31),1,s(17)*s(46),(true->[])),arc(s(17)*s(31),2,s(17)*s(53),(true->[])),arc(s(17)*s(35),0,s(17)*s(50),(true->[])),arc(s(17)*s(35),1,s(17)*s(35),(true->[])),arc(s(17)*s(35),2,s(17)*s(11),(true->[])),arc(s(17)*s(41),0,s(17)*s(50),(true->[])),arc(s(17)*s(41),1,s(17)*s(35),(true->[])),arc(s(17)*s(41),2,s(17)*s(53),(true->[])),arc(s(14)*s(45),0,s(17)*s(27),(true->[])),arc(s(14)*s(45),1,s(14)*s(45),(true->[])),arc(s(14)*s(45),2,s(8)*s(54),(true->[])),arc(s(12)*s(49),0,s(12)*s(49),(true->[])),arc(s(12)*s(49),1,s(16)*s(34),(true->[])),arc(s(12)*s(49),2,s(8)*s(54),(true->[])),arc(s(17)*s(30),0,s(17)*s(27),(true->[])),arc(s(17)*s(30),1,s(17)*s(45),(true->[])),arc(s(17)*s(30),2,s(17)*s(53),(true->[])),arc(s(17)*s(34),0,s(17)*s(49),(true->[])),arc(s(17)*s(34),1,s(17)*s(34),(true->[])),arc(s(17)*s(34),2,s(17)*s(5),(true->[])),arc(s(17)*s(40),0,s(17)*s(49),(true->[])),arc(s(17)*s(40),1,s(17)*s(34),(true->[])),arc(s(17)*s(40),2,s(17)*s(53),(true->[])),arc(s(14)*s(44),0,s(17)*s(16),(true->[])),arc(s(14)*s(44),1,s(14)*s(44),(true->[])),arc(s(14)*s(44),2,s(8)*s(54),(true->[])),arc(s(12)*s(48),0,s(12)*s(48),(true->[])),arc(s(12)*s(48),1,s(16)*s(33),(true->[])),arc(s(12)*s(48),2,s(8)*s(54),(true->[])),arc(s(17)*s(29),0,s(17)*s(16),(true->[])),arc(s(17)*s(29),1,s(17)*s(44),(true->[])),arc(s(17)*s(29),2,s(17)*s(53),(true->[])),arc(s(17)*s(33),0,s(17)*s(48),(true->[])),arc(s(17)*s(33),1,s(17)*s(33),(true->[])),arc(s(17)*s(33),2,s(17)*s(2),(true->[])),arc(s(17)*s(39),0,s(17)*s(48),(true->[])),arc(s(17)*s(39),1,s(17)*s(33),(true->[])),arc(s(17)*s(39),2,s(17)*s(53),(true->[])),arc(s(14)*s(43),0,s(17)*s(8),(true->[])),arc(s(14)*s(43),1,s(14)*s(43),(true->[])),arc(s(14)*s(43),2,s(8)*s(54),(true->[])),arc(s(12)*s(47),0,s(12)*s(47),(true->[])),arc(s(12)*s(47),1,s(16)*s(32),(true->[])),arc(s(12)*s(47),2,s(8)*s(54),(true->[])),arc(s(17)*s(28),0,s(17)*s(8),(true->[])),arc(s(17)*s(28),1,s(17)*s(43),(true->[])),arc(s(17)*s(28),2,s(17)*s(53),(true->[])),arc(s(17)*s(32),0,s(17)*s(47),(true->[])),arc(s(17)*s(32),1,s(17)*s(32),(true->[])),arc(s(17)*s(32),2,s(17)*s(1),(true->[])),arc(s(17)*s(38),0,s(17)*s(47),(true->[])),arc(s(17)*s(38),1,s(17)*s(32),(true->[])),arc(s(17)*s(38),2,s(17)*s(53),(true->[])),arc(s(6)*s(54),0,s(12)*s(54),(true->[])),arc(s(6)*s(54),1,s(16)*s(54),(true->[])),arc(s(6)*s(54),2,s(8)*s(54),(true->[])),arc(s(7)*s(54),0,s(17)*s(54),(true->[])),arc(s(7)*s(54),1,s(13)*s(54),(true->[])),arc(s(7)*s(54),2,s(2)*s(54),(true->[])),arc(s(8)*s(54),0,s(17)*s(54),(true->[])),arc(s(8)*s(54),1,s(14)*s(54),(true->[])),arc(s(8)*s(54),2,s(8)*s(54),(true->[])),arc(s(12)*s(52),0,s(12)*s(52),(true->[])),arc(s(12)*s(52),1,s(16)*s(37),(true->[])),arc(s(12)*s(52),2,s(8)*s(54),(true->[])),arc(s(16)*s(37),0,s(12)*s(52),(true->[])),arc(s(16)*s(37),1,s(16)*s(37),(true->[])),arc(s(16)*s(37),2,s(17)*s(37),(true->[])),arc(s(13)*s(53),0,s(17)*s(52),(true->[])),arc(s(13)*s(53),1,s(13)*s(53),(true->[])),arc(s(13)*s(53),2,s(2)*s(54),(true->[])),arc(s(17)*s(52),0,s(17)*s(52),(true->[])),arc(s(17)*s(52),1,s(17)*s(37),(true->[])),arc(s(17)*s(52),2,s(17)*s(54),(true->[])),arc(s(14)*s(53),0,s(17)*s(52),(true->[])),arc(s(14)*s(53),1,s(14)*s(53),(true->[])),arc(s(14)*s(53),2,s(8)*s(54),(true->[])),arc(s(17)*s(20),0,s(17)*s(42),(true->[])),arc(s(17)*s(20),1,s(17)*s(20),(true->[])),arc(s(17)*s(20),2,s(17)*s(20),(true->[])),arc(s(17)*s(36),0,s(17)*s(51),(true->[])),arc(s(17)*s(36),1,s(17)*s(36),(true->[])),arc(s(17)*s(36),2,s(17)*s(20),(true->[])),arc(s(17)*s(51),0,s(17)*s(51),(true->[])),arc(s(17)*s(51),1,s(17)*s(36),(true->[])),arc(s(17)*s(51),2,s(17)*s(54),(true->[])),arc(s(17)*s(53),0,s(17)*s(52),(true->[])),arc(s(17)*s(53),1,s(17)*s(53),(true->[])),arc(s(17)*s(53),2,s(17)*s(54),(true->[])),arc(s(17)*s(46),0,s(17)*s(42),(true->[])),arc(s(17)*s(46),1,s(17)*s(46),(true->[])),arc(s(17)*s(46),2,s(17)*s(54),(true->[])),arc(s(17)*s(50),0,s(17)*s(50),(true->[])),arc(s(17)*s(50),1,s(17)*s(35),(true->[])),arc(s(17)*s(50),2,s(17)*s(54),(true->[])),arc(s(17)*s(45),0,s(17)*s(27),(true->[])),arc(s(17)*s(45),1,s(17)*s(45),(true->[])),arc(s(17)*s(45),2,s(17)*s(54),(true->[])),arc(s(17)*s(49),0,s(17)*s(49),(true->[])),arc(s(17)*s(49),1,s(17)*s(34),(true->[])),arc(s(17)*s(49),2,s(17)*s(54),(true->[])),arc(s(17)*s(44),0,s(17)*s(16),(true->[])),arc(s(17)*s(44),1,s(17)*s(44),(true->[])),arc(s(17)*s(44),2,s(17)*s(54),(true->[])),arc(s(17)*s(48),0,s(17)*s(48),(true->[])),arc(s(17)*s(48),1,s(17)*s(33),(true->[])),arc(s(17)*s(48),2,s(17)*s(54),(true->[])),arc(s(17)*s(43),0,s(17)*s(8),(true->[])),arc(s(17)*s(43),1,s(17)*s(43),(true->[])),arc(s(17)*s(43),2,s(17)*s(54),(true->[])),arc(s(17)*s(47),0,s(17)*s(47),(true->[])),arc(s(17)*s(47),1,s(17)*s(32),(true->[])),arc(s(17)*s(47),2,s(17)*s(54),(true->[])),arc(s(12)*s(54),0,s(12)*s(54),(true->[])),arc(s(12)*s(54),1,s(16)*s(54),(true->[])),arc(s(12)*s(54),2,s(8)*s(54),(true->[])),arc(s(16)*s(54),0,s(12)*s(54),(true->[])),arc(s(16)*s(54),1,s(16)*s(54),(true->[])),arc(s(16)*s(54),2,s(17)*s(54),(true->[])),arc(s(13)*s(54),0,s(17)*s(54),(true->[])),arc(s(13)*s(54),1,s(13)*s(54),(true->[])),arc(s(13)*s(54),2,s(2)*s(54),(true->[])),arc(s(17)*s(54),0,s(17)*s(54),(true->[])),arc(s(17)*s(54),1,s(17)*s(54),(true->[])),arc(s(17)*s(54),2,s(17)*s(54),(true->[])),arc(s(14)*s(54),0,s(17)*s(54),(true->[])),arc(s(14)*s(54),1,s(14)*s(54),(true->[])),arc(s(14)*s(54),2,s(8)*s(54),(true->[])),arc(s(17)*s(37),0,s(17)*s(52),(true->[])),arc(s(17)*s(37),1,s(17)*s(37),(true->[])),arc(s(17)*s(37),2,s(17)*s(37),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(3)),sink(s(22)*s(3)),sink(s(23)*s(3)),sink(s(24)*s(3)),sink(s(25)*s(3)),sink(s(27)*s(3)),sink(s(28)*s(3)),sink(s(29)*s(3))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(3),0,s(8)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(7)*s(2),0,s(11)*s(2),(true->[])),arc(s(7)*s(2),1,s(17)*s(1),(true->[])),arc(s(7)*s(2),2,s(2)*s(3),(true->[])),arc(s(9)*s(1),0,s(11)*s(2),(true->[])),arc(s(9)*s(1),1,s(17)*s(1),(true->[])),arc(s(9)*s(1),2,s(19)*s(1),(true->[])),arc(s(8)*s(2),0,s(12)*s(2),(true->[])),arc(s(8)*s(2),1,s(18)*s(1),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(13)*s(2),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(5)*s(3),0,s(13)*s(3),(true->[])),arc(s(5)*s(3),1,s(14)*s(3),(true->[])),arc(s(5)*s(3),2,s(2)*s(3),(true->[])),arc(s(8)*s(3),0,s(12)*s(3),(true->[])),arc(s(8)*s(3),1,s(18)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(11)*s(2),0,s(20)*s(2),(true->[])),arc(s(11)*s(2),1,s(26)*s(1),(true->[])),arc(s(11)*s(2),2,s(2)*s(3),(true->[])),arc(s(17)*s(1),0,s(20)*s(2),(true->[])),arc(s(17)*s(1),1,s(26)*s(1),(true->[])),arc(s(17)*s(1),2,s(29)*s(1),(true->[])),arc(s(19)*s(1),0,s(29)*s(2),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(1),(true->[])),arc(s(6)*s(3),0,s(13)*s(3),(true->[])),arc(s(6)*s(3),1,s(15)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(12)*s(2),0,s(21)*s(2),(true->[])),arc(s(12)*s(2),1,s(27)*s(1),(true->[])),arc(s(12)*s(2),2,s(6)*s(3),(true->[])),arc(s(18)*s(1),0,s(21)*s(2),(true->[])),arc(s(18)*s(1),1,s(27)*s(1),(true->[])),arc(s(18)*s(1),2,s(29)*s(1),(true->[])),arc(s(13)*s(2),0,s(22)*s(2),(true->[])),arc(s(13)*s(2),1,s(28)*s(1),(true->[])),arc(s(13)*s(2),2,s(16)*s(3),(true->[])),arc(s(13)*s(3),0,s(22)*s(3),(true->[])),arc(s(13)*s(3),1,s(28)*s(3),(true->[])),arc(s(13)*s(3),2,s(16)*s(3),(true->[])),arc(s(14)*s(3),0,s(29)*s(3),(true->[])),arc(s(14)*s(3),1,s(23)*s(3),(true->[])),arc(s(14)*s(3),2,s(2)*s(3),(true->[])),arc(s(12)*s(3),0,s(21)*s(3),(true->[])),arc(s(12)*s(3),1,s(27)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(3),(true->[])),arc(s(18)*s(3),0,s(21)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(29)*s(3),(true->[])),arc(s(20)*s(2),0,s(20)*s(2),(true->[])),arc(s(20)*s(2),1,s(26)*s(1),(true->[])),arc(s(20)*s(2),2,s(2)*s(3),(true->[])),arc(s(26)*s(1),0,s(20)*s(2),(true->[])),arc(s(26)*s(1),1,s(26)*s(1),(true->[])),arc(s(26)*s(1),2,s(29)*s(1),(true->[])),arc(s(29)*s(1),0,s(29)*s(2),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(1),(true->[])),arc(s(29)*s(2),0,s(29)*s(2),(true->[])),arc(s(29)*s(2),1,s(29)*s(1),(true->[])),arc(s(29)*s(2),2,s(29)*s(3),(true->[])),arc(s(15)*s(3),0,s(29)*s(3),(true->[])),arc(s(15)*s(3),1,s(24)*s(3),(true->[])),arc(s(15)*s(3),2,s(6)*s(3),(true->[])),arc(s(21)*s(2),0,s(21)*s(2),(true->[])),arc(s(21)*s(2),1,s(27)*s(1),(true->[])),arc(s(21)*s(2),2,s(6)*s(3),(true->[])),arc(s(27)*s(1),0,s(21)*s(2),(true->[])),arc(s(27)*s(1),1,s(27)*s(1),(true->[])),arc(s(27)*s(1),2,s(29)*s(1),(true->[])),arc(s(16)*s(3),0,s(29)*s(3),(true->[])),arc(s(16)*s(3),1,s(25)*s(3),(true->[])),arc(s(16)*s(3),2,s(16)*s(3),(true->[])),arc(s(22)*s(2),0,s(22)*s(2),(true->[])),arc(s(22)*s(2),1,s(28)*s(1),(true->[])),arc(s(22)*s(2),2,s(16)*s(3),(true->[])),arc(s(28)*s(1),0,s(22)*s(2),(true->[])),arc(s(28)*s(1),1,s(28)*s(1),(true->[])),arc(s(28)*s(1),2,s(29)*s(1),(true->[])),arc(s(22)*s(3),0,s(22)*s(3),(true->[])),arc(s(22)*s(3),1,s(28)*s(3),(true->[])),arc(s(22)*s(3),2,s(16)*s(3),(true->[])),arc(s(28)*s(3),0,s(22)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(29)*s(3),(true->[])),arc(s(23)*s(3),0,s(29)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(2)*s(3),(true->[])),arc(s(29)*s(3),0,s(29)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(29)*s(3),(true->[])),arc(s(21)*s(3),0,s(21)*s(3),(true->[])),arc(s(21)*s(3),1,s(27)*s(3),(true->[])),arc(s(21)*s(3),2,s(6)*s(3),(true->[])),arc(s(27)*s(3),0,s(21)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(29)*s(3),(true->[])),arc(s(24)*s(3),0,s(29)*s(3),(true->[])),arc(s(24)*s(3),1,s(24)*s(3),(true->[])),arc(s(24)*s(3),2,s(6)*s(3),(true->[])),arc(s(25)*s(3),0,s(29)*s(3),(true->[])),arc(s(25)*s(3),1,s(25)*s(3),(true->[])),arc(s(25)*s(3),2,s(16)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(8)),sink(s(22)*s(8)),sink(s(23)*s(8)),sink(s(24)*s(8)),sink(s(25)*s(8)),sink(s(27)*s(8)),sink(s(28)*s(8)),sink(s(29)*s(8))],[arc(s(1)*s(1),0,s(3)*s(4),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(4),0,s(7)*s(5),(true->[])),arc(s(3)*s(4),1,s(9)*s(2),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(4)*s(1),0,s(8)*s(4),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(7),0,s(8)*s(6),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(5),0,s(11)*s(5),(true->[])),arc(s(7)*s(5),1,s(17)*s(2),(true->[])),arc(s(7)*s(5),2,s(2)*s(8),(true->[])),arc(s(9)*s(2),0,s(11)*s(5),(true->[])),arc(s(9)*s(2),1,s(17)*s(2),(true->[])),arc(s(9)*s(2),2,s(19)*s(1),(true->[])),arc(s(8)*s(4),0,s(12)*s(5),(true->[])),arc(s(8)*s(4),1,s(18)*s(2),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(10)*s(1),0,s(13)*s(4),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(8),0,s(8)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(13)*s(6),(true->[])),arc(s(5)*s(7),1,s(14)*s(7),(true->[])),arc(s(5)*s(7),2,s(2)*s(8),(true->[])),arc(s(8)*s(6),0,s(12)*s(6),(true->[])),arc(s(8)*s(6),1,s(18)*s(3),(true->[])),arc(s(8)*s(6),2,s(6)*s(8),(true->[])),arc(s(11)*s(5),0,s(20)*s(5),(true->[])),arc(s(11)*s(5),1,s(26)*s(2),(true->[])),arc(s(11)*s(5),2,s(2)*s(8),(true->[])),arc(s(17)*s(2),0,s(20)*s(5),(true->[])),arc(s(17)*s(2),1,s(26)*s(2),(true->[])),arc(s(17)*s(2),2,s(29)*s(1),(true->[])),arc(s(19)*s(1),0,s(29)*s(4),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(1),(true->[])),arc(s(6)*s(7),0,s(13)*s(6),(true->[])),arc(s(6)*s(7),1,s(15)*s(7),(true->[])),arc(s(6)*s(7),2,s(6)*s(8),(true->[])),arc(s(12)*s(5),0,s(21)*s(5),(true->[])),arc(s(12)*s(5),1,s(27)*s(2),(true->[])),arc(s(12)*s(5),2,s(6)*s(8),(true->[])),arc(s(18)*s(2),0,s(21)*s(5),(true->[])),arc(s(18)*s(2),1,s(27)*s(2),(true->[])),arc(s(18)*s(2),2,s(29)*s(1),(true->[])),arc(s(13)*s(4),0,s(22)*s(5),(true->[])),arc(s(13)*s(4),1,s(28)*s(2),(true->[])),arc(s(13)*s(4),2,s(16)*s(7),(true->[])),arc(s(5)*s(8),0,s(13)*s(8),(true->[])),arc(s(5)*s(8),1,s(14)*s(8),(true->[])),arc(s(5)*s(8),2,s(2)*s(8),(true->[])),arc(s(8)*s(8),0,s(12)*s(8),(true->[])),arc(s(8)*s(8),1,s(18)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(13)*s(6),0,s(22)*s(6),(true->[])),arc(s(13)*s(6),1,s(28)*s(3),(true->[])),arc(s(13)*s(6),2,s(16)*s(8),(true->[])),arc(s(14)*s(7),0,s(29)*s(6),(true->[])),arc(s(14)*s(7),1,s(23)*s(7),(true->[])),arc(s(14)*s(7),2,s(2)*s(8),(true->[])),arc(s(6)*s(8),0,s(13)*s(8),(true->[])),arc(s(6)*s(8),1,s(15)*s(8),(true->[])),arc(s(6)*s(8),2,s(6)*s(8),(true->[])),arc(s(12)*s(6),0,s(21)*s(6),(true->[])),arc(s(12)*s(6),1,s(27)*s(3),(true->[])),arc(s(12)*s(6),2,s(6)*s(8),(true->[])),arc(s(18)*s(3),0,s(21)*s(6),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(29)*s(3),(true->[])),arc(s(20)*s(5),0,s(20)*s(5),(true->[])),arc(s(20)*s(5),1,s(26)*s(2),(true->[])),arc(s(20)*s(5),2,s(2)*s(8),(true->[])),arc(s(26)*s(2),0,s(20)*s(5),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(29)*s(1),(true->[])),arc(s(29)*s(1),0,s(29)*s(4),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(1),(true->[])),arc(s(29)*s(4),0,s(29)*s(5),(true->[])),arc(s(29)*s(4),1,s(29)*s(2),(true->[])),arc(s(29)*s(4),2,s(29)*s(7),(true->[])),arc(s(15)*s(7),0,s(29)*s(6),(true->[])),arc(s(15)*s(7),1,s(24)*s(7),(true->[])),arc(s(15)*s(7),2,s(6)*s(8),(true->[])),arc(s(21)*s(5),0,s(21)*s(5),(true->[])),arc(s(21)*s(5),1,s(27)*s(2),(true->[])),arc(s(21)*s(5),2,s(6)*s(8),(true->[])),arc(s(27)*s(2),0,s(21)*s(5),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(29)*s(1),(true->[])),arc(s(16)*s(7),0,s(29)*s(6),(true->[])),arc(s(16)*s(7),1,s(25)*s(7),(true->[])),arc(s(16)*s(7),2,s(16)*s(8),(true->[])),arc(s(22)*s(5),0,s(22)*s(5),(true->[])),arc(s(22)*s(5),1,s(28)*s(2),(true->[])),arc(s(22)*s(5),2,s(16)*s(8),(true->[])),arc(s(28)*s(2),0,s(22)*s(5),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(29)*s(1),(true->[])),arc(s(13)*s(8),0,s(22)*s(8),(true->[])),arc(s(13)*s(8),1,s(28)*s(8),(true->[])),arc(s(13)*s(8),2,s(16)*s(8),(true->[])),arc(s(14)*s(8),0,s(29)*s(8),(true->[])),arc(s(14)*s(8),1,s(23)*s(8),(true->[])),arc(s(14)*s(8),2,s(2)*s(8),(true->[])),arc(s(12)*s(8),0,s(21)*s(8),(true->[])),arc(s(12)*s(8),1,s(27)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(8),(true->[])),arc(s(18)*s(8),0,s(21)*s(8),(true->[])),arc(s(18)*s(8),1,s(27)*s(8),(true->[])),arc(s(18)*s(8),2,s(29)*s(8),(true->[])),arc(s(16)*s(8),0,s(29)*s(8),(true->[])),arc(s(16)*s(8),1,s(25)*s(8),(true->[])),arc(s(16)*s(8),2,s(16)*s(8),(true->[])),arc(s(22)*s(6),0,s(22)*s(6),(true->[])),arc(s(22)*s(6),1,s(28)*s(3),(true->[])),arc(s(22)*s(6),2,s(16)*s(8),(true->[])),arc(s(28)*s(3),0,s(22)*s(6),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(29)*s(3),(true->[])),arc(s(23)*s(7),0,s(29)*s(6),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(2)*s(8),(true->[])),arc(s(29)*s(6),0,s(29)*s(6),(true->[])),arc(s(29)*s(6),1,s(29)*s(3),(true->[])),arc(s(29)*s(6),2,s(29)*s(8),(true->[])),arc(s(15)*s(8),0,s(29)*s(8),(true->[])),arc(s(15)*s(8),1,s(24)*s(8),(true->[])),arc(s(15)*s(8),2,s(6)*s(8),(true->[])),arc(s(21)*s(6),0,s(21)*s(6),(true->[])),arc(s(21)*s(6),1,s(27)*s(3),(true->[])),arc(s(21)*s(6),2,s(6)*s(8),(true->[])),arc(s(27)*s(3),0,s(21)*s(6),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(29)*s(3),(true->[])),arc(s(29)*s(3),0,s(29)*s(6),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(29)*s(3),(true->[])),arc(s(29)*s(2),0,s(29)*s(5),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(29)*s(1),(true->[])),arc(s(29)*s(5),0,s(29)*s(5),(true->[])),arc(s(29)*s(5),1,s(29)*s(2),(true->[])),arc(s(29)*s(5),2,s(29)*s(8),(true->[])),arc(s(29)*s(7),0,s(29)*s(6),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(29)*s(8),(true->[])),arc(s(24)*s(7),0,s(29)*s(6),(true->[])),arc(s(24)*s(7),1,s(24)*s(7),(true->[])),arc(s(24)*s(7),2,s(6)*s(8),(true->[])),arc(s(25)*s(7),0,s(29)*s(6),(true->[])),arc(s(25)*s(7),1,s(25)*s(7),(true->[])),arc(s(25)*s(7),2,s(16)*s(8),(true->[])),arc(s(22)*s(8),0,s(22)*s(8),(true->[])),arc(s(22)*s(8),1,s(28)*s(8),(true->[])),arc(s(22)*s(8),2,s(16)*s(8),(true->[])),arc(s(28)*s(8),0,s(22)*s(8),(true->[])),arc(s(28)*s(8),1,s(28)*s(8),(true->[])),arc(s(28)*s(8),2,s(29)*s(8),(true->[])),arc(s(23)*s(8),0,s(29)*s(8),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(2)*s(8),(true->[])),arc(s(29)*s(8),0,s(29)*s(8),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(29)*s(8),(true->[])),arc(s(21)*s(8),0,s(21)*s(8),(true->[])),arc(s(21)*s(8),1,s(27)*s(8),(true->[])),arc(s(21)*s(8),2,s(6)*s(8),(true->[])),arc(s(27)*s(8),0,s(21)*s(8),(true->[])),arc(s(27)*s(8),1,s(27)*s(8),(true->[])),arc(s(27)*s(8),2,s(29)*s(8),(true->[])),arc(s(25)*s(8),0,s(29)*s(8),(true->[])),arc(s(25)*s(8),1,s(25)*s(8),(true->[])),arc(s(25)*s(8),2,s(16)*s(8),(true->[])),arc(s(24)*s(8),0,s(29)*s(8),(true->[])),arc(s(24)*s(8),1,s(24)*s(8),(true->[])),arc(s(24)*s(8),2,s(6)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(15)),sink(s(22)*s(15)),sink(s(23)*s(15)),sink(s(24)*s(15)),sink(s(25)*s(15)),sink(s(27)*s(15)),sink(s(28)*s(15)),sink(s(29)*s(15))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(8)*s(9),(true->[])),arc(s(2)*s(4),1,s(5)*s(10),(true->[])),arc(s(2)*s(4),2,s(2)*s(14),(true->[])),arc(s(7)*s(8),0,s(11)*s(11),(true->[])),arc(s(7)*s(8),1,s(17)*s(5),(true->[])),arc(s(7)*s(8),2,s(2)*s(14),(true->[])),arc(s(9)*s(5),0,s(11)*s(11),(true->[])),arc(s(9)*s(5),1,s(17)*s(5),(true->[])),arc(s(9)*s(5),2,s(19)*s(1),(true->[])),arc(s(8)*s(3),0,s(12)*s(8),(true->[])),arc(s(8)*s(3),1,s(18)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(13)*s(3),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(14),0,s(8)*s(13),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(2)*s(15),(true->[])),arc(s(5)*s(10),0,s(13)*s(9),(true->[])),arc(s(5)*s(10),1,s(14)*s(10),(true->[])),arc(s(5)*s(10),2,s(2)*s(15),(true->[])),arc(s(8)*s(9),0,s(12)*s(12),(true->[])),arc(s(8)*s(9),1,s(18)*s(6),(true->[])),arc(s(8)*s(9),2,s(6)*s(14),(true->[])),arc(s(11)*s(11),0,s(20)*s(11),(true->[])),arc(s(11)*s(11),1,s(26)*s(5),(true->[])),arc(s(11)*s(11),2,s(2)*s(15),(true->[])),arc(s(17)*s(5),0,s(20)*s(11),(true->[])),arc(s(17)*s(5),1,s(26)*s(5),(true->[])),arc(s(17)*s(5),2,s(29)*s(1),(true->[])),arc(s(19)*s(1),0,s(29)*s(3),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(1),(true->[])),arc(s(6)*s(4),0,s(13)*s(9),(true->[])),arc(s(6)*s(4),1,s(15)*s(10),(true->[])),arc(s(6)*s(4),2,s(6)*s(14),(true->[])),arc(s(12)*s(8),0,s(21)*s(11),(true->[])),arc(s(12)*s(8),1,s(27)*s(5),(true->[])),arc(s(12)*s(8),2,s(6)*s(14),(true->[])),arc(s(18)*s(5),0,s(21)*s(11),(true->[])),arc(s(18)*s(5),1,s(27)*s(5),(true->[])),arc(s(18)*s(5),2,s(29)*s(1),(true->[])),arc(s(13)*s(3),0,s(22)*s(8),(true->[])),arc(s(13)*s(3),1,s(28)*s(5),(true->[])),arc(s(13)*s(3),2,s(16)*s(4),(true->[])),arc(s(2)*s(15),0,s(8)*s(15),(true->[])),arc(s(2)*s(15),1,s(5)*s(15),(true->[])),arc(s(2)*s(15),2,s(2)*s(15),(true->[])),arc(s(5)*s(14),0,s(13)*s(13),(true->[])),arc(s(5)*s(14),1,s(14)*s(14),(true->[])),arc(s(5)*s(14),2,s(2)*s(15),(true->[])),arc(s(8)*s(13),0,s(12)*s(13),(true->[])),arc(s(8)*s(13),1,s(18)*s(7),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(13)*s(9),0,s(22)*s(12),(true->[])),arc(s(13)*s(9),1,s(28)*s(6),(true->[])),arc(s(13)*s(9),2,s(16)*s(14),(true->[])),arc(s(14)*s(10),0,s(29)*s(9),(true->[])),arc(s(14)*s(10),1,s(23)*s(10),(true->[])),arc(s(14)*s(10),2,s(2)*s(15),(true->[])),arc(s(6)*s(14),0,s(13)*s(13),(true->[])),arc(s(6)*s(14),1,s(15)*s(14),(true->[])),arc(s(6)*s(14),2,s(6)*s(15),(true->[])),arc(s(12)*s(12),0,s(21)*s(12),(true->[])),arc(s(12)*s(12),1,s(27)*s(6),(true->[])),arc(s(12)*s(12),2,s(6)*s(15),(true->[])),arc(s(18)*s(6),0,s(21)*s(12),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(29)*s(2),(true->[])),arc(s(20)*s(11),0,s(20)*s(11),(true->[])),arc(s(20)*s(11),1,s(26)*s(5),(true->[])),arc(s(20)*s(11),2,s(2)*s(15),(true->[])),arc(s(26)*s(5),0,s(20)*s(11),(true->[])),arc(s(26)*s(5),1,s(26)*s(5),(true->[])),arc(s(26)*s(5),2,s(29)*s(1),(true->[])),arc(s(29)*s(1),0,s(29)*s(3),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(1),(true->[])),arc(s(29)*s(3),0,s(29)*s(8),(true->[])),arc(s(29)*s(3),1,s(29)*s(5),(true->[])),arc(s(29)*s(3),2,s(29)*s(4),(true->[])),arc(s(15)*s(10),0,s(29)*s(9),(true->[])),arc(s(15)*s(10),1,s(24)*s(10),(true->[])),arc(s(15)*s(10),2,s(6)*s(15),(true->[])),arc(s(21)*s(11),0,s(21)*s(11),(true->[])),arc(s(21)*s(11),1,s(27)*s(5),(true->[])),arc(s(21)*s(11),2,s(6)*s(15),(true->[])),arc(s(27)*s(5),0,s(21)*s(11),(true->[])),arc(s(27)*s(5),1,s(27)*s(5),(true->[])),arc(s(27)*s(5),2,s(29)*s(1),(true->[])),arc(s(16)*s(4),0,s(29)*s(9),(true->[])),arc(s(16)*s(4),1,s(25)*s(10),(true->[])),arc(s(16)*s(4),2,s(16)*s(14),(true->[])),arc(s(22)*s(8),0,s(22)*s(11),(true->[])),arc(s(22)*s(8),1,s(28)*s(5),(true->[])),arc(s(22)*s(8),2,s(16)*s(14),(true->[])),arc(s(28)*s(5),0,s(22)*s(11),(true->[])),arc(s(28)*s(5),1,s(28)*s(5),(true->[])),arc(s(28)*s(5),2,s(29)*s(1),(true->[])),arc(s(5)*s(15),0,s(13)*s(15),(true->[])),arc(s(5)*s(15),1,s(14)*s(15),(true->[])),arc(s(5)*s(15),2,s(2)*s(15),(true->[])),arc(s(8)*s(15),0,s(12)*s(15),(true->[])),arc(s(8)*s(15),1,s(18)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(15),(true->[])),arc(s(13)*s(13),0,s(22)*s(13),(true->[])),arc(s(13)*s(13),1,s(28)*s(7),(true->[])),arc(s(13)*s(13),2,s(16)*s(15),(true->[])),arc(s(14)*s(14),0,s(29)*s(13),(true->[])),arc(s(14)*s(14),1,s(23)*s(14),(true->[])),arc(s(14)*s(14),2,s(2)*s(15),(true->[])),arc(s(6)*s(15),0,s(13)*s(15),(true->[])),arc(s(6)*s(15),1,s(15)*s(15),(true->[])),arc(s(6)*s(15),2,s(6)*s(15),(true->[])),arc(s(12)*s(13),0,s(21)*s(13),(true->[])),arc(s(12)*s(13),1,s(27)*s(7),(true->[])),arc(s(12)*s(13),2,s(6)*s(15),(true->[])),arc(s(18)*s(7),0,s(21)*s(13),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(29)*s(7),(true->[])),arc(s(16)*s(14),0,s(29)*s(13),(true->[])),arc(s(16)*s(14),1,s(25)*s(14),(true->[])),arc(s(16)*s(14),2,s(16)*s(15),(true->[])),arc(s(22)*s(12),0,s(22)*s(12),(true->[])),arc(s(22)*s(12),1,s(28)*s(6),(true->[])),arc(s(22)*s(12),2,s(16)*s(15),(true->[])),arc(s(28)*s(6),0,s(22)*s(12),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(29)*s(2),(true->[])),arc(s(23)*s(10),0,s(29)*s(9),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(2)*s(15),(true->[])),arc(s(29)*s(9),0,s(29)*s(12),(true->[])),arc(s(29)*s(9),1,s(29)*s(6),(true->[])),arc(s(29)*s(9),2,s(29)*s(14),(true->[])),arc(s(15)*s(14),0,s(29)*s(13),(true->[])),arc(s(15)*s(14),1,s(24)*s(14),(true->[])),arc(s(15)*s(14),2,s(6)*s(15),(true->[])),arc(s(21)*s(12),0,s(21)*s(12),(true->[])),arc(s(21)*s(12),1,s(27)*s(6),(true->[])),arc(s(21)*s(12),2,s(6)*s(15),(true->[])),arc(s(27)*s(6),0,s(21)*s(12),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(29)*s(2),(true->[])),arc(s(29)*s(2),0,s(29)*s(9),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(29)*s(2),(true->[])),arc(s(29)*s(4),0,s(29)*s(9),(true->[])),arc(s(29)*s(4),1,s(29)*s(10),(true->[])),arc(s(29)*s(4),2,s(29)*s(14),(true->[])),arc(s(29)*s(5),0,s(29)*s(11),(true->[])),arc(s(29)*s(5),1,s(29)*s(5),(true->[])),arc(s(29)*s(5),2,s(29)*s(1),(true->[])),arc(s(29)*s(8),0,s(29)*s(11),(true->[])),arc(s(29)*s(8),1,s(29)*s(5),(true->[])),arc(s(29)*s(8),2,s(29)*s(14),(true->[])),arc(s(24)*s(10),0,s(29)*s(9),(true->[])),arc(s(24)*s(10),1,s(24)*s(10),(true->[])),arc(s(24)*s(10),2,s(6)*s(15),(true->[])),arc(s(25)*s(10),0,s(29)*s(9),(true->[])),arc(s(25)*s(10),1,s(25)*s(10),(true->[])),arc(s(25)*s(10),2,s(16)*s(15),(true->[])),arc(s(22)*s(11),0,s(22)*s(11),(true->[])),arc(s(22)*s(11),1,s(28)*s(5),(true->[])),arc(s(22)*s(11),2,s(16)*s(15),(true->[])),arc(s(13)*s(15),0,s(22)*s(15),(true->[])),arc(s(13)*s(15),1,s(28)*s(15),(true->[])),arc(s(13)*s(15),2,s(16)*s(15),(true->[])),arc(s(14)*s(15),0,s(29)*s(15),(true->[])),arc(s(14)*s(15),1,s(23)*s(15),(true->[])),arc(s(14)*s(15),2,s(2)*s(15),(true->[])),arc(s(12)*s(15),0,s(21)*s(15),(true->[])),arc(s(12)*s(15),1,s(27)*s(15),(true->[])),arc(s(12)*s(15),2,s(6)*s(15),(true->[])),arc(s(18)*s(15),0,s(21)*s(15),(true->[])),arc(s(18)*s(15),1,s(27)*s(15),(true->[])),arc(s(18)*s(15),2,s(29)*s(15),(true->[])),arc(s(16)*s(15),0,s(29)*s(15),(true->[])),arc(s(16)*s(15),1,s(25)*s(15),(true->[])),arc(s(16)*s(15),2,s(16)*s(15),(true->[])),arc(s(22)*s(13),0,s(22)*s(13),(true->[])),arc(s(22)*s(13),1,s(28)*s(7),(true->[])),arc(s(22)*s(13),2,s(16)*s(15),(true->[])),arc(s(28)*s(7),0,s(22)*s(13),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(29)*s(7),(true->[])),arc(s(23)*s(14),0,s(29)*s(13),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(2)*s(15),(true->[])),arc(s(29)*s(13),0,s(29)*s(13),(true->[])),arc(s(29)*s(13),1,s(29)*s(7),(true->[])),arc(s(29)*s(13),2,s(29)*s(15),(true->[])),arc(s(15)*s(15),0,s(29)*s(15),(true->[])),arc(s(15)*s(15),1,s(24)*s(15),(true->[])),arc(s(15)*s(15),2,s(6)*s(15),(true->[])),arc(s(21)*s(13),0,s(21)*s(13),(true->[])),arc(s(21)*s(13),1,s(27)*s(7),(true->[])),arc(s(21)*s(13),2,s(6)*s(15),(true->[])),arc(s(27)*s(7),0,s(21)*s(13),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(29)*s(7),(true->[])),arc(s(29)*s(7),0,s(29)*s(13),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(29)*s(7),(true->[])),arc(s(25)*s(14),0,s(29)*s(13),(true->[])),arc(s(25)*s(14),1,s(25)*s(14),(true->[])),arc(s(25)*s(14),2,s(16)*s(15),(true->[])),arc(s(29)*s(6),0,s(29)*s(12),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(29)*s(2),(true->[])),arc(s(29)*s(12),0,s(29)*s(12),(true->[])),arc(s(29)*s(12),1,s(29)*s(6),(true->[])),arc(s(29)*s(12),2,s(29)*s(15),(true->[])),arc(s(29)*s(14),0,s(29)*s(13),(true->[])),arc(s(29)*s(14),1,s(29)*s(14),(true->[])),arc(s(29)*s(14),2,s(29)*s(15),(true->[])),arc(s(24)*s(14),0,s(29)*s(13),(true->[])),arc(s(24)*s(14),1,s(24)*s(14),(true->[])),arc(s(24)*s(14),2,s(6)*s(15),(true->[])),arc(s(29)*s(10),0,s(29)*s(9),(true->[])),arc(s(29)*s(10),1,s(29)*s(10),(true->[])),arc(s(29)*s(10),2,s(29)*s(15),(true->[])),arc(s(29)*s(11),0,s(29)*s(11),(true->[])),arc(s(29)*s(11),1,s(29)*s(5),(true->[])),arc(s(29)*s(11),2,s(29)*s(15),(true->[])),arc(s(22)*s(15),0,s(22)*s(15),(true->[])),arc(s(22)*s(15),1,s(28)*s(15),(true->[])),arc(s(22)*s(15),2,s(16)*s(15),(true->[])),arc(s(28)*s(15),0,s(22)*s(15),(true->[])),arc(s(28)*s(15),1,s(28)*s(15),(true->[])),arc(s(28)*s(15),2,s(29)*s(15),(true->[])),arc(s(23)*s(15),0,s(29)*s(15),(true->[])),arc(s(23)*s(15),1,s(23)*s(15),(true->[])),arc(s(23)*s(15),2,s(2)*s(15),(true->[])),arc(s(29)*s(15),0,s(29)*s(15),(true->[])),arc(s(29)*s(15),1,s(29)*s(15),(true->[])),arc(s(29)*s(15),2,s(29)*s(15),(true->[])),arc(s(21)*s(15),0,s(21)*s(15),(true->[])),arc(s(21)*s(15),1,s(27)*s(15),(true->[])),arc(s(21)*s(15),2,s(6)*s(15),(true->[])),arc(s(27)*s(15),0,s(21)*s(15),(true->[])),arc(s(27)*s(15),1,s(27)*s(15),(true->[])),arc(s(27)*s(15),2,s(29)*s(15),(true->[])),arc(s(25)*s(15),0,s(29)*s(15),(true->[])),arc(s(25)*s(15),1,s(25)*s(15),(true->[])),arc(s(25)*s(15),2,s(16)*s(15),(true->[])),arc(s(24)*s(15),0,s(29)*s(15),(true->[])),arc(s(24)*s(15),1,s(24)*s(15),(true->[])),arc(s(24)*s(15),2,s(6)*s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(25)),sink(s(22)*s(25)),sink(s(23)*s(25)),sink(s(24)*s(25)),sink(s(25)*s(25)),sink(s(27)*s(25)),sink(s(28)*s(25)),sink(s(29)*s(25))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(7),(true->[])),arc(s(3)*s(3),1,s(9)*s(6),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(8)*s(8),(true->[])),arc(s(2)*s(4),1,s(5)*s(9),(true->[])),arc(s(2)*s(4),2,s(2)*s(10),(true->[])),arc(s(7)*s(7),0,s(11)*s(15),(true->[])),arc(s(7)*s(7),1,s(17)*s(11),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(9)*s(6),0,s(11)*s(15),(true->[])),arc(s(9)*s(6),1,s(17)*s(11),(true->[])),arc(s(9)*s(6),2,s(19)*s(1),(true->[])),arc(s(8)*s(3),0,s(12)*s(7),(true->[])),arc(s(8)*s(3),1,s(18)*s(6),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(13)*s(3),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(8)*s(17),(true->[])),arc(s(2)*s(10),1,s(5)*s(19),(true->[])),arc(s(2)*s(10),2,s(2)*s(24),(true->[])),arc(s(5)*s(9),0,s(13)*s(8),(true->[])),arc(s(5)*s(9),1,s(14)*s(18),(true->[])),arc(s(5)*s(9),2,s(2)*s(24),(true->[])),arc(s(8)*s(8),0,s(12)*s(16),(true->[])),arc(s(8)*s(8),1,s(18)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(11)*s(15),0,s(20)*s(20),(true->[])),arc(s(11)*s(15),1,s(26)*s(11),(true->[])),arc(s(11)*s(15),2,s(2)*s(24),(true->[])),arc(s(17)*s(11),0,s(20)*s(20),(true->[])),arc(s(17)*s(11),1,s(26)*s(11),(true->[])),arc(s(17)*s(11),2,s(29)*s(1),(true->[])),arc(s(19)*s(1),0,s(29)*s(3),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(1),(true->[])),arc(s(6)*s(4),0,s(13)*s(8),(true->[])),arc(s(6)*s(4),1,s(15)*s(9),(true->[])),arc(s(6)*s(4),2,s(6)*s(10),(true->[])),arc(s(12)*s(7),0,s(21)*s(15),(true->[])),arc(s(12)*s(7),1,s(27)*s(11),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(18)*s(6),0,s(21)*s(15),(true->[])),arc(s(18)*s(6),1,s(27)*s(11),(true->[])),arc(s(18)*s(6),2,s(29)*s(1),(true->[])),arc(s(13)*s(3),0,s(22)*s(7),(true->[])),arc(s(13)*s(3),1,s(28)*s(6),(true->[])),arc(s(13)*s(3),2,s(16)*s(4),(true->[])),arc(s(2)*s(24),0,s(8)*s(23),(true->[])),arc(s(2)*s(24),1,s(5)*s(24),(true->[])),arc(s(2)*s(24),2,s(2)*s(25),(true->[])),arc(s(5)*s(19),0,s(13)*s(17),(true->[])),arc(s(5)*s(19),1,s(14)*s(19),(true->[])),arc(s(5)*s(19),2,s(2)*s(25),(true->[])),arc(s(8)*s(17),0,s(12)*s(22),(true->[])),arc(s(8)*s(17),1,s(18)*s(13),(true->[])),arc(s(8)*s(17),2,s(6)*s(24),(true->[])),arc(s(13)*s(8),0,s(22)*s(16),(true->[])),arc(s(13)*s(8),1,s(28)*s(12),(true->[])),arc(s(13)*s(8),2,s(16)*s(10),(true->[])),arc(s(14)*s(18),0,s(29)*s(8),(true->[])),arc(s(14)*s(18),1,s(23)*s(18),(true->[])),arc(s(14)*s(18),2,s(2)*s(25),(true->[])),arc(s(6)*s(10),0,s(13)*s(17),(true->[])),arc(s(6)*s(10),1,s(15)*s(19),(true->[])),arc(s(6)*s(10),2,s(6)*s(24),(true->[])),arc(s(12)*s(16),0,s(21)*s(21),(true->[])),arc(s(12)*s(16),1,s(27)*s(12),(true->[])),arc(s(12)*s(16),2,s(6)*s(24),(true->[])),arc(s(18)*s(12),0,s(21)*s(21),(true->[])),arc(s(18)*s(12),1,s(27)*s(12),(true->[])),arc(s(18)*s(12),2,s(29)*s(2),(true->[])),arc(s(20)*s(20),0,s(20)*s(20),(true->[])),arc(s(20)*s(20),1,s(26)*s(11),(true->[])),arc(s(20)*s(20),2,s(2)*s(25),(true->[])),arc(s(26)*s(11),0,s(20)*s(20),(true->[])),arc(s(26)*s(11),1,s(26)*s(11),(true->[])),arc(s(26)*s(11),2,s(29)*s(1),(true->[])),arc(s(29)*s(1),0,s(29)*s(3),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(1),(true->[])),arc(s(29)*s(3),0,s(29)*s(7),(true->[])),arc(s(29)*s(3),1,s(29)*s(6),(true->[])),arc(s(29)*s(3),2,s(29)*s(4),(true->[])),arc(s(15)*s(9),0,s(29)*s(8),(true->[])),arc(s(15)*s(9),1,s(24)*s(18),(true->[])),arc(s(15)*s(9),2,s(6)*s(24),(true->[])),arc(s(21)*s(15),0,s(21)*s(20),(true->[])),arc(s(21)*s(15),1,s(27)*s(11),(true->[])),arc(s(21)*s(15),2,s(6)*s(24),(true->[])),arc(s(27)*s(11),0,s(21)*s(20),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(29)*s(1),(true->[])),arc(s(16)*s(4),0,s(29)*s(8),(true->[])),arc(s(16)*s(4),1,s(25)*s(9),(true->[])),arc(s(16)*s(4),2,s(16)*s(10),(true->[])),arc(s(22)*s(7),0,s(22)*s(15),(true->[])),arc(s(22)*s(7),1,s(28)*s(11),(true->[])),arc(s(22)*s(7),2,s(16)*s(10),(true->[])),arc(s(28)*s(6),0,s(22)*s(15),(true->[])),arc(s(28)*s(6),1,s(28)*s(11),(true->[])),arc(s(28)*s(6),2,s(29)*s(1),(true->[])),arc(s(2)*s(25),0,s(8)*s(25),(true->[])),arc(s(2)*s(25),1,s(5)*s(25),(true->[])),arc(s(2)*s(25),2,s(2)*s(25),(true->[])),arc(s(5)*s(24),0,s(13)*s(23),(true->[])),arc(s(5)*s(24),1,s(14)*s(24),(true->[])),arc(s(5)*s(24),2,s(2)*s(25),(true->[])),arc(s(8)*s(23),0,s(12)*s(23),(true->[])),arc(s(8)*s(23),1,s(18)*s(14),(true->[])),arc(s(8)*s(23),2,s(6)*s(25),(true->[])),arc(s(13)*s(17),0,s(22)*s(22),(true->[])),arc(s(13)*s(17),1,s(28)*s(13),(true->[])),arc(s(13)*s(17),2,s(16)*s(24),(true->[])),arc(s(14)*s(19),0,s(29)*s(17),(true->[])),arc(s(14)*s(19),1,s(23)*s(19),(true->[])),arc(s(14)*s(19),2,s(2)*s(25),(true->[])),arc(s(6)*s(24),0,s(13)*s(23),(true->[])),arc(s(6)*s(24),1,s(15)*s(24),(true->[])),arc(s(6)*s(24),2,s(6)*s(25),(true->[])),arc(s(12)*s(22),0,s(21)*s(22),(true->[])),arc(s(12)*s(22),1,s(27)*s(13),(true->[])),arc(s(12)*s(22),2,s(6)*s(25),(true->[])),arc(s(18)*s(13),0,s(21)*s(22),(true->[])),arc(s(18)*s(13),1,s(27)*s(13),(true->[])),arc(s(18)*s(13),2,s(29)*s(5),(true->[])),arc(s(16)*s(10),0,s(29)*s(17),(true->[])),arc(s(16)*s(10),1,s(25)*s(19),(true->[])),arc(s(16)*s(10),2,s(16)*s(24),(true->[])),arc(s(22)*s(16),0,s(22)*s(21),(true->[])),arc(s(22)*s(16),1,s(28)*s(12),(true->[])),arc(s(22)*s(16),2,s(16)*s(24),(true->[])),arc(s(28)*s(12),0,s(22)*s(21),(true->[])),arc(s(28)*s(12),1,s(28)*s(12),(true->[])),arc(s(28)*s(12),2,s(29)*s(2),(true->[])),arc(s(23)*s(18),0,s(29)*s(8),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(2)*s(25),(true->[])),arc(s(29)*s(8),0,s(29)*s(16),(true->[])),arc(s(29)*s(8),1,s(29)*s(12),(true->[])),arc(s(29)*s(8),2,s(29)*s(10),(true->[])),arc(s(15)*s(19),0,s(29)*s(17),(true->[])),arc(s(15)*s(19),1,s(24)*s(19),(true->[])),arc(s(15)*s(19),2,s(6)*s(25),(true->[])),arc(s(21)*s(21),0,s(21)*s(21),(true->[])),arc(s(21)*s(21),1,s(27)*s(12),(true->[])),arc(s(21)*s(21),2,s(6)*s(25),(true->[])),arc(s(27)*s(12),0,s(21)*s(21),(true->[])),arc(s(27)*s(12),1,s(27)*s(12),(true->[])),arc(s(27)*s(12),2,s(29)*s(2),(true->[])),arc(s(29)*s(2),0,s(29)*s(8),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(29)*s(2),(true->[])),arc(s(29)*s(4),0,s(29)*s(8),(true->[])),arc(s(29)*s(4),1,s(29)*s(9),(true->[])),arc(s(29)*s(4),2,s(29)*s(10),(true->[])),arc(s(29)*s(6),0,s(29)*s(15),(true->[])),arc(s(29)*s(6),1,s(29)*s(11),(true->[])),arc(s(29)*s(6),2,s(29)*s(1),(true->[])),arc(s(29)*s(7),0,s(29)*s(15),(true->[])),arc(s(29)*s(7),1,s(29)*s(11),(true->[])),arc(s(29)*s(7),2,s(29)*s(10),(true->[])),arc(s(24)*s(18),0,s(29)*s(8),(true->[])),arc(s(24)*s(18),1,s(24)*s(18),(true->[])),arc(s(24)*s(18),2,s(6)*s(25),(true->[])),arc(s(21)*s(20),0,s(21)*s(20),(true->[])),arc(s(21)*s(20),1,s(27)*s(11),(true->[])),arc(s(21)*s(20),2,s(6)*s(25),(true->[])),arc(s(25)*s(9),0,s(29)*s(8),(true->[])),arc(s(25)*s(9),1,s(25)*s(18),(true->[])),arc(s(25)*s(9),2,s(16)*s(24),(true->[])),arc(s(22)*s(15),0,s(22)*s(20),(true->[])),arc(s(22)*s(15),1,s(28)*s(11),(true->[])),arc(s(22)*s(15),2,s(16)*s(24),(true->[])),arc(s(28)*s(11),0,s(22)*s(20),(true->[])),arc(s(28)*s(11),1,s(28)*s(11),(true->[])),arc(s(28)*s(11),2,s(29)*s(1),(true->[])),arc(s(5)*s(25),0,s(13)*s(25),(true->[])),arc(s(5)*s(25),1,s(14)*s(25),(true->[])),arc(s(5)*s(25),2,s(2)*s(25),(true->[])),arc(s(8)*s(25),0,s(12)*s(25),(true->[])),arc(s(8)*s(25),1,s(18)*s(25),(true->[])),arc(s(8)*s(25),2,s(6)*s(25),(true->[])),arc(s(13)*s(23),0,s(22)*s(23),(true->[])),arc(s(13)*s(23),1,s(28)*s(14),(true->[])),arc(s(13)*s(23),2,s(16)*s(25),(true->[])),arc(s(14)*s(24),0,s(29)*s(23),(true->[])),arc(s(14)*s(24),1,s(23)*s(24),(true->[])),arc(s(14)*s(24),2,s(2)*s(25),(true->[])),arc(s(6)*s(25),0,s(13)*s(25),(true->[])),arc(s(6)*s(25),1,s(15)*s(25),(true->[])),arc(s(6)*s(25),2,s(6)*s(25),(true->[])),arc(s(12)*s(23),0,s(21)*s(23),(true->[])),arc(s(12)*s(23),1,s(27)*s(14),(true->[])),arc(s(12)*s(23),2,s(6)*s(25),(true->[])),arc(s(18)*s(14),0,s(21)*s(23),(true->[])),arc(s(18)*s(14),1,s(27)*s(14),(true->[])),arc(s(18)*s(14),2,s(29)*s(14),(true->[])),arc(s(16)*s(24),0,s(29)*s(23),(true->[])),arc(s(16)*s(24),1,s(25)*s(24),(true->[])),arc(s(16)*s(24),2,s(16)*s(25),(true->[])),arc(s(22)*s(22),0,s(22)*s(22),(true->[])),arc(s(22)*s(22),1,s(28)*s(13),(true->[])),arc(s(22)*s(22),2,s(16)*s(25),(true->[])),arc(s(28)*s(13),0,s(22)*s(22),(true->[])),arc(s(28)*s(13),1,s(28)*s(13),(true->[])),arc(s(28)*s(13),2,s(29)*s(5),(true->[])),arc(s(23)*s(19),0,s(29)*s(17),(true->[])),arc(s(23)*s(19),1,s(23)*s(19),(true->[])),arc(s(23)*s(19),2,s(2)*s(25),(true->[])),arc(s(29)*s(17),0,s(29)*s(22),(true->[])),arc(s(29)*s(17),1,s(29)*s(13),(true->[])),arc(s(29)*s(17),2,s(29)*s(24),(true->[])),arc(s(15)*s(24),0,s(29)*s(23),(true->[])),arc(s(15)*s(24),1,s(24)*s(24),(true->[])),arc(s(15)*s(24),2,s(6)*s(25),(true->[])),arc(s(21)*s(22),0,s(21)*s(22),(true->[])),arc(s(21)*s(22),1,s(27)*s(13),(true->[])),arc(s(21)*s(22),2,s(6)*s(25),(true->[])),arc(s(27)*s(13),0,s(21)*s(22),(true->[])),arc(s(27)*s(13),1,s(27)*s(13),(true->[])),arc(s(27)*s(13),2,s(29)*s(5),(true->[])),arc(s(29)*s(5),0,s(29)*s(17),(true->[])),arc(s(29)*s(5),1,s(29)*s(5),(true->[])),arc(s(29)*s(5),2,s(29)*s(5),(true->[])),arc(s(25)*s(19),0,s(29)*s(17),(true->[])),arc(s(25)*s(19),1,s(25)*s(19),(true->[])),arc(s(25)*s(19),2,s(16)*s(25),(true->[])),arc(s(22)*s(21),0,s(22)*s(21),(true->[])),arc(s(22)*s(21),1,s(28)*s(12),(true->[])),arc(s(22)*s(21),2,s(16)*s(25),(true->[])),arc(s(29)*s(10),0,s(29)*s(17),(true->[])),arc(s(29)*s(10),1,s(29)*s(19),(true->[])),arc(s(29)*s(10),2,s(29)*s(24),(true->[])),arc(s(29)*s(12),0,s(29)*s(21),(true->[])),arc(s(29)*s(12),1,s(29)*s(12),(true->[])),arc(s(29)*s(12),2,s(29)*s(2),(true->[])),arc(s(29)*s(16),0,s(29)*s(21),(true->[])),arc(s(29)*s(16),1,s(29)*s(12),(true->[])),arc(s(29)*s(16),2,s(29)*s(24),(true->[])),arc(s(24)*s(19),0,s(29)*s(17),(true->[])),arc(s(24)*s(19),1,s(24)*s(19),(true->[])),arc(s(24)*s(19),2,s(6)*s(25),(true->[])),arc(s(29)*s(9),0,s(29)*s(8),(true->[])),arc(s(29)*s(9),1,s(29)*s(18),(true->[])),arc(s(29)*s(9),2,s(29)*s(24),(true->[])),arc(s(29)*s(11),0,s(29)*s(20),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(29)*s(1),(true->[])),arc(s(29)*s(15),0,s(29)*s(20),(true->[])),arc(s(29)*s(15),1,s(29)*s(11),(true->[])),arc(s(29)*s(15),2,s(29)*s(24),(true->[])),arc(s(25)*s(18),0,s(29)*s(8),(true->[])),arc(s(25)*s(18),1,s(25)*s(18),(true->[])),arc(s(25)*s(18),2,s(16)*s(25),(true->[])),arc(s(22)*s(20),0,s(22)*s(20),(true->[])),arc(s(22)*s(20),1,s(28)*s(11),(true->[])),arc(s(22)*s(20),2,s(16)*s(25),(true->[])),arc(s(13)*s(25),0,s(22)*s(25),(true->[])),arc(s(13)*s(25),1,s(28)*s(25),(true->[])),arc(s(13)*s(25),2,s(16)*s(25),(true->[])),arc(s(14)*s(25),0,s(29)*s(25),(true->[])),arc(s(14)*s(25),1,s(23)*s(25),(true->[])),arc(s(14)*s(25),2,s(2)*s(25),(true->[])),arc(s(12)*s(25),0,s(21)*s(25),(true->[])),arc(s(12)*s(25),1,s(27)*s(25),(true->[])),arc(s(12)*s(25),2,s(6)*s(25),(true->[])),arc(s(18)*s(25),0,s(21)*s(25),(true->[])),arc(s(18)*s(25),1,s(27)*s(25),(true->[])),arc(s(18)*s(25),2,s(29)*s(25),(true->[])),arc(s(16)*s(25),0,s(29)*s(25),(true->[])),arc(s(16)*s(25),1,s(25)*s(25),(true->[])),arc(s(16)*s(25),2,s(16)*s(25),(true->[])),arc(s(22)*s(23),0,s(22)*s(23),(true->[])),arc(s(22)*s(23),1,s(28)*s(14),(true->[])),arc(s(22)*s(23),2,s(16)*s(25),(true->[])),arc(s(28)*s(14),0,s(22)*s(23),(true->[])),arc(s(28)*s(14),1,s(28)*s(14),(true->[])),arc(s(28)*s(14),2,s(29)*s(14),(true->[])),arc(s(23)*s(24),0,s(29)*s(23),(true->[])),arc(s(23)*s(24),1,s(23)*s(24),(true->[])),arc(s(23)*s(24),2,s(2)*s(25),(true->[])),arc(s(29)*s(23),0,s(29)*s(23),(true->[])),arc(s(29)*s(23),1,s(29)*s(14),(true->[])),arc(s(29)*s(23),2,s(29)*s(25),(true->[])),arc(s(15)*s(25),0,s(29)*s(25),(true->[])),arc(s(15)*s(25),1,s(24)*s(25),(true->[])),arc(s(15)*s(25),2,s(6)*s(25),(true->[])),arc(s(21)*s(23),0,s(21)*s(23),(true->[])),arc(s(21)*s(23),1,s(27)*s(14),(true->[])),arc(s(21)*s(23),2,s(6)*s(25),(true->[])),arc(s(27)*s(14),0,s(21)*s(23),(true->[])),arc(s(27)*s(14),1,s(27)*s(14),(true->[])),arc(s(27)*s(14),2,s(29)*s(14),(true->[])),arc(s(29)*s(14),0,s(29)*s(23),(true->[])),arc(s(29)*s(14),1,s(29)*s(14),(true->[])),arc(s(29)*s(14),2,s(29)*s(14),(true->[])),arc(s(25)*s(24),0,s(29)*s(23),(true->[])),arc(s(25)*s(24),1,s(25)*s(24),(true->[])),arc(s(25)*s(24),2,s(16)*s(25),(true->[])),arc(s(29)*s(13),0,s(29)*s(22),(true->[])),arc(s(29)*s(13),1,s(29)*s(13),(true->[])),arc(s(29)*s(13),2,s(29)*s(5),(true->[])),arc(s(29)*s(22),0,s(29)*s(22),(true->[])),arc(s(29)*s(22),1,s(29)*s(13),(true->[])),arc(s(29)*s(22),2,s(29)*s(25),(true->[])),arc(s(29)*s(24),0,s(29)*s(23),(true->[])),arc(s(29)*s(24),1,s(29)*s(24),(true->[])),arc(s(29)*s(24),2,s(29)*s(25),(true->[])),arc(s(24)*s(24),0,s(29)*s(23),(true->[])),arc(s(24)*s(24),1,s(24)*s(24),(true->[])),arc(s(24)*s(24),2,s(6)*s(25),(true->[])),arc(s(29)*s(19),0,s(29)*s(17),(true->[])),arc(s(29)*s(19),1,s(29)*s(19),(true->[])),arc(s(29)*s(19),2,s(29)*s(25),(true->[])),arc(s(29)*s(21),0,s(29)*s(21),(true->[])),arc(s(29)*s(21),1,s(29)*s(12),(true->[])),arc(s(29)*s(21),2,s(29)*s(25),(true->[])),arc(s(29)*s(18),0,s(29)*s(8),(true->[])),arc(s(29)*s(18),1,s(29)*s(18),(true->[])),arc(s(29)*s(18),2,s(29)*s(25),(true->[])),arc(s(29)*s(20),0,s(29)*s(20),(true->[])),arc(s(29)*s(20),1,s(29)*s(11),(true->[])),arc(s(29)*s(20),2,s(29)*s(25),(true->[])),arc(s(22)*s(25),0,s(22)*s(25),(true->[])),arc(s(22)*s(25),1,s(28)*s(25),(true->[])),arc(s(22)*s(25),2,s(16)*s(25),(true->[])),arc(s(28)*s(25),0,s(22)*s(25),(true->[])),arc(s(28)*s(25),1,s(28)*s(25),(true->[])),arc(s(28)*s(25),2,s(29)*s(25),(true->[])),arc(s(23)*s(25),0,s(29)*s(25),(true->[])),arc(s(23)*s(25),1,s(23)*s(25),(true->[])),arc(s(23)*s(25),2,s(2)*s(25),(true->[])),arc(s(29)*s(25),0,s(29)*s(25),(true->[])),arc(s(29)*s(25),1,s(29)*s(25),(true->[])),arc(s(29)*s(25),2,s(29)*s(25),(true->[])),arc(s(21)*s(25),0,s(21)*s(25),(true->[])),arc(s(21)*s(25),1,s(27)*s(25),(true->[])),arc(s(21)*s(25),2,s(6)*s(25),(true->[])),arc(s(27)*s(25),0,s(21)*s(25),(true->[])),arc(s(27)*s(25),1,s(27)*s(25),(true->[])),arc(s(27)*s(25),2,s(29)*s(25),(true->[])),arc(s(25)*s(25),0,s(29)*s(25),(true->[])),arc(s(25)*s(25),1,s(25)*s(25),(true->[])),arc(s(25)*s(25),2,s(16)*s(25),(true->[])),arc(s(24)*s(25),0,s(29)*s(25),(true->[])),arc(s(24)*s(25),1,s(24)*s(25),(true->[])),arc(s(24)*s(25),2,s(6)*s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(38)),sink(s(22)*s(38)),sink(s(23)*s(38)),sink(s(24)*s(38)),sink(s(25)*s(38)),sink(s(27)*s(38)),sink(s(28)*s(38)),sink(s(29)*s(38))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(7),(true->[])),arc(s(3)*s(3),1,s(9)*s(6),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(8)*s(8),(true->[])),arc(s(2)*s(4),1,s(5)*s(9),(true->[])),arc(s(2)*s(4),2,s(2)*s(10),(true->[])),arc(s(7)*s(7),0,s(11)*s(14),(true->[])),arc(s(7)*s(7),1,s(17)*s(12),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(9)*s(6),0,s(11)*s(14),(true->[])),arc(s(9)*s(6),1,s(17)*s(12),(true->[])),arc(s(9)*s(6),2,s(19)*s(1),(true->[])),arc(s(8)*s(3),0,s(12)*s(7),(true->[])),arc(s(8)*s(3),1,s(18)*s(6),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(13)*s(3),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(8)*s(16),(true->[])),arc(s(2)*s(10),1,s(5)*s(18),(true->[])),arc(s(2)*s(10),2,s(2)*s(19),(true->[])),arc(s(5)*s(9),0,s(13)*s(8),(true->[])),arc(s(5)*s(9),1,s(14)*s(17),(true->[])),arc(s(5)*s(9),2,s(2)*s(19),(true->[])),arc(s(8)*s(8),0,s(12)*s(15),(true->[])),arc(s(8)*s(8),1,s(18)*s(13),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(11)*s(14),0,s(20)*s(25),(true->[])),arc(s(11)*s(14),1,s(26)*s(20),(true->[])),arc(s(11)*s(14),2,s(2)*s(19),(true->[])),arc(s(17)*s(12),0,s(20)*s(25),(true->[])),arc(s(17)*s(12),1,s(26)*s(20),(true->[])),arc(s(17)*s(12),2,s(29)*s(1),(true->[])),arc(s(19)*s(1),0,s(29)*s(3),(true->[])),arc(s(19)*s(1),1,s(29)*s(1),(true->[])),arc(s(19)*s(1),2,s(29)*s(1),(true->[])),arc(s(6)*s(4),0,s(13)*s(8),(true->[])),arc(s(6)*s(4),1,s(15)*s(9),(true->[])),arc(s(6)*s(4),2,s(6)*s(10),(true->[])),arc(s(12)*s(7),0,s(21)*s(14),(true->[])),arc(s(12)*s(7),1,s(27)*s(12),(true->[])),arc(s(12)*s(7),2,s(6)*s(10),(true->[])),arc(s(18)*s(6),0,s(21)*s(14),(true->[])),arc(s(18)*s(6),1,s(27)*s(12),(true->[])),arc(s(18)*s(6),2,s(29)*s(1),(true->[])),arc(s(13)*s(3),0,s(22)*s(7),(true->[])),arc(s(13)*s(3),1,s(28)*s(6),(true->[])),arc(s(13)*s(3),2,s(16)*s(4),(true->[])),arc(s(2)*s(19),0,s(8)*s(28),(true->[])),arc(s(2)*s(19),1,s(5)*s(31),(true->[])),arc(s(2)*s(19),2,s(2)*s(37),(true->[])),arc(s(5)*s(18),0,s(13)*s(16),(true->[])),arc(s(5)*s(18),1,s(14)*s(30),(true->[])),arc(s(5)*s(18),2,s(2)*s(37),(true->[])),arc(s(8)*s(16),0,s(12)*s(27),(true->[])),arc(s(8)*s(16),1,s(18)*s(22),(true->[])),arc(s(8)*s(16),2,s(6)*s(19),(true->[])),arc(s(13)*s(8),0,s(22)*s(15),(true->[])),arc(s(13)*s(8),1,s(28)*s(13),(true->[])),arc(s(13)*s(8),2,s(16)*s(10),(true->[])),arc(s(14)*s(17),0,s(29)*s(8),(true->[])),arc(s(14)*s(17),1,s(23)*s(29),(true->[])),arc(s(14)*s(17),2,s(2)*s(37),(true->[])),arc(s(6)*s(10),0,s(13)*s(16),(true->[])),arc(s(6)*s(10),1,s(15)*s(18),(true->[])),arc(s(6)*s(10),2,s(6)*s(19),(true->[])),arc(s(12)*s(15),0,s(21)*s(26),(true->[])),arc(s(12)*s(15),1,s(27)*s(21),(true->[])),arc(s(12)*s(15),2,s(6)*s(19),(true->[])),arc(s(18)*s(13),0,s(21)*s(26),(true->[])),arc(s(18)*s(13),1,s(27)*s(21),(true->[])),arc(s(18)*s(13),2,s(29)*s(2),(true->[])),arc(s(20)*s(25),0,s(20)*s(32),(true->[])),arc(s(20)*s(25),1,s(26)*s(20),(true->[])),arc(s(20)*s(25),2,s(2)*s(37),(true->[])),arc(s(26)*s(20),0,s(20)*s(32),(true->[])),arc(s(26)*s(20),1,s(26)*s(20),(true->[])),arc(s(26)*s(20),2,s(29)*s(1),(true->[])),arc(s(29)*s(1),0,s(29)*s(3),(true->[])),arc(s(29)*s(1),1,s(29)*s(1),(true->[])),arc(s(29)*s(1),2,s(29)*s(1),(true->[])),arc(s(29)*s(3),0,s(29)*s(7),(true->[])),arc(s(29)*s(3),1,s(29)*s(6),(true->[])),arc(s(29)*s(3),2,s(29)*s(4),(true->[])),arc(s(15)*s(9),0,s(29)*s(8),(true->[])),arc(s(15)*s(9),1,s(24)*s(17),(true->[])),arc(s(15)*s(9),2,s(6)*s(19),(true->[])),arc(s(21)*s(14),0,s(21)*s(25),(true->[])),arc(s(21)*s(14),1,s(27)*s(20),(true->[])),arc(s(21)*s(14),2,s(6)*s(19),(true->[])),arc(s(27)*s(12),0,s(21)*s(25),(true->[])),arc(s(27)*s(12),1,s(27)*s(20),(true->[])),arc(s(27)*s(12),2,s(29)*s(1),(true->[])),arc(s(16)*s(4),0,s(29)*s(8),(true->[])),arc(s(16)*s(4),1,s(25)*s(9),(true->[])),arc(s(16)*s(4),2,s(16)*s(10),(true->[])),arc(s(22)*s(7),0,s(22)*s(14),(true->[])),arc(s(22)*s(7),1,s(28)*s(12),(true->[])),arc(s(22)*s(7),2,s(16)*s(10),(true->[])),arc(s(28)*s(6),0,s(22)*s(14),(true->[])),arc(s(28)*s(6),1,s(28)*s(12),(true->[])),arc(s(28)*s(6),2,s(29)*s(1),(true->[])),arc(s(2)*s(37),0,s(8)*s(36),(true->[])),arc(s(2)*s(37),1,s(5)*s(37),(true->[])),arc(s(2)*s(37),2,s(2)*s(38),(true->[])),arc(s(5)*s(31),0,s(13)*s(28),(true->[])),arc(s(5)*s(31),1,s(14)*s(31),(true->[])),arc(s(5)*s(31),2,s(2)*s(38),(true->[])),arc(s(8)*s(28),0,s(12)*s(35),(true->[])),arc(s(8)*s(28),1,s(18)*s(23),(true->[])),arc(s(8)*s(28),2,s(6)*s(37),(true->[])),arc(s(13)*s(16),0,s(22)*s(27),(true->[])),arc(s(13)*s(16),1,s(28)*s(22),(true->[])),arc(s(13)*s(16),2,s(16)*s(19),(true->[])),arc(s(14)*s(30),0,s(29)*s(16),(true->[])),arc(s(14)*s(30),1,s(23)*s(30),(true->[])),arc(s(14)*s(30),2,s(2)*s(38),(true->[])),arc(s(6)*s(19),0,s(13)*s(28),(true->[])),arc(s(6)*s(19),1,s(15)*s(31),(true->[])),arc(s(6)*s(19),2,s(6)*s(37),(true->[])),arc(s(12)*s(27),0,s(21)*s(34),(true->[])),arc(s(12)*s(27),1,s(27)*s(22),(true->[])),arc(s(12)*s(27),2,s(6)*s(37),(true->[])),arc(s(18)*s(22),0,s(21)*s(34),(true->[])),arc(s(18)*s(22),1,s(27)*s(22),(true->[])),arc(s(18)*s(22),2,s(29)*s(5),(true->[])),arc(s(16)*s(10),0,s(29)*s(16),(true->[])),arc(s(16)*s(10),1,s(25)*s(18),(true->[])),arc(s(16)*s(10),2,s(16)*s(19),(true->[])),arc(s(22)*s(15),0,s(22)*s(26),(true->[])),arc(s(22)*s(15),1,s(28)*s(21),(true->[])),arc(s(22)*s(15),2,s(16)*s(19),(true->[])),arc(s(28)*s(13),0,s(22)*s(26),(true->[])),arc(s(28)*s(13),1,s(28)*s(21),(true->[])),arc(s(28)*s(13),2,s(29)*s(2),(true->[])),arc(s(23)*s(29),0,s(29)*s(8),(true->[])),arc(s(23)*s(29),1,s(23)*s(29),(true->[])),arc(s(23)*s(29),2,s(2)*s(38),(true->[])),arc(s(29)*s(8),0,s(29)*s(15),(true->[])),arc(s(29)*s(8),1,s(29)*s(13),(true->[])),arc(s(29)*s(8),2,s(29)*s(10),(true->[])),arc(s(15)*s(18),0,s(29)*s(16),(true->[])),arc(s(15)*s(18),1,s(24)*s(30),(true->[])),arc(s(15)*s(18),2,s(6)*s(37),(true->[])),arc(s(21)*s(26),0,s(21)*s(33),(true->[])),arc(s(21)*s(26),1,s(27)*s(21),(true->[])),arc(s(21)*s(26),2,s(6)*s(37),(true->[])),arc(s(27)*s(21),0,s(21)*s(33),(true->[])),arc(s(27)*s(21),1,s(27)*s(21),(true->[])),arc(s(27)*s(21),2,s(29)*s(2),(true->[])),arc(s(29)*s(2),0,s(29)*s(8),(true->[])),arc(s(29)*s(2),1,s(29)*s(2),(true->[])),arc(s(29)*s(2),2,s(29)*s(2),(true->[])),arc(s(20)*s(32),0,s(20)*s(32),(true->[])),arc(s(20)*s(32),1,s(26)*s(20),(true->[])),arc(s(20)*s(32),2,s(2)*s(38),(true->[])),arc(s(29)*s(4),0,s(29)*s(8),(true->[])),arc(s(29)*s(4),1,s(29)*s(9),(true->[])),arc(s(29)*s(4),2,s(29)*s(10),(true->[])),arc(s(29)*s(6),0,s(29)*s(14),(true->[])),arc(s(29)*s(6),1,s(29)*s(12),(true->[])),arc(s(29)*s(6),2,s(29)*s(1),(true->[])),arc(s(29)*s(7),0,s(29)*s(14),(true->[])),arc(s(29)*s(7),1,s(29)*s(12),(true->[])),arc(s(29)*s(7),2,s(29)*s(10),(true->[])),arc(s(24)*s(17),0,s(29)*s(8),(true->[])),arc(s(24)*s(17),1,s(24)*s(29),(true->[])),arc(s(24)*s(17),2,s(6)*s(37),(true->[])),arc(s(21)*s(25),0,s(21)*s(32),(true->[])),arc(s(21)*s(25),1,s(27)*s(20),(true->[])),arc(s(21)*s(25),2,s(6)*s(37),(true->[])),arc(s(27)*s(20),0,s(21)*s(32),(true->[])),arc(s(27)*s(20),1,s(27)*s(20),(true->[])),arc(s(27)*s(20),2,s(29)*s(1),(true->[])),arc(s(25)*s(9),0,s(29)*s(8),(true->[])),arc(s(25)*s(9),1,s(25)*s(17),(true->[])),arc(s(25)*s(9),2,s(16)*s(19),(true->[])),arc(s(22)*s(14),0,s(22)*s(25),(true->[])),arc(s(22)*s(14),1,s(28)*s(20),(true->[])),arc(s(22)*s(14),2,s(16)*s(19),(true->[])),arc(s(28)*s(12),0,s(22)*s(25),(true->[])),arc(s(28)*s(12),1,s(28)*s(20),(true->[])),arc(s(28)*s(12),2,s(29)*s(1),(true->[])),arc(s(2)*s(38),0,s(8)*s(38),(true->[])),arc(s(2)*s(38),1,s(5)*s(38),(true->[])),arc(s(2)*s(38),2,s(2)*s(38),(true->[])),arc(s(5)*s(37),0,s(13)*s(36),(true->[])),arc(s(5)*s(37),1,s(14)*s(37),(true->[])),arc(s(5)*s(37),2,s(2)*s(38),(true->[])),arc(s(8)*s(36),0,s(12)*s(36),(true->[])),arc(s(8)*s(36),1,s(18)*s(24),(true->[])),arc(s(8)*s(36),2,s(6)*s(38),(true->[])),arc(s(13)*s(28),0,s(22)*s(35),(true->[])),arc(s(13)*s(28),1,s(28)*s(23),(true->[])),arc(s(13)*s(28),2,s(16)*s(37),(true->[])),arc(s(14)*s(31),0,s(29)*s(28),(true->[])),arc(s(14)*s(31),1,s(23)*s(31),(true->[])),arc(s(14)*s(31),2,s(2)*s(38),(true->[])),arc(s(6)*s(37),0,s(13)*s(36),(true->[])),arc(s(6)*s(37),1,s(15)*s(37),(true->[])),arc(s(6)*s(37),2,s(6)*s(38),(true->[])),arc(s(12)*s(35),0,s(21)*s(35),(true->[])),arc(s(12)*s(35),1,s(27)*s(23),(true->[])),arc(s(12)*s(35),2,s(6)*s(38),(true->[])),arc(s(18)*s(23),0,s(21)*s(35),(true->[])),arc(s(18)*s(23),1,s(27)*s(23),(true->[])),arc(s(18)*s(23),2,s(29)*s(11),(true->[])),arc(s(16)*s(19),0,s(29)*s(28),(true->[])),arc(s(16)*s(19),1,s(25)*s(31),(true->[])),arc(s(16)*s(19),2,s(16)*s(37),(true->[])),arc(s(22)*s(27),0,s(22)*s(34),(true->[])),arc(s(22)*s(27),1,s(28)*s(22),(true->[])),arc(s(22)*s(27),2,s(16)*s(37),(true->[])),arc(s(28)*s(22),0,s(22)*s(34),(true->[])),arc(s(28)*s(22),1,s(28)*s(22),(true->[])),arc(s(28)*s(22),2,s(29)*s(5),(true->[])),arc(s(23)*s(30),0,s(29)*s(16),(true->[])),arc(s(23)*s(30),1,s(23)*s(30),(true->[])),arc(s(23)*s(30),2,s(2)*s(38),(true->[])),arc(s(29)*s(16),0,s(29)*s(27),(true->[])),arc(s(29)*s(16),1,s(29)*s(22),(true->[])),arc(s(29)*s(16),2,s(29)*s(19),(true->[])),arc(s(15)*s(31),0,s(29)*s(28),(true->[])),arc(s(15)*s(31),1,s(24)*s(31),(true->[])),arc(s(15)*s(31),2,s(6)*s(38),(true->[])),arc(s(21)*s(34),0,s(21)*s(34),(true->[])),arc(s(21)*s(34),1,s(27)*s(22),(true->[])),arc(s(21)*s(34),2,s(6)*s(38),(true->[])),arc(s(27)*s(22),0,s(21)*s(34),(true->[])),arc(s(27)*s(22),1,s(27)*s(22),(true->[])),arc(s(27)*s(22),2,s(29)*s(5),(true->[])),arc(s(29)*s(5),0,s(29)*s(16),(true->[])),arc(s(29)*s(5),1,s(29)*s(5),(true->[])),arc(s(29)*s(5),2,s(29)*s(5),(true->[])),arc(s(25)*s(18),0,s(29)*s(16),(true->[])),arc(s(25)*s(18),1,s(25)*s(30),(true->[])),arc(s(25)*s(18),2,s(16)*s(37),(true->[])),arc(s(22)*s(26),0,s(22)*s(33),(true->[])),arc(s(22)*s(26),1,s(28)*s(21),(true->[])),arc(s(22)*s(26),2,s(16)*s(37),(true->[])),arc(s(28)*s(21),0,s(22)*s(33),(true->[])),arc(s(28)*s(21),1,s(28)*s(21),(true->[])),arc(s(28)*s(21),2,s(29)*s(2),(true->[])),arc(s(29)*s(10),0,s(29)*s(16),(true->[])),arc(s(29)*s(10),1,s(29)*s(18),(true->[])),arc(s(29)*s(10),2,s(29)*s(19),(true->[])),arc(s(29)*s(13),0,s(29)*s(26),(true->[])),arc(s(29)*s(13),1,s(29)*s(21),(true->[])),arc(s(29)*s(13),2,s(29)*s(2),(true->[])),arc(s(29)*s(15),0,s(29)*s(26),(true->[])),arc(s(29)*s(15),1,s(29)*s(21),(true->[])),arc(s(29)*s(15),2,s(29)*s(19),(true->[])),arc(s(24)*s(30),0,s(29)*s(16),(true->[])),arc(s(24)*s(30),1,s(24)*s(30),(true->[])),arc(s(24)*s(30),2,s(6)*s(38),(true->[])),arc(s(21)*s(33),0,s(21)*s(33),(true->[])),arc(s(21)*s(33),1,s(27)*s(21),(true->[])),arc(s(21)*s(33),2,s(6)*s(38),(true->[])),arc(s(29)*s(9),0,s(29)*s(8),(true->[])),arc(s(29)*s(9),1,s(29)*s(17),(true->[])),arc(s(29)*s(9),2,s(29)*s(19),(true->[])),arc(s(29)*s(12),0,s(29)*s(25),(true->[])),arc(s(29)*s(12),1,s(29)*s(20),(true->[])),arc(s(29)*s(12),2,s(29)*s(1),(true->[])),arc(s(29)*s(14),0,s(29)*s(25),(true->[])),arc(s(29)*s(14),1,s(29)*s(20),(true->[])),arc(s(29)*s(14),2,s(29)*s(19),(true->[])),arc(s(24)*s(29),0,s(29)*s(8),(true->[])),arc(s(24)*s(29),1,s(24)*s(29),(true->[])),arc(s(24)*s(29),2,s(6)*s(38),(true->[])),arc(s(21)*s(32),0,s(21)*s(32),(true->[])),arc(s(21)*s(32),1,s(27)*s(20),(true->[])),arc(s(21)*s(32),2,s(6)*s(38),(true->[])),arc(s(25)*s(17),0,s(29)*s(8),(true->[])),arc(s(25)*s(17),1,s(25)*s(29),(true->[])),arc(s(25)*s(17),2,s(16)*s(37),(true->[])),arc(s(22)*s(25),0,s(22)*s(32),(true->[])),arc(s(22)*s(25),1,s(28)*s(20),(true->[])),arc(s(22)*s(25),2,s(16)*s(37),(true->[])),arc(s(28)*s(20),0,s(22)*s(32),(true->[])),arc(s(28)*s(20),1,s(28)*s(20),(true->[])),arc(s(28)*s(20),2,s(29)*s(1),(true->[])),arc(s(5)*s(38),0,s(13)*s(38),(true->[])),arc(s(5)*s(38),1,s(14)*s(38),(true->[])),arc(s(5)*s(38),2,s(2)*s(38),(true->[])),arc(s(8)*s(38),0,s(12)*s(38),(true->[])),arc(s(8)*s(38),1,s(18)*s(38),(true->[])),arc(s(8)*s(38),2,s(6)*s(38),(true->[])),arc(s(13)*s(36),0,s(22)*s(36),(true->[])),arc(s(13)*s(36),1,s(28)*s(24),(true->[])),arc(s(13)*s(36),2,s(16)*s(38),(true->[])),arc(s(14)*s(37),0,s(29)*s(36),(true->[])),arc(s(14)*s(37),1,s(23)*s(37),(true->[])),arc(s(14)*s(37),2,s(2)*s(38),(true->[])),arc(s(6)*s(38),0,s(13)*s(38),(true->[])),arc(s(6)*s(38),1,s(15)*s(38),(true->[])),arc(s(6)*s(38),2,s(6)*s(38),(true->[])),arc(s(12)*s(36),0,s(21)*s(36),(true->[])),arc(s(12)*s(36),1,s(27)*s(24),(true->[])),arc(s(12)*s(36),2,s(6)*s(38),(true->[])),arc(s(18)*s(24),0,s(21)*s(36),(true->[])),arc(s(18)*s(24),1,s(27)*s(24),(true->[])),arc(s(18)*s(24),2,s(29)*s(24),(true->[])),arc(s(16)*s(37),0,s(29)*s(36),(true->[])),arc(s(16)*s(37),1,s(25)*s(37),(true->[])),arc(s(16)*s(37),2,s(16)*s(38),(true->[])),arc(s(22)*s(35),0,s(22)*s(35),(true->[])),arc(s(22)*s(35),1,s(28)*s(23),(true->[])),arc(s(22)*s(35),2,s(16)*s(38),(true->[])),arc(s(28)*s(23),0,s(22)*s(35),(true->[])),arc(s(28)*s(23),1,s(28)*s(23),(true->[])),arc(s(28)*s(23),2,s(29)*s(11),(true->[])),arc(s(23)*s(31),0,s(29)*s(28),(true->[])),arc(s(23)*s(31),1,s(23)*s(31),(true->[])),arc(s(23)*s(31),2,s(2)*s(38),(true->[])),arc(s(29)*s(28),0,s(29)*s(35),(true->[])),arc(s(29)*s(28),1,s(29)*s(23),(true->[])),arc(s(29)*s(28),2,s(29)*s(37),(true->[])),arc(s(15)*s(37),0,s(29)*s(36),(true->[])),arc(s(15)*s(37),1,s(24)*s(37),(true->[])),arc(s(15)*s(37),2,s(6)*s(38),(true->[])),arc(s(21)*s(35),0,s(21)*s(35),(true->[])),arc(s(21)*s(35),1,s(27)*s(23),(true->[])),arc(s(21)*s(35),2,s(6)*s(38),(true->[])),arc(s(27)*s(23),0,s(21)*s(35),(true->[])),arc(s(27)*s(23),1,s(27)*s(23),(true->[])),arc(s(27)*s(23),2,s(29)*s(11),(true->[])),arc(s(29)*s(11),0,s(29)*s(28),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(29)*s(11),(true->[])),arc(s(25)*s(31),0,s(29)*s(28),(true->[])),arc(s(25)*s(31),1,s(25)*s(31),(true->[])),arc(s(25)*s(31),2,s(16)*s(38),(true->[])),arc(s(22)*s(34),0,s(22)*s(34),(true->[])),arc(s(22)*s(34),1,s(28)*s(22),(true->[])),arc(s(22)*s(34),2,s(16)*s(38),(true->[])),arc(s(29)*s(19),0,s(29)*s(28),(true->[])),arc(s(29)*s(19),1,s(29)*s(31),(true->[])),arc(s(29)*s(19),2,s(29)*s(37),(true->[])),arc(s(29)*s(22),0,s(29)*s(34),(true->[])),arc(s(29)*s(22),1,s(29)*s(22),(true->[])),arc(s(29)*s(22),2,s(29)*s(5),(true->[])),arc(s(29)*s(27),0,s(29)*s(34),(true->[])),arc(s(29)*s(27),1,s(29)*s(22),(true->[])),arc(s(29)*s(27),2,s(29)*s(37),(true->[])),arc(s(24)*s(31),0,s(29)*s(28),(true->[])),arc(s(24)*s(31),1,s(24)*s(31),(true->[])),arc(s(24)*s(31),2,s(6)*s(38),(true->[])),arc(s(25)*s(30),0,s(29)*s(16),(true->[])),arc(s(25)*s(30),1,s(25)*s(30),(true->[])),arc(s(25)*s(30),2,s(16)*s(38),(true->[])),arc(s(22)*s(33),0,s(22)*s(33),(true->[])),arc(s(22)*s(33),1,s(28)*s(21),(true->[])),arc(s(22)*s(33),2,s(16)*s(38),(true->[])),arc(s(29)*s(18),0,s(29)*s(16),(true->[])),arc(s(29)*s(18),1,s(29)*s(30),(true->[])),arc(s(29)*s(18),2,s(29)*s(37),(true->[])),arc(s(29)*s(21),0,s(29)*s(33),(true->[])),arc(s(29)*s(21),1,s(29)*s(21),(true->[])),arc(s(29)*s(21),2,s(29)*s(2),(true->[])),arc(s(29)*s(26),0,s(29)*s(33),(true->[])),arc(s(29)*s(26),1,s(29)*s(21),(true->[])),arc(s(29)*s(26),2,s(29)*s(37),(true->[])),arc(s(29)*s(17),0,s(29)*s(8),(true->[])),arc(s(29)*s(17),1,s(29)*s(29),(true->[])),arc(s(29)*s(17),2,s(29)*s(37),(true->[])),arc(s(29)*s(20),0,s(29)*s(32),(true->[])),arc(s(29)*s(20),1,s(29)*s(20),(true->[])),arc(s(29)*s(20),2,s(29)*s(1),(true->[])),arc(s(29)*s(25),0,s(29)*s(32),(true->[])),arc(s(29)*s(25),1,s(29)*s(20),(true->[])),arc(s(29)*s(25),2,s(29)*s(37),(true->[])),arc(s(25)*s(29),0,s(29)*s(8),(true->[])),arc(s(25)*s(29),1,s(25)*s(29),(true->[])),arc(s(25)*s(29),2,s(16)*s(38),(true->[])),arc(s(22)*s(32),0,s(22)*s(32),(true->[])),arc(s(22)*s(32),1,s(28)*s(20),(true->[])),arc(s(22)*s(32),2,s(16)*s(38),(true->[])),arc(s(13)*s(38),0,s(22)*s(38),(true->[])),arc(s(13)*s(38),1,s(28)*s(38),(true->[])),arc(s(13)*s(38),2,s(16)*s(38),(true->[])),arc(s(14)*s(38),0,s(29)*s(38),(true->[])),arc(s(14)*s(38),1,s(23)*s(38),(true->[])),arc(s(14)*s(38),2,s(2)*s(38),(true->[])),arc(s(12)*s(38),0,s(21)*s(38),(true->[])),arc(s(12)*s(38),1,s(27)*s(38),(true->[])),arc(s(12)*s(38),2,s(6)*s(38),(true->[])),arc(s(18)*s(38),0,s(21)*s(38),(true->[])),arc(s(18)*s(38),1,s(27)*s(38),(true->[])),arc(s(18)*s(38),2,s(29)*s(38),(true->[])),arc(s(16)*s(38),0,s(29)*s(38),(true->[])),arc(s(16)*s(38),1,s(25)*s(38),(true->[])),arc(s(16)*s(38),2,s(16)*s(38),(true->[])),arc(s(22)*s(36),0,s(22)*s(36),(true->[])),arc(s(22)*s(36),1,s(28)*s(24),(true->[])),arc(s(22)*s(36),2,s(16)*s(38),(true->[])),arc(s(28)*s(24),0,s(22)*s(36),(true->[])),arc(s(28)*s(24),1,s(28)*s(24),(true->[])),arc(s(28)*s(24),2,s(29)*s(24),(true->[])),arc(s(23)*s(37),0,s(29)*s(36),(true->[])),arc(s(23)*s(37),1,s(23)*s(37),(true->[])),arc(s(23)*s(37),2,s(2)*s(38),(true->[])),arc(s(29)*s(36),0,s(29)*s(36),(true->[])),arc(s(29)*s(36),1,s(29)*s(24),(true->[])),arc(s(29)*s(36),2,s(29)*s(38),(true->[])),arc(s(15)*s(38),0,s(29)*s(38),(true->[])),arc(s(15)*s(38),1,s(24)*s(38),(true->[])),arc(s(15)*s(38),2,s(6)*s(38),(true->[])),arc(s(21)*s(36),0,s(21)*s(36),(true->[])),arc(s(21)*s(36),1,s(27)*s(24),(true->[])),arc(s(21)*s(36),2,s(6)*s(38),(true->[])),arc(s(27)*s(24),0,s(21)*s(36),(true->[])),arc(s(27)*s(24),1,s(27)*s(24),(true->[])),arc(s(27)*s(24),2,s(29)*s(24),(true->[])),arc(s(29)*s(24),0,s(29)*s(36),(true->[])),arc(s(29)*s(24),1,s(29)*s(24),(true->[])),arc(s(29)*s(24),2,s(29)*s(24),(true->[])),arc(s(25)*s(37),0,s(29)*s(36),(true->[])),arc(s(25)*s(37),1,s(25)*s(37),(true->[])),arc(s(25)*s(37),2,s(16)*s(38),(true->[])),arc(s(29)*s(23),0,s(29)*s(35),(true->[])),arc(s(29)*s(23),1,s(29)*s(23),(true->[])),arc(s(29)*s(23),2,s(29)*s(11),(true->[])),arc(s(29)*s(35),0,s(29)*s(35),(true->[])),arc(s(29)*s(35),1,s(29)*s(23),(true->[])),arc(s(29)*s(35),2,s(29)*s(38),(true->[])),arc(s(29)*s(37),0,s(29)*s(36),(true->[])),arc(s(29)*s(37),1,s(29)*s(37),(true->[])),arc(s(29)*s(37),2,s(29)*s(38),(true->[])),arc(s(24)*s(37),0,s(29)*s(36),(true->[])),arc(s(24)*s(37),1,s(24)*s(37),(true->[])),arc(s(24)*s(37),2,s(6)*s(38),(true->[])),arc(s(29)*s(31),0,s(29)*s(28),(true->[])),arc(s(29)*s(31),1,s(29)*s(31),(true->[])),arc(s(29)*s(31),2,s(29)*s(38),(true->[])),arc(s(29)*s(34),0,s(29)*s(34),(true->[])),arc(s(29)*s(34),1,s(29)*s(22),(true->[])),arc(s(29)*s(34),2,s(29)*s(38),(true->[])),arc(s(29)*s(30),0,s(29)*s(16),(true->[])),arc(s(29)*s(30),1,s(29)*s(30),(true->[])),arc(s(29)*s(30),2,s(29)*s(38),(true->[])),arc(s(29)*s(33),0,s(29)*s(33),(true->[])),arc(s(29)*s(33),1,s(29)*s(21),(true->[])),arc(s(29)*s(33),2,s(29)*s(38),(true->[])),arc(s(29)*s(29),0,s(29)*s(8),(true->[])),arc(s(29)*s(29),1,s(29)*s(29),(true->[])),arc(s(29)*s(29),2,s(29)*s(38),(true->[])),arc(s(29)*s(32),0,s(29)*s(32),(true->[])),arc(s(29)*s(32),1,s(29)*s(20),(true->[])),arc(s(29)*s(32),2,s(29)*s(38),(true->[])),arc(s(22)*s(38),0,s(22)*s(38),(true->[])),arc(s(22)*s(38),1,s(28)*s(38),(true->[])),arc(s(22)*s(38),2,s(16)*s(38),(true->[])),arc(s(28)*s(38),0,s(22)*s(38),(true->[])),arc(s(28)*s(38),1,s(28)*s(38),(true->[])),arc(s(28)*s(38),2,s(29)*s(38),(true->[])),arc(s(23)*s(38),0,s(29)*s(38),(true->[])),arc(s(23)*s(38),1,s(23)*s(38),(true->[])),arc(s(23)*s(38),2,s(2)*s(38),(true->[])),arc(s(29)*s(38),0,s(29)*s(38),(true->[])),arc(s(29)*s(38),1,s(29)*s(38),(true->[])),arc(s(29)*s(38),2,s(29)*s(38),(true->[])),arc(s(21)*s(38),0,s(21)*s(38),(true->[])),arc(s(21)*s(38),1,s(27)*s(38),(true->[])),arc(s(21)*s(38),2,s(6)*s(38),(true->[])),arc(s(27)*s(38),0,s(21)*s(38),(true->[])),arc(s(27)*s(38),1,s(27)*s(38),(true->[])),arc(s(27)*s(38),2,s(29)*s(38),(true->[])),arc(s(25)*s(38),0,s(29)*s(38),(true->[])),arc(s(25)*s(38),1,s(25)*s(38),(true->[])),arc(s(25)*s(38),2,s(16)*s(38),(true->[])),arc(s(24)*s(38),0,s(29)*s(38),(true->[])),arc(s(24)*s(38),1,s(24)*s(38),(true->[])),arc(s(24)*s(38),2,s(6)*s(38),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_summit, sum_width_summit_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(33)*s(3)),sink(s(34)*s(3)),sink(s(35)*s(3)),sink(s(36)*s(3)),sink(s(37)*s(3)),sink(s(38)*s(3)),sink(s(39)*s(3)),sink(s(41)*s(3)),sink(s(42)*s(3)),sink(s(43)*s(3)),sink(s(44)*s(3))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(3),0,s(8)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(7)*s(2),0,s(14)*s(2),(true->[])),arc(s(7)*s(2),1,s(17)*s(1),(true->[])),arc(s(7)*s(2),2,s(2)*s(3),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(17)*s(1),(true->[])),arc(s(9)*s(1),2,s(19)*s(1),(true->[])),arc(s(8)*s(2),0,s(15)*s(2),(true->[])),arc(s(8)*s(2),1,s(18)*s(1),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(16)*s(2),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(5)*s(3),0,s(16)*s(3),(true->[])),arc(s(5)*s(3),1,s(11)*s(3),(true->[])),arc(s(5)*s(3),2,s(2)*s(3),(true->[])),arc(s(8)*s(3),0,s(15)*s(3),(true->[])),arc(s(8)*s(3),1,s(18)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(14)*s(2),0,s(20)*s(2),(true->[])),arc(s(14)*s(2),1,s(28)*s(1),(true->[])),arc(s(14)*s(2),2,s(2)*s(3),(true->[])),arc(s(17)*s(1),0,s(20)*s(2),(true->[])),arc(s(17)*s(1),1,s(28)*s(1),(true->[])),arc(s(17)*s(1),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(23)*s(2),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(3),0,s(16)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(15)*s(2),0,s(21)*s(2),(true->[])),arc(s(15)*s(2),1,s(29)*s(1),(true->[])),arc(s(15)*s(2),2,s(6)*s(3),(true->[])),arc(s(18)*s(1),0,s(21)*s(2),(true->[])),arc(s(18)*s(1),1,s(29)*s(1),(true->[])),arc(s(18)*s(1),2,s(31)*s(1),(true->[])),arc(s(16)*s(2),0,s(22)*s(2),(true->[])),arc(s(16)*s(2),1,s(30)*s(1),(true->[])),arc(s(16)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(3),0,s(23)*s(3),(true->[])),arc(s(11)*s(3),1,s(24)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(3),(true->[])),arc(s(16)*s(3),0,s(22)*s(3),(true->[])),arc(s(16)*s(3),1,s(30)*s(3),(true->[])),arc(s(16)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(21)*s(3),(true->[])),arc(s(15)*s(3),1,s(29)*s(3),(true->[])),arc(s(15)*s(3),2,s(6)*s(3),(true->[])),arc(s(18)*s(3),0,s(21)*s(3),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(31)*s(3),(true->[])),arc(s(20)*s(2),0,s(32)*s(2),(true->[])),arc(s(20)*s(2),1,s(40)*s(1),(true->[])),arc(s(20)*s(2),2,s(2)*s(3),(true->[])),arc(s(28)*s(1),0,s(32)*s(2),(true->[])),arc(s(28)*s(1),1,s(40)*s(1),(true->[])),arc(s(28)*s(1),2,s(44)*s(1),(true->[])),arc(s(31)*s(1),0,s(44)*s(2),(true->[])),arc(s(31)*s(1),1,s(44)*s(1),(true->[])),arc(s(31)*s(1),2,s(44)*s(1),(true->[])),arc(s(23)*s(2),0,s(35)*s(2),(true->[])),arc(s(23)*s(2),1,s(43)*s(1),(true->[])),arc(s(23)*s(2),2,s(27)*s(3),(true->[])),arc(s(12)*s(3),0,s(23)*s(3),(true->[])),arc(s(12)*s(3),1,s(25)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(3),(true->[])),arc(s(21)*s(2),0,s(33)*s(2),(true->[])),arc(s(21)*s(2),1,s(41)*s(1),(true->[])),arc(s(21)*s(2),2,s(6)*s(3),(true->[])),arc(s(29)*s(1),0,s(33)*s(2),(true->[])),arc(s(29)*s(1),1,s(41)*s(1),(true->[])),arc(s(29)*s(1),2,s(44)*s(1),(true->[])),arc(s(13)*s(3),0,s(23)*s(3),(true->[])),arc(s(13)*s(3),1,s(26)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(22)*s(2),0,s(34)*s(2),(true->[])),arc(s(22)*s(2),1,s(42)*s(1),(true->[])),arc(s(22)*s(2),2,s(13)*s(3),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(42)*s(1),(true->[])),arc(s(30)*s(1),2,s(44)*s(1),(true->[])),arc(s(23)*s(3),0,s(35)*s(3),(true->[])),arc(s(23)*s(3),1,s(43)*s(3),(true->[])),arc(s(23)*s(3),2,s(27)*s(3),(true->[])),arc(s(24)*s(3),0,s(44)*s(3),(true->[])),arc(s(24)*s(3),1,s(36)*s(3),(true->[])),arc(s(24)*s(3),2,s(2)*s(3),(true->[])),arc(s(22)*s(3),0,s(34)*s(3),(true->[])),arc(s(22)*s(3),1,s(42)*s(3),(true->[])),arc(s(22)*s(3),2,s(13)*s(3),(true->[])),arc(s(30)*s(3),0,s(34)*s(3),(true->[])),arc(s(30)*s(3),1,s(42)*s(3),(true->[])),arc(s(30)*s(3),2,s(44)*s(3),(true->[])),arc(s(21)*s(3),0,s(33)*s(3),(true->[])),arc(s(21)*s(3),1,s(41)*s(3),(true->[])),arc(s(21)*s(3),2,s(6)*s(3),(true->[])),arc(s(29)*s(3),0,s(33)*s(3),(true->[])),arc(s(29)*s(3),1,s(41)*s(3),(true->[])),arc(s(29)*s(3),2,s(44)*s(3),(true->[])),arc(s(31)*s(3),0,s(44)*s(3),(true->[])),arc(s(31)*s(3),1,s(44)*s(3),(true->[])),arc(s(31)*s(3),2,s(44)*s(3),(true->[])),arc(s(32)*s(2),0,s(32)*s(2),(true->[])),arc(s(32)*s(2),1,s(40)*s(1),(true->[])),arc(s(32)*s(2),2,s(2)*s(3),(true->[])),arc(s(40)*s(1),0,s(32)*s(2),(true->[])),arc(s(40)*s(1),1,s(40)*s(1),(true->[])),arc(s(40)*s(1),2,s(44)*s(1),(true->[])),arc(s(44)*s(1),0,s(44)*s(2),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(1),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(1),(true->[])),arc(s(44)*s(2),2,s(44)*s(3),(true->[])),arc(s(27)*s(3),0,s(44)*s(3),(true->[])),arc(s(27)*s(3),1,s(39)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(35)*s(2),0,s(35)*s(2),(true->[])),arc(s(35)*s(2),1,s(43)*s(1),(true->[])),arc(s(35)*s(2),2,s(27)*s(3),(true->[])),arc(s(43)*s(1),0,s(35)*s(2),(true->[])),arc(s(43)*s(1),1,s(43)*s(1),(true->[])),arc(s(43)*s(1),2,s(44)*s(1),(true->[])),arc(s(25)*s(3),0,s(44)*s(3),(true->[])),arc(s(25)*s(3),1,s(37)*s(3),(true->[])),arc(s(25)*s(3),2,s(6)*s(3),(true->[])),arc(s(33)*s(2),0,s(33)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(6)*s(3),(true->[])),arc(s(41)*s(1),0,s(33)*s(2),(true->[])),arc(s(41)*s(1),1,s(41)*s(1),(true->[])),arc(s(41)*s(1),2,s(44)*s(1),(true->[])),arc(s(26)*s(3),0,s(44)*s(3),(true->[])),arc(s(26)*s(3),1,s(38)*s(3),(true->[])),arc(s(26)*s(3),2,s(13)*s(3),(true->[])),arc(s(34)*s(2),0,s(34)*s(2),(true->[])),arc(s(34)*s(2),1,s(42)*s(1),(true->[])),arc(s(34)*s(2),2,s(13)*s(3),(true->[])),arc(s(42)*s(1),0,s(34)*s(2),(true->[])),arc(s(42)*s(1),1,s(42)*s(1),(true->[])),arc(s(42)*s(1),2,s(44)*s(1),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(43)*s(3),(true->[])),arc(s(35)*s(3),2,s(27)*s(3),(true->[])),arc(s(43)*s(3),0,s(35)*s(3),(true->[])),arc(s(43)*s(3),1,s(43)*s(3),(true->[])),arc(s(43)*s(3),2,s(44)*s(3),(true->[])),arc(s(36)*s(3),0,s(44)*s(3),(true->[])),arc(s(36)*s(3),1,s(36)*s(3),(true->[])),arc(s(36)*s(3),2,s(2)*s(3),(true->[])),arc(s(44)*s(3),0,s(44)*s(3),(true->[])),arc(s(44)*s(3),1,s(44)*s(3),(true->[])),arc(s(44)*s(3),2,s(44)*s(3),(true->[])),arc(s(34)*s(3),0,s(34)*s(3),(true->[])),arc(s(34)*s(3),1,s(42)*s(3),(true->[])),arc(s(34)*s(3),2,s(13)*s(3),(true->[])),arc(s(42)*s(3),0,s(34)*s(3),(true->[])),arc(s(42)*s(3),1,s(42)*s(3),(true->[])),arc(s(42)*s(3),2,s(44)*s(3),(true->[])),arc(s(33)*s(3),0,s(33)*s(3),(true->[])),arc(s(33)*s(3),1,s(41)*s(3),(true->[])),arc(s(33)*s(3),2,s(6)*s(3),(true->[])),arc(s(41)*s(3),0,s(33)*s(3),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(44)*s(3),(true->[])),arc(s(39)*s(3),0,s(44)*s(3),(true->[])),arc(s(39)*s(3),1,s(39)*s(3),(true->[])),arc(s(39)*s(3),2,s(27)*s(3),(true->[])),arc(s(37)*s(3),0,s(44)*s(3),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(6)*s(3),(true->[])),arc(s(38)*s(3),0,s(44)*s(3),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(33)*s(8)),sink(s(34)*s(8)),sink(s(35)*s(8)),sink(s(36)*s(8)),sink(s(37)*s(8)),sink(s(38)*s(8)),sink(s(39)*s(8)),sink(s(41)*s(8)),sink(s(42)*s(8)),sink(s(43)*s(8)),sink(s(44)*s(8))],[arc(s(1)*s(1),0,s(3)*s(4),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(4),0,s(7)*s(5),(true->[])),arc(s(3)*s(4),1,s(9)*s(2),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(4)*s(1),0,s(8)*s(4),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(7),0,s(8)*s(6),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(5),0,s(14)*s(5),(true->[])),arc(s(7)*s(5),1,s(17)*s(2),(true->[])),arc(s(7)*s(5),2,s(2)*s(8),(true->[])),arc(s(9)*s(2),0,s(14)*s(5),(true->[])),arc(s(9)*s(2),1,s(17)*s(2),(true->[])),arc(s(9)*s(2),2,s(19)*s(1),(true->[])),arc(s(8)*s(4),0,s(15)*s(5),(true->[])),arc(s(8)*s(4),1,s(18)*s(2),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(10)*s(1),0,s(16)*s(4),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(8),0,s(8)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(16)*s(6),(true->[])),arc(s(5)*s(7),1,s(11)*s(7),(true->[])),arc(s(5)*s(7),2,s(2)*s(8),(true->[])),arc(s(8)*s(6),0,s(15)*s(6),(true->[])),arc(s(8)*s(6),1,s(18)*s(3),(true->[])),arc(s(8)*s(6),2,s(6)*s(8),(true->[])),arc(s(14)*s(5),0,s(20)*s(5),(true->[])),arc(s(14)*s(5),1,s(28)*s(2),(true->[])),arc(s(14)*s(5),2,s(2)*s(8),(true->[])),arc(s(17)*s(2),0,s(20)*s(5),(true->[])),arc(s(17)*s(2),1,s(28)*s(2),(true->[])),arc(s(17)*s(2),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(23)*s(4),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(7),0,s(16)*s(6),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(6)*s(8),(true->[])),arc(s(15)*s(5),0,s(21)*s(5),(true->[])),arc(s(15)*s(5),1,s(29)*s(2),(true->[])),arc(s(15)*s(5),2,s(6)*s(8),(true->[])),arc(s(18)*s(2),0,s(21)*s(5),(true->[])),arc(s(18)*s(2),1,s(29)*s(2),(true->[])),arc(s(18)*s(2),2,s(31)*s(1),(true->[])),arc(s(16)*s(4),0,s(22)*s(5),(true->[])),arc(s(16)*s(4),1,s(30)*s(2),(true->[])),arc(s(16)*s(4),2,s(13)*s(7),(true->[])),arc(s(5)*s(8),0,s(16)*s(8),(true->[])),arc(s(5)*s(8),1,s(11)*s(8),(true->[])),arc(s(5)*s(8),2,s(2)*s(8),(true->[])),arc(s(8)*s(8),0,s(15)*s(8),(true->[])),arc(s(8)*s(8),1,s(18)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(7),0,s(23)*s(6),(true->[])),arc(s(11)*s(7),1,s(24)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(8),(true->[])),arc(s(16)*s(6),0,s(22)*s(6),(true->[])),arc(s(16)*s(6),1,s(30)*s(3),(true->[])),arc(s(16)*s(6),2,s(13)*s(8),(true->[])),arc(s(6)*s(8),0,s(16)*s(8),(true->[])),arc(s(6)*s(8),1,s(12)*s(8),(true->[])),arc(s(6)*s(8),2,s(6)*s(8),(true->[])),arc(s(15)*s(6),0,s(21)*s(6),(true->[])),arc(s(15)*s(6),1,s(29)*s(3),(true->[])),arc(s(15)*s(6),2,s(6)*s(8),(true->[])),arc(s(18)*s(3),0,s(21)*s(6),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(31)*s(3),(true->[])),arc(s(20)*s(5),0,s(32)*s(5),(true->[])),arc(s(20)*s(5),1,s(40)*s(2),(true->[])),arc(s(20)*s(5),2,s(2)*s(8),(true->[])),arc(s(28)*s(2),0,s(32)*s(5),(true->[])),arc(s(28)*s(2),1,s(40)*s(2),(true->[])),arc(s(28)*s(2),2,s(44)*s(1),(true->[])),arc(s(31)*s(1),0,s(44)*s(4),(true->[])),arc(s(31)*s(1),1,s(44)*s(1),(true->[])),arc(s(31)*s(1),2,s(44)*s(1),(true->[])),arc(s(23)*s(4),0,s(35)*s(5),(true->[])),arc(s(23)*s(4),1,s(43)*s(2),(true->[])),arc(s(23)*s(4),2,s(27)*s(7),(true->[])),arc(s(12)*s(7),0,s(23)*s(6),(true->[])),arc(s(12)*s(7),1,s(25)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(8),(true->[])),arc(s(21)*s(5),0,s(33)*s(5),(true->[])),arc(s(21)*s(5),1,s(41)*s(2),(true->[])),arc(s(21)*s(5),2,s(6)*s(8),(true->[])),arc(s(29)*s(2),0,s(33)*s(5),(true->[])),arc(s(29)*s(2),1,s(41)*s(2),(true->[])),arc(s(29)*s(2),2,s(44)*s(1),(true->[])),arc(s(13)*s(7),0,s(23)*s(6),(true->[])),arc(s(13)*s(7),1,s(26)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(22)*s(5),0,s(34)*s(5),(true->[])),arc(s(22)*s(5),1,s(42)*s(2),(true->[])),arc(s(22)*s(5),2,s(13)*s(8),(true->[])),arc(s(30)*s(2),0,s(34)*s(5),(true->[])),arc(s(30)*s(2),1,s(42)*s(2),(true->[])),arc(s(30)*s(2),2,s(44)*s(1),(true->[])),arc(s(11)*s(8),0,s(23)*s(8),(true->[])),arc(s(11)*s(8),1,s(24)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(8),(true->[])),arc(s(16)*s(8),0,s(22)*s(8),(true->[])),arc(s(16)*s(8),1,s(30)*s(8),(true->[])),arc(s(16)*s(8),2,s(13)*s(8),(true->[])),arc(s(15)*s(8),0,s(21)*s(8),(true->[])),arc(s(15)*s(8),1,s(29)*s(8),(true->[])),arc(s(15)*s(8),2,s(6)*s(8),(true->[])),arc(s(18)*s(8),0,s(21)*s(8),(true->[])),arc(s(18)*s(8),1,s(29)*s(8),(true->[])),arc(s(18)*s(8),2,s(31)*s(8),(true->[])),arc(s(23)*s(6),0,s(35)*s(6),(true->[])),arc(s(23)*s(6),1,s(43)*s(3),(true->[])),arc(s(23)*s(6),2,s(27)*s(8),(true->[])),arc(s(24)*s(7),0,s(44)*s(6),(true->[])),arc(s(24)*s(7),1,s(36)*s(7),(true->[])),arc(s(24)*s(7),2,s(2)*s(8),(true->[])),arc(s(13)*s(8),0,s(23)*s(8),(true->[])),arc(s(13)*s(8),1,s(26)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(22)*s(6),0,s(34)*s(6),(true->[])),arc(s(22)*s(6),1,s(42)*s(3),(true->[])),arc(s(22)*s(6),2,s(13)*s(8),(true->[])),arc(s(30)*s(3),0,s(34)*s(6),(true->[])),arc(s(30)*s(3),1,s(42)*s(3),(true->[])),arc(s(30)*s(3),2,s(44)*s(3),(true->[])),arc(s(12)*s(8),0,s(23)*s(8),(true->[])),arc(s(12)*s(8),1,s(25)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(8),(true->[])),arc(s(21)*s(6),0,s(33)*s(6),(true->[])),arc(s(21)*s(6),1,s(41)*s(3),(true->[])),arc(s(21)*s(6),2,s(6)*s(8),(true->[])),arc(s(29)*s(3),0,s(33)*s(6),(true->[])),arc(s(29)*s(3),1,s(41)*s(3),(true->[])),arc(s(29)*s(3),2,s(44)*s(3),(true->[])),arc(s(31)*s(3),0,s(44)*s(6),(true->[])),arc(s(31)*s(3),1,s(44)*s(3),(true->[])),arc(s(31)*s(3),2,s(44)*s(3),(true->[])),arc(s(32)*s(5),0,s(32)*s(5),(true->[])),arc(s(32)*s(5),1,s(40)*s(2),(true->[])),arc(s(32)*s(5),2,s(2)*s(8),(true->[])),arc(s(40)*s(2),0,s(32)*s(5),(true->[])),arc(s(40)*s(2),1,s(40)*s(2),(true->[])),arc(s(40)*s(2),2,s(44)*s(1),(true->[])),arc(s(44)*s(1),0,s(44)*s(4),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(1),(true->[])),arc(s(44)*s(4),0,s(44)*s(5),(true->[])),arc(s(44)*s(4),1,s(44)*s(2),(true->[])),arc(s(44)*s(4),2,s(44)*s(7),(true->[])),arc(s(27)*s(7),0,s(44)*s(6),(true->[])),arc(s(27)*s(7),1,s(39)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(8),(true->[])),arc(s(35)*s(5),0,s(35)*s(5),(true->[])),arc(s(35)*s(5),1,s(43)*s(2),(true->[])),arc(s(35)*s(5),2,s(27)*s(8),(true->[])),arc(s(43)*s(2),0,s(35)*s(5),(true->[])),arc(s(43)*s(2),1,s(43)*s(2),(true->[])),arc(s(43)*s(2),2,s(44)*s(1),(true->[])),arc(s(25)*s(7),0,s(44)*s(6),(true->[])),arc(s(25)*s(7),1,s(37)*s(7),(true->[])),arc(s(25)*s(7),2,s(6)*s(8),(true->[])),arc(s(33)*s(5),0,s(33)*s(5),(true->[])),arc(s(33)*s(5),1,s(41)*s(2),(true->[])),arc(s(33)*s(5),2,s(6)*s(8),(true->[])),arc(s(41)*s(2),0,s(33)*s(5),(true->[])),arc(s(41)*s(2),1,s(41)*s(2),(true->[])),arc(s(41)*s(2),2,s(44)*s(1),(true->[])),arc(s(26)*s(7),0,s(44)*s(6),(true->[])),arc(s(26)*s(7),1,s(38)*s(7),(true->[])),arc(s(26)*s(7),2,s(13)*s(8),(true->[])),arc(s(34)*s(5),0,s(34)*s(5),(true->[])),arc(s(34)*s(5),1,s(42)*s(2),(true->[])),arc(s(34)*s(5),2,s(13)*s(8),(true->[])),arc(s(42)*s(2),0,s(34)*s(5),(true->[])),arc(s(42)*s(2),1,s(42)*s(2),(true->[])),arc(s(42)*s(2),2,s(44)*s(1),(true->[])),arc(s(23)*s(8),0,s(35)*s(8),(true->[])),arc(s(23)*s(8),1,s(43)*s(8),(true->[])),arc(s(23)*s(8),2,s(27)*s(8),(true->[])),arc(s(24)*s(8),0,s(44)*s(8),(true->[])),arc(s(24)*s(8),1,s(36)*s(8),(true->[])),arc(s(24)*s(8),2,s(2)*s(8),(true->[])),arc(s(22)*s(8),0,s(34)*s(8),(true->[])),arc(s(22)*s(8),1,s(42)*s(8),(true->[])),arc(s(22)*s(8),2,s(13)*s(8),(true->[])),arc(s(30)*s(8),0,s(34)*s(8),(true->[])),arc(s(30)*s(8),1,s(42)*s(8),(true->[])),arc(s(30)*s(8),2,s(44)*s(8),(true->[])),arc(s(21)*s(8),0,s(33)*s(8),(true->[])),arc(s(21)*s(8),1,s(41)*s(8),(true->[])),arc(s(21)*s(8),2,s(6)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(8),(true->[])),arc(s(29)*s(8),1,s(41)*s(8),(true->[])),arc(s(29)*s(8),2,s(44)*s(8),(true->[])),arc(s(31)*s(8),0,s(44)*s(8),(true->[])),arc(s(31)*s(8),1,s(44)*s(8),(true->[])),arc(s(31)*s(8),2,s(44)*s(8),(true->[])),arc(s(27)*s(8),0,s(44)*s(8),(true->[])),arc(s(27)*s(8),1,s(39)*s(8),(true->[])),arc(s(27)*s(8),2,s(27)*s(8),(true->[])),arc(s(35)*s(6),0,s(35)*s(6),(true->[])),arc(s(35)*s(6),1,s(43)*s(3),(true->[])),arc(s(35)*s(6),2,s(27)*s(8),(true->[])),arc(s(43)*s(3),0,s(35)*s(6),(true->[])),arc(s(43)*s(3),1,s(43)*s(3),(true->[])),arc(s(43)*s(3),2,s(44)*s(3),(true->[])),arc(s(36)*s(7),0,s(44)*s(6),(true->[])),arc(s(36)*s(7),1,s(36)*s(7),(true->[])),arc(s(36)*s(7),2,s(2)*s(8),(true->[])),arc(s(44)*s(6),0,s(44)*s(6),(true->[])),arc(s(44)*s(6),1,s(44)*s(3),(true->[])),arc(s(44)*s(6),2,s(44)*s(8),(true->[])),arc(s(26)*s(8),0,s(44)*s(8),(true->[])),arc(s(26)*s(8),1,s(38)*s(8),(true->[])),arc(s(26)*s(8),2,s(13)*s(8),(true->[])),arc(s(34)*s(6),0,s(34)*s(6),(true->[])),arc(s(34)*s(6),1,s(42)*s(3),(true->[])),arc(s(34)*s(6),2,s(13)*s(8),(true->[])),arc(s(42)*s(3),0,s(34)*s(6),(true->[])),arc(s(42)*s(3),1,s(42)*s(3),(true->[])),arc(s(42)*s(3),2,s(44)*s(3),(true->[])),arc(s(44)*s(3),0,s(44)*s(6),(true->[])),arc(s(44)*s(3),1,s(44)*s(3),(true->[])),arc(s(44)*s(3),2,s(44)*s(3),(true->[])),arc(s(25)*s(8),0,s(44)*s(8),(true->[])),arc(s(25)*s(8),1,s(37)*s(8),(true->[])),arc(s(25)*s(8),2,s(6)*s(8),(true->[])),arc(s(33)*s(6),0,s(33)*s(6),(true->[])),arc(s(33)*s(6),1,s(41)*s(3),(true->[])),arc(s(33)*s(6),2,s(6)*s(8),(true->[])),arc(s(41)*s(3),0,s(33)*s(6),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(44)*s(3),(true->[])),arc(s(44)*s(2),0,s(44)*s(5),(true->[])),arc(s(44)*s(2),1,s(44)*s(2),(true->[])),arc(s(44)*s(2),2,s(44)*s(1),(true->[])),arc(s(44)*s(5),0,s(44)*s(5),(true->[])),arc(s(44)*s(5),1,s(44)*s(2),(true->[])),arc(s(44)*s(5),2,s(44)*s(8),(true->[])),arc(s(44)*s(7),0,s(44)*s(6),(true->[])),arc(s(44)*s(7),1,s(44)*s(7),(true->[])),arc(s(44)*s(7),2,s(44)*s(8),(true->[])),arc(s(39)*s(7),0,s(44)*s(6),(true->[])),arc(s(39)*s(7),1,s(39)*s(7),(true->[])),arc(s(39)*s(7),2,s(27)*s(8),(true->[])),arc(s(37)*s(7),0,s(44)*s(6),(true->[])),arc(s(37)*s(7),1,s(37)*s(7),(true->[])),arc(s(37)*s(7),2,s(6)*s(8),(true->[])),arc(s(38)*s(7),0,s(44)*s(6),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(13)*s(8),(true->[])),arc(s(35)*s(8),0,s(35)*s(8),(true->[])),arc(s(35)*s(8),1,s(43)*s(8),(true->[])),arc(s(35)*s(8),2,s(27)*s(8),(true->[])),arc(s(43)*s(8),0,s(35)*s(8),(true->[])),arc(s(43)*s(8),1,s(43)*s(8),(true->[])),arc(s(43)*s(8),2,s(44)*s(8),(true->[])),arc(s(36)*s(8),0,s(44)*s(8),(true->[])),arc(s(36)*s(8),1,s(36)*s(8),(true->[])),arc(s(36)*s(8),2,s(2)*s(8),(true->[])),arc(s(44)*s(8),0,s(44)*s(8),(true->[])),arc(s(44)*s(8),1,s(44)*s(8),(true->[])),arc(s(44)*s(8),2,s(44)*s(8),(true->[])),arc(s(34)*s(8),0,s(34)*s(8),(true->[])),arc(s(34)*s(8),1,s(42)*s(8),(true->[])),arc(s(34)*s(8),2,s(13)*s(8),(true->[])),arc(s(42)*s(8),0,s(34)*s(8),(true->[])),arc(s(42)*s(8),1,s(42)*s(8),(true->[])),arc(s(42)*s(8),2,s(44)*s(8),(true->[])),arc(s(33)*s(8),0,s(33)*s(8),(true->[])),arc(s(33)*s(8),1,s(41)*s(8),(true->[])),arc(s(33)*s(8),2,s(6)*s(8),(true->[])),arc(s(41)*s(8),0,s(33)*s(8),(true->[])),arc(s(41)*s(8),1,s(41)*s(8),(true->[])),arc(s(41)*s(8),2,s(44)*s(8),(true->[])),arc(s(39)*s(8),0,s(44)*s(8),(true->[])),arc(s(39)*s(8),1,s(39)*s(8),(true->[])),arc(s(39)*s(8),2,s(27)*s(8),(true->[])),arc(s(38)*s(8),0,s(44)*s(8),(true->[])),arc(s(38)*s(8),1,s(38)*s(8),(true->[])),arc(s(38)*s(8),2,s(13)*s(8),(true->[])),arc(s(37)*s(8),0,s(44)*s(8),(true->[])),arc(s(37)*s(8),1,s(37)*s(8),(true->[])),arc(s(37)*s(8),2,s(6)*s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(33)*s(15)),sink(s(34)*s(15)),sink(s(35)*s(15)),sink(s(36)*s(15)),sink(s(37)*s(15)),sink(s(38)*s(15)),sink(s(39)*s(15)),sink(s(41)*s(15)),sink(s(42)*s(15)),sink(s(43)*s(15)),sink(s(44)*s(15))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(8)*s(9),(true->[])),arc(s(2)*s(4),1,s(5)*s(10),(true->[])),arc(s(2)*s(4),2,s(2)*s(14),(true->[])),arc(s(7)*s(8),0,s(14)*s(11),(true->[])),arc(s(7)*s(8),1,s(17)*s(5),(true->[])),arc(s(7)*s(8),2,s(2)*s(14),(true->[])),arc(s(9)*s(5),0,s(14)*s(11),(true->[])),arc(s(9)*s(5),1,s(17)*s(5),(true->[])),arc(s(9)*s(5),2,s(19)*s(1),(true->[])),arc(s(8)*s(3),0,s(15)*s(8),(true->[])),arc(s(8)*s(3),1,s(18)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(16)*s(3),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(14),0,s(8)*s(13),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(2)*s(15),(true->[])),arc(s(5)*s(10),0,s(16)*s(9),(true->[])),arc(s(5)*s(10),1,s(11)*s(10),(true->[])),arc(s(5)*s(10),2,s(2)*s(15),(true->[])),arc(s(8)*s(9),0,s(15)*s(12),(true->[])),arc(s(8)*s(9),1,s(18)*s(6),(true->[])),arc(s(8)*s(9),2,s(6)*s(14),(true->[])),arc(s(14)*s(11),0,s(20)*s(11),(true->[])),arc(s(14)*s(11),1,s(28)*s(5),(true->[])),arc(s(14)*s(11),2,s(2)*s(15),(true->[])),arc(s(17)*s(5),0,s(20)*s(11),(true->[])),arc(s(17)*s(5),1,s(28)*s(5),(true->[])),arc(s(17)*s(5),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(23)*s(3),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(4),0,s(16)*s(9),(true->[])),arc(s(6)*s(4),1,s(12)*s(10),(true->[])),arc(s(6)*s(4),2,s(6)*s(14),(true->[])),arc(s(15)*s(8),0,s(21)*s(11),(true->[])),arc(s(15)*s(8),1,s(29)*s(5),(true->[])),arc(s(15)*s(8),2,s(6)*s(14),(true->[])),arc(s(18)*s(5),0,s(21)*s(11),(true->[])),arc(s(18)*s(5),1,s(29)*s(5),(true->[])),arc(s(18)*s(5),2,s(31)*s(1),(true->[])),arc(s(16)*s(3),0,s(22)*s(8),(true->[])),arc(s(16)*s(3),1,s(30)*s(5),(true->[])),arc(s(16)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(15),0,s(8)*s(15),(true->[])),arc(s(2)*s(15),1,s(5)*s(15),(true->[])),arc(s(2)*s(15),2,s(2)*s(15),(true->[])),arc(s(5)*s(14),0,s(16)*s(13),(true->[])),arc(s(5)*s(14),1,s(11)*s(14),(true->[])),arc(s(5)*s(14),2,s(2)*s(15),(true->[])),arc(s(8)*s(13),0,s(15)*s(13),(true->[])),arc(s(8)*s(13),1,s(18)*s(7),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(11)*s(10),0,s(23)*s(9),(true->[])),arc(s(11)*s(10),1,s(24)*s(10),(true->[])),arc(s(11)*s(10),2,s(2)*s(15),(true->[])),arc(s(16)*s(9),0,s(22)*s(12),(true->[])),arc(s(16)*s(9),1,s(30)*s(6),(true->[])),arc(s(16)*s(9),2,s(13)*s(14),(true->[])),arc(s(6)*s(14),0,s(16)*s(13),(true->[])),arc(s(6)*s(14),1,s(12)*s(14),(true->[])),arc(s(6)*s(14),2,s(6)*s(15),(true->[])),arc(s(15)*s(12),0,s(21)*s(12),(true->[])),arc(s(15)*s(12),1,s(29)*s(6),(true->[])),arc(s(15)*s(12),2,s(6)*s(15),(true->[])),arc(s(18)*s(6),0,s(21)*s(12),(true->[])),arc(s(18)*s(6),1,s(29)*s(6),(true->[])),arc(s(18)*s(6),2,s(31)*s(2),(true->[])),arc(s(20)*s(11),0,s(32)*s(11),(true->[])),arc(s(20)*s(11),1,s(40)*s(5),(true->[])),arc(s(20)*s(11),2,s(2)*s(15),(true->[])),arc(s(28)*s(5),0,s(32)*s(11),(true->[])),arc(s(28)*s(5),1,s(40)*s(5),(true->[])),arc(s(28)*s(5),2,s(44)*s(1),(true->[])),arc(s(31)*s(1),0,s(44)*s(3),(true->[])),arc(s(31)*s(1),1,s(44)*s(1),(true->[])),arc(s(31)*s(1),2,s(44)*s(1),(true->[])),arc(s(23)*s(3),0,s(35)*s(8),(true->[])),arc(s(23)*s(3),1,s(43)*s(5),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(12)*s(10),0,s(23)*s(9),(true->[])),arc(s(12)*s(10),1,s(25)*s(10),(true->[])),arc(s(12)*s(10),2,s(6)*s(15),(true->[])),arc(s(21)*s(11),0,s(33)*s(11),(true->[])),arc(s(21)*s(11),1,s(41)*s(5),(true->[])),arc(s(21)*s(11),2,s(6)*s(15),(true->[])),arc(s(29)*s(5),0,s(33)*s(11),(true->[])),arc(s(29)*s(5),1,s(41)*s(5),(true->[])),arc(s(29)*s(5),2,s(44)*s(1),(true->[])),arc(s(13)*s(4),0,s(23)*s(9),(true->[])),arc(s(13)*s(4),1,s(26)*s(10),(true->[])),arc(s(13)*s(4),2,s(13)*s(14),(true->[])),arc(s(22)*s(8),0,s(34)*s(11),(true->[])),arc(s(22)*s(8),1,s(42)*s(5),(true->[])),arc(s(22)*s(8),2,s(13)*s(14),(true->[])),arc(s(30)*s(5),0,s(34)*s(11),(true->[])),arc(s(30)*s(5),1,s(42)*s(5),(true->[])),arc(s(30)*s(5),2,s(44)*s(1),(true->[])),arc(s(5)*s(15),0,s(16)*s(15),(true->[])),arc(s(5)*s(15),1,s(11)*s(15),(true->[])),arc(s(5)*s(15),2,s(2)*s(15),(true->[])),arc(s(8)*s(15),0,s(15)*s(15),(true->[])),arc(s(8)*s(15),1,s(18)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(15),(true->[])),arc(s(11)*s(14),0,s(23)*s(13),(true->[])),arc(s(11)*s(14),1,s(24)*s(14),(true->[])),arc(s(11)*s(14),2,s(2)*s(15),(true->[])),arc(s(16)*s(13),0,s(22)*s(13),(true->[])),arc(s(16)*s(13),1,s(30)*s(7),(true->[])),arc(s(16)*s(13),2,s(13)*s(15),(true->[])),arc(s(6)*s(15),0,s(16)*s(15),(true->[])),arc(s(6)*s(15),1,s(12)*s(15),(true->[])),arc(s(6)*s(15),2,s(6)*s(15),(true->[])),arc(s(15)*s(13),0,s(21)*s(13),(true->[])),arc(s(15)*s(13),1,s(29)*s(7),(true->[])),arc(s(15)*s(13),2,s(6)*s(15),(true->[])),arc(s(18)*s(7),0,s(21)*s(13),(true->[])),arc(s(18)*s(7),1,s(29)*s(7),(true->[])),arc(s(18)*s(7),2,s(31)*s(7),(true->[])),arc(s(23)*s(9),0,s(35)*s(12),(true->[])),arc(s(23)*s(9),1,s(43)*s(6),(true->[])),arc(s(23)*s(9),2,s(27)*s(14),(true->[])),arc(s(24)*s(10),0,s(44)*s(9),(true->[])),arc(s(24)*s(10),1,s(36)*s(10),(true->[])),arc(s(24)*s(10),2,s(2)*s(15),(true->[])),arc(s(13)*s(14),0,s(23)*s(13),(true->[])),arc(s(13)*s(14),1,s(26)*s(14),(true->[])),arc(s(13)*s(14),2,s(13)*s(15),(true->[])),arc(s(22)*s(12),0,s(34)*s(12),(true->[])),arc(s(22)*s(12),1,s(42)*s(6),(true->[])),arc(s(22)*s(12),2,s(13)*s(15),(true->[])),arc(s(30)*s(6),0,s(34)*s(12),(true->[])),arc(s(30)*s(6),1,s(42)*s(6),(true->[])),arc(s(30)*s(6),2,s(44)*s(2),(true->[])),arc(s(12)*s(14),0,s(23)*s(13),(true->[])),arc(s(12)*s(14),1,s(25)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(15),(true->[])),arc(s(21)*s(12),0,s(33)*s(12),(true->[])),arc(s(21)*s(12),1,s(41)*s(6),(true->[])),arc(s(21)*s(12),2,s(6)*s(15),(true->[])),arc(s(29)*s(6),0,s(33)*s(12),(true->[])),arc(s(29)*s(6),1,s(41)*s(6),(true->[])),arc(s(29)*s(6),2,s(44)*s(2),(true->[])),arc(s(31)*s(2),0,s(44)*s(9),(true->[])),arc(s(31)*s(2),1,s(44)*s(2),(true->[])),arc(s(31)*s(2),2,s(44)*s(2),(true->[])),arc(s(32)*s(11),0,s(32)*s(11),(true->[])),arc(s(32)*s(11),1,s(40)*s(5),(true->[])),arc(s(32)*s(11),2,s(2)*s(15),(true->[])),arc(s(40)*s(5),0,s(32)*s(11),(true->[])),arc(s(40)*s(5),1,s(40)*s(5),(true->[])),arc(s(40)*s(5),2,s(44)*s(1),(true->[])),arc(s(44)*s(1),0,s(44)*s(3),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(1),(true->[])),arc(s(44)*s(3),0,s(44)*s(8),(true->[])),arc(s(44)*s(3),1,s(44)*s(5),(true->[])),arc(s(44)*s(3),2,s(44)*s(4),(true->[])),arc(s(27)*s(4),0,s(44)*s(9),(true->[])),arc(s(27)*s(4),1,s(39)*s(10),(true->[])),arc(s(27)*s(4),2,s(27)*s(14),(true->[])),arc(s(35)*s(8),0,s(35)*s(11),(true->[])),arc(s(35)*s(8),1,s(43)*s(5),(true->[])),arc(s(35)*s(8),2,s(27)*s(14),(true->[])),arc(s(43)*s(5),0,s(35)*s(11),(true->[])),arc(s(43)*s(5),1,s(43)*s(5),(true->[])),arc(s(43)*s(5),2,s(44)*s(1),(true->[])),arc(s(25)*s(10),0,s(44)*s(9),(true->[])),arc(s(25)*s(10),1,s(37)*s(10),(true->[])),arc(s(25)*s(10),2,s(6)*s(15),(true->[])),arc(s(33)*s(11),0,s(33)*s(11),(true->[])),arc(s(33)*s(11),1,s(41)*s(5),(true->[])),arc(s(33)*s(11),2,s(6)*s(15),(true->[])),arc(s(41)*s(5),0,s(33)*s(11),(true->[])),arc(s(41)*s(5),1,s(41)*s(5),(true->[])),arc(s(41)*s(5),2,s(44)*s(1),(true->[])),arc(s(26)*s(10),0,s(44)*s(9),(true->[])),arc(s(26)*s(10),1,s(38)*s(10),(true->[])),arc(s(26)*s(10),2,s(13)*s(15),(true->[])),arc(s(34)*s(11),0,s(34)*s(11),(true->[])),arc(s(34)*s(11),1,s(42)*s(5),(true->[])),arc(s(34)*s(11),2,s(13)*s(15),(true->[])),arc(s(42)*s(5),0,s(34)*s(11),(true->[])),arc(s(42)*s(5),1,s(42)*s(5),(true->[])),arc(s(42)*s(5),2,s(44)*s(1),(true->[])),arc(s(11)*s(15),0,s(23)*s(15),(true->[])),arc(s(11)*s(15),1,s(24)*s(15),(true->[])),arc(s(11)*s(15),2,s(2)*s(15),(true->[])),arc(s(16)*s(15),0,s(22)*s(15),(true->[])),arc(s(16)*s(15),1,s(30)*s(15),(true->[])),arc(s(16)*s(15),2,s(13)*s(15),(true->[])),arc(s(15)*s(15),0,s(21)*s(15),(true->[])),arc(s(15)*s(15),1,s(29)*s(15),(true->[])),arc(s(15)*s(15),2,s(6)*s(15),(true->[])),arc(s(18)*s(15),0,s(21)*s(15),(true->[])),arc(s(18)*s(15),1,s(29)*s(15),(true->[])),arc(s(18)*s(15),2,s(31)*s(15),(true->[])),arc(s(23)*s(13),0,s(35)*s(13),(true->[])),arc(s(23)*s(13),1,s(43)*s(7),(true->[])),arc(s(23)*s(13),2,s(27)*s(15),(true->[])),arc(s(24)*s(14),0,s(44)*s(13),(true->[])),arc(s(24)*s(14),1,s(36)*s(14),(true->[])),arc(s(24)*s(14),2,s(2)*s(15),(true->[])),arc(s(13)*s(15),0,s(23)*s(15),(true->[])),arc(s(13)*s(15),1,s(26)*s(15),(true->[])),arc(s(13)*s(15),2,s(13)*s(15),(true->[])),arc(s(22)*s(13),0,s(34)*s(13),(true->[])),arc(s(22)*s(13),1,s(42)*s(7),(true->[])),arc(s(22)*s(13),2,s(13)*s(15),(true->[])),arc(s(30)*s(7),0,s(34)*s(13),(true->[])),arc(s(30)*s(7),1,s(42)*s(7),(true->[])),arc(s(30)*s(7),2,s(44)*s(7),(true->[])),arc(s(12)*s(15),0,s(23)*s(15),(true->[])),arc(s(12)*s(15),1,s(25)*s(15),(true->[])),arc(s(12)*s(15),2,s(6)*s(15),(true->[])),arc(s(21)*s(13),0,s(33)*s(13),(true->[])),arc(s(21)*s(13),1,s(41)*s(7),(true->[])),arc(s(21)*s(13),2,s(6)*s(15),(true->[])),arc(s(29)*s(7),0,s(33)*s(13),(true->[])),arc(s(29)*s(7),1,s(41)*s(7),(true->[])),arc(s(29)*s(7),2,s(44)*s(7),(true->[])),arc(s(31)*s(7),0,s(44)*s(13),(true->[])),arc(s(31)*s(7),1,s(44)*s(7),(true->[])),arc(s(31)*s(7),2,s(44)*s(7),(true->[])),arc(s(27)*s(14),0,s(44)*s(13),(true->[])),arc(s(27)*s(14),1,s(39)*s(14),(true->[])),arc(s(27)*s(14),2,s(27)*s(15),(true->[])),arc(s(35)*s(12),0,s(35)*s(12),(true->[])),arc(s(35)*s(12),1,s(43)*s(6),(true->[])),arc(s(35)*s(12),2,s(27)*s(15),(true->[])),arc(s(43)*s(6),0,s(35)*s(12),(true->[])),arc(s(43)*s(6),1,s(43)*s(6),(true->[])),arc(s(43)*s(6),2,s(44)*s(2),(true->[])),arc(s(36)*s(10),0,s(44)*s(9),(true->[])),arc(s(36)*s(10),1,s(36)*s(10),(true->[])),arc(s(36)*s(10),2,s(2)*s(15),(true->[])),arc(s(44)*s(9),0,s(44)*s(12),(true->[])),arc(s(44)*s(9),1,s(44)*s(6),(true->[])),arc(s(44)*s(9),2,s(44)*s(14),(true->[])),arc(s(26)*s(14),0,s(44)*s(13),(true->[])),arc(s(26)*s(14),1,s(38)*s(14),(true->[])),arc(s(26)*s(14),2,s(13)*s(15),(true->[])),arc(s(34)*s(12),0,s(34)*s(12),(true->[])),arc(s(34)*s(12),1,s(42)*s(6),(true->[])),arc(s(34)*s(12),2,s(13)*s(15),(true->[])),arc(s(42)*s(6),0,s(34)*s(12),(true->[])),arc(s(42)*s(6),1,s(42)*s(6),(true->[])),arc(s(42)*s(6),2,s(44)*s(2),(true->[])),arc(s(44)*s(2),0,s(44)*s(9),(true->[])),arc(s(44)*s(2),1,s(44)*s(2),(true->[])),arc(s(44)*s(2),2,s(44)*s(2),(true->[])),arc(s(25)*s(14),0,s(44)*s(13),(true->[])),arc(s(25)*s(14),1,s(37)*s(14),(true->[])),arc(s(25)*s(14),2,s(6)*s(15),(true->[])),arc(s(33)*s(12),0,s(33)*s(12),(true->[])),arc(s(33)*s(12),1,s(41)*s(6),(true->[])),arc(s(33)*s(12),2,s(6)*s(15),(true->[])),arc(s(41)*s(6),0,s(33)*s(12),(true->[])),arc(s(41)*s(6),1,s(41)*s(6),(true->[])),arc(s(41)*s(6),2,s(44)*s(2),(true->[])),arc(s(44)*s(4),0,s(44)*s(9),(true->[])),arc(s(44)*s(4),1,s(44)*s(10),(true->[])),arc(s(44)*s(4),2,s(44)*s(14),(true->[])),arc(s(44)*s(5),0,s(44)*s(11),(true->[])),arc(s(44)*s(5),1,s(44)*s(5),(true->[])),arc(s(44)*s(5),2,s(44)*s(1),(true->[])),arc(s(44)*s(8),0,s(44)*s(11),(true->[])),arc(s(44)*s(8),1,s(44)*s(5),(true->[])),arc(s(44)*s(8),2,s(44)*s(14),(true->[])),arc(s(39)*s(10),0,s(44)*s(9),(true->[])),arc(s(39)*s(10),1,s(39)*s(10),(true->[])),arc(s(39)*s(10),2,s(27)*s(15),(true->[])),arc(s(35)*s(11),0,s(35)*s(11),(true->[])),arc(s(35)*s(11),1,s(43)*s(5),(true->[])),arc(s(35)*s(11),2,s(27)*s(15),(true->[])),arc(s(37)*s(10),0,s(44)*s(9),(true->[])),arc(s(37)*s(10),1,s(37)*s(10),(true->[])),arc(s(37)*s(10),2,s(6)*s(15),(true->[])),arc(s(38)*s(10),0,s(44)*s(9),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(13)*s(15),(true->[])),arc(s(23)*s(15),0,s(35)*s(15),(true->[])),arc(s(23)*s(15),1,s(43)*s(15),(true->[])),arc(s(23)*s(15),2,s(27)*s(15),(true->[])),arc(s(24)*s(15),0,s(44)*s(15),(true->[])),arc(s(24)*s(15),1,s(36)*s(15),(true->[])),arc(s(24)*s(15),2,s(2)*s(15),(true->[])),arc(s(22)*s(15),0,s(34)*s(15),(true->[])),arc(s(22)*s(15),1,s(42)*s(15),(true->[])),arc(s(22)*s(15),2,s(13)*s(15),(true->[])),arc(s(30)*s(15),0,s(34)*s(15),(true->[])),arc(s(30)*s(15),1,s(42)*s(15),(true->[])),arc(s(30)*s(15),2,s(44)*s(15),(true->[])),arc(s(21)*s(15),0,s(33)*s(15),(true->[])),arc(s(21)*s(15),1,s(41)*s(15),(true->[])),arc(s(21)*s(15),2,s(6)*s(15),(true->[])),arc(s(29)*s(15),0,s(33)*s(15),(true->[])),arc(s(29)*s(15),1,s(41)*s(15),(true->[])),arc(s(29)*s(15),2,s(44)*s(15),(true->[])),arc(s(31)*s(15),0,s(44)*s(15),(true->[])),arc(s(31)*s(15),1,s(44)*s(15),(true->[])),arc(s(31)*s(15),2,s(44)*s(15),(true->[])),arc(s(27)*s(15),0,s(44)*s(15),(true->[])),arc(s(27)*s(15),1,s(39)*s(15),(true->[])),arc(s(27)*s(15),2,s(27)*s(15),(true->[])),arc(s(35)*s(13),0,s(35)*s(13),(true->[])),arc(s(35)*s(13),1,s(43)*s(7),(true->[])),arc(s(35)*s(13),2,s(27)*s(15),(true->[])),arc(s(43)*s(7),0,s(35)*s(13),(true->[])),arc(s(43)*s(7),1,s(43)*s(7),(true->[])),arc(s(43)*s(7),2,s(44)*s(7),(true->[])),arc(s(36)*s(14),0,s(44)*s(13),(true->[])),arc(s(36)*s(14),1,s(36)*s(14),(true->[])),arc(s(36)*s(14),2,s(2)*s(15),(true->[])),arc(s(44)*s(13),0,s(44)*s(13),(true->[])),arc(s(44)*s(13),1,s(44)*s(7),(true->[])),arc(s(44)*s(13),2,s(44)*s(15),(true->[])),arc(s(26)*s(15),0,s(44)*s(15),(true->[])),arc(s(26)*s(15),1,s(38)*s(15),(true->[])),arc(s(26)*s(15),2,s(13)*s(15),(true->[])),arc(s(34)*s(13),0,s(34)*s(13),(true->[])),arc(s(34)*s(13),1,s(42)*s(7),(true->[])),arc(s(34)*s(13),2,s(13)*s(15),(true->[])),arc(s(42)*s(7),0,s(34)*s(13),(true->[])),arc(s(42)*s(7),1,s(42)*s(7),(true->[])),arc(s(42)*s(7),2,s(44)*s(7),(true->[])),arc(s(44)*s(7),0,s(44)*s(13),(true->[])),arc(s(44)*s(7),1,s(44)*s(7),(true->[])),arc(s(44)*s(7),2,s(44)*s(7),(true->[])),arc(s(25)*s(15),0,s(44)*s(15),(true->[])),arc(s(25)*s(15),1,s(37)*s(15),(true->[])),arc(s(25)*s(15),2,s(6)*s(15),(true->[])),arc(s(33)*s(13),0,s(33)*s(13),(true->[])),arc(s(33)*s(13),1,s(41)*s(7),(true->[])),arc(s(33)*s(13),2,s(6)*s(15),(true->[])),arc(s(41)*s(7),0,s(33)*s(13),(true->[])),arc(s(41)*s(7),1,s(41)*s(7),(true->[])),arc(s(41)*s(7),2,s(44)*s(7),(true->[])),arc(s(39)*s(14),0,s(44)*s(13),(true->[])),arc(s(39)*s(14),1,s(39)*s(14),(true->[])),arc(s(39)*s(14),2,s(27)*s(15),(true->[])),arc(s(44)*s(6),0,s(44)*s(12),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(44)*s(2),(true->[])),arc(s(44)*s(12),0,s(44)*s(12),(true->[])),arc(s(44)*s(12),1,s(44)*s(6),(true->[])),arc(s(44)*s(12),2,s(44)*s(15),(true->[])),arc(s(44)*s(14),0,s(44)*s(13),(true->[])),arc(s(44)*s(14),1,s(44)*s(14),(true->[])),arc(s(44)*s(14),2,s(44)*s(15),(true->[])),arc(s(38)*s(14),0,s(44)*s(13),(true->[])),arc(s(38)*s(14),1,s(38)*s(14),(true->[])),arc(s(38)*s(14),2,s(13)*s(15),(true->[])),arc(s(37)*s(14),0,s(44)*s(13),(true->[])),arc(s(37)*s(14),1,s(37)*s(14),(true->[])),arc(s(37)*s(14),2,s(6)*s(15),(true->[])),arc(s(44)*s(10),0,s(44)*s(9),(true->[])),arc(s(44)*s(10),1,s(44)*s(10),(true->[])),arc(s(44)*s(10),2,s(44)*s(15),(true->[])),arc(s(44)*s(11),0,s(44)*s(11),(true->[])),arc(s(44)*s(11),1,s(44)*s(5),(true->[])),arc(s(44)*s(11),2,s(44)*s(15),(true->[])),arc(s(35)*s(15),0,s(35)*s(15),(true->[])),arc(s(35)*s(15),1,s(43)*s(15),(true->[])),arc(s(35)*s(15),2,s(27)*s(15),(true->[])),arc(s(43)*s(15),0,s(35)*s(15),(true->[])),arc(s(43)*s(15),1,s(43)*s(15),(true->[])),arc(s(43)*s(15),2,s(44)*s(15),(true->[])),arc(s(36)*s(15),0,s(44)*s(15),(true->[])),arc(s(36)*s(15),1,s(36)*s(15),(true->[])),arc(s(36)*s(15),2,s(2)*s(15),(true->[])),arc(s(44)*s(15),0,s(44)*s(15),(true->[])),arc(s(44)*s(15),1,s(44)*s(15),(true->[])),arc(s(44)*s(15),2,s(44)*s(15),(true->[])),arc(s(34)*s(15),0,s(34)*s(15),(true->[])),arc(s(34)*s(15),1,s(42)*s(15),(true->[])),arc(s(34)*s(15),2,s(13)*s(15),(true->[])),arc(s(42)*s(15),0,s(34)*s(15),(true->[])),arc(s(42)*s(15),1,s(42)*s(15),(true->[])),arc(s(42)*s(15),2,s(44)*s(15),(true->[])),arc(s(33)*s(15),0,s(33)*s(15),(true->[])),arc(s(33)*s(15),1,s(41)*s(15),(true->[])),arc(s(33)*s(15),2,s(6)*s(15),(true->[])),arc(s(41)*s(15),0,s(33)*s(15),(true->[])),arc(s(41)*s(15),1,s(41)*s(15),(true->[])),arc(s(41)*s(15),2,s(44)*s(15),(true->[])),arc(s(39)*s(15),0,s(44)*s(15),(true->[])),arc(s(39)*s(15),1,s(39)*s(15),(true->[])),arc(s(39)*s(15),2,s(27)*s(15),(true->[])),arc(s(38)*s(15),0,s(44)*s(15),(true->[])),arc(s(38)*s(15),1,s(38)*s(15),(true->[])),arc(s(38)*s(15),2,s(13)*s(15),(true->[])),arc(s(37)*s(15),0,s(44)*s(15),(true->[])),arc(s(37)*s(15),1,s(37)*s(15),(true->[])),arc(s(37)*s(15),2,s(6)*s(15),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_summit, sum_width_summit_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(33)*s(38)),sink(s(34)*s(38)),sink(s(35)*s(38)),sink(s(36)*s(38)),sink(s(37)*s(38)),sink(s(38)*s(38)),sink(s(39)*s(38)),sink(s(41)*s(38)),sink(s(42)*s(38)),sink(s(43)*s(38)),sink(s(44)*s(38))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(7),(true->[])),arc(s(3)*s(3),1,s(9)*s(6),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(8)*s(8),(true->[])),arc(s(2)*s(4),1,s(5)*s(9),(true->[])),arc(s(2)*s(4),2,s(2)*s(10),(true->[])),arc(s(7)*s(7),0,s(14)*s(14),(true->[])),arc(s(7)*s(7),1,s(17)*s(12),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(9)*s(6),0,s(14)*s(14),(true->[])),arc(s(9)*s(6),1,s(17)*s(12),(true->[])),arc(s(9)*s(6),2,s(19)*s(1),(true->[])),arc(s(8)*s(3),0,s(15)*s(7),(true->[])),arc(s(8)*s(3),1,s(18)*s(6),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(16)*s(3),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(8)*s(16),(true->[])),arc(s(2)*s(10),1,s(5)*s(18),(true->[])),arc(s(2)*s(10),2,s(2)*s(19),(true->[])),arc(s(5)*s(9),0,s(16)*s(8),(true->[])),arc(s(5)*s(9),1,s(11)*s(17),(true->[])),arc(s(5)*s(9),2,s(2)*s(19),(true->[])),arc(s(8)*s(8),0,s(15)*s(15),(true->[])),arc(s(8)*s(8),1,s(18)*s(13),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(14),0,s(20)*s(25),(true->[])),arc(s(14)*s(14),1,s(28)*s(20),(true->[])),arc(s(14)*s(14),2,s(2)*s(19),(true->[])),arc(s(17)*s(12),0,s(20)*s(25),(true->[])),arc(s(17)*s(12),1,s(28)*s(20),(true->[])),arc(s(17)*s(12),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(23)*s(3),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(4),0,s(16)*s(8),(true->[])),arc(s(6)*s(4),1,s(12)*s(9),(true->[])),arc(s(6)*s(4),2,s(6)*s(10),(true->[])),arc(s(15)*s(7),0,s(21)*s(14),(true->[])),arc(s(15)*s(7),1,s(29)*s(12),(true->[])),arc(s(15)*s(7),2,s(6)*s(10),(true->[])),arc(s(18)*s(6),0,s(21)*s(14),(true->[])),arc(s(18)*s(6),1,s(29)*s(12),(true->[])),arc(s(18)*s(6),2,s(31)*s(1),(true->[])),arc(s(16)*s(3),0,s(22)*s(7),(true->[])),arc(s(16)*s(3),1,s(30)*s(6),(true->[])),arc(s(16)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(19),0,s(8)*s(28),(true->[])),arc(s(2)*s(19),1,s(5)*s(31),(true->[])),arc(s(2)*s(19),2,s(2)*s(37),(true->[])),arc(s(5)*s(18),0,s(16)*s(16),(true->[])),arc(s(5)*s(18),1,s(11)*s(30),(true->[])),arc(s(5)*s(18),2,s(2)*s(37),(true->[])),arc(s(8)*s(16),0,s(15)*s(27),(true->[])),arc(s(8)*s(16),1,s(18)*s(22),(true->[])),arc(s(8)*s(16),2,s(6)*s(19),(true->[])),arc(s(11)*s(17),0,s(23)*s(8),(true->[])),arc(s(11)*s(17),1,s(24)*s(29),(true->[])),arc(s(11)*s(17),2,s(2)*s(37),(true->[])),arc(s(16)*s(8),0,s(22)*s(15),(true->[])),arc(s(16)*s(8),1,s(30)*s(13),(true->[])),arc(s(16)*s(8),2,s(13)*s(10),(true->[])),arc(s(6)*s(10),0,s(16)*s(16),(true->[])),arc(s(6)*s(10),1,s(12)*s(18),(true->[])),arc(s(6)*s(10),2,s(6)*s(19),(true->[])),arc(s(15)*s(15),0,s(21)*s(26),(true->[])),arc(s(15)*s(15),1,s(29)*s(21),(true->[])),arc(s(15)*s(15),2,s(6)*s(19),(true->[])),arc(s(18)*s(13),0,s(21)*s(26),(true->[])),arc(s(18)*s(13),1,s(29)*s(21),(true->[])),arc(s(18)*s(13),2,s(31)*s(2),(true->[])),arc(s(20)*s(25),0,s(32)*s(32),(true->[])),arc(s(20)*s(25),1,s(40)*s(20),(true->[])),arc(s(20)*s(25),2,s(2)*s(37),(true->[])),arc(s(28)*s(20),0,s(32)*s(32),(true->[])),arc(s(28)*s(20),1,s(40)*s(20),(true->[])),arc(s(28)*s(20),2,s(44)*s(1),(true->[])),arc(s(31)*s(1),0,s(44)*s(3),(true->[])),arc(s(31)*s(1),1,s(44)*s(1),(true->[])),arc(s(31)*s(1),2,s(44)*s(1),(true->[])),arc(s(23)*s(3),0,s(35)*s(7),(true->[])),arc(s(23)*s(3),1,s(43)*s(6),(true->[])),arc(s(23)*s(3),2,s(27)*s(4),(true->[])),arc(s(12)*s(9),0,s(23)*s(8),(true->[])),arc(s(12)*s(9),1,s(25)*s(17),(true->[])),arc(s(12)*s(9),2,s(6)*s(19),(true->[])),arc(s(21)*s(14),0,s(33)*s(25),(true->[])),arc(s(21)*s(14),1,s(41)*s(20),(true->[])),arc(s(21)*s(14),2,s(6)*s(19),(true->[])),arc(s(29)*s(12),0,s(33)*s(25),(true->[])),arc(s(29)*s(12),1,s(41)*s(20),(true->[])),arc(s(29)*s(12),2,s(44)*s(1),(true->[])),arc(s(13)*s(4),0,s(23)*s(8),(true->[])),arc(s(13)*s(4),1,s(26)*s(9),(true->[])),arc(s(13)*s(4),2,s(13)*s(10),(true->[])),arc(s(22)*s(7),0,s(34)*s(14),(true->[])),arc(s(22)*s(7),1,s(42)*s(12),(true->[])),arc(s(22)*s(7),2,s(13)*s(10),(true->[])),arc(s(30)*s(6),0,s(34)*s(14),(true->[])),arc(s(30)*s(6),1,s(42)*s(12),(true->[])),arc(s(30)*s(6),2,s(44)*s(1),(true->[])),arc(s(2)*s(37),0,s(8)*s(36),(true->[])),arc(s(2)*s(37),1,s(5)*s(37),(true->[])),arc(s(2)*s(37),2,s(2)*s(38),(true->[])),arc(s(5)*s(31),0,s(16)*s(28),(true->[])),arc(s(5)*s(31),1,s(11)*s(31),(true->[])),arc(s(5)*s(31),2,s(2)*s(38),(true->[])),arc(s(8)*s(28),0,s(15)*s(35),(true->[])),arc(s(8)*s(28),1,s(18)*s(23),(true->[])),arc(s(8)*s(28),2,s(6)*s(37),(true->[])),arc(s(11)*s(30),0,s(23)*s(16),(true->[])),arc(s(11)*s(30),1,s(24)*s(30),(true->[])),arc(s(11)*s(30),2,s(2)*s(38),(true->[])),arc(s(16)*s(16),0,s(22)*s(27),(true->[])),arc(s(16)*s(16),1,s(30)*s(22),(true->[])),arc(s(16)*s(16),2,s(13)*s(19),(true->[])),arc(s(6)*s(19),0,s(16)*s(28),(true->[])),arc(s(6)*s(19),1,s(12)*s(31),(true->[])),arc(s(6)*s(19),2,s(6)*s(37),(true->[])),arc(s(15)*s(27),0,s(21)*s(34),(true->[])),arc(s(15)*s(27),1,s(29)*s(22),(true->[])),arc(s(15)*s(27),2,s(6)*s(37),(true->[])),arc(s(18)*s(22),0,s(21)*s(34),(true->[])),arc(s(18)*s(22),1,s(29)*s(22),(true->[])),arc(s(18)*s(22),2,s(31)*s(5),(true->[])),arc(s(23)*s(8),0,s(35)*s(15),(true->[])),arc(s(23)*s(8),1,s(43)*s(13),(true->[])),arc(s(23)*s(8),2,s(27)*s(10),(true->[])),arc(s(24)*s(29),0,s(44)*s(8),(true->[])),arc(s(24)*s(29),1,s(36)*s(29),(true->[])),arc(s(24)*s(29),2,s(2)*s(38),(true->[])),arc(s(13)*s(10),0,s(23)*s(16),(true->[])),arc(s(13)*s(10),1,s(26)*s(18),(true->[])),arc(s(13)*s(10),2,s(13)*s(19),(true->[])),arc(s(22)*s(15),0,s(34)*s(26),(true->[])),arc(s(22)*s(15),1,s(42)*s(21),(true->[])),arc(s(22)*s(15),2,s(13)*s(19),(true->[])),arc(s(30)*s(13),0,s(34)*s(26),(true->[])),arc(s(30)*s(13),1,s(42)*s(21),(true->[])),arc(s(30)*s(13),2,s(44)*s(2),(true->[])),arc(s(12)*s(18),0,s(23)*s(16),(true->[])),arc(s(12)*s(18),1,s(25)*s(30),(true->[])),arc(s(12)*s(18),2,s(6)*s(37),(true->[])),arc(s(21)*s(26),0,s(33)*s(33),(true->[])),arc(s(21)*s(26),1,s(41)*s(21),(true->[])),arc(s(21)*s(26),2,s(6)*s(37),(true->[])),arc(s(29)*s(21),0,s(33)*s(33),(true->[])),arc(s(29)*s(21),1,s(41)*s(21),(true->[])),arc(s(29)*s(21),2,s(44)*s(2),(true->[])),arc(s(31)*s(2),0,s(44)*s(8),(true->[])),arc(s(31)*s(2),1,s(44)*s(2),(true->[])),arc(s(31)*s(2),2,s(44)*s(2),(true->[])),arc(s(32)*s(32),0,s(32)*s(32),(true->[])),arc(s(32)*s(32),1,s(40)*s(20),(true->[])),arc(s(32)*s(32),2,s(2)*s(38),(true->[])),arc(s(40)*s(20),0,s(32)*s(32),(true->[])),arc(s(40)*s(20),1,s(40)*s(20),(true->[])),arc(s(40)*s(20),2,s(44)*s(1),(true->[])),arc(s(44)*s(1),0,s(44)*s(3),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(1),(true->[])),arc(s(44)*s(3),0,s(44)*s(7),(true->[])),arc(s(44)*s(3),1,s(44)*s(6),(true->[])),arc(s(44)*s(3),2,s(44)*s(4),(true->[])),arc(s(27)*s(4),0,s(44)*s(8),(true->[])),arc(s(27)*s(4),1,s(39)*s(9),(true->[])),arc(s(27)*s(4),2,s(27)*s(10),(true->[])),arc(s(35)*s(7),0,s(35)*s(14),(true->[])),arc(s(35)*s(7),1,s(43)*s(12),(true->[])),arc(s(35)*s(7),2,s(27)*s(10),(true->[])),arc(s(43)*s(6),0,s(35)*s(14),(true->[])),arc(s(43)*s(6),1,s(43)*s(12),(true->[])),arc(s(43)*s(6),2,s(44)*s(1),(true->[])),arc(s(25)*s(17),0,s(44)*s(8),(true->[])),arc(s(25)*s(17),1,s(37)*s(29),(true->[])),arc(s(25)*s(17),2,s(6)*s(37),(true->[])),arc(s(33)*s(25),0,s(33)*s(32),(true->[])),arc(s(33)*s(25),1,s(41)*s(20),(true->[])),arc(s(33)*s(25),2,s(6)*s(37),(true->[])),arc(s(41)*s(20),0,s(33)*s(32),(true->[])),arc(s(41)*s(20),1,s(41)*s(20),(true->[])),arc(s(41)*s(20),2,s(44)*s(1),(true->[])),arc(s(26)*s(9),0,s(44)*s(8),(true->[])),arc(s(26)*s(9),1,s(38)*s(17),(true->[])),arc(s(26)*s(9),2,s(13)*s(19),(true->[])),arc(s(34)*s(14),0,s(34)*s(25),(true->[])),arc(s(34)*s(14),1,s(42)*s(20),(true->[])),arc(s(34)*s(14),2,s(13)*s(19),(true->[])),arc(s(42)*s(12),0,s(34)*s(25),(true->[])),arc(s(42)*s(12),1,s(42)*s(20),(true->[])),arc(s(42)*s(12),2,s(44)*s(1),(true->[])),arc(s(2)*s(38),0,s(8)*s(38),(true->[])),arc(s(2)*s(38),1,s(5)*s(38),(true->[])),arc(s(2)*s(38),2,s(2)*s(38),(true->[])),arc(s(5)*s(37),0,s(16)*s(36),(true->[])),arc(s(5)*s(37),1,s(11)*s(37),(true->[])),arc(s(5)*s(37),2,s(2)*s(38),(true->[])),arc(s(8)*s(36),0,s(15)*s(36),(true->[])),arc(s(8)*s(36),1,s(18)*s(24),(true->[])),arc(s(8)*s(36),2,s(6)*s(38),(true->[])),arc(s(11)*s(31),0,s(23)*s(28),(true->[])),arc(s(11)*s(31),1,s(24)*s(31),(true->[])),arc(s(11)*s(31),2,s(2)*s(38),(true->[])),arc(s(16)*s(28),0,s(22)*s(35),(true->[])),arc(s(16)*s(28),1,s(30)*s(23),(true->[])),arc(s(16)*s(28),2,s(13)*s(37),(true->[])),arc(s(6)*s(37),0,s(16)*s(36),(true->[])),arc(s(6)*s(37),1,s(12)*s(37),(true->[])),arc(s(6)*s(37),2,s(6)*s(38),(true->[])),arc(s(15)*s(35),0,s(21)*s(35),(true->[])),arc(s(15)*s(35),1,s(29)*s(23),(true->[])),arc(s(15)*s(35),2,s(6)*s(38),(true->[])),arc(s(18)*s(23),0,s(21)*s(35),(true->[])),arc(s(18)*s(23),1,s(29)*s(23),(true->[])),arc(s(18)*s(23),2,s(31)*s(11),(true->[])),arc(s(23)*s(16),0,s(35)*s(27),(true->[])),arc(s(23)*s(16),1,s(43)*s(22),(true->[])),arc(s(23)*s(16),2,s(27)*s(19),(true->[])),arc(s(24)*s(30),0,s(44)*s(16),(true->[])),arc(s(24)*s(30),1,s(36)*s(30),(true->[])),arc(s(24)*s(30),2,s(2)*s(38),(true->[])),arc(s(13)*s(19),0,s(23)*s(28),(true->[])),arc(s(13)*s(19),1,s(26)*s(31),(true->[])),arc(s(13)*s(19),2,s(13)*s(37),(true->[])),arc(s(22)*s(27),0,s(34)*s(34),(true->[])),arc(s(22)*s(27),1,s(42)*s(22),(true->[])),arc(s(22)*s(27),2,s(13)*s(37),(true->[])),arc(s(30)*s(22),0,s(34)*s(34),(true->[])),arc(s(30)*s(22),1,s(42)*s(22),(true->[])),arc(s(30)*s(22),2,s(44)*s(5),(true->[])),arc(s(12)*s(31),0,s(23)*s(28),(true->[])),arc(s(12)*s(31),1,s(25)*s(31),(true->[])),arc(s(12)*s(31),2,s(6)*s(38),(true->[])),arc(s(21)*s(34),0,s(33)*s(34),(true->[])),arc(s(21)*s(34),1,s(41)*s(22),(true->[])),arc(s(21)*s(34),2,s(6)*s(38),(true->[])),arc(s(29)*s(22),0,s(33)*s(34),(true->[])),arc(s(29)*s(22),1,s(41)*s(22),(true->[])),arc(s(29)*s(22),2,s(44)*s(5),(true->[])),arc(s(31)*s(5),0,s(44)*s(16),(true->[])),arc(s(31)*s(5),1,s(44)*s(5),(true->[])),arc(s(31)*s(5),2,s(44)*s(5),(true->[])),arc(s(27)*s(10),0,s(44)*s(16),(true->[])),arc(s(27)*s(10),1,s(39)*s(18),(true->[])),arc(s(27)*s(10),2,s(27)*s(19),(true->[])),arc(s(35)*s(15),0,s(35)*s(26),(true->[])),arc(s(35)*s(15),1,s(43)*s(21),(true->[])),arc(s(35)*s(15),2,s(27)*s(19),(true->[])),arc(s(43)*s(13),0,s(35)*s(26),(true->[])),arc(s(43)*s(13),1,s(43)*s(21),(true->[])),arc(s(43)*s(13),2,s(44)*s(2),(true->[])),arc(s(36)*s(29),0,s(44)*s(8),(true->[])),arc(s(36)*s(29),1,s(36)*s(29),(true->[])),arc(s(36)*s(29),2,s(2)*s(38),(true->[])),arc(s(44)*s(8),0,s(44)*s(15),(true->[])),arc(s(44)*s(8),1,s(44)*s(13),(true->[])),arc(s(44)*s(8),2,s(44)*s(10),(true->[])),arc(s(26)*s(18),0,s(44)*s(16),(true->[])),arc(s(26)*s(18),1,s(38)*s(30),(true->[])),arc(s(26)*s(18),2,s(13)*s(37),(true->[])),arc(s(34)*s(26),0,s(34)*s(33),(true->[])),arc(s(34)*s(26),1,s(42)*s(21),(true->[])),arc(s(34)*s(26),2,s(13)*s(37),(true->[])),arc(s(42)*s(21),0,s(34)*s(33),(true->[])),arc(s(42)*s(21),1,s(42)*s(21),(true->[])),arc(s(42)*s(21),2,s(44)*s(2),(true->[])),arc(s(44)*s(2),0,s(44)*s(8),(true->[])),arc(s(44)*s(2),1,s(44)*s(2),(true->[])),arc(s(44)*s(2),2,s(44)*s(2),(true->[])),arc(s(25)*s(30),0,s(44)*s(16),(true->[])),arc(s(25)*s(30),1,s(37)*s(30),(true->[])),arc(s(25)*s(30),2,s(6)*s(38),(true->[])),arc(s(33)*s(33),0,s(33)*s(33),(true->[])),arc(s(33)*s(33),1,s(41)*s(21),(true->[])),arc(s(33)*s(33),2,s(6)*s(38),(true->[])),arc(s(41)*s(21),0,s(33)*s(33),(true->[])),arc(s(41)*s(21),1,s(41)*s(21),(true->[])),arc(s(41)*s(21),2,s(44)*s(2),(true->[])),arc(s(44)*s(4),0,s(44)*s(8),(true->[])),arc(s(44)*s(4),1,s(44)*s(9),(true->[])),arc(s(44)*s(4),2,s(44)*s(10),(true->[])),arc(s(44)*s(6),0,s(44)*s(14),(true->[])),arc(s(44)*s(6),1,s(44)*s(12),(true->[])),arc(s(44)*s(6),2,s(44)*s(1),(true->[])),arc(s(44)*s(7),0,s(44)*s(14),(true->[])),arc(s(44)*s(7),1,s(44)*s(12),(true->[])),arc(s(44)*s(7),2,s(44)*s(10),(true->[])),arc(s(39)*s(9),0,s(44)*s(8),(true->[])),arc(s(39)*s(9),1,s(39)*s(17),(true->[])),arc(s(39)*s(9),2,s(27)*s(19),(true->[])),arc(s(35)*s(14),0,s(35)*s(25),(true->[])),arc(s(35)*s(14),1,s(43)*s(20),(true->[])),arc(s(35)*s(14),2,s(27)*s(19),(true->[])),arc(s(43)*s(12),0,s(35)*s(25),(true->[])),arc(s(43)*s(12),1,s(43)*s(20),(true->[])),arc(s(43)*s(12),2,s(44)*s(1),(true->[])),arc(s(37)*s(29),0,s(44)*s(8),(true->[])),arc(s(37)*s(29),1,s(37)*s(29),(true->[])),arc(s(37)*s(29),2,s(6)*s(38),(true->[])),arc(s(33)*s(32),0,s(33)*s(32),(true->[])),arc(s(33)*s(32),1,s(41)*s(20),(true->[])),arc(s(33)*s(32),2,s(6)*s(38),(true->[])),arc(s(38)*s(17),0,s(44)*s(8),(true->[])),arc(s(38)*s(17),1,s(38)*s(29),(true->[])),arc(s(38)*s(17),2,s(13)*s(37),(true->[])),arc(s(34)*s(25),0,s(34)*s(32),(true->[])),arc(s(34)*s(25),1,s(42)*s(20),(true->[])),arc(s(34)*s(25),2,s(13)*s(37),(true->[])),arc(s(42)*s(20),0,s(34)*s(32),(true->[])),arc(s(42)*s(20),1,s(42)*s(20),(true->[])),arc(s(42)*s(20),2,s(44)*s(1),(true->[])),arc(s(5)*s(38),0,s(16)*s(38),(true->[])),arc(s(5)*s(38),1,s(11)*s(38),(true->[])),arc(s(5)*s(38),2,s(2)*s(38),(true->[])),arc(s(8)*s(38),0,s(15)*s(38),(true->[])),arc(s(8)*s(38),1,s(18)*s(38),(true->[])),arc(s(8)*s(38),2,s(6)*s(38),(true->[])),arc(s(11)*s(37),0,s(23)*s(36),(true->[])),arc(s(11)*s(37),1,s(24)*s(37),(true->[])),arc(s(11)*s(37),2,s(2)*s(38),(true->[])),arc(s(16)*s(36),0,s(22)*s(36),(true->[])),arc(s(16)*s(36),1,s(30)*s(24),(true->[])),arc(s(16)*s(36),2,s(13)*s(38),(true->[])),arc(s(6)*s(38),0,s(16)*s(38),(true->[])),arc(s(6)*s(38),1,s(12)*s(38),(true->[])),arc(s(6)*s(38),2,s(6)*s(38),(true->[])),arc(s(15)*s(36),0,s(21)*s(36),(true->[])),arc(s(15)*s(36),1,s(29)*s(24),(true->[])),arc(s(15)*s(36),2,s(6)*s(38),(true->[])),arc(s(18)*s(24),0,s(21)*s(36),(true->[])),arc(s(18)*s(24),1,s(29)*s(24),(true->[])),arc(s(18)*s(24),2,s(31)*s(24),(true->[])),arc(s(23)*s(28),0,s(35)*s(35),(true->[])),arc(s(23)*s(28),1,s(43)*s(23),(true->[])),arc(s(23)*s(28),2,s(27)*s(37),(true->[])),arc(s(24)*s(31),0,s(44)*s(28),(true->[])),arc(s(24)*s(31),1,s(36)*s(31),(true->[])),arc(s(24)*s(31),2,s(2)*s(38),(true->[])),arc(s(13)*s(37),0,s(23)*s(36),(true->[])),arc(s(13)*s(37),1,s(26)*s(37),(true->[])),arc(s(13)*s(37),2,s(13)*s(38),(true->[])),arc(s(22)*s(35),0,s(34)*s(35),(true->[])),arc(s(22)*s(35),1,s(42)*s(23),(true->[])),arc(s(22)*s(35),2,s(13)*s(38),(true->[])),arc(s(30)*s(23),0,s(34)*s(35),(true->[])),arc(s(30)*s(23),1,s(42)*s(23),(true->[])),arc(s(30)*s(23),2,s(44)*s(11),(true->[])),arc(s(12)*s(37),0,s(23)*s(36),(true->[])),arc(s(12)*s(37),1,s(25)*s(37),(true->[])),arc(s(12)*s(37),2,s(6)*s(38),(true->[])),arc(s(21)*s(35),0,s(33)*s(35),(true->[])),arc(s(21)*s(35),1,s(41)*s(23),(true->[])),arc(s(21)*s(35),2,s(6)*s(38),(true->[])),arc(s(29)*s(23),0,s(33)*s(35),(true->[])),arc(s(29)*s(23),1,s(41)*s(23),(true->[])),arc(s(29)*s(23),2,s(44)*s(11),(true->[])),arc(s(31)*s(11),0,s(44)*s(28),(true->[])),arc(s(31)*s(11),1,s(44)*s(11),(true->[])),arc(s(31)*s(11),2,s(44)*s(11),(true->[])),arc(s(27)*s(19),0,s(44)*s(28),(true->[])),arc(s(27)*s(19),1,s(39)*s(31),(true->[])),arc(s(27)*s(19),2,s(27)*s(37),(true->[])),arc(s(35)*s(27),0,s(35)*s(34),(true->[])),arc(s(35)*s(27),1,s(43)*s(22),(true->[])),arc(s(35)*s(27),2,s(27)*s(37),(true->[])),arc(s(43)*s(22),0,s(35)*s(34),(true->[])),arc(s(43)*s(22),1,s(43)*s(22),(true->[])),arc(s(43)*s(22),2,s(44)*s(5),(true->[])),arc(s(36)*s(30),0,s(44)*s(16),(true->[])),arc(s(36)*s(30),1,s(36)*s(30),(true->[])),arc(s(36)*s(30),2,s(2)*s(38),(true->[])),arc(s(44)*s(16),0,s(44)*s(27),(true->[])),arc(s(44)*s(16),1,s(44)*s(22),(true->[])),arc(s(44)*s(16),2,s(44)*s(19),(true->[])),arc(s(26)*s(31),0,s(44)*s(28),(true->[])),arc(s(26)*s(31),1,s(38)*s(31),(true->[])),arc(s(26)*s(31),2,s(13)*s(38),(true->[])),arc(s(34)*s(34),0,s(34)*s(34),(true->[])),arc(s(34)*s(34),1,s(42)*s(22),(true->[])),arc(s(34)*s(34),2,s(13)*s(38),(true->[])),arc(s(42)*s(22),0,s(34)*s(34),(true->[])),arc(s(42)*s(22),1,s(42)*s(22),(true->[])),arc(s(42)*s(22),2,s(44)*s(5),(true->[])),arc(s(44)*s(5),0,s(44)*s(16),(true->[])),arc(s(44)*s(5),1,s(44)*s(5),(true->[])),arc(s(44)*s(5),2,s(44)*s(5),(true->[])),arc(s(25)*s(31),0,s(44)*s(28),(true->[])),arc(s(25)*s(31),1,s(37)*s(31),(true->[])),arc(s(25)*s(31),2,s(6)*s(38),(true->[])),arc(s(33)*s(34),0,s(33)*s(34),(true->[])),arc(s(33)*s(34),1,s(41)*s(22),(true->[])),arc(s(33)*s(34),2,s(6)*s(38),(true->[])),arc(s(41)*s(22),0,s(33)*s(34),(true->[])),arc(s(41)*s(22),1,s(41)*s(22),(true->[])),arc(s(41)*s(22),2,s(44)*s(5),(true->[])),arc(s(39)*s(18),0,s(44)*s(16),(true->[])),arc(s(39)*s(18),1,s(39)*s(30),(true->[])),arc(s(39)*s(18),2,s(27)*s(37),(true->[])),arc(s(35)*s(26),0,s(35)*s(33),(true->[])),arc(s(35)*s(26),1,s(43)*s(21),(true->[])),arc(s(35)*s(26),2,s(27)*s(37),(true->[])),arc(s(43)*s(21),0,s(35)*s(33),(true->[])),arc(s(43)*s(21),1,s(43)*s(21),(true->[])),arc(s(43)*s(21),2,s(44)*s(2),(true->[])),arc(s(44)*s(10),0,s(44)*s(16),(true->[])),arc(s(44)*s(10),1,s(44)*s(18),(true->[])),arc(s(44)*s(10),2,s(44)*s(19),(true->[])),arc(s(44)*s(13),0,s(44)*s(26),(true->[])),arc(s(44)*s(13),1,s(44)*s(21),(true->[])),arc(s(44)*s(13),2,s(44)*s(2),(true->[])),arc(s(44)*s(15),0,s(44)*s(26),(true->[])),arc(s(44)*s(15),1,s(44)*s(21),(true->[])),arc(s(44)*s(15),2,s(44)*s(19),(true->[])),arc(s(38)*s(30),0,s(44)*s(16),(true->[])),arc(s(38)*s(30),1,s(38)*s(30),(true->[])),arc(s(38)*s(30),2,s(13)*s(38),(true->[])),arc(s(34)*s(33),0,s(34)*s(33),(true->[])),arc(s(34)*s(33),1,s(42)*s(21),(true->[])),arc(s(34)*s(33),2,s(13)*s(38),(true->[])),arc(s(37)*s(30),0,s(44)*s(16),(true->[])),arc(s(37)*s(30),1,s(37)*s(30),(true->[])),arc(s(37)*s(30),2,s(6)*s(38),(true->[])),arc(s(44)*s(9),0,s(44)*s(8),(true->[])),arc(s(44)*s(9),1,s(44)*s(17),(true->[])),arc(s(44)*s(9),2,s(44)*s(19),(true->[])),arc(s(44)*s(12),0,s(44)*s(25),(true->[])),arc(s(44)*s(12),1,s(44)*s(20),(true->[])),arc(s(44)*s(12),2,s(44)*s(1),(true->[])),arc(s(44)*s(14),0,s(44)*s(25),(true->[])),arc(s(44)*s(14),1,s(44)*s(20),(true->[])),arc(s(44)*s(14),2,s(44)*s(19),(true->[])),arc(s(39)*s(17),0,s(44)*s(8),(true->[])),arc(s(39)*s(17),1,s(39)*s(29),(true->[])),arc(s(39)*s(17),2,s(27)*s(37),(true->[])),arc(s(35)*s(25),0,s(35)*s(32),(true->[])),arc(s(35)*s(25),1,s(43)*s(20),(true->[])),arc(s(35)*s(25),2,s(27)*s(37),(true->[])),arc(s(43)*s(20),0,s(35)*s(32),(true->[])),arc(s(43)*s(20),1,s(43)*s(20),(true->[])),arc(s(43)*s(20),2,s(44)*s(1),(true->[])),arc(s(38)*s(29),0,s(44)*s(8),(true->[])),arc(s(38)*s(29),1,s(38)*s(29),(true->[])),arc(s(38)*s(29),2,s(13)*s(38),(true->[])),arc(s(34)*s(32),0,s(34)*s(32),(true->[])),arc(s(34)*s(32),1,s(42)*s(20),(true->[])),arc(s(34)*s(32),2,s(13)*s(38),(true->[])),arc(s(11)*s(38),0,s(23)*s(38),(true->[])),arc(s(11)*s(38),1,s(24)*s(38),(true->[])),arc(s(11)*s(38),2,s(2)*s(38),(true->[])),arc(s(16)*s(38),0,s(22)*s(38),(true->[])),arc(s(16)*s(38),1,s(30)*s(38),(true->[])),arc(s(16)*s(38),2,s(13)*s(38),(true->[])),arc(s(15)*s(38),0,s(21)*s(38),(true->[])),arc(s(15)*s(38),1,s(29)*s(38),(true->[])),arc(s(15)*s(38),2,s(6)*s(38),(true->[])),arc(s(18)*s(38),0,s(21)*s(38),(true->[])),arc(s(18)*s(38),1,s(29)*s(38),(true->[])),arc(s(18)*s(38),2,s(31)*s(38),(true->[])),arc(s(23)*s(36),0,s(35)*s(36),(true->[])),arc(s(23)*s(36),1,s(43)*s(24),(true->[])),arc(s(23)*s(36),2,s(27)*s(38),(true->[])),arc(s(24)*s(37),0,s(44)*s(36),(true->[])),arc(s(24)*s(37),1,s(36)*s(37),(true->[])),arc(s(24)*s(37),2,s(2)*s(38),(true->[])),arc(s(13)*s(38),0,s(23)*s(38),(true->[])),arc(s(13)*s(38),1,s(26)*s(38),(true->[])),arc(s(13)*s(38),2,s(13)*s(38),(true->[])),arc(s(22)*s(36),0,s(34)*s(36),(true->[])),arc(s(22)*s(36),1,s(42)*s(24),(true->[])),arc(s(22)*s(36),2,s(13)*s(38),(true->[])),arc(s(30)*s(24),0,s(34)*s(36),(true->[])),arc(s(30)*s(24),1,s(42)*s(24),(true->[])),arc(s(30)*s(24),2,s(44)*s(24),(true->[])),arc(s(12)*s(38),0,s(23)*s(38),(true->[])),arc(s(12)*s(38),1,s(25)*s(38),(true->[])),arc(s(12)*s(38),2,s(6)*s(38),(true->[])),arc(s(21)*s(36),0,s(33)*s(36),(true->[])),arc(s(21)*s(36),1,s(41)*s(24),(true->[])),arc(s(21)*s(36),2,s(6)*s(38),(true->[])),arc(s(29)*s(24),0,s(33)*s(36),(true->[])),arc(s(29)*s(24),1,s(41)*s(24),(true->[])),arc(s(29)*s(24),2,s(44)*s(24),(true->[])),arc(s(31)*s(24),0,s(44)*s(36),(true->[])),arc(s(31)*s(24),1,s(44)*s(24),(true->[])),arc(s(31)*s(24),2,s(44)*s(24),(true->[])),arc(s(27)*s(37),0,s(44)*s(36),(true->[])),arc(s(27)*s(37),1,s(39)*s(37),(true->[])),arc(s(27)*s(37),2,s(27)*s(38),(true->[])),arc(s(35)*s(35),0,s(35)*s(35),(true->[])),arc(s(35)*s(35),1,s(43)*s(23),(true->[])),arc(s(35)*s(35),2,s(27)*s(38),(true->[])),arc(s(43)*s(23),0,s(35)*s(35),(true->[])),arc(s(43)*s(23),1,s(43)*s(23),(true->[])),arc(s(43)*s(23),2,s(44)*s(11),(true->[])),arc(s(36)*s(31),0,s(44)*s(28),(true->[])),arc(s(36)*s(31),1,s(36)*s(31),(true->[])),arc(s(36)*s(31),2,s(2)*s(38),(true->[])),arc(s(44)*s(28),0,s(44)*s(35),(true->[])),arc(s(44)*s(28),1,s(44)*s(23),(true->[])),arc(s(44)*s(28),2,s(44)*s(37),(true->[])),arc(s(26)*s(37),0,s(44)*s(36),(true->[])),arc(s(26)*s(37),1,s(38)*s(37),(true->[])),arc(s(26)*s(37),2,s(13)*s(38),(true->[])),arc(s(34)*s(35),0,s(34)*s(35),(true->[])),arc(s(34)*s(35),1,s(42)*s(23),(true->[])),arc(s(34)*s(35),2,s(13)*s(38),(true->[])),arc(s(42)*s(23),0,s(34)*s(35),(true->[])),arc(s(42)*s(23),1,s(42)*s(23),(true->[])),arc(s(42)*s(23),2,s(44)*s(11),(true->[])),arc(s(44)*s(11),0,s(44)*s(28),(true->[])),arc(s(44)*s(11),1,s(44)*s(11),(true->[])),arc(s(44)*s(11),2,s(44)*s(11),(true->[])),arc(s(25)*s(37),0,s(44)*s(36),(true->[])),arc(s(25)*s(37),1,s(37)*s(37),(true->[])),arc(s(25)*s(37),2,s(6)*s(38),(true->[])),arc(s(33)*s(35),0,s(33)*s(35),(true->[])),arc(s(33)*s(35),1,s(41)*s(23),(true->[])),arc(s(33)*s(35),2,s(6)*s(38),(true->[])),arc(s(41)*s(23),0,s(33)*s(35),(true->[])),arc(s(41)*s(23),1,s(41)*s(23),(true->[])),arc(s(41)*s(23),2,s(44)*s(11),(true->[])),arc(s(39)*s(31),0,s(44)*s(28),(true->[])),arc(s(39)*s(31),1,s(39)*s(31),(true->[])),arc(s(39)*s(31),2,s(27)*s(38),(true->[])),arc(s(35)*s(34),0,s(35)*s(34),(true->[])),arc(s(35)*s(34),1,s(43)*s(22),(true->[])),arc(s(35)*s(34),2,s(27)*s(38),(true->[])),arc(s(44)*s(19),0,s(44)*s(28),(true->[])),arc(s(44)*s(19),1,s(44)*s(31),(true->[])),arc(s(44)*s(19),2,s(44)*s(37),(true->[])),arc(s(44)*s(22),0,s(44)*s(34),(true->[])),arc(s(44)*s(22),1,s(44)*s(22),(true->[])),arc(s(44)*s(22),2,s(44)*s(5),(true->[])),arc(s(44)*s(27),0,s(44)*s(34),(true->[])),arc(s(44)*s(27),1,s(44)*s(22),(true->[])),arc(s(44)*s(27),2,s(44)*s(37),(true->[])),arc(s(38)*s(31),0,s(44)*s(28),(true->[])),arc(s(38)*s(31),1,s(38)*s(31),(true->[])),arc(s(38)*s(31),2,s(13)*s(38),(true->[])),arc(s(37)*s(31),0,s(44)*s(28),(true->[])),arc(s(37)*s(31),1,s(37)*s(31),(true->[])),arc(s(37)*s(31),2,s(6)*s(38),(true->[])),arc(s(39)*s(30),0,s(44)*s(16),(true->[])),arc(s(39)*s(30),1,s(39)*s(30),(true->[])),arc(s(39)*s(30),2,s(27)*s(38),(true->[])),arc(s(35)*s(33),0,s(35)*s(33),(true->[])),arc(s(35)*s(33),1,s(43)*s(21),(true->[])),arc(s(35)*s(33),2,s(27)*s(38),(true->[])),arc(s(44)*s(18),0,s(44)*s(16),(true->[])),arc(s(44)*s(18),1,s(44)*s(30),(true->[])),arc(s(44)*s(18),2,s(44)*s(37),(true->[])),arc(s(44)*s(21),0,s(44)*s(33),(true->[])),arc(s(44)*s(21),1,s(44)*s(21),(true->[])),arc(s(44)*s(21),2,s(44)*s(2),(true->[])),arc(s(44)*s(26),0,s(44)*s(33),(true->[])),arc(s(44)*s(26),1,s(44)*s(21),(true->[])),arc(s(44)*s(26),2,s(44)*s(37),(true->[])),arc(s(44)*s(17),0,s(44)*s(8),(true->[])),arc(s(44)*s(17),1,s(44)*s(29),(true->[])),arc(s(44)*s(17),2,s(44)*s(37),(true->[])),arc(s(44)*s(20),0,s(44)*s(32),(true->[])),arc(s(44)*s(20),1,s(44)*s(20),(true->[])),arc(s(44)*s(20),2,s(44)*s(1),(true->[])),arc(s(44)*s(25),0,s(44)*s(32),(true->[])),arc(s(44)*s(25),1,s(44)*s(20),(true->[])),arc(s(44)*s(25),2,s(44)*s(37),(true->[])),arc(s(39)*s(29),0,s(44)*s(8),(true->[])),arc(s(39)*s(29),1,s(39)*s(29),(true->[])),arc(s(39)*s(29),2,s(27)*s(38),(true->[])),arc(s(35)*s(32),0,s(35)*s(32),(true->[])),arc(s(35)*s(32),1,s(43)*s(20),(true->[])),arc(s(35)*s(32),2,s(27)*s(38),(true->[])),arc(s(23)*s(38),0,s(35)*s(38),(true->[])),arc(s(23)*s(38),1,s(43)*s(38),(true->[])),arc(s(23)*s(38),2,s(27)*s(38),(true->[])),arc(s(24)*s(38),0,s(44)*s(38),(true->[])),arc(s(24)*s(38),1,s(36)*s(38),(true->[])),arc(s(24)*s(38),2,s(2)*s(38),(true->[])),arc(s(22)*s(38),0,s(34)*s(38),(true->[])),arc(s(22)*s(38),1,s(42)*s(38),(true->[])),arc(s(22)*s(38),2,s(13)*s(38),(true->[])),arc(s(30)*s(38),0,s(34)*s(38),(true->[])),arc(s(30)*s(38),1,s(42)*s(38),(true->[])),arc(s(30)*s(38),2,s(44)*s(38),(true->[])),arc(s(21)*s(38),0,s(33)*s(38),(true->[])),arc(s(21)*s(38),1,s(41)*s(38),(true->[])),arc(s(21)*s(38),2,s(6)*s(38),(true->[])),arc(s(29)*s(38),0,s(33)*s(38),(true->[])),arc(s(29)*s(38),1,s(41)*s(38),(true->[])),arc(s(29)*s(38),2,s(44)*s(38),(true->[])),arc(s(31)*s(38),0,s(44)*s(38),(true->[])),arc(s(31)*s(38),1,s(44)*s(38),(true->[])),arc(s(31)*s(38),2,s(44)*s(38),(true->[])),arc(s(27)*s(38),0,s(44)*s(38),(true->[])),arc(s(27)*s(38),1,s(39)*s(38),(true->[])),arc(s(27)*s(38),2,s(27)*s(38),(true->[])),arc(s(35)*s(36),0,s(35)*s(36),(true->[])),arc(s(35)*s(36),1,s(43)*s(24),(true->[])),arc(s(35)*s(36),2,s(27)*s(38),(true->[])),arc(s(43)*s(24),0,s(35)*s(36),(true->[])),arc(s(43)*s(24),1,s(43)*s(24),(true->[])),arc(s(43)*s(24),2,s(44)*s(24),(true->[])),arc(s(36)*s(37),0,s(44)*s(36),(true->[])),arc(s(36)*s(37),1,s(36)*s(37),(true->[])),arc(s(36)*s(37),2,s(2)*s(38),(true->[])),arc(s(44)*s(36),0,s(44)*s(36),(true->[])),arc(s(44)*s(36),1,s(44)*s(24),(true->[])),arc(s(44)*s(36),2,s(44)*s(38),(true->[])),arc(s(26)*s(38),0,s(44)*s(38),(true->[])),arc(s(26)*s(38),1,s(38)*s(38),(true->[])),arc(s(26)*s(38),2,s(13)*s(38),(true->[])),arc(s(34)*s(36),0,s(34)*s(36),(true->[])),arc(s(34)*s(36),1,s(42)*s(24),(true->[])),arc(s(34)*s(36),2,s(13)*s(38),(true->[])),arc(s(42)*s(24),0,s(34)*s(36),(true->[])),arc(s(42)*s(24),1,s(42)*s(24),(true->[])),arc(s(42)*s(24),2,s(44)*s(24),(true->[])),arc(s(44)*s(24),0,s(44)*s(36),(true->[])),arc(s(44)*s(24),1,s(44)*s(24),(true->[])),arc(s(44)*s(24),2,s(44)*s(24),(true->[])),arc(s(25)*s(38),0,s(44)*s(38),(true->[])),arc(s(25)*s(38),1,s(37)*s(38),(true->[])),arc(s(25)*s(38),2,s(6)*s(38),(true->[])),arc(s(33)*s(36),0,s(33)*s(36),(true->[])),arc(s(33)*s(36),1,s(41)*s(24),(true->[])),arc(s(33)*s(36),2,s(6)*s(38),(true->[])),arc(s(41)*s(24),0,s(33)*s(36),(true->[])),arc(s(41)*s(24),1,s(41)*s(24),(true->[])),arc(s(41)*s(24),2,s(44)*s(24),(true->[])),arc(s(39)*s(37),0,s(44)*s(36),(true->[])),arc(s(39)*s(37),1,s(39)*s(37),(true->[])),arc(s(39)*s(37),2,s(27)*s(38),(true->[])),arc(s(44)*s(23),0,s(44)*s(35),(true->[])),arc(s(44)*s(23),1,s(44)*s(23),(true->[])),arc(s(44)*s(23),2,s(44)*s(11),(true->[])),arc(s(44)*s(35),0,s(44)*s(35),(true->[])),arc(s(44)*s(35),1,s(44)*s(23),(true->[])),arc(s(44)*s(35),2,s(44)*s(38),(true->[])),arc(s(44)*s(37),0,s(44)*s(36),(true->[])),arc(s(44)*s(37),1,s(44)*s(37),(true->[])),arc(s(44)*s(37),2,s(44)*s(38),(true->[])),arc(s(38)*s(37),0,s(44)*s(36),(true->[])),arc(s(38)*s(37),1,s(38)*s(37),(true->[])),arc(s(38)*s(37),2,s(13)*s(38),(true->[])),arc(s(37)*s(37),0,s(44)*s(36),(true->[])),arc(s(37)*s(37),1,s(37)*s(37),(true->[])),arc(s(37)*s(37),2,s(6)*s(38),(true->[])),arc(s(44)*s(31),0,s(44)*s(28),(true->[])),arc(s(44)*s(31),1,s(44)*s(31),(true->[])),arc(s(44)*s(31),2,s(44)*s(38),(true->[])),arc(s(44)*s(34),0,s(44)*s(34),(true->[])),arc(s(44)*s(34),1,s(44)*s(22),(true->[])),arc(s(44)*s(34),2,s(44)*s(38),(true->[])),arc(s(44)*s(30),0,s(44)*s(16),(true->[])),arc(s(44)*s(30),1,s(44)*s(30),(true->[])),arc(s(44)*s(30),2,s(44)*s(38),(true->[])),arc(s(44)*s(33),0,s(44)*s(33),(true->[])),arc(s(44)*s(33),1,s(44)*s(21),(true->[])),arc(s(44)*s(33),2,s(44)*s(38),(true->[])),arc(s(44)*s(29),0,s(44)*s(8),(true->[])),arc(s(44)*s(29),1,s(44)*s(29),(true->[])),arc(s(44)*s(29),2,s(44)*s(38),(true->[])),arc(s(44)*s(32),0,s(44)*s(32),(true->[])),arc(s(44)*s(32),1,s(44)*s(20),(true->[])),arc(s(44)*s(32),2,s(44)*s(38),(true->[])),arc(s(35)*s(38),0,s(35)*s(38),(true->[])),arc(s(35)*s(38),1,s(43)*s(38),(true->[])),arc(s(35)*s(38),2,s(27)*s(38),(true->[])),arc(s(43)*s(38),0,s(35)*s(38),(true->[])),arc(s(43)*s(38),1,s(43)*s(38),(true->[])),arc(s(43)*s(38),2,s(44)*s(38),(true->[])),arc(s(36)*s(38),0,s(44)*s(38),(true->[])),arc(s(36)*s(38),1,s(36)*s(38),(true->[])),arc(s(36)*s(38),2,s(2)*s(38),(true->[])),arc(s(44)*s(38),0,s(44)*s(38),(true->[])),arc(s(44)*s(38),1,s(44)*s(38),(true->[])),arc(s(44)*s(38),2,s(44)*s(38),(true->[])),arc(s(34)*s(38),0,s(34)*s(38),(true->[])),arc(s(34)*s(38),1,s(42)*s(38),(true->[])),arc(s(34)*s(38),2,s(13)*s(38),(true->[])),arc(s(42)*s(38),0,s(34)*s(38),(true->[])),arc(s(42)*s(38),1,s(42)*s(38),(true->[])),arc(s(42)*s(38),2,s(44)*s(38),(true->[])),arc(s(33)*s(38),0,s(33)*s(38),(true->[])),arc(s(33)*s(38),1,s(41)*s(38),(true->[])),arc(s(33)*s(38),2,s(6)*s(38),(true->[])),arc(s(41)*s(38),0,s(33)*s(38),(true->[])),arc(s(41)*s(38),1,s(41)*s(38),(true->[])),arc(s(41)*s(38),2,s(44)*s(38),(true->[])),arc(s(39)*s(38),0,s(44)*s(38),(true->[])),arc(s(39)*s(38),1,s(39)*s(38),(true->[])),arc(s(39)*s(38),2,s(27)*s(38),(true->[])),arc(s(38)*s(38),0,s(44)*s(38),(true->[])),arc(s(38)*s(38),1,s(38)*s(38),(true->[])),arc(s(38)*s(38),2,s(13)*s(38),(true->[])),arc(s(37)*s(38),0,s(44)*s(38),(true->[])),arc(s(37)*s(38),1,s(37)*s(38),(true->[])),arc(s(37)*s(38),2,s(6)*s(38),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_summit, sum_width_summit_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(48)*s(3)),sink(s(49)*s(3)),sink(s(50)*s(3)),sink(s(51)*s(3)),sink(s(52)*s(3)),sink(s(53)*s(3)),sink(s(54)*s(3)),sink(s(55)*s(3)),sink(s(56)*s(3)),sink(s(58)*s(3)),sink(s(59)*s(3)),sink(s(60)*s(3)),sink(s(61)*s(3)),sink(s(62)*s(3))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(3),0,s(8)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(7)*s(2),0,s(14)*s(2),(true->[])),arc(s(7)*s(2),1,s(17)*s(1),(true->[])),arc(s(7)*s(2),2,s(2)*s(3),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(17)*s(1),(true->[])),arc(s(9)*s(1),2,s(19)*s(1),(true->[])),arc(s(8)*s(2),0,s(15)*s(2),(true->[])),arc(s(8)*s(2),1,s(18)*s(1),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(16)*s(2),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(5)*s(3),0,s(16)*s(3),(true->[])),arc(s(5)*s(3),1,s(11)*s(3),(true->[])),arc(s(5)*s(3),2,s(2)*s(3),(true->[])),arc(s(8)*s(3),0,s(15)*s(3),(true->[])),arc(s(8)*s(3),1,s(18)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(14)*s(2),0,s(24)*s(2),(true->[])),arc(s(14)*s(2),1,s(28)*s(1),(true->[])),arc(s(14)*s(2),2,s(2)*s(3),(true->[])),arc(s(17)*s(1),0,s(24)*s(2),(true->[])),arc(s(17)*s(1),1,s(28)*s(1),(true->[])),arc(s(17)*s(1),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(27)*s(2),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(3),0,s(16)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(15)*s(2),0,s(25)*s(2),(true->[])),arc(s(15)*s(2),1,s(29)*s(1),(true->[])),arc(s(15)*s(2),2,s(6)*s(3),(true->[])),arc(s(18)*s(1),0,s(25)*s(2),(true->[])),arc(s(18)*s(1),1,s(29)*s(1),(true->[])),arc(s(18)*s(1),2,s(31)*s(1),(true->[])),arc(s(16)*s(2),0,s(26)*s(2),(true->[])),arc(s(16)*s(2),1,s(30)*s(1),(true->[])),arc(s(16)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(3),0,s(27)*s(3),(true->[])),arc(s(11)*s(3),1,s(20)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(3),(true->[])),arc(s(16)*s(3),0,s(26)*s(3),(true->[])),arc(s(16)*s(3),1,s(30)*s(3),(true->[])),arc(s(16)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(25)*s(3),(true->[])),arc(s(15)*s(3),1,s(29)*s(3),(true->[])),arc(s(15)*s(3),2,s(6)*s(3),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(31)*s(3),(true->[])),arc(s(24)*s(2),0,s(32)*s(2),(true->[])),arc(s(24)*s(2),1,s(42)*s(1),(true->[])),arc(s(24)*s(2),2,s(2)*s(3),(true->[])),arc(s(28)*s(1),0,s(32)*s(2),(true->[])),arc(s(28)*s(1),1,s(42)*s(1),(true->[])),arc(s(28)*s(1),2,s(46)*s(1),(true->[])),arc(s(31)*s(1),0,s(36)*s(2),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(46)*s(1),(true->[])),arc(s(27)*s(2),0,s(35)*s(2),(true->[])),arc(s(27)*s(2),1,s(45)*s(1),(true->[])),arc(s(27)*s(2),2,s(23)*s(3),(true->[])),arc(s(12)*s(3),0,s(27)*s(3),(true->[])),arc(s(12)*s(3),1,s(21)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(3),(true->[])),arc(s(25)*s(2),0,s(33)*s(2),(true->[])),arc(s(25)*s(2),1,s(43)*s(1),(true->[])),arc(s(25)*s(2),2,s(6)*s(3),(true->[])),arc(s(29)*s(1),0,s(33)*s(2),(true->[])),arc(s(29)*s(1),1,s(43)*s(1),(true->[])),arc(s(29)*s(1),2,s(46)*s(1),(true->[])),arc(s(13)*s(3),0,s(27)*s(3),(true->[])),arc(s(13)*s(3),1,s(22)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(26)*s(2),0,s(34)*s(2),(true->[])),arc(s(26)*s(2),1,s(44)*s(1),(true->[])),arc(s(26)*s(2),2,s(13)*s(3),(true->[])),arc(s(30)*s(1),0,s(34)*s(2),(true->[])),arc(s(30)*s(1),1,s(44)*s(1),(true->[])),arc(s(30)*s(1),2,s(46)*s(1),(true->[])),arc(s(20)*s(3),0,s(36)*s(3),(true->[])),arc(s(20)*s(3),1,s(37)*s(3),(true->[])),arc(s(20)*s(3),2,s(2)*s(3),(true->[])),arc(s(27)*s(3),0,s(35)*s(3),(true->[])),arc(s(27)*s(3),1,s(45)*s(3),(true->[])),arc(s(27)*s(3),2,s(23)*s(3),(true->[])),arc(s(26)*s(3),0,s(34)*s(3),(true->[])),arc(s(26)*s(3),1,s(44)*s(3),(true->[])),arc(s(26)*s(3),2,s(13)*s(3),(true->[])),arc(s(30)*s(3),0,s(34)*s(3),(true->[])),arc(s(30)*s(3),1,s(44)*s(3),(true->[])),arc(s(30)*s(3),2,s(46)*s(3),(true->[])),arc(s(25)*s(3),0,s(33)*s(3),(true->[])),arc(s(25)*s(3),1,s(43)*s(3),(true->[])),arc(s(25)*s(3),2,s(6)*s(3),(true->[])),arc(s(29)*s(3),0,s(33)*s(3),(true->[])),arc(s(29)*s(3),1,s(43)*s(3),(true->[])),arc(s(29)*s(3),2,s(46)*s(3),(true->[])),arc(s(31)*s(3),0,s(36)*s(3),(true->[])),arc(s(31)*s(3),1,s(46)*s(3),(true->[])),arc(s(31)*s(3),2,s(46)*s(3),(true->[])),arc(s(32)*s(2),0,s(47)*s(2),(true->[])),arc(s(32)*s(2),1,s(57)*s(1),(true->[])),arc(s(32)*s(2),2,s(2)*s(3),(true->[])),arc(s(42)*s(1),0,s(47)*s(2),(true->[])),arc(s(42)*s(1),1,s(57)*s(1),(true->[])),arc(s(42)*s(1),2,s(62)*s(1),(true->[])),arc(s(46)*s(1),0,s(62)*s(2),(true->[])),arc(s(46)*s(1),1,s(62)*s(1),(true->[])),arc(s(46)*s(1),2,s(62)*s(1),(true->[])),arc(s(36)*s(2),0,s(51)*s(2),(true->[])),arc(s(36)*s(2),1,s(61)*s(1),(true->[])),arc(s(36)*s(2),2,s(41)*s(3),(true->[])),arc(s(23)*s(3),0,s(36)*s(3),(true->[])),arc(s(23)*s(3),1,s(40)*s(3),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(35)*s(2),0,s(50)*s(2),(true->[])),arc(s(35)*s(2),1,s(60)*s(1),(true->[])),arc(s(35)*s(2),2,s(23)*s(3),(true->[])),arc(s(45)*s(1),0,s(50)*s(2),(true->[])),arc(s(45)*s(1),1,s(60)*s(1),(true->[])),arc(s(45)*s(1),2,s(62)*s(1),(true->[])),arc(s(21)*s(3),0,s(36)*s(3),(true->[])),arc(s(21)*s(3),1,s(38)*s(3),(true->[])),arc(s(21)*s(3),2,s(6)*s(3),(true->[])),arc(s(33)*s(2),0,s(48)*s(2),(true->[])),arc(s(33)*s(2),1,s(58)*s(1),(true->[])),arc(s(33)*s(2),2,s(6)*s(3),(true->[])),arc(s(43)*s(1),0,s(48)*s(2),(true->[])),arc(s(43)*s(1),1,s(58)*s(1),(true->[])),arc(s(43)*s(1),2,s(62)*s(1),(true->[])),arc(s(22)*s(3),0,s(36)*s(3),(true->[])),arc(s(22)*s(3),1,s(39)*s(3),(true->[])),arc(s(22)*s(3),2,s(13)*s(3),(true->[])),arc(s(34)*s(2),0,s(49)*s(2),(true->[])),arc(s(34)*s(2),1,s(59)*s(1),(true->[])),arc(s(34)*s(2),2,s(13)*s(3),(true->[])),arc(s(44)*s(1),0,s(49)*s(2),(true->[])),arc(s(44)*s(1),1,s(59)*s(1),(true->[])),arc(s(44)*s(1),2,s(62)*s(1),(true->[])),arc(s(36)*s(3),0,s(51)*s(3),(true->[])),arc(s(36)*s(3),1,s(61)*s(3),(true->[])),arc(s(36)*s(3),2,s(41)*s(3),(true->[])),arc(s(37)*s(3),0,s(62)*s(3),(true->[])),arc(s(37)*s(3),1,s(52)*s(3),(true->[])),arc(s(37)*s(3),2,s(2)*s(3),(true->[])),arc(s(35)*s(3),0,s(50)*s(3),(true->[])),arc(s(35)*s(3),1,s(60)*s(3),(true->[])),arc(s(35)*s(3),2,s(23)*s(3),(true->[])),arc(s(45)*s(3),0,s(50)*s(3),(true->[])),arc(s(45)*s(3),1,s(60)*s(3),(true->[])),arc(s(45)*s(3),2,s(62)*s(3),(true->[])),arc(s(34)*s(3),0,s(49)*s(3),(true->[])),arc(s(34)*s(3),1,s(59)*s(3),(true->[])),arc(s(34)*s(3),2,s(13)*s(3),(true->[])),arc(s(44)*s(3),0,s(49)*s(3),(true->[])),arc(s(44)*s(3),1,s(59)*s(3),(true->[])),arc(s(44)*s(3),2,s(62)*s(3),(true->[])),arc(s(46)*s(3),0,s(62)*s(3),(true->[])),arc(s(46)*s(3),1,s(62)*s(3),(true->[])),arc(s(46)*s(3),2,s(62)*s(3),(true->[])),arc(s(33)*s(3),0,s(48)*s(3),(true->[])),arc(s(33)*s(3),1,s(58)*s(3),(true->[])),arc(s(33)*s(3),2,s(6)*s(3),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(58)*s(3),(true->[])),arc(s(43)*s(3),2,s(62)*s(3),(true->[])),arc(s(47)*s(2),0,s(47)*s(2),(true->[])),arc(s(47)*s(2),1,s(57)*s(1),(true->[])),arc(s(47)*s(2),2,s(2)*s(3),(true->[])),arc(s(57)*s(1),0,s(47)*s(2),(true->[])),arc(s(57)*s(1),1,s(57)*s(1),(true->[])),arc(s(57)*s(1),2,s(62)*s(1),(true->[])),arc(s(62)*s(1),0,s(62)*s(2),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(1),(true->[])),arc(s(62)*s(2),0,s(62)*s(2),(true->[])),arc(s(62)*s(2),1,s(62)*s(1),(true->[])),arc(s(62)*s(2),2,s(62)*s(3),(true->[])),arc(s(41)*s(3),0,s(62)*s(3),(true->[])),arc(s(41)*s(3),1,s(56)*s(3),(true->[])),arc(s(41)*s(3),2,s(41)*s(3),(true->[])),arc(s(51)*s(2),0,s(51)*s(2),(true->[])),arc(s(51)*s(2),1,s(61)*s(1),(true->[])),arc(s(51)*s(2),2,s(41)*s(3),(true->[])),arc(s(61)*s(1),0,s(51)*s(2),(true->[])),arc(s(61)*s(1),1,s(61)*s(1),(true->[])),arc(s(61)*s(1),2,s(62)*s(1),(true->[])),arc(s(40)*s(3),0,s(62)*s(3),(true->[])),arc(s(40)*s(3),1,s(55)*s(3),(true->[])),arc(s(40)*s(3),2,s(23)*s(3),(true->[])),arc(s(50)*s(2),0,s(50)*s(2),(true->[])),arc(s(50)*s(2),1,s(60)*s(1),(true->[])),arc(s(50)*s(2),2,s(23)*s(3),(true->[])),arc(s(60)*s(1),0,s(50)*s(2),(true->[])),arc(s(60)*s(1),1,s(60)*s(1),(true->[])),arc(s(60)*s(1),2,s(62)*s(1),(true->[])),arc(s(38)*s(3),0,s(62)*s(3),(true->[])),arc(s(38)*s(3),1,s(53)*s(3),(true->[])),arc(s(38)*s(3),2,s(6)*s(3),(true->[])),arc(s(48)*s(2),0,s(48)*s(2),(true->[])),arc(s(48)*s(2),1,s(58)*s(1),(true->[])),arc(s(48)*s(2),2,s(6)*s(3),(true->[])),arc(s(58)*s(1),0,s(48)*s(2),(true->[])),arc(s(58)*s(1),1,s(58)*s(1),(true->[])),arc(s(58)*s(1),2,s(62)*s(1),(true->[])),arc(s(39)*s(3),0,s(62)*s(3),(true->[])),arc(s(39)*s(3),1,s(54)*s(3),(true->[])),arc(s(39)*s(3),2,s(13)*s(3),(true->[])),arc(s(49)*s(2),0,s(49)*s(2),(true->[])),arc(s(49)*s(2),1,s(59)*s(1),(true->[])),arc(s(49)*s(2),2,s(13)*s(3),(true->[])),arc(s(59)*s(1),0,s(49)*s(2),(true->[])),arc(s(59)*s(1),1,s(59)*s(1),(true->[])),arc(s(59)*s(1),2,s(62)*s(1),(true->[])),arc(s(51)*s(3),0,s(51)*s(3),(true->[])),arc(s(51)*s(3),1,s(61)*s(3),(true->[])),arc(s(51)*s(3),2,s(41)*s(3),(true->[])),arc(s(61)*s(3),0,s(51)*s(3),(true->[])),arc(s(61)*s(3),1,s(61)*s(3),(true->[])),arc(s(61)*s(3),2,s(62)*s(3),(true->[])),arc(s(52)*s(3),0,s(62)*s(3),(true->[])),arc(s(52)*s(3),1,s(52)*s(3),(true->[])),arc(s(52)*s(3),2,s(2)*s(3),(true->[])),arc(s(62)*s(3),0,s(62)*s(3),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(3),(true->[])),arc(s(50)*s(3),0,s(50)*s(3),(true->[])),arc(s(50)*s(3),1,s(60)*s(3),(true->[])),arc(s(50)*s(3),2,s(23)*s(3),(true->[])),arc(s(60)*s(3),0,s(50)*s(3),(true->[])),arc(s(60)*s(3),1,s(60)*s(3),(true->[])),arc(s(60)*s(3),2,s(62)*s(3),(true->[])),arc(s(49)*s(3),0,s(49)*s(3),(true->[])),arc(s(49)*s(3),1,s(59)*s(3),(true->[])),arc(s(49)*s(3),2,s(13)*s(3),(true->[])),arc(s(59)*s(3),0,s(49)*s(3),(true->[])),arc(s(59)*s(3),1,s(59)*s(3),(true->[])),arc(s(59)*s(3),2,s(62)*s(3),(true->[])),arc(s(48)*s(3),0,s(48)*s(3),(true->[])),arc(s(48)*s(3),1,s(58)*s(3),(true->[])),arc(s(48)*s(3),2,s(6)*s(3),(true->[])),arc(s(58)*s(3),0,s(48)*s(3),(true->[])),arc(s(58)*s(3),1,s(58)*s(3),(true->[])),arc(s(58)*s(3),2,s(62)*s(3),(true->[])),arc(s(56)*s(3),0,s(62)*s(3),(true->[])),arc(s(56)*s(3),1,s(56)*s(3),(true->[])),arc(s(56)*s(3),2,s(41)*s(3),(true->[])),arc(s(55)*s(3),0,s(62)*s(3),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(23)*s(3),(true->[])),arc(s(53)*s(3),0,s(62)*s(3),(true->[])),arc(s(53)*s(3),1,s(53)*s(3),(true->[])),arc(s(53)*s(3),2,s(6)*s(3),(true->[])),arc(s(54)*s(3),0,s(62)*s(3),(true->[])),arc(s(54)*s(3),1,s(54)*s(3),(true->[])),arc(s(54)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_summit, sum_width_summit_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(48)*s(8)),sink(s(49)*s(8)),sink(s(50)*s(8)),sink(s(51)*s(8)),sink(s(52)*s(8)),sink(s(53)*s(8)),sink(s(54)*s(8)),sink(s(55)*s(8)),sink(s(56)*s(8)),sink(s(58)*s(8)),sink(s(59)*s(8)),sink(s(60)*s(8)),sink(s(61)*s(8)),sink(s(62)*s(8))],[arc(s(1)*s(1),0,s(3)*s(4),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(4),0,s(7)*s(5),(true->[])),arc(s(3)*s(4),1,s(9)*s(2),(true->[])),arc(s(3)*s(4),2,s(2)*s(7),(true->[])),arc(s(4)*s(1),0,s(8)*s(4),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(7),0,s(8)*s(6),(true->[])),arc(s(2)*s(7),1,s(5)*s(7),(true->[])),arc(s(2)*s(7),2,s(2)*s(8),(true->[])),arc(s(7)*s(5),0,s(14)*s(5),(true->[])),arc(s(7)*s(5),1,s(17)*s(2),(true->[])),arc(s(7)*s(5),2,s(2)*s(8),(true->[])),arc(s(9)*s(2),0,s(14)*s(5),(true->[])),arc(s(9)*s(2),1,s(17)*s(2),(true->[])),arc(s(9)*s(2),2,s(19)*s(1),(true->[])),arc(s(8)*s(4),0,s(15)*s(5),(true->[])),arc(s(8)*s(4),1,s(18)*s(2),(true->[])),arc(s(8)*s(4),2,s(6)*s(7),(true->[])),arc(s(10)*s(1),0,s(16)*s(4),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(8),0,s(8)*s(8),(true->[])),arc(s(2)*s(8),1,s(5)*s(8),(true->[])),arc(s(2)*s(8),2,s(2)*s(8),(true->[])),arc(s(5)*s(7),0,s(16)*s(6),(true->[])),arc(s(5)*s(7),1,s(11)*s(7),(true->[])),arc(s(5)*s(7),2,s(2)*s(8),(true->[])),arc(s(8)*s(6),0,s(15)*s(6),(true->[])),arc(s(8)*s(6),1,s(18)*s(3),(true->[])),arc(s(8)*s(6),2,s(6)*s(8),(true->[])),arc(s(14)*s(5),0,s(24)*s(5),(true->[])),arc(s(14)*s(5),1,s(28)*s(2),(true->[])),arc(s(14)*s(5),2,s(2)*s(8),(true->[])),arc(s(17)*s(2),0,s(24)*s(5),(true->[])),arc(s(17)*s(2),1,s(28)*s(2),(true->[])),arc(s(17)*s(2),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(27)*s(4),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(7),0,s(16)*s(6),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(6)*s(8),(true->[])),arc(s(15)*s(5),0,s(25)*s(5),(true->[])),arc(s(15)*s(5),1,s(29)*s(2),(true->[])),arc(s(15)*s(5),2,s(6)*s(8),(true->[])),arc(s(18)*s(2),0,s(25)*s(5),(true->[])),arc(s(18)*s(2),1,s(29)*s(2),(true->[])),arc(s(18)*s(2),2,s(31)*s(1),(true->[])),arc(s(16)*s(4),0,s(26)*s(5),(true->[])),arc(s(16)*s(4),1,s(30)*s(2),(true->[])),arc(s(16)*s(4),2,s(13)*s(7),(true->[])),arc(s(5)*s(8),0,s(16)*s(8),(true->[])),arc(s(5)*s(8),1,s(11)*s(8),(true->[])),arc(s(5)*s(8),2,s(2)*s(8),(true->[])),arc(s(8)*s(8),0,s(15)*s(8),(true->[])),arc(s(8)*s(8),1,s(18)*s(8),(true->[])),arc(s(8)*s(8),2,s(6)*s(8),(true->[])),arc(s(11)*s(7),0,s(27)*s(6),(true->[])),arc(s(11)*s(7),1,s(20)*s(7),(true->[])),arc(s(11)*s(7),2,s(2)*s(8),(true->[])),arc(s(16)*s(6),0,s(26)*s(6),(true->[])),arc(s(16)*s(6),1,s(30)*s(3),(true->[])),arc(s(16)*s(6),2,s(13)*s(8),(true->[])),arc(s(6)*s(8),0,s(16)*s(8),(true->[])),arc(s(6)*s(8),1,s(12)*s(8),(true->[])),arc(s(6)*s(8),2,s(6)*s(8),(true->[])),arc(s(15)*s(6),0,s(25)*s(6),(true->[])),arc(s(15)*s(6),1,s(29)*s(3),(true->[])),arc(s(15)*s(6),2,s(6)*s(8),(true->[])),arc(s(18)*s(3),0,s(25)*s(6),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(31)*s(3),(true->[])),arc(s(24)*s(5),0,s(32)*s(5),(true->[])),arc(s(24)*s(5),1,s(42)*s(2),(true->[])),arc(s(24)*s(5),2,s(2)*s(8),(true->[])),arc(s(28)*s(2),0,s(32)*s(5),(true->[])),arc(s(28)*s(2),1,s(42)*s(2),(true->[])),arc(s(28)*s(2),2,s(46)*s(1),(true->[])),arc(s(31)*s(1),0,s(36)*s(4),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(46)*s(1),(true->[])),arc(s(27)*s(4),0,s(35)*s(5),(true->[])),arc(s(27)*s(4),1,s(45)*s(2),(true->[])),arc(s(27)*s(4),2,s(23)*s(7),(true->[])),arc(s(12)*s(7),0,s(27)*s(6),(true->[])),arc(s(12)*s(7),1,s(21)*s(7),(true->[])),arc(s(12)*s(7),2,s(6)*s(8),(true->[])),arc(s(25)*s(5),0,s(33)*s(5),(true->[])),arc(s(25)*s(5),1,s(43)*s(2),(true->[])),arc(s(25)*s(5),2,s(6)*s(8),(true->[])),arc(s(29)*s(2),0,s(33)*s(5),(true->[])),arc(s(29)*s(2),1,s(43)*s(2),(true->[])),arc(s(29)*s(2),2,s(46)*s(1),(true->[])),arc(s(13)*s(7),0,s(27)*s(6),(true->[])),arc(s(13)*s(7),1,s(22)*s(7),(true->[])),arc(s(13)*s(7),2,s(13)*s(8),(true->[])),arc(s(26)*s(5),0,s(34)*s(5),(true->[])),arc(s(26)*s(5),1,s(44)*s(2),(true->[])),arc(s(26)*s(5),2,s(13)*s(8),(true->[])),arc(s(30)*s(2),0,s(34)*s(5),(true->[])),arc(s(30)*s(2),1,s(44)*s(2),(true->[])),arc(s(30)*s(2),2,s(46)*s(1),(true->[])),arc(s(11)*s(8),0,s(27)*s(8),(true->[])),arc(s(11)*s(8),1,s(20)*s(8),(true->[])),arc(s(11)*s(8),2,s(2)*s(8),(true->[])),arc(s(16)*s(8),0,s(26)*s(8),(true->[])),arc(s(16)*s(8),1,s(30)*s(8),(true->[])),arc(s(16)*s(8),2,s(13)*s(8),(true->[])),arc(s(15)*s(8),0,s(25)*s(8),(true->[])),arc(s(15)*s(8),1,s(29)*s(8),(true->[])),arc(s(15)*s(8),2,s(6)*s(8),(true->[])),arc(s(18)*s(8),0,s(25)*s(8),(true->[])),arc(s(18)*s(8),1,s(29)*s(8),(true->[])),arc(s(18)*s(8),2,s(31)*s(8),(true->[])),arc(s(20)*s(7),0,s(36)*s(6),(true->[])),arc(s(20)*s(7),1,s(37)*s(7),(true->[])),arc(s(20)*s(7),2,s(2)*s(8),(true->[])),arc(s(27)*s(6),0,s(35)*s(6),(true->[])),arc(s(27)*s(6),1,s(45)*s(3),(true->[])),arc(s(27)*s(6),2,s(23)*s(8),(true->[])),arc(s(13)*s(8),0,s(27)*s(8),(true->[])),arc(s(13)*s(8),1,s(22)*s(8),(true->[])),arc(s(13)*s(8),2,s(13)*s(8),(true->[])),arc(s(26)*s(6),0,s(34)*s(6),(true->[])),arc(s(26)*s(6),1,s(44)*s(3),(true->[])),arc(s(26)*s(6),2,s(13)*s(8),(true->[])),arc(s(30)*s(3),0,s(34)*s(6),(true->[])),arc(s(30)*s(3),1,s(44)*s(3),(true->[])),arc(s(30)*s(3),2,s(46)*s(3),(true->[])),arc(s(12)*s(8),0,s(27)*s(8),(true->[])),arc(s(12)*s(8),1,s(21)*s(8),(true->[])),arc(s(12)*s(8),2,s(6)*s(8),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(43)*s(3),(true->[])),arc(s(25)*s(6),2,s(6)*s(8),(true->[])),arc(s(29)*s(3),0,s(33)*s(6),(true->[])),arc(s(29)*s(3),1,s(43)*s(3),(true->[])),arc(s(29)*s(3),2,s(46)*s(3),(true->[])),arc(s(31)*s(3),0,s(36)*s(6),(true->[])),arc(s(31)*s(3),1,s(46)*s(3),(true->[])),arc(s(31)*s(3),2,s(46)*s(3),(true->[])),arc(s(32)*s(5),0,s(47)*s(5),(true->[])),arc(s(32)*s(5),1,s(57)*s(2),(true->[])),arc(s(32)*s(5),2,s(2)*s(8),(true->[])),arc(s(42)*s(2),0,s(47)*s(5),(true->[])),arc(s(42)*s(2),1,s(57)*s(2),(true->[])),arc(s(42)*s(2),2,s(62)*s(1),(true->[])),arc(s(46)*s(1),0,s(62)*s(4),(true->[])),arc(s(46)*s(1),1,s(62)*s(1),(true->[])),arc(s(46)*s(1),2,s(62)*s(1),(true->[])),arc(s(36)*s(4),0,s(51)*s(5),(true->[])),arc(s(36)*s(4),1,s(61)*s(2),(true->[])),arc(s(36)*s(4),2,s(41)*s(7),(true->[])),arc(s(23)*s(7),0,s(36)*s(6),(true->[])),arc(s(23)*s(7),1,s(40)*s(7),(true->[])),arc(s(23)*s(7),2,s(23)*s(8),(true->[])),arc(s(35)*s(5),0,s(50)*s(5),(true->[])),arc(s(35)*s(5),1,s(60)*s(2),(true->[])),arc(s(35)*s(5),2,s(23)*s(8),(true->[])),arc(s(45)*s(2),0,s(50)*s(5),(true->[])),arc(s(45)*s(2),1,s(60)*s(2),(true->[])),arc(s(45)*s(2),2,s(62)*s(1),(true->[])),arc(s(21)*s(7),0,s(36)*s(6),(true->[])),arc(s(21)*s(7),1,s(38)*s(7),(true->[])),arc(s(21)*s(7),2,s(6)*s(8),(true->[])),arc(s(33)*s(5),0,s(48)*s(5),(true->[])),arc(s(33)*s(5),1,s(58)*s(2),(true->[])),arc(s(33)*s(5),2,s(6)*s(8),(true->[])),arc(s(43)*s(2),0,s(48)*s(5),(true->[])),arc(s(43)*s(2),1,s(58)*s(2),(true->[])),arc(s(43)*s(2),2,s(62)*s(1),(true->[])),arc(s(22)*s(7),0,s(36)*s(6),(true->[])),arc(s(22)*s(7),1,s(39)*s(7),(true->[])),arc(s(22)*s(7),2,s(13)*s(8),(true->[])),arc(s(34)*s(5),0,s(49)*s(5),(true->[])),arc(s(34)*s(5),1,s(59)*s(2),(true->[])),arc(s(34)*s(5),2,s(13)*s(8),(true->[])),arc(s(44)*s(2),0,s(49)*s(5),(true->[])),arc(s(44)*s(2),1,s(59)*s(2),(true->[])),arc(s(44)*s(2),2,s(62)*s(1),(true->[])),arc(s(20)*s(8),0,s(36)*s(8),(true->[])),arc(s(20)*s(8),1,s(37)*s(8),(true->[])),arc(s(20)*s(8),2,s(2)*s(8),(true->[])),arc(s(27)*s(8),0,s(35)*s(8),(true->[])),arc(s(27)*s(8),1,s(45)*s(8),(true->[])),arc(s(27)*s(8),2,s(23)*s(8),(true->[])),arc(s(26)*s(8),0,s(34)*s(8),(true->[])),arc(s(26)*s(8),1,s(44)*s(8),(true->[])),arc(s(26)*s(8),2,s(13)*s(8),(true->[])),arc(s(30)*s(8),0,s(34)*s(8),(true->[])),arc(s(30)*s(8),1,s(44)*s(8),(true->[])),arc(s(30)*s(8),2,s(46)*s(8),(true->[])),arc(s(25)*s(8),0,s(33)*s(8),(true->[])),arc(s(25)*s(8),1,s(43)*s(8),(true->[])),arc(s(25)*s(8),2,s(6)*s(8),(true->[])),arc(s(29)*s(8),0,s(33)*s(8),(true->[])),arc(s(29)*s(8),1,s(43)*s(8),(true->[])),arc(s(29)*s(8),2,s(46)*s(8),(true->[])),arc(s(31)*s(8),0,s(36)*s(8),(true->[])),arc(s(31)*s(8),1,s(46)*s(8),(true->[])),arc(s(31)*s(8),2,s(46)*s(8),(true->[])),arc(s(36)*s(6),0,s(51)*s(6),(true->[])),arc(s(36)*s(6),1,s(61)*s(3),(true->[])),arc(s(36)*s(6),2,s(41)*s(8),(true->[])),arc(s(37)*s(7),0,s(62)*s(6),(true->[])),arc(s(37)*s(7),1,s(52)*s(7),(true->[])),arc(s(37)*s(7),2,s(2)*s(8),(true->[])),arc(s(23)*s(8),0,s(36)*s(8),(true->[])),arc(s(23)*s(8),1,s(40)*s(8),(true->[])),arc(s(23)*s(8),2,s(23)*s(8),(true->[])),arc(s(35)*s(6),0,s(50)*s(6),(true->[])),arc(s(35)*s(6),1,s(60)*s(3),(true->[])),arc(s(35)*s(6),2,s(23)*s(8),(true->[])),arc(s(45)*s(3),0,s(50)*s(6),(true->[])),arc(s(45)*s(3),1,s(60)*s(3),(true->[])),arc(s(45)*s(3),2,s(62)*s(3),(true->[])),arc(s(22)*s(8),0,s(36)*s(8),(true->[])),arc(s(22)*s(8),1,s(39)*s(8),(true->[])),arc(s(22)*s(8),2,s(13)*s(8),(true->[])),arc(s(34)*s(6),0,s(49)*s(6),(true->[])),arc(s(34)*s(6),1,s(59)*s(3),(true->[])),arc(s(34)*s(6),2,s(13)*s(8),(true->[])),arc(s(44)*s(3),0,s(49)*s(6),(true->[])),arc(s(44)*s(3),1,s(59)*s(3),(true->[])),arc(s(44)*s(3),2,s(62)*s(3),(true->[])),arc(s(46)*s(3),0,s(62)*s(6),(true->[])),arc(s(46)*s(3),1,s(62)*s(3),(true->[])),arc(s(46)*s(3),2,s(62)*s(3),(true->[])),arc(s(21)*s(8),0,s(36)*s(8),(true->[])),arc(s(21)*s(8),1,s(38)*s(8),(true->[])),arc(s(21)*s(8),2,s(6)*s(8),(true->[])),arc(s(33)*s(6),0,s(48)*s(6),(true->[])),arc(s(33)*s(6),1,s(58)*s(3),(true->[])),arc(s(33)*s(6),2,s(6)*s(8),(true->[])),arc(s(43)*s(3),0,s(48)*s(6),(true->[])),arc(s(43)*s(3),1,s(58)*s(3),(true->[])),arc(s(43)*s(3),2,s(62)*s(3),(true->[])),arc(s(47)*s(5),0,s(47)*s(5),(true->[])),arc(s(47)*s(5),1,s(57)*s(2),(true->[])),arc(s(47)*s(5),2,s(2)*s(8),(true->[])),arc(s(57)*s(2),0,s(47)*s(5),(true->[])),arc(s(57)*s(2),1,s(57)*s(2),(true->[])),arc(s(57)*s(2),2,s(62)*s(1),(true->[])),arc(s(62)*s(1),0,s(62)*s(4),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(1),(true->[])),arc(s(62)*s(4),0,s(62)*s(5),(true->[])),arc(s(62)*s(4),1,s(62)*s(2),(true->[])),arc(s(62)*s(4),2,s(62)*s(7),(true->[])),arc(s(41)*s(7),0,s(62)*s(6),(true->[])),arc(s(41)*s(7),1,s(56)*s(7),(true->[])),arc(s(41)*s(7),2,s(41)*s(8),(true->[])),arc(s(51)*s(5),0,s(51)*s(5),(true->[])),arc(s(51)*s(5),1,s(61)*s(2),(true->[])),arc(s(51)*s(5),2,s(41)*s(8),(true->[])),arc(s(61)*s(2),0,s(51)*s(5),(true->[])),arc(s(61)*s(2),1,s(61)*s(2),(true->[])),arc(s(61)*s(2),2,s(62)*s(1),(true->[])),arc(s(40)*s(7),0,s(62)*s(6),(true->[])),arc(s(40)*s(7),1,s(55)*s(7),(true->[])),arc(s(40)*s(7),2,s(23)*s(8),(true->[])),arc(s(50)*s(5),0,s(50)*s(5),(true->[])),arc(s(50)*s(5),1,s(60)*s(2),(true->[])),arc(s(50)*s(5),2,s(23)*s(8),(true->[])),arc(s(60)*s(2),0,s(50)*s(5),(true->[])),arc(s(60)*s(2),1,s(60)*s(2),(true->[])),arc(s(60)*s(2),2,s(62)*s(1),(true->[])),arc(s(38)*s(7),0,s(62)*s(6),(true->[])),arc(s(38)*s(7),1,s(53)*s(7),(true->[])),arc(s(38)*s(7),2,s(6)*s(8),(true->[])),arc(s(48)*s(5),0,s(48)*s(5),(true->[])),arc(s(48)*s(5),1,s(58)*s(2),(true->[])),arc(s(48)*s(5),2,s(6)*s(8),(true->[])),arc(s(58)*s(2),0,s(48)*s(5),(true->[])),arc(s(58)*s(2),1,s(58)*s(2),(true->[])),arc(s(58)*s(2),2,s(62)*s(1),(true->[])),arc(s(39)*s(7),0,s(62)*s(6),(true->[])),arc(s(39)*s(7),1,s(54)*s(7),(true->[])),arc(s(39)*s(7),2,s(13)*s(8),(true->[])),arc(s(49)*s(5),0,s(49)*s(5),(true->[])),arc(s(49)*s(5),1,s(59)*s(2),(true->[])),arc(s(49)*s(5),2,s(13)*s(8),(true->[])),arc(s(59)*s(2),0,s(49)*s(5),(true->[])),arc(s(59)*s(2),1,s(59)*s(2),(true->[])),arc(s(59)*s(2),2,s(62)*s(1),(true->[])),arc(s(36)*s(8),0,s(51)*s(8),(true->[])),arc(s(36)*s(8),1,s(61)*s(8),(true->[])),arc(s(36)*s(8),2,s(41)*s(8),(true->[])),arc(s(37)*s(8),0,s(62)*s(8),(true->[])),arc(s(37)*s(8),1,s(52)*s(8),(true->[])),arc(s(37)*s(8),2,s(2)*s(8),(true->[])),arc(s(35)*s(8),0,s(50)*s(8),(true->[])),arc(s(35)*s(8),1,s(60)*s(8),(true->[])),arc(s(35)*s(8),2,s(23)*s(8),(true->[])),arc(s(45)*s(8),0,s(50)*s(8),(true->[])),arc(s(45)*s(8),1,s(60)*s(8),(true->[])),arc(s(45)*s(8),2,s(62)*s(8),(true->[])),arc(s(34)*s(8),0,s(49)*s(8),(true->[])),arc(s(34)*s(8),1,s(59)*s(8),(true->[])),arc(s(34)*s(8),2,s(13)*s(8),(true->[])),arc(s(44)*s(8),0,s(49)*s(8),(true->[])),arc(s(44)*s(8),1,s(59)*s(8),(true->[])),arc(s(44)*s(8),2,s(62)*s(8),(true->[])),arc(s(46)*s(8),0,s(62)*s(8),(true->[])),arc(s(46)*s(8),1,s(62)*s(8),(true->[])),arc(s(46)*s(8),2,s(62)*s(8),(true->[])),arc(s(33)*s(8),0,s(48)*s(8),(true->[])),arc(s(33)*s(8),1,s(58)*s(8),(true->[])),arc(s(33)*s(8),2,s(6)*s(8),(true->[])),arc(s(43)*s(8),0,s(48)*s(8),(true->[])),arc(s(43)*s(8),1,s(58)*s(8),(true->[])),arc(s(43)*s(8),2,s(62)*s(8),(true->[])),arc(s(41)*s(8),0,s(62)*s(8),(true->[])),arc(s(41)*s(8),1,s(56)*s(8),(true->[])),arc(s(41)*s(8),2,s(41)*s(8),(true->[])),arc(s(51)*s(6),0,s(51)*s(6),(true->[])),arc(s(51)*s(6),1,s(61)*s(3),(true->[])),arc(s(51)*s(6),2,s(41)*s(8),(true->[])),arc(s(61)*s(3),0,s(51)*s(6),(true->[])),arc(s(61)*s(3),1,s(61)*s(3),(true->[])),arc(s(61)*s(3),2,s(62)*s(3),(true->[])),arc(s(52)*s(7),0,s(62)*s(6),(true->[])),arc(s(52)*s(7),1,s(52)*s(7),(true->[])),arc(s(52)*s(7),2,s(2)*s(8),(true->[])),arc(s(62)*s(6),0,s(62)*s(6),(true->[])),arc(s(62)*s(6),1,s(62)*s(3),(true->[])),arc(s(62)*s(6),2,s(62)*s(8),(true->[])),arc(s(40)*s(8),0,s(62)*s(8),(true->[])),arc(s(40)*s(8),1,s(55)*s(8),(true->[])),arc(s(40)*s(8),2,s(23)*s(8),(true->[])),arc(s(50)*s(6),0,s(50)*s(6),(true->[])),arc(s(50)*s(6),1,s(60)*s(3),(true->[])),arc(s(50)*s(6),2,s(23)*s(8),(true->[])),arc(s(60)*s(3),0,s(50)*s(6),(true->[])),arc(s(60)*s(3),1,s(60)*s(3),(true->[])),arc(s(60)*s(3),2,s(62)*s(3),(true->[])),arc(s(62)*s(3),0,s(62)*s(6),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(3),(true->[])),arc(s(39)*s(8),0,s(62)*s(8),(true->[])),arc(s(39)*s(8),1,s(54)*s(8),(true->[])),arc(s(39)*s(8),2,s(13)*s(8),(true->[])),arc(s(49)*s(6),0,s(49)*s(6),(true->[])),arc(s(49)*s(6),1,s(59)*s(3),(true->[])),arc(s(49)*s(6),2,s(13)*s(8),(true->[])),arc(s(59)*s(3),0,s(49)*s(6),(true->[])),arc(s(59)*s(3),1,s(59)*s(3),(true->[])),arc(s(59)*s(3),2,s(62)*s(3),(true->[])),arc(s(38)*s(8),0,s(62)*s(8),(true->[])),arc(s(38)*s(8),1,s(53)*s(8),(true->[])),arc(s(38)*s(8),2,s(6)*s(8),(true->[])),arc(s(48)*s(6),0,s(48)*s(6),(true->[])),arc(s(48)*s(6),1,s(58)*s(3),(true->[])),arc(s(48)*s(6),2,s(6)*s(8),(true->[])),arc(s(58)*s(3),0,s(48)*s(6),(true->[])),arc(s(58)*s(3),1,s(58)*s(3),(true->[])),arc(s(58)*s(3),2,s(62)*s(3),(true->[])),arc(s(62)*s(2),0,s(62)*s(5),(true->[])),arc(s(62)*s(2),1,s(62)*s(2),(true->[])),arc(s(62)*s(2),2,s(62)*s(1),(true->[])),arc(s(62)*s(5),0,s(62)*s(5),(true->[])),arc(s(62)*s(5),1,s(62)*s(2),(true->[])),arc(s(62)*s(5),2,s(62)*s(8),(true->[])),arc(s(62)*s(7),0,s(62)*s(6),(true->[])),arc(s(62)*s(7),1,s(62)*s(7),(true->[])),arc(s(62)*s(7),2,s(62)*s(8),(true->[])),arc(s(56)*s(7),0,s(62)*s(6),(true->[])),arc(s(56)*s(7),1,s(56)*s(7),(true->[])),arc(s(56)*s(7),2,s(41)*s(8),(true->[])),arc(s(55)*s(7),0,s(62)*s(6),(true->[])),arc(s(55)*s(7),1,s(55)*s(7),(true->[])),arc(s(55)*s(7),2,s(23)*s(8),(true->[])),arc(s(53)*s(7),0,s(62)*s(6),(true->[])),arc(s(53)*s(7),1,s(53)*s(7),(true->[])),arc(s(53)*s(7),2,s(6)*s(8),(true->[])),arc(s(54)*s(7),0,s(62)*s(6),(true->[])),arc(s(54)*s(7),1,s(54)*s(7),(true->[])),arc(s(54)*s(7),2,s(13)*s(8),(true->[])),arc(s(51)*s(8),0,s(51)*s(8),(true->[])),arc(s(51)*s(8),1,s(61)*s(8),(true->[])),arc(s(51)*s(8),2,s(41)*s(8),(true->[])),arc(s(61)*s(8),0,s(51)*s(8),(true->[])),arc(s(61)*s(8),1,s(61)*s(8),(true->[])),arc(s(61)*s(8),2,s(62)*s(8),(true->[])),arc(s(52)*s(8),0,s(62)*s(8),(true->[])),arc(s(52)*s(8),1,s(52)*s(8),(true->[])),arc(s(52)*s(8),2,s(2)*s(8),(true->[])),arc(s(62)*s(8),0,s(62)*s(8),(true->[])),arc(s(62)*s(8),1,s(62)*s(8),(true->[])),arc(s(62)*s(8),2,s(62)*s(8),(true->[])),arc(s(50)*s(8),0,s(50)*s(8),(true->[])),arc(s(50)*s(8),1,s(60)*s(8),(true->[])),arc(s(50)*s(8),2,s(23)*s(8),(true->[])),arc(s(60)*s(8),0,s(50)*s(8),(true->[])),arc(s(60)*s(8),1,s(60)*s(8),(true->[])),arc(s(60)*s(8),2,s(62)*s(8),(true->[])),arc(s(49)*s(8),0,s(49)*s(8),(true->[])),arc(s(49)*s(8),1,s(59)*s(8),(true->[])),arc(s(49)*s(8),2,s(13)*s(8),(true->[])),arc(s(59)*s(8),0,s(49)*s(8),(true->[])),arc(s(59)*s(8),1,s(59)*s(8),(true->[])),arc(s(59)*s(8),2,s(62)*s(8),(true->[])),arc(s(48)*s(8),0,s(48)*s(8),(true->[])),arc(s(48)*s(8),1,s(58)*s(8),(true->[])),arc(s(48)*s(8),2,s(6)*s(8),(true->[])),arc(s(58)*s(8),0,s(48)*s(8),(true->[])),arc(s(58)*s(8),1,s(58)*s(8),(true->[])),arc(s(58)*s(8),2,s(62)*s(8),(true->[])),arc(s(56)*s(8),0,s(62)*s(8),(true->[])),arc(s(56)*s(8),1,s(56)*s(8),(true->[])),arc(s(56)*s(8),2,s(41)*s(8),(true->[])),arc(s(55)*s(8),0,s(62)*s(8),(true->[])),arc(s(55)*s(8),1,s(55)*s(8),(true->[])),arc(s(55)*s(8),2,s(23)*s(8),(true->[])),arc(s(54)*s(8),0,s(62)*s(8),(true->[])),arc(s(54)*s(8),1,s(54)*s(8),(true->[])),arc(s(54)*s(8),2,s(13)*s(8),(true->[])),arc(s(53)*s(8),0,s(62)*s(8),(true->[])),arc(s(53)*s(8),1,s(53)*s(8),(true->[])),arc(s(53)*s(8),2,s(6)*s(8),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_summit, sum_width_summit_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(48)*s(25)),sink(s(49)*s(25)),sink(s(50)*s(25)),sink(s(51)*s(25)),sink(s(52)*s(25)),sink(s(53)*s(25)),sink(s(54)*s(25)),sink(s(55)*s(25)),sink(s(56)*s(25)),sink(s(58)*s(25)),sink(s(59)*s(25)),sink(s(60)*s(25)),sink(s(61)*s(25)),sink(s(62)*s(25))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(7),(true->[])),arc(s(3)*s(3),1,s(9)*s(6),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(8)*s(8),(true->[])),arc(s(2)*s(4),1,s(5)*s(9),(true->[])),arc(s(2)*s(4),2,s(2)*s(10),(true->[])),arc(s(7)*s(7),0,s(14)*s(15),(true->[])),arc(s(7)*s(7),1,s(17)*s(11),(true->[])),arc(s(7)*s(7),2,s(2)*s(10),(true->[])),arc(s(9)*s(6),0,s(14)*s(15),(true->[])),arc(s(9)*s(6),1,s(17)*s(11),(true->[])),arc(s(9)*s(6),2,s(19)*s(1),(true->[])),arc(s(8)*s(3),0,s(15)*s(7),(true->[])),arc(s(8)*s(3),1,s(18)*s(6),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(16)*s(3),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(10),0,s(8)*s(17),(true->[])),arc(s(2)*s(10),1,s(5)*s(19),(true->[])),arc(s(2)*s(10),2,s(2)*s(24),(true->[])),arc(s(5)*s(9),0,s(16)*s(8),(true->[])),arc(s(5)*s(9),1,s(11)*s(18),(true->[])),arc(s(5)*s(9),2,s(2)*s(24),(true->[])),arc(s(8)*s(8),0,s(15)*s(16),(true->[])),arc(s(8)*s(8),1,s(18)*s(12),(true->[])),arc(s(8)*s(8),2,s(6)*s(10),(true->[])),arc(s(14)*s(15),0,s(24)*s(20),(true->[])),arc(s(14)*s(15),1,s(28)*s(11),(true->[])),arc(s(14)*s(15),2,s(2)*s(24),(true->[])),arc(s(17)*s(11),0,s(24)*s(20),(true->[])),arc(s(17)*s(11),1,s(28)*s(11),(true->[])),arc(s(17)*s(11),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(27)*s(3),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(4),0,s(16)*s(8),(true->[])),arc(s(6)*s(4),1,s(12)*s(9),(true->[])),arc(s(6)*s(4),2,s(6)*s(10),(true->[])),arc(s(15)*s(7),0,s(25)*s(15),(true->[])),arc(s(15)*s(7),1,s(29)*s(11),(true->[])),arc(s(15)*s(7),2,s(6)*s(10),(true->[])),arc(s(18)*s(6),0,s(25)*s(15),(true->[])),arc(s(18)*s(6),1,s(29)*s(11),(true->[])),arc(s(18)*s(6),2,s(31)*s(1),(true->[])),arc(s(16)*s(3),0,s(26)*s(7),(true->[])),arc(s(16)*s(3),1,s(30)*s(6),(true->[])),arc(s(16)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(24),0,s(8)*s(23),(true->[])),arc(s(2)*s(24),1,s(5)*s(24),(true->[])),arc(s(2)*s(24),2,s(2)*s(25),(true->[])),arc(s(5)*s(19),0,s(16)*s(17),(true->[])),arc(s(5)*s(19),1,s(11)*s(19),(true->[])),arc(s(5)*s(19),2,s(2)*s(25),(true->[])),arc(s(8)*s(17),0,s(15)*s(22),(true->[])),arc(s(8)*s(17),1,s(18)*s(13),(true->[])),arc(s(8)*s(17),2,s(6)*s(24),(true->[])),arc(s(11)*s(18),0,s(27)*s(8),(true->[])),arc(s(11)*s(18),1,s(20)*s(18),(true->[])),arc(s(11)*s(18),2,s(2)*s(25),(true->[])),arc(s(16)*s(8),0,s(26)*s(16),(true->[])),arc(s(16)*s(8),1,s(30)*s(12),(true->[])),arc(s(16)*s(8),2,s(13)*s(10),(true->[])),arc(s(6)*s(10),0,s(16)*s(17),(true->[])),arc(s(6)*s(10),1,s(12)*s(19),(true->[])),arc(s(6)*s(10),2,s(6)*s(24),(true->[])),arc(s(15)*s(16),0,s(25)*s(21),(true->[])),arc(s(15)*s(16),1,s(29)*s(12),(true->[])),arc(s(15)*s(16),2,s(6)*s(24),(true->[])),arc(s(18)*s(12),0,s(25)*s(21),(true->[])),arc(s(18)*s(12),1,s(29)*s(12),(true->[])),arc(s(18)*s(12),2,s(31)*s(2),(true->[])),arc(s(24)*s(20),0,s(32)*s(20),(true->[])),arc(s(24)*s(20),1,s(42)*s(11),(true->[])),arc(s(24)*s(20),2,s(2)*s(25),(true->[])),arc(s(28)*s(11),0,s(32)*s(20),(true->[])),arc(s(28)*s(11),1,s(42)*s(11),(true->[])),arc(s(28)*s(11),2,s(46)*s(1),(true->[])),arc(s(31)*s(1),0,s(36)*s(3),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(46)*s(1),(true->[])),arc(s(27)*s(3),0,s(35)*s(7),(true->[])),arc(s(27)*s(3),1,s(45)*s(6),(true->[])),arc(s(27)*s(3),2,s(23)*s(4),(true->[])),arc(s(12)*s(9),0,s(27)*s(8),(true->[])),arc(s(12)*s(9),1,s(21)*s(18),(true->[])),arc(s(12)*s(9),2,s(6)*s(24),(true->[])),arc(s(25)*s(15),0,s(33)*s(20),(true->[])),arc(s(25)*s(15),1,s(43)*s(11),(true->[])),arc(s(25)*s(15),2,s(6)*s(24),(true->[])),arc(s(29)*s(11),0,s(33)*s(20),(true->[])),arc(s(29)*s(11),1,s(43)*s(11),(true->[])),arc(s(29)*s(11),2,s(46)*s(1),(true->[])),arc(s(13)*s(4),0,s(27)*s(8),(true->[])),arc(s(13)*s(4),1,s(22)*s(9),(true->[])),arc(s(13)*s(4),2,s(13)*s(10),(true->[])),arc(s(26)*s(7),0,s(34)*s(15),(true->[])),arc(s(26)*s(7),1,s(44)*s(11),(true->[])),arc(s(26)*s(7),2,s(13)*s(10),(true->[])),arc(s(30)*s(6),0,s(34)*s(15),(true->[])),arc(s(30)*s(6),1,s(44)*s(11),(true->[])),arc(s(30)*s(6),2,s(46)*s(1),(true->[])),arc(s(2)*s(25),0,s(8)*s(25),(true->[])),arc(s(2)*s(25),1,s(5)*s(25),(true->[])),arc(s(2)*s(25),2,s(2)*s(25),(true->[])),arc(s(5)*s(24),0,s(16)*s(23),(true->[])),arc(s(5)*s(24),1,s(11)*s(24),(true->[])),arc(s(5)*s(24),2,s(2)*s(25),(true->[])),arc(s(8)*s(23),0,s(15)*s(23),(true->[])),arc(s(8)*s(23),1,s(18)*s(14),(true->[])),arc(s(8)*s(23),2,s(6)*s(25),(true->[])),arc(s(11)*s(19),0,s(27)*s(17),(true->[])),arc(s(11)*s(19),1,s(20)*s(19),(true->[])),arc(s(11)*s(19),2,s(2)*s(25),(true->[])),arc(s(16)*s(17),0,s(26)*s(22),(true->[])),arc(s(16)*s(17),1,s(30)*s(13),(true->[])),arc(s(16)*s(17),2,s(13)*s(24),(true->[])),arc(s(6)*s(24),0,s(16)*s(23),(true->[])),arc(s(6)*s(24),1,s(12)*s(24),(true->[])),arc(s(6)*s(24),2,s(6)*s(25),(true->[])),arc(s(15)*s(22),0,s(25)*s(22),(true->[])),arc(s(15)*s(22),1,s(29)*s(13),(true->[])),arc(s(15)*s(22),2,s(6)*s(25),(true->[])),arc(s(18)*s(13),0,s(25)*s(22),(true->[])),arc(s(18)*s(13),1,s(29)*s(13),(true->[])),arc(s(18)*s(13),2,s(31)*s(5),(true->[])),arc(s(20)*s(18),0,s(36)*s(8),(true->[])),arc(s(20)*s(18),1,s(37)*s(18),(true->[])),arc(s(20)*s(18),2,s(2)*s(25),(true->[])),arc(s(27)*s(8),0,s(35)*s(16),(true->[])),arc(s(27)*s(8),1,s(45)*s(12),(true->[])),arc(s(27)*s(8),2,s(23)*s(10),(true->[])),arc(s(13)*s(10),0,s(27)*s(17),(true->[])),arc(s(13)*s(10),1,s(22)*s(19),(true->[])),arc(s(13)*s(10),2,s(13)*s(24),(true->[])),arc(s(26)*s(16),0,s(34)*s(21),(true->[])),arc(s(26)*s(16),1,s(44)*s(12),(true->[])),arc(s(26)*s(16),2,s(13)*s(24),(true->[])),arc(s(30)*s(12),0,s(34)*s(21),(true->[])),arc(s(30)*s(12),1,s(44)*s(12),(true->[])),arc(s(30)*s(12),2,s(46)*s(2),(true->[])),arc(s(12)*s(19),0,s(27)*s(17),(true->[])),arc(s(12)*s(19),1,s(21)*s(19),(true->[])),arc(s(12)*s(19),2,s(6)*s(25),(true->[])),arc(s(25)*s(21),0,s(33)*s(21),(true->[])),arc(s(25)*s(21),1,s(43)*s(12),(true->[])),arc(s(25)*s(21),2,s(6)*s(25),(true->[])),arc(s(29)*s(12),0,s(33)*s(21),(true->[])),arc(s(29)*s(12),1,s(43)*s(12),(true->[])),arc(s(29)*s(12),2,s(46)*s(2),(true->[])),arc(s(31)*s(2),0,s(36)*s(8),(true->[])),arc(s(31)*s(2),1,s(46)*s(2),(true->[])),arc(s(31)*s(2),2,s(46)*s(2),(true->[])),arc(s(32)*s(20),0,s(47)*s(20),(true->[])),arc(s(32)*s(20),1,s(57)*s(11),(true->[])),arc(s(32)*s(20),2,s(2)*s(25),(true->[])),arc(s(42)*s(11),0,s(47)*s(20),(true->[])),arc(s(42)*s(11),1,s(57)*s(11),(true->[])),arc(s(42)*s(11),2,s(62)*s(1),(true->[])),arc(s(46)*s(1),0,s(62)*s(3),(true->[])),arc(s(46)*s(1),1,s(62)*s(1),(true->[])),arc(s(46)*s(1),2,s(62)*s(1),(true->[])),arc(s(36)*s(3),0,s(51)*s(7),(true->[])),arc(s(36)*s(3),1,s(61)*s(6),(true->[])),arc(s(36)*s(3),2,s(41)*s(4),(true->[])),arc(s(23)*s(4),0,s(36)*s(8),(true->[])),arc(s(23)*s(4),1,s(40)*s(9),(true->[])),arc(s(23)*s(4),2,s(23)*s(10),(true->[])),arc(s(35)*s(7),0,s(50)*s(15),(true->[])),arc(s(35)*s(7),1,s(60)*s(11),(true->[])),arc(s(35)*s(7),2,s(23)*s(10),(true->[])),arc(s(45)*s(6),0,s(50)*s(15),(true->[])),arc(s(45)*s(6),1,s(60)*s(11),(true->[])),arc(s(45)*s(6),2,s(62)*s(1),(true->[])),arc(s(21)*s(18),0,s(36)*s(8),(true->[])),arc(s(21)*s(18),1,s(38)*s(18),(true->[])),arc(s(21)*s(18),2,s(6)*s(25),(true->[])),arc(s(33)*s(20),0,s(48)*s(20),(true->[])),arc(s(33)*s(20),1,s(58)*s(11),(true->[])),arc(s(33)*s(20),2,s(6)*s(25),(true->[])),arc(s(43)*s(11),0,s(48)*s(20),(true->[])),arc(s(43)*s(11),1,s(58)*s(11),(true->[])),arc(s(43)*s(11),2,s(62)*s(1),(true->[])),arc(s(22)*s(9),0,s(36)*s(8),(true->[])),arc(s(22)*s(9),1,s(39)*s(18),(true->[])),arc(s(22)*s(9),2,s(13)*s(24),(true->[])),arc(s(34)*s(15),0,s(49)*s(20),(true->[])),arc(s(34)*s(15),1,s(59)*s(11),(true->[])),arc(s(34)*s(15),2,s(13)*s(24),(true->[])),arc(s(44)*s(11),0,s(49)*s(20),(true->[])),arc(s(44)*s(11),1,s(59)*s(11),(true->[])),arc(s(44)*s(11),2,s(62)*s(1),(true->[])),arc(s(5)*s(25),0,s(16)*s(25),(true->[])),arc(s(5)*s(25),1,s(11)*s(25),(true->[])),arc(s(5)*s(25),2,s(2)*s(25),(true->[])),arc(s(8)*s(25),0,s(15)*s(25),(true->[])),arc(s(8)*s(25),1,s(18)*s(25),(true->[])),arc(s(8)*s(25),2,s(6)*s(25),(true->[])),arc(s(11)*s(24),0,s(27)*s(23),(true->[])),arc(s(11)*s(24),1,s(20)*s(24),(true->[])),arc(s(11)*s(24),2,s(2)*s(25),(true->[])),arc(s(16)*s(23),0,s(26)*s(23),(true->[])),arc(s(16)*s(23),1,s(30)*s(14),(true->[])),arc(s(16)*s(23),2,s(13)*s(25),(true->[])),arc(s(6)*s(25),0,s(16)*s(25),(true->[])),arc(s(6)*s(25),1,s(12)*s(25),(true->[])),arc(s(6)*s(25),2,s(6)*s(25),(true->[])),arc(s(15)*s(23),0,s(25)*s(23),(true->[])),arc(s(15)*s(23),1,s(29)*s(14),(true->[])),arc(s(15)*s(23),2,s(6)*s(25),(true->[])),arc(s(18)*s(14),0,s(25)*s(23),(true->[])),arc(s(18)*s(14),1,s(29)*s(14),(true->[])),arc(s(18)*s(14),2,s(31)*s(14),(true->[])),arc(s(20)*s(19),0,s(36)*s(17),(true->[])),arc(s(20)*s(19),1,s(37)*s(19),(true->[])),arc(s(20)*s(19),2,s(2)*s(25),(true->[])),arc(s(27)*s(17),0,s(35)*s(22),(true->[])),arc(s(27)*s(17),1,s(45)*s(13),(true->[])),arc(s(27)*s(17),2,s(23)*s(24),(true->[])),arc(s(13)*s(24),0,s(27)*s(23),(true->[])),arc(s(13)*s(24),1,s(22)*s(24),(true->[])),arc(s(13)*s(24),2,s(13)*s(25),(true->[])),arc(s(26)*s(22),0,s(34)*s(22),(true->[])),arc(s(26)*s(22),1,s(44)*s(13),(true->[])),arc(s(26)*s(22),2,s(13)*s(25),(true->[])),arc(s(30)*s(13),0,s(34)*s(22),(true->[])),arc(s(30)*s(13),1,s(44)*s(13),(true->[])),arc(s(30)*s(13),2,s(46)*s(5),(true->[])),arc(s(12)*s(24),0,s(27)*s(23),(true->[])),arc(s(12)*s(24),1,s(21)*s(24),(true->[])),arc(s(12)*s(24),2,s(6)*s(25),(true->[])),arc(s(25)*s(22),0,s(33)*s(22),(true->[])),arc(s(25)*s(22),1,s(43)*s(13),(true->[])),arc(s(25)*s(22),2,s(6)*s(25),(true->[])),arc(s(29)*s(13),0,s(33)*s(22),(true->[])),arc(s(29)*s(13),1,s(43)*s(13),(true->[])),arc(s(29)*s(13),2,s(46)*s(5),(true->[])),arc(s(31)*s(5),0,s(36)*s(17),(true->[])),arc(s(31)*s(5),1,s(46)*s(5),(true->[])),arc(s(31)*s(5),2,s(46)*s(5),(true->[])),arc(s(36)*s(8),0,s(51)*s(16),(true->[])),arc(s(36)*s(8),1,s(61)*s(12),(true->[])),arc(s(36)*s(8),2,s(41)*s(10),(true->[])),arc(s(37)*s(18),0,s(62)*s(8),(true->[])),arc(s(37)*s(18),1,s(52)*s(18),(true->[])),arc(s(37)*s(18),2,s(2)*s(25),(true->[])),arc(s(23)*s(10),0,s(36)*s(17),(true->[])),arc(s(23)*s(10),1,s(40)*s(19),(true->[])),arc(s(23)*s(10),2,s(23)*s(24),(true->[])),arc(s(35)*s(16),0,s(50)*s(21),(true->[])),arc(s(35)*s(16),1,s(60)*s(12),(true->[])),arc(s(35)*s(16),2,s(23)*s(24),(true->[])),arc(s(45)*s(12),0,s(50)*s(21),(true->[])),arc(s(45)*s(12),1,s(60)*s(12),(true->[])),arc(s(45)*s(12),2,s(62)*s(2),(true->[])),arc(s(22)*s(19),0,s(36)*s(17),(true->[])),arc(s(22)*s(19),1,s(39)*s(19),(true->[])),arc(s(22)*s(19),2,s(13)*s(25),(true->[])),arc(s(34)*s(21),0,s(49)*s(21),(true->[])),arc(s(34)*s(21),1,s(59)*s(12),(true->[])),arc(s(34)*s(21),2,s(13)*s(25),(true->[])),arc(s(44)*s(12),0,s(49)*s(21),(true->[])),arc(s(44)*s(12),1,s(59)*s(12),(true->[])),arc(s(44)*s(12),2,s(62)*s(2),(true->[])),arc(s(46)*s(2),0,s(62)*s(8),(true->[])),arc(s(46)*s(2),1,s(62)*s(2),(true->[])),arc(s(46)*s(2),2,s(62)*s(2),(true->[])),arc(s(21)*s(19),0,s(36)*s(17),(true->[])),arc(s(21)*s(19),1,s(38)*s(19),(true->[])),arc(s(21)*s(19),2,s(6)*s(25),(true->[])),arc(s(33)*s(21),0,s(48)*s(21),(true->[])),arc(s(33)*s(21),1,s(58)*s(12),(true->[])),arc(s(33)*s(21),2,s(6)*s(25),(true->[])),arc(s(43)*s(12),0,s(48)*s(21),(true->[])),arc(s(43)*s(12),1,s(58)*s(12),(true->[])),arc(s(43)*s(12),2,s(62)*s(2),(true->[])),arc(s(47)*s(20),0,s(47)*s(20),(true->[])),arc(s(47)*s(20),1,s(57)*s(11),(true->[])),arc(s(47)*s(20),2,s(2)*s(25),(true->[])),arc(s(57)*s(11),0,s(47)*s(20),(true->[])),arc(s(57)*s(11),1,s(57)*s(11),(true->[])),arc(s(57)*s(11),2,s(62)*s(1),(true->[])),arc(s(62)*s(1),0,s(62)*s(3),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(1),(true->[])),arc(s(62)*s(3),0,s(62)*s(7),(true->[])),arc(s(62)*s(3),1,s(62)*s(6),(true->[])),arc(s(62)*s(3),2,s(62)*s(4),(true->[])),arc(s(41)*s(4),0,s(62)*s(8),(true->[])),arc(s(41)*s(4),1,s(56)*s(9),(true->[])),arc(s(41)*s(4),2,s(41)*s(10),(true->[])),arc(s(51)*s(7),0,s(51)*s(15),(true->[])),arc(s(51)*s(7),1,s(61)*s(11),(true->[])),arc(s(51)*s(7),2,s(41)*s(10),(true->[])),arc(s(61)*s(6),0,s(51)*s(15),(true->[])),arc(s(61)*s(6),1,s(61)*s(11),(true->[])),arc(s(61)*s(6),2,s(62)*s(1),(true->[])),arc(s(40)*s(9),0,s(62)*s(8),(true->[])),arc(s(40)*s(9),1,s(55)*s(18),(true->[])),arc(s(40)*s(9),2,s(23)*s(24),(true->[])),arc(s(50)*s(15),0,s(50)*s(20),(true->[])),arc(s(50)*s(15),1,s(60)*s(11),(true->[])),arc(s(50)*s(15),2,s(23)*s(24),(true->[])),arc(s(60)*s(11),0,s(50)*s(20),(true->[])),arc(s(60)*s(11),1,s(60)*s(11),(true->[])),arc(s(60)*s(11),2,s(62)*s(1),(true->[])),arc(s(38)*s(18),0,s(62)*s(8),(true->[])),arc(s(38)*s(18),1,s(53)*s(18),(true->[])),arc(s(38)*s(18),2,s(6)*s(25),(true->[])),arc(s(48)*s(20),0,s(48)*s(20),(true->[])),arc(s(48)*s(20),1,s(58)*s(11),(true->[])),arc(s(48)*s(20),2,s(6)*s(25),(true->[])),arc(s(58)*s(11),0,s(48)*s(20),(true->[])),arc(s(58)*s(11),1,s(58)*s(11),(true->[])),arc(s(58)*s(11),2,s(62)*s(1),(true->[])),arc(s(39)*s(18),0,s(62)*s(8),(true->[])),arc(s(39)*s(18),1,s(54)*s(18),(true->[])),arc(s(39)*s(18),2,s(13)*s(25),(true->[])),arc(s(49)*s(20),0,s(49)*s(20),(true->[])),arc(s(49)*s(20),1,s(59)*s(11),(true->[])),arc(s(49)*s(20),2,s(13)*s(25),(true->[])),arc(s(59)*s(11),0,s(49)*s(20),(true->[])),arc(s(59)*s(11),1,s(59)*s(11),(true->[])),arc(s(59)*s(11),2,s(62)*s(1),(true->[])),arc(s(11)*s(25),0,s(27)*s(25),(true->[])),arc(s(11)*s(25),1,s(20)*s(25),(true->[])),arc(s(11)*s(25),2,s(2)*s(25),(true->[])),arc(s(16)*s(25),0,s(26)*s(25),(true->[])),arc(s(16)*s(25),1,s(30)*s(25),(true->[])),arc(s(16)*s(25),2,s(13)*s(25),(true->[])),arc(s(15)*s(25),0,s(25)*s(25),(true->[])),arc(s(15)*s(25),1,s(29)*s(25),(true->[])),arc(s(15)*s(25),2,s(6)*s(25),(true->[])),arc(s(18)*s(25),0,s(25)*s(25),(true->[])),arc(s(18)*s(25),1,s(29)*s(25),(true->[])),arc(s(18)*s(25),2,s(31)*s(25),(true->[])),arc(s(20)*s(24),0,s(36)*s(23),(true->[])),arc(s(20)*s(24),1,s(37)*s(24),(true->[])),arc(s(20)*s(24),2,s(2)*s(25),(true->[])),arc(s(27)*s(23),0,s(35)*s(23),(true->[])),arc(s(27)*s(23),1,s(45)*s(14),(true->[])),arc(s(27)*s(23),2,s(23)*s(25),(true->[])),arc(s(13)*s(25),0,s(27)*s(25),(true->[])),arc(s(13)*s(25),1,s(22)*s(25),(true->[])),arc(s(13)*s(25),2,s(13)*s(25),(true->[])),arc(s(26)*s(23),0,s(34)*s(23),(true->[])),arc(s(26)*s(23),1,s(44)*s(14),(true->[])),arc(s(26)*s(23),2,s(13)*s(25),(true->[])),arc(s(30)*s(14),0,s(34)*s(23),(true->[])),arc(s(30)*s(14),1,s(44)*s(14),(true->[])),arc(s(30)*s(14),2,s(46)*s(14),(true->[])),arc(s(12)*s(25),0,s(27)*s(25),(true->[])),arc(s(12)*s(25),1,s(21)*s(25),(true->[])),arc(s(12)*s(25),2,s(6)*s(25),(true->[])),arc(s(25)*s(23),0,s(33)*s(23),(true->[])),arc(s(25)*s(23),1,s(43)*s(14),(true->[])),arc(s(25)*s(23),2,s(6)*s(25),(true->[])),arc(s(29)*s(14),0,s(33)*s(23),(true->[])),arc(s(29)*s(14),1,s(43)*s(14),(true->[])),arc(s(29)*s(14),2,s(46)*s(14),(true->[])),arc(s(31)*s(14),0,s(36)*s(23),(true->[])),arc(s(31)*s(14),1,s(46)*s(14),(true->[])),arc(s(31)*s(14),2,s(46)*s(14),(true->[])),arc(s(36)*s(17),0,s(51)*s(22),(true->[])),arc(s(36)*s(17),1,s(61)*s(13),(true->[])),arc(s(36)*s(17),2,s(41)*s(24),(true->[])),arc(s(37)*s(19),0,s(62)*s(17),(true->[])),arc(s(37)*s(19),1,s(52)*s(19),(true->[])),arc(s(37)*s(19),2,s(2)*s(25),(true->[])),arc(s(23)*s(24),0,s(36)*s(23),(true->[])),arc(s(23)*s(24),1,s(40)*s(24),(true->[])),arc(s(23)*s(24),2,s(23)*s(25),(true->[])),arc(s(35)*s(22),0,s(50)*s(22),(true->[])),arc(s(35)*s(22),1,s(60)*s(13),(true->[])),arc(s(35)*s(22),2,s(23)*s(25),(true->[])),arc(s(45)*s(13),0,s(50)*s(22),(true->[])),arc(s(45)*s(13),1,s(60)*s(13),(true->[])),arc(s(45)*s(13),2,s(62)*s(5),(true->[])),arc(s(22)*s(24),0,s(36)*s(23),(true->[])),arc(s(22)*s(24),1,s(39)*s(24),(true->[])),arc(s(22)*s(24),2,s(13)*s(25),(true->[])),arc(s(34)*s(22),0,s(49)*s(22),(true->[])),arc(s(34)*s(22),1,s(59)*s(13),(true->[])),arc(s(34)*s(22),2,s(13)*s(25),(true->[])),arc(s(44)*s(13),0,s(49)*s(22),(true->[])),arc(s(44)*s(13),1,s(59)*s(13),(true->[])),arc(s(44)*s(13),2,s(62)*s(5),(true->[])),arc(s(46)*s(5),0,s(62)*s(17),(true->[])),arc(s(46)*s(5),1,s(62)*s(5),(true->[])),arc(s(46)*s(5),2,s(62)*s(5),(true->[])),arc(s(21)*s(24),0,s(36)*s(23),(true->[])),arc(s(21)*s(24),1,s(38)*s(24),(true->[])),arc(s(21)*s(24),2,s(6)*s(25),(true->[])),arc(s(33)*s(22),0,s(48)*s(22),(true->[])),arc(s(33)*s(22),1,s(58)*s(13),(true->[])),arc(s(33)*s(22),2,s(6)*s(25),(true->[])),arc(s(43)*s(13),0,s(48)*s(22),(true->[])),arc(s(43)*s(13),1,s(58)*s(13),(true->[])),arc(s(43)*s(13),2,s(62)*s(5),(true->[])),arc(s(41)*s(10),0,s(62)*s(17),(true->[])),arc(s(41)*s(10),1,s(56)*s(19),(true->[])),arc(s(41)*s(10),2,s(41)*s(24),(true->[])),arc(s(51)*s(16),0,s(51)*s(21),(true->[])),arc(s(51)*s(16),1,s(61)*s(12),(true->[])),arc(s(51)*s(16),2,s(41)*s(24),(true->[])),arc(s(61)*s(12),0,s(51)*s(21),(true->[])),arc(s(61)*s(12),1,s(61)*s(12),(true->[])),arc(s(61)*s(12),2,s(62)*s(2),(true->[])),arc(s(52)*s(18),0,s(62)*s(8),(true->[])),arc(s(52)*s(18),1,s(52)*s(18),(true->[])),arc(s(52)*s(18),2,s(2)*s(25),(true->[])),arc(s(62)*s(8),0,s(62)*s(16),(true->[])),arc(s(62)*s(8),1,s(62)*s(12),(true->[])),arc(s(62)*s(8),2,s(62)*s(10),(true->[])),arc(s(40)*s(19),0,s(62)*s(17),(true->[])),arc(s(40)*s(19),1,s(55)*s(19),(true->[])),arc(s(40)*s(19),2,s(23)*s(25),(true->[])),arc(s(50)*s(21),0,s(50)*s(21),(true->[])),arc(s(50)*s(21),1,s(60)*s(12),(true->[])),arc(s(50)*s(21),2,s(23)*s(25),(true->[])),arc(s(60)*s(12),0,s(50)*s(21),(true->[])),arc(s(60)*s(12),1,s(60)*s(12),(true->[])),arc(s(60)*s(12),2,s(62)*s(2),(true->[])),arc(s(62)*s(2),0,s(62)*s(8),(true->[])),arc(s(62)*s(2),1,s(62)*s(2),(true->[])),arc(s(62)*s(2),2,s(62)*s(2),(true->[])),arc(s(39)*s(19),0,s(62)*s(17),(true->[])),arc(s(39)*s(19),1,s(54)*s(19),(true->[])),arc(s(39)*s(19),2,s(13)*s(25),(true->[])),arc(s(49)*s(21),0,s(49)*s(21),(true->[])),arc(s(49)*s(21),1,s(59)*s(12),(true->[])),arc(s(49)*s(21),2,s(13)*s(25),(true->[])),arc(s(59)*s(12),0,s(49)*s(21),(true->[])),arc(s(59)*s(12),1,s(59)*s(12),(true->[])),arc(s(59)*s(12),2,s(62)*s(2),(true->[])),arc(s(38)*s(19),0,s(62)*s(17),(true->[])),arc(s(38)*s(19),1,s(53)*s(19),(true->[])),arc(s(38)*s(19),2,s(6)*s(25),(true->[])),arc(s(48)*s(21),0,s(48)*s(21),(true->[])),arc(s(48)*s(21),1,s(58)*s(12),(true->[])),arc(s(48)*s(21),2,s(6)*s(25),(true->[])),arc(s(58)*s(12),0,s(48)*s(21),(true->[])),arc(s(58)*s(12),1,s(58)*s(12),(true->[])),arc(s(58)*s(12),2,s(62)*s(2),(true->[])),arc(s(62)*s(4),0,s(62)*s(8),(true->[])),arc(s(62)*s(4),1,s(62)*s(9),(true->[])),arc(s(62)*s(4),2,s(62)*s(10),(true->[])),arc(s(62)*s(6),0,s(62)*s(15),(true->[])),arc(s(62)*s(6),1,s(62)*s(11),(true->[])),arc(s(62)*s(6),2,s(62)*s(1),(true->[])),arc(s(62)*s(7),0,s(62)*s(15),(true->[])),arc(s(62)*s(7),1,s(62)*s(11),(true->[])),arc(s(62)*s(7),2,s(62)*s(10),(true->[])),arc(s(56)*s(9),0,s(62)*s(8),(true->[])),arc(s(56)*s(9),1,s(56)*s(18),(true->[])),arc(s(56)*s(9),2,s(41)*s(24),(true->[])),arc(s(51)*s(15),0,s(51)*s(20),(true->[])),arc(s(51)*s(15),1,s(61)*s(11),(true->[])),arc(s(51)*s(15),2,s(41)*s(24),(true->[])),arc(s(61)*s(11),0,s(51)*s(20),(true->[])),arc(s(61)*s(11),1,s(61)*s(11),(true->[])),arc(s(61)*s(11),2,s(62)*s(1),(true->[])),arc(s(55)*s(18),0,s(62)*s(8),(true->[])),arc(s(55)*s(18),1,s(55)*s(18),(true->[])),arc(s(55)*s(18),2,s(23)*s(25),(true->[])),arc(s(50)*s(20),0,s(50)*s(20),(true->[])),arc(s(50)*s(20),1,s(60)*s(11),(true->[])),arc(s(50)*s(20),2,s(23)*s(25),(true->[])),arc(s(53)*s(18),0,s(62)*s(8),(true->[])),arc(s(53)*s(18),1,s(53)*s(18),(true->[])),arc(s(53)*s(18),2,s(6)*s(25),(true->[])),arc(s(54)*s(18),0,s(62)*s(8),(true->[])),arc(s(54)*s(18),1,s(54)*s(18),(true->[])),arc(s(54)*s(18),2,s(13)*s(25),(true->[])),arc(s(20)*s(25),0,s(36)*s(25),(true->[])),arc(s(20)*s(25),1,s(37)*s(25),(true->[])),arc(s(20)*s(25),2,s(2)*s(25),(true->[])),arc(s(27)*s(25),0,s(35)*s(25),(true->[])),arc(s(27)*s(25),1,s(45)*s(25),(true->[])),arc(s(27)*s(25),2,s(23)*s(25),(true->[])),arc(s(26)*s(25),0,s(34)*s(25),(true->[])),arc(s(26)*s(25),1,s(44)*s(25),(true->[])),arc(s(26)*s(25),2,s(13)*s(25),(true->[])),arc(s(30)*s(25),0,s(34)*s(25),(true->[])),arc(s(30)*s(25),1,s(44)*s(25),(true->[])),arc(s(30)*s(25),2,s(46)*s(25),(true->[])),arc(s(25)*s(25),0,s(33)*s(25),(true->[])),arc(s(25)*s(25),1,s(43)*s(25),(true->[])),arc(s(25)*s(25),2,s(6)*s(25),(true->[])),arc(s(29)*s(25),0,s(33)*s(25),(true->[])),arc(s(29)*s(25),1,s(43)*s(25),(true->[])),arc(s(29)*s(25),2,s(46)*s(25),(true->[])),arc(s(31)*s(25),0,s(36)*s(25),(true->[])),arc(s(31)*s(25),1,s(46)*s(25),(true->[])),arc(s(31)*s(25),2,s(46)*s(25),(true->[])),arc(s(36)*s(23),0,s(51)*s(23),(true->[])),arc(s(36)*s(23),1,s(61)*s(14),(true->[])),arc(s(36)*s(23),2,s(41)*s(25),(true->[])),arc(s(37)*s(24),0,s(62)*s(23),(true->[])),arc(s(37)*s(24),1,s(52)*s(24),(true->[])),arc(s(37)*s(24),2,s(2)*s(25),(true->[])),arc(s(23)*s(25),0,s(36)*s(25),(true->[])),arc(s(23)*s(25),1,s(40)*s(25),(true->[])),arc(s(23)*s(25),2,s(23)*s(25),(true->[])),arc(s(35)*s(23),0,s(50)*s(23),(true->[])),arc(s(35)*s(23),1,s(60)*s(14),(true->[])),arc(s(35)*s(23),2,s(23)*s(25),(true->[])),arc(s(45)*s(14),0,s(50)*s(23),(true->[])),arc(s(45)*s(14),1,s(60)*s(14),(true->[])),arc(s(45)*s(14),2,s(62)*s(14),(true->[])),arc(s(22)*s(25),0,s(36)*s(25),(true->[])),arc(s(22)*s(25),1,s(39)*s(25),(true->[])),arc(s(22)*s(25),2,s(13)*s(25),(true->[])),arc(s(34)*s(23),0,s(49)*s(23),(true->[])),arc(s(34)*s(23),1,s(59)*s(14),(true->[])),arc(s(34)*s(23),2,s(13)*s(25),(true->[])),arc(s(44)*s(14),0,s(49)*s(23),(true->[])),arc(s(44)*s(14),1,s(59)*s(14),(true->[])),arc(s(44)*s(14),2,s(62)*s(14),(true->[])),arc(s(46)*s(14),0,s(62)*s(23),(true->[])),arc(s(46)*s(14),1,s(62)*s(14),(true->[])),arc(s(46)*s(14),2,s(62)*s(14),(true->[])),arc(s(21)*s(25),0,s(36)*s(25),(true->[])),arc(s(21)*s(25),1,s(38)*s(25),(true->[])),arc(s(21)*s(25),2,s(6)*s(25),(true->[])),arc(s(33)*s(23),0,s(48)*s(23),(true->[])),arc(s(33)*s(23),1,s(58)*s(14),(true->[])),arc(s(33)*s(23),2,s(6)*s(25),(true->[])),arc(s(43)*s(14),0,s(48)*s(23),(true->[])),arc(s(43)*s(14),1,s(58)*s(14),(true->[])),arc(s(43)*s(14),2,s(62)*s(14),(true->[])),arc(s(41)*s(24),0,s(62)*s(23),(true->[])),arc(s(41)*s(24),1,s(56)*s(24),(true->[])),arc(s(41)*s(24),2,s(41)*s(25),(true->[])),arc(s(51)*s(22),0,s(51)*s(22),(true->[])),arc(s(51)*s(22),1,s(61)*s(13),(true->[])),arc(s(51)*s(22),2,s(41)*s(25),(true->[])),arc(s(61)*s(13),0,s(51)*s(22),(true->[])),arc(s(61)*s(13),1,s(61)*s(13),(true->[])),arc(s(61)*s(13),2,s(62)*s(5),(true->[])),arc(s(52)*s(19),0,s(62)*s(17),(true->[])),arc(s(52)*s(19),1,s(52)*s(19),(true->[])),arc(s(52)*s(19),2,s(2)*s(25),(true->[])),arc(s(62)*s(17),0,s(62)*s(22),(true->[])),arc(s(62)*s(17),1,s(62)*s(13),(true->[])),arc(s(62)*s(17),2,s(62)*s(24),(true->[])),arc(s(40)*s(24),0,s(62)*s(23),(true->[])),arc(s(40)*s(24),1,s(55)*s(24),(true->[])),arc(s(40)*s(24),2,s(23)*s(25),(true->[])),arc(s(50)*s(22),0,s(50)*s(22),(true->[])),arc(s(50)*s(22),1,s(60)*s(13),(true->[])),arc(s(50)*s(22),2,s(23)*s(25),(true->[])),arc(s(60)*s(13),0,s(50)*s(22),(true->[])),arc(s(60)*s(13),1,s(60)*s(13),(true->[])),arc(s(60)*s(13),2,s(62)*s(5),(true->[])),arc(s(62)*s(5),0,s(62)*s(17),(true->[])),arc(s(62)*s(5),1,s(62)*s(5),(true->[])),arc(s(62)*s(5),2,s(62)*s(5),(true->[])),arc(s(39)*s(24),0,s(62)*s(23),(true->[])),arc(s(39)*s(24),1,s(54)*s(24),(true->[])),arc(s(39)*s(24),2,s(13)*s(25),(true->[])),arc(s(49)*s(22),0,s(49)*s(22),(true->[])),arc(s(49)*s(22),1,s(59)*s(13),(true->[])),arc(s(49)*s(22),2,s(13)*s(25),(true->[])),arc(s(59)*s(13),0,s(49)*s(22),(true->[])),arc(s(59)*s(13),1,s(59)*s(13),(true->[])),arc(s(59)*s(13),2,s(62)*s(5),(true->[])),arc(s(38)*s(24),0,s(62)*s(23),(true->[])),arc(s(38)*s(24),1,s(53)*s(24),(true->[])),arc(s(38)*s(24),2,s(6)*s(25),(true->[])),arc(s(48)*s(22),0,s(48)*s(22),(true->[])),arc(s(48)*s(22),1,s(58)*s(13),(true->[])),arc(s(48)*s(22),2,s(6)*s(25),(true->[])),arc(s(58)*s(13),0,s(48)*s(22),(true->[])),arc(s(58)*s(13),1,s(58)*s(13),(true->[])),arc(s(58)*s(13),2,s(62)*s(5),(true->[])),arc(s(56)*s(19),0,s(62)*s(17),(true->[])),arc(s(56)*s(19),1,s(56)*s(19),(true->[])),arc(s(56)*s(19),2,s(41)*s(25),(true->[])),arc(s(51)*s(21),0,s(51)*s(21),(true->[])),arc(s(51)*s(21),1,s(61)*s(12),(true->[])),arc(s(51)*s(21),2,s(41)*s(25),(true->[])),arc(s(62)*s(10),0,s(62)*s(17),(true->[])),arc(s(62)*s(10),1,s(62)*s(19),(true->[])),arc(s(62)*s(10),2,s(62)*s(24),(true->[])),arc(s(62)*s(12),0,s(62)*s(21),(true->[])),arc(s(62)*s(12),1,s(62)*s(12),(true->[])),arc(s(62)*s(12),2,s(62)*s(2),(true->[])),arc(s(62)*s(16),0,s(62)*s(21),(true->[])),arc(s(62)*s(16),1,s(62)*s(12),(true->[])),arc(s(62)*s(16),2,s(62)*s(24),(true->[])),arc(s(55)*s(19),0,s(62)*s(17),(true->[])),arc(s(55)*s(19),1,s(55)*s(19),(true->[])),arc(s(55)*s(19),2,s(23)*s(25),(true->[])),arc(s(54)*s(19),0,s(62)*s(17),(true->[])),arc(s(54)*s(19),1,s(54)*s(19),(true->[])),arc(s(54)*s(19),2,s(13)*s(25),(true->[])),arc(s(53)*s(19),0,s(62)*s(17),(true->[])),arc(s(53)*s(19),1,s(53)*s(19),(true->[])),arc(s(53)*s(19),2,s(6)*s(25),(true->[])),arc(s(62)*s(9),0,s(62)*s(8),(true->[])),arc(s(62)*s(9),1,s(62)*s(18),(true->[])),arc(s(62)*s(9),2,s(62)*s(24),(true->[])),arc(s(62)*s(11),0,s(62)*s(20),(true->[])),arc(s(62)*s(11),1,s(62)*s(11),(true->[])),arc(s(62)*s(11),2,s(62)*s(1),(true->[])),arc(s(62)*s(15),0,s(62)*s(20),(true->[])),arc(s(62)*s(15),1,s(62)*s(11),(true->[])),arc(s(62)*s(15),2,s(62)*s(24),(true->[])),arc(s(56)*s(18),0,s(62)*s(8),(true->[])),arc(s(56)*s(18),1,s(56)*s(18),(true->[])),arc(s(56)*s(18),2,s(41)*s(25),(true->[])),arc(s(51)*s(20),0,s(51)*s(20),(true->[])),arc(s(51)*s(20),1,s(61)*s(11),(true->[])),arc(s(51)*s(20),2,s(41)*s(25),(true->[])),arc(s(36)*s(25),0,s(51)*s(25),(true->[])),arc(s(36)*s(25),1,s(61)*s(25),(true->[])),arc(s(36)*s(25),2,s(41)*s(25),(true->[])),arc(s(37)*s(25),0,s(62)*s(25),(true->[])),arc(s(37)*s(25),1,s(52)*s(25),(true->[])),arc(s(37)*s(25),2,s(2)*s(25),(true->[])),arc(s(35)*s(25),0,s(50)*s(25),(true->[])),arc(s(35)*s(25),1,s(60)*s(25),(true->[])),arc(s(35)*s(25),2,s(23)*s(25),(true->[])),arc(s(45)*s(25),0,s(50)*s(25),(true->[])),arc(s(45)*s(25),1,s(60)*s(25),(true->[])),arc(s(45)*s(25),2,s(62)*s(25),(true->[])),arc(s(34)*s(25),0,s(49)*s(25),(true->[])),arc(s(34)*s(25),1,s(59)*s(25),(true->[])),arc(s(34)*s(25),2,s(13)*s(25),(true->[])),arc(s(44)*s(25),0,s(49)*s(25),(true->[])),arc(s(44)*s(25),1,s(59)*s(25),(true->[])),arc(s(44)*s(25),2,s(62)*s(25),(true->[])),arc(s(46)*s(25),0,s(62)*s(25),(true->[])),arc(s(46)*s(25),1,s(62)*s(25),(true->[])),arc(s(46)*s(25),2,s(62)*s(25),(true->[])),arc(s(33)*s(25),0,s(48)*s(25),(true->[])),arc(s(33)*s(25),1,s(58)*s(25),(true->[])),arc(s(33)*s(25),2,s(6)*s(25),(true->[])),arc(s(43)*s(25),0,s(48)*s(25),(true->[])),arc(s(43)*s(25),1,s(58)*s(25),(true->[])),arc(s(43)*s(25),2,s(62)*s(25),(true->[])),arc(s(41)*s(25),0,s(62)*s(25),(true->[])),arc(s(41)*s(25),1,s(56)*s(25),(true->[])),arc(s(41)*s(25),2,s(41)*s(25),(true->[])),arc(s(51)*s(23),0,s(51)*s(23),(true->[])),arc(s(51)*s(23),1,s(61)*s(14),(true->[])),arc(s(51)*s(23),2,s(41)*s(25),(true->[])),arc(s(61)*s(14),0,s(51)*s(23),(true->[])),arc(s(61)*s(14),1,s(61)*s(14),(true->[])),arc(s(61)*s(14),2,s(62)*s(14),(true->[])),arc(s(52)*s(24),0,s(62)*s(23),(true->[])),arc(s(52)*s(24),1,s(52)*s(24),(true->[])),arc(s(52)*s(24),2,s(2)*s(25),(true->[])),arc(s(62)*s(23),0,s(62)*s(23),(true->[])),arc(s(62)*s(23),1,s(62)*s(14),(true->[])),arc(s(62)*s(23),2,s(62)*s(25),(true->[])),arc(s(40)*s(25),0,s(62)*s(25),(true->[])),arc(s(40)*s(25),1,s(55)*s(25),(true->[])),arc(s(40)*s(25),2,s(23)*s(25),(true->[])),arc(s(50)*s(23),0,s(50)*s(23),(true->[])),arc(s(50)*s(23),1,s(60)*s(14),(true->[])),arc(s(50)*s(23),2,s(23)*s(25),(true->[])),arc(s(60)*s(14),0,s(50)*s(23),(true->[])),arc(s(60)*s(14),1,s(60)*s(14),(true->[])),arc(s(60)*s(14),2,s(62)*s(14),(true->[])),arc(s(62)*s(14),0,s(62)*s(23),(true->[])),arc(s(62)*s(14),1,s(62)*s(14),(true->[])),arc(s(62)*s(14),2,s(62)*s(14),(true->[])),arc(s(39)*s(25),0,s(62)*s(25),(true->[])),arc(s(39)*s(25),1,s(54)*s(25),(true->[])),arc(s(39)*s(25),2,s(13)*s(25),(true->[])),arc(s(49)*s(23),0,s(49)*s(23),(true->[])),arc(s(49)*s(23),1,s(59)*s(14),(true->[])),arc(s(49)*s(23),2,s(13)*s(25),(true->[])),arc(s(59)*s(14),0,s(49)*s(23),(true->[])),arc(s(59)*s(14),1,s(59)*s(14),(true->[])),arc(s(59)*s(14),2,s(62)*s(14),(true->[])),arc(s(38)*s(25),0,s(62)*s(25),(true->[])),arc(s(38)*s(25),1,s(53)*s(25),(true->[])),arc(s(38)*s(25),2,s(6)*s(25),(true->[])),arc(s(48)*s(23),0,s(48)*s(23),(true->[])),arc(s(48)*s(23),1,s(58)*s(14),(true->[])),arc(s(48)*s(23),2,s(6)*s(25),(true->[])),arc(s(58)*s(14),0,s(48)*s(23),(true->[])),arc(s(58)*s(14),1,s(58)*s(14),(true->[])),arc(s(58)*s(14),2,s(62)*s(14),(true->[])),arc(s(56)*s(24),0,s(62)*s(23),(true->[])),arc(s(56)*s(24),1,s(56)*s(24),(true->[])),arc(s(56)*s(24),2,s(41)*s(25),(true->[])),arc(s(62)*s(13),0,s(62)*s(22),(true->[])),arc(s(62)*s(13),1,s(62)*s(13),(true->[])),arc(s(62)*s(13),2,s(62)*s(5),(true->[])),arc(s(62)*s(22),0,s(62)*s(22),(true->[])),arc(s(62)*s(22),1,s(62)*s(13),(true->[])),arc(s(62)*s(22),2,s(62)*s(25),(true->[])),arc(s(62)*s(24),0,s(62)*s(23),(true->[])),arc(s(62)*s(24),1,s(62)*s(24),(true->[])),arc(s(62)*s(24),2,s(62)*s(25),(true->[])),arc(s(55)*s(24),0,s(62)*s(23),(true->[])),arc(s(55)*s(24),1,s(55)*s(24),(true->[])),arc(s(55)*s(24),2,s(23)*s(25),(true->[])),arc(s(54)*s(24),0,s(62)*s(23),(true->[])),arc(s(54)*s(24),1,s(54)*s(24),(true->[])),arc(s(54)*s(24),2,s(13)*s(25),(true->[])),arc(s(53)*s(24),0,s(62)*s(23),(true->[])),arc(s(53)*s(24),1,s(53)*s(24),(true->[])),arc(s(53)*s(24),2,s(6)*s(25),(true->[])),arc(s(62)*s(19),0,s(62)*s(17),(true->[])),arc(s(62)*s(19),1,s(62)*s(19),(true->[])),arc(s(62)*s(19),2,s(62)*s(25),(true->[])),arc(s(62)*s(21),0,s(62)*s(21),(true->[])),arc(s(62)*s(21),1,s(62)*s(12),(true->[])),arc(s(62)*s(21),2,s(62)*s(25),(true->[])),arc(s(62)*s(18),0,s(62)*s(8),(true->[])),arc(s(62)*s(18),1,s(62)*s(18),(true->[])),arc(s(62)*s(18),2,s(62)*s(25),(true->[])),arc(s(62)*s(20),0,s(62)*s(20),(true->[])),arc(s(62)*s(20),1,s(62)*s(11),(true->[])),arc(s(62)*s(20),2,s(62)*s(25),(true->[])),arc(s(51)*s(25),0,s(51)*s(25),(true->[])),arc(s(51)*s(25),1,s(61)*s(25),(true->[])),arc(s(51)*s(25),2,s(41)*s(25),(true->[])),arc(s(61)*s(25),0,s(51)*s(25),(true->[])),arc(s(61)*s(25),1,s(61)*s(25),(true->[])),arc(s(61)*s(25),2,s(62)*s(25),(true->[])),arc(s(52)*s(25),0,s(62)*s(25),(true->[])),arc(s(52)*s(25),1,s(52)*s(25),(true->[])),arc(s(52)*s(25),2,s(2)*s(25),(true->[])),arc(s(62)*s(25),0,s(62)*s(25),(true->[])),arc(s(62)*s(25),1,s(62)*s(25),(true->[])),arc(s(62)*s(25),2,s(62)*s(25),(true->[])),arc(s(50)*s(25),0,s(50)*s(25),(true->[])),arc(s(50)*s(25),1,s(60)*s(25),(true->[])),arc(s(50)*s(25),2,s(23)*s(25),(true->[])),arc(s(60)*s(25),0,s(50)*s(25),(true->[])),arc(s(60)*s(25),1,s(60)*s(25),(true->[])),arc(s(60)*s(25),2,s(62)*s(25),(true->[])),arc(s(49)*s(25),0,s(49)*s(25),(true->[])),arc(s(49)*s(25),1,s(59)*s(25),(true->[])),arc(s(49)*s(25),2,s(13)*s(25),(true->[])),arc(s(59)*s(25),0,s(49)*s(25),(true->[])),arc(s(59)*s(25),1,s(59)*s(25),(true->[])),arc(s(59)*s(25),2,s(62)*s(25),(true->[])),arc(s(48)*s(25),0,s(48)*s(25),(true->[])),arc(s(48)*s(25),1,s(58)*s(25),(true->[])),arc(s(48)*s(25),2,s(6)*s(25),(true->[])),arc(s(58)*s(25),0,s(48)*s(25),(true->[])),arc(s(58)*s(25),1,s(58)*s(25),(true->[])),arc(s(58)*s(25),2,s(62)*s(25),(true->[])),arc(s(56)*s(25),0,s(62)*s(25),(true->[])),arc(s(56)*s(25),1,s(56)*s(25),(true->[])),arc(s(56)*s(25),2,s(41)*s(25),(true->[])),arc(s(55)*s(25),0,s(62)*s(25),(true->[])),arc(s(55)*s(25),1,s(55)*s(25),(true->[])),arc(s(55)*s(25),2,s(23)*s(25),(true->[])),arc(s(54)*s(25),0,s(62)*s(25),(true->[])),arc(s(54)*s(25),1,s(54)*s(25),(true->[])),arc(s(54)*s(25),2,s(13)*s(25),(true->[])),arc(s(53)*s(25),0,s(62)*s(25),(true->[])),arc(s(53)*s(25),1,s(53)*s(25),(true->[])),arc(s(53)*s(25),2,s(6)*s(25),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_summit, sum_width_summit_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(66)*s(3)),sink(s(67)*s(3)),sink(s(68)*s(3)),sink(s(69)*s(3)),sink(s(70)*s(3)),sink(s(71)*s(3)),sink(s(72)*s(3)),sink(s(73)*s(3)),sink(s(74)*s(3)),sink(s(75)*s(3)),sink(s(76)*s(3)),sink(s(78)*s(3)),sink(s(79)*s(3)),sink(s(80)*s(3)),sink(s(81)*s(3)),sink(s(82)*s(3)),sink(s(83)*s(3))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(9)*s(1),(true->[])),arc(s(3)*s(2),2,s(2)*s(3),(true->[])),arc(s(4)*s(1),0,s(8)*s(2),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(3),0,s(8)*s(3),(true->[])),arc(s(2)*s(3),1,s(5)*s(3),(true->[])),arc(s(2)*s(3),2,s(2)*s(3),(true->[])),arc(s(7)*s(2),0,s(14)*s(2),(true->[])),arc(s(7)*s(2),1,s(17)*s(1),(true->[])),arc(s(7)*s(2),2,s(2)*s(3),(true->[])),arc(s(9)*s(1),0,s(14)*s(2),(true->[])),arc(s(9)*s(1),1,s(17)*s(1),(true->[])),arc(s(9)*s(1),2,s(19)*s(1),(true->[])),arc(s(8)*s(2),0,s(15)*s(2),(true->[])),arc(s(8)*s(2),1,s(18)*s(1),(true->[])),arc(s(8)*s(2),2,s(6)*s(3),(true->[])),arc(s(10)*s(1),0,s(16)*s(2),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(5)*s(3),0,s(16)*s(3),(true->[])),arc(s(5)*s(3),1,s(11)*s(3),(true->[])),arc(s(5)*s(3),2,s(2)*s(3),(true->[])),arc(s(8)*s(3),0,s(15)*s(3),(true->[])),arc(s(8)*s(3),1,s(18)*s(3),(true->[])),arc(s(8)*s(3),2,s(6)*s(3),(true->[])),arc(s(14)*s(2),0,s(24)*s(2),(true->[])),arc(s(14)*s(2),1,s(28)*s(1),(true->[])),arc(s(14)*s(2),2,s(2)*s(3),(true->[])),arc(s(17)*s(1),0,s(24)*s(2),(true->[])),arc(s(17)*s(1),1,s(28)*s(1),(true->[])),arc(s(17)*s(1),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(27)*s(2),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(3),0,s(16)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(6)*s(3),(true->[])),arc(s(15)*s(2),0,s(25)*s(2),(true->[])),arc(s(15)*s(2),1,s(29)*s(1),(true->[])),arc(s(15)*s(2),2,s(6)*s(3),(true->[])),arc(s(18)*s(1),0,s(25)*s(2),(true->[])),arc(s(18)*s(1),1,s(29)*s(1),(true->[])),arc(s(18)*s(1),2,s(31)*s(1),(true->[])),arc(s(16)*s(2),0,s(26)*s(2),(true->[])),arc(s(16)*s(2),1,s(30)*s(1),(true->[])),arc(s(16)*s(2),2,s(13)*s(3),(true->[])),arc(s(11)*s(3),0,s(27)*s(3),(true->[])),arc(s(11)*s(3),1,s(20)*s(3),(true->[])),arc(s(11)*s(3),2,s(2)*s(3),(true->[])),arc(s(16)*s(3),0,s(26)*s(3),(true->[])),arc(s(16)*s(3),1,s(30)*s(3),(true->[])),arc(s(16)*s(3),2,s(13)*s(3),(true->[])),arc(s(15)*s(3),0,s(25)*s(3),(true->[])),arc(s(15)*s(3),1,s(29)*s(3),(true->[])),arc(s(15)*s(3),2,s(6)*s(3),(true->[])),arc(s(18)*s(3),0,s(25)*s(3),(true->[])),arc(s(18)*s(3),1,s(29)*s(3),(true->[])),arc(s(18)*s(3),2,s(31)*s(3),(true->[])),arc(s(24)*s(2),0,s(37)*s(2),(true->[])),arc(s(24)*s(2),1,s(42)*s(1),(true->[])),arc(s(24)*s(2),2,s(2)*s(3),(true->[])),arc(s(28)*s(1),0,s(37)*s(2),(true->[])),arc(s(28)*s(1),1,s(42)*s(1),(true->[])),arc(s(28)*s(1),2,s(46)*s(1),(true->[])),arc(s(31)*s(1),0,s(41)*s(2),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(46)*s(1),(true->[])),arc(s(27)*s(2),0,s(40)*s(2),(true->[])),arc(s(27)*s(2),1,s(45)*s(1),(true->[])),arc(s(27)*s(2),2,s(23)*s(3),(true->[])),arc(s(12)*s(3),0,s(27)*s(3),(true->[])),arc(s(12)*s(3),1,s(21)*s(3),(true->[])),arc(s(12)*s(3),2,s(6)*s(3),(true->[])),arc(s(25)*s(2),0,s(38)*s(2),(true->[])),arc(s(25)*s(2),1,s(43)*s(1),(true->[])),arc(s(25)*s(2),2,s(6)*s(3),(true->[])),arc(s(29)*s(1),0,s(38)*s(2),(true->[])),arc(s(29)*s(1),1,s(43)*s(1),(true->[])),arc(s(29)*s(1),2,s(46)*s(1),(true->[])),arc(s(13)*s(3),0,s(27)*s(3),(true->[])),arc(s(13)*s(3),1,s(22)*s(3),(true->[])),arc(s(13)*s(3),2,s(13)*s(3),(true->[])),arc(s(26)*s(2),0,s(39)*s(2),(true->[])),arc(s(26)*s(2),1,s(44)*s(1),(true->[])),arc(s(26)*s(2),2,s(13)*s(3),(true->[])),arc(s(30)*s(1),0,s(39)*s(2),(true->[])),arc(s(30)*s(1),1,s(44)*s(1),(true->[])),arc(s(30)*s(1),2,s(46)*s(1),(true->[])),arc(s(20)*s(3),0,s(41)*s(3),(true->[])),arc(s(20)*s(3),1,s(32)*s(3),(true->[])),arc(s(20)*s(3),2,s(2)*s(3),(true->[])),arc(s(27)*s(3),0,s(40)*s(3),(true->[])),arc(s(27)*s(3),1,s(45)*s(3),(true->[])),arc(s(27)*s(3),2,s(23)*s(3),(true->[])),arc(s(26)*s(3),0,s(39)*s(3),(true->[])),arc(s(26)*s(3),1,s(44)*s(3),(true->[])),arc(s(26)*s(3),2,s(13)*s(3),(true->[])),arc(s(30)*s(3),0,s(39)*s(3),(true->[])),arc(s(30)*s(3),1,s(44)*s(3),(true->[])),arc(s(30)*s(3),2,s(46)*s(3),(true->[])),arc(s(25)*s(3),0,s(38)*s(3),(true->[])),arc(s(25)*s(3),1,s(43)*s(3),(true->[])),arc(s(25)*s(3),2,s(6)*s(3),(true->[])),arc(s(29)*s(3),0,s(38)*s(3),(true->[])),arc(s(29)*s(3),1,s(43)*s(3),(true->[])),arc(s(29)*s(3),2,s(46)*s(3),(true->[])),arc(s(31)*s(3),0,s(41)*s(3),(true->[])),arc(s(31)*s(3),1,s(46)*s(3),(true->[])),arc(s(31)*s(3),2,s(46)*s(3),(true->[])),arc(s(37)*s(2),0,s(47)*s(2),(true->[])),arc(s(37)*s(2),1,s(59)*s(1),(true->[])),arc(s(37)*s(2),2,s(2)*s(3),(true->[])),arc(s(42)*s(1),0,s(47)*s(2),(true->[])),arc(s(42)*s(1),1,s(59)*s(1),(true->[])),arc(s(42)*s(1),2,s(64)*s(1),(true->[])),arc(s(46)*s(1),0,s(52)*s(2),(true->[])),arc(s(46)*s(1),1,s(64)*s(1),(true->[])),arc(s(46)*s(1),2,s(64)*s(1),(true->[])),arc(s(41)*s(2),0,s(51)*s(2),(true->[])),arc(s(41)*s(2),1,s(63)*s(1),(true->[])),arc(s(41)*s(2),2,s(36)*s(3),(true->[])),arc(s(23)*s(3),0,s(41)*s(3),(true->[])),arc(s(23)*s(3),1,s(35)*s(3),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(40)*s(2),0,s(50)*s(2),(true->[])),arc(s(40)*s(2),1,s(62)*s(1),(true->[])),arc(s(40)*s(2),2,s(23)*s(3),(true->[])),arc(s(45)*s(1),0,s(50)*s(2),(true->[])),arc(s(45)*s(1),1,s(62)*s(1),(true->[])),arc(s(45)*s(1),2,s(64)*s(1),(true->[])),arc(s(21)*s(3),0,s(41)*s(3),(true->[])),arc(s(21)*s(3),1,s(33)*s(3),(true->[])),arc(s(21)*s(3),2,s(6)*s(3),(true->[])),arc(s(38)*s(2),0,s(48)*s(2),(true->[])),arc(s(38)*s(2),1,s(60)*s(1),(true->[])),arc(s(38)*s(2),2,s(6)*s(3),(true->[])),arc(s(43)*s(1),0,s(48)*s(2),(true->[])),arc(s(43)*s(1),1,s(60)*s(1),(true->[])),arc(s(43)*s(1),2,s(64)*s(1),(true->[])),arc(s(22)*s(3),0,s(41)*s(3),(true->[])),arc(s(22)*s(3),1,s(34)*s(3),(true->[])),arc(s(22)*s(3),2,s(13)*s(3),(true->[])),arc(s(39)*s(2),0,s(49)*s(2),(true->[])),arc(s(39)*s(2),1,s(61)*s(1),(true->[])),arc(s(39)*s(2),2,s(13)*s(3),(true->[])),arc(s(44)*s(1),0,s(49)*s(2),(true->[])),arc(s(44)*s(1),1,s(61)*s(1),(true->[])),arc(s(44)*s(1),2,s(64)*s(1),(true->[])),arc(s(32)*s(3),0,s(52)*s(3),(true->[])),arc(s(32)*s(3),1,s(53)*s(3),(true->[])),arc(s(32)*s(3),2,s(2)*s(3),(true->[])),arc(s(41)*s(3),0,s(51)*s(3),(true->[])),arc(s(41)*s(3),1,s(63)*s(3),(true->[])),arc(s(41)*s(3),2,s(36)*s(3),(true->[])),arc(s(40)*s(3),0,s(50)*s(3),(true->[])),arc(s(40)*s(3),1,s(62)*s(3),(true->[])),arc(s(40)*s(3),2,s(23)*s(3),(true->[])),arc(s(45)*s(3),0,s(50)*s(3),(true->[])),arc(s(45)*s(3),1,s(62)*s(3),(true->[])),arc(s(45)*s(3),2,s(64)*s(3),(true->[])),arc(s(39)*s(3),0,s(49)*s(3),(true->[])),arc(s(39)*s(3),1,s(61)*s(3),(true->[])),arc(s(39)*s(3),2,s(13)*s(3),(true->[])),arc(s(44)*s(3),0,s(49)*s(3),(true->[])),arc(s(44)*s(3),1,s(61)*s(3),(true->[])),arc(s(44)*s(3),2,s(64)*s(3),(true->[])),arc(s(46)*s(3),0,s(52)*s(3),(true->[])),arc(s(46)*s(3),1,s(64)*s(3),(true->[])),arc(s(46)*s(3),2,s(64)*s(3),(true->[])),arc(s(38)*s(3),0,s(48)*s(3),(true->[])),arc(s(38)*s(3),1,s(60)*s(3),(true->[])),arc(s(38)*s(3),2,s(6)*s(3),(true->[])),arc(s(43)*s(3),0,s(48)*s(3),(true->[])),arc(s(43)*s(3),1,s(60)*s(3),(true->[])),arc(s(43)*s(3),2,s(64)*s(3),(true->[])),arc(s(47)*s(2),0,s(65)*s(2),(true->[])),arc(s(47)*s(2),1,s(77)*s(1),(true->[])),arc(s(47)*s(2),2,s(2)*s(3),(true->[])),arc(s(59)*s(1),0,s(65)*s(2),(true->[])),arc(s(59)*s(1),1,s(77)*s(1),(true->[])),arc(s(59)*s(1),2,s(83)*s(1),(true->[])),arc(s(64)*s(1),0,s(83)*s(2),(true->[])),arc(s(64)*s(1),1,s(83)*s(1),(true->[])),arc(s(64)*s(1),2,s(83)*s(1),(true->[])),arc(s(52)*s(2),0,s(70)*s(2),(true->[])),arc(s(52)*s(2),1,s(82)*s(1),(true->[])),arc(s(52)*s(2),2,s(58)*s(3),(true->[])),arc(s(36)*s(3),0,s(52)*s(3),(true->[])),arc(s(36)*s(3),1,s(57)*s(3),(true->[])),arc(s(36)*s(3),2,s(36)*s(3),(true->[])),arc(s(51)*s(2),0,s(69)*s(2),(true->[])),arc(s(51)*s(2),1,s(81)*s(1),(true->[])),arc(s(51)*s(2),2,s(36)*s(3),(true->[])),arc(s(63)*s(1),0,s(69)*s(2),(true->[])),arc(s(63)*s(1),1,s(81)*s(1),(true->[])),arc(s(63)*s(1),2,s(83)*s(1),(true->[])),arc(s(35)*s(3),0,s(52)*s(3),(true->[])),arc(s(35)*s(3),1,s(56)*s(3),(true->[])),arc(s(35)*s(3),2,s(23)*s(3),(true->[])),arc(s(50)*s(2),0,s(68)*s(2),(true->[])),arc(s(50)*s(2),1,s(80)*s(1),(true->[])),arc(s(50)*s(2),2,s(23)*s(3),(true->[])),arc(s(62)*s(1),0,s(68)*s(2),(true->[])),arc(s(62)*s(1),1,s(80)*s(1),(true->[])),arc(s(62)*s(1),2,s(83)*s(1),(true->[])),arc(s(33)*s(3),0,s(52)*s(3),(true->[])),arc(s(33)*s(3),1,s(54)*s(3),(true->[])),arc(s(33)*s(3),2,s(6)*s(3),(true->[])),arc(s(48)*s(2),0,s(66)*s(2),(true->[])),arc(s(48)*s(2),1,s(78)*s(1),(true->[])),arc(s(48)*s(2),2,s(6)*s(3),(true->[])),arc(s(60)*s(1),0,s(66)*s(2),(true->[])),arc(s(60)*s(1),1,s(78)*s(1),(true->[])),arc(s(60)*s(1),2,s(83)*s(1),(true->[])),arc(s(34)*s(3),0,s(52)*s(3),(true->[])),arc(s(34)*s(3),1,s(55)*s(3),(true->[])),arc(s(34)*s(3),2,s(13)*s(3),(true->[])),arc(s(49)*s(2),0,s(67)*s(2),(true->[])),arc(s(49)*s(2),1,s(79)*s(1),(true->[])),arc(s(49)*s(2),2,s(13)*s(3),(true->[])),arc(s(61)*s(1),0,s(67)*s(2),(true->[])),arc(s(61)*s(1),1,s(79)*s(1),(true->[])),arc(s(61)*s(1),2,s(83)*s(1),(true->[])),arc(s(52)*s(3),0,s(70)*s(3),(true->[])),arc(s(52)*s(3),1,s(82)*s(3),(true->[])),arc(s(52)*s(3),2,s(58)*s(3),(true->[])),arc(s(53)*s(3),0,s(83)*s(3),(true->[])),arc(s(53)*s(3),1,s(71)*s(3),(true->[])),arc(s(53)*s(3),2,s(2)*s(3),(true->[])),arc(s(51)*s(3),0,s(69)*s(3),(true->[])),arc(s(51)*s(3),1,s(81)*s(3),(true->[])),arc(s(51)*s(3),2,s(36)*s(3),(true->[])),arc(s(63)*s(3),0,s(69)*s(3),(true->[])),arc(s(63)*s(3),1,s(81)*s(3),(true->[])),arc(s(63)*s(3),2,s(83)*s(3),(true->[])),arc(s(50)*s(3),0,s(68)*s(3),(true->[])),arc(s(50)*s(3),1,s(80)*s(3),(true->[])),arc(s(50)*s(3),2,s(23)*s(3),(true->[])),arc(s(62)*s(3),0,s(68)*s(3),(true->[])),arc(s(62)*s(3),1,s(80)*s(3),(true->[])),arc(s(62)*s(3),2,s(83)*s(3),(true->[])),arc(s(64)*s(3),0,s(83)*s(3),(true->[])),arc(s(64)*s(3),1,s(83)*s(3),(true->[])),arc(s(64)*s(3),2,s(83)*s(3),(true->[])),arc(s(49)*s(3),0,s(67)*s(3),(true->[])),arc(s(49)*s(3),1,s(79)*s(3),(true->[])),arc(s(49)*s(3),2,s(13)*s(3),(true->[])),arc(s(61)*s(3),0,s(67)*s(3),(true->[])),arc(s(61)*s(3),1,s(79)*s(3),(true->[])),arc(s(61)*s(3),2,s(83)*s(3),(true->[])),arc(s(48)*s(3),0,s(66)*s(3),(true->[])),arc(s(48)*s(3),1,s(78)*s(3),(true->[])),arc(s(48)*s(3),2,s(6)*s(3),(true->[])),arc(s(60)*s(3),0,s(66)*s(3),(true->[])),arc(s(60)*s(3),1,s(78)*s(3),(true->[])),arc(s(60)*s(3),2,s(83)*s(3),(true->[])),arc(s(65)*s(2),0,s(65)*s(2),(true->[])),arc(s(65)*s(2),1,s(77)*s(1),(true->[])),arc(s(65)*s(2),2,s(2)*s(3),(true->[])),arc(s(77)*s(1),0,s(65)*s(2),(true->[])),arc(s(77)*s(1),1,s(77)*s(1),(true->[])),arc(s(77)*s(1),2,s(83)*s(1),(true->[])),arc(s(83)*s(1),0,s(83)*s(2),(true->[])),arc(s(83)*s(1),1,s(83)*s(1),(true->[])),arc(s(83)*s(1),2,s(83)*s(1),(true->[])),arc(s(83)*s(2),0,s(83)*s(2),(true->[])),arc(s(83)*s(2),1,s(83)*s(1),(true->[])),arc(s(83)*s(2),2,s(83)*s(3),(true->[])),arc(s(58)*s(3),0,s(83)*s(3),(true->[])),arc(s(58)*s(3),1,s(76)*s(3),(true->[])),arc(s(58)*s(3),2,s(58)*s(3),(true->[])),arc(s(70)*s(2),0,s(70)*s(2),(true->[])),arc(s(70)*s(2),1,s(82)*s(1),(true->[])),arc(s(70)*s(2),2,s(58)*s(3),(true->[])),arc(s(82)*s(1),0,s(70)*s(2),(true->[])),arc(s(82)*s(1),1,s(82)*s(1),(true->[])),arc(s(82)*s(1),2,s(83)*s(1),(true->[])),arc(s(57)*s(3),0,s(83)*s(3),(true->[])),arc(s(57)*s(3),1,s(75)*s(3),(true->[])),arc(s(57)*s(3),2,s(36)*s(3),(true->[])),arc(s(69)*s(2),0,s(69)*s(2),(true->[])),arc(s(69)*s(2),1,s(81)*s(1),(true->[])),arc(s(69)*s(2),2,s(36)*s(3),(true->[])),arc(s(81)*s(1),0,s(69)*s(2),(true->[])),arc(s(81)*s(1),1,s(81)*s(1),(true->[])),arc(s(81)*s(1),2,s(83)*s(1),(true->[])),arc(s(56)*s(3),0,s(83)*s(3),(true->[])),arc(s(56)*s(3),1,s(74)*s(3),(true->[])),arc(s(56)*s(3),2,s(23)*s(3),(true->[])),arc(s(68)*s(2),0,s(68)*s(2),(true->[])),arc(s(68)*s(2),1,s(80)*s(1),(true->[])),arc(s(68)*s(2),2,s(23)*s(3),(true->[])),arc(s(80)*s(1),0,s(68)*s(2),(true->[])),arc(s(80)*s(1),1,s(80)*s(1),(true->[])),arc(s(80)*s(1),2,s(83)*s(1),(true->[])),arc(s(54)*s(3),0,s(83)*s(3),(true->[])),arc(s(54)*s(3),1,s(72)*s(3),(true->[])),arc(s(54)*s(3),2,s(6)*s(3),(true->[])),arc(s(66)*s(2),0,s(66)*s(2),(true->[])),arc(s(66)*s(2),1,s(78)*s(1),(true->[])),arc(s(66)*s(2),2,s(6)*s(3),(true->[])),arc(s(78)*s(1),0,s(66)*s(2),(true->[])),arc(s(78)*s(1),1,s(78)*s(1),(true->[])),arc(s(78)*s(1),2,s(83)*s(1),(true->[])),arc(s(55)*s(3),0,s(83)*s(3),(true->[])),arc(s(55)*s(3),1,s(73)*s(3),(true->[])),arc(s(55)*s(3),2,s(13)*s(3),(true->[])),arc(s(67)*s(2),0,s(67)*s(2),(true->[])),arc(s(67)*s(2),1,s(79)*s(1),(true->[])),arc(s(67)*s(2),2,s(13)*s(3),(true->[])),arc(s(79)*s(1),0,s(67)*s(2),(true->[])),arc(s(79)*s(1),1,s(79)*s(1),(true->[])),arc(s(79)*s(1),2,s(83)*s(1),(true->[])),arc(s(70)*s(3),0,s(70)*s(3),(true->[])),arc(s(70)*s(3),1,s(82)*s(3),(true->[])),arc(s(70)*s(3),2,s(58)*s(3),(true->[])),arc(s(82)*s(3),0,s(70)*s(3),(true->[])),arc(s(82)*s(3),1,s(82)*s(3),(true->[])),arc(s(82)*s(3),2,s(83)*s(3),(true->[])),arc(s(71)*s(3),0,s(83)*s(3),(true->[])),arc(s(71)*s(3),1,s(71)*s(3),(true->[])),arc(s(71)*s(3),2,s(2)*s(3),(true->[])),arc(s(83)*s(3),0,s(83)*s(3),(true->[])),arc(s(83)*s(3),1,s(83)*s(3),(true->[])),arc(s(83)*s(3),2,s(83)*s(3),(true->[])),arc(s(69)*s(3),0,s(69)*s(3),(true->[])),arc(s(69)*s(3),1,s(81)*s(3),(true->[])),arc(s(69)*s(3),2,s(36)*s(3),(true->[])),arc(s(81)*s(3),0,s(69)*s(3),(true->[])),arc(s(81)*s(3),1,s(81)*s(3),(true->[])),arc(s(81)*s(3),2,s(83)*s(3),(true->[])),arc(s(68)*s(3),0,s(68)*s(3),(true->[])),arc(s(68)*s(3),1,s(80)*s(3),(true->[])),arc(s(68)*s(3),2,s(23)*s(3),(true->[])),arc(s(80)*s(3),0,s(68)*s(3),(true->[])),arc(s(80)*s(3),1,s(80)*s(3),(true->[])),arc(s(80)*s(3),2,s(83)*s(3),(true->[])),arc(s(67)*s(3),0,s(67)*s(3),(true->[])),arc(s(67)*s(3),1,s(79)*s(3),(true->[])),arc(s(67)*s(3),2,s(13)*s(3),(true->[])),arc(s(79)*s(3),0,s(67)*s(3),(true->[])),arc(s(79)*s(3),1,s(79)*s(3),(true->[])),arc(s(79)*s(3),2,s(83)*s(3),(true->[])),arc(s(66)*s(3),0,s(66)*s(3),(true->[])),arc(s(66)*s(3),1,s(78)*s(3),(true->[])),arc(s(66)*s(3),2,s(6)*s(3),(true->[])),arc(s(78)*s(3),0,s(66)*s(3),(true->[])),arc(s(78)*s(3),1,s(78)*s(3),(true->[])),arc(s(78)*s(3),2,s(83)*s(3),(true->[])),arc(s(76)*s(3),0,s(83)*s(3),(true->[])),arc(s(76)*s(3),1,s(76)*s(3),(true->[])),arc(s(76)*s(3),2,s(58)*s(3),(true->[])),arc(s(75)*s(3),0,s(83)*s(3),(true->[])),arc(s(75)*s(3),1,s(75)*s(3),(true->[])),arc(s(75)*s(3),2,s(36)*s(3),(true->[])),arc(s(74)*s(3),0,s(83)*s(3),(true->[])),arc(s(74)*s(3),1,s(74)*s(3),(true->[])),arc(s(74)*s(3),2,s(23)*s(3),(true->[])),arc(s(72)*s(3),0,s(83)*s(3),(true->[])),arc(s(72)*s(3),1,s(72)*s(3),(true->[])),arc(s(72)*s(3),2,s(6)*s(3),(true->[])),arc(s(73)*s(3),0,s(83)*s(3),(true->[])),arc(s(73)*s(3),1,s(73)*s(3),(true->[])),arc(s(73)*s(3),2,s(13)*s(3),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_summit, sum_width_summit_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(66)*s(15)),sink(s(67)*s(15)),sink(s(68)*s(15)),sink(s(69)*s(15)),sink(s(70)*s(15)),sink(s(71)*s(15)),sink(s(72)*s(15)),sink(s(73)*s(15)),sink(s(74)*s(15)),sink(s(75)*s(15)),sink(s(76)*s(15)),sink(s(78)*s(15)),sink(s(79)*s(15)),sink(s(80)*s(15)),sink(s(81)*s(15)),sink(s(82)*s(15)),sink(s(83)*s(15))],[arc(s(1)*s(1),0,s(3)*s(3),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(4)*s(1),(true->[])),arc(s(3)*s(3),0,s(7)*s(8),(true->[])),arc(s(3)*s(3),1,s(9)*s(5),(true->[])),arc(s(3)*s(3),2,s(2)*s(4),(true->[])),arc(s(4)*s(1),0,s(8)*s(3),(true->[])),arc(s(4)*s(1),1,s(10)*s(1),(true->[])),arc(s(4)*s(1),2,s(10)*s(1),(true->[])),arc(s(2)*s(4),0,s(8)*s(9),(true->[])),arc(s(2)*s(4),1,s(5)*s(10),(true->[])),arc(s(2)*s(4),2,s(2)*s(14),(true->[])),arc(s(7)*s(8),0,s(14)*s(11),(true->[])),arc(s(7)*s(8),1,s(17)*s(5),(true->[])),arc(s(7)*s(8),2,s(2)*s(14),(true->[])),arc(s(9)*s(5),0,s(14)*s(11),(true->[])),arc(s(9)*s(5),1,s(17)*s(5),(true->[])),arc(s(9)*s(5),2,s(19)*s(1),(true->[])),arc(s(8)*s(3),0,s(15)*s(8),(true->[])),arc(s(8)*s(3),1,s(18)*s(5),(true->[])),arc(s(8)*s(3),2,s(6)*s(4),(true->[])),arc(s(10)*s(1),0,s(16)*s(3),(true->[])),arc(s(10)*s(1),1,s(19)*s(1),(true->[])),arc(s(10)*s(1),2,s(19)*s(1),(true->[])),arc(s(2)*s(14),0,s(8)*s(13),(true->[])),arc(s(2)*s(14),1,s(5)*s(14),(true->[])),arc(s(2)*s(14),2,s(2)*s(15),(true->[])),arc(s(5)*s(10),0,s(16)*s(9),(true->[])),arc(s(5)*s(10),1,s(11)*s(10),(true->[])),arc(s(5)*s(10),2,s(2)*s(15),(true->[])),arc(s(8)*s(9),0,s(15)*s(12),(true->[])),arc(s(8)*s(9),1,s(18)*s(6),(true->[])),arc(s(8)*s(9),2,s(6)*s(14),(true->[])),arc(s(14)*s(11),0,s(24)*s(11),(true->[])),arc(s(14)*s(11),1,s(28)*s(5),(true->[])),arc(s(14)*s(11),2,s(2)*s(15),(true->[])),arc(s(17)*s(5),0,s(24)*s(11),(true->[])),arc(s(17)*s(5),1,s(28)*s(5),(true->[])),arc(s(17)*s(5),2,s(31)*s(1),(true->[])),arc(s(19)*s(1),0,s(27)*s(3),(true->[])),arc(s(19)*s(1),1,s(31)*s(1),(true->[])),arc(s(19)*s(1),2,s(31)*s(1),(true->[])),arc(s(6)*s(4),0,s(16)*s(9),(true->[])),arc(s(6)*s(4),1,s(12)*s(10),(true->[])),arc(s(6)*s(4),2,s(6)*s(14),(true->[])),arc(s(15)*s(8),0,s(25)*s(11),(true->[])),arc(s(15)*s(8),1,s(29)*s(5),(true->[])),arc(s(15)*s(8),2,s(6)*s(14),(true->[])),arc(s(18)*s(5),0,s(25)*s(11),(true->[])),arc(s(18)*s(5),1,s(29)*s(5),(true->[])),arc(s(18)*s(5),2,s(31)*s(1),(true->[])),arc(s(16)*s(3),0,s(26)*s(8),(true->[])),arc(s(16)*s(3),1,s(30)*s(5),(true->[])),arc(s(16)*s(3),2,s(13)*s(4),(true->[])),arc(s(2)*s(15),0,s(8)*s(15),(true->[])),arc(s(2)*s(15),1,s(5)*s(15),(true->[])),arc(s(2)*s(15),2,s(2)*s(15),(true->[])),arc(s(5)*s(14),0,s(16)*s(13),(true->[])),arc(s(5)*s(14),1,s(11)*s(14),(true->[])),arc(s(5)*s(14),2,s(2)*s(15),(true->[])),arc(s(8)*s(13),0,s(15)*s(13),(true->[])),arc(s(8)*s(13),1,s(18)*s(7),(true->[])),arc(s(8)*s(13),2,s(6)*s(15),(true->[])),arc(s(11)*s(10),0,s(27)*s(9),(true->[])),arc(s(11)*s(10),1,s(20)*s(10),(true->[])),arc(s(11)*s(10),2,s(2)*s(15),(true->[])),arc(s(16)*s(9),0,s(26)*s(12),(true->[])),arc(s(16)*s(9),1,s(30)*s(6),(true->[])),arc(s(16)*s(9),2,s(13)*s(14),(true->[])),arc(s(6)*s(14),0,s(16)*s(13),(true->[])),arc(s(6)*s(14),1,s(12)*s(14),(true->[])),arc(s(6)*s(14),2,s(6)*s(15),(true->[])),arc(s(15)*s(12),0,s(25)*s(12),(true->[])),arc(s(15)*s(12),1,s(29)*s(6),(true->[])),arc(s(15)*s(12),2,s(6)*s(15),(true->[])),arc(s(18)*s(6),0,s(25)*s(12),(true->[])),arc(s(18)*s(6),1,s(29)*s(6),(true->[])),arc(s(18)*s(6),2,s(31)*s(2),(true->[])),arc(s(24)*s(11),0,s(37)*s(11),(true->[])),arc(s(24)*s(11),1,s(42)*s(5),(true->[])),arc(s(24)*s(11),2,s(2)*s(15),(true->[])),arc(s(28)*s(5),0,s(37)*s(11),(true->[])),arc(s(28)*s(5),1,s(42)*s(5),(true->[])),arc(s(28)*s(5),2,s(46)*s(1),(true->[])),arc(s(31)*s(1),0,s(41)*s(3),(true->[])),arc(s(31)*s(1),1,s(46)*s(1),(true->[])),arc(s(31)*s(1),2,s(46)*s(1),(true->[])),arc(s(27)*s(3),0,s(40)*s(8),(true->[])),arc(s(27)*s(3),1,s(45)*s(5),(true->[])),arc(s(27)*s(3),2,s(23)*s(4),(true->[])),arc(s(12)*s(10),0,s(27)*s(9),(true->[])),arc(s(12)*s(10),1,s(21)*s(10),(true->[])),arc(s(12)*s(10),2,s(6)*s(15),(true->[])),arc(s(25)*s(11),0,s(38)*s(11),(true->[])),arc(s(25)*s(11),1,s(43)*s(5),(true->[])),arc(s(25)*s(11),2,s(6)*s(15),(true->[])),arc(s(29)*s(5),0,s(38)*s(11),(true->[])),arc(s(29)*s(5),1,s(43)*s(5),(true->[])),arc(s(29)*s(5),2,s(46)*s(1),(true->[])),arc(s(13)*s(4),0,s(27)*s(9),(true->[])),arc(s(13)*s(4),1,s(22)*s(10),(true->[])),arc(s(13)*s(4),2,s(13)*s(14),(true->[])),arc(s(26)*s(8),0,s(39)*s(11),(true->[])),arc(s(26)*s(8),1,s(44)*s(5),(true->[])),arc(s(26)*s(8),2,s(13)*s(14),(true->[])),arc(s(30)*s(5),0,s(39)*s(11),(true->[])),arc(s(30)*s(5),1,s(44)*s(5),(true->[])),arc(s(30)*s(5),2,s(46)*s(1),(true->[])),arc(s(5)*s(15),0,s(16)*s(15),(true->[])),arc(s(5)*s(15),1,s(11)*s(15),(true->[])),arc(s(5)*s(15),2,s(2)*s(15),(true->[])),arc(s(8)*s(15),0,s(15)*s(15),(true->[])),arc(s(8)*s(15),1,s(18)*s(15),(true->[])),arc(s(8)*s(15),2,s(6)*s(15),(true->[])),arc(s(11)*s(14),0,s(27)*s(13),(true->[])),arc(s(11)*s(14),1,s(20)*s(14),(true->[])),arc(s(11)*s(14),2,s(2)*s(15),(true->[])),arc(s(16)*s(13),0,s(26)*s(13),(true->[])),arc(s(16)*s(13),1,s(30)*s(7),(true->[])),arc(s(16)*s(13),2,s(13)*s(15),(true->[])),arc(s(6)*s(15),0,s(16)*s(15),(true->[])),arc(s(6)*s(15),1,s(12)*s(15),(true->[])),arc(s(6)*s(15),2,s(6)*s(15),(true->[])),arc(s(15)*s(13),0,s(25)*s(13),(true->[])),arc(s(15)*s(13),1,s(29)*s(7),(true->[])),arc(s(15)*s(13),2,s(6)*s(15),(true->[])),arc(s(18)*s(7),0,s(25)*s(13),(true->[])),arc(s(18)*s(7),1,s(29)*s(7),(true->[])),arc(s(18)*s(7),2,s(31)*s(7),(true->[])),arc(s(20)*s(10),0,s(41)*s(9),(true->[])),arc(s(20)*s(10),1,s(32)*s(10),(true->[])),arc(s(20)*s(10),2,s(2)*s(15),(true->[])),arc(s(27)*s(9),0,s(40)*s(12),(true->[])),arc(s(27)*s(9),1,s(45)*s(6),(true->[])),arc(s(27)*s(9),2,s(23)*s(14),(true->[])),arc(s(13)*s(14),0,s(27)*s(13),(true->[])),arc(s(13)*s(14),1,s(22)*s(14),(true->[])),arc(s(13)*s(14),2,s(13)*s(15),(true->[])),arc(s(26)*s(12),0,s(39)*s(12),(true->[])),arc(s(26)*s(12),1,s(44)*s(6),(true->[])),arc(s(26)*s(12),2,s(13)*s(15),(true->[])),arc(s(30)*s(6),0,s(39)*s(12),(true->[])),arc(s(30)*s(6),1,s(44)*s(6),(true->[])),arc(s(30)*s(6),2,s(46)*s(2),(true->[])),arc(s(12)*s(14),0,s(27)*s(13),(true->[])),arc(s(12)*s(14),1,s(21)*s(14),(true->[])),arc(s(12)*s(14),2,s(6)*s(15),(true->[])),arc(s(25)*s(12),0,s(38)*s(12),(true->[])),arc(s(25)*s(12),1,s(43)*s(6),(true->[])),arc(s(25)*s(12),2,s(6)*s(15),(true->[])),arc(s(29)*s(6),0,s(38)*s(12),(true->[])),arc(s(29)*s(6),1,s(43)*s(6),(true->[])),arc(s(29)*s(6),2,s(46)*s(2),(true->[])),arc(s(31)*s(2),0,s(41)*s(9),(true->[])),arc(s(31)*s(2),1,s(46)*s(2),(true->[])),arc(s(31)*s(2),2,s(46)*s(2),(true->[])),arc(s(37)*s(11),0,s(47)*s(11),(true->[])),arc(s(37)*s(11),1,s(59)*s(5),(true->[])),arc(s(37)*s(11),2,s(2)*s(15),(true->[])),arc(s(42)*s(5),0,s(47)*s(11),(true->[])),arc(s(42)*s(5),1,s(59)*s(5),(true->[])),arc(s(42)*s(5),2,s(64)*s(1),(true->[])),arc(s(46)*s(1),0,s(52)*s(3),(true->[])),arc(s(46)*s(1),1,s(64)*s(1),(true->[])),arc(s(46)*s(1),2,s(64)*s(1),(true->[])),arc(s(41)*s(3),0,s(51)*s(8),(true->[])),arc(s(41)*s(3),1,s(63)*s(5),(true->[])),arc(s(41)*s(3),2,s(36)*s(4),(true->[])),arc(s(23)*s(4),0,s(41)*s(9),(true->[])),arc(s(23)*s(4),1,s(35)*s(10),(true->[])),arc(s(23)*s(4),2,s(23)*s(14),(true->[])),arc(s(40)*s(8),0,s(50)*s(11),(true->[])),arc(s(40)*s(8),1,s(62)*s(5),(true->[])),arc(s(40)*s(8),2,s(23)*s(14),(true->[])),arc(s(45)*s(5),0,s(50)*s(11),(true->[])),arc(s(45)*s(5),1,s(62)*s(5),(true->[])),arc(s(45)*s(5),2,s(64)*s(1),(true->[])),arc(s(21)*s(10),0,s(41)*s(9),(true->[])),arc(s(21)*s(10),1,s(33)*s(10),(true->[])),arc(s(21)*s(10),2,s(6)*s(15),(true->[])),arc(s(38)*s(11),0,s(48)*s(11),(true->[])),arc(s(38)*s(11),1,s(60)*s(5),(true->[])),arc(s(38)*s(11),2,s(6)*s(15),(true->[])),arc(s(43)*s(5),0,s(48)*s(11),(true->[])),arc(s(43)*s(5),1,s(60)*s(5),(true->[])),arc(s(43)*s(5),2,s(64)*s(1),(true->[])),arc(s(22)*s(10),0,s(41)*s(9),(true->[])),arc(s(22)*s(10),1,s(34)*s(10),(true->[])),arc(s(22)*s(10),2,s(13)*s(15),(true->[])),arc(s(39)*s(11),0,s(49)*s(11),(true->[])),arc(s(39)*s(11),1,s(61)*s(5),(true->[])),arc(s(39)*s(11),2,s(13)*s(15),(true->[])),arc(s(44)*s(5),0,s(49)*s(11),(true->[])),arc(s(44)*s(5),1,s(61)*s(5),(true->[])),arc(s(44)*s(5),2,s(64)*s(1),(true->[])),arc(s(11)*s(15),0,s(27)*s(15),(true->[])),arc(s(11)*s(15),1,s(20)*s(15),(true->[])),arc(s(11)*s(15),2,s(2)*s(15),(true->[])),arc(s(16)*s(15),0,s(26)*s(15),(true->[])),arc(s(16)*s(15),1,s(30)*s(15),(true->[])),arc(s(16)*s(15),2,s(13)*s(15),(true->[])),arc(s(15)*s(15),0,s(25)*s(15),(true->[])),arc(s(15)*s(15),1,s(29)*s(15),(true->[])),arc(s(15)*s(15),2,s(6)*s(15),(true->[])),arc(s(18)*s(15),0,s(25)*s(15),(true->[])),arc(s(18)*s(15),1,s(29)*s(15),(true->[])),arc(s(18)*s(15),2,s(31)*s(15),(true->[])),arc(s(20)*s(14),0,s(41)*s(13),(true->[])),arc(s(20)*s(14),1,s(32)*s(14),(true->[])),arc(s(20)*s(14),2,s(2)*s(15),(true->[])),arc(s(27)*s(13),0,s(40)*s(13),(true->[])),arc(s(27)*s(13),1,s(45)*s(7),(true->[])),arc(s(27)*s(13),2,s(23)*s(15),(true->[])),arc(s(13)*s(15),0,s(27)*s(15),(true->[])),arc(s(13)*s(15),1,s(22)*s(15),(true->[])),arc(s(13)*s(15),2,s(13)*s(15),(true->[])),arc(s(26)*s(13),0,s(39)*s(13),(true->[])),arc(s(26)*s(13),1,s(44)*s(7),(true->[])),arc(s(26)*s(13),2,s(13)*s(15),(true->[])),arc(s(30)*s(7),0,s(39)*s(13),(true->[])),arc(s(30)*s(7),1,s(44)*s(7),(true->[])),arc(s(30)*s(7),2,s(46)*s(7),(true->[])),arc(s(12)*s(15),0,s(27)*s(15),(true->[])),arc(s(12)*s(15),1,s(21)*s(15),(true->[])),arc(s(12)*s(15),2,s(6)*s(15),(true->[])),arc(s(25)*s(13),0,s(38)*s(13),(true->[])),arc(s(25)*s(13),1,s(43)*s(7),(true->[])),arc(s(25)*s(13),2,s(6)*s(15),(true->[])),arc(s(29)*s(7),0,s(38)*s(13),(true->[])),arc(s(29)*s(7),1,s(43)*s(7),(true->[])),arc(s(29)*s(7),2,s(46)*s(7),(true->[])),arc(s(31)*s(7),0,s(41)*s(13),(true->[])),arc(s(31)*s(7),1,s(46)*s(7),(true->[])),arc(s(31)*s(7),2,s(46)*s(7),(true->[])),arc(s(32)*s(10),0,s(52)*s(9),(true->[])),arc(s(32)*s(10),1,s(53)*s(10),(true->[])),arc(s(32)*s(10),2,s(2)*s(15),(true->[])),arc(s(41)*s(9),0,s(51)*s(12),(true->[])),arc(s(41)*s(9),1,s(63)*s(6),(true->[])),arc(s(41)*s(9),2,s(36)*s(14),(true->[])),arc(s(23)*s(14),0,s(41)*s(13),(true->[])),arc(s(23)*s(14),1,s(35)*s(14),(true->[])),arc(s(23)*s(14),2,s(23)*s(15),(true->[])),arc(s(40)*s(12),0,s(50)*s(12),(true->[])),arc(s(40)*s(12),1,s(62)*s(6),(true->[])),arc(s(40)*s(12),2,s(23)*s(15),(true->[])),arc(s(45)*s(6),0,s(50)*s(12),(true->[])),arc(s(45)*s(6),1,s(62)*s(6),(true->[])),arc(s(45)*s(6),2,s(64)*s(2),(true->[])),arc(s(22)*s(14),0,s(41)*s(13),(true->[])),arc(s(22)*s(14),1,s(34)*s(14),(true->[])),arc(s(22)*s(14),2,s(13)*s(15),(true->[])),arc(s(39)*s(12),0,s(49)*s(12),(true->[])),arc(s(39)*s(12),1,s(61)*s(6),(true->[])),arc(s(39)*s(12),2,s(13)*s(15),(true->[])),arc(s(44)*s(6),0,s(49)*s(12),(true->[])),arc(s(44)*s(6),1,s(61)*s(6),(true->[])),arc(s(44)*s(6),2,s(64)*s(2),(true->[])),arc(s(46)*s(2),0,s(52)*s(9),(true->[])),arc(s(46)*s(2),1,s(64)*s(2),(true->[])),arc(s(46)*s(2),2,s(64)*s(2),(true->[])),arc(s(21)*s(14),0,s(41)*s(13),(true->[])),arc(s(21)*s(14),1,s(33)*s(14),(true->[])),arc(s(21)*s(14),2,s(6)*s(15),(true->[])),arc(s(38)*s(12),0,s(48)*s(12),(true->[])),arc(s(38)*s(12),1,s(60)*s(6),(true->[])),arc(s(38)*s(12),2,s(6)*s(15),(true->[])),arc(s(43)*s(6),0,s(48)*s(12),(true->[])),arc(s(43)*s(6),1,s(60)*s(6),(true->[])),arc(s(43)*s(6),2,s(64)*s(2),(true->[])),arc(s(47)*s(11),0,s(65)*s(11),(true->[])),arc(s(47)*s(11),1,s(77)*s(5),(true->[])),arc(s(47)*s(11),2,s(2)*s(15),(true->[])),arc(s(59)*s(5),0,s(65)*s(11),(true->[])),arc(s(59)*s(5),1,s(77)*s(5),(true->[])),arc(s(59)*s(5),2,s(83)*s(1),(true->[])),arc(s(64)*s(1),0,s(83)*s(3),(true->[])),arc(s(64)*s(1),1,s(83)*s(1),(true->[])),arc(s(64)*s(1),2,s(83)*s(1),(true->[])),arc(s(52)*s(3),0,s(70)*s(8),(true->[])),arc(s(52)*s(3),1,s(82)*s(5),(true->[])),arc(s(52)*s(3),2,s(58)*s(4),(true->[])),arc(s(36)*s(4),0,s(52)*s(9),(true->[])),arc(s(36)*s(4),1,s(57)*s(10),(true->[])),arc(s(36)*s(4),2,s(36)*s(14),(true->[])),arc(s(51)*s(8),0,s(69)*s(11),(true->[])),arc(s(51)*s(8),1,s(81)*s(5),(true->[])),arc(s(51)*s(8),2,s(36)*s(14),(true->[])),arc(s(63)*s(5),0,s(69)*s(11),(true->[])),arc(s(63)*s(5),1,s(81)*s(5),(true->[])),arc(s(63)*s(5),2,s(83)*s(1),(true->[])),arc(s(35)*s(10),0,s(52)*s(9),(true->[])),arc(s(35)*s(10),1,s(56)*s(10),(true->[])),arc(s(35)*s(10),2,s(23)*s(15),(true->[])),arc(s(50)*s(11),0,s(68)*s(11),(true->[])),arc(s(50)*s(11),1,s(80)*s(5),(true->[])),arc(s(50)*s(11),2,s(23)*s(15),(true->[])),arc(s(62)*s(5),0,s(68)*s(11),(true->[])),arc(s(62)*s(5),1,s(80)*s(5),(true->[])),arc(s(62)*s(5),2,s(83)*s(1),(true->[])),arc(s(33)*s(10),0,s(52)*s(9),(true->[])),arc(s(33)*s(10),1,s(54)*s(10),(true->[])),arc(s(33)*s(10),2,s(6)*s(15),(true->[])),arc(s(48)*s(11),0,s(66)*s(11),(true->[])),arc(s(48)*s(11),1,s(78)*s(5),(true->[])),arc(s(48)*s(11),2,s(6)*s(15),(true->[])),arc(s(60)*s(5),0,s(66)*s(11),(true->[])),arc(s(60)*s(5),1,s(78)*s(5),(true->[])),arc(s(60)*s(5),2,s(83)*s(1),(true->[])),arc(s(34)*s(10),0,s(52)*s(9),(true->[])),arc(s(34)*s(10),1,s(55)*s(10),(true->[])),arc(s(34)*s(10),2,s(13)*s(15),(true->[])),arc(s(49)*s(11),0,s(67)*s(11),(true->[])),arc(s(49)*s(11),1,s(79)*s(5),(true->[])),arc(s(49)*s(11),2,s(13)*s(15),(true->[])),arc(s(61)*s(5),0,s(67)*s(11),(true->[])),arc(s(61)*s(5),1,s(79)*s(5),(true->[])),arc(s(61)*s(5),2,s(83)*s(1),(true->[])),arc(s(20)*s(15),0,s(41)*s(15),(true->[])),arc(s(20)*s(15),1,s(32)*s(15),(true->[])),arc(s(20)*s(15),2,s(2)*s(15),(true->[])),arc(s(27)*s(15),0,s(40)*s(15),(true->[])),arc(s(27)*s(15),1,s(45)*s(15),(true->[])),arc(s(27)*s(15),2,s(23)*s(15),(true->[])),arc(s(26)*s(15),0,s(39)*s(15),(true->[])),arc(s(26)*s(15),1,s(44)*s(15),(true->[])),arc(s(26)*s(15),2,s(13)*s(15),(true->[])),arc(s(30)*s(15),0,s(39)*s(15),(true->[])),arc(s(30)*s(15),1,s(44)*s(15),(true->[])),arc(s(30)*s(15),2,s(46)*s(15),(true->[])),arc(s(25)*s(15),0,s(38)*s(15),(true->[])),arc(s(25)*s(15),1,s(43)*s(15),(true->[])),arc(s(25)*s(15),2,s(6)*s(15),(true->[])),arc(s(29)*s(15),0,s(38)*s(15),(true->[])),arc(s(29)*s(15),1,s(43)*s(15),(true->[])),arc(s(29)*s(15),2,s(46)*s(15),(true->[])),arc(s(31)*s(15),0,s(41)*s(15),(true->[])),arc(s(31)*s(15),1,s(46)*s(15),(true->[])),arc(s(31)*s(15),2,s(46)*s(15),(true->[])),arc(s(32)*s(14),0,s(52)*s(13),(true->[])),arc(s(32)*s(14),1,s(53)*s(14),(true->[])),arc(s(32)*s(14),2,s(2)*s(15),(true->[])),arc(s(41)*s(13),0,s(51)*s(13),(true->[])),arc(s(41)*s(13),1,s(63)*s(7),(true->[])),arc(s(41)*s(13),2,s(36)*s(15),(true->[])),arc(s(23)*s(15),0,s(41)*s(15),(true->[])),arc(s(23)*s(15),1,s(35)*s(15),(true->[])),arc(s(23)*s(15),2,s(23)*s(15),(true->[])),arc(s(40)*s(13),0,s(50)*s(13),(true->[])),arc(s(40)*s(13),1,s(62)*s(7),(true->[])),arc(s(40)*s(13),2,s(23)*s(15),(true->[])),arc(s(45)*s(7),0,s(50)*s(13),(true->[])),arc(s(45)*s(7),1,s(62)*s(7),(true->[])),arc(s(45)*s(7),2,s(64)*s(7),(true->[])),arc(s(22)*s(15),0,s(41)*s(15),(true->[])),arc(s(22)*s(15),1,s(34)*s(15),(true->[])),arc(s(22)*s(15),2,s(13)*s(15),(true->[])),arc(s(39)*s(13),0,s(49)*s(13),(true->[])),arc(s(39)*s(13),1,s(61)*s(7),(true->[])),arc(s(39)*s(13),2,s(13)*s(15),(true->[])),arc(s(44)*s(7),0,s(49)*s(13),(true->[])),arc(s(44)*s(7),1,s(61)*s(7),(true->[])),arc(s(44)*s(7),2,s(64)*s(7),(true->[])),arc(s(46)*s(7),0,s(52)*s(13),(true->[])),arc(s(46)*s(7),1,s(64)*s(7),(true->[])),arc(s(46)*s(7),2,s(64)*s(7),(true->[])),arc(s(21)*s(15),0,s(41)*s(15),(true->[])),arc(s(21)*s(15),1,s(33)*s(15),(true->[])),arc(s(21)*s(15),2,s(6)*s(15),(true->[])),arc(s(38)*s(13),0,s(48)*s(13),(true->[])),arc(s(38)*s(13),1,s(60)*s(7),(true->[])),arc(s(38)*s(13),2,s(6)*s(15),(true->[])),arc(s(43)*s(7),0,s(48)*s(13),(true->[])),arc(s(43)*s(7),1,s(60)*s(7),(true->[])),arc(s(43)*s(7),2,s(64)*s(7),(true->[])),arc(s(52)*s(9),0,s(70)*s(12),(true->[])),arc(s(52)*s(9),1,s(82)*s(6),(true->[])),arc(s(52)*s(9),2,s(58)*s(14),(true->[])),arc(s(53)*s(10),0,s(83)*s(9),(true->[])),arc(s(53)*s(10),1,s(71)*s(10),(true->[])),arc(s(53)*s(10),2,s(2)*s(15),(true->[])),arc(s(36)*s(14),0,s(52)*s(13),(true->[])),arc(s(36)*s(14),1,s(57)*s(14),(true->[])),arc(s(36)*s(14),2,s(36)*s(15),(true->[])),arc(s(51)*s(12),0,s(69)*s(12),(true->[])),arc(s(51)*s(12),1,s(81)*s(6),(true->[])),arc(s(51)*s(12),2,s(36)*s(15),(true->[])),arc(s(63)*s(6),0,s(69)*s(12),(true->[])),arc(s(63)*s(6),1,s(81)*s(6),(true->[])),arc(s(63)*s(6),2,s(83)*s(2),(true->[])),arc(s(35)*s(14),0,s(52)*s(13),(true->[])),arc(s(35)*s(14),1,s(56)*s(14),(true->[])),arc(s(35)*s(14),2,s(23)*s(15),(true->[])),arc(s(50)*s(12),0,s(68)*s(12),(true->[])),arc(s(50)*s(12),1,s(80)*s(6),(true->[])),arc(s(50)*s(12),2,s(23)*s(15),(true->[])),arc(s(62)*s(6),0,s(68)*s(12),(true->[])),arc(s(62)*s(6),1,s(80)*s(6),(true->[])),arc(s(62)*s(6),2,s(83)*s(2),(true->[])),arc(s(64)*s(2),0,s(83)*s(9),(true->[])),arc(s(64)*s(2),1,s(83)*s(2),(true->[])),arc(s(64)*s(2),2,s(83)*s(2),(true->[])),arc(s(34)*s(14),0,s(52)*s(13),(true->[])),arc(s(34)*s(14),1,s(55)*s(14),(true->[])),arc(s(34)*s(14),2,s(13)*s(15),(true->[])),arc(s(49)*s(12),0,s(67)*s(12),(true->[])),arc(s(49)*s(12),1,s(79)*s(6),(true->[])),arc(s(49)*s(12),2,s(13)*s(15),(true->[])),arc(s(61)*s(6),0,s(67)*s(12),(true->[])),arc(s(61)*s(6),1,s(79)*s(6),(true->[])),arc(s(61)*s(6),2,s(83)*s(2),(true->[])),arc(s(33)*s(14),0,s(52)*s(13),(true->[])),arc(s(33)*s(14),1,s(54)*s(14),(true->[])),arc(s(33)*s(14),2,s(6)*s(15),(true->[])),arc(s(48)*s(12),0,s(66)*s(12),(true->[])),arc(s(48)*s(12),1,s(78)*s(6),(true->[])),arc(s(48)*s(12),2,s(6)*s(15),(true->[])),arc(s(60)*s(6),0,s(66)*s(12),(true->[])),arc(s(60)*s(6),1,s(78)*s(6),(true->[])),arc(s(60)*s(6),2,s(83)*s(2),(true->[])),arc(s(65)*s(11),0,s(65)*s(11),(true->[])),arc(s(65)*s(11),1,s(77)*s(5),(true->[])),arc(s(65)*s(11),2,s(2)*s(15),(true->[])),arc(s(77)*s(5),0,s(65)*s(11),(true->[])),arc(s(77)*s(5),1,s(77)*s(5),(true->[])),arc(s(77)*s(5),2,s(83)*s(1),(true->[])),arc(s(83)*s(1),0,s(83)*s(3),(true->[])),arc(s(83)*s(1),1,s(83)*s(1),(true->[])),arc(s(83)*s(1),2,s(83)*s(1),(true->[])),arc(s(83)*s(3),0,s(83)*s(8),(true->[])),arc(s(83)*s(3),1,s(83)*s(5),(true->[])),arc(s(83)*s(3),2,s(83)*s(4),(true->[])),arc(s(58)*s(4),0,s(83)*s(9),(true->[])),arc(s(58)*s(4),1,s(76)*s(10),(true->[])),arc(s(58)*s(4),2,s(58)*s(14),(true->[])),arc(s(70)*s(8),0,s(70)*s(11),(true->[])),arc(s(70)*s(8),1,s(82)*s(5),(true->[])),arc(s(70)*s(8),2,s(58)*s(14),(true->[])),arc(s(82)*s(5),0,s(70)*s(11),(true->[])),arc(s(82)*s(5),1,s(82)*s(5),(true->[])),arc(s(82)*s(5),2,s(83)*s(1),(true->[])),arc(s(57)*s(10),0,s(83)*s(9),(true->[])),arc(s(57)*s(10),1,s(75)*s(10),(true->[])),arc(s(57)*s(10),2,s(36)*s(15),(true->[])),arc(s(69)*s(11),0,s(69)*s(11),(true->[])),arc(s(69)*s(11),1,s(81)*s(5),(true->[])),arc(s(69)*s(11),2,s(36)*s(15),(true->[])),arc(s(81)*s(5),0,s(69)*s(11),(true->[])),arc(s(81)*s(5),1,s(81)*s(5),(true->[])),arc(s(81)*s(5),2,s(83)*s(1),(true->[])),arc(s(56)*s(10),0,s(83)*s(9),(true->[])),arc(s(56)*s(10),1,s(74)*s(10),(true->[])),arc(s(56)*s(10),2,s(23)*s(15),(true->[])),arc(s(68)*s(11),0,s(68)*s(11),(true->[])),arc(s(68)*s(11),1,s(80)*s(5),(true->[])),arc(s(68)*s(11),2,s(23)*s(15),(true->[])),arc(s(80)*s(5),0,s(68)*s(11),(true->[])),arc(s(80)*s(5),1,s(80)*s(5),(true->[])),arc(s(80)*s(5),2,s(83)*s(1),(true->[])),arc(s(54)*s(10),0,s(83)*s(9),(true->[])),arc(s(54)*s(10),1,s(72)*s(10),(true->[])),arc(s(54)*s(10),2,s(6)*s(15),(true->[])),arc(s(66)*s(11),0,s(66)*s(11),(true->[])),arc(s(66)*s(11),1,s(78)*s(5),(true->[])),arc(s(66)*s(11),2,s(6)*s(15),(true->[])),arc(s(78)*s(5),0,s(66)*s(11),(true->[])),arc(s(78)*s(5),1,s(78)*s(5),(true->[])),arc(s(78)*s(5),2,s(83)*s(1),(true->[])),arc(s(55)*s(10),0,s(83)*s(9),(true->[])),arc(s(55)*s(10),1,s(73)*s(10),(true->[])),arc(s(55)*s(10),2,s(13)*s(15),(true->[])),arc(s(67)*s(11),0,s(67)*s(11),(true->[])),arc(s(67)*s(11),1,s(79)*s(5),(true->[])),arc(s(67)*s(11),2,s(13)*s(15),(true->[])),arc(s(79)*s(5),0,s(67)*s(11),(true->[])),arc(s(79)*s(5),1,s(79)*s(5),(true->[])),arc(s(79)*s(5),2,s(83)*s(1),(true->[])),arc(s(32)*s(15),0,s(52)*s(15),(true->[])),arc(s(32)*s(15),1,s(53)*s(15),(true->[])),arc(s(32)*s(15),2,s(2)*s(15),(true->[])),arc(s(41)*s(15),0,s(51)*s(15),(true->[])),arc(s(41)*s(15),1,s(63)*s(15),(true->[])),arc(s(41)*s(15),2,s(36)*s(15),(true->[])),arc(s(40)*s(15),0,s(50)*s(15),(true->[])),arc(s(40)*s(15),1,s(62)*s(15),(true->[])),arc(s(40)*s(15),2,s(23)*s(15),(true->[])),arc(s(45)*s(15),0,s(50)*s(15),(true->[])),arc(s(45)*s(15),1,s(62)*s(15),(true->[])),arc(s(45)*s(15),2,s(64)*s(15),(true->[])),arc(s(39)*s(15),0,s(49)*s(15),(true->[])),arc(s(39)*s(15),1,s(61)*s(15),(true->[])),arc(s(39)*s(15),2,s(13)*s(15),(true->[])),arc(s(44)*s(15),0,s(49)*s(15),(true->[])),arc(s(44)*s(15),1,s(61)*s(15),(true->[])),arc(s(44)*s(15),2,s(64)*s(15),(true->[])),arc(s(46)*s(15),0,s(52)*s(15),(true->[])),arc(s(46)*s(15),1,s(64)*s(15),(true->[])),arc(s(46)*s(15),2,s(64)*s(15),(true->[])),arc(s(38)*s(15),0,s(48)*s(15),(true->[])),arc(s(38)*s(15),1,s(60)*s(15),(true->[])),arc(s(38)*s(15),2,s(6)*s(15),(true->[])),arc(s(43)*s(15),0,s(48)*s(15),(true->[])),arc(s(43)*s(15),1,s(60)*s(15),(true->[])),arc(s(43)*s(15),2,s(64)*s(15),(true->[])),arc(s(52)*s(13),0,s(70)*s(13),(true->[])),arc(s(52)*s(13),1,s(82)*s(7),(true->[])),arc(s(52)*s(13),2,s(58)*s(15),(true->[])),arc(s(53)*s(14),0,s(83)*s(13),(true->[])),arc(s(53)*s(14),1,s(71)*s(14),(true->[])),arc(s(53)*s(14),2,s(2)*s(15),(true->[])),arc(s(36)*s(15),0,s(52)*s(15),(true->[])),arc(s(36)*s(15),1,s(57)*s(15),(true->[])),arc(s(36)*s(15),2,s(36)*s(15),(true->[])),arc(s(51)*s(13),0,s(69)*s(13),(true->[])),arc(s(51)*s(13),1,s(81)*s(7),(true->[])),arc(s(51)*s(13),2,s(36)*s(15),(true->[])),arc(s(63)*s(7),0,s(69)*s(13),(true->[])),arc(s(63)*s(7),1,s(81)*s(7),(true->[])),arc(s(63)*s(7),2,s(83)*s(7),(true->[])),arc(s(35)*s(15),0,s(52)*s(15),(true->[])),arc(s(35)*s(15),1,s(56)*s(15),(true->[])),arc(s(35)*s(15),2,s(23)*s(15),(true->[])),arc(s(50)*s(13),0,s(68)*s(13),(true->[])),arc(s(50)*s(13),1,s(80)*s(7),(true->[])),arc(s(50)*s(13),2,s(23)*s(15),(true->[])),arc(s(62)*s(7),0,s(68)*s(13),(true->[])),arc(s(62)*s(7),1,s(80)*s(7),(true->[])),arc(s(62)*s(7),2,s(83)*s(7),(true->[])),arc(s(64)*s(7),0,s(83)*s(13),(true->[])),arc(s(64)*s(7),1,s(83)*s(7),(true->[])),arc(s(64)*s(7),2,s(83)*s(7),(true->[])),arc(s(34)*s(15),0,s(52)*s(15),(true->[])),arc(s(34)*s(15),1,s(55)*s(15),(true->[])),arc(s(34)*s(15),2,s(13)*s(15),(true->[])),arc(s(49)*s(13),0,s(67)*s(13),(true->[])),arc(s(49)*s(13),1,s(79)*s(7),(true->[])),arc(s(49)*s(13),2,s(13)*s(15),(true->[])),arc(s(61)*s(7),0,s(67)*s(13),(true->[])),arc(s(61)*s(7),1,s(79)*s(7),(true->[])),arc(s(61)*s(7),2,s(83)*s(7),(true->[])),arc(s(33)*s(15),0,s(52)*s(15),(true->[])),arc(s(33)*s(15),1,s(54)*s(15),(true->[])),arc(s(33)*s(15),2,s(6)*s(15),(true->[])),arc(s(48)*s(13),0,s(66)*s(13),(true->[])),arc(s(48)*s(13),1,s(78)*s(7),(true->[])),arc(s(48)*s(13),2,s(6)*s(15),(true->[])),arc(s(60)*s(7),0,s(66)*s(13),(true->[])),arc(s(60)*s(7),1,s(78)*s(7),(true->[])),arc(s(60)*s(7),2,s(83)*s(7),(true->[])),arc(s(58)*s(14),0,s(83)*s(13),(true->[])),arc(s(58)*s(14),1,s(76)*s(14),(true->[])),arc(s(58)*s(14),2,s(58)*s(15),(true->[])),arc(s(70)*s(12),0,s(70)*s(12),(true->[])),arc(s(70)*s(12),1,s(82)*s(6),(true->[])),arc(s(70)*s(12),2,s(58)*s(15),(true->[])),arc(s(82)*s(6),0,s(70)*s(12),(true->[])),arc(s(82)*s(6),1,s(82)*s(6),(true->[])),arc(s(82)*s(6),2,s(83)*s(2),(true->[])),arc(s(71)*s(10),0,s(83)*s(9),(true->[])),arc(s(71)*s(10),1,s(71)*s(10),(true->[])),arc(s(71)*s(10),2,s(2)*s(15),(true->[])),arc(s(83)*s(9),0,s(83)*s(12),(true->[])),arc(s(83)*s(9),1,s(83)*s(6),(true->[])),arc(s(83)*s(9),2,s(83)*s(14),(true->[])),arc(s(57)*s(14),0,s(83)*s(13),(true->[])),arc(s(57)*s(14),1,s(75)*s(14),(true->[])),arc(s(57)*s(14),2,s(36)*s(15),(true->[])),arc(s(69)*s(12),0,s(69)*s(12),(true->[])),arc(s(69)*s(12),1,s(81)*s(6),(true->[])),arc(s(69)*s(12),2,s(36)*s(15),(true->[])),arc(s(81)*s(6),0,s(69)*s(12),(true->[])),arc(s(81)*s(6),1,s(81)*s(6),(true->[])),arc(s(81)*s(6),2,s(83)*s(2),(true->[])),arc(s(83)*s(2),0,s(83)*s(9),(true->[])),arc(s(83)*s(2),1,s(83)*s(2),(true->[])),arc(s(83)*s(2),2,s(83)*s(2),(true->[])),arc(s(56)*s(14),0,s(83)*s(13),(true->[])),arc(s(56)*s(14),1,s(74)*s(14),(true->[])),arc(s(56)*s(14),2,s(23)*s(15),(true->[])),arc(s(68)*s(12),0,s(68)*s(12),(true->[])),arc(s(68)*s(12),1,s(80)*s(6),(true->[])),arc(s(68)*s(12),2,s(23)*s(15),(true->[])),arc(s(80)*s(6),0,s(68)*s(12),(true->[])),arc(s(80)*s(6),1,s(80)*s(6),(true->[])),arc(s(80)*s(6),2,s(83)*s(2),(true->[])),arc(s(55)*s(14),0,s(83)*s(13),(true->[])),arc(s(55)*s(14),1,s(73)*s(14),(true->[])),arc(s(55)*s(14),2,s(13)*s(15),(true->[])),arc(s(67)*s(12),0,s(67)*s(12),(true->[])),arc(s(67)*s(12),1,s(79)*s(6),(true->[])),arc(s(67)*s(12),2,s(13)*s(15),(true->[])),arc(s(79)*s(6),0,s(67)*s(12),(true->[])),arc(s(79)*s(6),1,s(79)*s(6),(true->[])),arc(s(79)*s(6),2,s(83)*s(2),(true->[])),arc(s(54)*s(14),0,s(83)*s(13),(true->[])),arc(s(54)*s(14),1,s(72)*s(14),(true->[])),arc(s(54)*s(14),2,s(6)*s(15),(true->[])),arc(s(66)*s(12),0,s(66)*s(12),(true->[])),arc(s(66)*s(12),1,s(78)*s(6),(true->[])),arc(s(66)*s(12),2,s(6)*s(15),(true->[])),arc(s(78)*s(6),0,s(66)*s(12),(true->[])),arc(s(78)*s(6),1,s(78)*s(6),(true->[])),arc(s(78)*s(6),2,s(83)*s(2),(true->[])),arc(s(83)*s(4),0,s(83)*s(9),(true->[])),arc(s(83)*s(4),1,s(83)*s(10),(true->[])),arc(s(83)*s(4),2,s(83)*s(14),(true->[])),arc(s(83)*s(5),0,s(83)*s(11),(true->[])),arc(s(83)*s(5),1,s(83)*s(5),(true->[])),arc(s(83)*s(5),2,s(83)*s(1),(true->[])),arc(s(83)*s(8),0,s(83)*s(11),(true->[])),arc(s(83)*s(8),1,s(83)*s(5),(true->[])),arc(s(83)*s(8),2,s(83)*s(14),(true->[])),arc(s(76)*s(10),0,s(83)*s(9),(true->[])),arc(s(76)*s(10),1,s(76)*s(10),(true->[])),arc(s(76)*s(10),2,s(58)*s(15),(true->[])),arc(s(70)*s(11),0,s(70)*s(11),(true->[])),arc(s(70)*s(11),1,s(82)*s(5),(true->[])),arc(s(70)*s(11),2,s(58)*s(15),(true->[])),arc(s(75)*s(10),0,s(83)*s(9),(true->[])),arc(s(75)*s(10),1,s(75)*s(10),(true->[])),arc(s(75)*s(10),2,s(36)*s(15),(true->[])),arc(s(74)*s(10),0,s(83)*s(9),(true->[])),arc(s(74)*s(10),1,s(74)*s(10),(true->[])),arc(s(74)*s(10),2,s(23)*s(15),(true->[])),arc(s(72)*s(10),0,s(83)*s(9),(true->[])),arc(s(72)*s(10),1,s(72)*s(10),(true->[])),arc(s(72)*s(10),2,s(6)*s(15),(true->[])),arc(s(73)*s(10),0,s(83)*s(9),(true->[])),arc(s(73)*s(10),1,s(73)*s(10),(true->[])),arc(s(73)*s(10),2,s(13)*s(15),(true->[])),arc(s(52)*s(15),0,s(70)*s(15),(true->[])),arc(s(52)*s(15),1,s(82)*s(15),(true->[])),arc(s(52)*s(15),2,s(58)*s(15),(true->[])),arc(s(53)*s(15),0,s(83)*s(15),(true->[])),arc(s(53)*s(15),1,s(71)*s(15),(true->[])),arc(s(53)*s(15),2,s(2)*s(15),(true->[])),arc(s(51)*s(15),0,s(69)*s(15),(true->[])),arc(s(51)*s(15),1,s(81)*s(15),(true->[])),arc(s(51)*s(15),2,s(36)*s(15),(true->[])),arc(s(63)*s(15),0,s(69)*s(15),(true->[])),arc(s(63)*s(15),1,s(81)*s(15),(true->[])),arc(s(63)*s(15),2,s(83)*s(15),(true->[])),arc(s(50)*s(15),0,s(68)*s(15),(true->[])),arc(s(50)*s(15),1,s(80)*s(15),(true->[])),arc(s(50)*s(15),2,s(23)*s(15),(true->[])),arc(s(62)*s(15),0,s(68)*s(15),(true->[])),arc(s(62)*s(15),1,s(80)*s(15),(true->[])),arc(s(62)*s(15),2,s(83)*s(15),(true->[])),arc(s(64)*s(15),0,s(83)*s(15),(true->[])),arc(s(64)*s(15),1,s(83)*s(15),(true->[])),arc(s(64)*s(15),2,s(83)*s(15),(true->[])),arc(s(49)*s(15),0,s(67)*s(15),(true->[])),arc(s(49)*s(15),1,s(79)*s(15),(true->[])),arc(s(49)*s(15),2,s(13)*s(15),(true->[])),arc(s(61)*s(15),0,s(67)*s(15),(true->[])),arc(s(61)*s(15),1,s(79)*s(15),(true->[])),arc(s(61)*s(15),2,s(83)*s(15),(true->[])),arc(s(48)*s(15),0,s(66)*s(15),(true->[])),arc(s(48)*s(15),1,s(78)*s(15),(true->[])),arc(s(48)*s(15),2,s(6)*s(15),(true->[])),arc(s(60)*s(15),0,s(66)*s(15),(true->[])),arc(s(60)*s(15),1,s(78)*s(15),(true->[])),arc(s(60)*s(15),2,s(83)*s(15),(true->[])),arc(s(58)*s(15),0,s(83)*s(15),(true->[])),arc(s(58)*s(15),1,s(76)*s(15),(true->[])),arc(s(58)*s(15),2,s(58)*s(15),(true->[])),arc(s(70)*s(13),0,s(70)*s(13),(true->[])),arc(s(70)*s(13),1,s(82)*s(7),(true->[])),arc(s(70)*s(13),2,s(58)*s(15),(true->[])),arc(s(82)*s(7),0,s(70)*s(13),(true->[])),arc(s(82)*s(7),1,s(82)*s(7),(true->[])),arc(s(82)*s(7),2,s(83)*s(7),(true->[])),arc(s(71)*s(14),0,s(83)*s(13),(true->[])),arc(s(71)*s(14),1,s(71)*s(14),(true->[])),arc(s(71)*s(14),2,s(2)*s(15),(true->[])),arc(s(83)*s(13),0,s(83)*s(13),(true->[])),arc(s(83)*s(13),1,s(83)*s(7),(true->[])),arc(s(83)*s(13),2,s(83)*s(15),(true->[])),arc(s(57)*s(15),0,s(83)*s(15),(true->[])),arc(s(57)*s(15),1,s(75)*s(15),(true->[])),arc(s(57)*s(15),2,s(36)*s(15),(true->[])),arc(s(69)*s(13),0,s(69)*s(13),(true->[])),arc(s(69)*s(13),1,s(81)*s(7),(true->[])),arc(s(69)*s(13),2,s(36)*s(15),(true->[])),arc(s(81)*s(7),0,s(69)*s(13),(true->[])),arc(s(81)*s(7),1,s(81)*s(7),(true->[])),arc(s(81)*s(7),2,s(83)*s(7),(true->[])),arc(s(83)*s(7),0,s(83)*s(13),(true->[])),arc(s(83)*s(7),1,s(83)*s(7),(true->[])),arc(s(83)*s(7),2,s(83)*s(7),(true->[])),arc(s(56)*s(15),0,s(83)*s(15),(true->[])),arc(s(56)*s(15),1,s(74)*s(15),(true->[])),arc(s(56)*s(15),2,s(23)*s(15),(true->[])),arc(s(68)*s(13),0,s(68)*s(13),(true->[])),arc(s(68)*s(13),1,s(80)*s(7),(true->[])),arc(s(68)*s(13),2,s(23)*s(15),(true->[])),arc(s(80)*s(7),0,s(68)*s(13),(true->[])),arc(s(80)*s(7),1,s(80)*s(7),(true->[])),arc(s(80)*s(7),2,s(83)*s(7),(true->[])),arc(s(55)*s(15),0,s(83)*s(15),(true->[])),arc(s(55)*s(15),1,s(73)*s(15),(true->[])),arc(s(55)*s(15),2,s(13)*s(15),(true->[])),arc(s(67)*s(13),0,s(67)*s(13),(true->[])),arc(s(67)*s(13),1,s(79)*s(7),(true->[])),arc(s(67)*s(13),2,s(13)*s(15),(true->[])),arc(s(79)*s(7),0,s(67)*s(13),(true->[])),arc(s(79)*s(7),1,s(79)*s(7),(true->[])),arc(s(79)*s(7),2,s(83)*s(7),(true->[])),arc(s(54)*s(15),0,s(83)*s(15),(true->[])),arc(s(54)*s(15),1,s(72)*s(15),(true->[])),arc(s(54)*s(15),2,s(6)*s(15),(true->[])),arc(s(66)*s(13),0,s(66)*s(13),(true->[])),arc(s(66)*s(13),1,s(78)*s(7),(true->[])),arc(s(66)*s(13),2,s(6)*s(15),(true->[])),arc(s(78)*s(7),0,s(66)*s(13),(true->[])),arc(s(78)*s(7),1,s(78)*s(7),(true->[])),arc(s(78)*s(7),2,s(83)*s(7),(true->[])),arc(s(76)*s(14),0,s(83)*s(13),(true->[])),arc(s(76)*s(14),1,s(76)*s(14),(true->[])),arc(s(76)*s(14),2,s(58)*s(15),(true->[])),arc(s(83)*s(6),0,s(83)*s(12),(true->[])),arc(s(83)*s(6),1,s(83)*s(6),(true->[])),arc(s(83)*s(6),2,s(83)*s(2),(true->[])),arc(s(83)*s(12),0,s(83)*s(12),(true->[])),arc(s(83)*s(12),1,s(83)*s(6),(true->[])),arc(s(83)*s(12),2,s(83)*s(15),(true->[])),arc(s(83)*s(14),0,s(83)*s(13),(true->[])),arc(s(83)*s(14),1,s(83)*s(14),(true->[])),arc(s(83)*s(14),2,s(83)*s(15),(true->[])),arc(s(75)*s(14),0,s(83)*s(13),(true->[])),arc(s(75)*s(14),1,s(75)*s(14),(true->[])),arc(s(75)*s(14),2,s(36)*s(15),(true->[])),arc(s(74)*s(14),0,s(83)*s(13),(true->[])),arc(s(74)*s(14),1,s(74)*s(14),(true->[])),arc(s(74)*s(14),2,s(23)*s(15),(true->[])),arc(s(73)*s(14),0,s(83)*s(13),(true->[])),arc(s(73)*s(14),1,s(73)*s(14),(true->[])),arc(s(73)*s(14),2,s(13)*s(15),(true->[])),arc(s(72)*s(14),0,s(83)*s(13),(true->[])),arc(s(72)*s(14),1,s(72)*s(14),(true->[])),arc(s(72)*s(14),2,s(6)*s(15),(true->[])),arc(s(83)*s(10),0,s(83)*s(9),(true->[])),arc(s(83)*s(10),1,s(83)*s(10),(true->[])),arc(s(83)*s(10),2,s(83)*s(15),(true->[])),arc(s(83)*s(11),0,s(83)*s(11),(true->[])),arc(s(83)*s(11),1,s(83)*s(5),(true->[])),arc(s(83)*s(11),2,s(83)*s(15),(true->[])),arc(s(70)*s(15),0,s(70)*s(15),(true->[])),arc(s(70)*s(15),1,s(82)*s(15),(true->[])),arc(s(70)*s(15),2,s(58)*s(15),(true->[])),arc(s(82)*s(15),0,s(70)*s(15),(true->[])),arc(s(82)*s(15),1,s(82)*s(15),(true->[])),arc(s(82)*s(15),2,s(83)*s(15),(true->[])),arc(s(71)*s(15),0,s(83)*s(15),(true->[])),arc(s(71)*s(15),1,s(71)*s(15),(true->[])),arc(s(71)*s(15),2,s(2)*s(15),(true->[])),arc(s(83)*s(15),0,s(83)*s(15),(true->[])),arc(s(83)*s(15),1,s(83)*s(15),(true->[])),arc(s(83)*s(15),2,s(83)*s(15),(true->[])),arc(s(69)*s(15),0,s(69)*s(15),(true->[])),arc(s(69)*s(15),1,s(81)*s(15),(true->[])),arc(s(69)*s(15),2,s(36)*s(15),(true->[])),arc(s(81)*s(15),0,s(69)*s(15),(true->[])),arc(s(81)*s(15),1,s(81)*s(15),(true->[])),arc(s(81)*s(15),2,s(83)*s(15),(true->[])),arc(s(68)*s(15),0,s(68)*s(15),(true->[])),arc(s(68)*s(15),1,s(80)*s(15),(true->[])),arc(s(68)*s(15),2,s(23)*s(15),(true->[])),arc(s(80)*s(15),0,s(68)*s(15),(true->[])),arc(s(80)*s(15),1,s(80)*s(15),(true->[])),arc(s(80)*s(15),2,s(83)*s(15),(true->[])),arc(s(67)*s(15),0,s(67)*s(15),(true->[])),arc(s(67)*s(15),1,s(79)*s(15),(true->[])),arc(s(67)*s(15),2,s(13)*s(15),(true->[])),arc(s(79)*s(15),0,s(67)*s(15),(true->[])),arc(s(79)*s(15),1,s(79)*s(15),(true->[])),arc(s(79)*s(15),2,s(83)*s(15),(true->[])),arc(s(66)*s(15),0,s(66)*s(15),(true->[])),arc(s(66)*s(15),1,s(78)*s(15),(true->[])),arc(s(66)*s(15),2,s(6)*s(15),(true->[])),arc(s(78)*s(15),0,s(66)*s(15),(true->[])),arc(s(78)*s(15),1,s(78)*s(15),(true->[])),arc(s(78)*s(15),2,s(83)*s(15),(true->[])),arc(s(76)*s(15),0,s(83)*s(15),(true->[])),arc(s(76)*s(15),1,s(76)*s(15),(true->[])),arc(s(76)*s(15),2,s(58)*s(15),(true->[])),arc(s(75)*s(15),0,s(83)*s(15),(true->[])),arc(s(75)*s(15),1,s(75)*s(15),(true->[])),arc(s(75)*s(15),2,s(36)*s(15),(true->[])),arc(s(74)*s(15),0,s(83)*s(15),(true->[])),arc(s(74)*s(15),1,s(74)*s(15),(true->[])),arc(s(74)*s(15),2,s(23)*s(15),(true->[])),arc(s(73)*s(15),0,s(83)*s(15),(true->[])),arc(s(73)*s(15),1,s(73)*s(15),(true->[])),arc(s(73)*s(15),2,s(13)*s(15),(true->[])),arc(s(72)*s(15),0,s(83)*s(15),(true->[])),arc(s(72)*s(15),1,s(72)*s(15),(true->[])),arc(s(72)*s(15),2,s(6)*s(15),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1480: Illustrating the SUM_WIDTH_SUMMIT constraint of the Example slot



3024 SUM_WIDTH_SUMMIT

Automaton Figures 4.1481 and 4.1482 respectively depict the automaton associated with the constraint
SUM_WIDTH_SUMMIT and its simplified form.

≥ s





C ← default
D ← 0
R← default



 < r

≥ t

= u

R + C

≥

<

<
{D ← D + 1}

>{
C ← D + 1
D ← 0

}

=
{D ← D + 1}

=
{D ← D + 1}

>{
C ← C + D + 1
D ← 0

}

<


 C ←

default

D
←

0
R←

R
+
C




=
{D ← D + 1}

<
{D
←

D
+

1
}

>

{
D
←

0}

Figure 4.1481: Automaton for the SUM_WIDTH_SUMMIT constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the SUMMIT pattern where
default is 0 (transition u→ r has the same register update as transition r → u)


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≥ s
{

D ← 0
R← default

}
< r

≥ t

= u

R

≥

<

<
{D ← D + 1}

>{
D ← 0
R← R + D + 1

}

=
{D ← D + 1}

=
{D ← D + 1}

>{
D ← 0
R← R + D + 1

}

<{D
←

0}

=
{D ← D + 1}

<
{D
←

D
+

1
}

>

{
D
←

0}

Figure 4.1482: Simplified automaton for the SUM_WIDTH_SUMMIT constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the SUMMIT pattern
where default is 0 (transition u→ r has the same register update as transition r → u);
Ri −Ri−1 ≥ 0 and −Ri +Ri−1 +Di−1 + 1 ≥ 0 are linear invariants.
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s r t u

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R −→
C +

←−
C

t
−→
C +

←−
C

−→
C +

−→
D +

←−
D + 1

L −→
C +

←−
C

−→
C +

−→
D +

←−
D + 1

L

u
−→
C +

←−
C

−→
C +

←−
C

←−
C +

−→
D +

←−
D + 1

R −→
C +

←−
C

Table 4.381: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.20, for the SUM_WIDTH_SUMMIT constraint defined as the composition of the
SUMMIT pattern , the feature WIDTH , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.

s r t u

s 0 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

R
0

t 0
−→
D +

←−
D + 1

L
0

−→
D +

←−
D + 1

L

u 0 0
−→
D +

←−
D + 1

R
0

Table 4.382: Concrete glue matrix, derived from the parametrised glue matrix 3.20,
for the simplified automaton of the SUM_WIDTH_SUMMIT constraint defined as the
composition of the SUMMIT pattern , the feature WIDTH , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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Specialisation
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Figure 4.1483: (top) Automata without registers for the SUM_WIDTH_SUM-
MIT_EQ_UP_WHEN_RANGE_EQ_2 and the SUM_WIDTH_SUMMIT_EQ_UP con-
straints; they describe all sequences maximising the sum of the widths of all the oc-
currences of the SUMMIT pattern of a sequence of sv variables when the difference
between the maximum and the minimum of the variables plus one of the sequence
of variables is (A) equal to 2, i.e. max

(
0,
⌊
sv−1

2

⌋)
of the Restrictions slot (see ¬),

(B) strictly greater than 2, i.e. max(0, sv − 2) (see ). Within (A) states s and
t are accepting when sv mod 2 = 1, while states r and t′ are accepting when
sv mod 2 = 0. (bottom) All corresponding solutions for sv− 1 ∈ {1, 2, 3, 4}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1484: Automata without registers for the (A) SUM_WIDTH_SUM-
MIT_IS_EVEN and the (B) SUM_WIDTH_SUMMIT_IS_ODD constraints; they respec-
tively achieve an even/odd sum of width of the SUMMIT pattern on a sequence of n
variables; the second symbol represents whether the register D is even or odd, while
the third symbol denotes whether the register R is even or odd.
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SUM_WIDTH_VALLEY

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint SUM_WIDTH_VALLEY(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

> (= | >)∗(< | =)∗ <

PL

Restrictions sv ≤ 2 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 1
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1488)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the VALLEY pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (9, 〈1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7〉)

Figure 4.1485 provides an example where the SUM_WIDTH_VALLEY

(9, [1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7]) constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_valley,['20141203']).

ctr_origin(sum_width_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(sum_width_valley,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_valley,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_valley, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<2#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=1,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_valley, []).

ctr_functional_dependency(sum_width_valley, 1, [2]).

ctr_typical(sum_width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).


ctr_example(sum_width_valley,sum_width_valley(9,[[var-1],[var-3],[var-7],[var-4],[var-3],[var-6],[var-6],[var-5],[var-3],[var-3],[var-2],[var-6],[var-5],[var-5],[var-5],[var-7]])).


ctr_key_words(sum_width_valley,[]).

ctr_eval(sum_width_valley, [checker(sum_width_valley_c1),
    checker(sum_width_valley_c),
    automaton(sum_width_valley_a1),
    automaton(sum_width_valley_a),
    automaton_with_signature(sum_width_valley_a1_s),
    automaton_with_signature(sum_width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_valley_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_valley_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_valley_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_valley_c([Xj|Xs], Default, r, C, D, R, Result).
sum_width_valley_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_valley_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        sum_width_valley_c([Xj|Xs], Default, r, C, A1000, R, Result).
sum_width_valley_c([Xi,Xj|Xs], Default, r, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        sum_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).
sum_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_width_valley_c([Xj|Xs], Default, r, Default, 0, A1000, Result).
sum_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_valley_c([Xj|Xs], Default, t, C, A1000, R, Result).
sum_width_valley_c([Xi,Xj|Xs], Default, t, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        sum_width_valley_c([Xj|Xs], Default, t, A1000, 0, R, Result).

sum_width_valley_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_valley_c1(VARS, Default, s, 0, Default, Value).

sum_width_valley_c1([_], Default, _, DLast, RLast, Value) :- !,
        Value is RLast.
sum_width_valley_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi>Xj, !,
        sum_width_valley_c1([Xj|Xs], Default, r, D, R, Result).
sum_width_valley_c1([Xi,Xj|Xs], Default, s, D, R, Result) :-
        Xi=<Xj, !,
        sum_width_valley_c1([Xj|Xs], Default, s, D, R, Result).
sum_width_valley_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi>=Xj, !,
        A1000 is D+1,
        sum_width_valley_c1([Xj|Xs], Default, r, A1000, R, Result).
sum_width_valley_c1([Xi,Xj|Xs], Default, r, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_valley_c1([Xj|Xs], Default, t, 0, A1000, Result).
sum_width_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi>Xj, !,
        sum_width_valley_c1([Xj|Xs], Default, r, 0, R, Result).
sum_width_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is D+1,
        sum_width_valley_c1([Xj|Xs], Default, t, A1000, R, Result).
sum_width_valley_c1([Xi,Xj|Xs], Default, t, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+(D+1),
        sum_width_valley_c1([Xj|Xs], Default, t, 0, A1000, Result).

ctr_automaton_signature(sum_width_valley, sum_width_valley_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_valley, sum_width_valley_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_valley, sum_width_valley_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_valley, sum_width_valley_ao1, pair_signature(2,signature)).

sum_width_valley_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_valley_a(Flag,Value,VARIABLES,Default).

sum_width_valley_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_valley_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_valley_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_valley_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_valley_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_valley_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_valley_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([C, D, R])),
        arc(s,LT,s,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(r,GT,r,([C, D + 1, R])),
        arc(r,EQ,r,([C, D + 1, R])),
        arc(r,LT,t,([D + 1, 0, R])),
        arc(t,GT,r,([Default, 0, R + C])),
        arc(t,EQ,t,([C, D + 1, R])),
        arc(t,LT,t,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_valley_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_valley_a1(Flag,Value,VARIABLES,Default).

sum_width_valley_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_valley_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_valley_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([D, R])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(r,GT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(r,LT,t,([0, R + D + 1])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast]),
        Value #= RLast #<=> Flag.

sum_width_valley_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_valley_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_valley_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_valley_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,([D, R])),
        arc(s,LT,s,([D, R])),
        arc(s,EQ,s,([D, R])),
        arc(r,GT,r,([D + 1, R])),
        arc(r,EQ,r,([D + 1, R])),
        arc(r,LT,t,([0, R + D + 1])),
        arc(t,GT,r,([0, R])),
        arc(t,EQ,t,([D + 1, R])),
        arc(t,LT,t,([0, R + D + 1]))],
        [D,R], [0,Default], [DLast,RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_valley_r(VALUE,Xs,SV):-
        sum_width_valley_r(VALUE,Xs,SV,SV).

sum_width_valley_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<2#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=1,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_valley, [cell(s,s,cf+cb),cell(s,r,cf+cb),cell(s,t,cf+cb),cell(r,s,cf+cb),cell(r,r,df+(db+1)),cell(r,t,cb+(df+(db+1))),cell(t,s,cf+cb),cell(t,r,cf+(df+(db+1))),cell(t,t,cf+cb)]).

ctr_glue_matrix1(sum_width_valley, [cell(s,s,0),cell(s,r,0),cell(s,t,0),cell(r,s,0),cell(r,r,df+(db+1)),cell(r,t,df+(db+1)),cell(t,s,0),cell(t,r,df+(db+1)),cell(t,t,0)]).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_0, kernel([source(s(1)),sink(s(1)),sink(s(2))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_1, kernel([source(s(1)),sink(s(3))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_2, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(5),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_3, kernel([source(s(1)),sink(s(10))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(9),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(3),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(5),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_4, kernel([source(s(1)),sink(s(15))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(11),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(12),(true->[])),arc(s(9),2,s(3),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(13),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(14),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(3),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(5),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(8),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_5, kernel([source(s(1)),sink(s(21))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(3),(true->[])),arc(s(5),0,s(11),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(3),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(5),(true->[])),arc(s(8),0,s(16),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(3),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(5),(true->[])),arc(s(11),0,s(16),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(17),(true->[])),arc(s(13),2,s(3),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(18),(true->[])),arc(s(14),2,s(5),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(19),(true->[])),arc(s(15),2,s(8),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(20),(true->[])),arc(s(16),2,s(12),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(3),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(5),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(8),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(12),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_gt_0, kernel([source(a),sink(c)],[arc(a,0,a,(true->[])),arc(a,1,a,(true->[])),arc(a,2,b,(true->[])),arc(b,0,c,(true->[])),arc(b,1,b,(true->[])),arc(b,2,b,(true->[])),arc(c,0,c,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_up, kernel([source(s),sink(s),sink(r),sink(t),sink(s1)],[arc(s,0,s1,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,r,(true->[])),arc(r,0,t,(true->[])),arc(r,1,r1,(true->[])),arc(r,2,r1,(true->[])),arc(r1,0,t,(true->[])),arc(r1,1,r1,(true->[])),arc(r1,2,r1,(true->[])),arc(t,0,t,(true->[])),arc(t,1,t1,(true->[])),arc(t1,0,t,(true->[])),arc(t1,1,t1,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_up_minus_2, kernel([source(a),sink(h),sink(i),sink(j),sink(l),sink(o),sink(q),sink(s)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,0,d,(true->[])),arc(b,1,d,(true->[])),arc(b,2,e,(true->[])),arc(c,0,g,(true->[])),arc(c,1,f,(true->[])),arc(c,2,f,(true->[])),arc(d,0,h,(true->[])),arc(d,1,h,(true->[])),arc(d,2,i,(true->[])),arc(e,0,k,(true->[])),arc(e,1,j,(true->[])),arc(e,2,j,(true->[])),arc(f,0,g,(true->[])),arc(f,1,l,(true->[])),arc(f,2,l,(true->[])),arc(g,0,g,(true->[])),arc(g,1,m,(true->[])),arc(g,2,e,(true->[])),arc(i,0,o,(true->[])),arc(i,1,n,(true->[])),arc(i,2,n,(true->[])),arc(j,0,k,(true->[])),arc(j,1,p,(true->[])),arc(j,2,p,(true->[])),arc(k,0,k,(true->[])),arc(k,1,q,(true->[])),arc(k,2,i,(true->[])),arc(l,0,g,(true->[])),arc(l,1,r,(true->[])),arc(l,2,r,(true->[])),arc(m,0,g,(true->[])),arc(m,1,s,(true->[])),arc(m,2,i,(true->[])),arc(n,0,o,(true->[])),arc(n,1,n,(true->[])),arc(n,2,n,(true->[])),arc(o,0,o,(true->[])),arc(o,1,t,(true->[])),arc(p,0,k,(true->[])),arc(p,1,p,(true->[])),arc(p,2,p,(true->[])),arc(q,0,k,(true->[])),arc(q,1,u,(true->[])),arc(r,0,g,(true->[])),arc(r,1,r,(true->[])),arc(r,2,r,(true->[])),arc(s,0,g,(true->[])),arc(s,1,v,(true->[])),arc(t,0,o,(true->[])),arc(t,1,t,(true->[])),arc(u,0,k,(true->[])),arc(u,1,u,(true->[])),arc(v,0,g,(true->[])),arc(v,1,v,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_1_and_up_minus_1, kernel([source(a),sink(f),sink(g)],[arc(a,0,b,(true->[])),arc(a,1,b,(true->[])),arc(a,2,c,(true->[])),arc(b,0,b,(true->[])),arc(b,1,b,(true->[])),arc(b,2,d,(true->[])),arc(c,0,e,(true->[])),arc(c,1,c,(true->[])),arc(c,2,c,(true->[])),arc(d,0,g,(true->[])),arc(d,1,d,(true->[])),arc(d,2,d,(true->[])),arc(e,0,e,(true->[])),arc(e,1,f,(true->[])),arc(e,2,g,(true->[])),arc(f,0,e,(true->[])),arc(f,1,f,(true->[])),arc(f,2,g,(true->[])),arc(g,0,g,(true->[])),arc(g,1,g,(true->[])),arc(g,2,g,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_is_even, kernel([source(sEE),sink(sEE),sink(rEE),sink(rOE),sink(tEE),sink(tOE)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(tOE,0,tEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,rEE,(true->[])),arc(rEE,0,tEO,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,rOE,(true->[])),arc(rOE,0,tEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,rEE,(true->[])),arc(tEE,0,tEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,rEE,(true->[])),arc(tOO,0,tEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,rEO,(true->[])),arc(tEO,0,tEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,rEO,(true->[])),arc(rOO,0,tEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,rEO,(true->[])),arc(rEO,0,tEE,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,rOO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_is_odd, kernel([source(sEE),sink(rEO),sink(rOO),sink(tEO),sink(tOO)],[arc(sEE,0,sEE,(true->[])),arc(sEE,1,sEE,(true->[])),arc(sEE,2,rEE,(true->[])),arc(tOE,0,tEE,(true->[])),arc(tOE,1,tEE,(true->[])),arc(tOE,2,rEE,(true->[])),arc(rEE,0,tEO,(true->[])),arc(rEE,1,rOE,(true->[])),arc(rEE,2,rOE,(true->[])),arc(rOE,0,tEE,(true->[])),arc(rOE,1,rEE,(true->[])),arc(rOE,2,rEE,(true->[])),arc(tEE,0,tEO,(true->[])),arc(tEE,1,tOE,(true->[])),arc(tEE,2,rEE,(true->[])),arc(tOO,0,tEO,(true->[])),arc(tOO,1,tEO,(true->[])),arc(tOO,2,rEO,(true->[])),arc(tEO,0,tEE,(true->[])),arc(tEO,1,tOO,(true->[])),arc(tEO,2,rEO,(true->[])),arc(rOO,0,tEO,(true->[])),arc(rOO,1,rEO,(true->[])),arc(rOO,2,rEO,(true->[])),arc(rEO,0,tEE,(true->[])),arc(rEO,1,rOO,(true->[])),arc(rEO,2,rOO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_lt_up, kernel([source(s(1)),sink(s(5)),sink(s(6)),sink(s(7))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_up_minus_1, kernel([source(s(3)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(8),(true->[])),arc(s(3),1,s(8),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(10),(true->[])),arc(s(4),2,s(13),(true->[])),arc(s(5),0,s(4),(true->[])),arc(s(5),1,s(11),(true->[])),arc(s(5),2,s(11),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(7),0,s(12),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(9),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(10),0,s(4),(true->[])),arc(s(10),1,s(1),(true->[])),arc(s(11),0,s(4),(true->[])),arc(s(11),1,s(2),(true->[])),arc(s(11),2,s(2),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(6),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(7),(true->[])),arc(s(13),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_gt_1, kernel([source(s(1)),sink(s(4))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(3),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_lt_up_minus_1, kernel([source(s(1)),sink(s(10)),sink(s(11)),sink(s(12)),sink(s(13)),sink(s(14))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(11),(true->[])),arc(s(6),2,s(14),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(12),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(14),(true->[])),arc(s(9),1,s(14),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(3),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(14),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(12),(true->[])),arc(s(13),0,s(8),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(14),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_gt_2, kernel([source(s(1)),sink(s(7))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(6),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(7),(true->[])),arc(s(7),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_lt_up_minus_2, kernel([source(s(1)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22)),sink(s(23))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(14),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(3),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(23),(true->[])),arc(s(13),0,s(8),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(23),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(21),(true->[])),arc(s(14),2,s(21),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(23),(true->[])),arc(s(16),1,s(23),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(17),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(18),(true->[])),arc(s(19),0,s(3),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(23),(true->[])),arc(s(20),0,s(8),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(15),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[])),arc(s(22),0,s(15),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(23),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(23),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_up_minus_3, kernel([source(s(5)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33))],[arc(s(1),0,s(6),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(12),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(20),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(4),(true->[])),arc(s(5),0,s(9),(true->[])),arc(s(5),1,s(9),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(13),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(12),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(15),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(6),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(21),(true->[])),arc(s(11),0,s(6),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(12),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(21),(true->[])),arc(s(13),0,s(12),(true->[])),arc(s(13),1,s(19),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(20),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(14),(true->[])),arc(s(15),0,s(24),(true->[])),arc(s(15),1,s(24),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(6),(true->[])),arc(s(16),1,s(26),(true->[])),arc(s(16),2,s(33),(true->[])),arc(s(17),0,s(12),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(33),(true->[])),arc(s(18),0,s(6),(true->[])),arc(s(18),1,s(29),(true->[])),arc(s(18),2,s(29),(true->[])),arc(s(19),0,s(12),(true->[])),arc(s(19),1,s(30),(true->[])),arc(s(19),2,s(30),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(33),(true->[])),arc(s(21),0,s(20),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(31),(true->[])),arc(s(22),0,s(32),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(23),0,s(32),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(25),(true->[])),arc(s(24),2,s(33),(true->[])),arc(s(26),0,s(6),(true->[])),arc(s(26),1,s(1),(true->[])),arc(s(27),0,s(12),(true->[])),arc(s(27),1,s(2),(true->[])),arc(s(28),0,s(20),(true->[])),arc(s(28),1,s(3),(true->[])),arc(s(29),0,s(6),(true->[])),arc(s(29),1,s(4),(true->[])),arc(s(29),2,s(4),(true->[])),arc(s(30),0,s(12),(true->[])),arc(s(30),1,s(8),(true->[])),arc(s(30),2,s(8),(true->[])),arc(s(31),0,s(20),(true->[])),arc(s(31),1,s(14),(true->[])),arc(s(31),2,s(14),(true->[])),arc(s(32),0,s(32),(true->[])),arc(s(32),1,s(22),(true->[])),arc(s(33),0,s(32),(true->[])),arc(s(33),1,s(23),(true->[])),arc(s(33),2,s(23),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_gt_3, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(10),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(4),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_lt_up_minus_3, kernel([source(s(1)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(14),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(3),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(23),(true->[])),arc(s(13),0,s(8),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(23),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(25),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(3),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(34),(true->[])),arc(s(21),0,s(8),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(34),(true->[])),arc(s(22),0,s(15),(true->[])),arc(s(22),1,s(31),(true->[])),arc(s(22),2,s(34),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(32),(true->[])),arc(s(23),2,s(32),(true->[])),arc(s(24),0,s(24),(true->[])),arc(s(24),1,s(33),(true->[])),arc(s(24),2,s(34),(true->[])),arc(s(25),0,s(34),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(34),(true->[])),arc(s(26),0,s(3),(true->[])),arc(s(26),1,s(26),(true->[])),arc(s(26),2,s(26),(true->[])),arc(s(27),0,s(8),(true->[])),arc(s(27),1,s(27),(true->[])),arc(s(27),2,s(27),(true->[])),arc(s(28),0,s(15),(true->[])),arc(s(28),1,s(28),(true->[])),arc(s(28),2,s(28),(true->[])),arc(s(29),0,s(3),(true->[])),arc(s(29),1,s(29),(true->[])),arc(s(29),2,s(34),(true->[])),arc(s(30),0,s(8),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(34),(true->[])),arc(s(31),0,s(15),(true->[])),arc(s(31),1,s(31),(true->[])),arc(s(31),2,s(34),(true->[])),arc(s(32),0,s(24),(true->[])),arc(s(32),1,s(32),(true->[])),arc(s(32),2,s(32),(true->[])),arc(s(33),0,s(24),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(33),2,s(34),(true->[])),arc(s(34),0,s(34),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(34),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_up_minus_4, kernel([source(s(6)),sink(s(36)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46))],[arc(s(1),0,s(7),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(13),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(21),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(31),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(5),2,s(5),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(10),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(12),(true->[])),arc(s(9),0,s(13),(true->[])),arc(s(9),1,s(9),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(14),(true->[])),arc(s(11),0,s(7),(true->[])),arc(s(11),1,s(17),(true->[])),arc(s(11),2,s(22),(true->[])),arc(s(12),0,s(7),(true->[])),arc(s(12),1,s(19),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(22),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(20),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(24),(true->[])),arc(s(16),2,s(22),(true->[])),arc(s(17),0,s(7),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(32),(true->[])),arc(s(18),0,s(13),(true->[])),arc(s(18),1,s(26),(true->[])),arc(s(18),2,s(32),(true->[])),arc(s(19),0,s(7),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(13),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(29),(true->[])),arc(s(21),0,s(21),(true->[])),arc(s(21),1,s(27),(true->[])),arc(s(21),2,s(32),(true->[])),arc(s(22),0,s(21),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(31),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(35),(true->[])),arc(s(24),1,s(35),(true->[])),arc(s(24),2,s(32),(true->[])),arc(s(25),0,s(7),(true->[])),arc(s(25),1,s(37),(true->[])),arc(s(25),2,s(46),(true->[])),arc(s(26),0,s(13),(true->[])),arc(s(26),1,s(38),(true->[])),arc(s(26),2,s(46),(true->[])),arc(s(27),0,s(21),(true->[])),arc(s(27),1,s(39),(true->[])),arc(s(27),2,s(46),(true->[])),arc(s(28),0,s(7),(true->[])),arc(s(28),1,s(41),(true->[])),arc(s(28),2,s(41),(true->[])),arc(s(29),0,s(13),(true->[])),arc(s(29),1,s(42),(true->[])),arc(s(29),2,s(42),(true->[])),arc(s(30),0,s(21),(true->[])),arc(s(30),1,s(43),(true->[])),arc(s(30),2,s(43),(true->[])),arc(s(31),0,s(31),(true->[])),arc(s(31),1,s(40),(true->[])),arc(s(31),2,s(46),(true->[])),arc(s(32),0,s(31),(true->[])),arc(s(32),1,s(44),(true->[])),arc(s(32),2,s(44),(true->[])),arc(s(33),0,s(45),(true->[])),arc(s(33),1,s(33),(true->[])),arc(s(34),0,s(45),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(34),(true->[])),arc(s(35),0,s(36),(true->[])),arc(s(35),1,s(36),(true->[])),arc(s(35),2,s(46),(true->[])),arc(s(37),0,s(7),(true->[])),arc(s(37),1,s(1),(true->[])),arc(s(38),0,s(13),(true->[])),arc(s(38),1,s(2),(true->[])),arc(s(39),0,s(21),(true->[])),arc(s(39),1,s(3),(true->[])),arc(s(40),0,s(31),(true->[])),arc(s(40),1,s(4),(true->[])),arc(s(41),0,s(7),(true->[])),arc(s(41),1,s(5),(true->[])),arc(s(41),2,s(5),(true->[])),arc(s(42),0,s(13),(true->[])),arc(s(42),1,s(9),(true->[])),arc(s(42),2,s(9),(true->[])),arc(s(43),0,s(21),(true->[])),arc(s(43),1,s(15),(true->[])),arc(s(43),2,s(15),(true->[])),arc(s(44),0,s(31),(true->[])),arc(s(44),1,s(23),(true->[])),arc(s(44),2,s(23),(true->[])),arc(s(45),0,s(45),(true->[])),arc(s(45),1,s(33),(true->[])),arc(s(46),0,s(45),(true->[])),arc(s(46),1,s(34),(true->[])),arc(s(46),2,s(34),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_gt_4, kernel([source(s(1)),sink(s(16))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(4),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(15),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(12),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(13),(true->[])),arc(s(13),2,s(7),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(14),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(15),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_lt_up_minus_4, kernel([source(s(1)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43)),sink(s(44)),sink(s(45)),sink(s(46)),sink(s(47))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(14),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(3),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(23),(true->[])),arc(s(13),0,s(8),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(23),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(25),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(3),(true->[])),arc(s(20),1,s(30),(true->[])),arc(s(20),2,s(34),(true->[])),arc(s(21),0,s(8),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(34),(true->[])),arc(s(22),0,s(15),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(34),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(29),(true->[])),arc(s(23),2,s(29),(true->[])),arc(s(24),0,s(24),(true->[])),arc(s(24),1,s(33),(true->[])),arc(s(24),2,s(34),(true->[])),arc(s(25),0,s(36),(true->[])),arc(s(25),1,s(36),(true->[])),arc(s(25),2,s(34),(true->[])),arc(s(26),0,s(3),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(37),(true->[])),arc(s(27),0,s(8),(true->[])),arc(s(27),1,s(38),(true->[])),arc(s(27),2,s(38),(true->[])),arc(s(28),0,s(15),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(39),(true->[])),arc(s(29),0,s(24),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(40),(true->[])),arc(s(30),0,s(3),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(47),(true->[])),arc(s(31),0,s(8),(true->[])),arc(s(31),1,s(42),(true->[])),arc(s(31),2,s(47),(true->[])),arc(s(32),0,s(15),(true->[])),arc(s(32),1,s(43),(true->[])),arc(s(32),2,s(47),(true->[])),arc(s(33),0,s(24),(true->[])),arc(s(33),1,s(44),(true->[])),arc(s(33),2,s(47),(true->[])),arc(s(34),0,s(35),(true->[])),arc(s(34),1,s(45),(true->[])),arc(s(34),2,s(45),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(46),(true->[])),arc(s(35),2,s(47),(true->[])),arc(s(36),0,s(47),(true->[])),arc(s(36),1,s(47),(true->[])),arc(s(36),2,s(47),(true->[])),arc(s(37),0,s(3),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(37),(true->[])),arc(s(38),0,s(8),(true->[])),arc(s(38),1,s(38),(true->[])),arc(s(38),2,s(38),(true->[])),arc(s(39),0,s(15),(true->[])),arc(s(39),1,s(39),(true->[])),arc(s(39),2,s(39),(true->[])),arc(s(40),0,s(24),(true->[])),arc(s(40),1,s(40),(true->[])),arc(s(40),2,s(40),(true->[])),arc(s(41),0,s(3),(true->[])),arc(s(41),1,s(41),(true->[])),arc(s(41),2,s(47),(true->[])),arc(s(42),0,s(8),(true->[])),arc(s(42),1,s(42),(true->[])),arc(s(42),2,s(47),(true->[])),arc(s(43),0,s(15),(true->[])),arc(s(43),1,s(43),(true->[])),arc(s(43),2,s(47),(true->[])),arc(s(44),0,s(24),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(47),(true->[])),arc(s(45),0,s(35),(true->[])),arc(s(45),1,s(45),(true->[])),arc(s(45),2,s(45),(true->[])),arc(s(46),0,s(35),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(46),2,s(47),(true->[])),arc(s(47),0,s(47),(true->[])),arc(s(47),1,s(47),(true->[])),arc(s(47),2,s(47),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_eq_up_minus_5, kernel([source(s(7)),sink(s(49)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61))],[arc(s(1),0,s(8),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(2),0,s(14),(true->[])),arc(s(2),1,s(2),(true->[])),arc(s(3),0,s(22),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(4),0,s(32),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(5),0,s(44),(true->[])),arc(s(5),1,s(5),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(9),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(13),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(10),(true->[])),arc(s(11),0,s(17),(true->[])),arc(s(11),1,s(17),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(8),(true->[])),arc(s(12),1,s(18),(true->[])),arc(s(12),2,s(23),(true->[])),arc(s(13),0,s(8),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(20),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(14),(true->[])),arc(s(15),1,s(21),(true->[])),arc(s(15),2,s(21),(true->[])),arc(s(16),0,s(22),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(25),(true->[])),arc(s(17),1,s(25),(true->[])),arc(s(17),2,s(23),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(26),(true->[])),arc(s(18),2,s(33),(true->[])),arc(s(19),0,s(14),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(33),(true->[])),arc(s(20),0,s(8),(true->[])),arc(s(20),1,s(29),(true->[])),arc(s(20),2,s(29),(true->[])),arc(s(21),0,s(14),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(30),(true->[])),arc(s(22),0,s(22),(true->[])),arc(s(22),1,s(28),(true->[])),arc(s(22),2,s(33),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(31),(true->[])),arc(s(23),2,s(31),(true->[])),arc(s(24),0,s(32),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(24),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(35),(true->[])),arc(s(25),2,s(33),(true->[])),arc(s(26),0,s(8),(true->[])),arc(s(26),1,s(36),(true->[])),arc(s(26),2,s(45),(true->[])),arc(s(27),0,s(14),(true->[])),arc(s(27),1,s(37),(true->[])),arc(s(27),2,s(45),(true->[])),arc(s(28),0,s(22),(true->[])),arc(s(28),1,s(38),(true->[])),arc(s(28),2,s(45),(true->[])),arc(s(29),0,s(8),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(40),(true->[])),arc(s(30),0,s(14),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(41),(true->[])),arc(s(31),0,s(22),(true->[])),arc(s(31),1,s(42),(true->[])),arc(s(31),2,s(42),(true->[])),arc(s(32),0,s(32),(true->[])),arc(s(32),1,s(39),(true->[])),arc(s(32),2,s(45),(true->[])),arc(s(33),0,s(32),(true->[])),arc(s(33),1,s(43),(true->[])),arc(s(33),2,s(43),(true->[])),arc(s(34),0,s(44),(true->[])),arc(s(34),1,s(34),(true->[])),arc(s(34),2,s(34),(true->[])),arc(s(35),0,s(48),(true->[])),arc(s(35),1,s(48),(true->[])),arc(s(35),2,s(45),(true->[])),arc(s(36),0,s(8),(true->[])),arc(s(36),1,s(50),(true->[])),arc(s(36),2,s(61),(true->[])),arc(s(37),0,s(14),(true->[])),arc(s(37),1,s(51),(true->[])),arc(s(37),2,s(61),(true->[])),arc(s(38),0,s(22),(true->[])),arc(s(38),1,s(52),(true->[])),arc(s(38),2,s(61),(true->[])),arc(s(39),0,s(32),(true->[])),arc(s(39),1,s(53),(true->[])),arc(s(39),2,s(61),(true->[])),arc(s(40),0,s(8),(true->[])),arc(s(40),1,s(55),(true->[])),arc(s(40),2,s(55),(true->[])),arc(s(41),0,s(14),(true->[])),arc(s(41),1,s(56),(true->[])),arc(s(41),2,s(56),(true->[])),arc(s(42),0,s(22),(true->[])),arc(s(42),1,s(57),(true->[])),arc(s(42),2,s(57),(true->[])),arc(s(43),0,s(32),(true->[])),arc(s(43),1,s(58),(true->[])),arc(s(43),2,s(58),(true->[])),arc(s(44),0,s(44),(true->[])),arc(s(44),1,s(54),(true->[])),arc(s(44),2,s(61),(true->[])),arc(s(45),0,s(44),(true->[])),arc(s(45),1,s(59),(true->[])),arc(s(45),2,s(59),(true->[])),arc(s(46),0,s(60),(true->[])),arc(s(46),1,s(46),(true->[])),arc(s(47),0,s(60),(true->[])),arc(s(47),1,s(47),(true->[])),arc(s(47),2,s(47),(true->[])),arc(s(48),0,s(49),(true->[])),arc(s(48),1,s(49),(true->[])),arc(s(48),2,s(61),(true->[])),arc(s(50),0,s(8),(true->[])),arc(s(50),1,s(1),(true->[])),arc(s(51),0,s(14),(true->[])),arc(s(51),1,s(2),(true->[])),arc(s(52),0,s(22),(true->[])),arc(s(52),1,s(3),(true->[])),arc(s(53),0,s(32),(true->[])),arc(s(53),1,s(4),(true->[])),arc(s(54),0,s(44),(true->[])),arc(s(54),1,s(5),(true->[])),arc(s(55),0,s(8),(true->[])),arc(s(55),1,s(6),(true->[])),arc(s(55),2,s(6),(true->[])),arc(s(56),0,s(14),(true->[])),arc(s(56),1,s(10),(true->[])),arc(s(56),2,s(10),(true->[])),arc(s(57),0,s(22),(true->[])),arc(s(57),1,s(16),(true->[])),arc(s(57),2,s(16),(true->[])),arc(s(58),0,s(32),(true->[])),arc(s(58),1,s(24),(true->[])),arc(s(58),2,s(24),(true->[])),arc(s(59),0,s(44),(true->[])),arc(s(59),1,s(34),(true->[])),arc(s(59),2,s(34),(true->[])),arc(s(60),0,s(60),(true->[])),arc(s(60),1,s(46),(true->[])),arc(s(61),0,s(60),(true->[])),arc(s(61),1,s(47),(true->[])),arc(s(61),2,s(47),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_gt_5, kernel([source(s(1)),sink(s(22))],[arc(s(1),0,s(1),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(4),(true->[])),arc(s(2),2,s(4),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(5),(true->[])),arc(s(3),2,s(4),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(4),(true->[])),arc(s(6),0,s(10),(true->[])),arc(s(6),1,s(9),(true->[])),arc(s(6),2,s(7),(true->[])),arc(s(7),0,s(10),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(15),(true->[])),arc(s(8),1,s(12),(true->[])),arc(s(8),2,s(4),(true->[])),arc(s(9),0,s(15),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(7),(true->[])),arc(s(10),0,s(15),(true->[])),arc(s(10),1,s(14),(true->[])),arc(s(10),2,s(11),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(21),(true->[])),arc(s(12),1,s(17),(true->[])),arc(s(12),2,s(4),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(18),(true->[])),arc(s(13),2,s(7),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(11),(true->[])),arc(s(15),0,s(21),(true->[])),arc(s(15),1,s(20),(true->[])),arc(s(15),2,s(16),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(21),(true->[])),arc(s(16),2,s(21),(true->[])),arc(s(17),0,s(22),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(4),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(7),(true->[])),arc(s(19),0,s(22),(true->[])),arc(s(19),1,s(19),(true->[])),arc(s(19),2,s(11),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(20),(true->[])),arc(s(20),2,s(16),(true->[])),arc(s(21),0,s(22),(true->[])),arc(s(21),1,s(21),(true->[])),arc(s(21),2,s(21),(true->[])),arc(s(22),0,s(22),(true->[])),arc(s(22),1,s(22),(true->[])),arc(s(22),2,s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_lt_up_minus_5, kernel([source(s(1)),sink(s(50)),sink(s(51)),sink(s(52)),sink(s(53)),sink(s(54)),sink(s(55)),sink(s(56)),sink(s(57)),sink(s(58)),sink(s(59)),sink(s(60)),sink(s(61)),sink(s(62))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(3),(true->[])),arc(s(2),1,s(5),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(3),(true->[])),arc(s(3),1,s(6),(true->[])),arc(s(3),2,s(7),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(9),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(3),(true->[])),arc(s(5),1,s(10),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(3),(true->[])),arc(s(6),1,s(12),(true->[])),arc(s(6),2,s(14),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(11),(true->[])),arc(s(7),2,s(11),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(13),(true->[])),arc(s(8),2,s(14),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(14),(true->[])),arc(s(10),0,s(3),(true->[])),arc(s(10),1,s(17),(true->[])),arc(s(10),2,s(17),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(18),(true->[])),arc(s(11),2,s(18),(true->[])),arc(s(12),0,s(3),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(23),(true->[])),arc(s(13),0,s(8),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(23),(true->[])),arc(s(14),0,s(15),(true->[])),arc(s(14),1,s(19),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(15),(true->[])),arc(s(15),1,s(22),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(25),(true->[])),arc(s(16),1,s(25),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(3),(true->[])),arc(s(17),1,s(26),(true->[])),arc(s(17),2,s(26),(true->[])),arc(s(18),0,s(8),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(27),(true->[])),arc(s(19),0,s(15),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(28),(true->[])),arc(s(20),0,s(3),(true->[])),arc(s(20),1,s(30),(true->[])),arc(s(20),2,s(34),(true->[])),arc(s(21),0,s(8),(true->[])),arc(s(21),1,s(31),(true->[])),arc(s(21),2,s(34),(true->[])),arc(s(22),0,s(15),(true->[])),arc(s(22),1,s(32),(true->[])),arc(s(22),2,s(34),(true->[])),arc(s(23),0,s(24),(true->[])),arc(s(23),1,s(29),(true->[])),arc(s(23),2,s(29),(true->[])),arc(s(24),0,s(24),(true->[])),arc(s(24),1,s(33),(true->[])),arc(s(24),2,s(34),(true->[])),arc(s(25),0,s(36),(true->[])),arc(s(25),1,s(36),(true->[])),arc(s(25),2,s(34),(true->[])),arc(s(26),0,s(3),(true->[])),arc(s(26),1,s(37),(true->[])),arc(s(26),2,s(37),(true->[])),arc(s(27),0,s(8),(true->[])),arc(s(27),1,s(38),(true->[])),arc(s(27),2,s(38),(true->[])),arc(s(28),0,s(15),(true->[])),arc(s(28),1,s(39),(true->[])),arc(s(28),2,s(39),(true->[])),arc(s(29),0,s(24),(true->[])),arc(s(29),1,s(40),(true->[])),arc(s(29),2,s(40),(true->[])),arc(s(30),0,s(3),(true->[])),arc(s(30),1,s(42),(true->[])),arc(s(30),2,s(47),(true->[])),arc(s(31),0,s(8),(true->[])),arc(s(31),1,s(43),(true->[])),arc(s(31),2,s(47),(true->[])),arc(s(32),0,s(15),(true->[])),arc(s(32),1,s(44),(true->[])),arc(s(32),2,s(47),(true->[])),arc(s(33),0,s(24),(true->[])),arc(s(33),1,s(45),(true->[])),arc(s(33),2,s(47),(true->[])),arc(s(34),0,s(35),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(41),(true->[])),arc(s(35),0,s(35),(true->[])),arc(s(35),1,s(46),(true->[])),arc(s(35),2,s(47),(true->[])),arc(s(36),0,s(49),(true->[])),arc(s(36),1,s(49),(true->[])),arc(s(36),2,s(47),(true->[])),arc(s(37),0,s(3),(true->[])),arc(s(37),1,s(50),(true->[])),arc(s(37),2,s(50),(true->[])),arc(s(38),0,s(8),(true->[])),arc(s(38),1,s(51),(true->[])),arc(s(38),2,s(51),(true->[])),arc(s(39),0,s(15),(true->[])),arc(s(39),1,s(52),(true->[])),arc(s(39),2,s(52),(true->[])),arc(s(40),0,s(24),(true->[])),arc(s(40),1,s(53),(true->[])),arc(s(40),2,s(53),(true->[])),arc(s(41),0,s(35),(true->[])),arc(s(41),1,s(54),(true->[])),arc(s(41),2,s(54),(true->[])),arc(s(42),0,s(3),(true->[])),arc(s(42),1,s(55),(true->[])),arc(s(42),2,s(62),(true->[])),arc(s(43),0,s(8),(true->[])),arc(s(43),1,s(56),(true->[])),arc(s(43),2,s(62),(true->[])),arc(s(44),0,s(15),(true->[])),arc(s(44),1,s(57),(true->[])),arc(s(44),2,s(62),(true->[])),arc(s(45),0,s(24),(true->[])),arc(s(45),1,s(58),(true->[])),arc(s(45),2,s(62),(true->[])),arc(s(46),0,s(35),(true->[])),arc(s(46),1,s(59),(true->[])),arc(s(46),2,s(62),(true->[])),arc(s(47),0,s(48),(true->[])),arc(s(47),1,s(60),(true->[])),arc(s(47),2,s(60),(true->[])),arc(s(48),0,s(48),(true->[])),arc(s(48),1,s(61),(true->[])),arc(s(48),2,s(62),(true->[])),arc(s(49),0,s(62),(true->[])),arc(s(49),1,s(62),(true->[])),arc(s(49),2,s(62),(true->[])),arc(s(50),0,s(3),(true->[])),arc(s(50),1,s(50),(true->[])),arc(s(50),2,s(50),(true->[])),arc(s(51),0,s(8),(true->[])),arc(s(51),1,s(51),(true->[])),arc(s(51),2,s(51),(true->[])),arc(s(52),0,s(15),(true->[])),arc(s(52),1,s(52),(true->[])),arc(s(52),2,s(52),(true->[])),arc(s(53),0,s(24),(true->[])),arc(s(53),1,s(53),(true->[])),arc(s(53),2,s(53),(true->[])),arc(s(54),0,s(35),(true->[])),arc(s(54),1,s(54),(true->[])),arc(s(54),2,s(54),(true->[])),arc(s(55),0,s(3),(true->[])),arc(s(55),1,s(55),(true->[])),arc(s(55),2,s(62),(true->[])),arc(s(56),0,s(8),(true->[])),arc(s(56),1,s(56),(true->[])),arc(s(56),2,s(62),(true->[])),arc(s(57),0,s(15),(true->[])),arc(s(57),1,s(57),(true->[])),arc(s(57),2,s(62),(true->[])),arc(s(58),0,s(24),(true->[])),arc(s(58),1,s(58),(true->[])),arc(s(58),2,s(62),(true->[])),arc(s(59),0,s(35),(true->[])),arc(s(59),1,s(59),(true->[])),arc(s(59),2,s(62),(true->[])),arc(s(60),0,s(48),(true->[])),arc(s(60),1,s(60),(true->[])),arc(s(60),2,s(60),(true->[])),arc(s(61),0,s(48),(true->[])),arc(s(61),1,s(61),(true->[])),arc(s(61),2,s(62),(true->[])),arc(s(62),0,s(62),(true->[])),arc(s(62),1,s(62),(true->[])),arc(s(62),2,s(62),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(3)),sink(s(7)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(1),0,s(7)*s(1),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(3)*s(3),(true->[])),arc(s(5)*s(2),1,s(5)*s(2),(true->[])),arc(s(5)*s(2),2,s(5)*s(2),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(2),(true->[])),arc(s(7)*s(2),2,s(7)*s(2),(true->[])),arc(s(6)*s(3),0,s(3)*s(3),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(3),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(4)),sink(s(7)*s(4))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(1),0,s(7)*s(1),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(5)*s(3),(true->[])),arc(s(5)*s(3),2,s(5)*s(3),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(3),(true->[])),arc(s(7)*s(2),2,s(7)*s(3),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(3)*s(4),(true->[])),arc(s(6)*s(3),1,s(6)*s(3),(true->[])),arc(s(6)*s(3),2,s(7)*s(3),(true->[])),arc(s(7)*s(3),0,s(7)*s(4),(true->[])),arc(s(7)*s(3),1,s(7)*s(3),(true->[])),arc(s(7)*s(3),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(3)*s(4),(true->[])),arc(s(6)*s(4),1,s(6)*s(4),(true->[])),arc(s(6)*s(4),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(4),(true->[])),arc(s(7)*s(4),1,s(7)*s(4),(true->[])),arc(s(7)*s(4),2,s(7)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(7)),sink(s(7)*s(7))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(7)*s(1),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(5)*s(6),(true->[])),arc(s(5)*s(4),2,s(5)*s(6),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(6)*s(5),0,s(3)*s(7),(true->[])),arc(s(6)*s(5),1,s(6)*s(5),(true->[])),arc(s(6)*s(5),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(6),(true->[])),arc(s(7)*s(4),2,s(7)*s(6),(true->[])),arc(s(5)*s(6),0,s(3)*s(7),(true->[])),arc(s(5)*s(6),1,s(5)*s(6),(true->[])),arc(s(5)*s(6),2,s(5)*s(6),(true->[])),arc(s(7)*s(3),0,s(7)*s(6),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(6),0,s(3)*s(7),(true->[])),arc(s(6)*s(6),1,s(6)*s(6),(true->[])),arc(s(6)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(6),0,s(7)*s(7),(true->[])),arc(s(7)*s(6),1,s(7)*s(6),(true->[])),arc(s(7)*s(6),2,s(7)*s(6),(true->[])),arc(s(7)*s(5),0,s(7)*s(7),(true->[])),arc(s(7)*s(5),1,s(7)*s(5),(true->[])),arc(s(7)*s(5),2,s(7)*s(4),(true->[])),arc(s(6)*s(7),0,s(3)*s(7),(true->[])),arc(s(6)*s(7),1,s(6)*s(7),(true->[])),arc(s(6)*s(7),2,s(7)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(7),(true->[])),arc(s(7)*s(7),1,s(7)*s(7),(true->[])),arc(s(7)*s(7),2,s(7)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(11)),sink(s(7)*s(11))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(7)*s(1),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(7),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(6)*s(8),(true->[])),arc(s(6)*s(5),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(7),(true->[])),arc(s(7)*s(4),2,s(7)*s(7),(true->[])),arc(s(5)*s(7),0,s(3)*s(10),(true->[])),arc(s(5)*s(7),1,s(5)*s(10),(true->[])),arc(s(5)*s(7),2,s(5)*s(10),(true->[])),arc(s(7)*s(3),0,s(7)*s(6),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(3)*s(10),0,s(3)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(7)*s(10),(true->[])),arc(s(6)*s(9),0,s(3)*s(11),(true->[])),arc(s(6)*s(9),1,s(6)*s(9),(true->[])),arc(s(6)*s(9),2,s(7)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(10),(true->[])),arc(s(7)*s(7),2,s(7)*s(10),(true->[])),arc(s(6)*s(8),0,s(3)*s(11),(true->[])),arc(s(6)*s(8),1,s(6)*s(8),(true->[])),arc(s(6)*s(8),2,s(7)*s(4),(true->[])),arc(s(7)*s(6),0,s(7)*s(10),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(5)*s(10),0,s(3)*s(11),(true->[])),arc(s(5)*s(10),1,s(5)*s(10),(true->[])),arc(s(5)*s(10),2,s(5)*s(10),(true->[])),arc(s(7)*s(5),0,s(7)*s(10),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(7)*s(4),(true->[])),arc(s(3)*s(11),0,s(3)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(7)*s(11),(true->[])),arc(s(6)*s(10),0,s(3)*s(11),(true->[])),arc(s(6)*s(10),1,s(6)*s(10),(true->[])),arc(s(6)*s(10),2,s(7)*s(10),(true->[])),arc(s(7)*s(10),0,s(7)*s(11),(true->[])),arc(s(7)*s(10),1,s(7)*s(10),(true->[])),arc(s(7)*s(10),2,s(7)*s(10),(true->[])),arc(s(7)*s(9),0,s(7)*s(11),(true->[])),arc(s(7)*s(9),1,s(7)*s(9),(true->[])),arc(s(7)*s(9),2,s(7)*s(7),(true->[])),arc(s(7)*s(8),0,s(7)*s(11),(true->[])),arc(s(7)*s(8),1,s(7)*s(8),(true->[])),arc(s(7)*s(8),2,s(7)*s(4),(true->[])),arc(s(6)*s(11),0,s(3)*s(11),(true->[])),arc(s(6)*s(11),1,s(6)*s(11),(true->[])),arc(s(6)*s(11),2,s(7)*s(11),(true->[])),arc(s(7)*s(11),0,s(7)*s(11),(true->[])),arc(s(7)*s(11),1,s(7)*s(11),(true->[])),arc(s(7)*s(11),2,s(7)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(16)),sink(s(7)*s(16))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(7)*s(1),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(7),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(6)*s(8),(true->[])),arc(s(6)*s(5),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(7),(true->[])),arc(s(7)*s(4),2,s(7)*s(7),(true->[])),arc(s(5)*s(7),0,s(3)*s(10),(true->[])),arc(s(5)*s(7),1,s(5)*s(11),(true->[])),arc(s(5)*s(7),2,s(5)*s(11),(true->[])),arc(s(7)*s(3),0,s(7)*s(6),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(6)*s(13),(true->[])),arc(s(6)*s(9),2,s(7)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(11),(true->[])),arc(s(7)*s(7),2,s(7)*s(11),(true->[])),arc(s(6)*s(8),0,s(3)*s(15),(true->[])),arc(s(6)*s(8),1,s(6)*s(12),(true->[])),arc(s(6)*s(8),2,s(7)*s(4),(true->[])),arc(s(7)*s(6),0,s(7)*s(10),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(5)*s(11),0,s(3)*s(15),(true->[])),arc(s(5)*s(11),1,s(5)*s(15),(true->[])),arc(s(5)*s(11),2,s(5)*s(15),(true->[])),arc(s(7)*s(5),0,s(7)*s(10),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(7)*s(4),(true->[])),arc(s(3)*s(15),0,s(3)*s(16),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(7)*s(15),(true->[])),arc(s(6)*s(14),0,s(3)*s(16),(true->[])),arc(s(6)*s(14),1,s(6)*s(14),(true->[])),arc(s(6)*s(14),2,s(7)*s(11),(true->[])),arc(s(7)*s(11),0,s(7)*s(15),(true->[])),arc(s(7)*s(11),1,s(7)*s(15),(true->[])),arc(s(7)*s(11),2,s(7)*s(15),(true->[])),arc(s(6)*s(13),0,s(3)*s(16),(true->[])),arc(s(6)*s(13),1,s(6)*s(13),(true->[])),arc(s(6)*s(13),2,s(7)*s(7),(true->[])),arc(s(7)*s(10),0,s(7)*s(15),(true->[])),arc(s(7)*s(10),1,s(7)*s(14),(true->[])),arc(s(7)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(12),0,s(3)*s(16),(true->[])),arc(s(6)*s(12),1,s(6)*s(12),(true->[])),arc(s(6)*s(12),2,s(7)*s(4),(true->[])),arc(s(7)*s(9),0,s(7)*s(15),(true->[])),arc(s(7)*s(9),1,s(7)*s(13),(true->[])),arc(s(7)*s(9),2,s(7)*s(7),(true->[])),arc(s(5)*s(15),0,s(3)*s(16),(true->[])),arc(s(5)*s(15),1,s(5)*s(15),(true->[])),arc(s(5)*s(15),2,s(5)*s(15),(true->[])),arc(s(7)*s(8),0,s(7)*s(15),(true->[])),arc(s(7)*s(8),1,s(7)*s(12),(true->[])),arc(s(7)*s(8),2,s(7)*s(4),(true->[])),arc(s(3)*s(16),0,s(3)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(7)*s(16),(true->[])),arc(s(6)*s(15),0,s(3)*s(16),(true->[])),arc(s(6)*s(15),1,s(6)*s(15),(true->[])),arc(s(6)*s(15),2,s(7)*s(15),(true->[])),arc(s(7)*s(15),0,s(7)*s(16),(true->[])),arc(s(7)*s(15),1,s(7)*s(15),(true->[])),arc(s(7)*s(15),2,s(7)*s(15),(true->[])),arc(s(7)*s(14),0,s(7)*s(16),(true->[])),arc(s(7)*s(14),1,s(7)*s(14),(true->[])),arc(s(7)*s(14),2,s(7)*s(11),(true->[])),arc(s(7)*s(13),0,s(7)*s(16),(true->[])),arc(s(7)*s(13),1,s(7)*s(13),(true->[])),arc(s(7)*s(13),2,s(7)*s(7),(true->[])),arc(s(7)*s(12),0,s(7)*s(16),(true->[])),arc(s(7)*s(12),1,s(7)*s(12),(true->[])),arc(s(7)*s(12),2,s(7)*s(4),(true->[])),arc(s(6)*s(16),0,s(3)*s(16),(true->[])),arc(s(6)*s(16),1,s(6)*s(16),(true->[])),arc(s(6)*s(16),2,s(7)*s(16),(true->[])),arc(s(7)*s(16),0,s(7)*s(16),(true->[])),arc(s(7)*s(16),1,s(7)*s(16),(true->[])),arc(s(7)*s(16),2,s(7)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(6)*s(22)),sink(s(7)*s(22))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(7)*s(1),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(5)*s(7),(true->[])),arc(s(5)*s(4),2,s(5)*s(7),(true->[])),arc(s(7)*s(1),0,s(7)*s(1),(true->[])),arc(s(7)*s(1),1,s(7)*s(1),(true->[])),arc(s(7)*s(1),2,s(7)*s(2),(true->[])),arc(s(7)*s(2),0,s(7)*s(3),(true->[])),arc(s(7)*s(2),1,s(7)*s(4),(true->[])),arc(s(7)*s(2),2,s(7)*s(4),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(6)*s(8),(true->[])),arc(s(6)*s(5),2,s(7)*s(4),(true->[])),arc(s(7)*s(4),0,s(7)*s(6),(true->[])),arc(s(7)*s(4),1,s(7)*s(7),(true->[])),arc(s(7)*s(4),2,s(7)*s(7),(true->[])),arc(s(5)*s(7),0,s(3)*s(10),(true->[])),arc(s(5)*s(7),1,s(5)*s(11),(true->[])),arc(s(5)*s(7),2,s(5)*s(11),(true->[])),arc(s(7)*s(3),0,s(7)*s(6),(true->[])),arc(s(7)*s(3),1,s(7)*s(5),(true->[])),arc(s(7)*s(3),2,s(7)*s(4),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(6)*s(13),(true->[])),arc(s(6)*s(9),2,s(7)*s(7),(true->[])),arc(s(7)*s(7),0,s(7)*s(10),(true->[])),arc(s(7)*s(7),1,s(7)*s(11),(true->[])),arc(s(7)*s(7),2,s(7)*s(11),(true->[])),arc(s(6)*s(8),0,s(3)*s(15),(true->[])),arc(s(6)*s(8),1,s(6)*s(12),(true->[])),arc(s(6)*s(8),2,s(7)*s(4),(true->[])),arc(s(7)*s(6),0,s(7)*s(10),(true->[])),arc(s(7)*s(6),1,s(7)*s(9),(true->[])),arc(s(7)*s(6),2,s(7)*s(7),(true->[])),arc(s(5)*s(11),0,s(3)*s(15),(true->[])),arc(s(5)*s(11),1,s(5)*s(16),(true->[])),arc(s(5)*s(11),2,s(5)*s(16),(true->[])),arc(s(7)*s(5),0,s(7)*s(10),(true->[])),arc(s(7)*s(5),1,s(7)*s(8),(true->[])),arc(s(7)*s(5),2,s(7)*s(4),(true->[])),arc(s(3)*s(15),0,s(3)*s(21),(true->[])),arc(s(3)*s(15),1,s(6)*s(20),(true->[])),arc(s(3)*s(15),2,s(7)*s(16),(true->[])),arc(s(6)*s(14),0,s(3)*s(21),(true->[])),arc(s(6)*s(14),1,s(6)*s(19),(true->[])),arc(s(6)*s(14),2,s(7)*s(11),(true->[])),arc(s(7)*s(11),0,s(7)*s(15),(true->[])),arc(s(7)*s(11),1,s(7)*s(16),(true->[])),arc(s(7)*s(11),2,s(7)*s(16),(true->[])),arc(s(6)*s(13),0,s(3)*s(21),(true->[])),arc(s(6)*s(13),1,s(6)*s(18),(true->[])),arc(s(6)*s(13),2,s(7)*s(7),(true->[])),arc(s(7)*s(10),0,s(7)*s(15),(true->[])),arc(s(7)*s(10),1,s(7)*s(14),(true->[])),arc(s(7)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(12),0,s(3)*s(21),(true->[])),arc(s(6)*s(12),1,s(6)*s(17),(true->[])),arc(s(6)*s(12),2,s(7)*s(4),(true->[])),arc(s(7)*s(9),0,s(7)*s(15),(true->[])),arc(s(7)*s(9),1,s(7)*s(13),(true->[])),arc(s(7)*s(9),2,s(7)*s(7),(true->[])),arc(s(5)*s(16),0,s(3)*s(21),(true->[])),arc(s(5)*s(16),1,s(5)*s(21),(true->[])),arc(s(5)*s(16),2,s(5)*s(21),(true->[])),arc(s(7)*s(8),0,s(7)*s(15),(true->[])),arc(s(7)*s(8),1,s(7)*s(12),(true->[])),arc(s(7)*s(8),2,s(7)*s(4),(true->[])),arc(s(3)*s(21),0,s(3)*s(22),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(7)*s(21),(true->[])),arc(s(6)*s(20),0,s(3)*s(22),(true->[])),arc(s(6)*s(20),1,s(6)*s(20),(true->[])),arc(s(6)*s(20),2,s(7)*s(16),(true->[])),arc(s(7)*s(16),0,s(7)*s(21),(true->[])),arc(s(7)*s(16),1,s(7)*s(21),(true->[])),arc(s(7)*s(16),2,s(7)*s(21),(true->[])),arc(s(6)*s(19),0,s(3)*s(22),(true->[])),arc(s(6)*s(19),1,s(6)*s(19),(true->[])),arc(s(6)*s(19),2,s(7)*s(11),(true->[])),arc(s(7)*s(15),0,s(7)*s(21),(true->[])),arc(s(7)*s(15),1,s(7)*s(20),(true->[])),arc(s(7)*s(15),2,s(7)*s(16),(true->[])),arc(s(6)*s(18),0,s(3)*s(22),(true->[])),arc(s(6)*s(18),1,s(6)*s(18),(true->[])),arc(s(6)*s(18),2,s(7)*s(7),(true->[])),arc(s(7)*s(14),0,s(7)*s(21),(true->[])),arc(s(7)*s(14),1,s(7)*s(19),(true->[])),arc(s(7)*s(14),2,s(7)*s(11),(true->[])),arc(s(6)*s(17),0,s(3)*s(22),(true->[])),arc(s(6)*s(17),1,s(6)*s(17),(true->[])),arc(s(6)*s(17),2,s(7)*s(4),(true->[])),arc(s(7)*s(13),0,s(7)*s(21),(true->[])),arc(s(7)*s(13),1,s(7)*s(18),(true->[])),arc(s(7)*s(13),2,s(7)*s(7),(true->[])),arc(s(5)*s(21),0,s(3)*s(22),(true->[])),arc(s(5)*s(21),1,s(5)*s(21),(true->[])),arc(s(5)*s(21),2,s(5)*s(21),(true->[])),arc(s(7)*s(12),0,s(7)*s(21),(true->[])),arc(s(7)*s(12),1,s(7)*s(17),(true->[])),arc(s(7)*s(12),2,s(7)*s(4),(true->[])),arc(s(3)*s(22),0,s(3)*s(22),(true->[])),arc(s(3)*s(22),1,s(6)*s(22),(true->[])),arc(s(3)*s(22),2,s(7)*s(22),(true->[])),arc(s(6)*s(21),0,s(3)*s(22),(true->[])),arc(s(6)*s(21),1,s(6)*s(21),(true->[])),arc(s(6)*s(21),2,s(7)*s(21),(true->[])),arc(s(7)*s(21),0,s(7)*s(22),(true->[])),arc(s(7)*s(21),1,s(7)*s(21),(true->[])),arc(s(7)*s(21),2,s(7)*s(21),(true->[])),arc(s(7)*s(20),0,s(7)*s(22),(true->[])),arc(s(7)*s(20),1,s(7)*s(20),(true->[])),arc(s(7)*s(20),2,s(7)*s(16),(true->[])),arc(s(7)*s(19),0,s(7)*s(22),(true->[])),arc(s(7)*s(19),1,s(7)*s(19),(true->[])),arc(s(7)*s(19),2,s(7)*s(11),(true->[])),arc(s(7)*s(18),0,s(7)*s(22),(true->[])),arc(s(7)*s(18),1,s(7)*s(18),(true->[])),arc(s(7)*s(18),2,s(7)*s(7),(true->[])),arc(s(7)*s(17),0,s(7)*s(22),(true->[])),arc(s(7)*s(17),1,s(7)*s(17),(true->[])),arc(s(7)*s(17),2,s(7)*s(4),(true->[])),arc(s(6)*s(22),0,s(3)*s(22),(true->[])),arc(s(6)*s(22),1,s(6)*s(22),(true->[])),arc(s(6)*s(22),2,s(7)*s(22),(true->[])),arc(s(7)*s(22),0,s(7)*s(22),(true->[])),arc(s(7)*s(22),1,s(7)*s(22),(true->[])),arc(s(7)*s(22),2,s(7)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(3)),sink(s(12)*s(3)),sink(s(13)*s(3)),sink(s(14)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(3)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(2),(true->[])),arc(s(7)*s(2),2,s(12)*s(2),(true->[])),arc(s(9)*s(1),0,s(14)*s(1),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(3),0,s(3)*s(3),(true->[])),arc(s(6)*s(3),1,s(11)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(12)*s(3),(true->[])),arc(s(7)*s(3),2,s(12)*s(3),(true->[])),arc(s(10)*s(2),0,s(3)*s(3),(true->[])),arc(s(10)*s(2),1,s(10)*s(2),(true->[])),arc(s(10)*s(2),2,s(10)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(12)*s(2),0,s(8)*s(3),(true->[])),arc(s(12)*s(2),1,s(12)*s(2),(true->[])),arc(s(12)*s(2),2,s(12)*s(2),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(3),(true->[])),arc(s(14)*s(2),1,s(14)*s(2),(true->[])),arc(s(14)*s(2),2,s(14)*s(2),(true->[])),arc(s(11)*s(3),0,s(3)*s(3),(true->[])),arc(s(11)*s(3),1,s(11)*s(3),(true->[])),arc(s(11)*s(3),2,s(14)*s(3),(true->[])),arc(s(14)*s(3),0,s(14)*s(3),(true->[])),arc(s(14)*s(3),1,s(14)*s(3),(true->[])),arc(s(14)*s(3),2,s(14)*s(3),(true->[])),arc(s(12)*s(3),0,s(8)*s(3),(true->[])),arc(s(12)*s(3),1,s(12)*s(3),(true->[])),arc(s(12)*s(3),2,s(12)*s(3),(true->[])),arc(s(13)*s(3),0,s(8)*s(3),(true->[])),arc(s(13)*s(3),1,s(13)*s(3),(true->[])),arc(s(13)*s(3),2,s(14)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(7)),sink(s(12)*s(7)),sink(s(13)*s(7)),sink(s(14)*s(7))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(10)*s(6),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(4),(true->[])),arc(s(7)*s(2),2,s(12)*s(4),(true->[])),arc(s(9)*s(1),0,s(14)*s(1),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(6)*s(5),0,s(3)*s(7),(true->[])),arc(s(6)*s(5),1,s(11)*s(5),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(12)*s(6),(true->[])),arc(s(7)*s(4),2,s(12)*s(6),(true->[])),arc(s(10)*s(6),0,s(3)*s(7),(true->[])),arc(s(10)*s(6),1,s(10)*s(6),(true->[])),arc(s(10)*s(6),2,s(10)*s(6),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(8)*s(6),(true->[])),arc(s(12)*s(4),1,s(12)*s(6),(true->[])),arc(s(12)*s(4),2,s(12)*s(6),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(3),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(4),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(6),0,s(3)*s(7),(true->[])),arc(s(6)*s(6),1,s(11)*s(6),(true->[])),arc(s(6)*s(6),2,s(14)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(12)*s(6),(true->[])),arc(s(7)*s(6),2,s(12)*s(6),(true->[])),arc(s(11)*s(5),0,s(3)*s(7),(true->[])),arc(s(11)*s(5),1,s(11)*s(5),(true->[])),arc(s(11)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(6),(true->[])),arc(s(14)*s(4),2,s(14)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(12)*s(6),0,s(8)*s(7),(true->[])),arc(s(12)*s(6),1,s(12)*s(6),(true->[])),arc(s(12)*s(6),2,s(12)*s(6),(true->[])),arc(s(13)*s(5),0,s(8)*s(7),(true->[])),arc(s(13)*s(5),1,s(13)*s(5),(true->[])),arc(s(13)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(6),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(6)*s(7),0,s(3)*s(7),(true->[])),arc(s(6)*s(7),1,s(11)*s(7),(true->[])),arc(s(6)*s(7),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(12)*s(7),(true->[])),arc(s(7)*s(7),2,s(12)*s(7),(true->[])),arc(s(11)*s(6),0,s(3)*s(7),(true->[])),arc(s(11)*s(6),1,s(11)*s(6),(true->[])),arc(s(11)*s(6),2,s(14)*s(6),(true->[])),arc(s(14)*s(6),0,s(14)*s(7),(true->[])),arc(s(14)*s(6),1,s(14)*s(6),(true->[])),arc(s(14)*s(6),2,s(14)*s(6),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(13)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(7),(true->[])),arc(s(13)*s(6),0,s(8)*s(7),(true->[])),arc(s(13)*s(6),1,s(13)*s(6),(true->[])),arc(s(13)*s(6),2,s(14)*s(6),(true->[])),arc(s(14)*s(5),0,s(14)*s(7),(true->[])),arc(s(14)*s(5),1,s(14)*s(5),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(11)*s(7),0,s(3)*s(7),(true->[])),arc(s(11)*s(7),1,s(11)*s(7),(true->[])),arc(s(11)*s(7),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(7),(true->[])),arc(s(14)*s(7),1,s(14)*s(7),(true->[])),arc(s(14)*s(7),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(8)*s(7),(true->[])),arc(s(12)*s(7),1,s(12)*s(7),(true->[])),arc(s(12)*s(7),2,s(12)*s(7),(true->[])),arc(s(13)*s(7),0,s(8)*s(7),(true->[])),arc(s(13)*s(7),1,s(13)*s(7),(true->[])),arc(s(13)*s(7),2,s(14)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(11)),sink(s(12)*s(11)),sink(s(13)*s(11)),sink(s(14)*s(11))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(4),(true->[])),arc(s(7)*s(2),2,s(12)*s(4),(true->[])),arc(s(9)*s(1),0,s(14)*s(1),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(11)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(12)*s(7),(true->[])),arc(s(7)*s(4),2,s(12)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(10)*s(10),(true->[])),arc(s(10)*s(7),2,s(10)*s(10),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(8)*s(6),(true->[])),arc(s(12)*s(4),1,s(12)*s(7),(true->[])),arc(s(12)*s(4),2,s(12)*s(7),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(3),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(4),(true->[])),arc(s(3)*s(10),0,s(3)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(7)*s(10),(true->[])),arc(s(6)*s(9),0,s(3)*s(11),(true->[])),arc(s(6)*s(9),1,s(11)*s(9),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(12)*s(10),(true->[])),arc(s(7)*s(7),2,s(12)*s(10),(true->[])),arc(s(11)*s(8),0,s(3)*s(11),(true->[])),arc(s(11)*s(8),1,s(11)*s(8),(true->[])),arc(s(11)*s(8),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(8)*s(10),(true->[])),arc(s(12)*s(7),1,s(12)*s(10),(true->[])),arc(s(12)*s(7),2,s(12)*s(10),(true->[])),arc(s(10)*s(10),0,s(3)*s(11),(true->[])),arc(s(10)*s(10),1,s(10)*s(10),(true->[])),arc(s(10)*s(10),2,s(10)*s(10),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(6),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(3)*s(11),0,s(3)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(7)*s(11),(true->[])),arc(s(6)*s(10),0,s(3)*s(11),(true->[])),arc(s(6)*s(10),1,s(11)*s(10),(true->[])),arc(s(6)*s(10),2,s(14)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(12)*s(10),(true->[])),arc(s(7)*s(10),2,s(12)*s(10),(true->[])),arc(s(11)*s(9),0,s(3)*s(11),(true->[])),arc(s(11)*s(9),1,s(11)*s(9),(true->[])),arc(s(11)*s(9),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(10),(true->[])),arc(s(14)*s(7),1,s(14)*s(10),(true->[])),arc(s(14)*s(7),2,s(14)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(13)*s(10),(true->[])),arc(s(8)*s(10),2,s(14)*s(10),(true->[])),arc(s(12)*s(10),0,s(8)*s(11),(true->[])),arc(s(12)*s(10),1,s(12)*s(10),(true->[])),arc(s(12)*s(10),2,s(12)*s(10),(true->[])),arc(s(14)*s(6),0,s(14)*s(10),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(7),(true->[])),arc(s(13)*s(9),0,s(8)*s(11),(true->[])),arc(s(13)*s(9),1,s(13)*s(9),(true->[])),arc(s(13)*s(9),2,s(14)*s(7),(true->[])),arc(s(13)*s(8),0,s(8)*s(11),(true->[])),arc(s(13)*s(8),1,s(13)*s(8),(true->[])),arc(s(13)*s(8),2,s(14)*s(4),(true->[])),arc(s(14)*s(5),0,s(14)*s(10),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(6)*s(11),0,s(3)*s(11),(true->[])),arc(s(6)*s(11),1,s(11)*s(11),(true->[])),arc(s(6)*s(11),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(12)*s(11),(true->[])),arc(s(7)*s(11),2,s(12)*s(11),(true->[])),arc(s(11)*s(10),0,s(3)*s(11),(true->[])),arc(s(11)*s(10),1,s(11)*s(10),(true->[])),arc(s(11)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(10),0,s(14)*s(11),(true->[])),arc(s(14)*s(10),1,s(14)*s(10),(true->[])),arc(s(14)*s(10),2,s(14)*s(10),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(13)*s(11),(true->[])),arc(s(8)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(10),0,s(8)*s(11),(true->[])),arc(s(13)*s(10),1,s(13)*s(10),(true->[])),arc(s(13)*s(10),2,s(14)*s(10),(true->[])),arc(s(14)*s(9),0,s(14)*s(11),(true->[])),arc(s(14)*s(9),1,s(14)*s(9),(true->[])),arc(s(14)*s(9),2,s(14)*s(7),(true->[])),arc(s(14)*s(8),0,s(14)*s(11),(true->[])),arc(s(14)*s(8),1,s(14)*s(8),(true->[])),arc(s(14)*s(8),2,s(14)*s(4),(true->[])),arc(s(11)*s(11),0,s(3)*s(11),(true->[])),arc(s(11)*s(11),1,s(11)*s(11),(true->[])),arc(s(11)*s(11),2,s(14)*s(11),(true->[])),arc(s(14)*s(11),0,s(14)*s(11),(true->[])),arc(s(14)*s(11),1,s(14)*s(11),(true->[])),arc(s(14)*s(11),2,s(14)*s(11),(true->[])),arc(s(12)*s(11),0,s(8)*s(11),(true->[])),arc(s(12)*s(11),1,s(12)*s(11),(true->[])),arc(s(12)*s(11),2,s(12)*s(11),(true->[])),arc(s(13)*s(11),0,s(8)*s(11),(true->[])),arc(s(13)*s(11),1,s(13)*s(11),(true->[])),arc(s(13)*s(11),2,s(14)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(16)),sink(s(12)*s(16)),sink(s(13)*s(16)),sink(s(14)*s(16))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(4),(true->[])),arc(s(7)*s(2),2,s(12)*s(4),(true->[])),arc(s(9)*s(1),0,s(14)*s(1),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(11)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(12)*s(7),(true->[])),arc(s(7)*s(4),2,s(12)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(10)*s(11),(true->[])),arc(s(10)*s(7),2,s(10)*s(11),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(8)*s(6),(true->[])),arc(s(12)*s(4),1,s(12)*s(7),(true->[])),arc(s(12)*s(4),2,s(12)*s(7),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(3),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(4),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(11)*s(13),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(12)*s(11),(true->[])),arc(s(7)*s(7),2,s(12)*s(11),(true->[])),arc(s(11)*s(8),0,s(3)*s(15),(true->[])),arc(s(11)*s(8),1,s(11)*s(12),(true->[])),arc(s(11)*s(8),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(8)*s(10),(true->[])),arc(s(12)*s(7),1,s(12)*s(11),(true->[])),arc(s(12)*s(7),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(3)*s(15),(true->[])),arc(s(10)*s(11),1,s(10)*s(15),(true->[])),arc(s(10)*s(11),2,s(10)*s(15),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(6),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(3)*s(15),0,s(3)*s(16),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(7)*s(15),(true->[])),arc(s(6)*s(14),0,s(3)*s(16),(true->[])),arc(s(6)*s(14),1,s(11)*s(14),(true->[])),arc(s(6)*s(14),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(15),(true->[])),arc(s(7)*s(11),1,s(12)*s(15),(true->[])),arc(s(7)*s(11),2,s(12)*s(15),(true->[])),arc(s(11)*s(13),0,s(3)*s(16),(true->[])),arc(s(11)*s(13),1,s(11)*s(13),(true->[])),arc(s(11)*s(13),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(10),(true->[])),arc(s(14)*s(7),1,s(14)*s(11),(true->[])),arc(s(14)*s(7),2,s(14)*s(11),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(14)*s(11),(true->[])),arc(s(12)*s(11),0,s(8)*s(15),(true->[])),arc(s(12)*s(11),1,s(12)*s(15),(true->[])),arc(s(12)*s(11),2,s(12)*s(15),(true->[])),arc(s(11)*s(12),0,s(3)*s(16),(true->[])),arc(s(11)*s(12),1,s(11)*s(12),(true->[])),arc(s(11)*s(12),2,s(14)*s(4),(true->[])),arc(s(14)*s(6),0,s(14)*s(10),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(7),(true->[])),arc(s(13)*s(9),0,s(8)*s(15),(true->[])),arc(s(13)*s(9),1,s(13)*s(13),(true->[])),arc(s(13)*s(9),2,s(14)*s(7),(true->[])),arc(s(10)*s(15),0,s(3)*s(16),(true->[])),arc(s(10)*s(15),1,s(10)*s(15),(true->[])),arc(s(10)*s(15),2,s(10)*s(15),(true->[])),arc(s(13)*s(8),0,s(8)*s(15),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(14)*s(4),(true->[])),arc(s(14)*s(5),0,s(14)*s(10),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(3)*s(16),0,s(3)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(7)*s(16),(true->[])),arc(s(6)*s(15),0,s(3)*s(16),(true->[])),arc(s(6)*s(15),1,s(11)*s(15),(true->[])),arc(s(6)*s(15),2,s(14)*s(15),(true->[])),arc(s(7)*s(15),0,s(8)*s(16),(true->[])),arc(s(7)*s(15),1,s(12)*s(15),(true->[])),arc(s(7)*s(15),2,s(12)*s(15),(true->[])),arc(s(11)*s(14),0,s(3)*s(16),(true->[])),arc(s(11)*s(14),1,s(11)*s(14),(true->[])),arc(s(11)*s(14),2,s(14)*s(11),(true->[])),arc(s(14)*s(11),0,s(14)*s(15),(true->[])),arc(s(14)*s(11),1,s(14)*s(15),(true->[])),arc(s(14)*s(11),2,s(14)*s(15),(true->[])),arc(s(8)*s(15),0,s(8)*s(16),(true->[])),arc(s(8)*s(15),1,s(13)*s(15),(true->[])),arc(s(8)*s(15),2,s(14)*s(15),(true->[])),arc(s(12)*s(15),0,s(8)*s(16),(true->[])),arc(s(12)*s(15),1,s(12)*s(15),(true->[])),arc(s(12)*s(15),2,s(12)*s(15),(true->[])),arc(s(14)*s(10),0,s(14)*s(15),(true->[])),arc(s(14)*s(10),1,s(14)*s(14),(true->[])),arc(s(14)*s(10),2,s(14)*s(11),(true->[])),arc(s(13)*s(14),0,s(8)*s(16),(true->[])),arc(s(13)*s(14),1,s(13)*s(14),(true->[])),arc(s(13)*s(14),2,s(14)*s(11),(true->[])),arc(s(14)*s(9),0,s(14)*s(15),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(7),(true->[])),arc(s(13)*s(13),0,s(8)*s(16),(true->[])),arc(s(13)*s(13),1,s(13)*s(13),(true->[])),arc(s(13)*s(13),2,s(14)*s(7),(true->[])),arc(s(13)*s(12),0,s(8)*s(16),(true->[])),arc(s(13)*s(12),1,s(13)*s(12),(true->[])),arc(s(13)*s(12),2,s(14)*s(4),(true->[])),arc(s(14)*s(8),0,s(14)*s(15),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(4),(true->[])),arc(s(6)*s(16),0,s(3)*s(16),(true->[])),arc(s(6)*s(16),1,s(11)*s(16),(true->[])),arc(s(6)*s(16),2,s(14)*s(16),(true->[])),arc(s(7)*s(16),0,s(8)*s(16),(true->[])),arc(s(7)*s(16),1,s(12)*s(16),(true->[])),arc(s(7)*s(16),2,s(12)*s(16),(true->[])),arc(s(11)*s(15),0,s(3)*s(16),(true->[])),arc(s(11)*s(15),1,s(11)*s(15),(true->[])),arc(s(11)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(15),0,s(14)*s(16),(true->[])),arc(s(14)*s(15),1,s(14)*s(15),(true->[])),arc(s(14)*s(15),2,s(14)*s(15),(true->[])),arc(s(8)*s(16),0,s(8)*s(16),(true->[])),arc(s(8)*s(16),1,s(13)*s(16),(true->[])),arc(s(8)*s(16),2,s(14)*s(16),(true->[])),arc(s(13)*s(15),0,s(8)*s(16),(true->[])),arc(s(13)*s(15),1,s(13)*s(15),(true->[])),arc(s(13)*s(15),2,s(14)*s(15),(true->[])),arc(s(14)*s(14),0,s(14)*s(16),(true->[])),arc(s(14)*s(14),1,s(14)*s(14),(true->[])),arc(s(14)*s(14),2,s(14)*s(11),(true->[])),arc(s(14)*s(13),0,s(14)*s(16),(true->[])),arc(s(14)*s(13),1,s(14)*s(13),(true->[])),arc(s(14)*s(13),2,s(14)*s(7),(true->[])),arc(s(14)*s(12),0,s(14)*s(16),(true->[])),arc(s(14)*s(12),1,s(14)*s(12),(true->[])),arc(s(14)*s(12),2,s(14)*s(4),(true->[])),arc(s(11)*s(16),0,s(3)*s(16),(true->[])),arc(s(11)*s(16),1,s(11)*s(16),(true->[])),arc(s(11)*s(16),2,s(14)*s(16),(true->[])),arc(s(14)*s(16),0,s(14)*s(16),(true->[])),arc(s(14)*s(16),1,s(14)*s(16),(true->[])),arc(s(14)*s(16),2,s(14)*s(16),(true->[])),arc(s(12)*s(16),0,s(8)*s(16),(true->[])),arc(s(12)*s(16),1,s(12)*s(16),(true->[])),arc(s(12)*s(16),2,s(12)*s(16),(true->[])),arc(s(13)*s(16),0,s(8)*s(16),(true->[])),arc(s(13)*s(16),1,s(13)*s(16),(true->[])),arc(s(13)*s(16),2,s(14)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(11)*s(22)),sink(s(12)*s(22)),sink(s(13)*s(22)),sink(s(14)*s(22))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(12)*s(4),(true->[])),arc(s(7)*s(2),2,s(12)*s(4),(true->[])),arc(s(9)*s(1),0,s(14)*s(1),(true->[])),arc(s(9)*s(1),1,s(14)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(11)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(12)*s(7),(true->[])),arc(s(7)*s(4),2,s(12)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(10)*s(11),(true->[])),arc(s(10)*s(7),2,s(10)*s(11),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(12)*s(4),0,s(8)*s(6),(true->[])),arc(s(12)*s(4),1,s(12)*s(7),(true->[])),arc(s(12)*s(4),2,s(12)*s(7),(true->[])),arc(s(14)*s(1),0,s(14)*s(1),(true->[])),arc(s(14)*s(1),1,s(14)*s(1),(true->[])),arc(s(14)*s(1),2,s(14)*s(2),(true->[])),arc(s(14)*s(2),0,s(14)*s(3),(true->[])),arc(s(14)*s(2),1,s(14)*s(4),(true->[])),arc(s(14)*s(2),2,s(14)*s(4),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(11)*s(13),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(12)*s(11),(true->[])),arc(s(7)*s(7),2,s(12)*s(11),(true->[])),arc(s(11)*s(8),0,s(3)*s(15),(true->[])),arc(s(11)*s(8),1,s(11)*s(12),(true->[])),arc(s(11)*s(8),2,s(14)*s(4),(true->[])),arc(s(14)*s(4),0,s(14)*s(6),(true->[])),arc(s(14)*s(4),1,s(14)*s(7),(true->[])),arc(s(14)*s(4),2,s(14)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(12)*s(7),0,s(8)*s(10),(true->[])),arc(s(12)*s(7),1,s(12)*s(11),(true->[])),arc(s(12)*s(7),2,s(12)*s(11),(true->[])),arc(s(10)*s(11),0,s(3)*s(15),(true->[])),arc(s(10)*s(11),1,s(10)*s(16),(true->[])),arc(s(10)*s(11),2,s(10)*s(16),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(13)*s(8),(true->[])),arc(s(13)*s(5),2,s(14)*s(4),(true->[])),arc(s(14)*s(3),0,s(14)*s(6),(true->[])),arc(s(14)*s(3),1,s(14)*s(5),(true->[])),arc(s(14)*s(3),2,s(14)*s(4),(true->[])),arc(s(3)*s(15),0,s(3)*s(21),(true->[])),arc(s(3)*s(15),1,s(6)*s(20),(true->[])),arc(s(3)*s(15),2,s(7)*s(16),(true->[])),arc(s(6)*s(14),0,s(3)*s(21),(true->[])),arc(s(6)*s(14),1,s(11)*s(19),(true->[])),arc(s(6)*s(14),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(15),(true->[])),arc(s(7)*s(11),1,s(12)*s(16),(true->[])),arc(s(7)*s(11),2,s(12)*s(16),(true->[])),arc(s(11)*s(13),0,s(3)*s(21),(true->[])),arc(s(11)*s(13),1,s(11)*s(18),(true->[])),arc(s(11)*s(13),2,s(14)*s(7),(true->[])),arc(s(14)*s(7),0,s(14)*s(10),(true->[])),arc(s(14)*s(7),1,s(14)*s(11),(true->[])),arc(s(14)*s(7),2,s(14)*s(11),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(14)*s(11),(true->[])),arc(s(12)*s(11),0,s(8)*s(15),(true->[])),arc(s(12)*s(11),1,s(12)*s(16),(true->[])),arc(s(12)*s(11),2,s(12)*s(16),(true->[])),arc(s(11)*s(12),0,s(3)*s(21),(true->[])),arc(s(11)*s(12),1,s(11)*s(17),(true->[])),arc(s(11)*s(12),2,s(14)*s(4),(true->[])),arc(s(14)*s(6),0,s(14)*s(10),(true->[])),arc(s(14)*s(6),1,s(14)*s(9),(true->[])),arc(s(14)*s(6),2,s(14)*s(7),(true->[])),arc(s(13)*s(9),0,s(8)*s(15),(true->[])),arc(s(13)*s(9),1,s(13)*s(13),(true->[])),arc(s(13)*s(9),2,s(14)*s(7),(true->[])),arc(s(10)*s(16),0,s(3)*s(21),(true->[])),arc(s(10)*s(16),1,s(10)*s(21),(true->[])),arc(s(10)*s(16),2,s(10)*s(21),(true->[])),arc(s(13)*s(8),0,s(8)*s(15),(true->[])),arc(s(13)*s(8),1,s(13)*s(12),(true->[])),arc(s(13)*s(8),2,s(14)*s(4),(true->[])),arc(s(14)*s(5),0,s(14)*s(10),(true->[])),arc(s(14)*s(5),1,s(14)*s(8),(true->[])),arc(s(14)*s(5),2,s(14)*s(4),(true->[])),arc(s(3)*s(21),0,s(3)*s(22),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(7)*s(21),(true->[])),arc(s(6)*s(20),0,s(3)*s(22),(true->[])),arc(s(6)*s(20),1,s(11)*s(20),(true->[])),arc(s(6)*s(20),2,s(14)*s(16),(true->[])),arc(s(7)*s(16),0,s(8)*s(21),(true->[])),arc(s(7)*s(16),1,s(12)*s(21),(true->[])),arc(s(7)*s(16),2,s(12)*s(21),(true->[])),arc(s(11)*s(19),0,s(3)*s(22),(true->[])),arc(s(11)*s(19),1,s(11)*s(19),(true->[])),arc(s(11)*s(19),2,s(14)*s(11),(true->[])),arc(s(14)*s(11),0,s(14)*s(15),(true->[])),arc(s(14)*s(11),1,s(14)*s(16),(true->[])),arc(s(14)*s(11),2,s(14)*s(16),(true->[])),arc(s(8)*s(15),0,s(8)*s(21),(true->[])),arc(s(8)*s(15),1,s(13)*s(20),(true->[])),arc(s(8)*s(15),2,s(14)*s(16),(true->[])),arc(s(12)*s(16),0,s(8)*s(21),(true->[])),arc(s(12)*s(16),1,s(12)*s(21),(true->[])),arc(s(12)*s(16),2,s(12)*s(21),(true->[])),arc(s(11)*s(18),0,s(3)*s(22),(true->[])),arc(s(11)*s(18),1,s(11)*s(18),(true->[])),arc(s(11)*s(18),2,s(14)*s(7),(true->[])),arc(s(14)*s(10),0,s(14)*s(15),(true->[])),arc(s(14)*s(10),1,s(14)*s(14),(true->[])),arc(s(14)*s(10),2,s(14)*s(11),(true->[])),arc(s(13)*s(14),0,s(8)*s(21),(true->[])),arc(s(13)*s(14),1,s(13)*s(19),(true->[])),arc(s(13)*s(14),2,s(14)*s(11),(true->[])),arc(s(11)*s(17),0,s(3)*s(22),(true->[])),arc(s(11)*s(17),1,s(11)*s(17),(true->[])),arc(s(11)*s(17),2,s(14)*s(4),(true->[])),arc(s(14)*s(9),0,s(14)*s(15),(true->[])),arc(s(14)*s(9),1,s(14)*s(13),(true->[])),arc(s(14)*s(9),2,s(14)*s(7),(true->[])),arc(s(13)*s(13),0,s(8)*s(21),(true->[])),arc(s(13)*s(13),1,s(13)*s(18),(true->[])),arc(s(13)*s(13),2,s(14)*s(7),(true->[])),arc(s(10)*s(21),0,s(3)*s(22),(true->[])),arc(s(10)*s(21),1,s(10)*s(21),(true->[])),arc(s(10)*s(21),2,s(10)*s(21),(true->[])),arc(s(13)*s(12),0,s(8)*s(21),(true->[])),arc(s(13)*s(12),1,s(13)*s(17),(true->[])),arc(s(13)*s(12),2,s(14)*s(4),(true->[])),arc(s(14)*s(8),0,s(14)*s(15),(true->[])),arc(s(14)*s(8),1,s(14)*s(12),(true->[])),arc(s(14)*s(8),2,s(14)*s(4),(true->[])),arc(s(3)*s(22),0,s(3)*s(22),(true->[])),arc(s(3)*s(22),1,s(6)*s(22),(true->[])),arc(s(3)*s(22),2,s(7)*s(22),(true->[])),arc(s(6)*s(21),0,s(3)*s(22),(true->[])),arc(s(6)*s(21),1,s(11)*s(21),(true->[])),arc(s(6)*s(21),2,s(14)*s(21),(true->[])),arc(s(7)*s(21),0,s(8)*s(22),(true->[])),arc(s(7)*s(21),1,s(12)*s(21),(true->[])),arc(s(7)*s(21),2,s(12)*s(21),(true->[])),arc(s(11)*s(20),0,s(3)*s(22),(true->[])),arc(s(11)*s(20),1,s(11)*s(20),(true->[])),arc(s(11)*s(20),2,s(14)*s(16),(true->[])),arc(s(14)*s(16),0,s(14)*s(21),(true->[])),arc(s(14)*s(16),1,s(14)*s(21),(true->[])),arc(s(14)*s(16),2,s(14)*s(21),(true->[])),arc(s(8)*s(21),0,s(8)*s(22),(true->[])),arc(s(8)*s(21),1,s(13)*s(21),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(12)*s(21),0,s(8)*s(22),(true->[])),arc(s(12)*s(21),1,s(12)*s(21),(true->[])),arc(s(12)*s(21),2,s(12)*s(21),(true->[])),arc(s(14)*s(15),0,s(14)*s(21),(true->[])),arc(s(14)*s(15),1,s(14)*s(20),(true->[])),arc(s(14)*s(15),2,s(14)*s(16),(true->[])),arc(s(13)*s(20),0,s(8)*s(22),(true->[])),arc(s(13)*s(20),1,s(13)*s(20),(true->[])),arc(s(13)*s(20),2,s(14)*s(16),(true->[])),arc(s(14)*s(14),0,s(14)*s(21),(true->[])),arc(s(14)*s(14),1,s(14)*s(19),(true->[])),arc(s(14)*s(14),2,s(14)*s(11),(true->[])),arc(s(13)*s(19),0,s(8)*s(22),(true->[])),arc(s(13)*s(19),1,s(13)*s(19),(true->[])),arc(s(13)*s(19),2,s(14)*s(11),(true->[])),arc(s(14)*s(13),0,s(14)*s(21),(true->[])),arc(s(14)*s(13),1,s(14)*s(18),(true->[])),arc(s(14)*s(13),2,s(14)*s(7),(true->[])),arc(s(13)*s(18),0,s(8)*s(22),(true->[])),arc(s(13)*s(18),1,s(13)*s(18),(true->[])),arc(s(13)*s(18),2,s(14)*s(7),(true->[])),arc(s(13)*s(17),0,s(8)*s(22),(true->[])),arc(s(13)*s(17),1,s(13)*s(17),(true->[])),arc(s(13)*s(17),2,s(14)*s(4),(true->[])),arc(s(14)*s(12),0,s(14)*s(21),(true->[])),arc(s(14)*s(12),1,s(14)*s(17),(true->[])),arc(s(14)*s(12),2,s(14)*s(4),(true->[])),arc(s(6)*s(22),0,s(3)*s(22),(true->[])),arc(s(6)*s(22),1,s(11)*s(22),(true->[])),arc(s(6)*s(22),2,s(14)*s(22),(true->[])),arc(s(7)*s(22),0,s(8)*s(22),(true->[])),arc(s(7)*s(22),1,s(12)*s(22),(true->[])),arc(s(7)*s(22),2,s(12)*s(22),(true->[])),arc(s(11)*s(21),0,s(3)*s(22),(true->[])),arc(s(11)*s(21),1,s(11)*s(21),(true->[])),arc(s(11)*s(21),2,s(14)*s(21),(true->[])),arc(s(14)*s(21),0,s(14)*s(22),(true->[])),arc(s(14)*s(21),1,s(14)*s(21),(true->[])),arc(s(14)*s(21),2,s(14)*s(21),(true->[])),arc(s(8)*s(22),0,s(8)*s(22),(true->[])),arc(s(8)*s(22),1,s(13)*s(22),(true->[])),arc(s(8)*s(22),2,s(14)*s(22),(true->[])),arc(s(13)*s(21),0,s(8)*s(22),(true->[])),arc(s(13)*s(21),1,s(13)*s(21),(true->[])),arc(s(13)*s(21),2,s(14)*s(21),(true->[])),arc(s(14)*s(20),0,s(14)*s(22),(true->[])),arc(s(14)*s(20),1,s(14)*s(20),(true->[])),arc(s(14)*s(20),2,s(14)*s(16),(true->[])),arc(s(14)*s(19),0,s(14)*s(22),(true->[])),arc(s(14)*s(19),1,s(14)*s(19),(true->[])),arc(s(14)*s(19),2,s(14)*s(11),(true->[])),arc(s(14)*s(18),0,s(14)*s(22),(true->[])),arc(s(14)*s(18),1,s(14)*s(18),(true->[])),arc(s(14)*s(18),2,s(14)*s(7),(true->[])),arc(s(14)*s(17),0,s(14)*s(22),(true->[])),arc(s(14)*s(17),1,s(14)*s(17),(true->[])),arc(s(14)*s(17),2,s(14)*s(4),(true->[])),arc(s(11)*s(22),0,s(3)*s(22),(true->[])),arc(s(11)*s(22),1,s(11)*s(22),(true->[])),arc(s(11)*s(22),2,s(14)*s(22),(true->[])),arc(s(14)*s(22),0,s(14)*s(22),(true->[])),arc(s(14)*s(22),1,s(14)*s(22),(true->[])),arc(s(14)*s(22),2,s(14)*s(22),(true->[])),arc(s(12)*s(22),0,s(8)*s(22),(true->[])),arc(s(12)*s(22),1,s(12)*s(22),(true->[])),arc(s(12)*s(22),2,s(12)*s(22),(true->[])),arc(s(13)*s(22),0,s(8)*s(22),(true->[])),arc(s(13)*s(22),1,s(13)*s(22),(true->[])),arc(s(13)*s(22),2,s(14)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(3)),sink(s(19)*s(3)),sink(s(20)*s(3)),sink(s(21)*s(3)),sink(s(22)*s(3)),sink(s(23)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(3)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(3),0,s(3)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(2),0,s(3)*s(3),(true->[])),arc(s(10)*s(2),1,s(17)*s(2),(true->[])),arc(s(10)*s(2),2,s(17)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(8)*s(3),(true->[])),arc(s(11)*s(2),1,s(18)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(21)*s(2),(true->[])),arc(s(14)*s(2),2,s(21)*s(2),(true->[])),arc(s(16)*s(1),0,s(23)*s(1),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(12)*s(3),0,s(3)*s(3),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(23)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(3),(true->[])),arc(s(14)*s(3),1,s(21)*s(3),(true->[])),arc(s(14)*s(3),2,s(21)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(3)*s(3),(true->[])),arc(s(17)*s(2),1,s(17)*s(2),(true->[])),arc(s(17)*s(2),2,s(17)*s(2),(true->[])),arc(s(13)*s(3),0,s(8)*s(3),(true->[])),arc(s(13)*s(3),1,s(20)*s(3),(true->[])),arc(s(13)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(2),0,s(8)*s(3),(true->[])),arc(s(18)*s(2),1,s(18)*s(2),(true->[])),arc(s(18)*s(2),2,s(18)*s(2),(true->[])),arc(s(15)*s(3),0,s(15)*s(3),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(23)*s(3),(true->[])),arc(s(21)*s(2),0,s(15)*s(3),(true->[])),arc(s(21)*s(2),1,s(21)*s(2),(true->[])),arc(s(21)*s(2),2,s(21)*s(2),(true->[])),arc(s(23)*s(1),0,s(23)*s(1),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(2),(true->[])),arc(s(23)*s(2),0,s(23)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(2),(true->[])),arc(s(23)*s(2),2,s(23)*s(2),(true->[])),arc(s(19)*s(3),0,s(3)*s(3),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(23)*s(3),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(21)*s(3),0,s(15)*s(3),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(18)*s(3),0,s(8)*s(3),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(20)*s(3),0,s(8)*s(3),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(23)*s(3),(true->[])),arc(s(22)*s(3),0,s(15)*s(3),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(23)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(4)),sink(s(19)*s(4)),sink(s(20)*s(4)),sink(s(21)*s(4)),sink(s(22)*s(4)),sink(s(23)*s(4))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(3),(true->[])),arc(s(7)*s(2),2,s(11)*s(3),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(3)*s(4),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(21)*s(3),(true->[])),arc(s(14)*s(2),2,s(21)*s(3),(true->[])),arc(s(16)*s(1),0,s(23)*s(1),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(6)*s(4),0,s(3)*s(4),(true->[])),arc(s(6)*s(4),1,s(12)*s(4),(true->[])),arc(s(6)*s(4),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(3)*s(4),(true->[])),arc(s(12)*s(3),1,s(19)*s(3),(true->[])),arc(s(12)*s(3),2,s(23)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(21)*s(3),(true->[])),arc(s(14)*s(3),2,s(21)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(13)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(3)*s(4),(true->[])),arc(s(17)*s(3),1,s(17)*s(3),(true->[])),arc(s(17)*s(3),2,s(17)*s(3),(true->[])),arc(s(13)*s(3),0,s(8)*s(4),(true->[])),arc(s(13)*s(3),1,s(20)*s(3),(true->[])),arc(s(13)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(3),0,s(8)*s(4),(true->[])),arc(s(18)*s(3),1,s(18)*s(3),(true->[])),arc(s(18)*s(3),2,s(18)*s(3),(true->[])),arc(s(15)*s(3),0,s(15)*s(4),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(23)*s(3),(true->[])),arc(s(21)*s(3),0,s(15)*s(4),(true->[])),arc(s(21)*s(3),1,s(21)*s(3),(true->[])),arc(s(21)*s(3),2,s(21)*s(3),(true->[])),arc(s(23)*s(1),0,s(23)*s(1),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(2),(true->[])),arc(s(23)*s(2),0,s(23)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(3),(true->[])),arc(s(23)*s(2),2,s(23)*s(3),(true->[])),arc(s(12)*s(4),0,s(3)*s(4),(true->[])),arc(s(12)*s(4),1,s(19)*s(4),(true->[])),arc(s(12)*s(4),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(4),(true->[])),arc(s(14)*s(4),1,s(21)*s(4),(true->[])),arc(s(14)*s(4),2,s(21)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(19)*s(3),0,s(3)*s(4),(true->[])),arc(s(19)*s(3),1,s(19)*s(3),(true->[])),arc(s(19)*s(3),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(3),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(15)*s(4),0,s(15)*s(4),(true->[])),arc(s(15)*s(4),1,s(22)*s(4),(true->[])),arc(s(15)*s(4),2,s(23)*s(4),(true->[])),arc(s(13)*s(4),0,s(8)*s(4),(true->[])),arc(s(13)*s(4),1,s(20)*s(4),(true->[])),arc(s(13)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(3),0,s(8)*s(4),(true->[])),arc(s(20)*s(3),1,s(20)*s(3),(true->[])),arc(s(20)*s(3),2,s(23)*s(3),(true->[])),arc(s(22)*s(3),0,s(15)*s(4),(true->[])),arc(s(22)*s(3),1,s(22)*s(3),(true->[])),arc(s(22)*s(3),2,s(23)*s(3),(true->[])),arc(s(19)*s(4),0,s(3)*s(4),(true->[])),arc(s(19)*s(4),1,s(19)*s(4),(true->[])),arc(s(19)*s(4),2,s(23)*s(4),(true->[])),arc(s(23)*s(4),0,s(23)*s(4),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(15)*s(4),(true->[])),arc(s(21)*s(4),1,s(21)*s(4),(true->[])),arc(s(21)*s(4),2,s(21)*s(4),(true->[])),arc(s(18)*s(4),0,s(8)*s(4),(true->[])),arc(s(18)*s(4),1,s(18)*s(4),(true->[])),arc(s(18)*s(4),2,s(18)*s(4),(true->[])),arc(s(22)*s(4),0,s(15)*s(4),(true->[])),arc(s(22)*s(4),1,s(22)*s(4),(true->[])),arc(s(22)*s(4),2,s(23)*s(4),(true->[])),arc(s(20)*s(4),0,s(8)*s(4),(true->[])),arc(s(20)*s(4),1,s(20)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(7)),sink(s(19)*s(7)),sink(s(20)*s(7)),sink(s(21)*s(7)),sink(s(22)*s(7)),sink(s(23)*s(7))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(10)*s(6),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(6)*s(5),0,s(3)*s(7),(true->[])),arc(s(6)*s(5),1,s(12)*s(5),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(6),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(10)*s(6),0,s(3)*s(7),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(6),(true->[])),arc(s(11)*s(4),2,s(18)*s(6),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(21)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(4),(true->[])),arc(s(16)*s(1),0,s(23)*s(1),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(6),0,s(3)*s(7),(true->[])),arc(s(6)*s(6),1,s(12)*s(6),(true->[])),arc(s(6)*s(6),2,s(14)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(3)*s(7),(true->[])),arc(s(12)*s(5),1,s(19)*s(5),(true->[])),arc(s(12)*s(5),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(21)*s(6),(true->[])),arc(s(14)*s(4),2,s(21)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(7),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(3)*s(7),(true->[])),arc(s(17)*s(6),1,s(17)*s(6),(true->[])),arc(s(17)*s(6),2,s(17)*s(6),(true->[])),arc(s(13)*s(5),0,s(8)*s(7),(true->[])),arc(s(13)*s(5),1,s(20)*s(5),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(6),0,s(8)*s(7),(true->[])),arc(s(18)*s(6),1,s(18)*s(6),(true->[])),arc(s(18)*s(6),2,s(18)*s(6),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(15)*s(6),(true->[])),arc(s(21)*s(4),1,s(21)*s(6),(true->[])),arc(s(21)*s(4),2,s(21)*s(6),(true->[])),arc(s(23)*s(1),0,s(23)*s(1),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(2),(true->[])),arc(s(23)*s(2),0,s(23)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(4),(true->[])),arc(s(6)*s(7),0,s(3)*s(7),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(3)*s(7),(true->[])),arc(s(12)*s(6),1,s(19)*s(6),(true->[])),arc(s(12)*s(6),2,s(23)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(7),(true->[])),arc(s(14)*s(6),1,s(21)*s(6),(true->[])),arc(s(14)*s(6),2,s(21)*s(6),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(13)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(7),(true->[])),arc(s(19)*s(5),0,s(3)*s(7),(true->[])),arc(s(19)*s(5),1,s(19)*s(5),(true->[])),arc(s(19)*s(5),2,s(23)*s(4),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(6),(true->[])),arc(s(23)*s(4),2,s(23)*s(6),(true->[])),arc(s(15)*s(6),0,s(15)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(21)*s(6),0,s(15)*s(7),(true->[])),arc(s(21)*s(6),1,s(21)*s(6),(true->[])),arc(s(21)*s(6),2,s(21)*s(6),(true->[])),arc(s(13)*s(6),0,s(8)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(23)*s(6),(true->[])),arc(s(20)*s(5),0,s(8)*s(7),(true->[])),arc(s(20)*s(5),1,s(20)*s(5),(true->[])),arc(s(20)*s(5),2,s(23)*s(4),(true->[])),arc(s(22)*s(5),0,s(15)*s(7),(true->[])),arc(s(22)*s(5),1,s(22)*s(5),(true->[])),arc(s(22)*s(5),2,s(23)*s(4),(true->[])),arc(s(23)*s(3),0,s(23)*s(6),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(4),(true->[])),arc(s(12)*s(7),0,s(3)*s(7),(true->[])),arc(s(12)*s(7),1,s(19)*s(7),(true->[])),arc(s(12)*s(7),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(7),(true->[])),arc(s(14)*s(7),1,s(21)*s(7),(true->[])),arc(s(14)*s(7),2,s(21)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(7),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(19)*s(6),0,s(3)*s(7),(true->[])),arc(s(19)*s(6),1,s(19)*s(6),(true->[])),arc(s(19)*s(6),2,s(23)*s(6),(true->[])),arc(s(23)*s(6),0,s(23)*s(7),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(6),(true->[])),arc(s(15)*s(7),0,s(15)*s(7),(true->[])),arc(s(15)*s(7),1,s(22)*s(7),(true->[])),arc(s(15)*s(7),2,s(23)*s(7),(true->[])),arc(s(13)*s(7),0,s(8)*s(7),(true->[])),arc(s(13)*s(7),1,s(20)*s(7),(true->[])),arc(s(13)*s(7),2,s(23)*s(7),(true->[])),arc(s(22)*s(6),0,s(15)*s(7),(true->[])),arc(s(22)*s(6),1,s(22)*s(6),(true->[])),arc(s(22)*s(6),2,s(23)*s(6),(true->[])),arc(s(20)*s(6),0,s(8)*s(7),(true->[])),arc(s(20)*s(6),1,s(20)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(23)*s(5),0,s(23)*s(7),(true->[])),arc(s(23)*s(5),1,s(23)*s(5),(true->[])),arc(s(23)*s(5),2,s(23)*s(4),(true->[])),arc(s(19)*s(7),0,s(3)*s(7),(true->[])),arc(s(19)*s(7),1,s(19)*s(7),(true->[])),arc(s(19)*s(7),2,s(23)*s(7),(true->[])),arc(s(23)*s(7),0,s(23)*s(7),(true->[])),arc(s(23)*s(7),1,s(23)*s(7),(true->[])),arc(s(23)*s(7),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(15)*s(7),(true->[])),arc(s(21)*s(7),1,s(21)*s(7),(true->[])),arc(s(21)*s(7),2,s(21)*s(7),(true->[])),arc(s(18)*s(7),0,s(8)*s(7),(true->[])),arc(s(18)*s(7),1,s(18)*s(7),(true->[])),arc(s(18)*s(7),2,s(18)*s(7),(true->[])),arc(s(22)*s(7),0,s(15)*s(7),(true->[])),arc(s(22)*s(7),1,s(22)*s(7),(true->[])),arc(s(22)*s(7),2,s(23)*s(7),(true->[])),arc(s(20)*s(7),0,s(8)*s(7),(true->[])),arc(s(20)*s(7),1,s(20)*s(7),(true->[])),arc(s(20)*s(7),2,s(23)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(11)),sink(s(19)*s(11)),sink(s(20)*s(11)),sink(s(21)*s(11)),sink(s(22)*s(11)),sink(s(23)*s(11))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(12)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(7),(true->[])),arc(s(7)*s(4),2,s(11)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(10),(true->[])),arc(s(10)*s(7),2,s(17)*s(10),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(7),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(21)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(4),(true->[])),arc(s(16)*s(1),0,s(23)*s(1),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(10),0,s(3)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(7)*s(10),(true->[])),arc(s(6)*s(9),0,s(3)*s(11),(true->[])),arc(s(6)*s(9),1,s(12)*s(9),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(11)*s(10),(true->[])),arc(s(12)*s(8),0,s(3)*s(11),(true->[])),arc(s(12)*s(8),1,s(19)*s(8),(true->[])),arc(s(12)*s(8),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(21)*s(7),(true->[])),arc(s(14)*s(4),2,s(21)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(10),(true->[])),arc(s(11)*s(7),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(3)*s(11),(true->[])),arc(s(17)*s(10),1,s(17)*s(10),(true->[])),arc(s(17)*s(10),2,s(17)*s(10),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(20)*s(8),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(7),0,s(8)*s(10),(true->[])),arc(s(18)*s(7),1,s(18)*s(10),(true->[])),arc(s(18)*s(7),2,s(18)*s(10),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(15)*s(6),(true->[])),arc(s(21)*s(4),1,s(21)*s(7),(true->[])),arc(s(21)*s(4),2,s(21)*s(7),(true->[])),arc(s(23)*s(1),0,s(23)*s(1),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(2),(true->[])),arc(s(23)*s(2),0,s(23)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(4),(true->[])),arc(s(3)*s(11),0,s(3)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(7)*s(11),(true->[])),arc(s(6)*s(10),0,s(3)*s(11),(true->[])),arc(s(6)*s(10),1,s(12)*s(10),(true->[])),arc(s(6)*s(10),2,s(14)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(11)*s(10),(true->[])),arc(s(7)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(3)*s(11),(true->[])),arc(s(12)*s(9),1,s(19)*s(9),(true->[])),arc(s(12)*s(9),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(10),(true->[])),arc(s(14)*s(7),1,s(21)*s(10),(true->[])),arc(s(14)*s(7),2,s(21)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(13)*s(10),(true->[])),arc(s(8)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(8)*s(11),(true->[])),arc(s(11)*s(10),1,s(18)*s(10),(true->[])),arc(s(11)*s(10),2,s(18)*s(10),(true->[])),arc(s(19)*s(8),0,s(3)*s(11),(true->[])),arc(s(19)*s(8),1,s(19)*s(8),(true->[])),arc(s(19)*s(8),2,s(23)*s(4),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(7),(true->[])),arc(s(23)*s(4),2,s(23)*s(7),(true->[])),arc(s(15)*s(6),0,s(15)*s(10),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(15)*s(10),(true->[])),arc(s(21)*s(7),1,s(21)*s(10),(true->[])),arc(s(21)*s(7),2,s(21)*s(10),(true->[])),arc(s(13)*s(9),0,s(8)*s(11),(true->[])),arc(s(13)*s(9),1,s(20)*s(9),(true->[])),arc(s(13)*s(9),2,s(23)*s(7),(true->[])),arc(s(18)*s(10),0,s(8)*s(11),(true->[])),arc(s(18)*s(10),1,s(18)*s(10),(true->[])),arc(s(18)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(8)*s(11),(true->[])),arc(s(20)*s(8),1,s(20)*s(8),(true->[])),arc(s(20)*s(8),2,s(23)*s(4),(true->[])),arc(s(22)*s(5),0,s(15)*s(10),(true->[])),arc(s(22)*s(5),1,s(22)*s(8),(true->[])),arc(s(22)*s(5),2,s(23)*s(4),(true->[])),arc(s(23)*s(3),0,s(23)*s(6),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(4),(true->[])),arc(s(6)*s(11),0,s(3)*s(11),(true->[])),arc(s(6)*s(11),1,s(12)*s(11),(true->[])),arc(s(6)*s(11),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(11)*s(11),(true->[])),arc(s(7)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(3)*s(11),(true->[])),arc(s(12)*s(10),1,s(19)*s(10),(true->[])),arc(s(12)*s(10),2,s(23)*s(10),(true->[])),arc(s(14)*s(10),0,s(15)*s(11),(true->[])),arc(s(14)*s(10),1,s(21)*s(10),(true->[])),arc(s(14)*s(10),2,s(21)*s(10),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(13)*s(11),(true->[])),arc(s(8)*s(11),2,s(14)*s(11),(true->[])),arc(s(19)*s(9),0,s(3)*s(11),(true->[])),arc(s(19)*s(9),1,s(19)*s(9),(true->[])),arc(s(19)*s(9),2,s(23)*s(7),(true->[])),arc(s(23)*s(7),0,s(23)*s(10),(true->[])),arc(s(23)*s(7),1,s(23)*s(10),(true->[])),arc(s(23)*s(7),2,s(23)*s(10),(true->[])),arc(s(15)*s(10),0,s(15)*s(11),(true->[])),arc(s(15)*s(10),1,s(22)*s(10),(true->[])),arc(s(15)*s(10),2,s(23)*s(10),(true->[])),arc(s(21)*s(10),0,s(15)*s(11),(true->[])),arc(s(21)*s(10),1,s(21)*s(10),(true->[])),arc(s(21)*s(10),2,s(21)*s(10),(true->[])),arc(s(13)*s(10),0,s(8)*s(11),(true->[])),arc(s(13)*s(10),1,s(20)*s(10),(true->[])),arc(s(13)*s(10),2,s(23)*s(10),(true->[])),arc(s(23)*s(6),0,s(23)*s(10),(true->[])),arc(s(23)*s(6),1,s(23)*s(9),(true->[])),arc(s(23)*s(6),2,s(23)*s(7),(true->[])),arc(s(22)*s(9),0,s(15)*s(11),(true->[])),arc(s(22)*s(9),1,s(22)*s(9),(true->[])),arc(s(22)*s(9),2,s(23)*s(7),(true->[])),arc(s(20)*s(9),0,s(8)*s(11),(true->[])),arc(s(20)*s(9),1,s(20)*s(9),(true->[])),arc(s(20)*s(9),2,s(23)*s(7),(true->[])),arc(s(22)*s(8),0,s(15)*s(11),(true->[])),arc(s(22)*s(8),1,s(22)*s(8),(true->[])),arc(s(22)*s(8),2,s(23)*s(4),(true->[])),arc(s(23)*s(5),0,s(23)*s(10),(true->[])),arc(s(23)*s(5),1,s(23)*s(8),(true->[])),arc(s(23)*s(5),2,s(23)*s(4),(true->[])),arc(s(12)*s(11),0,s(3)*s(11),(true->[])),arc(s(12)*s(11),1,s(19)*s(11),(true->[])),arc(s(12)*s(11),2,s(23)*s(11),(true->[])),arc(s(14)*s(11),0,s(15)*s(11),(true->[])),arc(s(14)*s(11),1,s(21)*s(11),(true->[])),arc(s(14)*s(11),2,s(21)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(11),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(18)*s(11),(true->[])),arc(s(19)*s(10),0,s(3)*s(11),(true->[])),arc(s(19)*s(10),1,s(19)*s(10),(true->[])),arc(s(19)*s(10),2,s(23)*s(10),(true->[])),arc(s(23)*s(10),0,s(23)*s(11),(true->[])),arc(s(23)*s(10),1,s(23)*s(10),(true->[])),arc(s(23)*s(10),2,s(23)*s(10),(true->[])),arc(s(15)*s(11),0,s(15)*s(11),(true->[])),arc(s(15)*s(11),1,s(22)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(13)*s(11),0,s(8)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(23)*s(11),(true->[])),arc(s(22)*s(10),0,s(15)*s(11),(true->[])),arc(s(22)*s(10),1,s(22)*s(10),(true->[])),arc(s(22)*s(10),2,s(23)*s(10),(true->[])),arc(s(20)*s(10),0,s(8)*s(11),(true->[])),arc(s(20)*s(10),1,s(20)*s(10),(true->[])),arc(s(20)*s(10),2,s(23)*s(10),(true->[])),arc(s(23)*s(9),0,s(23)*s(11),(true->[])),arc(s(23)*s(9),1,s(23)*s(9),(true->[])),arc(s(23)*s(9),2,s(23)*s(7),(true->[])),arc(s(23)*s(8),0,s(23)*s(11),(true->[])),arc(s(23)*s(8),1,s(23)*s(8),(true->[])),arc(s(23)*s(8),2,s(23)*s(4),(true->[])),arc(s(19)*s(11),0,s(3)*s(11),(true->[])),arc(s(19)*s(11),1,s(19)*s(11),(true->[])),arc(s(19)*s(11),2,s(23)*s(11),(true->[])),arc(s(23)*s(11),0,s(23)*s(11),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(11),0,s(15)*s(11),(true->[])),arc(s(21)*s(11),1,s(21)*s(11),(true->[])),arc(s(21)*s(11),2,s(21)*s(11),(true->[])),arc(s(18)*s(11),0,s(8)*s(11),(true->[])),arc(s(18)*s(11),1,s(18)*s(11),(true->[])),arc(s(18)*s(11),2,s(18)*s(11),(true->[])),arc(s(22)*s(11),0,s(15)*s(11),(true->[])),arc(s(22)*s(11),1,s(22)*s(11),(true->[])),arc(s(22)*s(11),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(8)*s(11),(true->[])),arc(s(20)*s(11),1,s(20)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(16)),sink(s(19)*s(16)),sink(s(20)*s(16)),sink(s(21)*s(16)),sink(s(22)*s(16)),sink(s(23)*s(16))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(12)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(7),(true->[])),arc(s(7)*s(4),2,s(11)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(17)*s(11),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(7),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(21)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(4),(true->[])),arc(s(16)*s(1),0,s(23)*s(1),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(12)*s(13),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(3)*s(15),(true->[])),arc(s(12)*s(8),1,s(19)*s(12),(true->[])),arc(s(12)*s(8),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(21)*s(7),(true->[])),arc(s(14)*s(4),2,s(21)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(3)*s(15),(true->[])),arc(s(17)*s(11),1,s(17)*s(15),(true->[])),arc(s(17)*s(11),2,s(17)*s(15),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(20)*s(8),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(7),0,s(8)*s(10),(true->[])),arc(s(18)*s(7),1,s(18)*s(11),(true->[])),arc(s(18)*s(7),2,s(18)*s(11),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(15)*s(6),(true->[])),arc(s(21)*s(4),1,s(21)*s(7),(true->[])),arc(s(21)*s(4),2,s(21)*s(7),(true->[])),arc(s(23)*s(1),0,s(23)*s(1),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(2),(true->[])),arc(s(23)*s(2),0,s(23)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(4),(true->[])),arc(s(3)*s(15),0,s(3)*s(16),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(7)*s(15),(true->[])),arc(s(6)*s(14),0,s(3)*s(16),(true->[])),arc(s(6)*s(14),1,s(12)*s(14),(true->[])),arc(s(6)*s(14),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(15),(true->[])),arc(s(7)*s(11),1,s(11)*s(15),(true->[])),arc(s(7)*s(11),2,s(11)*s(15),(true->[])),arc(s(12)*s(13),0,s(3)*s(16),(true->[])),arc(s(12)*s(13),1,s(19)*s(13),(true->[])),arc(s(12)*s(13),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(10),(true->[])),arc(s(14)*s(7),1,s(21)*s(11),(true->[])),arc(s(14)*s(7),2,s(21)*s(11),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(15),(true->[])),arc(s(11)*s(11),1,s(18)*s(15),(true->[])),arc(s(11)*s(11),2,s(18)*s(15),(true->[])),arc(s(19)*s(12),0,s(3)*s(16),(true->[])),arc(s(19)*s(12),1,s(19)*s(12),(true->[])),arc(s(19)*s(12),2,s(23)*s(4),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(7),(true->[])),arc(s(23)*s(4),2,s(23)*s(7),(true->[])),arc(s(15)*s(6),0,s(15)*s(10),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(15)*s(10),(true->[])),arc(s(21)*s(7),1,s(21)*s(11),(true->[])),arc(s(21)*s(7),2,s(21)*s(11),(true->[])),arc(s(13)*s(9),0,s(8)*s(15),(true->[])),arc(s(13)*s(9),1,s(20)*s(13),(true->[])),arc(s(13)*s(9),2,s(23)*s(7),(true->[])),arc(s(18)*s(11),0,s(8)*s(15),(true->[])),arc(s(18)*s(11),1,s(18)*s(15),(true->[])),arc(s(18)*s(11),2,s(18)*s(15),(true->[])),arc(s(17)*s(15),0,s(3)*s(16),(true->[])),arc(s(17)*s(15),1,s(17)*s(15),(true->[])),arc(s(17)*s(15),2,s(17)*s(15),(true->[])),arc(s(20)*s(8),0,s(8)*s(15),(true->[])),arc(s(20)*s(8),1,s(20)*s(12),(true->[])),arc(s(20)*s(8),2,s(23)*s(4),(true->[])),arc(s(22)*s(5),0,s(15)*s(10),(true->[])),arc(s(22)*s(5),1,s(22)*s(8),(true->[])),arc(s(22)*s(5),2,s(23)*s(4),(true->[])),arc(s(23)*s(3),0,s(23)*s(6),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(4),(true->[])),arc(s(3)*s(16),0,s(3)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(7)*s(16),(true->[])),arc(s(6)*s(15),0,s(3)*s(16),(true->[])),arc(s(6)*s(15),1,s(12)*s(15),(true->[])),arc(s(6)*s(15),2,s(14)*s(15),(true->[])),arc(s(7)*s(15),0,s(8)*s(16),(true->[])),arc(s(7)*s(15),1,s(11)*s(15),(true->[])),arc(s(7)*s(15),2,s(11)*s(15),(true->[])),arc(s(12)*s(14),0,s(3)*s(16),(true->[])),arc(s(12)*s(14),1,s(19)*s(14),(true->[])),arc(s(12)*s(14),2,s(23)*s(11),(true->[])),arc(s(14)*s(11),0,s(15)*s(15),(true->[])),arc(s(14)*s(11),1,s(21)*s(15),(true->[])),arc(s(14)*s(11),2,s(21)*s(15),(true->[])),arc(s(8)*s(15),0,s(8)*s(16),(true->[])),arc(s(8)*s(15),1,s(13)*s(15),(true->[])),arc(s(8)*s(15),2,s(14)*s(15),(true->[])),arc(s(11)*s(15),0,s(8)*s(16),(true->[])),arc(s(11)*s(15),1,s(18)*s(15),(true->[])),arc(s(11)*s(15),2,s(18)*s(15),(true->[])),arc(s(19)*s(13),0,s(3)*s(16),(true->[])),arc(s(19)*s(13),1,s(19)*s(13),(true->[])),arc(s(19)*s(13),2,s(23)*s(7),(true->[])),arc(s(23)*s(7),0,s(23)*s(10),(true->[])),arc(s(23)*s(7),1,s(23)*s(11),(true->[])),arc(s(23)*s(7),2,s(23)*s(11),(true->[])),arc(s(15)*s(10),0,s(15)*s(15),(true->[])),arc(s(15)*s(10),1,s(22)*s(14),(true->[])),arc(s(15)*s(10),2,s(23)*s(11),(true->[])),arc(s(21)*s(11),0,s(15)*s(15),(true->[])),arc(s(21)*s(11),1,s(21)*s(15),(true->[])),arc(s(21)*s(11),2,s(21)*s(15),(true->[])),arc(s(13)*s(14),0,s(8)*s(16),(true->[])),arc(s(13)*s(14),1,s(20)*s(14),(true->[])),arc(s(13)*s(14),2,s(23)*s(11),(true->[])),arc(s(18)*s(15),0,s(8)*s(16),(true->[])),arc(s(18)*s(15),1,s(18)*s(15),(true->[])),arc(s(18)*s(15),2,s(18)*s(15),(true->[])),arc(s(23)*s(6),0,s(23)*s(10),(true->[])),arc(s(23)*s(6),1,s(23)*s(9),(true->[])),arc(s(23)*s(6),2,s(23)*s(7),(true->[])),arc(s(22)*s(9),0,s(15)*s(15),(true->[])),arc(s(22)*s(9),1,s(22)*s(13),(true->[])),arc(s(22)*s(9),2,s(23)*s(7),(true->[])),arc(s(20)*s(13),0,s(8)*s(16),(true->[])),arc(s(20)*s(13),1,s(20)*s(13),(true->[])),arc(s(20)*s(13),2,s(23)*s(7),(true->[])),arc(s(20)*s(12),0,s(8)*s(16),(true->[])),arc(s(20)*s(12),1,s(20)*s(12),(true->[])),arc(s(20)*s(12),2,s(23)*s(4),(true->[])),arc(s(22)*s(8),0,s(15)*s(15),(true->[])),arc(s(22)*s(8),1,s(22)*s(12),(true->[])),arc(s(22)*s(8),2,s(23)*s(4),(true->[])),arc(s(23)*s(5),0,s(23)*s(10),(true->[])),arc(s(23)*s(5),1,s(23)*s(8),(true->[])),arc(s(23)*s(5),2,s(23)*s(4),(true->[])),arc(s(6)*s(16),0,s(3)*s(16),(true->[])),arc(s(6)*s(16),1,s(12)*s(16),(true->[])),arc(s(6)*s(16),2,s(14)*s(16),(true->[])),arc(s(7)*s(16),0,s(8)*s(16),(true->[])),arc(s(7)*s(16),1,s(11)*s(16),(true->[])),arc(s(7)*s(16),2,s(11)*s(16),(true->[])),arc(s(12)*s(15),0,s(3)*s(16),(true->[])),arc(s(12)*s(15),1,s(19)*s(15),(true->[])),arc(s(12)*s(15),2,s(23)*s(15),(true->[])),arc(s(14)*s(15),0,s(15)*s(16),(true->[])),arc(s(14)*s(15),1,s(21)*s(15),(true->[])),arc(s(14)*s(15),2,s(21)*s(15),(true->[])),arc(s(8)*s(16),0,s(8)*s(16),(true->[])),arc(s(8)*s(16),1,s(13)*s(16),(true->[])),arc(s(8)*s(16),2,s(14)*s(16),(true->[])),arc(s(19)*s(14),0,s(3)*s(16),(true->[])),arc(s(19)*s(14),1,s(19)*s(14),(true->[])),arc(s(19)*s(14),2,s(23)*s(11),(true->[])),arc(s(23)*s(11),0,s(23)*s(15),(true->[])),arc(s(23)*s(11),1,s(23)*s(15),(true->[])),arc(s(23)*s(11),2,s(23)*s(15),(true->[])),arc(s(15)*s(15),0,s(15)*s(16),(true->[])),arc(s(15)*s(15),1,s(22)*s(15),(true->[])),arc(s(15)*s(15),2,s(23)*s(15),(true->[])),arc(s(21)*s(15),0,s(15)*s(16),(true->[])),arc(s(21)*s(15),1,s(21)*s(15),(true->[])),arc(s(21)*s(15),2,s(21)*s(15),(true->[])),arc(s(13)*s(15),0,s(8)*s(16),(true->[])),arc(s(13)*s(15),1,s(20)*s(15),(true->[])),arc(s(13)*s(15),2,s(23)*s(15),(true->[])),arc(s(23)*s(10),0,s(23)*s(15),(true->[])),arc(s(23)*s(10),1,s(23)*s(14),(true->[])),arc(s(23)*s(10),2,s(23)*s(11),(true->[])),arc(s(22)*s(14),0,s(15)*s(16),(true->[])),arc(s(22)*s(14),1,s(22)*s(14),(true->[])),arc(s(22)*s(14),2,s(23)*s(11),(true->[])),arc(s(20)*s(14),0,s(8)*s(16),(true->[])),arc(s(20)*s(14),1,s(20)*s(14),(true->[])),arc(s(20)*s(14),2,s(23)*s(11),(true->[])),arc(s(23)*s(9),0,s(23)*s(15),(true->[])),arc(s(23)*s(9),1,s(23)*s(13),(true->[])),arc(s(23)*s(9),2,s(23)*s(7),(true->[])),arc(s(22)*s(13),0,s(15)*s(16),(true->[])),arc(s(22)*s(13),1,s(22)*s(13),(true->[])),arc(s(22)*s(13),2,s(23)*s(7),(true->[])),arc(s(22)*s(12),0,s(15)*s(16),(true->[])),arc(s(22)*s(12),1,s(22)*s(12),(true->[])),arc(s(22)*s(12),2,s(23)*s(4),(true->[])),arc(s(23)*s(8),0,s(23)*s(15),(true->[])),arc(s(23)*s(8),1,s(23)*s(12),(true->[])),arc(s(23)*s(8),2,s(23)*s(4),(true->[])),arc(s(12)*s(16),0,s(3)*s(16),(true->[])),arc(s(12)*s(16),1,s(19)*s(16),(true->[])),arc(s(12)*s(16),2,s(23)*s(16),(true->[])),arc(s(14)*s(16),0,s(15)*s(16),(true->[])),arc(s(14)*s(16),1,s(21)*s(16),(true->[])),arc(s(14)*s(16),2,s(21)*s(16),(true->[])),arc(s(11)*s(16),0,s(8)*s(16),(true->[])),arc(s(11)*s(16),1,s(18)*s(16),(true->[])),arc(s(11)*s(16),2,s(18)*s(16),(true->[])),arc(s(19)*s(15),0,s(3)*s(16),(true->[])),arc(s(19)*s(15),1,s(19)*s(15),(true->[])),arc(s(19)*s(15),2,s(23)*s(15),(true->[])),arc(s(23)*s(15),0,s(23)*s(16),(true->[])),arc(s(23)*s(15),1,s(23)*s(15),(true->[])),arc(s(23)*s(15),2,s(23)*s(15),(true->[])),arc(s(15)*s(16),0,s(15)*s(16),(true->[])),arc(s(15)*s(16),1,s(22)*s(16),(true->[])),arc(s(15)*s(16),2,s(23)*s(16),(true->[])),arc(s(13)*s(16),0,s(8)*s(16),(true->[])),arc(s(13)*s(16),1,s(20)*s(16),(true->[])),arc(s(13)*s(16),2,s(23)*s(16),(true->[])),arc(s(22)*s(15),0,s(15)*s(16),(true->[])),arc(s(22)*s(15),1,s(22)*s(15),(true->[])),arc(s(22)*s(15),2,s(23)*s(15),(true->[])),arc(s(20)*s(15),0,s(8)*s(16),(true->[])),arc(s(20)*s(15),1,s(20)*s(15),(true->[])),arc(s(20)*s(15),2,s(23)*s(15),(true->[])),arc(s(23)*s(14),0,s(23)*s(16),(true->[])),arc(s(23)*s(14),1,s(23)*s(14),(true->[])),arc(s(23)*s(14),2,s(23)*s(11),(true->[])),arc(s(23)*s(13),0,s(23)*s(16),(true->[])),arc(s(23)*s(13),1,s(23)*s(13),(true->[])),arc(s(23)*s(13),2,s(23)*s(7),(true->[])),arc(s(23)*s(12),0,s(23)*s(16),(true->[])),arc(s(23)*s(12),1,s(23)*s(12),(true->[])),arc(s(23)*s(12),2,s(23)*s(4),(true->[])),arc(s(19)*s(16),0,s(3)*s(16),(true->[])),arc(s(19)*s(16),1,s(19)*s(16),(true->[])),arc(s(19)*s(16),2,s(23)*s(16),(true->[])),arc(s(23)*s(16),0,s(23)*s(16),(true->[])),arc(s(23)*s(16),1,s(23)*s(16),(true->[])),arc(s(23)*s(16),2,s(23)*s(16),(true->[])),arc(s(21)*s(16),0,s(15)*s(16),(true->[])),arc(s(21)*s(16),1,s(21)*s(16),(true->[])),arc(s(21)*s(16),2,s(21)*s(16),(true->[])),arc(s(18)*s(16),0,s(8)*s(16),(true->[])),arc(s(18)*s(16),1,s(18)*s(16),(true->[])),arc(s(18)*s(16),2,s(18)*s(16),(true->[])),arc(s(22)*s(16),0,s(15)*s(16),(true->[])),arc(s(22)*s(16),1,s(22)*s(16),(true->[])),arc(s(22)*s(16),2,s(23)*s(16),(true->[])),arc(s(20)*s(16),0,s(8)*s(16),(true->[])),arc(s(20)*s(16),1,s(20)*s(16),(true->[])),arc(s(20)*s(16),2,s(23)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(18)*s(22)),sink(s(19)*s(22)),sink(s(20)*s(22)),sink(s(21)*s(22)),sink(s(22)*s(22)),sink(s(23)*s(22))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(12)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(7),(true->[])),arc(s(7)*s(4),2,s(11)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(17)*s(11),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(7),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(21)*s(4),(true->[])),arc(s(14)*s(2),2,s(21)*s(4),(true->[])),arc(s(16)*s(1),0,s(23)*s(1),(true->[])),arc(s(16)*s(1),1,s(23)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(12)*s(13),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(3)*s(15),(true->[])),arc(s(12)*s(8),1,s(19)*s(12),(true->[])),arc(s(12)*s(8),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(21)*s(7),(true->[])),arc(s(14)*s(4),2,s(21)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(3)*s(15),(true->[])),arc(s(17)*s(11),1,s(17)*s(16),(true->[])),arc(s(17)*s(11),2,s(17)*s(16),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(20)*s(8),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(7),0,s(8)*s(10),(true->[])),arc(s(18)*s(7),1,s(18)*s(11),(true->[])),arc(s(18)*s(7),2,s(18)*s(11),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(21)*s(4),0,s(15)*s(6),(true->[])),arc(s(21)*s(4),1,s(21)*s(7),(true->[])),arc(s(21)*s(4),2,s(21)*s(7),(true->[])),arc(s(23)*s(1),0,s(23)*s(1),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(2),(true->[])),arc(s(23)*s(2),0,s(23)*s(3),(true->[])),arc(s(23)*s(2),1,s(23)*s(4),(true->[])),arc(s(23)*s(2),2,s(23)*s(4),(true->[])),arc(s(3)*s(15),0,s(3)*s(21),(true->[])),arc(s(3)*s(15),1,s(6)*s(20),(true->[])),arc(s(3)*s(15),2,s(7)*s(16),(true->[])),arc(s(6)*s(14),0,s(3)*s(21),(true->[])),arc(s(6)*s(14),1,s(12)*s(19),(true->[])),arc(s(6)*s(14),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(15),(true->[])),arc(s(7)*s(11),1,s(11)*s(16),(true->[])),arc(s(7)*s(11),2,s(11)*s(16),(true->[])),arc(s(12)*s(13),0,s(3)*s(21),(true->[])),arc(s(12)*s(13),1,s(19)*s(18),(true->[])),arc(s(12)*s(13),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(10),(true->[])),arc(s(14)*s(7),1,s(21)*s(11),(true->[])),arc(s(14)*s(7),2,s(21)*s(11),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(15),(true->[])),arc(s(11)*s(11),1,s(18)*s(16),(true->[])),arc(s(11)*s(11),2,s(18)*s(16),(true->[])),arc(s(19)*s(12),0,s(3)*s(21),(true->[])),arc(s(19)*s(12),1,s(19)*s(17),(true->[])),arc(s(19)*s(12),2,s(23)*s(4),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(7),(true->[])),arc(s(23)*s(4),2,s(23)*s(7),(true->[])),arc(s(15)*s(6),0,s(15)*s(10),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(23)*s(7),(true->[])),arc(s(21)*s(7),0,s(15)*s(10),(true->[])),arc(s(21)*s(7),1,s(21)*s(11),(true->[])),arc(s(21)*s(7),2,s(21)*s(11),(true->[])),arc(s(13)*s(9),0,s(8)*s(15),(true->[])),arc(s(13)*s(9),1,s(20)*s(13),(true->[])),arc(s(13)*s(9),2,s(23)*s(7),(true->[])),arc(s(18)*s(11),0,s(8)*s(15),(true->[])),arc(s(18)*s(11),1,s(18)*s(16),(true->[])),arc(s(18)*s(11),2,s(18)*s(16),(true->[])),arc(s(17)*s(16),0,s(3)*s(21),(true->[])),arc(s(17)*s(16),1,s(17)*s(21),(true->[])),arc(s(17)*s(16),2,s(17)*s(21),(true->[])),arc(s(20)*s(8),0,s(8)*s(15),(true->[])),arc(s(20)*s(8),1,s(20)*s(12),(true->[])),arc(s(20)*s(8),2,s(23)*s(4),(true->[])),arc(s(22)*s(5),0,s(15)*s(10),(true->[])),arc(s(22)*s(5),1,s(22)*s(8),(true->[])),arc(s(22)*s(5),2,s(23)*s(4),(true->[])),arc(s(23)*s(3),0,s(23)*s(6),(true->[])),arc(s(23)*s(3),1,s(23)*s(5),(true->[])),arc(s(23)*s(3),2,s(23)*s(4),(true->[])),arc(s(3)*s(21),0,s(3)*s(22),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(7)*s(21),(true->[])),arc(s(6)*s(20),0,s(3)*s(22),(true->[])),arc(s(6)*s(20),1,s(12)*s(20),(true->[])),arc(s(6)*s(20),2,s(14)*s(16),(true->[])),arc(s(7)*s(16),0,s(8)*s(21),(true->[])),arc(s(7)*s(16),1,s(11)*s(21),(true->[])),arc(s(7)*s(16),2,s(11)*s(21),(true->[])),arc(s(12)*s(19),0,s(3)*s(22),(true->[])),arc(s(12)*s(19),1,s(19)*s(19),(true->[])),arc(s(12)*s(19),2,s(23)*s(11),(true->[])),arc(s(14)*s(11),0,s(15)*s(15),(true->[])),arc(s(14)*s(11),1,s(21)*s(16),(true->[])),arc(s(14)*s(11),2,s(21)*s(16),(true->[])),arc(s(8)*s(15),0,s(8)*s(21),(true->[])),arc(s(8)*s(15),1,s(13)*s(20),(true->[])),arc(s(8)*s(15),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(8)*s(21),(true->[])),arc(s(11)*s(16),1,s(18)*s(21),(true->[])),arc(s(11)*s(16),2,s(18)*s(21),(true->[])),arc(s(19)*s(18),0,s(3)*s(22),(true->[])),arc(s(19)*s(18),1,s(19)*s(18),(true->[])),arc(s(19)*s(18),2,s(23)*s(7),(true->[])),arc(s(23)*s(7),0,s(23)*s(10),(true->[])),arc(s(23)*s(7),1,s(23)*s(11),(true->[])),arc(s(23)*s(7),2,s(23)*s(11),(true->[])),arc(s(15)*s(10),0,s(15)*s(15),(true->[])),arc(s(15)*s(10),1,s(22)*s(14),(true->[])),arc(s(15)*s(10),2,s(23)*s(11),(true->[])),arc(s(21)*s(11),0,s(15)*s(15),(true->[])),arc(s(21)*s(11),1,s(21)*s(16),(true->[])),arc(s(21)*s(11),2,s(21)*s(16),(true->[])),arc(s(13)*s(14),0,s(8)*s(21),(true->[])),arc(s(13)*s(14),1,s(20)*s(19),(true->[])),arc(s(13)*s(14),2,s(23)*s(11),(true->[])),arc(s(18)*s(16),0,s(8)*s(21),(true->[])),arc(s(18)*s(16),1,s(18)*s(21),(true->[])),arc(s(18)*s(16),2,s(18)*s(21),(true->[])),arc(s(19)*s(17),0,s(3)*s(22),(true->[])),arc(s(19)*s(17),1,s(19)*s(17),(true->[])),arc(s(19)*s(17),2,s(23)*s(4),(true->[])),arc(s(23)*s(6),0,s(23)*s(10),(true->[])),arc(s(23)*s(6),1,s(23)*s(9),(true->[])),arc(s(23)*s(6),2,s(23)*s(7),(true->[])),arc(s(22)*s(9),0,s(15)*s(15),(true->[])),arc(s(22)*s(9),1,s(22)*s(13),(true->[])),arc(s(22)*s(9),2,s(23)*s(7),(true->[])),arc(s(20)*s(13),0,s(8)*s(21),(true->[])),arc(s(20)*s(13),1,s(20)*s(18),(true->[])),arc(s(20)*s(13),2,s(23)*s(7),(true->[])),arc(s(17)*s(21),0,s(3)*s(22),(true->[])),arc(s(17)*s(21),1,s(17)*s(21),(true->[])),arc(s(17)*s(21),2,s(17)*s(21),(true->[])),arc(s(20)*s(12),0,s(8)*s(21),(true->[])),arc(s(20)*s(12),1,s(20)*s(17),(true->[])),arc(s(20)*s(12),2,s(23)*s(4),(true->[])),arc(s(22)*s(8),0,s(15)*s(15),(true->[])),arc(s(22)*s(8),1,s(22)*s(12),(true->[])),arc(s(22)*s(8),2,s(23)*s(4),(true->[])),arc(s(23)*s(5),0,s(23)*s(10),(true->[])),arc(s(23)*s(5),1,s(23)*s(8),(true->[])),arc(s(23)*s(5),2,s(23)*s(4),(true->[])),arc(s(3)*s(22),0,s(3)*s(22),(true->[])),arc(s(3)*s(22),1,s(6)*s(22),(true->[])),arc(s(3)*s(22),2,s(7)*s(22),(true->[])),arc(s(6)*s(21),0,s(3)*s(22),(true->[])),arc(s(6)*s(21),1,s(12)*s(21),(true->[])),arc(s(6)*s(21),2,s(14)*s(21),(true->[])),arc(s(7)*s(21),0,s(8)*s(22),(true->[])),arc(s(7)*s(21),1,s(11)*s(21),(true->[])),arc(s(7)*s(21),2,s(11)*s(21),(true->[])),arc(s(12)*s(20),0,s(3)*s(22),(true->[])),arc(s(12)*s(20),1,s(19)*s(20),(true->[])),arc(s(12)*s(20),2,s(23)*s(16),(true->[])),arc(s(14)*s(16),0,s(15)*s(21),(true->[])),arc(s(14)*s(16),1,s(21)*s(21),(true->[])),arc(s(14)*s(16),2,s(21)*s(21),(true->[])),arc(s(8)*s(21),0,s(8)*s(22),(true->[])),arc(s(8)*s(21),1,s(13)*s(21),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(11)*s(21),0,s(8)*s(22),(true->[])),arc(s(11)*s(21),1,s(18)*s(21),(true->[])),arc(s(11)*s(21),2,s(18)*s(21),(true->[])),arc(s(19)*s(19),0,s(3)*s(22),(true->[])),arc(s(19)*s(19),1,s(19)*s(19),(true->[])),arc(s(19)*s(19),2,s(23)*s(11),(true->[])),arc(s(23)*s(11),0,s(23)*s(15),(true->[])),arc(s(23)*s(11),1,s(23)*s(16),(true->[])),arc(s(23)*s(11),2,s(23)*s(16),(true->[])),arc(s(15)*s(15),0,s(15)*s(21),(true->[])),arc(s(15)*s(15),1,s(22)*s(20),(true->[])),arc(s(15)*s(15),2,s(23)*s(16),(true->[])),arc(s(21)*s(16),0,s(15)*s(21),(true->[])),arc(s(21)*s(16),1,s(21)*s(21),(true->[])),arc(s(21)*s(16),2,s(21)*s(21),(true->[])),arc(s(13)*s(20),0,s(8)*s(22),(true->[])),arc(s(13)*s(20),1,s(20)*s(20),(true->[])),arc(s(13)*s(20),2,s(23)*s(16),(true->[])),arc(s(18)*s(21),0,s(8)*s(22),(true->[])),arc(s(18)*s(21),1,s(18)*s(21),(true->[])),arc(s(18)*s(21),2,s(18)*s(21),(true->[])),arc(s(23)*s(10),0,s(23)*s(15),(true->[])),arc(s(23)*s(10),1,s(23)*s(14),(true->[])),arc(s(23)*s(10),2,s(23)*s(11),(true->[])),arc(s(22)*s(14),0,s(15)*s(21),(true->[])),arc(s(22)*s(14),1,s(22)*s(19),(true->[])),arc(s(22)*s(14),2,s(23)*s(11),(true->[])),arc(s(20)*s(19),0,s(8)*s(22),(true->[])),arc(s(20)*s(19),1,s(20)*s(19),(true->[])),arc(s(20)*s(19),2,s(23)*s(11),(true->[])),arc(s(23)*s(9),0,s(23)*s(15),(true->[])),arc(s(23)*s(9),1,s(23)*s(13),(true->[])),arc(s(23)*s(9),2,s(23)*s(7),(true->[])),arc(s(22)*s(13),0,s(15)*s(21),(true->[])),arc(s(22)*s(13),1,s(22)*s(18),(true->[])),arc(s(22)*s(13),2,s(23)*s(7),(true->[])),arc(s(20)*s(18),0,s(8)*s(22),(true->[])),arc(s(20)*s(18),1,s(20)*s(18),(true->[])),arc(s(20)*s(18),2,s(23)*s(7),(true->[])),arc(s(20)*s(17),0,s(8)*s(22),(true->[])),arc(s(20)*s(17),1,s(20)*s(17),(true->[])),arc(s(20)*s(17),2,s(23)*s(4),(true->[])),arc(s(22)*s(12),0,s(15)*s(21),(true->[])),arc(s(22)*s(12),1,s(22)*s(17),(true->[])),arc(s(22)*s(12),2,s(23)*s(4),(true->[])),arc(s(23)*s(8),0,s(23)*s(15),(true->[])),arc(s(23)*s(8),1,s(23)*s(12),(true->[])),arc(s(23)*s(8),2,s(23)*s(4),(true->[])),arc(s(6)*s(22),0,s(3)*s(22),(true->[])),arc(s(6)*s(22),1,s(12)*s(22),(true->[])),arc(s(6)*s(22),2,s(14)*s(22),(true->[])),arc(s(7)*s(22),0,s(8)*s(22),(true->[])),arc(s(7)*s(22),1,s(11)*s(22),(true->[])),arc(s(7)*s(22),2,s(11)*s(22),(true->[])),arc(s(12)*s(21),0,s(3)*s(22),(true->[])),arc(s(12)*s(21),1,s(19)*s(21),(true->[])),arc(s(12)*s(21),2,s(23)*s(21),(true->[])),arc(s(14)*s(21),0,s(15)*s(22),(true->[])),arc(s(14)*s(21),1,s(21)*s(21),(true->[])),arc(s(14)*s(21),2,s(21)*s(21),(true->[])),arc(s(8)*s(22),0,s(8)*s(22),(true->[])),arc(s(8)*s(22),1,s(13)*s(22),(true->[])),arc(s(8)*s(22),2,s(14)*s(22),(true->[])),arc(s(19)*s(20),0,s(3)*s(22),(true->[])),arc(s(19)*s(20),1,s(19)*s(20),(true->[])),arc(s(19)*s(20),2,s(23)*s(16),(true->[])),arc(s(23)*s(16),0,s(23)*s(21),(true->[])),arc(s(23)*s(16),1,s(23)*s(21),(true->[])),arc(s(23)*s(16),2,s(23)*s(21),(true->[])),arc(s(15)*s(21),0,s(15)*s(22),(true->[])),arc(s(15)*s(21),1,s(22)*s(21),(true->[])),arc(s(15)*s(21),2,s(23)*s(21),(true->[])),arc(s(21)*s(21),0,s(15)*s(22),(true->[])),arc(s(21)*s(21),1,s(21)*s(21),(true->[])),arc(s(21)*s(21),2,s(21)*s(21),(true->[])),arc(s(13)*s(21),0,s(8)*s(22),(true->[])),arc(s(13)*s(21),1,s(20)*s(21),(true->[])),arc(s(13)*s(21),2,s(23)*s(21),(true->[])),arc(s(23)*s(15),0,s(23)*s(21),(true->[])),arc(s(23)*s(15),1,s(23)*s(20),(true->[])),arc(s(23)*s(15),2,s(23)*s(16),(true->[])),arc(s(22)*s(20),0,s(15)*s(22),(true->[])),arc(s(22)*s(20),1,s(22)*s(20),(true->[])),arc(s(22)*s(20),2,s(23)*s(16),(true->[])),arc(s(20)*s(20),0,s(8)*s(22),(true->[])),arc(s(20)*s(20),1,s(20)*s(20),(true->[])),arc(s(20)*s(20),2,s(23)*s(16),(true->[])),arc(s(23)*s(14),0,s(23)*s(21),(true->[])),arc(s(23)*s(14),1,s(23)*s(19),(true->[])),arc(s(23)*s(14),2,s(23)*s(11),(true->[])),arc(s(22)*s(19),0,s(15)*s(22),(true->[])),arc(s(22)*s(19),1,s(22)*s(19),(true->[])),arc(s(22)*s(19),2,s(23)*s(11),(true->[])),arc(s(23)*s(13),0,s(23)*s(21),(true->[])),arc(s(23)*s(13),1,s(23)*s(18),(true->[])),arc(s(23)*s(13),2,s(23)*s(7),(true->[])),arc(s(22)*s(18),0,s(15)*s(22),(true->[])),arc(s(22)*s(18),1,s(22)*s(18),(true->[])),arc(s(22)*s(18),2,s(23)*s(7),(true->[])),arc(s(22)*s(17),0,s(15)*s(22),(true->[])),arc(s(22)*s(17),1,s(22)*s(17),(true->[])),arc(s(22)*s(17),2,s(23)*s(4),(true->[])),arc(s(23)*s(12),0,s(23)*s(21),(true->[])),arc(s(23)*s(12),1,s(23)*s(17),(true->[])),arc(s(23)*s(12),2,s(23)*s(4),(true->[])),arc(s(12)*s(22),0,s(3)*s(22),(true->[])),arc(s(12)*s(22),1,s(19)*s(22),(true->[])),arc(s(12)*s(22),2,s(23)*s(22),(true->[])),arc(s(14)*s(22),0,s(15)*s(22),(true->[])),arc(s(14)*s(22),1,s(21)*s(22),(true->[])),arc(s(14)*s(22),2,s(21)*s(22),(true->[])),arc(s(11)*s(22),0,s(8)*s(22),(true->[])),arc(s(11)*s(22),1,s(18)*s(22),(true->[])),arc(s(11)*s(22),2,s(18)*s(22),(true->[])),arc(s(19)*s(21),0,s(3)*s(22),(true->[])),arc(s(19)*s(21),1,s(19)*s(21),(true->[])),arc(s(19)*s(21),2,s(23)*s(21),(true->[])),arc(s(23)*s(21),0,s(23)*s(22),(true->[])),arc(s(23)*s(21),1,s(23)*s(21),(true->[])),arc(s(23)*s(21),2,s(23)*s(21),(true->[])),arc(s(15)*s(22),0,s(15)*s(22),(true->[])),arc(s(15)*s(22),1,s(22)*s(22),(true->[])),arc(s(15)*s(22),2,s(23)*s(22),(true->[])),arc(s(13)*s(22),0,s(8)*s(22),(true->[])),arc(s(13)*s(22),1,s(20)*s(22),(true->[])),arc(s(13)*s(22),2,s(23)*s(22),(true->[])),arc(s(22)*s(21),0,s(15)*s(22),(true->[])),arc(s(22)*s(21),1,s(22)*s(21),(true->[])),arc(s(22)*s(21),2,s(23)*s(21),(true->[])),arc(s(20)*s(21),0,s(8)*s(22),(true->[])),arc(s(20)*s(21),1,s(20)*s(21),(true->[])),arc(s(20)*s(21),2,s(23)*s(21),(true->[])),arc(s(23)*s(20),0,s(23)*s(22),(true->[])),arc(s(23)*s(20),1,s(23)*s(20),(true->[])),arc(s(23)*s(20),2,s(23)*s(16),(true->[])),arc(s(23)*s(19),0,s(23)*s(22),(true->[])),arc(s(23)*s(19),1,s(23)*s(19),(true->[])),arc(s(23)*s(19),2,s(23)*s(11),(true->[])),arc(s(23)*s(18),0,s(23)*s(22),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(23)*s(7),(true->[])),arc(s(23)*s(17),0,s(23)*s(22),(true->[])),arc(s(23)*s(17),1,s(23)*s(17),(true->[])),arc(s(23)*s(17),2,s(23)*s(4),(true->[])),arc(s(19)*s(22),0,s(3)*s(22),(true->[])),arc(s(19)*s(22),1,s(19)*s(22),(true->[])),arc(s(19)*s(22),2,s(23)*s(22),(true->[])),arc(s(23)*s(22),0,s(23)*s(22),(true->[])),arc(s(23)*s(22),1,s(23)*s(22),(true->[])),arc(s(23)*s(22),2,s(23)*s(22),(true->[])),arc(s(21)*s(22),0,s(15)*s(22),(true->[])),arc(s(21)*s(22),1,s(21)*s(22),(true->[])),arc(s(21)*s(22),2,s(21)*s(22),(true->[])),arc(s(18)*s(22),0,s(8)*s(22),(true->[])),arc(s(18)*s(22),1,s(18)*s(22),(true->[])),arc(s(18)*s(22),2,s(18)*s(22),(true->[])),arc(s(22)*s(22),0,s(15)*s(22),(true->[])),arc(s(22)*s(22),1,s(22)*s(22),(true->[])),arc(s(22)*s(22),2,s(23)*s(22),(true->[])),arc(s(20)*s(22),0,s(8)*s(22),(true->[])),arc(s(20)*s(22),1,s(20)*s(22),(true->[])),arc(s(20)*s(22),2,s(23)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(3)),sink(s(28)*s(3)),sink(s(29)*s(3)),sink(s(30)*s(3)),sink(s(31)*s(3)),sink(s(32)*s(3)),sink(s(33)*s(3)),sink(s(34)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(3)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(3),0,s(3)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(2),0,s(3)*s(3),(true->[])),arc(s(10)*s(2),1,s(17)*s(2),(true->[])),arc(s(10)*s(2),2,s(17)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(8)*s(3),(true->[])),arc(s(11)*s(2),1,s(18)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(19)*s(2),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(12)*s(3),0,s(3)*s(3),(true->[])),arc(s(12)*s(3),1,s(20)*s(3),(true->[])),arc(s(12)*s(3),2,s(23)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(19)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(3)*s(3),(true->[])),arc(s(17)*s(2),1,s(26)*s(2),(true->[])),arc(s(17)*s(2),2,s(26)*s(2),(true->[])),arc(s(13)*s(3),0,s(8)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(2),0,s(8)*s(3),(true->[])),arc(s(18)*s(2),1,s(27)*s(2),(true->[])),arc(s(18)*s(2),2,s(27)*s(2),(true->[])),arc(s(15)*s(3),0,s(15)*s(3),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(23)*s(3),(true->[])),arc(s(19)*s(2),0,s(15)*s(3),(true->[])),arc(s(19)*s(2),1,s(28)*s(2),(true->[])),arc(s(19)*s(2),2,s(28)*s(2),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(32)*s(2),(true->[])),arc(s(23)*s(2),2,s(32)*s(2),(true->[])),arc(s(25)*s(1),0,s(34)*s(1),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(20)*s(3),0,s(3)*s(3),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(34)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(3),(true->[])),arc(s(23)*s(3),1,s(32)*s(3),(true->[])),arc(s(23)*s(3),2,s(32)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(18)*s(3),0,s(8)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(2),0,s(3)*s(3),(true->[])),arc(s(26)*s(2),1,s(26)*s(2),(true->[])),arc(s(26)*s(2),2,s(26)*s(2),(true->[])),arc(s(21)*s(3),0,s(8)*s(3),(true->[])),arc(s(21)*s(3),1,s(30)*s(3),(true->[])),arc(s(21)*s(3),2,s(34)*s(3),(true->[])),arc(s(27)*s(2),0,s(8)*s(3),(true->[])),arc(s(27)*s(2),1,s(27)*s(2),(true->[])),arc(s(27)*s(2),2,s(27)*s(2),(true->[])),arc(s(22)*s(3),0,s(15)*s(3),(true->[])),arc(s(22)*s(3),1,s(31)*s(3),(true->[])),arc(s(22)*s(3),2,s(34)*s(3),(true->[])),arc(s(28)*s(2),0,s(15)*s(3),(true->[])),arc(s(28)*s(2),1,s(28)*s(2),(true->[])),arc(s(28)*s(2),2,s(28)*s(2),(true->[])),arc(s(24)*s(3),0,s(24)*s(3),(true->[])),arc(s(24)*s(3),1,s(33)*s(3),(true->[])),arc(s(24)*s(3),2,s(34)*s(3),(true->[])),arc(s(32)*s(2),0,s(24)*s(3),(true->[])),arc(s(32)*s(2),1,s(32)*s(2),(true->[])),arc(s(32)*s(2),2,s(32)*s(2),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(2),(true->[])),arc(s(34)*s(2),2,s(34)*s(2),(true->[])),arc(s(29)*s(3),0,s(3)*s(3),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(34)*s(3),(true->[])),arc(s(34)*s(3),0,s(34)*s(3),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[])),arc(s(32)*s(3),0,s(24)*s(3),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(3),(true->[])),arc(s(28)*s(3),0,s(15)*s(3),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(3),(true->[])),arc(s(27)*s(3),0,s(8)*s(3),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(30)*s(3),0,s(8)*s(3),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(34)*s(3),(true->[])),arc(s(31)*s(3),0,s(15)*s(3),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(34)*s(3),(true->[])),arc(s(33)*s(3),0,s(24)*s(3),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(34)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(4)),sink(s(28)*s(4)),sink(s(29)*s(4)),sink(s(30)*s(4)),sink(s(31)*s(4)),sink(s(32)*s(4)),sink(s(33)*s(4)),sink(s(34)*s(4))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(3),(true->[])),arc(s(7)*s(2),2,s(11)*s(3),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(3)*s(4),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(3),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(6)*s(4),0,s(3)*s(4),(true->[])),arc(s(6)*s(4),1,s(12)*s(4),(true->[])),arc(s(6)*s(4),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(3)*s(4),(true->[])),arc(s(12)*s(3),1,s(20)*s(3),(true->[])),arc(s(12)*s(3),2,s(23)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(19)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(13)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(3)*s(4),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(26)*s(3),(true->[])),arc(s(13)*s(3),0,s(8)*s(4),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(3),0,s(8)*s(4),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(15)*s(3),0,s(15)*s(4),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(23)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(32)*s(3),(true->[])),arc(s(23)*s(2),2,s(32)*s(3),(true->[])),arc(s(25)*s(1),0,s(34)*s(1),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(12)*s(4),0,s(3)*s(4),(true->[])),arc(s(12)*s(4),1,s(20)*s(4),(true->[])),arc(s(12)*s(4),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(19)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(3)*s(4),(true->[])),arc(s(20)*s(3),1,s(29)*s(3),(true->[])),arc(s(20)*s(3),2,s(34)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(32)*s(3),(true->[])),arc(s(23)*s(3),2,s(32)*s(3),(true->[])),arc(s(15)*s(4),0,s(15)*s(4),(true->[])),arc(s(15)*s(4),1,s(22)*s(4),(true->[])),arc(s(15)*s(4),2,s(23)*s(4),(true->[])),arc(s(13)*s(4),0,s(8)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(23)*s(4),(true->[])),arc(s(26)*s(3),0,s(3)*s(4),(true->[])),arc(s(26)*s(3),1,s(26)*s(3),(true->[])),arc(s(26)*s(3),2,s(26)*s(3),(true->[])),arc(s(21)*s(3),0,s(8)*s(4),(true->[])),arc(s(21)*s(3),1,s(30)*s(3),(true->[])),arc(s(21)*s(3),2,s(34)*s(3),(true->[])),arc(s(27)*s(3),0,s(8)*s(4),(true->[])),arc(s(27)*s(3),1,s(27)*s(3),(true->[])),arc(s(27)*s(3),2,s(27)*s(3),(true->[])),arc(s(22)*s(3),0,s(15)*s(4),(true->[])),arc(s(22)*s(3),1,s(31)*s(3),(true->[])),arc(s(22)*s(3),2,s(34)*s(3),(true->[])),arc(s(28)*s(3),0,s(15)*s(4),(true->[])),arc(s(28)*s(3),1,s(28)*s(3),(true->[])),arc(s(28)*s(3),2,s(28)*s(3),(true->[])),arc(s(24)*s(3),0,s(24)*s(4),(true->[])),arc(s(24)*s(3),1,s(33)*s(3),(true->[])),arc(s(24)*s(3),2,s(34)*s(3),(true->[])),arc(s(32)*s(3),0,s(24)*s(4),(true->[])),arc(s(32)*s(3),1,s(32)*s(3),(true->[])),arc(s(32)*s(3),2,s(32)*s(3),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(3),(true->[])),arc(s(34)*s(2),2,s(34)*s(3),(true->[])),arc(s(20)*s(4),0,s(3)*s(4),(true->[])),arc(s(20)*s(4),1,s(29)*s(4),(true->[])),arc(s(20)*s(4),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(4),(true->[])),arc(s(23)*s(4),1,s(32)*s(4),(true->[])),arc(s(23)*s(4),2,s(32)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(4),0,s(8)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(29)*s(3),0,s(3)*s(4),(true->[])),arc(s(29)*s(3),1,s(29)*s(3),(true->[])),arc(s(29)*s(3),2,s(34)*s(3),(true->[])),arc(s(34)*s(3),0,s(34)*s(4),(true->[])),arc(s(34)*s(3),1,s(34)*s(3),(true->[])),arc(s(34)*s(3),2,s(34)*s(3),(true->[])),arc(s(24)*s(4),0,s(24)*s(4),(true->[])),arc(s(24)*s(4),1,s(33)*s(4),(true->[])),arc(s(24)*s(4),2,s(34)*s(4),(true->[])),arc(s(22)*s(4),0,s(15)*s(4),(true->[])),arc(s(22)*s(4),1,s(31)*s(4),(true->[])),arc(s(22)*s(4),2,s(34)*s(4),(true->[])),arc(s(21)*s(4),0,s(8)*s(4),(true->[])),arc(s(21)*s(4),1,s(30)*s(4),(true->[])),arc(s(21)*s(4),2,s(34)*s(4),(true->[])),arc(s(30)*s(3),0,s(8)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(3),(true->[])),arc(s(30)*s(3),2,s(34)*s(3),(true->[])),arc(s(31)*s(3),0,s(15)*s(4),(true->[])),arc(s(31)*s(3),1,s(31)*s(3),(true->[])),arc(s(31)*s(3),2,s(34)*s(3),(true->[])),arc(s(33)*s(3),0,s(24)*s(4),(true->[])),arc(s(33)*s(3),1,s(33)*s(3),(true->[])),arc(s(33)*s(3),2,s(34)*s(3),(true->[])),arc(s(29)*s(4),0,s(3)*s(4),(true->[])),arc(s(29)*s(4),1,s(29)*s(4),(true->[])),arc(s(29)*s(4),2,s(34)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(4),(true->[])),arc(s(34)*s(4),1,s(34)*s(4),(true->[])),arc(s(34)*s(4),2,s(34)*s(4),(true->[])),arc(s(32)*s(4),0,s(24)*s(4),(true->[])),arc(s(32)*s(4),1,s(32)*s(4),(true->[])),arc(s(32)*s(4),2,s(32)*s(4),(true->[])),arc(s(28)*s(4),0,s(15)*s(4),(true->[])),arc(s(28)*s(4),1,s(28)*s(4),(true->[])),arc(s(28)*s(4),2,s(28)*s(4),(true->[])),arc(s(27)*s(4),0,s(8)*s(4),(true->[])),arc(s(27)*s(4),1,s(27)*s(4),(true->[])),arc(s(27)*s(4),2,s(27)*s(4),(true->[])),arc(s(33)*s(4),0,s(24)*s(4),(true->[])),arc(s(33)*s(4),1,s(33)*s(4),(true->[])),arc(s(33)*s(4),2,s(34)*s(4),(true->[])),arc(s(31)*s(4),0,s(15)*s(4),(true->[])),arc(s(31)*s(4),1,s(31)*s(4),(true->[])),arc(s(31)*s(4),2,s(34)*s(4),(true->[])),arc(s(30)*s(4),0,s(8)*s(4),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(34)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(7)),sink(s(28)*s(7)),sink(s(29)*s(7)),sink(s(30)*s(7)),sink(s(31)*s(7)),sink(s(32)*s(7)),sink(s(33)*s(7)),sink(s(34)*s(7))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(10)*s(6),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(6)*s(5),0,s(3)*s(7),(true->[])),arc(s(6)*s(5),1,s(12)*s(5),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(6),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(10)*s(6),0,s(3)*s(7),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(6),(true->[])),arc(s(11)*s(4),2,s(18)*s(6),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(19)*s(4),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(6),0,s(3)*s(7),(true->[])),arc(s(6)*s(6),1,s(12)*s(6),(true->[])),arc(s(6)*s(6),2,s(14)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(3)*s(7),(true->[])),arc(s(12)*s(5),1,s(20)*s(5),(true->[])),arc(s(12)*s(5),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(19)*s(6),(true->[])),arc(s(14)*s(4),2,s(19)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(7),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(3)*s(7),(true->[])),arc(s(17)*s(6),1,s(26)*s(6),(true->[])),arc(s(17)*s(6),2,s(26)*s(6),(true->[])),arc(s(13)*s(5),0,s(8)*s(7),(true->[])),arc(s(13)*s(5),1,s(21)*s(5),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(6),0,s(8)*s(7),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(6),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(6),(true->[])),arc(s(19)*s(4),2,s(28)*s(6),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(32)*s(4),(true->[])),arc(s(23)*s(2),2,s(32)*s(4),(true->[])),arc(s(25)*s(1),0,s(34)*s(1),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(6)*s(7),0,s(3)*s(7),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(3)*s(7),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(23)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(7),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(19)*s(6),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(13)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(7),(true->[])),arc(s(20)*s(5),0,s(3)*s(7),(true->[])),arc(s(20)*s(5),1,s(29)*s(5),(true->[])),arc(s(20)*s(5),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(6),(true->[])),arc(s(23)*s(4),1,s(32)*s(6),(true->[])),arc(s(23)*s(4),2,s(32)*s(6),(true->[])),arc(s(15)*s(6),0,s(15)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(28)*s(6),(true->[])),arc(s(19)*s(6),2,s(28)*s(6),(true->[])),arc(s(13)*s(6),0,s(8)*s(7),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(23)*s(6),(true->[])),arc(s(26)*s(6),0,s(3)*s(7),(true->[])),arc(s(26)*s(6),1,s(26)*s(6),(true->[])),arc(s(26)*s(6),2,s(26)*s(6),(true->[])),arc(s(21)*s(5),0,s(8)*s(7),(true->[])),arc(s(21)*s(5),1,s(30)*s(5),(true->[])),arc(s(21)*s(5),2,s(34)*s(4),(true->[])),arc(s(27)*s(6),0,s(8)*s(7),(true->[])),arc(s(27)*s(6),1,s(27)*s(6),(true->[])),arc(s(27)*s(6),2,s(27)*s(6),(true->[])),arc(s(22)*s(5),0,s(15)*s(7),(true->[])),arc(s(22)*s(5),1,s(31)*s(5),(true->[])),arc(s(22)*s(5),2,s(34)*s(4),(true->[])),arc(s(28)*s(6),0,s(15)*s(7),(true->[])),arc(s(28)*s(6),1,s(28)*s(6),(true->[])),arc(s(28)*s(6),2,s(28)*s(6),(true->[])),arc(s(24)*s(3),0,s(24)*s(6),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(34)*s(4),(true->[])),arc(s(32)*s(4),0,s(24)*s(6),(true->[])),arc(s(32)*s(4),1,s(32)*s(6),(true->[])),arc(s(32)*s(4),2,s(32)*s(6),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(4),(true->[])),arc(s(12)*s(7),0,s(3)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(7),(true->[])),arc(s(12)*s(7),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(7),(true->[])),arc(s(14)*s(7),1,s(19)*s(7),(true->[])),arc(s(14)*s(7),2,s(19)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(7),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(3)*s(7),(true->[])),arc(s(20)*s(6),1,s(29)*s(6),(true->[])),arc(s(20)*s(6),2,s(34)*s(6),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(32)*s(6),(true->[])),arc(s(23)*s(6),2,s(32)*s(6),(true->[])),arc(s(15)*s(7),0,s(15)*s(7),(true->[])),arc(s(15)*s(7),1,s(22)*s(7),(true->[])),arc(s(15)*s(7),2,s(23)*s(7),(true->[])),arc(s(13)*s(7),0,s(8)*s(7),(true->[])),arc(s(13)*s(7),1,s(21)*s(7),(true->[])),arc(s(13)*s(7),2,s(23)*s(7),(true->[])),arc(s(29)*s(5),0,s(3)*s(7),(true->[])),arc(s(29)*s(5),1,s(29)*s(5),(true->[])),arc(s(29)*s(5),2,s(34)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(6),(true->[])),arc(s(34)*s(4),2,s(34)*s(6),(true->[])),arc(s(24)*s(6),0,s(24)*s(7),(true->[])),arc(s(24)*s(6),1,s(33)*s(6),(true->[])),arc(s(24)*s(6),2,s(34)*s(6),(true->[])),arc(s(32)*s(6),0,s(24)*s(7),(true->[])),arc(s(32)*s(6),1,s(32)*s(6),(true->[])),arc(s(32)*s(6),2,s(32)*s(6),(true->[])),arc(s(22)*s(6),0,s(15)*s(7),(true->[])),arc(s(22)*s(6),1,s(31)*s(6),(true->[])),arc(s(22)*s(6),2,s(34)*s(6),(true->[])),arc(s(21)*s(6),0,s(8)*s(7),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(34)*s(6),(true->[])),arc(s(30)*s(5),0,s(8)*s(7),(true->[])),arc(s(30)*s(5),1,s(30)*s(5),(true->[])),arc(s(30)*s(5),2,s(34)*s(4),(true->[])),arc(s(31)*s(5),0,s(15)*s(7),(true->[])),arc(s(31)*s(5),1,s(31)*s(5),(true->[])),arc(s(31)*s(5),2,s(34)*s(4),(true->[])),arc(s(33)*s(5),0,s(24)*s(7),(true->[])),arc(s(33)*s(5),1,s(33)*s(5),(true->[])),arc(s(33)*s(5),2,s(34)*s(4),(true->[])),arc(s(34)*s(3),0,s(34)*s(6),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(4),(true->[])),arc(s(20)*s(7),0,s(3)*s(7),(true->[])),arc(s(20)*s(7),1,s(29)*s(7),(true->[])),arc(s(20)*s(7),2,s(34)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(7),(true->[])),arc(s(23)*s(7),1,s(32)*s(7),(true->[])),arc(s(23)*s(7),2,s(32)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(7),(true->[])),arc(s(19)*s(7),1,s(28)*s(7),(true->[])),arc(s(19)*s(7),2,s(28)*s(7),(true->[])),arc(s(18)*s(7),0,s(8)*s(7),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(7),(true->[])),arc(s(29)*s(6),0,s(3)*s(7),(true->[])),arc(s(29)*s(6),1,s(29)*s(6),(true->[])),arc(s(29)*s(6),2,s(34)*s(6),(true->[])),arc(s(34)*s(6),0,s(34)*s(7),(true->[])),arc(s(34)*s(6),1,s(34)*s(6),(true->[])),arc(s(34)*s(6),2,s(34)*s(6),(true->[])),arc(s(24)*s(7),0,s(24)*s(7),(true->[])),arc(s(24)*s(7),1,s(33)*s(7),(true->[])),arc(s(24)*s(7),2,s(34)*s(7),(true->[])),arc(s(22)*s(7),0,s(15)*s(7),(true->[])),arc(s(22)*s(7),1,s(31)*s(7),(true->[])),arc(s(22)*s(7),2,s(34)*s(7),(true->[])),arc(s(21)*s(7),0,s(8)*s(7),(true->[])),arc(s(21)*s(7),1,s(30)*s(7),(true->[])),arc(s(21)*s(7),2,s(34)*s(7),(true->[])),arc(s(33)*s(6),0,s(24)*s(7),(true->[])),arc(s(33)*s(6),1,s(33)*s(6),(true->[])),arc(s(33)*s(6),2,s(34)*s(6),(true->[])),arc(s(31)*s(6),0,s(15)*s(7),(true->[])),arc(s(31)*s(6),1,s(31)*s(6),(true->[])),arc(s(31)*s(6),2,s(34)*s(6),(true->[])),arc(s(30)*s(6),0,s(8)*s(7),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(34)*s(6),(true->[])),arc(s(34)*s(5),0,s(34)*s(7),(true->[])),arc(s(34)*s(5),1,s(34)*s(5),(true->[])),arc(s(34)*s(5),2,s(34)*s(4),(true->[])),arc(s(29)*s(7),0,s(3)*s(7),(true->[])),arc(s(29)*s(7),1,s(29)*s(7),(true->[])),arc(s(29)*s(7),2,s(34)*s(7),(true->[])),arc(s(34)*s(7),0,s(34)*s(7),(true->[])),arc(s(34)*s(7),1,s(34)*s(7),(true->[])),arc(s(34)*s(7),2,s(34)*s(7),(true->[])),arc(s(32)*s(7),0,s(24)*s(7),(true->[])),arc(s(32)*s(7),1,s(32)*s(7),(true->[])),arc(s(32)*s(7),2,s(32)*s(7),(true->[])),arc(s(28)*s(7),0,s(15)*s(7),(true->[])),arc(s(28)*s(7),1,s(28)*s(7),(true->[])),arc(s(28)*s(7),2,s(28)*s(7),(true->[])),arc(s(27)*s(7),0,s(8)*s(7),(true->[])),arc(s(27)*s(7),1,s(27)*s(7),(true->[])),arc(s(27)*s(7),2,s(27)*s(7),(true->[])),arc(s(33)*s(7),0,s(24)*s(7),(true->[])),arc(s(33)*s(7),1,s(33)*s(7),(true->[])),arc(s(33)*s(7),2,s(34)*s(7),(true->[])),arc(s(31)*s(7),0,s(15)*s(7),(true->[])),arc(s(31)*s(7),1,s(31)*s(7),(true->[])),arc(s(31)*s(7),2,s(34)*s(7),(true->[])),arc(s(30)*s(7),0,s(8)*s(7),(true->[])),arc(s(30)*s(7),1,s(30)*s(7),(true->[])),arc(s(30)*s(7),2,s(34)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(11)),sink(s(28)*s(11)),sink(s(29)*s(11)),sink(s(30)*s(11)),sink(s(31)*s(11)),sink(s(32)*s(11)),sink(s(33)*s(11)),sink(s(34)*s(11))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(12)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(7),(true->[])),arc(s(7)*s(4),2,s(11)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(10),(true->[])),arc(s(10)*s(7),2,s(17)*s(10),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(7),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(19)*s(4),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(10),0,s(3)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(7)*s(10),(true->[])),arc(s(6)*s(9),0,s(3)*s(11),(true->[])),arc(s(6)*s(9),1,s(12)*s(9),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(11)*s(10),(true->[])),arc(s(12)*s(8),0,s(3)*s(11),(true->[])),arc(s(12)*s(8),1,s(20)*s(8),(true->[])),arc(s(12)*s(8),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(19)*s(7),(true->[])),arc(s(14)*s(4),2,s(19)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(10),(true->[])),arc(s(11)*s(7),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(3)*s(11),(true->[])),arc(s(17)*s(10),1,s(26)*s(10),(true->[])),arc(s(17)*s(10),2,s(26)*s(10),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(21)*s(8),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(7),0,s(8)*s(10),(true->[])),arc(s(18)*s(7),1,s(27)*s(10),(true->[])),arc(s(18)*s(7),2,s(27)*s(10),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(28)*s(7),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(32)*s(4),(true->[])),arc(s(23)*s(2),2,s(32)*s(4),(true->[])),arc(s(25)*s(1),0,s(34)*s(1),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(3)*s(11),0,s(3)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(7)*s(11),(true->[])),arc(s(6)*s(10),0,s(3)*s(11),(true->[])),arc(s(6)*s(10),1,s(12)*s(10),(true->[])),arc(s(6)*s(10),2,s(14)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(11)*s(10),(true->[])),arc(s(7)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(3)*s(11),(true->[])),arc(s(12)*s(9),1,s(20)*s(9),(true->[])),arc(s(12)*s(9),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(10),(true->[])),arc(s(14)*s(7),1,s(19)*s(10),(true->[])),arc(s(14)*s(7),2,s(19)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(13)*s(10),(true->[])),arc(s(8)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(8)*s(11),(true->[])),arc(s(11)*s(10),1,s(18)*s(10),(true->[])),arc(s(11)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(3)*s(11),(true->[])),arc(s(20)*s(8),1,s(29)*s(8),(true->[])),arc(s(20)*s(8),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(6),(true->[])),arc(s(23)*s(4),1,s(32)*s(7),(true->[])),arc(s(23)*s(4),2,s(32)*s(7),(true->[])),arc(s(15)*s(6),0,s(15)*s(10),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(23)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(10),(true->[])),arc(s(19)*s(7),1,s(28)*s(10),(true->[])),arc(s(19)*s(7),2,s(28)*s(10),(true->[])),arc(s(13)*s(9),0,s(8)*s(11),(true->[])),arc(s(13)*s(9),1,s(21)*s(9),(true->[])),arc(s(13)*s(9),2,s(23)*s(7),(true->[])),arc(s(18)*s(10),0,s(8)*s(11),(true->[])),arc(s(18)*s(10),1,s(27)*s(10),(true->[])),arc(s(18)*s(10),2,s(27)*s(10),(true->[])),arc(s(26)*s(10),0,s(3)*s(11),(true->[])),arc(s(26)*s(10),1,s(26)*s(10),(true->[])),arc(s(26)*s(10),2,s(26)*s(10),(true->[])),arc(s(21)*s(8),0,s(8)*s(11),(true->[])),arc(s(21)*s(8),1,s(30)*s(8),(true->[])),arc(s(21)*s(8),2,s(34)*s(4),(true->[])),arc(s(27)*s(10),0,s(8)*s(11),(true->[])),arc(s(27)*s(10),1,s(27)*s(10),(true->[])),arc(s(27)*s(10),2,s(27)*s(10),(true->[])),arc(s(22)*s(5),0,s(15)*s(10),(true->[])),arc(s(22)*s(5),1,s(31)*s(8),(true->[])),arc(s(22)*s(5),2,s(34)*s(4),(true->[])),arc(s(28)*s(7),0,s(15)*s(10),(true->[])),arc(s(28)*s(7),1,s(28)*s(10),(true->[])),arc(s(28)*s(7),2,s(28)*s(10),(true->[])),arc(s(24)*s(3),0,s(24)*s(6),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(34)*s(4),(true->[])),arc(s(32)*s(4),0,s(24)*s(6),(true->[])),arc(s(32)*s(4),1,s(32)*s(7),(true->[])),arc(s(32)*s(4),2,s(32)*s(7),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(4),(true->[])),arc(s(6)*s(11),0,s(3)*s(11),(true->[])),arc(s(6)*s(11),1,s(12)*s(11),(true->[])),arc(s(6)*s(11),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(11)*s(11),(true->[])),arc(s(7)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(3)*s(11),(true->[])),arc(s(12)*s(10),1,s(20)*s(10),(true->[])),arc(s(12)*s(10),2,s(23)*s(10),(true->[])),arc(s(14)*s(10),0,s(15)*s(11),(true->[])),arc(s(14)*s(10),1,s(19)*s(10),(true->[])),arc(s(14)*s(10),2,s(19)*s(10),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(13)*s(11),(true->[])),arc(s(8)*s(11),2,s(14)*s(11),(true->[])),arc(s(20)*s(9),0,s(3)*s(11),(true->[])),arc(s(20)*s(9),1,s(29)*s(9),(true->[])),arc(s(20)*s(9),2,s(34)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(10),(true->[])),arc(s(23)*s(7),1,s(32)*s(10),(true->[])),arc(s(23)*s(7),2,s(32)*s(10),(true->[])),arc(s(15)*s(10),0,s(15)*s(11),(true->[])),arc(s(15)*s(10),1,s(22)*s(10),(true->[])),arc(s(15)*s(10),2,s(23)*s(10),(true->[])),arc(s(19)*s(10),0,s(15)*s(11),(true->[])),arc(s(19)*s(10),1,s(28)*s(10),(true->[])),arc(s(19)*s(10),2,s(28)*s(10),(true->[])),arc(s(13)*s(10),0,s(8)*s(11),(true->[])),arc(s(13)*s(10),1,s(21)*s(10),(true->[])),arc(s(13)*s(10),2,s(23)*s(10),(true->[])),arc(s(29)*s(8),0,s(3)*s(11),(true->[])),arc(s(29)*s(8),1,s(29)*s(8),(true->[])),arc(s(29)*s(8),2,s(34)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(34)*s(7),(true->[])),arc(s(24)*s(6),0,s(24)*s(10),(true->[])),arc(s(24)*s(6),1,s(33)*s(9),(true->[])),arc(s(24)*s(6),2,s(34)*s(7),(true->[])),arc(s(32)*s(7),0,s(24)*s(10),(true->[])),arc(s(32)*s(7),1,s(32)*s(10),(true->[])),arc(s(32)*s(7),2,s(32)*s(10),(true->[])),arc(s(22)*s(9),0,s(15)*s(11),(true->[])),arc(s(22)*s(9),1,s(31)*s(9),(true->[])),arc(s(22)*s(9),2,s(34)*s(7),(true->[])),arc(s(28)*s(10),0,s(15)*s(11),(true->[])),arc(s(28)*s(10),1,s(28)*s(10),(true->[])),arc(s(28)*s(10),2,s(28)*s(10),(true->[])),arc(s(21)*s(9),0,s(8)*s(11),(true->[])),arc(s(21)*s(9),1,s(30)*s(9),(true->[])),arc(s(21)*s(9),2,s(34)*s(7),(true->[])),arc(s(30)*s(8),0,s(8)*s(11),(true->[])),arc(s(30)*s(8),1,s(30)*s(8),(true->[])),arc(s(30)*s(8),2,s(34)*s(4),(true->[])),arc(s(31)*s(8),0,s(15)*s(11),(true->[])),arc(s(31)*s(8),1,s(31)*s(8),(true->[])),arc(s(31)*s(8),2,s(34)*s(4),(true->[])),arc(s(33)*s(5),0,s(24)*s(10),(true->[])),arc(s(33)*s(5),1,s(33)*s(8),(true->[])),arc(s(33)*s(5),2,s(34)*s(4),(true->[])),arc(s(34)*s(3),0,s(34)*s(6),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(4),(true->[])),arc(s(12)*s(11),0,s(3)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(23)*s(11),(true->[])),arc(s(14)*s(11),0,s(15)*s(11),(true->[])),arc(s(14)*s(11),1,s(19)*s(11),(true->[])),arc(s(14)*s(11),2,s(19)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(11),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(18)*s(11),(true->[])),arc(s(20)*s(10),0,s(3)*s(11),(true->[])),arc(s(20)*s(10),1,s(29)*s(10),(true->[])),arc(s(20)*s(10),2,s(34)*s(10),(true->[])),arc(s(23)*s(10),0,s(24)*s(11),(true->[])),arc(s(23)*s(10),1,s(32)*s(10),(true->[])),arc(s(23)*s(10),2,s(32)*s(10),(true->[])),arc(s(15)*s(11),0,s(15)*s(11),(true->[])),arc(s(15)*s(11),1,s(22)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(13)*s(11),0,s(8)*s(11),(true->[])),arc(s(13)*s(11),1,s(21)*s(11),(true->[])),arc(s(13)*s(11),2,s(23)*s(11),(true->[])),arc(s(29)*s(9),0,s(3)*s(11),(true->[])),arc(s(29)*s(9),1,s(29)*s(9),(true->[])),arc(s(29)*s(9),2,s(34)*s(7),(true->[])),arc(s(34)*s(7),0,s(34)*s(10),(true->[])),arc(s(34)*s(7),1,s(34)*s(10),(true->[])),arc(s(34)*s(7),2,s(34)*s(10),(true->[])),arc(s(24)*s(10),0,s(24)*s(11),(true->[])),arc(s(24)*s(10),1,s(33)*s(10),(true->[])),arc(s(24)*s(10),2,s(34)*s(10),(true->[])),arc(s(32)*s(10),0,s(24)*s(11),(true->[])),arc(s(32)*s(10),1,s(32)*s(10),(true->[])),arc(s(32)*s(10),2,s(32)*s(10),(true->[])),arc(s(22)*s(10),0,s(15)*s(11),(true->[])),arc(s(22)*s(10),1,s(31)*s(10),(true->[])),arc(s(22)*s(10),2,s(34)*s(10),(true->[])),arc(s(21)*s(10),0,s(8)*s(11),(true->[])),arc(s(21)*s(10),1,s(30)*s(10),(true->[])),arc(s(21)*s(10),2,s(34)*s(10),(true->[])),arc(s(34)*s(6),0,s(34)*s(10),(true->[])),arc(s(34)*s(6),1,s(34)*s(9),(true->[])),arc(s(34)*s(6),2,s(34)*s(7),(true->[])),arc(s(33)*s(9),0,s(24)*s(11),(true->[])),arc(s(33)*s(9),1,s(33)*s(9),(true->[])),arc(s(33)*s(9),2,s(34)*s(7),(true->[])),arc(s(31)*s(9),0,s(15)*s(11),(true->[])),arc(s(31)*s(9),1,s(31)*s(9),(true->[])),arc(s(31)*s(9),2,s(34)*s(7),(true->[])),arc(s(30)*s(9),0,s(8)*s(11),(true->[])),arc(s(30)*s(9),1,s(30)*s(9),(true->[])),arc(s(30)*s(9),2,s(34)*s(7),(true->[])),arc(s(33)*s(8),0,s(24)*s(11),(true->[])),arc(s(33)*s(8),1,s(33)*s(8),(true->[])),arc(s(33)*s(8),2,s(34)*s(4),(true->[])),arc(s(34)*s(5),0,s(34)*s(10),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(34)*s(4),(true->[])),arc(s(20)*s(11),0,s(3)*s(11),(true->[])),arc(s(20)*s(11),1,s(29)*s(11),(true->[])),arc(s(20)*s(11),2,s(34)*s(11),(true->[])),arc(s(23)*s(11),0,s(24)*s(11),(true->[])),arc(s(23)*s(11),1,s(32)*s(11),(true->[])),arc(s(23)*s(11),2,s(32)*s(11),(true->[])),arc(s(19)*s(11),0,s(15)*s(11),(true->[])),arc(s(19)*s(11),1,s(28)*s(11),(true->[])),arc(s(19)*s(11),2,s(28)*s(11),(true->[])),arc(s(18)*s(11),0,s(8)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(27)*s(11),(true->[])),arc(s(29)*s(10),0,s(3)*s(11),(true->[])),arc(s(29)*s(10),1,s(29)*s(10),(true->[])),arc(s(29)*s(10),2,s(34)*s(10),(true->[])),arc(s(34)*s(10),0,s(34)*s(11),(true->[])),arc(s(34)*s(10),1,s(34)*s(10),(true->[])),arc(s(34)*s(10),2,s(34)*s(10),(true->[])),arc(s(24)*s(11),0,s(24)*s(11),(true->[])),arc(s(24)*s(11),1,s(33)*s(11),(true->[])),arc(s(24)*s(11),2,s(34)*s(11),(true->[])),arc(s(22)*s(11),0,s(15)*s(11),(true->[])),arc(s(22)*s(11),1,s(31)*s(11),(true->[])),arc(s(22)*s(11),2,s(34)*s(11),(true->[])),arc(s(21)*s(11),0,s(8)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(34)*s(11),(true->[])),arc(s(33)*s(10),0,s(24)*s(11),(true->[])),arc(s(33)*s(10),1,s(33)*s(10),(true->[])),arc(s(33)*s(10),2,s(34)*s(10),(true->[])),arc(s(31)*s(10),0,s(15)*s(11),(true->[])),arc(s(31)*s(10),1,s(31)*s(10),(true->[])),arc(s(31)*s(10),2,s(34)*s(10),(true->[])),arc(s(30)*s(10),0,s(8)*s(11),(true->[])),arc(s(30)*s(10),1,s(30)*s(10),(true->[])),arc(s(30)*s(10),2,s(34)*s(10),(true->[])),arc(s(34)*s(9),0,s(34)*s(11),(true->[])),arc(s(34)*s(9),1,s(34)*s(9),(true->[])),arc(s(34)*s(9),2,s(34)*s(7),(true->[])),arc(s(34)*s(8),0,s(34)*s(11),(true->[])),arc(s(34)*s(8),1,s(34)*s(8),(true->[])),arc(s(34)*s(8),2,s(34)*s(4),(true->[])),arc(s(29)*s(11),0,s(3)*s(11),(true->[])),arc(s(29)*s(11),1,s(29)*s(11),(true->[])),arc(s(29)*s(11),2,s(34)*s(11),(true->[])),arc(s(34)*s(11),0,s(34)*s(11),(true->[])),arc(s(34)*s(11),1,s(34)*s(11),(true->[])),arc(s(34)*s(11),2,s(34)*s(11),(true->[])),arc(s(32)*s(11),0,s(24)*s(11),(true->[])),arc(s(32)*s(11),1,s(32)*s(11),(true->[])),arc(s(32)*s(11),2,s(32)*s(11),(true->[])),arc(s(28)*s(11),0,s(15)*s(11),(true->[])),arc(s(28)*s(11),1,s(28)*s(11),(true->[])),arc(s(28)*s(11),2,s(28)*s(11),(true->[])),arc(s(27)*s(11),0,s(8)*s(11),(true->[])),arc(s(27)*s(11),1,s(27)*s(11),(true->[])),arc(s(27)*s(11),2,s(27)*s(11),(true->[])),arc(s(33)*s(11),0,s(24)*s(11),(true->[])),arc(s(33)*s(11),1,s(33)*s(11),(true->[])),arc(s(33)*s(11),2,s(34)*s(11),(true->[])),arc(s(31)*s(11),0,s(15)*s(11),(true->[])),arc(s(31)*s(11),1,s(31)*s(11),(true->[])),arc(s(31)*s(11),2,s(34)*s(11),(true->[])),arc(s(30)*s(11),0,s(8)*s(11),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(34)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(16)),sink(s(28)*s(16)),sink(s(29)*s(16)),sink(s(30)*s(16)),sink(s(31)*s(16)),sink(s(32)*s(16)),sink(s(33)*s(16)),sink(s(34)*s(16))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(12)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(7),(true->[])),arc(s(7)*s(4),2,s(11)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(17)*s(11),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(7),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(19)*s(4),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(12)*s(13),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(3)*s(15),(true->[])),arc(s(12)*s(8),1,s(20)*s(12),(true->[])),arc(s(12)*s(8),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(19)*s(7),(true->[])),arc(s(14)*s(4),2,s(19)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(3)*s(15),(true->[])),arc(s(17)*s(11),1,s(26)*s(15),(true->[])),arc(s(17)*s(11),2,s(26)*s(15),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(21)*s(8),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(7),0,s(8)*s(10),(true->[])),arc(s(18)*s(7),1,s(27)*s(11),(true->[])),arc(s(18)*s(7),2,s(27)*s(11),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(28)*s(7),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(32)*s(4),(true->[])),arc(s(23)*s(2),2,s(32)*s(4),(true->[])),arc(s(25)*s(1),0,s(34)*s(1),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(3)*s(15),0,s(3)*s(16),(true->[])),arc(s(3)*s(15),1,s(6)*s(15),(true->[])),arc(s(3)*s(15),2,s(7)*s(15),(true->[])),arc(s(6)*s(14),0,s(3)*s(16),(true->[])),arc(s(6)*s(14),1,s(12)*s(14),(true->[])),arc(s(6)*s(14),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(15),(true->[])),arc(s(7)*s(11),1,s(11)*s(15),(true->[])),arc(s(7)*s(11),2,s(11)*s(15),(true->[])),arc(s(12)*s(13),0,s(3)*s(16),(true->[])),arc(s(12)*s(13),1,s(20)*s(13),(true->[])),arc(s(12)*s(13),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(10),(true->[])),arc(s(14)*s(7),1,s(19)*s(11),(true->[])),arc(s(14)*s(7),2,s(19)*s(11),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(15),(true->[])),arc(s(11)*s(11),1,s(18)*s(15),(true->[])),arc(s(11)*s(11),2,s(18)*s(15),(true->[])),arc(s(20)*s(12),0,s(3)*s(16),(true->[])),arc(s(20)*s(12),1,s(29)*s(12),(true->[])),arc(s(20)*s(12),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(6),(true->[])),arc(s(23)*s(4),1,s(32)*s(7),(true->[])),arc(s(23)*s(4),2,s(32)*s(7),(true->[])),arc(s(15)*s(6),0,s(15)*s(10),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(23)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(10),(true->[])),arc(s(19)*s(7),1,s(28)*s(11),(true->[])),arc(s(19)*s(7),2,s(28)*s(11),(true->[])),arc(s(13)*s(9),0,s(8)*s(15),(true->[])),arc(s(13)*s(9),1,s(21)*s(13),(true->[])),arc(s(13)*s(9),2,s(23)*s(7),(true->[])),arc(s(18)*s(11),0,s(8)*s(15),(true->[])),arc(s(18)*s(11),1,s(27)*s(15),(true->[])),arc(s(18)*s(11),2,s(27)*s(15),(true->[])),arc(s(26)*s(15),0,s(3)*s(16),(true->[])),arc(s(26)*s(15),1,s(26)*s(15),(true->[])),arc(s(26)*s(15),2,s(26)*s(15),(true->[])),arc(s(21)*s(8),0,s(8)*s(15),(true->[])),arc(s(21)*s(8),1,s(30)*s(12),(true->[])),arc(s(21)*s(8),2,s(34)*s(4),(true->[])),arc(s(27)*s(11),0,s(8)*s(15),(true->[])),arc(s(27)*s(11),1,s(27)*s(15),(true->[])),arc(s(27)*s(11),2,s(27)*s(15),(true->[])),arc(s(22)*s(5),0,s(15)*s(10),(true->[])),arc(s(22)*s(5),1,s(31)*s(8),(true->[])),arc(s(22)*s(5),2,s(34)*s(4),(true->[])),arc(s(28)*s(7),0,s(15)*s(10),(true->[])),arc(s(28)*s(7),1,s(28)*s(11),(true->[])),arc(s(28)*s(7),2,s(28)*s(11),(true->[])),arc(s(24)*s(3),0,s(24)*s(6),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(34)*s(4),(true->[])),arc(s(32)*s(4),0,s(24)*s(6),(true->[])),arc(s(32)*s(4),1,s(32)*s(7),(true->[])),arc(s(32)*s(4),2,s(32)*s(7),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(4),(true->[])),arc(s(3)*s(16),0,s(3)*s(16),(true->[])),arc(s(3)*s(16),1,s(6)*s(16),(true->[])),arc(s(3)*s(16),2,s(7)*s(16),(true->[])),arc(s(6)*s(15),0,s(3)*s(16),(true->[])),arc(s(6)*s(15),1,s(12)*s(15),(true->[])),arc(s(6)*s(15),2,s(14)*s(15),(true->[])),arc(s(7)*s(15),0,s(8)*s(16),(true->[])),arc(s(7)*s(15),1,s(11)*s(15),(true->[])),arc(s(7)*s(15),2,s(11)*s(15),(true->[])),arc(s(12)*s(14),0,s(3)*s(16),(true->[])),arc(s(12)*s(14),1,s(20)*s(14),(true->[])),arc(s(12)*s(14),2,s(23)*s(11),(true->[])),arc(s(14)*s(11),0,s(15)*s(15),(true->[])),arc(s(14)*s(11),1,s(19)*s(15),(true->[])),arc(s(14)*s(11),2,s(19)*s(15),(true->[])),arc(s(8)*s(15),0,s(8)*s(16),(true->[])),arc(s(8)*s(15),1,s(13)*s(15),(true->[])),arc(s(8)*s(15),2,s(14)*s(15),(true->[])),arc(s(11)*s(15),0,s(8)*s(16),(true->[])),arc(s(11)*s(15),1,s(18)*s(15),(true->[])),arc(s(11)*s(15),2,s(18)*s(15),(true->[])),arc(s(20)*s(13),0,s(3)*s(16),(true->[])),arc(s(20)*s(13),1,s(29)*s(13),(true->[])),arc(s(20)*s(13),2,s(34)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(10),(true->[])),arc(s(23)*s(7),1,s(32)*s(11),(true->[])),arc(s(23)*s(7),2,s(32)*s(11),(true->[])),arc(s(15)*s(10),0,s(15)*s(15),(true->[])),arc(s(15)*s(10),1,s(22)*s(14),(true->[])),arc(s(15)*s(10),2,s(23)*s(11),(true->[])),arc(s(19)*s(11),0,s(15)*s(15),(true->[])),arc(s(19)*s(11),1,s(28)*s(15),(true->[])),arc(s(19)*s(11),2,s(28)*s(15),(true->[])),arc(s(13)*s(14),0,s(8)*s(16),(true->[])),arc(s(13)*s(14),1,s(21)*s(14),(true->[])),arc(s(13)*s(14),2,s(23)*s(11),(true->[])),arc(s(18)*s(15),0,s(8)*s(16),(true->[])),arc(s(18)*s(15),1,s(27)*s(15),(true->[])),arc(s(18)*s(15),2,s(27)*s(15),(true->[])),arc(s(29)*s(12),0,s(3)*s(16),(true->[])),arc(s(29)*s(12),1,s(29)*s(12),(true->[])),arc(s(29)*s(12),2,s(34)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(34)*s(7),(true->[])),arc(s(24)*s(6),0,s(24)*s(10),(true->[])),arc(s(24)*s(6),1,s(33)*s(9),(true->[])),arc(s(24)*s(6),2,s(34)*s(7),(true->[])),arc(s(32)*s(7),0,s(24)*s(10),(true->[])),arc(s(32)*s(7),1,s(32)*s(11),(true->[])),arc(s(32)*s(7),2,s(32)*s(11),(true->[])),arc(s(22)*s(9),0,s(15)*s(15),(true->[])),arc(s(22)*s(9),1,s(31)*s(13),(true->[])),arc(s(22)*s(9),2,s(34)*s(7),(true->[])),arc(s(28)*s(11),0,s(15)*s(15),(true->[])),arc(s(28)*s(11),1,s(28)*s(15),(true->[])),arc(s(28)*s(11),2,s(28)*s(15),(true->[])),arc(s(21)*s(13),0,s(8)*s(16),(true->[])),arc(s(21)*s(13),1,s(30)*s(13),(true->[])),arc(s(21)*s(13),2,s(34)*s(7),(true->[])),arc(s(27)*s(15),0,s(8)*s(16),(true->[])),arc(s(27)*s(15),1,s(27)*s(15),(true->[])),arc(s(27)*s(15),2,s(27)*s(15),(true->[])),arc(s(30)*s(12),0,s(8)*s(16),(true->[])),arc(s(30)*s(12),1,s(30)*s(12),(true->[])),arc(s(30)*s(12),2,s(34)*s(4),(true->[])),arc(s(31)*s(8),0,s(15)*s(15),(true->[])),arc(s(31)*s(8),1,s(31)*s(12),(true->[])),arc(s(31)*s(8),2,s(34)*s(4),(true->[])),arc(s(33)*s(5),0,s(24)*s(10),(true->[])),arc(s(33)*s(5),1,s(33)*s(8),(true->[])),arc(s(33)*s(5),2,s(34)*s(4),(true->[])),arc(s(34)*s(3),0,s(34)*s(6),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(4),(true->[])),arc(s(6)*s(16),0,s(3)*s(16),(true->[])),arc(s(6)*s(16),1,s(12)*s(16),(true->[])),arc(s(6)*s(16),2,s(14)*s(16),(true->[])),arc(s(7)*s(16),0,s(8)*s(16),(true->[])),arc(s(7)*s(16),1,s(11)*s(16),(true->[])),arc(s(7)*s(16),2,s(11)*s(16),(true->[])),arc(s(12)*s(15),0,s(3)*s(16),(true->[])),arc(s(12)*s(15),1,s(20)*s(15),(true->[])),arc(s(12)*s(15),2,s(23)*s(15),(true->[])),arc(s(14)*s(15),0,s(15)*s(16),(true->[])),arc(s(14)*s(15),1,s(19)*s(15),(true->[])),arc(s(14)*s(15),2,s(19)*s(15),(true->[])),arc(s(8)*s(16),0,s(8)*s(16),(true->[])),arc(s(8)*s(16),1,s(13)*s(16),(true->[])),arc(s(8)*s(16),2,s(14)*s(16),(true->[])),arc(s(20)*s(14),0,s(3)*s(16),(true->[])),arc(s(20)*s(14),1,s(29)*s(14),(true->[])),arc(s(20)*s(14),2,s(34)*s(11),(true->[])),arc(s(23)*s(11),0,s(24)*s(15),(true->[])),arc(s(23)*s(11),1,s(32)*s(15),(true->[])),arc(s(23)*s(11),2,s(32)*s(15),(true->[])),arc(s(15)*s(15),0,s(15)*s(16),(true->[])),arc(s(15)*s(15),1,s(22)*s(15),(true->[])),arc(s(15)*s(15),2,s(23)*s(15),(true->[])),arc(s(19)*s(15),0,s(15)*s(16),(true->[])),arc(s(19)*s(15),1,s(28)*s(15),(true->[])),arc(s(19)*s(15),2,s(28)*s(15),(true->[])),arc(s(13)*s(15),0,s(8)*s(16),(true->[])),arc(s(13)*s(15),1,s(21)*s(15),(true->[])),arc(s(13)*s(15),2,s(23)*s(15),(true->[])),arc(s(29)*s(13),0,s(3)*s(16),(true->[])),arc(s(29)*s(13),1,s(29)*s(13),(true->[])),arc(s(29)*s(13),2,s(34)*s(7),(true->[])),arc(s(34)*s(7),0,s(34)*s(10),(true->[])),arc(s(34)*s(7),1,s(34)*s(11),(true->[])),arc(s(34)*s(7),2,s(34)*s(11),(true->[])),arc(s(24)*s(10),0,s(24)*s(15),(true->[])),arc(s(24)*s(10),1,s(33)*s(14),(true->[])),arc(s(24)*s(10),2,s(34)*s(11),(true->[])),arc(s(32)*s(11),0,s(24)*s(15),(true->[])),arc(s(32)*s(11),1,s(32)*s(15),(true->[])),arc(s(32)*s(11),2,s(32)*s(15),(true->[])),arc(s(22)*s(14),0,s(15)*s(16),(true->[])),arc(s(22)*s(14),1,s(31)*s(14),(true->[])),arc(s(22)*s(14),2,s(34)*s(11),(true->[])),arc(s(28)*s(15),0,s(15)*s(16),(true->[])),arc(s(28)*s(15),1,s(28)*s(15),(true->[])),arc(s(28)*s(15),2,s(28)*s(15),(true->[])),arc(s(21)*s(14),0,s(8)*s(16),(true->[])),arc(s(21)*s(14),1,s(30)*s(14),(true->[])),arc(s(21)*s(14),2,s(34)*s(11),(true->[])),arc(s(34)*s(6),0,s(34)*s(10),(true->[])),arc(s(34)*s(6),1,s(34)*s(9),(true->[])),arc(s(34)*s(6),2,s(34)*s(7),(true->[])),arc(s(33)*s(9),0,s(24)*s(15),(true->[])),arc(s(33)*s(9),1,s(33)*s(13),(true->[])),arc(s(33)*s(9),2,s(34)*s(7),(true->[])),arc(s(31)*s(13),0,s(15)*s(16),(true->[])),arc(s(31)*s(13),1,s(31)*s(13),(true->[])),arc(s(31)*s(13),2,s(34)*s(7),(true->[])),arc(s(30)*s(13),0,s(8)*s(16),(true->[])),arc(s(30)*s(13),1,s(30)*s(13),(true->[])),arc(s(30)*s(13),2,s(34)*s(7),(true->[])),arc(s(31)*s(12),0,s(15)*s(16),(true->[])),arc(s(31)*s(12),1,s(31)*s(12),(true->[])),arc(s(31)*s(12),2,s(34)*s(4),(true->[])),arc(s(33)*s(8),0,s(24)*s(15),(true->[])),arc(s(33)*s(8),1,s(33)*s(12),(true->[])),arc(s(33)*s(8),2,s(34)*s(4),(true->[])),arc(s(34)*s(5),0,s(34)*s(10),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(34)*s(4),(true->[])),arc(s(12)*s(16),0,s(3)*s(16),(true->[])),arc(s(12)*s(16),1,s(20)*s(16),(true->[])),arc(s(12)*s(16),2,s(23)*s(16),(true->[])),arc(s(14)*s(16),0,s(15)*s(16),(true->[])),arc(s(14)*s(16),1,s(19)*s(16),(true->[])),arc(s(14)*s(16),2,s(19)*s(16),(true->[])),arc(s(11)*s(16),0,s(8)*s(16),(true->[])),arc(s(11)*s(16),1,s(18)*s(16),(true->[])),arc(s(11)*s(16),2,s(18)*s(16),(true->[])),arc(s(20)*s(15),0,s(3)*s(16),(true->[])),arc(s(20)*s(15),1,s(29)*s(15),(true->[])),arc(s(20)*s(15),2,s(34)*s(15),(true->[])),arc(s(23)*s(15),0,s(24)*s(16),(true->[])),arc(s(23)*s(15),1,s(32)*s(15),(true->[])),arc(s(23)*s(15),2,s(32)*s(15),(true->[])),arc(s(15)*s(16),0,s(15)*s(16),(true->[])),arc(s(15)*s(16),1,s(22)*s(16),(true->[])),arc(s(15)*s(16),2,s(23)*s(16),(true->[])),arc(s(13)*s(16),0,s(8)*s(16),(true->[])),arc(s(13)*s(16),1,s(21)*s(16),(true->[])),arc(s(13)*s(16),2,s(23)*s(16),(true->[])),arc(s(29)*s(14),0,s(3)*s(16),(true->[])),arc(s(29)*s(14),1,s(29)*s(14),(true->[])),arc(s(29)*s(14),2,s(34)*s(11),(true->[])),arc(s(34)*s(11),0,s(34)*s(15),(true->[])),arc(s(34)*s(11),1,s(34)*s(15),(true->[])),arc(s(34)*s(11),2,s(34)*s(15),(true->[])),arc(s(24)*s(15),0,s(24)*s(16),(true->[])),arc(s(24)*s(15),1,s(33)*s(15),(true->[])),arc(s(24)*s(15),2,s(34)*s(15),(true->[])),arc(s(32)*s(15),0,s(24)*s(16),(true->[])),arc(s(32)*s(15),1,s(32)*s(15),(true->[])),arc(s(32)*s(15),2,s(32)*s(15),(true->[])),arc(s(22)*s(15),0,s(15)*s(16),(true->[])),arc(s(22)*s(15),1,s(31)*s(15),(true->[])),arc(s(22)*s(15),2,s(34)*s(15),(true->[])),arc(s(21)*s(15),0,s(8)*s(16),(true->[])),arc(s(21)*s(15),1,s(30)*s(15),(true->[])),arc(s(21)*s(15),2,s(34)*s(15),(true->[])),arc(s(34)*s(10),0,s(34)*s(15),(true->[])),arc(s(34)*s(10),1,s(34)*s(14),(true->[])),arc(s(34)*s(10),2,s(34)*s(11),(true->[])),arc(s(33)*s(14),0,s(24)*s(16),(true->[])),arc(s(33)*s(14),1,s(33)*s(14),(true->[])),arc(s(33)*s(14),2,s(34)*s(11),(true->[])),arc(s(31)*s(14),0,s(15)*s(16),(true->[])),arc(s(31)*s(14),1,s(31)*s(14),(true->[])),arc(s(31)*s(14),2,s(34)*s(11),(true->[])),arc(s(30)*s(14),0,s(8)*s(16),(true->[])),arc(s(30)*s(14),1,s(30)*s(14),(true->[])),arc(s(30)*s(14),2,s(34)*s(11),(true->[])),arc(s(34)*s(9),0,s(34)*s(15),(true->[])),arc(s(34)*s(9),1,s(34)*s(13),(true->[])),arc(s(34)*s(9),2,s(34)*s(7),(true->[])),arc(s(33)*s(13),0,s(24)*s(16),(true->[])),arc(s(33)*s(13),1,s(33)*s(13),(true->[])),arc(s(33)*s(13),2,s(34)*s(7),(true->[])),arc(s(33)*s(12),0,s(24)*s(16),(true->[])),arc(s(33)*s(12),1,s(33)*s(12),(true->[])),arc(s(33)*s(12),2,s(34)*s(4),(true->[])),arc(s(34)*s(8),0,s(34)*s(15),(true->[])),arc(s(34)*s(8),1,s(34)*s(12),(true->[])),arc(s(34)*s(8),2,s(34)*s(4),(true->[])),arc(s(20)*s(16),0,s(3)*s(16),(true->[])),arc(s(20)*s(16),1,s(29)*s(16),(true->[])),arc(s(20)*s(16),2,s(34)*s(16),(true->[])),arc(s(23)*s(16),0,s(24)*s(16),(true->[])),arc(s(23)*s(16),1,s(32)*s(16),(true->[])),arc(s(23)*s(16),2,s(32)*s(16),(true->[])),arc(s(19)*s(16),0,s(15)*s(16),(true->[])),arc(s(19)*s(16),1,s(28)*s(16),(true->[])),arc(s(19)*s(16),2,s(28)*s(16),(true->[])),arc(s(18)*s(16),0,s(8)*s(16),(true->[])),arc(s(18)*s(16),1,s(27)*s(16),(true->[])),arc(s(18)*s(16),2,s(27)*s(16),(true->[])),arc(s(29)*s(15),0,s(3)*s(16),(true->[])),arc(s(29)*s(15),1,s(29)*s(15),(true->[])),arc(s(29)*s(15),2,s(34)*s(15),(true->[])),arc(s(34)*s(15),0,s(34)*s(16),(true->[])),arc(s(34)*s(15),1,s(34)*s(15),(true->[])),arc(s(34)*s(15),2,s(34)*s(15),(true->[])),arc(s(24)*s(16),0,s(24)*s(16),(true->[])),arc(s(24)*s(16),1,s(33)*s(16),(true->[])),arc(s(24)*s(16),2,s(34)*s(16),(true->[])),arc(s(22)*s(16),0,s(15)*s(16),(true->[])),arc(s(22)*s(16),1,s(31)*s(16),(true->[])),arc(s(22)*s(16),2,s(34)*s(16),(true->[])),arc(s(21)*s(16),0,s(8)*s(16),(true->[])),arc(s(21)*s(16),1,s(30)*s(16),(true->[])),arc(s(21)*s(16),2,s(34)*s(16),(true->[])),arc(s(33)*s(15),0,s(24)*s(16),(true->[])),arc(s(33)*s(15),1,s(33)*s(15),(true->[])),arc(s(33)*s(15),2,s(34)*s(15),(true->[])),arc(s(31)*s(15),0,s(15)*s(16),(true->[])),arc(s(31)*s(15),1,s(31)*s(15),(true->[])),arc(s(31)*s(15),2,s(34)*s(15),(true->[])),arc(s(30)*s(15),0,s(8)*s(16),(true->[])),arc(s(30)*s(15),1,s(30)*s(15),(true->[])),arc(s(30)*s(15),2,s(34)*s(15),(true->[])),arc(s(34)*s(14),0,s(34)*s(16),(true->[])),arc(s(34)*s(14),1,s(34)*s(14),(true->[])),arc(s(34)*s(14),2,s(34)*s(11),(true->[])),arc(s(34)*s(13),0,s(34)*s(16),(true->[])),arc(s(34)*s(13),1,s(34)*s(13),(true->[])),arc(s(34)*s(13),2,s(34)*s(7),(true->[])),arc(s(34)*s(12),0,s(34)*s(16),(true->[])),arc(s(34)*s(12),1,s(34)*s(12),(true->[])),arc(s(34)*s(12),2,s(34)*s(4),(true->[])),arc(s(29)*s(16),0,s(3)*s(16),(true->[])),arc(s(29)*s(16),1,s(29)*s(16),(true->[])),arc(s(29)*s(16),2,s(34)*s(16),(true->[])),arc(s(34)*s(16),0,s(34)*s(16),(true->[])),arc(s(34)*s(16),1,s(34)*s(16),(true->[])),arc(s(34)*s(16),2,s(34)*s(16),(true->[])),arc(s(32)*s(16),0,s(24)*s(16),(true->[])),arc(s(32)*s(16),1,s(32)*s(16),(true->[])),arc(s(32)*s(16),2,s(32)*s(16),(true->[])),arc(s(28)*s(16),0,s(15)*s(16),(true->[])),arc(s(28)*s(16),1,s(28)*s(16),(true->[])),arc(s(28)*s(16),2,s(28)*s(16),(true->[])),arc(s(27)*s(16),0,s(8)*s(16),(true->[])),arc(s(27)*s(16),1,s(27)*s(16),(true->[])),arc(s(27)*s(16),2,s(27)*s(16),(true->[])),arc(s(33)*s(16),0,s(24)*s(16),(true->[])),arc(s(33)*s(16),1,s(33)*s(16),(true->[])),arc(s(33)*s(16),2,s(34)*s(16),(true->[])),arc(s(31)*s(16),0,s(15)*s(16),(true->[])),arc(s(31)*s(16),1,s(31)*s(16),(true->[])),arc(s(31)*s(16),2,s(34)*s(16),(true->[])),arc(s(30)*s(16),0,s(8)*s(16),(true->[])),arc(s(30)*s(16),1,s(30)*s(16),(true->[])),arc(s(30)*s(16),2,s(34)*s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(27)*s(22)),sink(s(28)*s(22)),sink(s(29)*s(22)),sink(s(30)*s(22)),sink(s(31)*s(22)),sink(s(32)*s(22)),sink(s(33)*s(22)),sink(s(34)*s(22))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(12)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(7),(true->[])),arc(s(7)*s(4),2,s(11)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(17)*s(11),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(7),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(19)*s(4),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(12)*s(13),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(3)*s(15),(true->[])),arc(s(12)*s(8),1,s(20)*s(12),(true->[])),arc(s(12)*s(8),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(19)*s(7),(true->[])),arc(s(14)*s(4),2,s(19)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(3)*s(15),(true->[])),arc(s(17)*s(11),1,s(26)*s(16),(true->[])),arc(s(17)*s(11),2,s(26)*s(16),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(21)*s(8),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(7),0,s(8)*s(10),(true->[])),arc(s(18)*s(7),1,s(27)*s(11),(true->[])),arc(s(18)*s(7),2,s(27)*s(11),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(28)*s(7),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(32)*s(4),(true->[])),arc(s(23)*s(2),2,s(32)*s(4),(true->[])),arc(s(25)*s(1),0,s(34)*s(1),(true->[])),arc(s(25)*s(1),1,s(34)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(3)*s(15),0,s(3)*s(21),(true->[])),arc(s(3)*s(15),1,s(6)*s(20),(true->[])),arc(s(3)*s(15),2,s(7)*s(16),(true->[])),arc(s(6)*s(14),0,s(3)*s(21),(true->[])),arc(s(6)*s(14),1,s(12)*s(19),(true->[])),arc(s(6)*s(14),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(15),(true->[])),arc(s(7)*s(11),1,s(11)*s(16),(true->[])),arc(s(7)*s(11),2,s(11)*s(16),(true->[])),arc(s(12)*s(13),0,s(3)*s(21),(true->[])),arc(s(12)*s(13),1,s(20)*s(18),(true->[])),arc(s(12)*s(13),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(10),(true->[])),arc(s(14)*s(7),1,s(19)*s(11),(true->[])),arc(s(14)*s(7),2,s(19)*s(11),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(15),(true->[])),arc(s(11)*s(11),1,s(18)*s(16),(true->[])),arc(s(11)*s(11),2,s(18)*s(16),(true->[])),arc(s(20)*s(12),0,s(3)*s(21),(true->[])),arc(s(20)*s(12),1,s(29)*s(17),(true->[])),arc(s(20)*s(12),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(6),(true->[])),arc(s(23)*s(4),1,s(32)*s(7),(true->[])),arc(s(23)*s(4),2,s(32)*s(7),(true->[])),arc(s(15)*s(6),0,s(15)*s(10),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(23)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(10),(true->[])),arc(s(19)*s(7),1,s(28)*s(11),(true->[])),arc(s(19)*s(7),2,s(28)*s(11),(true->[])),arc(s(13)*s(9),0,s(8)*s(15),(true->[])),arc(s(13)*s(9),1,s(21)*s(13),(true->[])),arc(s(13)*s(9),2,s(23)*s(7),(true->[])),arc(s(18)*s(11),0,s(8)*s(15),(true->[])),arc(s(18)*s(11),1,s(27)*s(16),(true->[])),arc(s(18)*s(11),2,s(27)*s(16),(true->[])),arc(s(26)*s(16),0,s(3)*s(21),(true->[])),arc(s(26)*s(16),1,s(26)*s(21),(true->[])),arc(s(26)*s(16),2,s(26)*s(21),(true->[])),arc(s(21)*s(8),0,s(8)*s(15),(true->[])),arc(s(21)*s(8),1,s(30)*s(12),(true->[])),arc(s(21)*s(8),2,s(34)*s(4),(true->[])),arc(s(27)*s(11),0,s(8)*s(15),(true->[])),arc(s(27)*s(11),1,s(27)*s(16),(true->[])),arc(s(27)*s(11),2,s(27)*s(16),(true->[])),arc(s(22)*s(5),0,s(15)*s(10),(true->[])),arc(s(22)*s(5),1,s(31)*s(8),(true->[])),arc(s(22)*s(5),2,s(34)*s(4),(true->[])),arc(s(28)*s(7),0,s(15)*s(10),(true->[])),arc(s(28)*s(7),1,s(28)*s(11),(true->[])),arc(s(28)*s(7),2,s(28)*s(11),(true->[])),arc(s(24)*s(3),0,s(24)*s(6),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(34)*s(4),(true->[])),arc(s(32)*s(4),0,s(24)*s(6),(true->[])),arc(s(32)*s(4),1,s(32)*s(7),(true->[])),arc(s(32)*s(4),2,s(32)*s(7),(true->[])),arc(s(34)*s(1),0,s(34)*s(1),(true->[])),arc(s(34)*s(1),1,s(34)*s(1),(true->[])),arc(s(34)*s(1),2,s(34)*s(2),(true->[])),arc(s(34)*s(2),0,s(34)*s(3),(true->[])),arc(s(34)*s(2),1,s(34)*s(4),(true->[])),arc(s(34)*s(2),2,s(34)*s(4),(true->[])),arc(s(3)*s(21),0,s(3)*s(22),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(7)*s(21),(true->[])),arc(s(6)*s(20),0,s(3)*s(22),(true->[])),arc(s(6)*s(20),1,s(12)*s(20),(true->[])),arc(s(6)*s(20),2,s(14)*s(16),(true->[])),arc(s(7)*s(16),0,s(8)*s(21),(true->[])),arc(s(7)*s(16),1,s(11)*s(21),(true->[])),arc(s(7)*s(16),2,s(11)*s(21),(true->[])),arc(s(12)*s(19),0,s(3)*s(22),(true->[])),arc(s(12)*s(19),1,s(20)*s(19),(true->[])),arc(s(12)*s(19),2,s(23)*s(11),(true->[])),arc(s(14)*s(11),0,s(15)*s(15),(true->[])),arc(s(14)*s(11),1,s(19)*s(16),(true->[])),arc(s(14)*s(11),2,s(19)*s(16),(true->[])),arc(s(8)*s(15),0,s(8)*s(21),(true->[])),arc(s(8)*s(15),1,s(13)*s(20),(true->[])),arc(s(8)*s(15),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(8)*s(21),(true->[])),arc(s(11)*s(16),1,s(18)*s(21),(true->[])),arc(s(11)*s(16),2,s(18)*s(21),(true->[])),arc(s(20)*s(18),0,s(3)*s(22),(true->[])),arc(s(20)*s(18),1,s(29)*s(18),(true->[])),arc(s(20)*s(18),2,s(34)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(10),(true->[])),arc(s(23)*s(7),1,s(32)*s(11),(true->[])),arc(s(23)*s(7),2,s(32)*s(11),(true->[])),arc(s(15)*s(10),0,s(15)*s(15),(true->[])),arc(s(15)*s(10),1,s(22)*s(14),(true->[])),arc(s(15)*s(10),2,s(23)*s(11),(true->[])),arc(s(19)*s(11),0,s(15)*s(15),(true->[])),arc(s(19)*s(11),1,s(28)*s(16),(true->[])),arc(s(19)*s(11),2,s(28)*s(16),(true->[])),arc(s(13)*s(14),0,s(8)*s(21),(true->[])),arc(s(13)*s(14),1,s(21)*s(19),(true->[])),arc(s(13)*s(14),2,s(23)*s(11),(true->[])),arc(s(18)*s(16),0,s(8)*s(21),(true->[])),arc(s(18)*s(16),1,s(27)*s(21),(true->[])),arc(s(18)*s(16),2,s(27)*s(21),(true->[])),arc(s(29)*s(17),0,s(3)*s(22),(true->[])),arc(s(29)*s(17),1,s(29)*s(17),(true->[])),arc(s(29)*s(17),2,s(34)*s(4),(true->[])),arc(s(34)*s(4),0,s(34)*s(6),(true->[])),arc(s(34)*s(4),1,s(34)*s(7),(true->[])),arc(s(34)*s(4),2,s(34)*s(7),(true->[])),arc(s(24)*s(6),0,s(24)*s(10),(true->[])),arc(s(24)*s(6),1,s(33)*s(9),(true->[])),arc(s(24)*s(6),2,s(34)*s(7),(true->[])),arc(s(32)*s(7),0,s(24)*s(10),(true->[])),arc(s(32)*s(7),1,s(32)*s(11),(true->[])),arc(s(32)*s(7),2,s(32)*s(11),(true->[])),arc(s(22)*s(9),0,s(15)*s(15),(true->[])),arc(s(22)*s(9),1,s(31)*s(13),(true->[])),arc(s(22)*s(9),2,s(34)*s(7),(true->[])),arc(s(28)*s(11),0,s(15)*s(15),(true->[])),arc(s(28)*s(11),1,s(28)*s(16),(true->[])),arc(s(28)*s(11),2,s(28)*s(16),(true->[])),arc(s(21)*s(13),0,s(8)*s(21),(true->[])),arc(s(21)*s(13),1,s(30)*s(18),(true->[])),arc(s(21)*s(13),2,s(34)*s(7),(true->[])),arc(s(27)*s(16),0,s(8)*s(21),(true->[])),arc(s(27)*s(16),1,s(27)*s(21),(true->[])),arc(s(27)*s(16),2,s(27)*s(21),(true->[])),arc(s(26)*s(21),0,s(3)*s(22),(true->[])),arc(s(26)*s(21),1,s(26)*s(21),(true->[])),arc(s(26)*s(21),2,s(26)*s(21),(true->[])),arc(s(30)*s(12),0,s(8)*s(21),(true->[])),arc(s(30)*s(12),1,s(30)*s(17),(true->[])),arc(s(30)*s(12),2,s(34)*s(4),(true->[])),arc(s(31)*s(8),0,s(15)*s(15),(true->[])),arc(s(31)*s(8),1,s(31)*s(12),(true->[])),arc(s(31)*s(8),2,s(34)*s(4),(true->[])),arc(s(33)*s(5),0,s(24)*s(10),(true->[])),arc(s(33)*s(5),1,s(33)*s(8),(true->[])),arc(s(33)*s(5),2,s(34)*s(4),(true->[])),arc(s(34)*s(3),0,s(34)*s(6),(true->[])),arc(s(34)*s(3),1,s(34)*s(5),(true->[])),arc(s(34)*s(3),2,s(34)*s(4),(true->[])),arc(s(3)*s(22),0,s(3)*s(22),(true->[])),arc(s(3)*s(22),1,s(6)*s(22),(true->[])),arc(s(3)*s(22),2,s(7)*s(22),(true->[])),arc(s(6)*s(21),0,s(3)*s(22),(true->[])),arc(s(6)*s(21),1,s(12)*s(21),(true->[])),arc(s(6)*s(21),2,s(14)*s(21),(true->[])),arc(s(7)*s(21),0,s(8)*s(22),(true->[])),arc(s(7)*s(21),1,s(11)*s(21),(true->[])),arc(s(7)*s(21),2,s(11)*s(21),(true->[])),arc(s(12)*s(20),0,s(3)*s(22),(true->[])),arc(s(12)*s(20),1,s(20)*s(20),(true->[])),arc(s(12)*s(20),2,s(23)*s(16),(true->[])),arc(s(14)*s(16),0,s(15)*s(21),(true->[])),arc(s(14)*s(16),1,s(19)*s(21),(true->[])),arc(s(14)*s(16),2,s(19)*s(21),(true->[])),arc(s(8)*s(21),0,s(8)*s(22),(true->[])),arc(s(8)*s(21),1,s(13)*s(21),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(11)*s(21),0,s(8)*s(22),(true->[])),arc(s(11)*s(21),1,s(18)*s(21),(true->[])),arc(s(11)*s(21),2,s(18)*s(21),(true->[])),arc(s(20)*s(19),0,s(3)*s(22),(true->[])),arc(s(20)*s(19),1,s(29)*s(19),(true->[])),arc(s(20)*s(19),2,s(34)*s(11),(true->[])),arc(s(23)*s(11),0,s(24)*s(15),(true->[])),arc(s(23)*s(11),1,s(32)*s(16),(true->[])),arc(s(23)*s(11),2,s(32)*s(16),(true->[])),arc(s(15)*s(15),0,s(15)*s(21),(true->[])),arc(s(15)*s(15),1,s(22)*s(20),(true->[])),arc(s(15)*s(15),2,s(23)*s(16),(true->[])),arc(s(19)*s(16),0,s(15)*s(21),(true->[])),arc(s(19)*s(16),1,s(28)*s(21),(true->[])),arc(s(19)*s(16),2,s(28)*s(21),(true->[])),arc(s(13)*s(20),0,s(8)*s(22),(true->[])),arc(s(13)*s(20),1,s(21)*s(20),(true->[])),arc(s(13)*s(20),2,s(23)*s(16),(true->[])),arc(s(18)*s(21),0,s(8)*s(22),(true->[])),arc(s(18)*s(21),1,s(27)*s(21),(true->[])),arc(s(18)*s(21),2,s(27)*s(21),(true->[])),arc(s(29)*s(18),0,s(3)*s(22),(true->[])),arc(s(29)*s(18),1,s(29)*s(18),(true->[])),arc(s(29)*s(18),2,s(34)*s(7),(true->[])),arc(s(34)*s(7),0,s(34)*s(10),(true->[])),arc(s(34)*s(7),1,s(34)*s(11),(true->[])),arc(s(34)*s(7),2,s(34)*s(11),(true->[])),arc(s(24)*s(10),0,s(24)*s(15),(true->[])),arc(s(24)*s(10),1,s(33)*s(14),(true->[])),arc(s(24)*s(10),2,s(34)*s(11),(true->[])),arc(s(32)*s(11),0,s(24)*s(15),(true->[])),arc(s(32)*s(11),1,s(32)*s(16),(true->[])),arc(s(32)*s(11),2,s(32)*s(16),(true->[])),arc(s(22)*s(14),0,s(15)*s(21),(true->[])),arc(s(22)*s(14),1,s(31)*s(19),(true->[])),arc(s(22)*s(14),2,s(34)*s(11),(true->[])),arc(s(28)*s(16),0,s(15)*s(21),(true->[])),arc(s(28)*s(16),1,s(28)*s(21),(true->[])),arc(s(28)*s(16),2,s(28)*s(21),(true->[])),arc(s(21)*s(19),0,s(8)*s(22),(true->[])),arc(s(21)*s(19),1,s(30)*s(19),(true->[])),arc(s(21)*s(19),2,s(34)*s(11),(true->[])),arc(s(27)*s(21),0,s(8)*s(22),(true->[])),arc(s(27)*s(21),1,s(27)*s(21),(true->[])),arc(s(27)*s(21),2,s(27)*s(21),(true->[])),arc(s(34)*s(6),0,s(34)*s(10),(true->[])),arc(s(34)*s(6),1,s(34)*s(9),(true->[])),arc(s(34)*s(6),2,s(34)*s(7),(true->[])),arc(s(33)*s(9),0,s(24)*s(15),(true->[])),arc(s(33)*s(9),1,s(33)*s(13),(true->[])),arc(s(33)*s(9),2,s(34)*s(7),(true->[])),arc(s(31)*s(13),0,s(15)*s(21),(true->[])),arc(s(31)*s(13),1,s(31)*s(18),(true->[])),arc(s(31)*s(13),2,s(34)*s(7),(true->[])),arc(s(30)*s(18),0,s(8)*s(22),(true->[])),arc(s(30)*s(18),1,s(30)*s(18),(true->[])),arc(s(30)*s(18),2,s(34)*s(7),(true->[])),arc(s(30)*s(17),0,s(8)*s(22),(true->[])),arc(s(30)*s(17),1,s(30)*s(17),(true->[])),arc(s(30)*s(17),2,s(34)*s(4),(true->[])),arc(s(31)*s(12),0,s(15)*s(21),(true->[])),arc(s(31)*s(12),1,s(31)*s(17),(true->[])),arc(s(31)*s(12),2,s(34)*s(4),(true->[])),arc(s(33)*s(8),0,s(24)*s(15),(true->[])),arc(s(33)*s(8),1,s(33)*s(12),(true->[])),arc(s(33)*s(8),2,s(34)*s(4),(true->[])),arc(s(34)*s(5),0,s(34)*s(10),(true->[])),arc(s(34)*s(5),1,s(34)*s(8),(true->[])),arc(s(34)*s(5),2,s(34)*s(4),(true->[])),arc(s(6)*s(22),0,s(3)*s(22),(true->[])),arc(s(6)*s(22),1,s(12)*s(22),(true->[])),arc(s(6)*s(22),2,s(14)*s(22),(true->[])),arc(s(7)*s(22),0,s(8)*s(22),(true->[])),arc(s(7)*s(22),1,s(11)*s(22),(true->[])),arc(s(7)*s(22),2,s(11)*s(22),(true->[])),arc(s(12)*s(21),0,s(3)*s(22),(true->[])),arc(s(12)*s(21),1,s(20)*s(21),(true->[])),arc(s(12)*s(21),2,s(23)*s(21),(true->[])),arc(s(14)*s(21),0,s(15)*s(22),(true->[])),arc(s(14)*s(21),1,s(19)*s(21),(true->[])),arc(s(14)*s(21),2,s(19)*s(21),(true->[])),arc(s(8)*s(22),0,s(8)*s(22),(true->[])),arc(s(8)*s(22),1,s(13)*s(22),(true->[])),arc(s(8)*s(22),2,s(14)*s(22),(true->[])),arc(s(20)*s(20),0,s(3)*s(22),(true->[])),arc(s(20)*s(20),1,s(29)*s(20),(true->[])),arc(s(20)*s(20),2,s(34)*s(16),(true->[])),arc(s(23)*s(16),0,s(24)*s(21),(true->[])),arc(s(23)*s(16),1,s(32)*s(21),(true->[])),arc(s(23)*s(16),2,s(32)*s(21),(true->[])),arc(s(15)*s(21),0,s(15)*s(22),(true->[])),arc(s(15)*s(21),1,s(22)*s(21),(true->[])),arc(s(15)*s(21),2,s(23)*s(21),(true->[])),arc(s(19)*s(21),0,s(15)*s(22),(true->[])),arc(s(19)*s(21),1,s(28)*s(21),(true->[])),arc(s(19)*s(21),2,s(28)*s(21),(true->[])),arc(s(13)*s(21),0,s(8)*s(22),(true->[])),arc(s(13)*s(21),1,s(21)*s(21),(true->[])),arc(s(13)*s(21),2,s(23)*s(21),(true->[])),arc(s(29)*s(19),0,s(3)*s(22),(true->[])),arc(s(29)*s(19),1,s(29)*s(19),(true->[])),arc(s(29)*s(19),2,s(34)*s(11),(true->[])),arc(s(34)*s(11),0,s(34)*s(15),(true->[])),arc(s(34)*s(11),1,s(34)*s(16),(true->[])),arc(s(34)*s(11),2,s(34)*s(16),(true->[])),arc(s(24)*s(15),0,s(24)*s(21),(true->[])),arc(s(24)*s(15),1,s(33)*s(20),(true->[])),arc(s(24)*s(15),2,s(34)*s(16),(true->[])),arc(s(32)*s(16),0,s(24)*s(21),(true->[])),arc(s(32)*s(16),1,s(32)*s(21),(true->[])),arc(s(32)*s(16),2,s(32)*s(21),(true->[])),arc(s(22)*s(20),0,s(15)*s(22),(true->[])),arc(s(22)*s(20),1,s(31)*s(20),(true->[])),arc(s(22)*s(20),2,s(34)*s(16),(true->[])),arc(s(28)*s(21),0,s(15)*s(22),(true->[])),arc(s(28)*s(21),1,s(28)*s(21),(true->[])),arc(s(28)*s(21),2,s(28)*s(21),(true->[])),arc(s(21)*s(20),0,s(8)*s(22),(true->[])),arc(s(21)*s(20),1,s(30)*s(20),(true->[])),arc(s(21)*s(20),2,s(34)*s(16),(true->[])),arc(s(34)*s(10),0,s(34)*s(15),(true->[])),arc(s(34)*s(10),1,s(34)*s(14),(true->[])),arc(s(34)*s(10),2,s(34)*s(11),(true->[])),arc(s(33)*s(14),0,s(24)*s(21),(true->[])),arc(s(33)*s(14),1,s(33)*s(19),(true->[])),arc(s(33)*s(14),2,s(34)*s(11),(true->[])),arc(s(31)*s(19),0,s(15)*s(22),(true->[])),arc(s(31)*s(19),1,s(31)*s(19),(true->[])),arc(s(31)*s(19),2,s(34)*s(11),(true->[])),arc(s(30)*s(19),0,s(8)*s(22),(true->[])),arc(s(30)*s(19),1,s(30)*s(19),(true->[])),arc(s(30)*s(19),2,s(34)*s(11),(true->[])),arc(s(34)*s(9),0,s(34)*s(15),(true->[])),arc(s(34)*s(9),1,s(34)*s(13),(true->[])),arc(s(34)*s(9),2,s(34)*s(7),(true->[])),arc(s(33)*s(13),0,s(24)*s(21),(true->[])),arc(s(33)*s(13),1,s(33)*s(18),(true->[])),arc(s(33)*s(13),2,s(34)*s(7),(true->[])),arc(s(31)*s(18),0,s(15)*s(22),(true->[])),arc(s(31)*s(18),1,s(31)*s(18),(true->[])),arc(s(31)*s(18),2,s(34)*s(7),(true->[])),arc(s(31)*s(17),0,s(15)*s(22),(true->[])),arc(s(31)*s(17),1,s(31)*s(17),(true->[])),arc(s(31)*s(17),2,s(34)*s(4),(true->[])),arc(s(33)*s(12),0,s(24)*s(21),(true->[])),arc(s(33)*s(12),1,s(33)*s(17),(true->[])),arc(s(33)*s(12),2,s(34)*s(4),(true->[])),arc(s(34)*s(8),0,s(34)*s(15),(true->[])),arc(s(34)*s(8),1,s(34)*s(12),(true->[])),arc(s(34)*s(8),2,s(34)*s(4),(true->[])),arc(s(12)*s(22),0,s(3)*s(22),(true->[])),arc(s(12)*s(22),1,s(20)*s(22),(true->[])),arc(s(12)*s(22),2,s(23)*s(22),(true->[])),arc(s(14)*s(22),0,s(15)*s(22),(true->[])),arc(s(14)*s(22),1,s(19)*s(22),(true->[])),arc(s(14)*s(22),2,s(19)*s(22),(true->[])),arc(s(11)*s(22),0,s(8)*s(22),(true->[])),arc(s(11)*s(22),1,s(18)*s(22),(true->[])),arc(s(11)*s(22),2,s(18)*s(22),(true->[])),arc(s(20)*s(21),0,s(3)*s(22),(true->[])),arc(s(20)*s(21),1,s(29)*s(21),(true->[])),arc(s(20)*s(21),2,s(34)*s(21),(true->[])),arc(s(23)*s(21),0,s(24)*s(22),(true->[])),arc(s(23)*s(21),1,s(32)*s(21),(true->[])),arc(s(23)*s(21),2,s(32)*s(21),(true->[])),arc(s(15)*s(22),0,s(15)*s(22),(true->[])),arc(s(15)*s(22),1,s(22)*s(22),(true->[])),arc(s(15)*s(22),2,s(23)*s(22),(true->[])),arc(s(13)*s(22),0,s(8)*s(22),(true->[])),arc(s(13)*s(22),1,s(21)*s(22),(true->[])),arc(s(13)*s(22),2,s(23)*s(22),(true->[])),arc(s(29)*s(20),0,s(3)*s(22),(true->[])),arc(s(29)*s(20),1,s(29)*s(20),(true->[])),arc(s(29)*s(20),2,s(34)*s(16),(true->[])),arc(s(34)*s(16),0,s(34)*s(21),(true->[])),arc(s(34)*s(16),1,s(34)*s(21),(true->[])),arc(s(34)*s(16),2,s(34)*s(21),(true->[])),arc(s(24)*s(21),0,s(24)*s(22),(true->[])),arc(s(24)*s(21),1,s(33)*s(21),(true->[])),arc(s(24)*s(21),2,s(34)*s(21),(true->[])),arc(s(32)*s(21),0,s(24)*s(22),(true->[])),arc(s(32)*s(21),1,s(32)*s(21),(true->[])),arc(s(32)*s(21),2,s(32)*s(21),(true->[])),arc(s(22)*s(21),0,s(15)*s(22),(true->[])),arc(s(22)*s(21),1,s(31)*s(21),(true->[])),arc(s(22)*s(21),2,s(34)*s(21),(true->[])),arc(s(21)*s(21),0,s(8)*s(22),(true->[])),arc(s(21)*s(21),1,s(30)*s(21),(true->[])),arc(s(21)*s(21),2,s(34)*s(21),(true->[])),arc(s(34)*s(15),0,s(34)*s(21),(true->[])),arc(s(34)*s(15),1,s(34)*s(20),(true->[])),arc(s(34)*s(15),2,s(34)*s(16),(true->[])),arc(s(33)*s(20),0,s(24)*s(22),(true->[])),arc(s(33)*s(20),1,s(33)*s(20),(true->[])),arc(s(33)*s(20),2,s(34)*s(16),(true->[])),arc(s(31)*s(20),0,s(15)*s(22),(true->[])),arc(s(31)*s(20),1,s(31)*s(20),(true->[])),arc(s(31)*s(20),2,s(34)*s(16),(true->[])),arc(s(30)*s(20),0,s(8)*s(22),(true->[])),arc(s(30)*s(20),1,s(30)*s(20),(true->[])),arc(s(30)*s(20),2,s(34)*s(16),(true->[])),arc(s(34)*s(14),0,s(34)*s(21),(true->[])),arc(s(34)*s(14),1,s(34)*s(19),(true->[])),arc(s(34)*s(14),2,s(34)*s(11),(true->[])),arc(s(33)*s(19),0,s(24)*s(22),(true->[])),arc(s(33)*s(19),1,s(33)*s(19),(true->[])),arc(s(33)*s(19),2,s(34)*s(11),(true->[])),arc(s(34)*s(13),0,s(34)*s(21),(true->[])),arc(s(34)*s(13),1,s(34)*s(18),(true->[])),arc(s(34)*s(13),2,s(34)*s(7),(true->[])),arc(s(33)*s(18),0,s(24)*s(22),(true->[])),arc(s(33)*s(18),1,s(33)*s(18),(true->[])),arc(s(33)*s(18),2,s(34)*s(7),(true->[])),arc(s(33)*s(17),0,s(24)*s(22),(true->[])),arc(s(33)*s(17),1,s(33)*s(17),(true->[])),arc(s(33)*s(17),2,s(34)*s(4),(true->[])),arc(s(34)*s(12),0,s(34)*s(21),(true->[])),arc(s(34)*s(12),1,s(34)*s(17),(true->[])),arc(s(34)*s(12),2,s(34)*s(4),(true->[])),arc(s(20)*s(22),0,s(3)*s(22),(true->[])),arc(s(20)*s(22),1,s(29)*s(22),(true->[])),arc(s(20)*s(22),2,s(34)*s(22),(true->[])),arc(s(23)*s(22),0,s(24)*s(22),(true->[])),arc(s(23)*s(22),1,s(32)*s(22),(true->[])),arc(s(23)*s(22),2,s(32)*s(22),(true->[])),arc(s(19)*s(22),0,s(15)*s(22),(true->[])),arc(s(19)*s(22),1,s(28)*s(22),(true->[])),arc(s(19)*s(22),2,s(28)*s(22),(true->[])),arc(s(18)*s(22),0,s(8)*s(22),(true->[])),arc(s(18)*s(22),1,s(27)*s(22),(true->[])),arc(s(18)*s(22),2,s(27)*s(22),(true->[])),arc(s(29)*s(21),0,s(3)*s(22),(true->[])),arc(s(29)*s(21),1,s(29)*s(21),(true->[])),arc(s(29)*s(21),2,s(34)*s(21),(true->[])),arc(s(34)*s(21),0,s(34)*s(22),(true->[])),arc(s(34)*s(21),1,s(34)*s(21),(true->[])),arc(s(34)*s(21),2,s(34)*s(21),(true->[])),arc(s(24)*s(22),0,s(24)*s(22),(true->[])),arc(s(24)*s(22),1,s(33)*s(22),(true->[])),arc(s(24)*s(22),2,s(34)*s(22),(true->[])),arc(s(22)*s(22),0,s(15)*s(22),(true->[])),arc(s(22)*s(22),1,s(31)*s(22),(true->[])),arc(s(22)*s(22),2,s(34)*s(22),(true->[])),arc(s(21)*s(22),0,s(8)*s(22),(true->[])),arc(s(21)*s(22),1,s(30)*s(22),(true->[])),arc(s(21)*s(22),2,s(34)*s(22),(true->[])),arc(s(33)*s(21),0,s(24)*s(22),(true->[])),arc(s(33)*s(21),1,s(33)*s(21),(true->[])),arc(s(33)*s(21),2,s(34)*s(21),(true->[])),arc(s(31)*s(21),0,s(15)*s(22),(true->[])),arc(s(31)*s(21),1,s(31)*s(21),(true->[])),arc(s(31)*s(21),2,s(34)*s(21),(true->[])),arc(s(30)*s(21),0,s(8)*s(22),(true->[])),arc(s(30)*s(21),1,s(30)*s(21),(true->[])),arc(s(30)*s(21),2,s(34)*s(21),(true->[])),arc(s(34)*s(20),0,s(34)*s(22),(true->[])),arc(s(34)*s(20),1,s(34)*s(20),(true->[])),arc(s(34)*s(20),2,s(34)*s(16),(true->[])),arc(s(34)*s(19),0,s(34)*s(22),(true->[])),arc(s(34)*s(19),1,s(34)*s(19),(true->[])),arc(s(34)*s(19),2,s(34)*s(11),(true->[])),arc(s(34)*s(18),0,s(34)*s(22),(true->[])),arc(s(34)*s(18),1,s(34)*s(18),(true->[])),arc(s(34)*s(18),2,s(34)*s(7),(true->[])),arc(s(34)*s(17),0,s(34)*s(22),(true->[])),arc(s(34)*s(17),1,s(34)*s(17),(true->[])),arc(s(34)*s(17),2,s(34)*s(4),(true->[])),arc(s(29)*s(22),0,s(3)*s(22),(true->[])),arc(s(29)*s(22),1,s(29)*s(22),(true->[])),arc(s(29)*s(22),2,s(34)*s(22),(true->[])),arc(s(34)*s(22),0,s(34)*s(22),(true->[])),arc(s(34)*s(22),1,s(34)*s(22),(true->[])),arc(s(34)*s(22),2,s(34)*s(22),(true->[])),arc(s(32)*s(22),0,s(24)*s(22),(true->[])),arc(s(32)*s(22),1,s(32)*s(22),(true->[])),arc(s(32)*s(22),2,s(32)*s(22),(true->[])),arc(s(28)*s(22),0,s(15)*s(22),(true->[])),arc(s(28)*s(22),1,s(28)*s(22),(true->[])),arc(s(28)*s(22),2,s(28)*s(22),(true->[])),arc(s(27)*s(22),0,s(8)*s(22),(true->[])),arc(s(27)*s(22),1,s(27)*s(22),(true->[])),arc(s(27)*s(22),2,s(27)*s(22),(true->[])),arc(s(33)*s(22),0,s(24)*s(22),(true->[])),arc(s(33)*s(22),1,s(33)*s(22),(true->[])),arc(s(33)*s(22),2,s(34)*s(22),(true->[])),arc(s(31)*s(22),0,s(15)*s(22),(true->[])),arc(s(31)*s(22),1,s(31)*s(22),(true->[])),arc(s(31)*s(22),2,s(34)*s(22),(true->[])),arc(s(30)*s(22),0,s(8)*s(22),(true->[])),arc(s(30)*s(22),1,s(30)*s(22),(true->[])),arc(s(30)*s(22),2,s(34)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(3)),sink(s(39)*s(3)),sink(s(40)*s(3)),sink(s(41)*s(3)),sink(s(42)*s(3)),sink(s(43)*s(3)),sink(s(44)*s(3)),sink(s(45)*s(3)),sink(s(46)*s(3)),sink(s(47)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(3)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(3),0,s(3)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(2),0,s(3)*s(3),(true->[])),arc(s(10)*s(2),1,s(17)*s(2),(true->[])),arc(s(10)*s(2),2,s(17)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(8)*s(3),(true->[])),arc(s(11)*s(2),1,s(18)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(19)*s(2),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(12)*s(3),0,s(3)*s(3),(true->[])),arc(s(12)*s(3),1,s(20)*s(3),(true->[])),arc(s(12)*s(3),2,s(23)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(19)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(3)*s(3),(true->[])),arc(s(17)*s(2),1,s(26)*s(2),(true->[])),arc(s(17)*s(2),2,s(26)*s(2),(true->[])),arc(s(13)*s(3),0,s(8)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(2),0,s(8)*s(3),(true->[])),arc(s(18)*s(2),1,s(27)*s(2),(true->[])),arc(s(18)*s(2),2,s(27)*s(2),(true->[])),arc(s(15)*s(3),0,s(15)*s(3),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(23)*s(3),(true->[])),arc(s(19)*s(2),0,s(15)*s(3),(true->[])),arc(s(19)*s(2),1,s(28)*s(2),(true->[])),arc(s(19)*s(2),2,s(28)*s(2),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(29)*s(2),(true->[])),arc(s(23)*s(2),2,s(29)*s(2),(true->[])),arc(s(25)*s(1),0,s(36)*s(1),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(20)*s(3),0,s(3)*s(3),(true->[])),arc(s(20)*s(3),1,s(30)*s(3),(true->[])),arc(s(20)*s(3),2,s(34)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(3),(true->[])),arc(s(23)*s(3),1,s(29)*s(3),(true->[])),arc(s(23)*s(3),2,s(29)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(18)*s(3),0,s(8)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(2),0,s(3)*s(3),(true->[])),arc(s(26)*s(2),1,s(37)*s(2),(true->[])),arc(s(26)*s(2),2,s(37)*s(2),(true->[])),arc(s(21)*s(3),0,s(8)*s(3),(true->[])),arc(s(21)*s(3),1,s(31)*s(3),(true->[])),arc(s(21)*s(3),2,s(34)*s(3),(true->[])),arc(s(27)*s(2),0,s(8)*s(3),(true->[])),arc(s(27)*s(2),1,s(38)*s(2),(true->[])),arc(s(27)*s(2),2,s(38)*s(2),(true->[])),arc(s(22)*s(3),0,s(15)*s(3),(true->[])),arc(s(22)*s(3),1,s(32)*s(3),(true->[])),arc(s(22)*s(3),2,s(34)*s(3),(true->[])),arc(s(28)*s(2),0,s(15)*s(3),(true->[])),arc(s(28)*s(2),1,s(39)*s(2),(true->[])),arc(s(28)*s(2),2,s(39)*s(2),(true->[])),arc(s(24)*s(3),0,s(24)*s(3),(true->[])),arc(s(24)*s(3),1,s(33)*s(3),(true->[])),arc(s(24)*s(3),2,s(34)*s(3),(true->[])),arc(s(29)*s(2),0,s(24)*s(3),(true->[])),arc(s(29)*s(2),1,s(40)*s(2),(true->[])),arc(s(29)*s(2),2,s(40)*s(2),(true->[])),arc(s(34)*s(2),0,s(35)*s(3),(true->[])),arc(s(34)*s(2),1,s(45)*s(2),(true->[])),arc(s(34)*s(2),2,s(45)*s(2),(true->[])),arc(s(36)*s(1),0,s(47)*s(1),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(2),(true->[])),arc(s(30)*s(3),0,s(3)*s(3),(true->[])),arc(s(30)*s(3),1,s(41)*s(3),(true->[])),arc(s(30)*s(3),2,s(47)*s(3),(true->[])),arc(s(34)*s(3),0,s(35)*s(3),(true->[])),arc(s(34)*s(3),1,s(45)*s(3),(true->[])),arc(s(34)*s(3),2,s(45)*s(3),(true->[])),arc(s(29)*s(3),0,s(24)*s(3),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(40)*s(3),(true->[])),arc(s(28)*s(3),0,s(15)*s(3),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(39)*s(3),(true->[])),arc(s(27)*s(3),0,s(8)*s(3),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(38)*s(3),(true->[])),arc(s(37)*s(2),0,s(3)*s(3),(true->[])),arc(s(37)*s(2),1,s(37)*s(2),(true->[])),arc(s(37)*s(2),2,s(37)*s(2),(true->[])),arc(s(31)*s(3),0,s(8)*s(3),(true->[])),arc(s(31)*s(3),1,s(42)*s(3),(true->[])),arc(s(31)*s(3),2,s(47)*s(3),(true->[])),arc(s(38)*s(2),0,s(8)*s(3),(true->[])),arc(s(38)*s(2),1,s(38)*s(2),(true->[])),arc(s(38)*s(2),2,s(38)*s(2),(true->[])),arc(s(32)*s(3),0,s(15)*s(3),(true->[])),arc(s(32)*s(3),1,s(43)*s(3),(true->[])),arc(s(32)*s(3),2,s(47)*s(3),(true->[])),arc(s(39)*s(2),0,s(15)*s(3),(true->[])),arc(s(39)*s(2),1,s(39)*s(2),(true->[])),arc(s(39)*s(2),2,s(39)*s(2),(true->[])),arc(s(33)*s(3),0,s(24)*s(3),(true->[])),arc(s(33)*s(3),1,s(44)*s(3),(true->[])),arc(s(33)*s(3),2,s(47)*s(3),(true->[])),arc(s(40)*s(2),0,s(24)*s(3),(true->[])),arc(s(40)*s(2),1,s(40)*s(2),(true->[])),arc(s(40)*s(2),2,s(40)*s(2),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(46)*s(3),(true->[])),arc(s(35)*s(3),2,s(47)*s(3),(true->[])),arc(s(45)*s(2),0,s(35)*s(3),(true->[])),arc(s(45)*s(2),1,s(45)*s(2),(true->[])),arc(s(45)*s(2),2,s(45)*s(2),(true->[])),arc(s(47)*s(1),0,s(47)*s(1),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(2),(true->[])),arc(s(47)*s(2),0,s(47)*s(3),(true->[])),arc(s(47)*s(2),1,s(47)*s(2),(true->[])),arc(s(47)*s(2),2,s(47)*s(2),(true->[])),arc(s(41)*s(3),0,s(3)*s(3),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(47)*s(3),(true->[])),arc(s(47)*s(3),0,s(47)*s(3),(true->[])),arc(s(47)*s(3),1,s(47)*s(3),(true->[])),arc(s(47)*s(3),2,s(47)*s(3),(true->[])),arc(s(45)*s(3),0,s(35)*s(3),(true->[])),arc(s(45)*s(3),1,s(45)*s(3),(true->[])),arc(s(45)*s(3),2,s(45)*s(3),(true->[])),arc(s(40)*s(3),0,s(24)*s(3),(true->[])),arc(s(40)*s(3),1,s(40)*s(3),(true->[])),arc(s(40)*s(3),2,s(40)*s(3),(true->[])),arc(s(39)*s(3),0,s(15)*s(3),(true->[])),arc(s(39)*s(3),1,s(39)*s(3),(true->[])),arc(s(39)*s(3),2,s(39)*s(3),(true->[])),arc(s(38)*s(3),0,s(8)*s(3),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(3),(true->[])),arc(s(42)*s(3),0,s(8)*s(3),(true->[])),arc(s(42)*s(3),1,s(42)*s(3),(true->[])),arc(s(42)*s(3),2,s(47)*s(3),(true->[])),arc(s(43)*s(3),0,s(15)*s(3),(true->[])),arc(s(43)*s(3),1,s(43)*s(3),(true->[])),arc(s(43)*s(3),2,s(47)*s(3),(true->[])),arc(s(44)*s(3),0,s(24)*s(3),(true->[])),arc(s(44)*s(3),1,s(44)*s(3),(true->[])),arc(s(44)*s(3),2,s(47)*s(3),(true->[])),arc(s(46)*s(3),0,s(35)*s(3),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(47)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(4)),sink(s(39)*s(4)),sink(s(40)*s(4)),sink(s(41)*s(4)),sink(s(42)*s(4)),sink(s(43)*s(4)),sink(s(44)*s(4)),sink(s(45)*s(4)),sink(s(46)*s(4)),sink(s(47)*s(4))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(3),(true->[])),arc(s(7)*s(2),2,s(11)*s(3),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(3)*s(4),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(3),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(6)*s(4),0,s(3)*s(4),(true->[])),arc(s(6)*s(4),1,s(12)*s(4),(true->[])),arc(s(6)*s(4),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(3)*s(4),(true->[])),arc(s(12)*s(3),1,s(20)*s(3),(true->[])),arc(s(12)*s(3),2,s(23)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(19)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(13)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(3)*s(4),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(26)*s(3),(true->[])),arc(s(13)*s(3),0,s(8)*s(4),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(3),0,s(8)*s(4),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(15)*s(3),0,s(15)*s(4),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(23)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(29)*s(3),(true->[])),arc(s(23)*s(2),2,s(29)*s(3),(true->[])),arc(s(25)*s(1),0,s(36)*s(1),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(12)*s(4),0,s(3)*s(4),(true->[])),arc(s(12)*s(4),1,s(20)*s(4),(true->[])),arc(s(12)*s(4),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(19)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(3)*s(4),(true->[])),arc(s(20)*s(3),1,s(30)*s(3),(true->[])),arc(s(20)*s(3),2,s(34)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(29)*s(3),(true->[])),arc(s(23)*s(3),2,s(29)*s(3),(true->[])),arc(s(15)*s(4),0,s(15)*s(4),(true->[])),arc(s(15)*s(4),1,s(22)*s(4),(true->[])),arc(s(15)*s(4),2,s(23)*s(4),(true->[])),arc(s(13)*s(4),0,s(8)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(23)*s(4),(true->[])),arc(s(26)*s(3),0,s(3)*s(4),(true->[])),arc(s(26)*s(3),1,s(37)*s(3),(true->[])),arc(s(26)*s(3),2,s(37)*s(3),(true->[])),arc(s(21)*s(3),0,s(8)*s(4),(true->[])),arc(s(21)*s(3),1,s(31)*s(3),(true->[])),arc(s(21)*s(3),2,s(34)*s(3),(true->[])),arc(s(27)*s(3),0,s(8)*s(4),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(38)*s(3),(true->[])),arc(s(22)*s(3),0,s(15)*s(4),(true->[])),arc(s(22)*s(3),1,s(32)*s(3),(true->[])),arc(s(22)*s(3),2,s(34)*s(3),(true->[])),arc(s(28)*s(3),0,s(15)*s(4),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(39)*s(3),(true->[])),arc(s(24)*s(3),0,s(24)*s(4),(true->[])),arc(s(24)*s(3),1,s(33)*s(3),(true->[])),arc(s(24)*s(3),2,s(34)*s(3),(true->[])),arc(s(29)*s(3),0,s(24)*s(4),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(40)*s(3),(true->[])),arc(s(34)*s(2),0,s(35)*s(3),(true->[])),arc(s(34)*s(2),1,s(45)*s(3),(true->[])),arc(s(34)*s(2),2,s(45)*s(3),(true->[])),arc(s(36)*s(1),0,s(47)*s(1),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(2),(true->[])),arc(s(20)*s(4),0,s(3)*s(4),(true->[])),arc(s(20)*s(4),1,s(30)*s(4),(true->[])),arc(s(20)*s(4),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(4),(true->[])),arc(s(23)*s(4),1,s(29)*s(4),(true->[])),arc(s(23)*s(4),2,s(29)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(4),0,s(8)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(30)*s(3),0,s(3)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(3),(true->[])),arc(s(30)*s(3),2,s(47)*s(3),(true->[])),arc(s(34)*s(3),0,s(35)*s(4),(true->[])),arc(s(34)*s(3),1,s(45)*s(3),(true->[])),arc(s(34)*s(3),2,s(45)*s(3),(true->[])),arc(s(24)*s(4),0,s(24)*s(4),(true->[])),arc(s(24)*s(4),1,s(33)*s(4),(true->[])),arc(s(24)*s(4),2,s(34)*s(4),(true->[])),arc(s(22)*s(4),0,s(15)*s(4),(true->[])),arc(s(22)*s(4),1,s(32)*s(4),(true->[])),arc(s(22)*s(4),2,s(34)*s(4),(true->[])),arc(s(21)*s(4),0,s(8)*s(4),(true->[])),arc(s(21)*s(4),1,s(31)*s(4),(true->[])),arc(s(21)*s(4),2,s(34)*s(4),(true->[])),arc(s(37)*s(3),0,s(3)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(3),(true->[])),arc(s(37)*s(3),2,s(37)*s(3),(true->[])),arc(s(31)*s(3),0,s(8)*s(4),(true->[])),arc(s(31)*s(3),1,s(42)*s(3),(true->[])),arc(s(31)*s(3),2,s(47)*s(3),(true->[])),arc(s(38)*s(3),0,s(8)*s(4),(true->[])),arc(s(38)*s(3),1,s(38)*s(3),(true->[])),arc(s(38)*s(3),2,s(38)*s(3),(true->[])),arc(s(32)*s(3),0,s(15)*s(4),(true->[])),arc(s(32)*s(3),1,s(43)*s(3),(true->[])),arc(s(32)*s(3),2,s(47)*s(3),(true->[])),arc(s(39)*s(3),0,s(15)*s(4),(true->[])),arc(s(39)*s(3),1,s(39)*s(3),(true->[])),arc(s(39)*s(3),2,s(39)*s(3),(true->[])),arc(s(33)*s(3),0,s(24)*s(4),(true->[])),arc(s(33)*s(3),1,s(44)*s(3),(true->[])),arc(s(33)*s(3),2,s(47)*s(3),(true->[])),arc(s(40)*s(3),0,s(24)*s(4),(true->[])),arc(s(40)*s(3),1,s(40)*s(3),(true->[])),arc(s(40)*s(3),2,s(40)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(4),(true->[])),arc(s(35)*s(3),1,s(46)*s(3),(true->[])),arc(s(35)*s(3),2,s(47)*s(3),(true->[])),arc(s(45)*s(3),0,s(35)*s(4),(true->[])),arc(s(45)*s(3),1,s(45)*s(3),(true->[])),arc(s(45)*s(3),2,s(45)*s(3),(true->[])),arc(s(47)*s(1),0,s(47)*s(1),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(2),(true->[])),arc(s(47)*s(2),0,s(47)*s(3),(true->[])),arc(s(47)*s(2),1,s(47)*s(3),(true->[])),arc(s(47)*s(2),2,s(47)*s(3),(true->[])),arc(s(30)*s(4),0,s(3)*s(4),(true->[])),arc(s(30)*s(4),1,s(41)*s(4),(true->[])),arc(s(30)*s(4),2,s(47)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(4),(true->[])),arc(s(34)*s(4),1,s(45)*s(4),(true->[])),arc(s(34)*s(4),2,s(45)*s(4),(true->[])),arc(s(29)*s(4),0,s(24)*s(4),(true->[])),arc(s(29)*s(4),1,s(40)*s(4),(true->[])),arc(s(29)*s(4),2,s(40)*s(4),(true->[])),arc(s(28)*s(4),0,s(15)*s(4),(true->[])),arc(s(28)*s(4),1,s(39)*s(4),(true->[])),arc(s(28)*s(4),2,s(39)*s(4),(true->[])),arc(s(27)*s(4),0,s(8)*s(4),(true->[])),arc(s(27)*s(4),1,s(38)*s(4),(true->[])),arc(s(27)*s(4),2,s(38)*s(4),(true->[])),arc(s(41)*s(3),0,s(3)*s(4),(true->[])),arc(s(41)*s(3),1,s(41)*s(3),(true->[])),arc(s(41)*s(3),2,s(47)*s(3),(true->[])),arc(s(47)*s(3),0,s(47)*s(4),(true->[])),arc(s(47)*s(3),1,s(47)*s(3),(true->[])),arc(s(47)*s(3),2,s(47)*s(3),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(46)*s(4),(true->[])),arc(s(35)*s(4),2,s(47)*s(4),(true->[])),arc(s(33)*s(4),0,s(24)*s(4),(true->[])),arc(s(33)*s(4),1,s(44)*s(4),(true->[])),arc(s(33)*s(4),2,s(47)*s(4),(true->[])),arc(s(32)*s(4),0,s(15)*s(4),(true->[])),arc(s(32)*s(4),1,s(43)*s(4),(true->[])),arc(s(32)*s(4),2,s(47)*s(4),(true->[])),arc(s(31)*s(4),0,s(8)*s(4),(true->[])),arc(s(31)*s(4),1,s(42)*s(4),(true->[])),arc(s(31)*s(4),2,s(47)*s(4),(true->[])),arc(s(42)*s(3),0,s(8)*s(4),(true->[])),arc(s(42)*s(3),1,s(42)*s(3),(true->[])),arc(s(42)*s(3),2,s(47)*s(3),(true->[])),arc(s(43)*s(3),0,s(15)*s(4),(true->[])),arc(s(43)*s(3),1,s(43)*s(3),(true->[])),arc(s(43)*s(3),2,s(47)*s(3),(true->[])),arc(s(44)*s(3),0,s(24)*s(4),(true->[])),arc(s(44)*s(3),1,s(44)*s(3),(true->[])),arc(s(44)*s(3),2,s(47)*s(3),(true->[])),arc(s(46)*s(3),0,s(35)*s(4),(true->[])),arc(s(46)*s(3),1,s(46)*s(3),(true->[])),arc(s(46)*s(3),2,s(47)*s(3),(true->[])),arc(s(41)*s(4),0,s(3)*s(4),(true->[])),arc(s(41)*s(4),1,s(41)*s(4),(true->[])),arc(s(41)*s(4),2,s(47)*s(4),(true->[])),arc(s(47)*s(4),0,s(47)*s(4),(true->[])),arc(s(47)*s(4),1,s(47)*s(4),(true->[])),arc(s(47)*s(4),2,s(47)*s(4),(true->[])),arc(s(45)*s(4),0,s(35)*s(4),(true->[])),arc(s(45)*s(4),1,s(45)*s(4),(true->[])),arc(s(45)*s(4),2,s(45)*s(4),(true->[])),arc(s(40)*s(4),0,s(24)*s(4),(true->[])),arc(s(40)*s(4),1,s(40)*s(4),(true->[])),arc(s(40)*s(4),2,s(40)*s(4),(true->[])),arc(s(39)*s(4),0,s(15)*s(4),(true->[])),arc(s(39)*s(4),1,s(39)*s(4),(true->[])),arc(s(39)*s(4),2,s(39)*s(4),(true->[])),arc(s(38)*s(4),0,s(8)*s(4),(true->[])),arc(s(38)*s(4),1,s(38)*s(4),(true->[])),arc(s(38)*s(4),2,s(38)*s(4),(true->[])),arc(s(46)*s(4),0,s(35)*s(4),(true->[])),arc(s(46)*s(4),1,s(46)*s(4),(true->[])),arc(s(46)*s(4),2,s(47)*s(4),(true->[])),arc(s(44)*s(4),0,s(24)*s(4),(true->[])),arc(s(44)*s(4),1,s(44)*s(4),(true->[])),arc(s(44)*s(4),2,s(47)*s(4),(true->[])),arc(s(43)*s(4),0,s(15)*s(4),(true->[])),arc(s(43)*s(4),1,s(43)*s(4),(true->[])),arc(s(43)*s(4),2,s(47)*s(4),(true->[])),arc(s(42)*s(4),0,s(8)*s(4),(true->[])),arc(s(42)*s(4),1,s(42)*s(4),(true->[])),arc(s(42)*s(4),2,s(47)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(7)),sink(s(39)*s(7)),sink(s(40)*s(7)),sink(s(41)*s(7)),sink(s(42)*s(7)),sink(s(43)*s(7)),sink(s(44)*s(7)),sink(s(45)*s(7)),sink(s(46)*s(7)),sink(s(47)*s(7))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(10)*s(6),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(6)*s(5),0,s(3)*s(7),(true->[])),arc(s(6)*s(5),1,s(12)*s(5),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(6),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(10)*s(6),0,s(3)*s(7),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(6),(true->[])),arc(s(11)*s(4),2,s(18)*s(6),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(19)*s(4),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(6),0,s(3)*s(7),(true->[])),arc(s(6)*s(6),1,s(12)*s(6),(true->[])),arc(s(6)*s(6),2,s(14)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(3)*s(7),(true->[])),arc(s(12)*s(5),1,s(20)*s(5),(true->[])),arc(s(12)*s(5),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(19)*s(6),(true->[])),arc(s(14)*s(4),2,s(19)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(7),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(3)*s(7),(true->[])),arc(s(17)*s(6),1,s(26)*s(6),(true->[])),arc(s(17)*s(6),2,s(26)*s(6),(true->[])),arc(s(13)*s(5),0,s(8)*s(7),(true->[])),arc(s(13)*s(5),1,s(21)*s(5),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(6),0,s(8)*s(7),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(6),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(6),(true->[])),arc(s(19)*s(4),2,s(28)*s(6),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(29)*s(4),(true->[])),arc(s(23)*s(2),2,s(29)*s(4),(true->[])),arc(s(25)*s(1),0,s(36)*s(1),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(6)*s(7),0,s(3)*s(7),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(3)*s(7),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(23)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(7),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(19)*s(6),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(13)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(7),(true->[])),arc(s(20)*s(5),0,s(3)*s(7),(true->[])),arc(s(20)*s(5),1,s(30)*s(5),(true->[])),arc(s(20)*s(5),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(6),(true->[])),arc(s(23)*s(4),1,s(29)*s(6),(true->[])),arc(s(23)*s(4),2,s(29)*s(6),(true->[])),arc(s(15)*s(6),0,s(15)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(28)*s(6),(true->[])),arc(s(19)*s(6),2,s(28)*s(6),(true->[])),arc(s(13)*s(6),0,s(8)*s(7),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(23)*s(6),(true->[])),arc(s(26)*s(6),0,s(3)*s(7),(true->[])),arc(s(26)*s(6),1,s(37)*s(6),(true->[])),arc(s(26)*s(6),2,s(37)*s(6),(true->[])),arc(s(21)*s(5),0,s(8)*s(7),(true->[])),arc(s(21)*s(5),1,s(31)*s(5),(true->[])),arc(s(21)*s(5),2,s(34)*s(4),(true->[])),arc(s(27)*s(6),0,s(8)*s(7),(true->[])),arc(s(27)*s(6),1,s(38)*s(6),(true->[])),arc(s(27)*s(6),2,s(38)*s(6),(true->[])),arc(s(22)*s(5),0,s(15)*s(7),(true->[])),arc(s(22)*s(5),1,s(32)*s(5),(true->[])),arc(s(22)*s(5),2,s(34)*s(4),(true->[])),arc(s(28)*s(6),0,s(15)*s(7),(true->[])),arc(s(28)*s(6),1,s(39)*s(6),(true->[])),arc(s(28)*s(6),2,s(39)*s(6),(true->[])),arc(s(24)*s(3),0,s(24)*s(6),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(34)*s(4),(true->[])),arc(s(29)*s(4),0,s(24)*s(6),(true->[])),arc(s(29)*s(4),1,s(40)*s(6),(true->[])),arc(s(29)*s(4),2,s(40)*s(6),(true->[])),arc(s(34)*s(2),0,s(35)*s(3),(true->[])),arc(s(34)*s(2),1,s(45)*s(4),(true->[])),arc(s(34)*s(2),2,s(45)*s(4),(true->[])),arc(s(36)*s(1),0,s(47)*s(1),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(2),(true->[])),arc(s(12)*s(7),0,s(3)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(7),(true->[])),arc(s(12)*s(7),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(7),(true->[])),arc(s(14)*s(7),1,s(19)*s(7),(true->[])),arc(s(14)*s(7),2,s(19)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(7),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(3)*s(7),(true->[])),arc(s(20)*s(6),1,s(30)*s(6),(true->[])),arc(s(20)*s(6),2,s(34)*s(6),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(29)*s(6),(true->[])),arc(s(23)*s(6),2,s(29)*s(6),(true->[])),arc(s(15)*s(7),0,s(15)*s(7),(true->[])),arc(s(15)*s(7),1,s(22)*s(7),(true->[])),arc(s(15)*s(7),2,s(23)*s(7),(true->[])),arc(s(13)*s(7),0,s(8)*s(7),(true->[])),arc(s(13)*s(7),1,s(21)*s(7),(true->[])),arc(s(13)*s(7),2,s(23)*s(7),(true->[])),arc(s(30)*s(5),0,s(3)*s(7),(true->[])),arc(s(30)*s(5),1,s(41)*s(5),(true->[])),arc(s(30)*s(5),2,s(47)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(6),(true->[])),arc(s(34)*s(4),1,s(45)*s(6),(true->[])),arc(s(34)*s(4),2,s(45)*s(6),(true->[])),arc(s(24)*s(6),0,s(24)*s(7),(true->[])),arc(s(24)*s(6),1,s(33)*s(6),(true->[])),arc(s(24)*s(6),2,s(34)*s(6),(true->[])),arc(s(29)*s(6),0,s(24)*s(7),(true->[])),arc(s(29)*s(6),1,s(40)*s(6),(true->[])),arc(s(29)*s(6),2,s(40)*s(6),(true->[])),arc(s(22)*s(6),0,s(15)*s(7),(true->[])),arc(s(22)*s(6),1,s(32)*s(6),(true->[])),arc(s(22)*s(6),2,s(34)*s(6),(true->[])),arc(s(21)*s(6),0,s(8)*s(7),(true->[])),arc(s(21)*s(6),1,s(31)*s(6),(true->[])),arc(s(21)*s(6),2,s(34)*s(6),(true->[])),arc(s(37)*s(6),0,s(3)*s(7),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(6),(true->[])),arc(s(31)*s(5),0,s(8)*s(7),(true->[])),arc(s(31)*s(5),1,s(42)*s(5),(true->[])),arc(s(31)*s(5),2,s(47)*s(4),(true->[])),arc(s(38)*s(6),0,s(8)*s(7),(true->[])),arc(s(38)*s(6),1,s(38)*s(6),(true->[])),arc(s(38)*s(6),2,s(38)*s(6),(true->[])),arc(s(32)*s(5),0,s(15)*s(7),(true->[])),arc(s(32)*s(5),1,s(43)*s(5),(true->[])),arc(s(32)*s(5),2,s(47)*s(4),(true->[])),arc(s(39)*s(6),0,s(15)*s(7),(true->[])),arc(s(39)*s(6),1,s(39)*s(6),(true->[])),arc(s(39)*s(6),2,s(39)*s(6),(true->[])),arc(s(33)*s(5),0,s(24)*s(7),(true->[])),arc(s(33)*s(5),1,s(44)*s(5),(true->[])),arc(s(33)*s(5),2,s(47)*s(4),(true->[])),arc(s(40)*s(6),0,s(24)*s(7),(true->[])),arc(s(40)*s(6),1,s(40)*s(6),(true->[])),arc(s(40)*s(6),2,s(40)*s(6),(true->[])),arc(s(35)*s(3),0,s(35)*s(6),(true->[])),arc(s(35)*s(3),1,s(46)*s(5),(true->[])),arc(s(35)*s(3),2,s(47)*s(4),(true->[])),arc(s(45)*s(4),0,s(35)*s(6),(true->[])),arc(s(45)*s(4),1,s(45)*s(6),(true->[])),arc(s(45)*s(4),2,s(45)*s(6),(true->[])),arc(s(47)*s(1),0,s(47)*s(1),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(2),(true->[])),arc(s(47)*s(2),0,s(47)*s(3),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(4),(true->[])),arc(s(20)*s(7),0,s(3)*s(7),(true->[])),arc(s(20)*s(7),1,s(30)*s(7),(true->[])),arc(s(20)*s(7),2,s(34)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(7),(true->[])),arc(s(23)*s(7),1,s(29)*s(7),(true->[])),arc(s(23)*s(7),2,s(29)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(7),(true->[])),arc(s(19)*s(7),1,s(28)*s(7),(true->[])),arc(s(19)*s(7),2,s(28)*s(7),(true->[])),arc(s(18)*s(7),0,s(8)*s(7),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(7),(true->[])),arc(s(30)*s(6),0,s(3)*s(7),(true->[])),arc(s(30)*s(6),1,s(41)*s(6),(true->[])),arc(s(30)*s(6),2,s(47)*s(6),(true->[])),arc(s(34)*s(6),0,s(35)*s(7),(true->[])),arc(s(34)*s(6),1,s(45)*s(6),(true->[])),arc(s(34)*s(6),2,s(45)*s(6),(true->[])),arc(s(24)*s(7),0,s(24)*s(7),(true->[])),arc(s(24)*s(7),1,s(33)*s(7),(true->[])),arc(s(24)*s(7),2,s(34)*s(7),(true->[])),arc(s(22)*s(7),0,s(15)*s(7),(true->[])),arc(s(22)*s(7),1,s(32)*s(7),(true->[])),arc(s(22)*s(7),2,s(34)*s(7),(true->[])),arc(s(21)*s(7),0,s(8)*s(7),(true->[])),arc(s(21)*s(7),1,s(31)*s(7),(true->[])),arc(s(21)*s(7),2,s(34)*s(7),(true->[])),arc(s(41)*s(5),0,s(3)*s(7),(true->[])),arc(s(41)*s(5),1,s(41)*s(5),(true->[])),arc(s(41)*s(5),2,s(47)*s(4),(true->[])),arc(s(47)*s(4),0,s(47)*s(6),(true->[])),arc(s(47)*s(4),1,s(47)*s(6),(true->[])),arc(s(47)*s(4),2,s(47)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(7),(true->[])),arc(s(35)*s(6),1,s(46)*s(6),(true->[])),arc(s(35)*s(6),2,s(47)*s(6),(true->[])),arc(s(45)*s(6),0,s(35)*s(7),(true->[])),arc(s(45)*s(6),1,s(45)*s(6),(true->[])),arc(s(45)*s(6),2,s(45)*s(6),(true->[])),arc(s(33)*s(6),0,s(24)*s(7),(true->[])),arc(s(33)*s(6),1,s(44)*s(6),(true->[])),arc(s(33)*s(6),2,s(47)*s(6),(true->[])),arc(s(32)*s(6),0,s(15)*s(7),(true->[])),arc(s(32)*s(6),1,s(43)*s(6),(true->[])),arc(s(32)*s(6),2,s(47)*s(6),(true->[])),arc(s(31)*s(6),0,s(8)*s(7),(true->[])),arc(s(31)*s(6),1,s(42)*s(6),(true->[])),arc(s(31)*s(6),2,s(47)*s(6),(true->[])),arc(s(42)*s(5),0,s(8)*s(7),(true->[])),arc(s(42)*s(5),1,s(42)*s(5),(true->[])),arc(s(42)*s(5),2,s(47)*s(4),(true->[])),arc(s(43)*s(5),0,s(15)*s(7),(true->[])),arc(s(43)*s(5),1,s(43)*s(5),(true->[])),arc(s(43)*s(5),2,s(47)*s(4),(true->[])),arc(s(44)*s(5),0,s(24)*s(7),(true->[])),arc(s(44)*s(5),1,s(44)*s(5),(true->[])),arc(s(44)*s(5),2,s(47)*s(4),(true->[])),arc(s(46)*s(5),0,s(35)*s(7),(true->[])),arc(s(46)*s(5),1,s(46)*s(5),(true->[])),arc(s(46)*s(5),2,s(47)*s(4),(true->[])),arc(s(47)*s(3),0,s(47)*s(6),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(4),(true->[])),arc(s(30)*s(7),0,s(3)*s(7),(true->[])),arc(s(30)*s(7),1,s(41)*s(7),(true->[])),arc(s(30)*s(7),2,s(47)*s(7),(true->[])),arc(s(34)*s(7),0,s(35)*s(7),(true->[])),arc(s(34)*s(7),1,s(45)*s(7),(true->[])),arc(s(34)*s(7),2,s(45)*s(7),(true->[])),arc(s(29)*s(7),0,s(24)*s(7),(true->[])),arc(s(29)*s(7),1,s(40)*s(7),(true->[])),arc(s(29)*s(7),2,s(40)*s(7),(true->[])),arc(s(28)*s(7),0,s(15)*s(7),(true->[])),arc(s(28)*s(7),1,s(39)*s(7),(true->[])),arc(s(28)*s(7),2,s(39)*s(7),(true->[])),arc(s(27)*s(7),0,s(8)*s(7),(true->[])),arc(s(27)*s(7),1,s(38)*s(7),(true->[])),arc(s(27)*s(7),2,s(38)*s(7),(true->[])),arc(s(41)*s(6),0,s(3)*s(7),(true->[])),arc(s(41)*s(6),1,s(41)*s(6),(true->[])),arc(s(41)*s(6),2,s(47)*s(6),(true->[])),arc(s(47)*s(6),0,s(47)*s(7),(true->[])),arc(s(47)*s(6),1,s(47)*s(6),(true->[])),arc(s(47)*s(6),2,s(47)*s(6),(true->[])),arc(s(35)*s(7),0,s(35)*s(7),(true->[])),arc(s(35)*s(7),1,s(46)*s(7),(true->[])),arc(s(35)*s(7),2,s(47)*s(7),(true->[])),arc(s(33)*s(7),0,s(24)*s(7),(true->[])),arc(s(33)*s(7),1,s(44)*s(7),(true->[])),arc(s(33)*s(7),2,s(47)*s(7),(true->[])),arc(s(32)*s(7),0,s(15)*s(7),(true->[])),arc(s(32)*s(7),1,s(43)*s(7),(true->[])),arc(s(32)*s(7),2,s(47)*s(7),(true->[])),arc(s(31)*s(7),0,s(8)*s(7),(true->[])),arc(s(31)*s(7),1,s(42)*s(7),(true->[])),arc(s(31)*s(7),2,s(47)*s(7),(true->[])),arc(s(46)*s(6),0,s(35)*s(7),(true->[])),arc(s(46)*s(6),1,s(46)*s(6),(true->[])),arc(s(46)*s(6),2,s(47)*s(6),(true->[])),arc(s(44)*s(6),0,s(24)*s(7),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(47)*s(6),(true->[])),arc(s(43)*s(6),0,s(15)*s(7),(true->[])),arc(s(43)*s(6),1,s(43)*s(6),(true->[])),arc(s(43)*s(6),2,s(47)*s(6),(true->[])),arc(s(42)*s(6),0,s(8)*s(7),(true->[])),arc(s(42)*s(6),1,s(42)*s(6),(true->[])),arc(s(42)*s(6),2,s(47)*s(6),(true->[])),arc(s(47)*s(5),0,s(47)*s(7),(true->[])),arc(s(47)*s(5),1,s(47)*s(5),(true->[])),arc(s(47)*s(5),2,s(47)*s(4),(true->[])),arc(s(41)*s(7),0,s(3)*s(7),(true->[])),arc(s(41)*s(7),1,s(41)*s(7),(true->[])),arc(s(41)*s(7),2,s(47)*s(7),(true->[])),arc(s(47)*s(7),0,s(47)*s(7),(true->[])),arc(s(47)*s(7),1,s(47)*s(7),(true->[])),arc(s(47)*s(7),2,s(47)*s(7),(true->[])),arc(s(45)*s(7),0,s(35)*s(7),(true->[])),arc(s(45)*s(7),1,s(45)*s(7),(true->[])),arc(s(45)*s(7),2,s(45)*s(7),(true->[])),arc(s(40)*s(7),0,s(24)*s(7),(true->[])),arc(s(40)*s(7),1,s(40)*s(7),(true->[])),arc(s(40)*s(7),2,s(40)*s(7),(true->[])),arc(s(39)*s(7),0,s(15)*s(7),(true->[])),arc(s(39)*s(7),1,s(39)*s(7),(true->[])),arc(s(39)*s(7),2,s(39)*s(7),(true->[])),arc(s(38)*s(7),0,s(8)*s(7),(true->[])),arc(s(38)*s(7),1,s(38)*s(7),(true->[])),arc(s(38)*s(7),2,s(38)*s(7),(true->[])),arc(s(46)*s(7),0,s(35)*s(7),(true->[])),arc(s(46)*s(7),1,s(46)*s(7),(true->[])),arc(s(46)*s(7),2,s(47)*s(7),(true->[])),arc(s(44)*s(7),0,s(24)*s(7),(true->[])),arc(s(44)*s(7),1,s(44)*s(7),(true->[])),arc(s(44)*s(7),2,s(47)*s(7),(true->[])),arc(s(43)*s(7),0,s(15)*s(7),(true->[])),arc(s(43)*s(7),1,s(43)*s(7),(true->[])),arc(s(43)*s(7),2,s(47)*s(7),(true->[])),arc(s(42)*s(7),0,s(8)*s(7),(true->[])),arc(s(42)*s(7),1,s(42)*s(7),(true->[])),arc(s(42)*s(7),2,s(47)*s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(11)),sink(s(39)*s(11)),sink(s(40)*s(11)),sink(s(41)*s(11)),sink(s(42)*s(11)),sink(s(43)*s(11)),sink(s(44)*s(11)),sink(s(45)*s(11)),sink(s(46)*s(11)),sink(s(47)*s(11))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(12)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(7),(true->[])),arc(s(7)*s(4),2,s(11)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(10),(true->[])),arc(s(10)*s(7),2,s(17)*s(10),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(7),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(19)*s(4),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(10),0,s(3)*s(11),(true->[])),arc(s(3)*s(10),1,s(6)*s(10),(true->[])),arc(s(3)*s(10),2,s(7)*s(10),(true->[])),arc(s(6)*s(9),0,s(3)*s(11),(true->[])),arc(s(6)*s(9),1,s(12)*s(9),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(10),(true->[])),arc(s(7)*s(7),2,s(11)*s(10),(true->[])),arc(s(12)*s(8),0,s(3)*s(11),(true->[])),arc(s(12)*s(8),1,s(20)*s(8),(true->[])),arc(s(12)*s(8),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(19)*s(7),(true->[])),arc(s(14)*s(4),2,s(19)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(10),(true->[])),arc(s(11)*s(7),2,s(18)*s(10),(true->[])),arc(s(17)*s(10),0,s(3)*s(11),(true->[])),arc(s(17)*s(10),1,s(26)*s(10),(true->[])),arc(s(17)*s(10),2,s(26)*s(10),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(21)*s(8),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(7),0,s(8)*s(10),(true->[])),arc(s(18)*s(7),1,s(27)*s(10),(true->[])),arc(s(18)*s(7),2,s(27)*s(10),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(28)*s(7),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(29)*s(4),(true->[])),arc(s(23)*s(2),2,s(29)*s(4),(true->[])),arc(s(25)*s(1),0,s(36)*s(1),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(3)*s(11),0,s(3)*s(11),(true->[])),arc(s(3)*s(11),1,s(6)*s(11),(true->[])),arc(s(3)*s(11),2,s(7)*s(11),(true->[])),arc(s(6)*s(10),0,s(3)*s(11),(true->[])),arc(s(6)*s(10),1,s(12)*s(10),(true->[])),arc(s(6)*s(10),2,s(14)*s(10),(true->[])),arc(s(7)*s(10),0,s(8)*s(11),(true->[])),arc(s(7)*s(10),1,s(11)*s(10),(true->[])),arc(s(7)*s(10),2,s(11)*s(10),(true->[])),arc(s(12)*s(9),0,s(3)*s(11),(true->[])),arc(s(12)*s(9),1,s(20)*s(9),(true->[])),arc(s(12)*s(9),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(10),(true->[])),arc(s(14)*s(7),1,s(19)*s(10),(true->[])),arc(s(14)*s(7),2,s(19)*s(10),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(13)*s(10),(true->[])),arc(s(8)*s(10),2,s(14)*s(10),(true->[])),arc(s(11)*s(10),0,s(8)*s(11),(true->[])),arc(s(11)*s(10),1,s(18)*s(10),(true->[])),arc(s(11)*s(10),2,s(18)*s(10),(true->[])),arc(s(20)*s(8),0,s(3)*s(11),(true->[])),arc(s(20)*s(8),1,s(30)*s(8),(true->[])),arc(s(20)*s(8),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(6),(true->[])),arc(s(23)*s(4),1,s(29)*s(7),(true->[])),arc(s(23)*s(4),2,s(29)*s(7),(true->[])),arc(s(15)*s(6),0,s(15)*s(10),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(23)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(10),(true->[])),arc(s(19)*s(7),1,s(28)*s(10),(true->[])),arc(s(19)*s(7),2,s(28)*s(10),(true->[])),arc(s(13)*s(9),0,s(8)*s(11),(true->[])),arc(s(13)*s(9),1,s(21)*s(9),(true->[])),arc(s(13)*s(9),2,s(23)*s(7),(true->[])),arc(s(18)*s(10),0,s(8)*s(11),(true->[])),arc(s(18)*s(10),1,s(27)*s(10),(true->[])),arc(s(18)*s(10),2,s(27)*s(10),(true->[])),arc(s(26)*s(10),0,s(3)*s(11),(true->[])),arc(s(26)*s(10),1,s(37)*s(10),(true->[])),arc(s(26)*s(10),2,s(37)*s(10),(true->[])),arc(s(21)*s(8),0,s(8)*s(11),(true->[])),arc(s(21)*s(8),1,s(31)*s(8),(true->[])),arc(s(21)*s(8),2,s(34)*s(4),(true->[])),arc(s(27)*s(10),0,s(8)*s(11),(true->[])),arc(s(27)*s(10),1,s(38)*s(10),(true->[])),arc(s(27)*s(10),2,s(38)*s(10),(true->[])),arc(s(22)*s(5),0,s(15)*s(10),(true->[])),arc(s(22)*s(5),1,s(32)*s(8),(true->[])),arc(s(22)*s(5),2,s(34)*s(4),(true->[])),arc(s(28)*s(7),0,s(15)*s(10),(true->[])),arc(s(28)*s(7),1,s(39)*s(10),(true->[])),arc(s(28)*s(7),2,s(39)*s(10),(true->[])),arc(s(24)*s(3),0,s(24)*s(6),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(34)*s(4),(true->[])),arc(s(29)*s(4),0,s(24)*s(6),(true->[])),arc(s(29)*s(4),1,s(40)*s(7),(true->[])),arc(s(29)*s(4),2,s(40)*s(7),(true->[])),arc(s(34)*s(2),0,s(35)*s(3),(true->[])),arc(s(34)*s(2),1,s(45)*s(4),(true->[])),arc(s(34)*s(2),2,s(45)*s(4),(true->[])),arc(s(36)*s(1),0,s(47)*s(1),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(2),(true->[])),arc(s(6)*s(11),0,s(3)*s(11),(true->[])),arc(s(6)*s(11),1,s(12)*s(11),(true->[])),arc(s(6)*s(11),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(11),(true->[])),arc(s(7)*s(11),1,s(11)*s(11),(true->[])),arc(s(7)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(10),0,s(3)*s(11),(true->[])),arc(s(12)*s(10),1,s(20)*s(10),(true->[])),arc(s(12)*s(10),2,s(23)*s(10),(true->[])),arc(s(14)*s(10),0,s(15)*s(11),(true->[])),arc(s(14)*s(10),1,s(19)*s(10),(true->[])),arc(s(14)*s(10),2,s(19)*s(10),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(13)*s(11),(true->[])),arc(s(8)*s(11),2,s(14)*s(11),(true->[])),arc(s(20)*s(9),0,s(3)*s(11),(true->[])),arc(s(20)*s(9),1,s(30)*s(9),(true->[])),arc(s(20)*s(9),2,s(34)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(10),(true->[])),arc(s(23)*s(7),1,s(29)*s(10),(true->[])),arc(s(23)*s(7),2,s(29)*s(10),(true->[])),arc(s(15)*s(10),0,s(15)*s(11),(true->[])),arc(s(15)*s(10),1,s(22)*s(10),(true->[])),arc(s(15)*s(10),2,s(23)*s(10),(true->[])),arc(s(19)*s(10),0,s(15)*s(11),(true->[])),arc(s(19)*s(10),1,s(28)*s(10),(true->[])),arc(s(19)*s(10),2,s(28)*s(10),(true->[])),arc(s(13)*s(10),0,s(8)*s(11),(true->[])),arc(s(13)*s(10),1,s(21)*s(10),(true->[])),arc(s(13)*s(10),2,s(23)*s(10),(true->[])),arc(s(30)*s(8),0,s(3)*s(11),(true->[])),arc(s(30)*s(8),1,s(41)*s(8),(true->[])),arc(s(30)*s(8),2,s(47)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(6),(true->[])),arc(s(34)*s(4),1,s(45)*s(7),(true->[])),arc(s(34)*s(4),2,s(45)*s(7),(true->[])),arc(s(24)*s(6),0,s(24)*s(10),(true->[])),arc(s(24)*s(6),1,s(33)*s(9),(true->[])),arc(s(24)*s(6),2,s(34)*s(7),(true->[])),arc(s(29)*s(7),0,s(24)*s(10),(true->[])),arc(s(29)*s(7),1,s(40)*s(10),(true->[])),arc(s(29)*s(7),2,s(40)*s(10),(true->[])),arc(s(22)*s(9),0,s(15)*s(11),(true->[])),arc(s(22)*s(9),1,s(32)*s(9),(true->[])),arc(s(22)*s(9),2,s(34)*s(7),(true->[])),arc(s(28)*s(10),0,s(15)*s(11),(true->[])),arc(s(28)*s(10),1,s(39)*s(10),(true->[])),arc(s(28)*s(10),2,s(39)*s(10),(true->[])),arc(s(21)*s(9),0,s(8)*s(11),(true->[])),arc(s(21)*s(9),1,s(31)*s(9),(true->[])),arc(s(21)*s(9),2,s(34)*s(7),(true->[])),arc(s(37)*s(10),0,s(3)*s(11),(true->[])),arc(s(37)*s(10),1,s(37)*s(10),(true->[])),arc(s(37)*s(10),2,s(37)*s(10),(true->[])),arc(s(31)*s(8),0,s(8)*s(11),(true->[])),arc(s(31)*s(8),1,s(42)*s(8),(true->[])),arc(s(31)*s(8),2,s(47)*s(4),(true->[])),arc(s(38)*s(10),0,s(8)*s(11),(true->[])),arc(s(38)*s(10),1,s(38)*s(10),(true->[])),arc(s(38)*s(10),2,s(38)*s(10),(true->[])),arc(s(32)*s(8),0,s(15)*s(11),(true->[])),arc(s(32)*s(8),1,s(43)*s(8),(true->[])),arc(s(32)*s(8),2,s(47)*s(4),(true->[])),arc(s(39)*s(10),0,s(15)*s(11),(true->[])),arc(s(39)*s(10),1,s(39)*s(10),(true->[])),arc(s(39)*s(10),2,s(39)*s(10),(true->[])),arc(s(33)*s(5),0,s(24)*s(10),(true->[])),arc(s(33)*s(5),1,s(44)*s(8),(true->[])),arc(s(33)*s(5),2,s(47)*s(4),(true->[])),arc(s(40)*s(7),0,s(24)*s(10),(true->[])),arc(s(40)*s(7),1,s(40)*s(10),(true->[])),arc(s(40)*s(7),2,s(40)*s(10),(true->[])),arc(s(35)*s(3),0,s(35)*s(6),(true->[])),arc(s(35)*s(3),1,s(46)*s(5),(true->[])),arc(s(35)*s(3),2,s(47)*s(4),(true->[])),arc(s(45)*s(4),0,s(35)*s(6),(true->[])),arc(s(45)*s(4),1,s(45)*s(7),(true->[])),arc(s(45)*s(4),2,s(45)*s(7),(true->[])),arc(s(47)*s(1),0,s(47)*s(1),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(2),(true->[])),arc(s(47)*s(2),0,s(47)*s(3),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(4),(true->[])),arc(s(12)*s(11),0,s(3)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(23)*s(11),(true->[])),arc(s(14)*s(11),0,s(15)*s(11),(true->[])),arc(s(14)*s(11),1,s(19)*s(11),(true->[])),arc(s(14)*s(11),2,s(19)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(11),(true->[])),arc(s(11)*s(11),1,s(18)*s(11),(true->[])),arc(s(11)*s(11),2,s(18)*s(11),(true->[])),arc(s(20)*s(10),0,s(3)*s(11),(true->[])),arc(s(20)*s(10),1,s(30)*s(10),(true->[])),arc(s(20)*s(10),2,s(34)*s(10),(true->[])),arc(s(23)*s(10),0,s(24)*s(11),(true->[])),arc(s(23)*s(10),1,s(29)*s(10),(true->[])),arc(s(23)*s(10),2,s(29)*s(10),(true->[])),arc(s(15)*s(11),0,s(15)*s(11),(true->[])),arc(s(15)*s(11),1,s(22)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(13)*s(11),0,s(8)*s(11),(true->[])),arc(s(13)*s(11),1,s(21)*s(11),(true->[])),arc(s(13)*s(11),2,s(23)*s(11),(true->[])),arc(s(30)*s(9),0,s(3)*s(11),(true->[])),arc(s(30)*s(9),1,s(41)*s(9),(true->[])),arc(s(30)*s(9),2,s(47)*s(7),(true->[])),arc(s(34)*s(7),0,s(35)*s(10),(true->[])),arc(s(34)*s(7),1,s(45)*s(10),(true->[])),arc(s(34)*s(7),2,s(45)*s(10),(true->[])),arc(s(24)*s(10),0,s(24)*s(11),(true->[])),arc(s(24)*s(10),1,s(33)*s(10),(true->[])),arc(s(24)*s(10),2,s(34)*s(10),(true->[])),arc(s(29)*s(10),0,s(24)*s(11),(true->[])),arc(s(29)*s(10),1,s(40)*s(10),(true->[])),arc(s(29)*s(10),2,s(40)*s(10),(true->[])),arc(s(22)*s(10),0,s(15)*s(11),(true->[])),arc(s(22)*s(10),1,s(32)*s(10),(true->[])),arc(s(22)*s(10),2,s(34)*s(10),(true->[])),arc(s(21)*s(10),0,s(8)*s(11),(true->[])),arc(s(21)*s(10),1,s(31)*s(10),(true->[])),arc(s(21)*s(10),2,s(34)*s(10),(true->[])),arc(s(41)*s(8),0,s(3)*s(11),(true->[])),arc(s(41)*s(8),1,s(41)*s(8),(true->[])),arc(s(41)*s(8),2,s(47)*s(4),(true->[])),arc(s(47)*s(4),0,s(47)*s(6),(true->[])),arc(s(47)*s(4),1,s(47)*s(7),(true->[])),arc(s(47)*s(4),2,s(47)*s(7),(true->[])),arc(s(35)*s(6),0,s(35)*s(10),(true->[])),arc(s(35)*s(6),1,s(46)*s(9),(true->[])),arc(s(35)*s(6),2,s(47)*s(7),(true->[])),arc(s(45)*s(7),0,s(35)*s(10),(true->[])),arc(s(45)*s(7),1,s(45)*s(10),(true->[])),arc(s(45)*s(7),2,s(45)*s(10),(true->[])),arc(s(33)*s(9),0,s(24)*s(11),(true->[])),arc(s(33)*s(9),1,s(44)*s(9),(true->[])),arc(s(33)*s(9),2,s(47)*s(7),(true->[])),arc(s(40)*s(10),0,s(24)*s(11),(true->[])),arc(s(40)*s(10),1,s(40)*s(10),(true->[])),arc(s(40)*s(10),2,s(40)*s(10),(true->[])),arc(s(32)*s(9),0,s(15)*s(11),(true->[])),arc(s(32)*s(9),1,s(43)*s(9),(true->[])),arc(s(32)*s(9),2,s(47)*s(7),(true->[])),arc(s(31)*s(9),0,s(8)*s(11),(true->[])),arc(s(31)*s(9),1,s(42)*s(9),(true->[])),arc(s(31)*s(9),2,s(47)*s(7),(true->[])),arc(s(42)*s(8),0,s(8)*s(11),(true->[])),arc(s(42)*s(8),1,s(42)*s(8),(true->[])),arc(s(42)*s(8),2,s(47)*s(4),(true->[])),arc(s(43)*s(8),0,s(15)*s(11),(true->[])),arc(s(43)*s(8),1,s(43)*s(8),(true->[])),arc(s(43)*s(8),2,s(47)*s(4),(true->[])),arc(s(44)*s(8),0,s(24)*s(11),(true->[])),arc(s(44)*s(8),1,s(44)*s(8),(true->[])),arc(s(44)*s(8),2,s(47)*s(4),(true->[])),arc(s(46)*s(5),0,s(35)*s(10),(true->[])),arc(s(46)*s(5),1,s(46)*s(8),(true->[])),arc(s(46)*s(5),2,s(47)*s(4),(true->[])),arc(s(47)*s(3),0,s(47)*s(6),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(4),(true->[])),arc(s(20)*s(11),0,s(3)*s(11),(true->[])),arc(s(20)*s(11),1,s(30)*s(11),(true->[])),arc(s(20)*s(11),2,s(34)*s(11),(true->[])),arc(s(23)*s(11),0,s(24)*s(11),(true->[])),arc(s(23)*s(11),1,s(29)*s(11),(true->[])),arc(s(23)*s(11),2,s(29)*s(11),(true->[])),arc(s(19)*s(11),0,s(15)*s(11),(true->[])),arc(s(19)*s(11),1,s(28)*s(11),(true->[])),arc(s(19)*s(11),2,s(28)*s(11),(true->[])),arc(s(18)*s(11),0,s(8)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(27)*s(11),(true->[])),arc(s(30)*s(10),0,s(3)*s(11),(true->[])),arc(s(30)*s(10),1,s(41)*s(10),(true->[])),arc(s(30)*s(10),2,s(47)*s(10),(true->[])),arc(s(34)*s(10),0,s(35)*s(11),(true->[])),arc(s(34)*s(10),1,s(45)*s(10),(true->[])),arc(s(34)*s(10),2,s(45)*s(10),(true->[])),arc(s(24)*s(11),0,s(24)*s(11),(true->[])),arc(s(24)*s(11),1,s(33)*s(11),(true->[])),arc(s(24)*s(11),2,s(34)*s(11),(true->[])),arc(s(22)*s(11),0,s(15)*s(11),(true->[])),arc(s(22)*s(11),1,s(32)*s(11),(true->[])),arc(s(22)*s(11),2,s(34)*s(11),(true->[])),arc(s(21)*s(11),0,s(8)*s(11),(true->[])),arc(s(21)*s(11),1,s(31)*s(11),(true->[])),arc(s(21)*s(11),2,s(34)*s(11),(true->[])),arc(s(41)*s(9),0,s(3)*s(11),(true->[])),arc(s(41)*s(9),1,s(41)*s(9),(true->[])),arc(s(41)*s(9),2,s(47)*s(7),(true->[])),arc(s(47)*s(7),0,s(47)*s(10),(true->[])),arc(s(47)*s(7),1,s(47)*s(10),(true->[])),arc(s(47)*s(7),2,s(47)*s(10),(true->[])),arc(s(35)*s(10),0,s(35)*s(11),(true->[])),arc(s(35)*s(10),1,s(46)*s(10),(true->[])),arc(s(35)*s(10),2,s(47)*s(10),(true->[])),arc(s(45)*s(10),0,s(35)*s(11),(true->[])),arc(s(45)*s(10),1,s(45)*s(10),(true->[])),arc(s(45)*s(10),2,s(45)*s(10),(true->[])),arc(s(33)*s(10),0,s(24)*s(11),(true->[])),arc(s(33)*s(10),1,s(44)*s(10),(true->[])),arc(s(33)*s(10),2,s(47)*s(10),(true->[])),arc(s(32)*s(10),0,s(15)*s(11),(true->[])),arc(s(32)*s(10),1,s(43)*s(10),(true->[])),arc(s(32)*s(10),2,s(47)*s(10),(true->[])),arc(s(31)*s(10),0,s(8)*s(11),(true->[])),arc(s(31)*s(10),1,s(42)*s(10),(true->[])),arc(s(31)*s(10),2,s(47)*s(10),(true->[])),arc(s(47)*s(6),0,s(47)*s(10),(true->[])),arc(s(47)*s(6),1,s(47)*s(9),(true->[])),arc(s(47)*s(6),2,s(47)*s(7),(true->[])),arc(s(46)*s(9),0,s(35)*s(11),(true->[])),arc(s(46)*s(9),1,s(46)*s(9),(true->[])),arc(s(46)*s(9),2,s(47)*s(7),(true->[])),arc(s(44)*s(9),0,s(24)*s(11),(true->[])),arc(s(44)*s(9),1,s(44)*s(9),(true->[])),arc(s(44)*s(9),2,s(47)*s(7),(true->[])),arc(s(43)*s(9),0,s(15)*s(11),(true->[])),arc(s(43)*s(9),1,s(43)*s(9),(true->[])),arc(s(43)*s(9),2,s(47)*s(7),(true->[])),arc(s(42)*s(9),0,s(8)*s(11),(true->[])),arc(s(42)*s(9),1,s(42)*s(9),(true->[])),arc(s(42)*s(9),2,s(47)*s(7),(true->[])),arc(s(46)*s(8),0,s(35)*s(11),(true->[])),arc(s(46)*s(8),1,s(46)*s(8),(true->[])),arc(s(46)*s(8),2,s(47)*s(4),(true->[])),arc(s(47)*s(5),0,s(47)*s(10),(true->[])),arc(s(47)*s(5),1,s(47)*s(8),(true->[])),arc(s(47)*s(5),2,s(47)*s(4),(true->[])),arc(s(30)*s(11),0,s(3)*s(11),(true->[])),arc(s(30)*s(11),1,s(41)*s(11),(true->[])),arc(s(30)*s(11),2,s(47)*s(11),(true->[])),arc(s(34)*s(11),0,s(35)*s(11),(true->[])),arc(s(34)*s(11),1,s(45)*s(11),(true->[])),arc(s(34)*s(11),2,s(45)*s(11),(true->[])),arc(s(29)*s(11),0,s(24)*s(11),(true->[])),arc(s(29)*s(11),1,s(40)*s(11),(true->[])),arc(s(29)*s(11),2,s(40)*s(11),(true->[])),arc(s(28)*s(11),0,s(15)*s(11),(true->[])),arc(s(28)*s(11),1,s(39)*s(11),(true->[])),arc(s(28)*s(11),2,s(39)*s(11),(true->[])),arc(s(27)*s(11),0,s(8)*s(11),(true->[])),arc(s(27)*s(11),1,s(38)*s(11),(true->[])),arc(s(27)*s(11),2,s(38)*s(11),(true->[])),arc(s(41)*s(10),0,s(3)*s(11),(true->[])),arc(s(41)*s(10),1,s(41)*s(10),(true->[])),arc(s(41)*s(10),2,s(47)*s(10),(true->[])),arc(s(47)*s(10),0,s(47)*s(11),(true->[])),arc(s(47)*s(10),1,s(47)*s(10),(true->[])),arc(s(47)*s(10),2,s(47)*s(10),(true->[])),arc(s(35)*s(11),0,s(35)*s(11),(true->[])),arc(s(35)*s(11),1,s(46)*s(11),(true->[])),arc(s(35)*s(11),2,s(47)*s(11),(true->[])),arc(s(33)*s(11),0,s(24)*s(11),(true->[])),arc(s(33)*s(11),1,s(44)*s(11),(true->[])),arc(s(33)*s(11),2,s(47)*s(11),(true->[])),arc(s(32)*s(11),0,s(15)*s(11),(true->[])),arc(s(32)*s(11),1,s(43)*s(11),(true->[])),arc(s(32)*s(11),2,s(47)*s(11),(true->[])),arc(s(31)*s(11),0,s(8)*s(11),(true->[])),arc(s(31)*s(11),1,s(42)*s(11),(true->[])),arc(s(31)*s(11),2,s(47)*s(11),(true->[])),arc(s(46)*s(10),0,s(35)*s(11),(true->[])),arc(s(46)*s(10),1,s(46)*s(10),(true->[])),arc(s(46)*s(10),2,s(47)*s(10),(true->[])),arc(s(44)*s(10),0,s(24)*s(11),(true->[])),arc(s(44)*s(10),1,s(44)*s(10),(true->[])),arc(s(44)*s(10),2,s(47)*s(10),(true->[])),arc(s(43)*s(10),0,s(15)*s(11),(true->[])),arc(s(43)*s(10),1,s(43)*s(10),(true->[])),arc(s(43)*s(10),2,s(47)*s(10),(true->[])),arc(s(42)*s(10),0,s(8)*s(11),(true->[])),arc(s(42)*s(10),1,s(42)*s(10),(true->[])),arc(s(42)*s(10),2,s(47)*s(10),(true->[])),arc(s(47)*s(9),0,s(47)*s(11),(true->[])),arc(s(47)*s(9),1,s(47)*s(9),(true->[])),arc(s(47)*s(9),2,s(47)*s(7),(true->[])),arc(s(47)*s(8),0,s(47)*s(11),(true->[])),arc(s(47)*s(8),1,s(47)*s(8),(true->[])),arc(s(47)*s(8),2,s(47)*s(4),(true->[])),arc(s(41)*s(11),0,s(3)*s(11),(true->[])),arc(s(41)*s(11),1,s(41)*s(11),(true->[])),arc(s(41)*s(11),2,s(47)*s(11),(true->[])),arc(s(47)*s(11),0,s(47)*s(11),(true->[])),arc(s(47)*s(11),1,s(47)*s(11),(true->[])),arc(s(47)*s(11),2,s(47)*s(11),(true->[])),arc(s(45)*s(11),0,s(35)*s(11),(true->[])),arc(s(45)*s(11),1,s(45)*s(11),(true->[])),arc(s(45)*s(11),2,s(45)*s(11),(true->[])),arc(s(40)*s(11),0,s(24)*s(11),(true->[])),arc(s(40)*s(11),1,s(40)*s(11),(true->[])),arc(s(40)*s(11),2,s(40)*s(11),(true->[])),arc(s(39)*s(11),0,s(15)*s(11),(true->[])),arc(s(39)*s(11),1,s(39)*s(11),(true->[])),arc(s(39)*s(11),2,s(39)*s(11),(true->[])),arc(s(38)*s(11),0,s(8)*s(11),(true->[])),arc(s(38)*s(11),1,s(38)*s(11),(true->[])),arc(s(38)*s(11),2,s(38)*s(11),(true->[])),arc(s(46)*s(11),0,s(35)*s(11),(true->[])),arc(s(46)*s(11),1,s(46)*s(11),(true->[])),arc(s(46)*s(11),2,s(47)*s(11),(true->[])),arc(s(44)*s(11),0,s(24)*s(11),(true->[])),arc(s(44)*s(11),1,s(44)*s(11),(true->[])),arc(s(44)*s(11),2,s(47)*s(11),(true->[])),arc(s(43)*s(11),0,s(15)*s(11),(true->[])),arc(s(43)*s(11),1,s(43)*s(11),(true->[])),arc(s(43)*s(11),2,s(47)*s(11),(true->[])),arc(s(42)*s(11),0,s(8)*s(11),(true->[])),arc(s(42)*s(11),1,s(42)*s(11),(true->[])),arc(s(42)*s(11),2,s(47)*s(11),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_valley, sum_width_valley_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(38)*s(22)),sink(s(39)*s(22)),sink(s(40)*s(22)),sink(s(41)*s(22)),sink(s(42)*s(22)),sink(s(43)*s(22)),sink(s(44)*s(22)),sink(s(45)*s(22)),sink(s(46)*s(22)),sink(s(47)*s(22))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(7),(true->[])),arc(s(5)*s(4),2,s(10)*s(7),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(10),(true->[])),arc(s(3)*s(6),1,s(6)*s(9),(true->[])),arc(s(3)*s(6),2,s(7)*s(7),(true->[])),arc(s(6)*s(5),0,s(3)*s(10),(true->[])),arc(s(6)*s(5),1,s(12)*s(8),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(7),(true->[])),arc(s(7)*s(4),2,s(11)*s(7),(true->[])),arc(s(10)*s(7),0,s(3)*s(10),(true->[])),arc(s(10)*s(7),1,s(17)*s(11),(true->[])),arc(s(10)*s(7),2,s(17)*s(11),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(7),(true->[])),arc(s(11)*s(4),2,s(18)*s(7),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(19)*s(4),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(10),0,s(3)*s(15),(true->[])),arc(s(3)*s(10),1,s(6)*s(14),(true->[])),arc(s(3)*s(10),2,s(7)*s(11),(true->[])),arc(s(6)*s(9),0,s(3)*s(15),(true->[])),arc(s(6)*s(9),1,s(12)*s(13),(true->[])),arc(s(6)*s(9),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(10),(true->[])),arc(s(7)*s(7),1,s(11)*s(11),(true->[])),arc(s(7)*s(7),2,s(11)*s(11),(true->[])),arc(s(12)*s(8),0,s(3)*s(15),(true->[])),arc(s(12)*s(8),1,s(20)*s(12),(true->[])),arc(s(12)*s(8),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(19)*s(7),(true->[])),arc(s(14)*s(4),2,s(19)*s(7),(true->[])),arc(s(8)*s(6),0,s(8)*s(10),(true->[])),arc(s(8)*s(6),1,s(13)*s(9),(true->[])),arc(s(8)*s(6),2,s(14)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(10),(true->[])),arc(s(11)*s(7),1,s(18)*s(11),(true->[])),arc(s(11)*s(7),2,s(18)*s(11),(true->[])),arc(s(17)*s(11),0,s(3)*s(15),(true->[])),arc(s(17)*s(11),1,s(26)*s(16),(true->[])),arc(s(17)*s(11),2,s(26)*s(16),(true->[])),arc(s(13)*s(5),0,s(8)*s(10),(true->[])),arc(s(13)*s(5),1,s(21)*s(8),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(7),0,s(8)*s(10),(true->[])),arc(s(18)*s(7),1,s(27)*s(11),(true->[])),arc(s(18)*s(7),2,s(27)*s(11),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(7),(true->[])),arc(s(19)*s(4),2,s(28)*s(7),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(29)*s(4),(true->[])),arc(s(23)*s(2),2,s(29)*s(4),(true->[])),arc(s(25)*s(1),0,s(36)*s(1),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(3)*s(15),0,s(3)*s(21),(true->[])),arc(s(3)*s(15),1,s(6)*s(20),(true->[])),arc(s(3)*s(15),2,s(7)*s(16),(true->[])),arc(s(6)*s(14),0,s(3)*s(21),(true->[])),arc(s(6)*s(14),1,s(12)*s(19),(true->[])),arc(s(6)*s(14),2,s(14)*s(11),(true->[])),arc(s(7)*s(11),0,s(8)*s(15),(true->[])),arc(s(7)*s(11),1,s(11)*s(16),(true->[])),arc(s(7)*s(11),2,s(11)*s(16),(true->[])),arc(s(12)*s(13),0,s(3)*s(21),(true->[])),arc(s(12)*s(13),1,s(20)*s(18),(true->[])),arc(s(12)*s(13),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(10),(true->[])),arc(s(14)*s(7),1,s(19)*s(11),(true->[])),arc(s(14)*s(7),2,s(19)*s(11),(true->[])),arc(s(8)*s(10),0,s(8)*s(15),(true->[])),arc(s(8)*s(10),1,s(13)*s(14),(true->[])),arc(s(8)*s(10),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(8)*s(15),(true->[])),arc(s(11)*s(11),1,s(18)*s(16),(true->[])),arc(s(11)*s(11),2,s(18)*s(16),(true->[])),arc(s(20)*s(12),0,s(3)*s(21),(true->[])),arc(s(20)*s(12),1,s(30)*s(17),(true->[])),arc(s(20)*s(12),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(6),(true->[])),arc(s(23)*s(4),1,s(29)*s(7),(true->[])),arc(s(23)*s(4),2,s(29)*s(7),(true->[])),arc(s(15)*s(6),0,s(15)*s(10),(true->[])),arc(s(15)*s(6),1,s(22)*s(9),(true->[])),arc(s(15)*s(6),2,s(23)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(10),(true->[])),arc(s(19)*s(7),1,s(28)*s(11),(true->[])),arc(s(19)*s(7),2,s(28)*s(11),(true->[])),arc(s(13)*s(9),0,s(8)*s(15),(true->[])),arc(s(13)*s(9),1,s(21)*s(13),(true->[])),arc(s(13)*s(9),2,s(23)*s(7),(true->[])),arc(s(18)*s(11),0,s(8)*s(15),(true->[])),arc(s(18)*s(11),1,s(27)*s(16),(true->[])),arc(s(18)*s(11),2,s(27)*s(16),(true->[])),arc(s(26)*s(16),0,s(3)*s(21),(true->[])),arc(s(26)*s(16),1,s(37)*s(21),(true->[])),arc(s(26)*s(16),2,s(37)*s(21),(true->[])),arc(s(21)*s(8),0,s(8)*s(15),(true->[])),arc(s(21)*s(8),1,s(31)*s(12),(true->[])),arc(s(21)*s(8),2,s(34)*s(4),(true->[])),arc(s(27)*s(11),0,s(8)*s(15),(true->[])),arc(s(27)*s(11),1,s(38)*s(16),(true->[])),arc(s(27)*s(11),2,s(38)*s(16),(true->[])),arc(s(22)*s(5),0,s(15)*s(10),(true->[])),arc(s(22)*s(5),1,s(32)*s(8),(true->[])),arc(s(22)*s(5),2,s(34)*s(4),(true->[])),arc(s(28)*s(7),0,s(15)*s(10),(true->[])),arc(s(28)*s(7),1,s(39)*s(11),(true->[])),arc(s(28)*s(7),2,s(39)*s(11),(true->[])),arc(s(24)*s(3),0,s(24)*s(6),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(34)*s(4),(true->[])),arc(s(29)*s(4),0,s(24)*s(6),(true->[])),arc(s(29)*s(4),1,s(40)*s(7),(true->[])),arc(s(29)*s(4),2,s(40)*s(7),(true->[])),arc(s(34)*s(2),0,s(35)*s(3),(true->[])),arc(s(34)*s(2),1,s(45)*s(4),(true->[])),arc(s(34)*s(2),2,s(45)*s(4),(true->[])),arc(s(36)*s(1),0,s(47)*s(1),(true->[])),arc(s(36)*s(1),1,s(47)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(2),(true->[])),arc(s(3)*s(21),0,s(3)*s(22),(true->[])),arc(s(3)*s(21),1,s(6)*s(21),(true->[])),arc(s(3)*s(21),2,s(7)*s(21),(true->[])),arc(s(6)*s(20),0,s(3)*s(22),(true->[])),arc(s(6)*s(20),1,s(12)*s(20),(true->[])),arc(s(6)*s(20),2,s(14)*s(16),(true->[])),arc(s(7)*s(16),0,s(8)*s(21),(true->[])),arc(s(7)*s(16),1,s(11)*s(21),(true->[])),arc(s(7)*s(16),2,s(11)*s(21),(true->[])),arc(s(12)*s(19),0,s(3)*s(22),(true->[])),arc(s(12)*s(19),1,s(20)*s(19),(true->[])),arc(s(12)*s(19),2,s(23)*s(11),(true->[])),arc(s(14)*s(11),0,s(15)*s(15),(true->[])),arc(s(14)*s(11),1,s(19)*s(16),(true->[])),arc(s(14)*s(11),2,s(19)*s(16),(true->[])),arc(s(8)*s(15),0,s(8)*s(21),(true->[])),arc(s(8)*s(15),1,s(13)*s(20),(true->[])),arc(s(8)*s(15),2,s(14)*s(16),(true->[])),arc(s(11)*s(16),0,s(8)*s(21),(true->[])),arc(s(11)*s(16),1,s(18)*s(21),(true->[])),arc(s(11)*s(16),2,s(18)*s(21),(true->[])),arc(s(20)*s(18),0,s(3)*s(22),(true->[])),arc(s(20)*s(18),1,s(30)*s(18),(true->[])),arc(s(20)*s(18),2,s(34)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(10),(true->[])),arc(s(23)*s(7),1,s(29)*s(11),(true->[])),arc(s(23)*s(7),2,s(29)*s(11),(true->[])),arc(s(15)*s(10),0,s(15)*s(15),(true->[])),arc(s(15)*s(10),1,s(22)*s(14),(true->[])),arc(s(15)*s(10),2,s(23)*s(11),(true->[])),arc(s(19)*s(11),0,s(15)*s(15),(true->[])),arc(s(19)*s(11),1,s(28)*s(16),(true->[])),arc(s(19)*s(11),2,s(28)*s(16),(true->[])),arc(s(13)*s(14),0,s(8)*s(21),(true->[])),arc(s(13)*s(14),1,s(21)*s(19),(true->[])),arc(s(13)*s(14),2,s(23)*s(11),(true->[])),arc(s(18)*s(16),0,s(8)*s(21),(true->[])),arc(s(18)*s(16),1,s(27)*s(21),(true->[])),arc(s(18)*s(16),2,s(27)*s(21),(true->[])),arc(s(30)*s(17),0,s(3)*s(22),(true->[])),arc(s(30)*s(17),1,s(41)*s(17),(true->[])),arc(s(30)*s(17),2,s(47)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(6),(true->[])),arc(s(34)*s(4),1,s(45)*s(7),(true->[])),arc(s(34)*s(4),2,s(45)*s(7),(true->[])),arc(s(24)*s(6),0,s(24)*s(10),(true->[])),arc(s(24)*s(6),1,s(33)*s(9),(true->[])),arc(s(24)*s(6),2,s(34)*s(7),(true->[])),arc(s(29)*s(7),0,s(24)*s(10),(true->[])),arc(s(29)*s(7),1,s(40)*s(11),(true->[])),arc(s(29)*s(7),2,s(40)*s(11),(true->[])),arc(s(22)*s(9),0,s(15)*s(15),(true->[])),arc(s(22)*s(9),1,s(32)*s(13),(true->[])),arc(s(22)*s(9),2,s(34)*s(7),(true->[])),arc(s(28)*s(11),0,s(15)*s(15),(true->[])),arc(s(28)*s(11),1,s(39)*s(16),(true->[])),arc(s(28)*s(11),2,s(39)*s(16),(true->[])),arc(s(21)*s(13),0,s(8)*s(21),(true->[])),arc(s(21)*s(13),1,s(31)*s(18),(true->[])),arc(s(21)*s(13),2,s(34)*s(7),(true->[])),arc(s(27)*s(16),0,s(8)*s(21),(true->[])),arc(s(27)*s(16),1,s(38)*s(21),(true->[])),arc(s(27)*s(16),2,s(38)*s(21),(true->[])),arc(s(37)*s(21),0,s(3)*s(22),(true->[])),arc(s(37)*s(21),1,s(37)*s(21),(true->[])),arc(s(37)*s(21),2,s(37)*s(21),(true->[])),arc(s(31)*s(12),0,s(8)*s(21),(true->[])),arc(s(31)*s(12),1,s(42)*s(17),(true->[])),arc(s(31)*s(12),2,s(47)*s(4),(true->[])),arc(s(38)*s(16),0,s(8)*s(21),(true->[])),arc(s(38)*s(16),1,s(38)*s(21),(true->[])),arc(s(38)*s(16),2,s(38)*s(21),(true->[])),arc(s(32)*s(8),0,s(15)*s(15),(true->[])),arc(s(32)*s(8),1,s(43)*s(12),(true->[])),arc(s(32)*s(8),2,s(47)*s(4),(true->[])),arc(s(39)*s(11),0,s(15)*s(15),(true->[])),arc(s(39)*s(11),1,s(39)*s(16),(true->[])),arc(s(39)*s(11),2,s(39)*s(16),(true->[])),arc(s(33)*s(5),0,s(24)*s(10),(true->[])),arc(s(33)*s(5),1,s(44)*s(8),(true->[])),arc(s(33)*s(5),2,s(47)*s(4),(true->[])),arc(s(40)*s(7),0,s(24)*s(10),(true->[])),arc(s(40)*s(7),1,s(40)*s(11),(true->[])),arc(s(40)*s(7),2,s(40)*s(11),(true->[])),arc(s(35)*s(3),0,s(35)*s(6),(true->[])),arc(s(35)*s(3),1,s(46)*s(5),(true->[])),arc(s(35)*s(3),2,s(47)*s(4),(true->[])),arc(s(45)*s(4),0,s(35)*s(6),(true->[])),arc(s(45)*s(4),1,s(45)*s(7),(true->[])),arc(s(45)*s(4),2,s(45)*s(7),(true->[])),arc(s(47)*s(1),0,s(47)*s(1),(true->[])),arc(s(47)*s(1),1,s(47)*s(1),(true->[])),arc(s(47)*s(1),2,s(47)*s(2),(true->[])),arc(s(47)*s(2),0,s(47)*s(3),(true->[])),arc(s(47)*s(2),1,s(47)*s(4),(true->[])),arc(s(47)*s(2),2,s(47)*s(4),(true->[])),arc(s(3)*s(22),0,s(3)*s(22),(true->[])),arc(s(3)*s(22),1,s(6)*s(22),(true->[])),arc(s(3)*s(22),2,s(7)*s(22),(true->[])),arc(s(6)*s(21),0,s(3)*s(22),(true->[])),arc(s(6)*s(21),1,s(12)*s(21),(true->[])),arc(s(6)*s(21),2,s(14)*s(21),(true->[])),arc(s(7)*s(21),0,s(8)*s(22),(true->[])),arc(s(7)*s(21),1,s(11)*s(21),(true->[])),arc(s(7)*s(21),2,s(11)*s(21),(true->[])),arc(s(12)*s(20),0,s(3)*s(22),(true->[])),arc(s(12)*s(20),1,s(20)*s(20),(true->[])),arc(s(12)*s(20),2,s(23)*s(16),(true->[])),arc(s(14)*s(16),0,s(15)*s(21),(true->[])),arc(s(14)*s(16),1,s(19)*s(21),(true->[])),arc(s(14)*s(16),2,s(19)*s(21),(true->[])),arc(s(8)*s(21),0,s(8)*s(22),(true->[])),arc(s(8)*s(21),1,s(13)*s(21),(true->[])),arc(s(8)*s(21),2,s(14)*s(21),(true->[])),arc(s(11)*s(21),0,s(8)*s(22),(true->[])),arc(s(11)*s(21),1,s(18)*s(21),(true->[])),arc(s(11)*s(21),2,s(18)*s(21),(true->[])),arc(s(20)*s(19),0,s(3)*s(22),(true->[])),arc(s(20)*s(19),1,s(30)*s(19),(true->[])),arc(s(20)*s(19),2,s(34)*s(11),(true->[])),arc(s(23)*s(11),0,s(24)*s(15),(true->[])),arc(s(23)*s(11),1,s(29)*s(16),(true->[])),arc(s(23)*s(11),2,s(29)*s(16),(true->[])),arc(s(15)*s(15),0,s(15)*s(21),(true->[])),arc(s(15)*s(15),1,s(22)*s(20),(true->[])),arc(s(15)*s(15),2,s(23)*s(16),(true->[])),arc(s(19)*s(16),0,s(15)*s(21),(true->[])),arc(s(19)*s(16),1,s(28)*s(21),(true->[])),arc(s(19)*s(16),2,s(28)*s(21),(true->[])),arc(s(13)*s(20),0,s(8)*s(22),(true->[])),arc(s(13)*s(20),1,s(21)*s(20),(true->[])),arc(s(13)*s(20),2,s(23)*s(16),(true->[])),arc(s(18)*s(21),0,s(8)*s(22),(true->[])),arc(s(18)*s(21),1,s(27)*s(21),(true->[])),arc(s(18)*s(21),2,s(27)*s(21),(true->[])),arc(s(30)*s(18),0,s(3)*s(22),(true->[])),arc(s(30)*s(18),1,s(41)*s(18),(true->[])),arc(s(30)*s(18),2,s(47)*s(7),(true->[])),arc(s(34)*s(7),0,s(35)*s(10),(true->[])),arc(s(34)*s(7),1,s(45)*s(11),(true->[])),arc(s(34)*s(7),2,s(45)*s(11),(true->[])),arc(s(24)*s(10),0,s(24)*s(15),(true->[])),arc(s(24)*s(10),1,s(33)*s(14),(true->[])),arc(s(24)*s(10),2,s(34)*s(11),(true->[])),arc(s(29)*s(11),0,s(24)*s(15),(true->[])),arc(s(29)*s(11),1,s(40)*s(16),(true->[])),arc(s(29)*s(11),2,s(40)*s(16),(true->[])),arc(s(22)*s(14),0,s(15)*s(21),(true->[])),arc(s(22)*s(14),1,s(32)*s(19),(true->[])),arc(s(22)*s(14),2,s(34)*s(11),(true->[])),arc(s(28)*s(16),0,s(15)*s(21),(true->[])),arc(s(28)*s(16),1,s(39)*s(21),(true->[])),arc(s(28)*s(16),2,s(39)*s(21),(true->[])),arc(s(21)*s(19),0,s(8)*s(22),(true->[])),arc(s(21)*s(19),1,s(31)*s(19),(true->[])),arc(s(21)*s(19),2,s(34)*s(11),(true->[])),arc(s(27)*s(21),0,s(8)*s(22),(true->[])),arc(s(27)*s(21),1,s(38)*s(21),(true->[])),arc(s(27)*s(21),2,s(38)*s(21),(true->[])),arc(s(41)*s(17),0,s(3)*s(22),(true->[])),arc(s(41)*s(17),1,s(41)*s(17),(true->[])),arc(s(41)*s(17),2,s(47)*s(4),(true->[])),arc(s(47)*s(4),0,s(47)*s(6),(true->[])),arc(s(47)*s(4),1,s(47)*s(7),(true->[])),arc(s(47)*s(4),2,s(47)*s(7),(true->[])),arc(s(35)*s(6),0,s(35)*s(10),(true->[])),arc(s(35)*s(6),1,s(46)*s(9),(true->[])),arc(s(35)*s(6),2,s(47)*s(7),(true->[])),arc(s(45)*s(7),0,s(35)*s(10),(true->[])),arc(s(45)*s(7),1,s(45)*s(11),(true->[])),arc(s(45)*s(7),2,s(45)*s(11),(true->[])),arc(s(33)*s(9),0,s(24)*s(15),(true->[])),arc(s(33)*s(9),1,s(44)*s(13),(true->[])),arc(s(33)*s(9),2,s(47)*s(7),(true->[])),arc(s(40)*s(11),0,s(24)*s(15),(true->[])),arc(s(40)*s(11),1,s(40)*s(16),(true->[])),arc(s(40)*s(11),2,s(40)*s(16),(true->[])),arc(s(32)*s(13),0,s(15)*s(21),(true->[])),arc(s(32)*s(13),1,s(43)*s(18),(true->[])),arc(s(32)*s(13),2,s(47)*s(7),(true->[])),arc(s(39)*s(16),0,s(15)*s(21),(true->[])),arc(s(39)*s(16),1,s(39)*s(21),(true->[])),arc(s(39)*s(16),2,s(39)*s(21),(true->[])),arc(s(31)*s(18),0,s(8)*s(22),(true->[])),arc(s(31)*s(18),1,s(42)*s(18),(true->[])),arc(s(31)*s(18),2,s(47)*s(7),(true->[])),arc(s(38)*s(21),0,s(8)*s(22),(true->[])),arc(s(38)*s(21),1,s(38)*s(21),(true->[])),arc(s(38)*s(21),2,s(38)*s(21),(true->[])),arc(s(42)*s(17),0,s(8)*s(22),(true->[])),arc(s(42)*s(17),1,s(42)*s(17),(true->[])),arc(s(42)*s(17),2,s(47)*s(4),(true->[])),arc(s(43)*s(12),0,s(15)*s(21),(true->[])),arc(s(43)*s(12),1,s(43)*s(17),(true->[])),arc(s(43)*s(12),2,s(47)*s(4),(true->[])),arc(s(44)*s(8),0,s(24)*s(15),(true->[])),arc(s(44)*s(8),1,s(44)*s(12),(true->[])),arc(s(44)*s(8),2,s(47)*s(4),(true->[])),arc(s(46)*s(5),0,s(35)*s(10),(true->[])),arc(s(46)*s(5),1,s(46)*s(8),(true->[])),arc(s(46)*s(5),2,s(47)*s(4),(true->[])),arc(s(47)*s(3),0,s(47)*s(6),(true->[])),arc(s(47)*s(3),1,s(47)*s(5),(true->[])),arc(s(47)*s(3),2,s(47)*s(4),(true->[])),arc(s(6)*s(22),0,s(3)*s(22),(true->[])),arc(s(6)*s(22),1,s(12)*s(22),(true->[])),arc(s(6)*s(22),2,s(14)*s(22),(true->[])),arc(s(7)*s(22),0,s(8)*s(22),(true->[])),arc(s(7)*s(22),1,s(11)*s(22),(true->[])),arc(s(7)*s(22),2,s(11)*s(22),(true->[])),arc(s(12)*s(21),0,s(3)*s(22),(true->[])),arc(s(12)*s(21),1,s(20)*s(21),(true->[])),arc(s(12)*s(21),2,s(23)*s(21),(true->[])),arc(s(14)*s(21),0,s(15)*s(22),(true->[])),arc(s(14)*s(21),1,s(19)*s(21),(true->[])),arc(s(14)*s(21),2,s(19)*s(21),(true->[])),arc(s(8)*s(22),0,s(8)*s(22),(true->[])),arc(s(8)*s(22),1,s(13)*s(22),(true->[])),arc(s(8)*s(22),2,s(14)*s(22),(true->[])),arc(s(20)*s(20),0,s(3)*s(22),(true->[])),arc(s(20)*s(20),1,s(30)*s(20),(true->[])),arc(s(20)*s(20),2,s(34)*s(16),(true->[])),arc(s(23)*s(16),0,s(24)*s(21),(true->[])),arc(s(23)*s(16),1,s(29)*s(21),(true->[])),arc(s(23)*s(16),2,s(29)*s(21),(true->[])),arc(s(15)*s(21),0,s(15)*s(22),(true->[])),arc(s(15)*s(21),1,s(22)*s(21),(true->[])),arc(s(15)*s(21),2,s(23)*s(21),(true->[])),arc(s(19)*s(21),0,s(15)*s(22),(true->[])),arc(s(19)*s(21),1,s(28)*s(21),(true->[])),arc(s(19)*s(21),2,s(28)*s(21),(true->[])),arc(s(13)*s(21),0,s(8)*s(22),(true->[])),arc(s(13)*s(21),1,s(21)*s(21),(true->[])),arc(s(13)*s(21),2,s(23)*s(21),(true->[])),arc(s(30)*s(19),0,s(3)*s(22),(true->[])),arc(s(30)*s(19),1,s(41)*s(19),(true->[])),arc(s(30)*s(19),2,s(47)*s(11),(true->[])),arc(s(34)*s(11),0,s(35)*s(15),(true->[])),arc(s(34)*s(11),1,s(45)*s(16),(true->[])),arc(s(34)*s(11),2,s(45)*s(16),(true->[])),arc(s(24)*s(15),0,s(24)*s(21),(true->[])),arc(s(24)*s(15),1,s(33)*s(20),(true->[])),arc(s(24)*s(15),2,s(34)*s(16),(true->[])),arc(s(29)*s(16),0,s(24)*s(21),(true->[])),arc(s(29)*s(16),1,s(40)*s(21),(true->[])),arc(s(29)*s(16),2,s(40)*s(21),(true->[])),arc(s(22)*s(20),0,s(15)*s(22),(true->[])),arc(s(22)*s(20),1,s(32)*s(20),(true->[])),arc(s(22)*s(20),2,s(34)*s(16),(true->[])),arc(s(28)*s(21),0,s(15)*s(22),(true->[])),arc(s(28)*s(21),1,s(39)*s(21),(true->[])),arc(s(28)*s(21),2,s(39)*s(21),(true->[])),arc(s(21)*s(20),0,s(8)*s(22),(true->[])),arc(s(21)*s(20),1,s(31)*s(20),(true->[])),arc(s(21)*s(20),2,s(34)*s(16),(true->[])),arc(s(41)*s(18),0,s(3)*s(22),(true->[])),arc(s(41)*s(18),1,s(41)*s(18),(true->[])),arc(s(41)*s(18),2,s(47)*s(7),(true->[])),arc(s(47)*s(7),0,s(47)*s(10),(true->[])),arc(s(47)*s(7),1,s(47)*s(11),(true->[])),arc(s(47)*s(7),2,s(47)*s(11),(true->[])),arc(s(35)*s(10),0,s(35)*s(15),(true->[])),arc(s(35)*s(10),1,s(46)*s(14),(true->[])),arc(s(35)*s(10),2,s(47)*s(11),(true->[])),arc(s(45)*s(11),0,s(35)*s(15),(true->[])),arc(s(45)*s(11),1,s(45)*s(16),(true->[])),arc(s(45)*s(11),2,s(45)*s(16),(true->[])),arc(s(33)*s(14),0,s(24)*s(21),(true->[])),arc(s(33)*s(14),1,s(44)*s(19),(true->[])),arc(s(33)*s(14),2,s(47)*s(11),(true->[])),arc(s(40)*s(16),0,s(24)*s(21),(true->[])),arc(s(40)*s(16),1,s(40)*s(21),(true->[])),arc(s(40)*s(16),2,s(40)*s(21),(true->[])),arc(s(32)*s(19),0,s(15)*s(22),(true->[])),arc(s(32)*s(19),1,s(43)*s(19),(true->[])),arc(s(32)*s(19),2,s(47)*s(11),(true->[])),arc(s(39)*s(21),0,s(15)*s(22),(true->[])),arc(s(39)*s(21),1,s(39)*s(21),(true->[])),arc(s(39)*s(21),2,s(39)*s(21),(true->[])),arc(s(31)*s(19),0,s(8)*s(22),(true->[])),arc(s(31)*s(19),1,s(42)*s(19),(true->[])),arc(s(31)*s(19),2,s(47)*s(11),(true->[])),arc(s(47)*s(6),0,s(47)*s(10),(true->[])),arc(s(47)*s(6),1,s(47)*s(9),(true->[])),arc(s(47)*s(6),2,s(47)*s(7),(true->[])),arc(s(46)*s(9),0,s(35)*s(15),(true->[])),arc(s(46)*s(9),1,s(46)*s(13),(true->[])),arc(s(46)*s(9),2,s(47)*s(7),(true->[])),arc(s(44)*s(13),0,s(24)*s(21),(true->[])),arc(s(44)*s(13),1,s(44)*s(18),(true->[])),arc(s(44)*s(13),2,s(47)*s(7),(true->[])),arc(s(43)*s(18),0,s(15)*s(22),(true->[])),arc(s(43)*s(18),1,s(43)*s(18),(true->[])),arc(s(43)*s(18),2,s(47)*s(7),(true->[])),arc(s(42)*s(18),0,s(8)*s(22),(true->[])),arc(s(42)*s(18),1,s(42)*s(18),(true->[])),arc(s(42)*s(18),2,s(47)*s(7),(true->[])),arc(s(43)*s(17),0,s(15)*s(22),(true->[])),arc(s(43)*s(17),1,s(43)*s(17),(true->[])),arc(s(43)*s(17),2,s(47)*s(4),(true->[])),arc(s(44)*s(12),0,s(24)*s(21),(true->[])),arc(s(44)*s(12),1,s(44)*s(17),(true->[])),arc(s(44)*s(12),2,s(47)*s(4),(true->[])),arc(s(46)*s(8),0,s(35)*s(15),(true->[])),arc(s(46)*s(8),1,s(46)*s(12),(true->[])),arc(s(46)*s(8),2,s(47)*s(4),(true->[])),arc(s(47)*s(5),0,s(47)*s(10),(true->[])),arc(s(47)*s(5),1,s(47)*s(8),(true->[])),arc(s(47)*s(5),2,s(47)*s(4),(true->[])),arc(s(12)*s(22),0,s(3)*s(22),(true->[])),arc(s(12)*s(22),1,s(20)*s(22),(true->[])),arc(s(12)*s(22),2,s(23)*s(22),(true->[])),arc(s(14)*s(22),0,s(15)*s(22),(true->[])),arc(s(14)*s(22),1,s(19)*s(22),(true->[])),arc(s(14)*s(22),2,s(19)*s(22),(true->[])),arc(s(11)*s(22),0,s(8)*s(22),(true->[])),arc(s(11)*s(22),1,s(18)*s(22),(true->[])),arc(s(11)*s(22),2,s(18)*s(22),(true->[])),arc(s(20)*s(21),0,s(3)*s(22),(true->[])),arc(s(20)*s(21),1,s(30)*s(21),(true->[])),arc(s(20)*s(21),2,s(34)*s(21),(true->[])),arc(s(23)*s(21),0,s(24)*s(22),(true->[])),arc(s(23)*s(21),1,s(29)*s(21),(true->[])),arc(s(23)*s(21),2,s(29)*s(21),(true->[])),arc(s(15)*s(22),0,s(15)*s(22),(true->[])),arc(s(15)*s(22),1,s(22)*s(22),(true->[])),arc(s(15)*s(22),2,s(23)*s(22),(true->[])),arc(s(13)*s(22),0,s(8)*s(22),(true->[])),arc(s(13)*s(22),1,s(21)*s(22),(true->[])),arc(s(13)*s(22),2,s(23)*s(22),(true->[])),arc(s(30)*s(20),0,s(3)*s(22),(true->[])),arc(s(30)*s(20),1,s(41)*s(20),(true->[])),arc(s(30)*s(20),2,s(47)*s(16),(true->[])),arc(s(34)*s(16),0,s(35)*s(21),(true->[])),arc(s(34)*s(16),1,s(45)*s(21),(true->[])),arc(s(34)*s(16),2,s(45)*s(21),(true->[])),arc(s(24)*s(21),0,s(24)*s(22),(true->[])),arc(s(24)*s(21),1,s(33)*s(21),(true->[])),arc(s(24)*s(21),2,s(34)*s(21),(true->[])),arc(s(29)*s(21),0,s(24)*s(22),(true->[])),arc(s(29)*s(21),1,s(40)*s(21),(true->[])),arc(s(29)*s(21),2,s(40)*s(21),(true->[])),arc(s(22)*s(21),0,s(15)*s(22),(true->[])),arc(s(22)*s(21),1,s(32)*s(21),(true->[])),arc(s(22)*s(21),2,s(34)*s(21),(true->[])),arc(s(21)*s(21),0,s(8)*s(22),(true->[])),arc(s(21)*s(21),1,s(31)*s(21),(true->[])),arc(s(21)*s(21),2,s(34)*s(21),(true->[])),arc(s(41)*s(19),0,s(3)*s(22),(true->[])),arc(s(41)*s(19),1,s(41)*s(19),(true->[])),arc(s(41)*s(19),2,s(47)*s(11),(true->[])),arc(s(47)*s(11),0,s(47)*s(15),(true->[])),arc(s(47)*s(11),1,s(47)*s(16),(true->[])),arc(s(47)*s(11),2,s(47)*s(16),(true->[])),arc(s(35)*s(15),0,s(35)*s(21),(true->[])),arc(s(35)*s(15),1,s(46)*s(20),(true->[])),arc(s(35)*s(15),2,s(47)*s(16),(true->[])),arc(s(45)*s(16),0,s(35)*s(21),(true->[])),arc(s(45)*s(16),1,s(45)*s(21),(true->[])),arc(s(45)*s(16),2,s(45)*s(21),(true->[])),arc(s(33)*s(20),0,s(24)*s(22),(true->[])),arc(s(33)*s(20),1,s(44)*s(20),(true->[])),arc(s(33)*s(20),2,s(47)*s(16),(true->[])),arc(s(40)*s(21),0,s(24)*s(22),(true->[])),arc(s(40)*s(21),1,s(40)*s(21),(true->[])),arc(s(40)*s(21),2,s(40)*s(21),(true->[])),arc(s(32)*s(20),0,s(15)*s(22),(true->[])),arc(s(32)*s(20),1,s(43)*s(20),(true->[])),arc(s(32)*s(20),2,s(47)*s(16),(true->[])),arc(s(31)*s(20),0,s(8)*s(22),(true->[])),arc(s(31)*s(20),1,s(42)*s(20),(true->[])),arc(s(31)*s(20),2,s(47)*s(16),(true->[])),arc(s(47)*s(10),0,s(47)*s(15),(true->[])),arc(s(47)*s(10),1,s(47)*s(14),(true->[])),arc(s(47)*s(10),2,s(47)*s(11),(true->[])),arc(s(46)*s(14),0,s(35)*s(21),(true->[])),arc(s(46)*s(14),1,s(46)*s(19),(true->[])),arc(s(46)*s(14),2,s(47)*s(11),(true->[])),arc(s(44)*s(19),0,s(24)*s(22),(true->[])),arc(s(44)*s(19),1,s(44)*s(19),(true->[])),arc(s(44)*s(19),2,s(47)*s(11),(true->[])),arc(s(43)*s(19),0,s(15)*s(22),(true->[])),arc(s(43)*s(19),1,s(43)*s(19),(true->[])),arc(s(43)*s(19),2,s(47)*s(11),(true->[])),arc(s(42)*s(19),0,s(8)*s(22),(true->[])),arc(s(42)*s(19),1,s(42)*s(19),(true->[])),arc(s(42)*s(19),2,s(47)*s(11),(true->[])),arc(s(47)*s(9),0,s(47)*s(15),(true->[])),arc(s(47)*s(9),1,s(47)*s(13),(true->[])),arc(s(47)*s(9),2,s(47)*s(7),(true->[])),arc(s(46)*s(13),0,s(35)*s(21),(true->[])),arc(s(46)*s(13),1,s(46)*s(18),(true->[])),arc(s(46)*s(13),2,s(47)*s(7),(true->[])),arc(s(44)*s(18),0,s(24)*s(22),(true->[])),arc(s(44)*s(18),1,s(44)*s(18),(true->[])),arc(s(44)*s(18),2,s(47)*s(7),(true->[])),arc(s(44)*s(17),0,s(24)*s(22),(true->[])),arc(s(44)*s(17),1,s(44)*s(17),(true->[])),arc(s(44)*s(17),2,s(47)*s(4),(true->[])),arc(s(46)*s(12),0,s(35)*s(21),(true->[])),arc(s(46)*s(12),1,s(46)*s(17),(true->[])),arc(s(46)*s(12),2,s(47)*s(4),(true->[])),arc(s(47)*s(8),0,s(47)*s(15),(true->[])),arc(s(47)*s(8),1,s(47)*s(12),(true->[])),arc(s(47)*s(8),2,s(47)*s(4),(true->[])),arc(s(20)*s(22),0,s(3)*s(22),(true->[])),arc(s(20)*s(22),1,s(30)*s(22),(true->[])),arc(s(20)*s(22),2,s(34)*s(22),(true->[])),arc(s(23)*s(22),0,s(24)*s(22),(true->[])),arc(s(23)*s(22),1,s(29)*s(22),(true->[])),arc(s(23)*s(22),2,s(29)*s(22),(true->[])),arc(s(19)*s(22),0,s(15)*s(22),(true->[])),arc(s(19)*s(22),1,s(28)*s(22),(true->[])),arc(s(19)*s(22),2,s(28)*s(22),(true->[])),arc(s(18)*s(22),0,s(8)*s(22),(true->[])),arc(s(18)*s(22),1,s(27)*s(22),(true->[])),arc(s(18)*s(22),2,s(27)*s(22),(true->[])),arc(s(30)*s(21),0,s(3)*s(22),(true->[])),arc(s(30)*s(21),1,s(41)*s(21),(true->[])),arc(s(30)*s(21),2,s(47)*s(21),(true->[])),arc(s(34)*s(21),0,s(35)*s(22),(true->[])),arc(s(34)*s(21),1,s(45)*s(21),(true->[])),arc(s(34)*s(21),2,s(45)*s(21),(true->[])),arc(s(24)*s(22),0,s(24)*s(22),(true->[])),arc(s(24)*s(22),1,s(33)*s(22),(true->[])),arc(s(24)*s(22),2,s(34)*s(22),(true->[])),arc(s(22)*s(22),0,s(15)*s(22),(true->[])),arc(s(22)*s(22),1,s(32)*s(22),(true->[])),arc(s(22)*s(22),2,s(34)*s(22),(true->[])),arc(s(21)*s(22),0,s(8)*s(22),(true->[])),arc(s(21)*s(22),1,s(31)*s(22),(true->[])),arc(s(21)*s(22),2,s(34)*s(22),(true->[])),arc(s(41)*s(20),0,s(3)*s(22),(true->[])),arc(s(41)*s(20),1,s(41)*s(20),(true->[])),arc(s(41)*s(20),2,s(47)*s(16),(true->[])),arc(s(47)*s(16),0,s(47)*s(21),(true->[])),arc(s(47)*s(16),1,s(47)*s(21),(true->[])),arc(s(47)*s(16),2,s(47)*s(21),(true->[])),arc(s(35)*s(21),0,s(35)*s(22),(true->[])),arc(s(35)*s(21),1,s(46)*s(21),(true->[])),arc(s(35)*s(21),2,s(47)*s(21),(true->[])),arc(s(45)*s(21),0,s(35)*s(22),(true->[])),arc(s(45)*s(21),1,s(45)*s(21),(true->[])),arc(s(45)*s(21),2,s(45)*s(21),(true->[])),arc(s(33)*s(21),0,s(24)*s(22),(true->[])),arc(s(33)*s(21),1,s(44)*s(21),(true->[])),arc(s(33)*s(21),2,s(47)*s(21),(true->[])),arc(s(32)*s(21),0,s(15)*s(22),(true->[])),arc(s(32)*s(21),1,s(43)*s(21),(true->[])),arc(s(32)*s(21),2,s(47)*s(21),(true->[])),arc(s(31)*s(21),0,s(8)*s(22),(true->[])),arc(s(31)*s(21),1,s(42)*s(21),(true->[])),arc(s(31)*s(21),2,s(47)*s(21),(true->[])),arc(s(47)*s(15),0,s(47)*s(21),(true->[])),arc(s(47)*s(15),1,s(47)*s(20),(true->[])),arc(s(47)*s(15),2,s(47)*s(16),(true->[])),arc(s(46)*s(20),0,s(35)*s(22),(true->[])),arc(s(46)*s(20),1,s(46)*s(20),(true->[])),arc(s(46)*s(20),2,s(47)*s(16),(true->[])),arc(s(44)*s(20),0,s(24)*s(22),(true->[])),arc(s(44)*s(20),1,s(44)*s(20),(true->[])),arc(s(44)*s(20),2,s(47)*s(16),(true->[])),arc(s(43)*s(20),0,s(15)*s(22),(true->[])),arc(s(43)*s(20),1,s(43)*s(20),(true->[])),arc(s(43)*s(20),2,s(47)*s(16),(true->[])),arc(s(42)*s(20),0,s(8)*s(22),(true->[])),arc(s(42)*s(20),1,s(42)*s(20),(true->[])),arc(s(42)*s(20),2,s(47)*s(16),(true->[])),arc(s(47)*s(14),0,s(47)*s(21),(true->[])),arc(s(47)*s(14),1,s(47)*s(19),(true->[])),arc(s(47)*s(14),2,s(47)*s(11),(true->[])),arc(s(46)*s(19),0,s(35)*s(22),(true->[])),arc(s(46)*s(19),1,s(46)*s(19),(true->[])),arc(s(46)*s(19),2,s(47)*s(11),(true->[])),arc(s(47)*s(13),0,s(47)*s(21),(true->[])),arc(s(47)*s(13),1,s(47)*s(18),(true->[])),arc(s(47)*s(13),2,s(47)*s(7),(true->[])),arc(s(46)*s(18),0,s(35)*s(22),(true->[])),arc(s(46)*s(18),1,s(46)*s(18),(true->[])),arc(s(46)*s(18),2,s(47)*s(7),(true->[])),arc(s(46)*s(17),0,s(35)*s(22),(true->[])),arc(s(46)*s(17),1,s(46)*s(17),(true->[])),arc(s(46)*s(17),2,s(47)*s(4),(true->[])),arc(s(47)*s(12),0,s(47)*s(21),(true->[])),arc(s(47)*s(12),1,s(47)*s(17),(true->[])),arc(s(47)*s(12),2,s(47)*s(4),(true->[])),arc(s(30)*s(22),0,s(3)*s(22),(true->[])),arc(s(30)*s(22),1,s(41)*s(22),(true->[])),arc(s(30)*s(22),2,s(47)*s(22),(true->[])),arc(s(34)*s(22),0,s(35)*s(22),(true->[])),arc(s(34)*s(22),1,s(45)*s(22),(true->[])),arc(s(34)*s(22),2,s(45)*s(22),(true->[])),arc(s(29)*s(22),0,s(24)*s(22),(true->[])),arc(s(29)*s(22),1,s(40)*s(22),(true->[])),arc(s(29)*s(22),2,s(40)*s(22),(true->[])),arc(s(28)*s(22),0,s(15)*s(22),(true->[])),arc(s(28)*s(22),1,s(39)*s(22),(true->[])),arc(s(28)*s(22),2,s(39)*s(22),(true->[])),arc(s(27)*s(22),0,s(8)*s(22),(true->[])),arc(s(27)*s(22),1,s(38)*s(22),(true->[])),arc(s(27)*s(22),2,s(38)*s(22),(true->[])),arc(s(41)*s(21),0,s(3)*s(22),(true->[])),arc(s(41)*s(21),1,s(41)*s(21),(true->[])),arc(s(41)*s(21),2,s(47)*s(21),(true->[])),arc(s(47)*s(21),0,s(47)*s(22),(true->[])),arc(s(47)*s(21),1,s(47)*s(21),(true->[])),arc(s(47)*s(21),2,s(47)*s(21),(true->[])),arc(s(35)*s(22),0,s(35)*s(22),(true->[])),arc(s(35)*s(22),1,s(46)*s(22),(true->[])),arc(s(35)*s(22),2,s(47)*s(22),(true->[])),arc(s(33)*s(22),0,s(24)*s(22),(true->[])),arc(s(33)*s(22),1,s(44)*s(22),(true->[])),arc(s(33)*s(22),2,s(47)*s(22),(true->[])),arc(s(32)*s(22),0,s(15)*s(22),(true->[])),arc(s(32)*s(22),1,s(43)*s(22),(true->[])),arc(s(32)*s(22),2,s(47)*s(22),(true->[])),arc(s(31)*s(22),0,s(8)*s(22),(true->[])),arc(s(31)*s(22),1,s(42)*s(22),(true->[])),arc(s(31)*s(22),2,s(47)*s(22),(true->[])),arc(s(46)*s(21),0,s(35)*s(22),(true->[])),arc(s(46)*s(21),1,s(46)*s(21),(true->[])),arc(s(46)*s(21),2,s(47)*s(21),(true->[])),arc(s(44)*s(21),0,s(24)*s(22),(true->[])),arc(s(44)*s(21),1,s(44)*s(21),(true->[])),arc(s(44)*s(21),2,s(47)*s(21),(true->[])),arc(s(43)*s(21),0,s(15)*s(22),(true->[])),arc(s(43)*s(21),1,s(43)*s(21),(true->[])),arc(s(43)*s(21),2,s(47)*s(21),(true->[])),arc(s(42)*s(21),0,s(8)*s(22),(true->[])),arc(s(42)*s(21),1,s(42)*s(21),(true->[])),arc(s(42)*s(21),2,s(47)*s(21),(true->[])),arc(s(47)*s(20),0,s(47)*s(22),(true->[])),arc(s(47)*s(20),1,s(47)*s(20),(true->[])),arc(s(47)*s(20),2,s(47)*s(16),(true->[])),arc(s(47)*s(19),0,s(47)*s(22),(true->[])),arc(s(47)*s(19),1,s(47)*s(19),(true->[])),arc(s(47)*s(19),2,s(47)*s(11),(true->[])),arc(s(47)*s(18),0,s(47)*s(22),(true->[])),arc(s(47)*s(18),1,s(47)*s(18),(true->[])),arc(s(47)*s(18),2,s(47)*s(7),(true->[])),arc(s(47)*s(17),0,s(47)*s(22),(true->[])),arc(s(47)*s(17),1,s(47)*s(17),(true->[])),arc(s(47)*s(17),2,s(47)*s(4),(true->[])),arc(s(41)*s(22),0,s(3)*s(22),(true->[])),arc(s(41)*s(22),1,s(41)*s(22),(true->[])),arc(s(41)*s(22),2,s(47)*s(22),(true->[])),arc(s(47)*s(22),0,s(47)*s(22),(true->[])),arc(s(47)*s(22),1,s(47)*s(22),(true->[])),arc(s(47)*s(22),2,s(47)*s(22),(true->[])),arc(s(45)*s(22),0,s(35)*s(22),(true->[])),arc(s(45)*s(22),1,s(45)*s(22),(true->[])),arc(s(45)*s(22),2,s(45)*s(22),(true->[])),arc(s(40)*s(22),0,s(24)*s(22),(true->[])),arc(s(40)*s(22),1,s(40)*s(22),(true->[])),arc(s(40)*s(22),2,s(40)*s(22),(true->[])),arc(s(39)*s(22),0,s(15)*s(22),(true->[])),arc(s(39)*s(22),1,s(39)*s(22),(true->[])),arc(s(39)*s(22),2,s(39)*s(22),(true->[])),arc(s(38)*s(22),0,s(8)*s(22),(true->[])),arc(s(38)*s(22),1,s(38)*s(22),(true->[])),arc(s(38)*s(22),2,s(38)*s(22),(true->[])),arc(s(46)*s(22),0,s(35)*s(22),(true->[])),arc(s(46)*s(22),1,s(46)*s(22),(true->[])),arc(s(46)*s(22),2,s(47)*s(22),(true->[])),arc(s(44)*s(22),0,s(24)*s(22),(true->[])),arc(s(44)*s(22),1,s(44)*s(22),(true->[])),arc(s(44)*s(22),2,s(47)*s(22),(true->[])),arc(s(43)*s(22),0,s(15)*s(22),(true->[])),arc(s(43)*s(22),1,s(43)*s(22),(true->[])),arc(s(43)*s(22),2,s(47)*s(22),(true->[])),arc(s(42)*s(22),0,s(8)*s(22),(true->[])),arc(s(42)*s(22),1,s(42)*s(22),(true->[])),arc(s(42)*s(22),2,s(47)*s(22),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(51)*s(3)),sink(s(52)*s(3)),sink(s(53)*s(3)),sink(s(54)*s(3)),sink(s(55)*s(3)),sink(s(56)*s(3)),sink(s(57)*s(3)),sink(s(58)*s(3)),sink(s(59)*s(3)),sink(s(60)*s(3)),sink(s(61)*s(3)),sink(s(62)*s(3))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(2),(true->[])),arc(s(2)*s(2),2,s(5)*s(2),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(3),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(2),0,s(3)*s(3),(true->[])),arc(s(5)*s(2),1,s(10)*s(2),(true->[])),arc(s(5)*s(2),2,s(10)*s(2),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(2),(true->[])),arc(s(7)*s(2),2,s(11)*s(2),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(6)*s(3),0,s(3)*s(3),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(3),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(2),0,s(3)*s(3),(true->[])),arc(s(10)*s(2),1,s(17)*s(2),(true->[])),arc(s(10)*s(2),2,s(17)*s(2),(true->[])),arc(s(8)*s(3),0,s(8)*s(3),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(2),0,s(8)*s(3),(true->[])),arc(s(11)*s(2),1,s(18)*s(2),(true->[])),arc(s(11)*s(2),2,s(18)*s(2),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(2),(true->[])),arc(s(14)*s(2),2,s(19)*s(2),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(12)*s(3),0,s(3)*s(3),(true->[])),arc(s(12)*s(3),1,s(20)*s(3),(true->[])),arc(s(12)*s(3),2,s(23)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(3),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(19)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(3),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(17)*s(2),0,s(3)*s(3),(true->[])),arc(s(17)*s(2),1,s(26)*s(2),(true->[])),arc(s(17)*s(2),2,s(26)*s(2),(true->[])),arc(s(13)*s(3),0,s(8)*s(3),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(2),0,s(8)*s(3),(true->[])),arc(s(18)*s(2),1,s(27)*s(2),(true->[])),arc(s(18)*s(2),2,s(27)*s(2),(true->[])),arc(s(15)*s(3),0,s(15)*s(3),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(23)*s(3),(true->[])),arc(s(19)*s(2),0,s(15)*s(3),(true->[])),arc(s(19)*s(2),1,s(28)*s(2),(true->[])),arc(s(19)*s(2),2,s(28)*s(2),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(29)*s(2),(true->[])),arc(s(23)*s(2),2,s(29)*s(2),(true->[])),arc(s(25)*s(1),0,s(36)*s(1),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(20)*s(3),0,s(3)*s(3),(true->[])),arc(s(20)*s(3),1,s(30)*s(3),(true->[])),arc(s(20)*s(3),2,s(34)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(3),(true->[])),arc(s(23)*s(3),1,s(29)*s(3),(true->[])),arc(s(23)*s(3),2,s(29)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(3),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(18)*s(3),0,s(8)*s(3),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(26)*s(2),0,s(3)*s(3),(true->[])),arc(s(26)*s(2),1,s(37)*s(2),(true->[])),arc(s(26)*s(2),2,s(37)*s(2),(true->[])),arc(s(21)*s(3),0,s(8)*s(3),(true->[])),arc(s(21)*s(3),1,s(31)*s(3),(true->[])),arc(s(21)*s(3),2,s(34)*s(3),(true->[])),arc(s(27)*s(2),0,s(8)*s(3),(true->[])),arc(s(27)*s(2),1,s(38)*s(2),(true->[])),arc(s(27)*s(2),2,s(38)*s(2),(true->[])),arc(s(22)*s(3),0,s(15)*s(3),(true->[])),arc(s(22)*s(3),1,s(32)*s(3),(true->[])),arc(s(22)*s(3),2,s(34)*s(3),(true->[])),arc(s(28)*s(2),0,s(15)*s(3),(true->[])),arc(s(28)*s(2),1,s(39)*s(2),(true->[])),arc(s(28)*s(2),2,s(39)*s(2),(true->[])),arc(s(24)*s(3),0,s(24)*s(3),(true->[])),arc(s(24)*s(3),1,s(33)*s(3),(true->[])),arc(s(24)*s(3),2,s(34)*s(3),(true->[])),arc(s(29)*s(2),0,s(24)*s(3),(true->[])),arc(s(29)*s(2),1,s(40)*s(2),(true->[])),arc(s(29)*s(2),2,s(40)*s(2),(true->[])),arc(s(34)*s(2),0,s(35)*s(3),(true->[])),arc(s(34)*s(2),1,s(41)*s(2),(true->[])),arc(s(34)*s(2),2,s(41)*s(2),(true->[])),arc(s(36)*s(1),0,s(49)*s(1),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(2),(true->[])),arc(s(30)*s(3),0,s(3)*s(3),(true->[])),arc(s(30)*s(3),1,s(42)*s(3),(true->[])),arc(s(30)*s(3),2,s(47)*s(3),(true->[])),arc(s(34)*s(3),0,s(35)*s(3),(true->[])),arc(s(34)*s(3),1,s(41)*s(3),(true->[])),arc(s(34)*s(3),2,s(41)*s(3),(true->[])),arc(s(29)*s(3),0,s(24)*s(3),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(40)*s(3),(true->[])),arc(s(28)*s(3),0,s(15)*s(3),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(39)*s(3),(true->[])),arc(s(27)*s(3),0,s(8)*s(3),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(38)*s(3),(true->[])),arc(s(37)*s(2),0,s(3)*s(3),(true->[])),arc(s(37)*s(2),1,s(50)*s(2),(true->[])),arc(s(37)*s(2),2,s(50)*s(2),(true->[])),arc(s(31)*s(3),0,s(8)*s(3),(true->[])),arc(s(31)*s(3),1,s(43)*s(3),(true->[])),arc(s(31)*s(3),2,s(47)*s(3),(true->[])),arc(s(38)*s(2),0,s(8)*s(3),(true->[])),arc(s(38)*s(2),1,s(51)*s(2),(true->[])),arc(s(38)*s(2),2,s(51)*s(2),(true->[])),arc(s(32)*s(3),0,s(15)*s(3),(true->[])),arc(s(32)*s(3),1,s(44)*s(3),(true->[])),arc(s(32)*s(3),2,s(47)*s(3),(true->[])),arc(s(39)*s(2),0,s(15)*s(3),(true->[])),arc(s(39)*s(2),1,s(52)*s(2),(true->[])),arc(s(39)*s(2),2,s(52)*s(2),(true->[])),arc(s(33)*s(3),0,s(24)*s(3),(true->[])),arc(s(33)*s(3),1,s(45)*s(3),(true->[])),arc(s(33)*s(3),2,s(47)*s(3),(true->[])),arc(s(40)*s(2),0,s(24)*s(3),(true->[])),arc(s(40)*s(2),1,s(53)*s(2),(true->[])),arc(s(40)*s(2),2,s(53)*s(2),(true->[])),arc(s(35)*s(3),0,s(35)*s(3),(true->[])),arc(s(35)*s(3),1,s(46)*s(3),(true->[])),arc(s(35)*s(3),2,s(47)*s(3),(true->[])),arc(s(41)*s(2),0,s(35)*s(3),(true->[])),arc(s(41)*s(2),1,s(54)*s(2),(true->[])),arc(s(41)*s(2),2,s(54)*s(2),(true->[])),arc(s(47)*s(2),0,s(48)*s(3),(true->[])),arc(s(47)*s(2),1,s(60)*s(2),(true->[])),arc(s(47)*s(2),2,s(60)*s(2),(true->[])),arc(s(49)*s(1),0,s(62)*s(1),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(2),(true->[])),arc(s(42)*s(3),0,s(3)*s(3),(true->[])),arc(s(42)*s(3),1,s(55)*s(3),(true->[])),arc(s(42)*s(3),2,s(62)*s(3),(true->[])),arc(s(47)*s(3),0,s(48)*s(3),(true->[])),arc(s(47)*s(3),1,s(60)*s(3),(true->[])),arc(s(47)*s(3),2,s(60)*s(3),(true->[])),arc(s(41)*s(3),0,s(35)*s(3),(true->[])),arc(s(41)*s(3),1,s(54)*s(3),(true->[])),arc(s(41)*s(3),2,s(54)*s(3),(true->[])),arc(s(40)*s(3),0,s(24)*s(3),(true->[])),arc(s(40)*s(3),1,s(53)*s(3),(true->[])),arc(s(40)*s(3),2,s(53)*s(3),(true->[])),arc(s(39)*s(3),0,s(15)*s(3),(true->[])),arc(s(39)*s(3),1,s(52)*s(3),(true->[])),arc(s(39)*s(3),2,s(52)*s(3),(true->[])),arc(s(38)*s(3),0,s(8)*s(3),(true->[])),arc(s(38)*s(3),1,s(51)*s(3),(true->[])),arc(s(38)*s(3),2,s(51)*s(3),(true->[])),arc(s(50)*s(2),0,s(3)*s(3),(true->[])),arc(s(50)*s(2),1,s(50)*s(2),(true->[])),arc(s(50)*s(2),2,s(50)*s(2),(true->[])),arc(s(43)*s(3),0,s(8)*s(3),(true->[])),arc(s(43)*s(3),1,s(56)*s(3),(true->[])),arc(s(43)*s(3),2,s(62)*s(3),(true->[])),arc(s(51)*s(2),0,s(8)*s(3),(true->[])),arc(s(51)*s(2),1,s(51)*s(2),(true->[])),arc(s(51)*s(2),2,s(51)*s(2),(true->[])),arc(s(44)*s(3),0,s(15)*s(3),(true->[])),arc(s(44)*s(3),1,s(57)*s(3),(true->[])),arc(s(44)*s(3),2,s(62)*s(3),(true->[])),arc(s(52)*s(2),0,s(15)*s(3),(true->[])),arc(s(52)*s(2),1,s(52)*s(2),(true->[])),arc(s(52)*s(2),2,s(52)*s(2),(true->[])),arc(s(45)*s(3),0,s(24)*s(3),(true->[])),arc(s(45)*s(3),1,s(58)*s(3),(true->[])),arc(s(45)*s(3),2,s(62)*s(3),(true->[])),arc(s(53)*s(2),0,s(24)*s(3),(true->[])),arc(s(53)*s(2),1,s(53)*s(2),(true->[])),arc(s(53)*s(2),2,s(53)*s(2),(true->[])),arc(s(46)*s(3),0,s(35)*s(3),(true->[])),arc(s(46)*s(3),1,s(59)*s(3),(true->[])),arc(s(46)*s(3),2,s(62)*s(3),(true->[])),arc(s(54)*s(2),0,s(35)*s(3),(true->[])),arc(s(54)*s(2),1,s(54)*s(2),(true->[])),arc(s(54)*s(2),2,s(54)*s(2),(true->[])),arc(s(48)*s(3),0,s(48)*s(3),(true->[])),arc(s(48)*s(3),1,s(61)*s(3),(true->[])),arc(s(48)*s(3),2,s(62)*s(3),(true->[])),arc(s(60)*s(2),0,s(48)*s(3),(true->[])),arc(s(60)*s(2),1,s(60)*s(2),(true->[])),arc(s(60)*s(2),2,s(60)*s(2),(true->[])),arc(s(62)*s(1),0,s(62)*s(1),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(2),(true->[])),arc(s(62)*s(2),0,s(62)*s(3),(true->[])),arc(s(62)*s(2),1,s(62)*s(2),(true->[])),arc(s(62)*s(2),2,s(62)*s(2),(true->[])),arc(s(55)*s(3),0,s(3)*s(3),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(62)*s(3),(true->[])),arc(s(62)*s(3),0,s(62)*s(3),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(3),(true->[])),arc(s(60)*s(3),0,s(48)*s(3),(true->[])),arc(s(60)*s(3),1,s(60)*s(3),(true->[])),arc(s(60)*s(3),2,s(60)*s(3),(true->[])),arc(s(54)*s(3),0,s(35)*s(3),(true->[])),arc(s(54)*s(3),1,s(54)*s(3),(true->[])),arc(s(54)*s(3),2,s(54)*s(3),(true->[])),arc(s(53)*s(3),0,s(24)*s(3),(true->[])),arc(s(53)*s(3),1,s(53)*s(3),(true->[])),arc(s(53)*s(3),2,s(53)*s(3),(true->[])),arc(s(52)*s(3),0,s(15)*s(3),(true->[])),arc(s(52)*s(3),1,s(52)*s(3),(true->[])),arc(s(52)*s(3),2,s(52)*s(3),(true->[])),arc(s(51)*s(3),0,s(8)*s(3),(true->[])),arc(s(51)*s(3),1,s(51)*s(3),(true->[])),arc(s(51)*s(3),2,s(51)*s(3),(true->[])),arc(s(56)*s(3),0,s(8)*s(3),(true->[])),arc(s(56)*s(3),1,s(56)*s(3),(true->[])),arc(s(56)*s(3),2,s(62)*s(3),(true->[])),arc(s(57)*s(3),0,s(15)*s(3),(true->[])),arc(s(57)*s(3),1,s(57)*s(3),(true->[])),arc(s(57)*s(3),2,s(62)*s(3),(true->[])),arc(s(58)*s(3),0,s(24)*s(3),(true->[])),arc(s(58)*s(3),1,s(58)*s(3),(true->[])),arc(s(58)*s(3),2,s(62)*s(3),(true->[])),arc(s(59)*s(3),0,s(35)*s(3),(true->[])),arc(s(59)*s(3),1,s(59)*s(3),(true->[])),arc(s(59)*s(3),2,s(62)*s(3),(true->[])),arc(s(61)*s(3),0,s(48)*s(3),(true->[])),arc(s(61)*s(3),1,s(61)*s(3),(true->[])),arc(s(61)*s(3),2,s(62)*s(3),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(51)*s(4)),sink(s(52)*s(4)),sink(s(53)*s(4)),sink(s(54)*s(4)),sink(s(55)*s(4)),sink(s(56)*s(4)),sink(s(57)*s(4)),sink(s(58)*s(4)),sink(s(59)*s(4)),sink(s(60)*s(4)),sink(s(61)*s(4)),sink(s(62)*s(4))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(3),(true->[])),arc(s(2)*s(2),2,s(5)*s(3),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(4),(true->[])),arc(s(3)*s(3),1,s(6)*s(3),(true->[])),arc(s(3)*s(3),2,s(7)*s(3),(true->[])),arc(s(5)*s(3),0,s(3)*s(4),(true->[])),arc(s(5)*s(3),1,s(10)*s(3),(true->[])),arc(s(5)*s(3),2,s(10)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(3),(true->[])),arc(s(7)*s(2),2,s(11)*s(3),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(4),0,s(3)*s(4),(true->[])),arc(s(3)*s(4),1,s(6)*s(4),(true->[])),arc(s(3)*s(4),2,s(7)*s(4),(true->[])),arc(s(6)*s(3),0,s(3)*s(4),(true->[])),arc(s(6)*s(3),1,s(12)*s(3),(true->[])),arc(s(6)*s(3),2,s(14)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(11)*s(3),(true->[])),arc(s(7)*s(3),2,s(11)*s(3),(true->[])),arc(s(10)*s(3),0,s(3)*s(4),(true->[])),arc(s(10)*s(3),1,s(17)*s(3),(true->[])),arc(s(10)*s(3),2,s(17)*s(3),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(13)*s(3),(true->[])),arc(s(8)*s(3),2,s(14)*s(3),(true->[])),arc(s(11)*s(3),0,s(8)*s(4),(true->[])),arc(s(11)*s(3),1,s(18)*s(3),(true->[])),arc(s(11)*s(3),2,s(18)*s(3),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(3),(true->[])),arc(s(14)*s(2),2,s(19)*s(3),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(6)*s(4),0,s(3)*s(4),(true->[])),arc(s(6)*s(4),1,s(12)*s(4),(true->[])),arc(s(6)*s(4),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(4),(true->[])),arc(s(7)*s(4),1,s(11)*s(4),(true->[])),arc(s(7)*s(4),2,s(11)*s(4),(true->[])),arc(s(12)*s(3),0,s(3)*s(4),(true->[])),arc(s(12)*s(3),1,s(20)*s(3),(true->[])),arc(s(12)*s(3),2,s(23)*s(3),(true->[])),arc(s(14)*s(3),0,s(15)*s(4),(true->[])),arc(s(14)*s(3),1,s(19)*s(3),(true->[])),arc(s(14)*s(3),2,s(19)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(4),(true->[])),arc(s(8)*s(4),1,s(13)*s(4),(true->[])),arc(s(8)*s(4),2,s(14)*s(4),(true->[])),arc(s(17)*s(3),0,s(3)*s(4),(true->[])),arc(s(17)*s(3),1,s(26)*s(3),(true->[])),arc(s(17)*s(3),2,s(26)*s(3),(true->[])),arc(s(13)*s(3),0,s(8)*s(4),(true->[])),arc(s(13)*s(3),1,s(21)*s(3),(true->[])),arc(s(13)*s(3),2,s(23)*s(3),(true->[])),arc(s(18)*s(3),0,s(8)*s(4),(true->[])),arc(s(18)*s(3),1,s(27)*s(3),(true->[])),arc(s(18)*s(3),2,s(27)*s(3),(true->[])),arc(s(15)*s(3),0,s(15)*s(4),(true->[])),arc(s(15)*s(3),1,s(22)*s(3),(true->[])),arc(s(15)*s(3),2,s(23)*s(3),(true->[])),arc(s(19)*s(3),0,s(15)*s(4),(true->[])),arc(s(19)*s(3),1,s(28)*s(3),(true->[])),arc(s(19)*s(3),2,s(28)*s(3),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(29)*s(3),(true->[])),arc(s(23)*s(2),2,s(29)*s(3),(true->[])),arc(s(25)*s(1),0,s(36)*s(1),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(12)*s(4),0,s(3)*s(4),(true->[])),arc(s(12)*s(4),1,s(20)*s(4),(true->[])),arc(s(12)*s(4),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(4),(true->[])),arc(s(14)*s(4),1,s(19)*s(4),(true->[])),arc(s(14)*s(4),2,s(19)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(4),(true->[])),arc(s(11)*s(4),1,s(18)*s(4),(true->[])),arc(s(11)*s(4),2,s(18)*s(4),(true->[])),arc(s(20)*s(3),0,s(3)*s(4),(true->[])),arc(s(20)*s(3),1,s(30)*s(3),(true->[])),arc(s(20)*s(3),2,s(34)*s(3),(true->[])),arc(s(23)*s(3),0,s(24)*s(4),(true->[])),arc(s(23)*s(3),1,s(29)*s(3),(true->[])),arc(s(23)*s(3),2,s(29)*s(3),(true->[])),arc(s(15)*s(4),0,s(15)*s(4),(true->[])),arc(s(15)*s(4),1,s(22)*s(4),(true->[])),arc(s(15)*s(4),2,s(23)*s(4),(true->[])),arc(s(13)*s(4),0,s(8)*s(4),(true->[])),arc(s(13)*s(4),1,s(21)*s(4),(true->[])),arc(s(13)*s(4),2,s(23)*s(4),(true->[])),arc(s(26)*s(3),0,s(3)*s(4),(true->[])),arc(s(26)*s(3),1,s(37)*s(3),(true->[])),arc(s(26)*s(3),2,s(37)*s(3),(true->[])),arc(s(21)*s(3),0,s(8)*s(4),(true->[])),arc(s(21)*s(3),1,s(31)*s(3),(true->[])),arc(s(21)*s(3),2,s(34)*s(3),(true->[])),arc(s(27)*s(3),0,s(8)*s(4),(true->[])),arc(s(27)*s(3),1,s(38)*s(3),(true->[])),arc(s(27)*s(3),2,s(38)*s(3),(true->[])),arc(s(22)*s(3),0,s(15)*s(4),(true->[])),arc(s(22)*s(3),1,s(32)*s(3),(true->[])),arc(s(22)*s(3),2,s(34)*s(3),(true->[])),arc(s(28)*s(3),0,s(15)*s(4),(true->[])),arc(s(28)*s(3),1,s(39)*s(3),(true->[])),arc(s(28)*s(3),2,s(39)*s(3),(true->[])),arc(s(24)*s(3),0,s(24)*s(4),(true->[])),arc(s(24)*s(3),1,s(33)*s(3),(true->[])),arc(s(24)*s(3),2,s(34)*s(3),(true->[])),arc(s(29)*s(3),0,s(24)*s(4),(true->[])),arc(s(29)*s(3),1,s(40)*s(3),(true->[])),arc(s(29)*s(3),2,s(40)*s(3),(true->[])),arc(s(34)*s(2),0,s(35)*s(3),(true->[])),arc(s(34)*s(2),1,s(41)*s(3),(true->[])),arc(s(34)*s(2),2,s(41)*s(3),(true->[])),arc(s(36)*s(1),0,s(49)*s(1),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(2),(true->[])),arc(s(20)*s(4),0,s(3)*s(4),(true->[])),arc(s(20)*s(4),1,s(30)*s(4),(true->[])),arc(s(20)*s(4),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(4),(true->[])),arc(s(23)*s(4),1,s(29)*s(4),(true->[])),arc(s(23)*s(4),2,s(29)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(4),(true->[])),arc(s(19)*s(4),1,s(28)*s(4),(true->[])),arc(s(19)*s(4),2,s(28)*s(4),(true->[])),arc(s(18)*s(4),0,s(8)*s(4),(true->[])),arc(s(18)*s(4),1,s(27)*s(4),(true->[])),arc(s(18)*s(4),2,s(27)*s(4),(true->[])),arc(s(30)*s(3),0,s(3)*s(4),(true->[])),arc(s(30)*s(3),1,s(42)*s(3),(true->[])),arc(s(30)*s(3),2,s(47)*s(3),(true->[])),arc(s(34)*s(3),0,s(35)*s(4),(true->[])),arc(s(34)*s(3),1,s(41)*s(3),(true->[])),arc(s(34)*s(3),2,s(41)*s(3),(true->[])),arc(s(24)*s(4),0,s(24)*s(4),(true->[])),arc(s(24)*s(4),1,s(33)*s(4),(true->[])),arc(s(24)*s(4),2,s(34)*s(4),(true->[])),arc(s(22)*s(4),0,s(15)*s(4),(true->[])),arc(s(22)*s(4),1,s(32)*s(4),(true->[])),arc(s(22)*s(4),2,s(34)*s(4),(true->[])),arc(s(21)*s(4),0,s(8)*s(4),(true->[])),arc(s(21)*s(4),1,s(31)*s(4),(true->[])),arc(s(21)*s(4),2,s(34)*s(4),(true->[])),arc(s(37)*s(3),0,s(3)*s(4),(true->[])),arc(s(37)*s(3),1,s(50)*s(3),(true->[])),arc(s(37)*s(3),2,s(50)*s(3),(true->[])),arc(s(31)*s(3),0,s(8)*s(4),(true->[])),arc(s(31)*s(3),1,s(43)*s(3),(true->[])),arc(s(31)*s(3),2,s(47)*s(3),(true->[])),arc(s(38)*s(3),0,s(8)*s(4),(true->[])),arc(s(38)*s(3),1,s(51)*s(3),(true->[])),arc(s(38)*s(3),2,s(51)*s(3),(true->[])),arc(s(32)*s(3),0,s(15)*s(4),(true->[])),arc(s(32)*s(3),1,s(44)*s(3),(true->[])),arc(s(32)*s(3),2,s(47)*s(3),(true->[])),arc(s(39)*s(3),0,s(15)*s(4),(true->[])),arc(s(39)*s(3),1,s(52)*s(3),(true->[])),arc(s(39)*s(3),2,s(52)*s(3),(true->[])),arc(s(33)*s(3),0,s(24)*s(4),(true->[])),arc(s(33)*s(3),1,s(45)*s(3),(true->[])),arc(s(33)*s(3),2,s(47)*s(3),(true->[])),arc(s(40)*s(3),0,s(24)*s(4),(true->[])),arc(s(40)*s(3),1,s(53)*s(3),(true->[])),arc(s(40)*s(3),2,s(53)*s(3),(true->[])),arc(s(35)*s(3),0,s(35)*s(4),(true->[])),arc(s(35)*s(3),1,s(46)*s(3),(true->[])),arc(s(35)*s(3),2,s(47)*s(3),(true->[])),arc(s(41)*s(3),0,s(35)*s(4),(true->[])),arc(s(41)*s(3),1,s(54)*s(3),(true->[])),arc(s(41)*s(3),2,s(54)*s(3),(true->[])),arc(s(47)*s(2),0,s(48)*s(3),(true->[])),arc(s(47)*s(2),1,s(60)*s(3),(true->[])),arc(s(47)*s(2),2,s(60)*s(3),(true->[])),arc(s(49)*s(1),0,s(62)*s(1),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(2),(true->[])),arc(s(30)*s(4),0,s(3)*s(4),(true->[])),arc(s(30)*s(4),1,s(42)*s(4),(true->[])),arc(s(30)*s(4),2,s(47)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(4),(true->[])),arc(s(34)*s(4),1,s(41)*s(4),(true->[])),arc(s(34)*s(4),2,s(41)*s(4),(true->[])),arc(s(29)*s(4),0,s(24)*s(4),(true->[])),arc(s(29)*s(4),1,s(40)*s(4),(true->[])),arc(s(29)*s(4),2,s(40)*s(4),(true->[])),arc(s(28)*s(4),0,s(15)*s(4),(true->[])),arc(s(28)*s(4),1,s(39)*s(4),(true->[])),arc(s(28)*s(4),2,s(39)*s(4),(true->[])),arc(s(27)*s(4),0,s(8)*s(4),(true->[])),arc(s(27)*s(4),1,s(38)*s(4),(true->[])),arc(s(27)*s(4),2,s(38)*s(4),(true->[])),arc(s(42)*s(3),0,s(3)*s(4),(true->[])),arc(s(42)*s(3),1,s(55)*s(3),(true->[])),arc(s(42)*s(3),2,s(62)*s(3),(true->[])),arc(s(47)*s(3),0,s(48)*s(4),(true->[])),arc(s(47)*s(3),1,s(60)*s(3),(true->[])),arc(s(47)*s(3),2,s(60)*s(3),(true->[])),arc(s(35)*s(4),0,s(35)*s(4),(true->[])),arc(s(35)*s(4),1,s(46)*s(4),(true->[])),arc(s(35)*s(4),2,s(47)*s(4),(true->[])),arc(s(33)*s(4),0,s(24)*s(4),(true->[])),arc(s(33)*s(4),1,s(45)*s(4),(true->[])),arc(s(33)*s(4),2,s(47)*s(4),(true->[])),arc(s(32)*s(4),0,s(15)*s(4),(true->[])),arc(s(32)*s(4),1,s(44)*s(4),(true->[])),arc(s(32)*s(4),2,s(47)*s(4),(true->[])),arc(s(31)*s(4),0,s(8)*s(4),(true->[])),arc(s(31)*s(4),1,s(43)*s(4),(true->[])),arc(s(31)*s(4),2,s(47)*s(4),(true->[])),arc(s(50)*s(3),0,s(3)*s(4),(true->[])),arc(s(50)*s(3),1,s(50)*s(3),(true->[])),arc(s(50)*s(3),2,s(50)*s(3),(true->[])),arc(s(43)*s(3),0,s(8)*s(4),(true->[])),arc(s(43)*s(3),1,s(56)*s(3),(true->[])),arc(s(43)*s(3),2,s(62)*s(3),(true->[])),arc(s(51)*s(3),0,s(8)*s(4),(true->[])),arc(s(51)*s(3),1,s(51)*s(3),(true->[])),arc(s(51)*s(3),2,s(51)*s(3),(true->[])),arc(s(44)*s(3),0,s(15)*s(4),(true->[])),arc(s(44)*s(3),1,s(57)*s(3),(true->[])),arc(s(44)*s(3),2,s(62)*s(3),(true->[])),arc(s(52)*s(3),0,s(15)*s(4),(true->[])),arc(s(52)*s(3),1,s(52)*s(3),(true->[])),arc(s(52)*s(3),2,s(52)*s(3),(true->[])),arc(s(45)*s(3),0,s(24)*s(4),(true->[])),arc(s(45)*s(3),1,s(58)*s(3),(true->[])),arc(s(45)*s(3),2,s(62)*s(3),(true->[])),arc(s(53)*s(3),0,s(24)*s(4),(true->[])),arc(s(53)*s(3),1,s(53)*s(3),(true->[])),arc(s(53)*s(3),2,s(53)*s(3),(true->[])),arc(s(46)*s(3),0,s(35)*s(4),(true->[])),arc(s(46)*s(3),1,s(59)*s(3),(true->[])),arc(s(46)*s(3),2,s(62)*s(3),(true->[])),arc(s(54)*s(3),0,s(35)*s(4),(true->[])),arc(s(54)*s(3),1,s(54)*s(3),(true->[])),arc(s(54)*s(3),2,s(54)*s(3),(true->[])),arc(s(48)*s(3),0,s(48)*s(4),(true->[])),arc(s(48)*s(3),1,s(61)*s(3),(true->[])),arc(s(48)*s(3),2,s(62)*s(3),(true->[])),arc(s(60)*s(3),0,s(48)*s(4),(true->[])),arc(s(60)*s(3),1,s(60)*s(3),(true->[])),arc(s(60)*s(3),2,s(60)*s(3),(true->[])),arc(s(62)*s(1),0,s(62)*s(1),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(2),(true->[])),arc(s(62)*s(2),0,s(62)*s(3),(true->[])),arc(s(62)*s(2),1,s(62)*s(3),(true->[])),arc(s(62)*s(2),2,s(62)*s(3),(true->[])),arc(s(42)*s(4),0,s(3)*s(4),(true->[])),arc(s(42)*s(4),1,s(55)*s(4),(true->[])),arc(s(42)*s(4),2,s(62)*s(4),(true->[])),arc(s(47)*s(4),0,s(48)*s(4),(true->[])),arc(s(47)*s(4),1,s(60)*s(4),(true->[])),arc(s(47)*s(4),2,s(60)*s(4),(true->[])),arc(s(41)*s(4),0,s(35)*s(4),(true->[])),arc(s(41)*s(4),1,s(54)*s(4),(true->[])),arc(s(41)*s(4),2,s(54)*s(4),(true->[])),arc(s(40)*s(4),0,s(24)*s(4),(true->[])),arc(s(40)*s(4),1,s(53)*s(4),(true->[])),arc(s(40)*s(4),2,s(53)*s(4),(true->[])),arc(s(39)*s(4),0,s(15)*s(4),(true->[])),arc(s(39)*s(4),1,s(52)*s(4),(true->[])),arc(s(39)*s(4),2,s(52)*s(4),(true->[])),arc(s(38)*s(4),0,s(8)*s(4),(true->[])),arc(s(38)*s(4),1,s(51)*s(4),(true->[])),arc(s(38)*s(4),2,s(51)*s(4),(true->[])),arc(s(55)*s(3),0,s(3)*s(4),(true->[])),arc(s(55)*s(3),1,s(55)*s(3),(true->[])),arc(s(55)*s(3),2,s(62)*s(3),(true->[])),arc(s(62)*s(3),0,s(62)*s(4),(true->[])),arc(s(62)*s(3),1,s(62)*s(3),(true->[])),arc(s(62)*s(3),2,s(62)*s(3),(true->[])),arc(s(48)*s(4),0,s(48)*s(4),(true->[])),arc(s(48)*s(4),1,s(61)*s(4),(true->[])),arc(s(48)*s(4),2,s(62)*s(4),(true->[])),arc(s(46)*s(4),0,s(35)*s(4),(true->[])),arc(s(46)*s(4),1,s(59)*s(4),(true->[])),arc(s(46)*s(4),2,s(62)*s(4),(true->[])),arc(s(45)*s(4),0,s(24)*s(4),(true->[])),arc(s(45)*s(4),1,s(58)*s(4),(true->[])),arc(s(45)*s(4),2,s(62)*s(4),(true->[])),arc(s(44)*s(4),0,s(15)*s(4),(true->[])),arc(s(44)*s(4),1,s(57)*s(4),(true->[])),arc(s(44)*s(4),2,s(62)*s(4),(true->[])),arc(s(43)*s(4),0,s(8)*s(4),(true->[])),arc(s(43)*s(4),1,s(56)*s(4),(true->[])),arc(s(43)*s(4),2,s(62)*s(4),(true->[])),arc(s(56)*s(3),0,s(8)*s(4),(true->[])),arc(s(56)*s(3),1,s(56)*s(3),(true->[])),arc(s(56)*s(3),2,s(62)*s(3),(true->[])),arc(s(57)*s(3),0,s(15)*s(4),(true->[])),arc(s(57)*s(3),1,s(57)*s(3),(true->[])),arc(s(57)*s(3),2,s(62)*s(3),(true->[])),arc(s(58)*s(3),0,s(24)*s(4),(true->[])),arc(s(58)*s(3),1,s(58)*s(3),(true->[])),arc(s(58)*s(3),2,s(62)*s(3),(true->[])),arc(s(59)*s(3),0,s(35)*s(4),(true->[])),arc(s(59)*s(3),1,s(59)*s(3),(true->[])),arc(s(59)*s(3),2,s(62)*s(3),(true->[])),arc(s(61)*s(3),0,s(48)*s(4),(true->[])),arc(s(61)*s(3),1,s(61)*s(3),(true->[])),arc(s(61)*s(3),2,s(62)*s(3),(true->[])),arc(s(55)*s(4),0,s(3)*s(4),(true->[])),arc(s(55)*s(4),1,s(55)*s(4),(true->[])),arc(s(55)*s(4),2,s(62)*s(4),(true->[])),arc(s(62)*s(4),0,s(62)*s(4),(true->[])),arc(s(62)*s(4),1,s(62)*s(4),(true->[])),arc(s(62)*s(4),2,s(62)*s(4),(true->[])),arc(s(60)*s(4),0,s(48)*s(4),(true->[])),arc(s(60)*s(4),1,s(60)*s(4),(true->[])),arc(s(60)*s(4),2,s(60)*s(4),(true->[])),arc(s(54)*s(4),0,s(35)*s(4),(true->[])),arc(s(54)*s(4),1,s(54)*s(4),(true->[])),arc(s(54)*s(4),2,s(54)*s(4),(true->[])),arc(s(53)*s(4),0,s(24)*s(4),(true->[])),arc(s(53)*s(4),1,s(53)*s(4),(true->[])),arc(s(53)*s(4),2,s(53)*s(4),(true->[])),arc(s(52)*s(4),0,s(15)*s(4),(true->[])),arc(s(52)*s(4),1,s(52)*s(4),(true->[])),arc(s(52)*s(4),2,s(52)*s(4),(true->[])),arc(s(51)*s(4),0,s(8)*s(4),(true->[])),arc(s(51)*s(4),1,s(51)*s(4),(true->[])),arc(s(51)*s(4),2,s(51)*s(4),(true->[])),arc(s(61)*s(4),0,s(48)*s(4),(true->[])),arc(s(61)*s(4),1,s(61)*s(4),(true->[])),arc(s(61)*s(4),2,s(62)*s(4),(true->[])),arc(s(59)*s(4),0,s(35)*s(4),(true->[])),arc(s(59)*s(4),1,s(59)*s(4),(true->[])),arc(s(59)*s(4),2,s(62)*s(4),(true->[])),arc(s(58)*s(4),0,s(24)*s(4),(true->[])),arc(s(58)*s(4),1,s(58)*s(4),(true->[])),arc(s(58)*s(4),2,s(62)*s(4),(true->[])),arc(s(57)*s(4),0,s(15)*s(4),(true->[])),arc(s(57)*s(4),1,s(57)*s(4),(true->[])),arc(s(57)*s(4),2,s(62)*s(4),(true->[])),arc(s(56)*s(4),0,s(8)*s(4),(true->[])),arc(s(56)*s(4),1,s(56)*s(4),(true->[])),arc(s(56)*s(4),2,s(62)*s(4),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_valley, sum_width_valley_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(51)*s(7)),sink(s(52)*s(7)),sink(s(53)*s(7)),sink(s(54)*s(7)),sink(s(55)*s(7)),sink(s(56)*s(7)),sink(s(57)*s(7)),sink(s(58)*s(7)),sink(s(59)*s(7)),sink(s(60)*s(7)),sink(s(61)*s(7)),sink(s(62)*s(7))],[arc(s(1)*s(1),0,s(4)*s(1),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(2),(true->[])),arc(s(2)*s(2),0,s(3)*s(3),(true->[])),arc(s(2)*s(2),1,s(5)*s(4),(true->[])),arc(s(2)*s(2),2,s(5)*s(4),(true->[])),arc(s(4)*s(1),0,s(9)*s(1),(true->[])),arc(s(4)*s(1),1,s(9)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(2),(true->[])),arc(s(3)*s(3),0,s(3)*s(6),(true->[])),arc(s(3)*s(3),1,s(6)*s(5),(true->[])),arc(s(3)*s(3),2,s(7)*s(4),(true->[])),arc(s(5)*s(4),0,s(3)*s(6),(true->[])),arc(s(5)*s(4),1,s(10)*s(6),(true->[])),arc(s(5)*s(4),2,s(10)*s(6),(true->[])),arc(s(7)*s(2),0,s(8)*s(3),(true->[])),arc(s(7)*s(2),1,s(11)*s(4),(true->[])),arc(s(7)*s(2),2,s(11)*s(4),(true->[])),arc(s(9)*s(1),0,s(16)*s(1),(true->[])),arc(s(9)*s(1),1,s(16)*s(1),(true->[])),arc(s(9)*s(1),2,s(14)*s(2),(true->[])),arc(s(3)*s(6),0,s(3)*s(7),(true->[])),arc(s(3)*s(6),1,s(6)*s(6),(true->[])),arc(s(3)*s(6),2,s(7)*s(6),(true->[])),arc(s(6)*s(5),0,s(3)*s(7),(true->[])),arc(s(6)*s(5),1,s(12)*s(5),(true->[])),arc(s(6)*s(5),2,s(14)*s(4),(true->[])),arc(s(7)*s(4),0,s(8)*s(6),(true->[])),arc(s(7)*s(4),1,s(11)*s(6),(true->[])),arc(s(7)*s(4),2,s(11)*s(6),(true->[])),arc(s(10)*s(6),0,s(3)*s(7),(true->[])),arc(s(10)*s(6),1,s(17)*s(6),(true->[])),arc(s(10)*s(6),2,s(17)*s(6),(true->[])),arc(s(8)*s(3),0,s(8)*s(6),(true->[])),arc(s(8)*s(3),1,s(13)*s(5),(true->[])),arc(s(8)*s(3),2,s(14)*s(4),(true->[])),arc(s(11)*s(4),0,s(8)*s(6),(true->[])),arc(s(11)*s(4),1,s(18)*s(6),(true->[])),arc(s(11)*s(4),2,s(18)*s(6),(true->[])),arc(s(14)*s(2),0,s(15)*s(3),(true->[])),arc(s(14)*s(2),1,s(19)*s(4),(true->[])),arc(s(14)*s(2),2,s(19)*s(4),(true->[])),arc(s(16)*s(1),0,s(25)*s(1),(true->[])),arc(s(16)*s(1),1,s(25)*s(1),(true->[])),arc(s(16)*s(1),2,s(23)*s(2),(true->[])),arc(s(3)*s(7),0,s(3)*s(7),(true->[])),arc(s(3)*s(7),1,s(6)*s(7),(true->[])),arc(s(3)*s(7),2,s(7)*s(7),(true->[])),arc(s(6)*s(6),0,s(3)*s(7),(true->[])),arc(s(6)*s(6),1,s(12)*s(6),(true->[])),arc(s(6)*s(6),2,s(14)*s(6),(true->[])),arc(s(7)*s(6),0,s(8)*s(7),(true->[])),arc(s(7)*s(6),1,s(11)*s(6),(true->[])),arc(s(7)*s(6),2,s(11)*s(6),(true->[])),arc(s(12)*s(5),0,s(3)*s(7),(true->[])),arc(s(12)*s(5),1,s(20)*s(5),(true->[])),arc(s(12)*s(5),2,s(23)*s(4),(true->[])),arc(s(14)*s(4),0,s(15)*s(6),(true->[])),arc(s(14)*s(4),1,s(19)*s(6),(true->[])),arc(s(14)*s(4),2,s(19)*s(6),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(13)*s(6),(true->[])),arc(s(8)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(8)*s(7),(true->[])),arc(s(11)*s(6),1,s(18)*s(6),(true->[])),arc(s(11)*s(6),2,s(18)*s(6),(true->[])),arc(s(17)*s(6),0,s(3)*s(7),(true->[])),arc(s(17)*s(6),1,s(26)*s(6),(true->[])),arc(s(17)*s(6),2,s(26)*s(6),(true->[])),arc(s(13)*s(5),0,s(8)*s(7),(true->[])),arc(s(13)*s(5),1,s(21)*s(5),(true->[])),arc(s(13)*s(5),2,s(23)*s(4),(true->[])),arc(s(18)*s(6),0,s(8)*s(7),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(27)*s(6),(true->[])),arc(s(15)*s(3),0,s(15)*s(6),(true->[])),arc(s(15)*s(3),1,s(22)*s(5),(true->[])),arc(s(15)*s(3),2,s(23)*s(4),(true->[])),arc(s(19)*s(4),0,s(15)*s(6),(true->[])),arc(s(19)*s(4),1,s(28)*s(6),(true->[])),arc(s(19)*s(4),2,s(28)*s(6),(true->[])),arc(s(23)*s(2),0,s(24)*s(3),(true->[])),arc(s(23)*s(2),1,s(29)*s(4),(true->[])),arc(s(23)*s(2),2,s(29)*s(4),(true->[])),arc(s(25)*s(1),0,s(36)*s(1),(true->[])),arc(s(25)*s(1),1,s(36)*s(1),(true->[])),arc(s(25)*s(1),2,s(34)*s(2),(true->[])),arc(s(6)*s(7),0,s(3)*s(7),(true->[])),arc(s(6)*s(7),1,s(12)*s(7),(true->[])),arc(s(6)*s(7),2,s(14)*s(7),(true->[])),arc(s(7)*s(7),0,s(8)*s(7),(true->[])),arc(s(7)*s(7),1,s(11)*s(7),(true->[])),arc(s(7)*s(7),2,s(11)*s(7),(true->[])),arc(s(12)*s(6),0,s(3)*s(7),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(23)*s(6),(true->[])),arc(s(14)*s(6),0,s(15)*s(7),(true->[])),arc(s(14)*s(6),1,s(19)*s(6),(true->[])),arc(s(14)*s(6),2,s(19)*s(6),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(13)*s(7),(true->[])),arc(s(8)*s(7),2,s(14)*s(7),(true->[])),arc(s(20)*s(5),0,s(3)*s(7),(true->[])),arc(s(20)*s(5),1,s(30)*s(5),(true->[])),arc(s(20)*s(5),2,s(34)*s(4),(true->[])),arc(s(23)*s(4),0,s(24)*s(6),(true->[])),arc(s(23)*s(4),1,s(29)*s(6),(true->[])),arc(s(23)*s(4),2,s(29)*s(6),(true->[])),arc(s(15)*s(6),0,s(15)*s(7),(true->[])),arc(s(15)*s(6),1,s(22)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(19)*s(6),0,s(15)*s(7),(true->[])),arc(s(19)*s(6),1,s(28)*s(6),(true->[])),arc(s(19)*s(6),2,s(28)*s(6),(true->[])),arc(s(13)*s(6),0,s(8)*s(7),(true->[])),arc(s(13)*s(6),1,s(21)*s(6),(true->[])),arc(s(13)*s(6),2,s(23)*s(6),(true->[])),arc(s(26)*s(6),0,s(3)*s(7),(true->[])),arc(s(26)*s(6),1,s(37)*s(6),(true->[])),arc(s(26)*s(6),2,s(37)*s(6),(true->[])),arc(s(21)*s(5),0,s(8)*s(7),(true->[])),arc(s(21)*s(5),1,s(31)*s(5),(true->[])),arc(s(21)*s(5),2,s(34)*s(4),(true->[])),arc(s(27)*s(6),0,s(8)*s(7),(true->[])),arc(s(27)*s(6),1,s(38)*s(6),(true->[])),arc(s(27)*s(6),2,s(38)*s(6),(true->[])),arc(s(22)*s(5),0,s(15)*s(7),(true->[])),arc(s(22)*s(5),1,s(32)*s(5),(true->[])),arc(s(22)*s(5),2,s(34)*s(4),(true->[])),arc(s(28)*s(6),0,s(15)*s(7),(true->[])),arc(s(28)*s(6),1,s(39)*s(6),(true->[])),arc(s(28)*s(6),2,s(39)*s(6),(true->[])),arc(s(24)*s(3),0,s(24)*s(6),(true->[])),arc(s(24)*s(3),1,s(33)*s(5),(true->[])),arc(s(24)*s(3),2,s(34)*s(4),(true->[])),arc(s(29)*s(4),0,s(24)*s(6),(true->[])),arc(s(29)*s(4),1,s(40)*s(6),(true->[])),arc(s(29)*s(4),2,s(40)*s(6),(true->[])),arc(s(34)*s(2),0,s(35)*s(3),(true->[])),arc(s(34)*s(2),1,s(41)*s(4),(true->[])),arc(s(34)*s(2),2,s(41)*s(4),(true->[])),arc(s(36)*s(1),0,s(49)*s(1),(true->[])),arc(s(36)*s(1),1,s(49)*s(1),(true->[])),arc(s(36)*s(1),2,s(47)*s(2),(true->[])),arc(s(12)*s(7),0,s(3)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(7),(true->[])),arc(s(12)*s(7),2,s(23)*s(7),(true->[])),arc(s(14)*s(7),0,s(15)*s(7),(true->[])),arc(s(14)*s(7),1,s(19)*s(7),(true->[])),arc(s(14)*s(7),2,s(19)*s(7),(true->[])),arc(s(11)*s(7),0,s(8)*s(7),(true->[])),arc(s(11)*s(7),1,s(18)*s(7),(true->[])),arc(s(11)*s(7),2,s(18)*s(7),(true->[])),arc(s(20)*s(6),0,s(3)*s(7),(true->[])),arc(s(20)*s(6),1,s(30)*s(6),(true->[])),arc(s(20)*s(6),2,s(34)*s(6),(true->[])),arc(s(23)*s(6),0,s(24)*s(7),(true->[])),arc(s(23)*s(6),1,s(29)*s(6),(true->[])),arc(s(23)*s(6),2,s(29)*s(6),(true->[])),arc(s(15)*s(7),0,s(15)*s(7),(true->[])),arc(s(15)*s(7),1,s(22)*s(7),(true->[])),arc(s(15)*s(7),2,s(23)*s(7),(true->[])),arc(s(13)*s(7),0,s(8)*s(7),(true->[])),arc(s(13)*s(7),1,s(21)*s(7),(true->[])),arc(s(13)*s(7),2,s(23)*s(7),(true->[])),arc(s(30)*s(5),0,s(3)*s(7),(true->[])),arc(s(30)*s(5),1,s(42)*s(5),(true->[])),arc(s(30)*s(5),2,s(47)*s(4),(true->[])),arc(s(34)*s(4),0,s(35)*s(6),(true->[])),arc(s(34)*s(4),1,s(41)*s(6),(true->[])),arc(s(34)*s(4),2,s(41)*s(6),(true->[])),arc(s(24)*s(6),0,s(24)*s(7),(true->[])),arc(s(24)*s(6),1,s(33)*s(6),(true->[])),arc(s(24)*s(6),2,s(34)*s(6),(true->[])),arc(s(29)*s(6),0,s(24)*s(7),(true->[])),arc(s(29)*s(6),1,s(40)*s(6),(true->[])),arc(s(29)*s(6),2,s(40)*s(6),(true->[])),arc(s(22)*s(6),0,s(15)*s(7),(true->[])),arc(s(22)*s(6),1,s(32)*s(6),(true->[])),arc(s(22)*s(6),2,s(34)*s(6),(true->[])),arc(s(21)*s(6),0,s(8)*s(7),(true->[])),arc(s(21)*s(6),1,s(31)*s(6),(true->[])),arc(s(21)*s(6),2,s(34)*s(6),(true->[])),arc(s(37)*s(6),0,s(3)*s(7),(true->[])),arc(s(37)*s(6),1,s(50)*s(6),(true->[])),arc(s(37)*s(6),2,s(50)*s(6),(true->[])),arc(s(31)*s(5),0,s(8)*s(7),(true->[])),arc(s(31)*s(5),1,s(43)*s(5),(true->[])),arc(s(31)*s(5),2,s(47)*s(4),(true->[])),arc(s(38)*s(6),0,s(8)*s(7),(true->[])),arc(s(38)*s(6),1,s(51)*s(6),(true->[])),arc(s(38)*s(6),2,s(51)*s(6),(true->[])),arc(s(32)*s(5),0,s(15)*s(7),(true->[])),arc(s(32)*s(5),1,s(44)*s(5),(true->[])),arc(s(32)*s(5),2,s(47)*s(4),(true->[])),arc(s(39)*s(6),0,s(15)*s(7),(true->[])),arc(s(39)*s(6),1,s(52)*s(6),(true->[])),arc(s(39)*s(6),2,s(52)*s(6),(true->[])),arc(s(33)*s(5),0,s(24)*s(7),(true->[])),arc(s(33)*s(5),1,s(45)*s(5),(true->[])),arc(s(33)*s(5),2,s(47)*s(4),(true->[])),arc(s(40)*s(6),0,s(24)*s(7),(true->[])),arc(s(40)*s(6),1,s(53)*s(6),(true->[])),arc(s(40)*s(6),2,s(53)*s(6),(true->[])),arc(s(35)*s(3),0,s(35)*s(6),(true->[])),arc(s(35)*s(3),1,s(46)*s(5),(true->[])),arc(s(35)*s(3),2,s(47)*s(4),(true->[])),arc(s(41)*s(4),0,s(35)*s(6),(true->[])),arc(s(41)*s(4),1,s(54)*s(6),(true->[])),arc(s(41)*s(4),2,s(54)*s(6),(true->[])),arc(s(47)*s(2),0,s(48)*s(3),(true->[])),arc(s(47)*s(2),1,s(60)*s(4),(true->[])),arc(s(47)*s(2),2,s(60)*s(4),(true->[])),arc(s(49)*s(1),0,s(62)*s(1),(true->[])),arc(s(49)*s(1),1,s(62)*s(1),(true->[])),arc(s(49)*s(1),2,s(62)*s(2),(true->[])),arc(s(20)*s(7),0,s(3)*s(7),(true->[])),arc(s(20)*s(7),1,s(30)*s(7),(true->[])),arc(s(20)*s(7),2,s(34)*s(7),(true->[])),arc(s(23)*s(7),0,s(24)*s(7),(true->[])),arc(s(23)*s(7),1,s(29)*s(7),(true->[])),arc(s(23)*s(7),2,s(29)*s(7),(true->[])),arc(s(19)*s(7),0,s(15)*s(7),(true->[])),arc(s(19)*s(7),1,s(28)*s(7),(true->[])),arc(s(19)*s(7),2,s(28)*s(7),(true->[])),arc(s(18)*s(7),0,s(8)*s(7),(true->[])),arc(s(18)*s(7),1,s(27)*s(7),(true->[])),arc(s(18)*s(7),2,s(27)*s(7),(true->[])),arc(s(30)*s(6),0,s(3)*s(7),(true->[])),arc(s(30)*s(6),1,s(42)*s(6),(true->[])),arc(s(30)*s(6),2,s(47)*s(6),(true->[])),arc(s(34)*s(6),0,s(35)*s(7),(true->[])),arc(s(34)*s(6),1,s(41)*s(6),(true->[])),arc(s(34)*s(6),2,s(41)*s(6),(true->[])),arc(s(24)*s(7),0,s(24)*s(7),(true->[])),arc(s(24)*s(7),1,s(33)*s(7),(true->[])),arc(s(24)*s(7),2,s(34)*s(7),(true->[])),arc(s(22)*s(7),0,s(15)*s(7),(true->[])),arc(s(22)*s(7),1,s(32)*s(7),(true->[])),arc(s(22)*s(7),2,s(34)*s(7),(true->[])),arc(s(21)*s(7),0,s(8)*s(7),(true->[])),arc(s(21)*s(7),1,s(31)*s(7),(true->[])),arc(s(21)*s(7),2,s(34)*s(7),(true->[])),arc(s(42)*s(5),0,s(3)*s(7),(true->[])),arc(s(42)*s(5),1,s(55)*s(5),(true->[])),arc(s(42)*s(5),2,s(62)*s(4),(true->[])),arc(s(47)*s(4),0,s(48)*s(6),(true->[])),arc(s(47)*s(4),1,s(60)*s(6),(true->[])),arc(s(47)*s(4),2,s(60)*s(6),(true->[])),arc(s(35)*s(6),0,s(35)*s(7),(true->[])),arc(s(35)*s(6),1,s(46)*s(6),(true->[])),arc(s(35)*s(6),2,s(47)*s(6),(true->[])),arc(s(41)*s(6),0,s(35)*s(7),(true->[])),arc(s(41)*s(6),1,s(54)*s(6),(true->[])),arc(s(41)*s(6),2,s(54)*s(6),(true->[])),arc(s(33)*s(6),0,s(24)*s(7),(true->[])),arc(s(33)*s(6),1,s(45)*s(6),(true->[])),arc(s(33)*s(6),2,s(47)*s(6),(true->[])),arc(s(32)*s(6),0,s(15)*s(7),(true->[])),arc(s(32)*s(6),1,s(44)*s(6),(true->[])),arc(s(32)*s(6),2,s(47)*s(6),(true->[])),arc(s(31)*s(6),0,s(8)*s(7),(true->[])),arc(s(31)*s(6),1,s(43)*s(6),(true->[])),arc(s(31)*s(6),2,s(47)*s(6),(true->[])),arc(s(50)*s(6),0,s(3)*s(7),(true->[])),arc(s(50)*s(6),1,s(50)*s(6),(true->[])),arc(s(50)*s(6),2,s(50)*s(6),(true->[])),arc(s(43)*s(5),0,s(8)*s(7),(true->[])),arc(s(43)*s(5),1,s(56)*s(5),(true->[])),arc(s(43)*s(5),2,s(62)*s(4),(true->[])),arc(s(51)*s(6),0,s(8)*s(7),(true->[])),arc(s(51)*s(6),1,s(51)*s(6),(true->[])),arc(s(51)*s(6),2,s(51)*s(6),(true->[])),arc(s(44)*s(5),0,s(15)*s(7),(true->[])),arc(s(44)*s(5),1,s(57)*s(5),(true->[])),arc(s(44)*s(5),2,s(62)*s(4),(true->[])),arc(s(52)*s(6),0,s(15)*s(7),(true->[])),arc(s(52)*s(6),1,s(52)*s(6),(true->[])),arc(s(52)*s(6),2,s(52)*s(6),(true->[])),arc(s(45)*s(5),0,s(24)*s(7),(true->[])),arc(s(45)*s(5),1,s(58)*s(5),(true->[])),arc(s(45)*s(5),2,s(62)*s(4),(true->[])),arc(s(53)*s(6),0,s(24)*s(7),(true->[])),arc(s(53)*s(6),1,s(53)*s(6),(true->[])),arc(s(53)*s(6),2,s(53)*s(6),(true->[])),arc(s(46)*s(5),0,s(35)*s(7),(true->[])),arc(s(46)*s(5),1,s(59)*s(5),(true->[])),arc(s(46)*s(5),2,s(62)*s(4),(true->[])),arc(s(54)*s(6),0,s(35)*s(7),(true->[])),arc(s(54)*s(6),1,s(54)*s(6),(true->[])),arc(s(54)*s(6),2,s(54)*s(6),(true->[])),arc(s(48)*s(3),0,s(48)*s(6),(true->[])),arc(s(48)*s(3),1,s(61)*s(5),(true->[])),arc(s(48)*s(3),2,s(62)*s(4),(true->[])),arc(s(60)*s(4),0,s(48)*s(6),(true->[])),arc(s(60)*s(4),1,s(60)*s(6),(true->[])),arc(s(60)*s(4),2,s(60)*s(6),(true->[])),arc(s(62)*s(1),0,s(62)*s(1),(true->[])),arc(s(62)*s(1),1,s(62)*s(1),(true->[])),arc(s(62)*s(1),2,s(62)*s(2),(true->[])),arc(s(62)*s(2),0,s(62)*s(3),(true->[])),arc(s(62)*s(2),1,s(62)*s(4),(true->[])),arc(s(62)*s(2),2,s(62)*s(4),(true->[])),arc(s(30)*s(7),0,s(3)*s(7),(true->[])),arc(s(30)*s(7),1,s(42)*s(7),(true->[])),arc(s(30)*s(7),2,s(47)*s(7),(true->[])),arc(s(34)*s(7),0,s(35)*s(7),(true->[])),arc(s(34)*s(7),1,s(41)*s(7),(true->[])),arc(s(34)*s(7),2,s(41)*s(7),(true->[])),arc(s(29)*s(7),0,s(24)*s(7),(true->[])),arc(s(29)*s(7),1,s(40)*s(7),(true->[])),arc(s(29)*s(7),2,s(40)*s(7),(true->[])),arc(s(28)*s(7),0,s(15)*s(7),(true->[])),arc(s(28)*s(7),1,s(39)*s(7),(true->[])),arc(s(28)*s(7),2,s(39)*s(7),(true->[])),arc(s(27)*s(7),0,s(8)*s(7),(true->[])),arc(s(27)*s(7),1,s(38)*s(7),(true->[])),arc(s(27)*s(7),2,s(38)*s(7),(true->[])),arc(s(42)*s(6),0,s(3)*s(7),(true->[])),arc(s(42)*s(6),1,s(55)*s(6),(true->[])),arc(s(42)*s(6),2,s(62)*s(6),(true->[])),arc(s(47)*s(6),0,s(48)*s(7),(true->[])),arc(s(47)*s(6),1,s(60)*s(6),(true->[])),arc(s(47)*s(6),2,s(60)*s(6),(true->[])),arc(s(35)*s(7),0,s(35)*s(7),(true->[])),arc(s(35)*s(7),1,s(46)*s(7),(true->[])),arc(s(35)*s(7),2,s(47)*s(7),(true->[])),arc(s(33)*s(7),0,s(24)*s(7),(true->[])),arc(s(33)*s(7),1,s(45)*s(7),(true->[])),arc(s(33)*s(7),2,s(47)*s(7),(true->[])),arc(s(32)*s(7),0,s(15)*s(7),(true->[])),arc(s(32)*s(7),1,s(44)*s(7),(true->[])),arc(s(32)*s(7),2,s(47)*s(7),(true->[])),arc(s(31)*s(7),0,s(8)*s(7),(true->[])),arc(s(31)*s(7),1,s(43)*s(7),(true->[])),arc(s(31)*s(7),2,s(47)*s(7),(true->[])),arc(s(55)*s(5),0,s(3)*s(7),(true->[])),arc(s(55)*s(5),1,s(55)*s(5),(true->[])),arc(s(55)*s(5),2,s(62)*s(4),(true->[])),arc(s(62)*s(4),0,s(62)*s(6),(true->[])),arc(s(62)*s(4),1,s(62)*s(6),(true->[])),arc(s(62)*s(4),2,s(62)*s(6),(true->[])),arc(s(48)*s(6),0,s(48)*s(7),(true->[])),arc(s(48)*s(6),1,s(61)*s(6),(true->[])),arc(s(48)*s(6),2,s(62)*s(6),(true->[])),arc(s(60)*s(6),0,s(48)*s(7),(true->[])),arc(s(60)*s(6),1,s(60)*s(6),(true->[])),arc(s(60)*s(6),2,s(60)*s(6),(true->[])),arc(s(46)*s(6),0,s(35)*s(7),(true->[])),arc(s(46)*s(6),1,s(59)*s(6),(true->[])),arc(s(46)*s(6),2,s(62)*s(6),(true->[])),arc(s(45)*s(6),0,s(24)*s(7),(true->[])),arc(s(45)*s(6),1,s(58)*s(6),(true->[])),arc(s(45)*s(6),2,s(62)*s(6),(true->[])),arc(s(44)*s(6),0,s(15)*s(7),(true->[])),arc(s(44)*s(6),1,s(57)*s(6),(true->[])),arc(s(44)*s(6),2,s(62)*s(6),(true->[])),arc(s(43)*s(6),0,s(8)*s(7),(true->[])),arc(s(43)*s(6),1,s(56)*s(6),(true->[])),arc(s(43)*s(6),2,s(62)*s(6),(true->[])),arc(s(56)*s(5),0,s(8)*s(7),(true->[])),arc(s(56)*s(5),1,s(56)*s(5),(true->[])),arc(s(56)*s(5),2,s(62)*s(4),(true->[])),arc(s(57)*s(5),0,s(15)*s(7),(true->[])),arc(s(57)*s(5),1,s(57)*s(5),(true->[])),arc(s(57)*s(5),2,s(62)*s(4),(true->[])),arc(s(58)*s(5),0,s(24)*s(7),(true->[])),arc(s(58)*s(5),1,s(58)*s(5),(true->[])),arc(s(58)*s(5),2,s(62)*s(4),(true->[])),arc(s(59)*s(5),0,s(35)*s(7),(true->[])),arc(s(59)*s(5),1,s(59)*s(5),(true->[])),arc(s(59)*s(5),2,s(62)*s(4),(true->[])),arc(s(61)*s(5),0,s(48)*s(7),(true->[])),arc(s(61)*s(5),1,s(61)*s(5),(true->[])),arc(s(61)*s(5),2,s(62)*s(4),(true->[])),arc(s(62)*s(3),0,s(62)*s(6),(true->[])),arc(s(62)*s(3),1,s(62)*s(5),(true->[])),arc(s(62)*s(3),2,s(62)*s(4),(true->[])),arc(s(42)*s(7),0,s(3)*s(7),(true->[])),arc(s(42)*s(7),1,s(55)*s(7),(true->[])),arc(s(42)*s(7),2,s(62)*s(7),(true->[])),arc(s(47)*s(7),0,s(48)*s(7),(true->[])),arc(s(47)*s(7),1,s(60)*s(7),(true->[])),arc(s(47)*s(7),2,s(60)*s(7),(true->[])),arc(s(41)*s(7),0,s(35)*s(7),(true->[])),arc(s(41)*s(7),1,s(54)*s(7),(true->[])),arc(s(41)*s(7),2,s(54)*s(7),(true->[])),arc(s(40)*s(7),0,s(24)*s(7),(true->[])),arc(s(40)*s(7),1,s(53)*s(7),(true->[])),arc(s(40)*s(7),2,s(53)*s(7),(true->[])),arc(s(39)*s(7),0,s(15)*s(7),(true->[])),arc(s(39)*s(7),1,s(52)*s(7),(true->[])),arc(s(39)*s(7),2,s(52)*s(7),(true->[])),arc(s(38)*s(7),0,s(8)*s(7),(true->[])),arc(s(38)*s(7),1,s(51)*s(7),(true->[])),arc(s(38)*s(7),2,s(51)*s(7),(true->[])),arc(s(55)*s(6),0,s(3)*s(7),(true->[])),arc(s(55)*s(6),1,s(55)*s(6),(true->[])),arc(s(55)*s(6),2,s(62)*s(6),(true->[])),arc(s(62)*s(6),0,s(62)*s(7),(true->[])),arc(s(62)*s(6),1,s(62)*s(6),(true->[])),arc(s(62)*s(6),2,s(62)*s(6),(true->[])),arc(s(48)*s(7),0,s(48)*s(7),(true->[])),arc(s(48)*s(7),1,s(61)*s(7),(true->[])),arc(s(48)*s(7),2,s(62)*s(7),(true->[])),arc(s(46)*s(7),0,s(35)*s(7),(true->[])),arc(s(46)*s(7),1,s(59)*s(7),(true->[])),arc(s(46)*s(7),2,s(62)*s(7),(true->[])),arc(s(45)*s(7),0,s(24)*s(7),(true->[])),arc(s(45)*s(7),1,s(58)*s(7),(true->[])),arc(s(45)*s(7),2,s(62)*s(7),(true->[])),arc(s(44)*s(7),0,s(15)*s(7),(true->[])),arc(s(44)*s(7),1,s(57)*s(7),(true->[])),arc(s(44)*s(7),2,s(62)*s(7),(true->[])),arc(s(43)*s(7),0,s(8)*s(7),(true->[])),arc(s(43)*s(7),1,s(56)*s(7),(true->[])),arc(s(43)*s(7),2,s(62)*s(7),(true->[])),arc(s(61)*s(6),0,s(48)*s(7),(true->[])),arc(s(61)*s(6),1,s(61)*s(6),(true->[])),arc(s(61)*s(6),2,s(62)*s(6),(true->[])),arc(s(59)*s(6),0,s(35)*s(7),(true->[])),arc(s(59)*s(6),1,s(59)*s(6),(true->[])),arc(s(59)*s(6),2,s(62)*s(6),(true->[])),arc(s(58)*s(6),0,s(24)*s(7),(true->[])),arc(s(58)*s(6),1,s(58)*s(6),(true->[])),arc(s(58)*s(6),2,s(62)*s(6),(true->[])),arc(s(57)*s(6),0,s(15)*s(7),(true->[])),arc(s(57)*s(6),1,s(57)*s(6),(true->[])),arc(s(57)*s(6),2,s(62)*s(6),(true->[])),arc(s(56)*s(6),0,s(8)*s(7),(true->[])),arc(s(56)*s(6),1,s(56)*s(6),(true->[])),arc(s(56)*s(6),2,s(62)*s(6),(true->[])),arc(s(62)*s(5),0,s(62)*s(7),(true->[])),arc(s(62)*s(5),1,s(62)*s(5),(true->[])),arc(s(62)*s(5),2,s(62)*s(4),(true->[])),arc(s(55)*s(7),0,s(3)*s(7),(true->[])),arc(s(55)*s(7),1,s(55)*s(7),(true->[])),arc(s(55)*s(7),2,s(62)*s(7),(true->[])),arc(s(62)*s(7),0,s(62)*s(7),(true->[])),arc(s(62)*s(7),1,s(62)*s(7),(true->[])),arc(s(62)*s(7),2,s(62)*s(7),(true->[])),arc(s(60)*s(7),0,s(48)*s(7),(true->[])),arc(s(60)*s(7),1,s(60)*s(7),(true->[])),arc(s(60)*s(7),2,s(60)*s(7),(true->[])),arc(s(54)*s(7),0,s(35)*s(7),(true->[])),arc(s(54)*s(7),1,s(54)*s(7),(true->[])),arc(s(54)*s(7),2,s(54)*s(7),(true->[])),arc(s(53)*s(7),0,s(24)*s(7),(true->[])),arc(s(53)*s(7),1,s(53)*s(7),(true->[])),arc(s(53)*s(7),2,s(53)*s(7),(true->[])),arc(s(52)*s(7),0,s(15)*s(7),(true->[])),arc(s(52)*s(7),1,s(52)*s(7),(true->[])),arc(s(52)*s(7),2,s(52)*s(7),(true->[])),arc(s(51)*s(7),0,s(8)*s(7),(true->[])),arc(s(51)*s(7),1,s(51)*s(7),(true->[])),arc(s(51)*s(7),2,s(51)*s(7),(true->[])),arc(s(61)*s(7),0,s(48)*s(7),(true->[])),arc(s(61)*s(7),1,s(61)*s(7),(true->[])),arc(s(61)*s(7),2,s(62)*s(7),(true->[])),arc(s(59)*s(7),0,s(35)*s(7),(true->[])),arc(s(59)*s(7),1,s(59)*s(7),(true->[])),arc(s(59)*s(7),2,s(62)*s(7),(true->[])),arc(s(58)*s(7),0,s(24)*s(7),(true->[])),arc(s(58)*s(7),1,s(58)*s(7),(true->[])),arc(s(58)*s(7),2,s(62)*s(7),(true->[])),arc(s(57)*s(7),0,s(15)*s(7),(true->[])),arc(s(57)*s(7),1,s(57)*s(7),(true->[])),arc(s(57)*s(7),2,s(62)*s(7),(true->[])),arc(s(56)*s(7),0,s(8)*s(7),(true->[])),arc(s(56)*s(7),1,s(56)*s(7),(true->[])),arc(s(56)*s(7),2,s(62)*s(7),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1485: Illustrating the SUM_WIDTH_VALLEY constraint of the Example slot
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Automaton Figures 4.1486 and 4.1487 respectively depict the automaton associated with the constraint
SUM_WIDTH_VALLEY and its simplified form.

≤ s





C ← default
D ← 0
R← default





≥ r ≤ t

R + C>

≤

≥
{D ← D + 1}

<{
C ← D + 1
D ← 0

}

>



C ← default
D ← 0
R← R + C





=
{D ← D + 1}

<{
C ← C + D + 1
D ← 0

}

Figure 4.1486: Automaton for the SUM_WIDTH_VALLEY constraint obtained by ap-
plying decoration Table 3.37 to the seed transducer of the VALLEY pattern where
default is 0

s r t

s
−→
C +

←−
C

−→
C +

←−
C

−→
C +

←−
C

r
−→
C +

←−
C

−→
D +

←−
D + 1

C ←−
C +

−→
D +

←−
D + 1

R

t
−→
C +

←−
C

−→
C +

−→
D +

←−
D + 1

L −→
C +

←−
C

Table 4.383: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.21, for the SUM_WIDTH_VALLEY constraint defined as the composition of the
VALLEY pattern , the feature WIDTH , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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≤ s
{

D ← 0
R← default

}

≥ r ≤ t

R>

≤

≥
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

>
{D ← 0}

=
{D ← D + 1}

<{
D ← 0
R← R + D + 1

}

Figure 4.1487: Simplified automaton for the SUM_WIDTH_VALLEY constraint ob-
tained by applying decoration Table 3.26 to the seed transducer of the VALLEY pattern
where default is 0; Ri − Ri−1 ≥ 0 and −Ri + Ri−1 + Di−1 + 1 ≥ 0 are linear
invariants.

s r t

s 0 0 0

r 0
−→
D +

←−
D + 1

C −→
D +

←−
D + 1

R

t 0
−→
D +

←−
D + 1

L
0

Table 4.384: Concrete glue matrix, derived from the parametrised glue matrix 3.21,
for the simplified automaton of the SUM_WIDTH_VALLEY constraint defined as the
composition of the VALLEY pattern , the feature WIDTH , and the aggregator sum ;
cells of the glue matrix are coloured with the colour of the constituent to which they
are related.
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Specialisation

s > r < t

≤ s′ ≥ r′ = t′
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Figure 4.1488: (top) Automaton without registers for the SUM_WIDTH_VAL-
LEY_EQ_UP constraint; it describes all sequences maximising the sum of the widths
of all the occurrences of the VALLEY pattern of a sequence of sv variables,
i.e. max(0, sv− 2) of the Restrictions slot (see ¬). (bottom) All corresponding solu-
tions for sv− 1 ∈ {4, 5}.
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Figure 4.1489: Automata without registers for the SUM_WIDTH_VALLEY_IS_EVEN
and the (B) SUM_WIDTH_VALLEY_IS_ODD constraints; they respectively achieve an
even/odd sum of width of the VALLEY pattern on a sequence of n variables; the second
symbol represents whether the register D is even or odd, while the third symbol denotes
whether the register R is even or odd.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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SUM_WIDTH_ZIGZAG

AGGREGATOR FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint SUM_WIDTH_ZIGZAG(VALUE, VARIABLES)

Arguments VALUE : dvar

VARIABLES : collection(var−dvar)

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions sv ≤ 3 ∨ rv ≤ 1⇒ VALUE = 0
VALUE = 0 ∨ VALUE ≥ 2
VALUE ≤ max(0, sv− 2¬)
required(VARIABLES, var)

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

1

3

¬

(see also fig. 4.1493)

7

VALUE ≤ 5 = 7 − 2

Purpose

VALUE is the sum of the width of occurrences of the ZIGZAG pattern in the time-series
given by the VARIABLES collection. If the pattern does not occur, VALUE takes the default
value 0.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example (11, 〈4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1〉)

Figure 4.1490 provides an example where the SUM_WIDTH_ZIGZAG

(11, [4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1]) constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Symmetries • Items of VARIABLES can be reversed.

• One and the same constant can be added to the var attribute of all items of
VARIABLES.

Arg. properties Functional dependency: VALUE determined by VARIABLES.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(sum_width_zigzag,['20141203']).

ctr_origin(sum_width_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(sum_width_zigzag,
              ['VALUE'-dvar,
               'VARIABLES'-collection(var-dvar)]).

ctr_exchangeable(sum_width_zigzag,
                 [items('VARIABLES',reverse),
                  translate(['VARIABLES'^var])]).

ctr_restrictions(sum_width_zigzag, let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[sv=<3#\/rv=<1#=>'VALUE'=0,'VALUE'=0#\/'VALUE'>=2,'VALUE'=<max(0,markup(sv-2,1)),required('VARIABLES',var)])).

ctr_pure_functional_dependency(sum_width_zigzag, []).

ctr_functional_dependency(sum_width_zigzag, 1, [2]).

ctr_typical(sum_width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).


ctr_example(sum_width_zigzag,sum_width_zigzag(11,[[var-4],[var-1],[var-3],[var-1],[var-4],[var-6],[var-1],[var-5],[var-5],[var-2],[var-7],[var-2],[var-3],[var-1],[var-6],[var-1]])).


ctr_key_words(sum_width_zigzag,[]).

ctr_eval(sum_width_zigzag, [checker(sum_width_zigzag_c1),
    checker(sum_width_zigzag_c),
    automaton(sum_width_zigzag_a1),
    automaton(sum_width_zigzag_a),
    automaton_with_signature(sum_width_zigzag_a1_s),
    automaton_with_signature(sum_width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

sum_width_zigzag_c(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_zigzag_c(VARS, Default, s, Default, 0, Default, Value).

sum_width_zigzag_c([_], Default, _, CLast, DLast, RLast, Value) :- !,
        Value is RLast+CLast.
sum_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        sum_width_zigzag_c([Xj|Xs], Default, b, C, A1000, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, a, C, D, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, d, C, 0, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        sum_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is C+(D+1),
        sum_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is R+C,
        sum_width_zigzag_c([Xj|Xs], Default, a, Default, 0, A1000, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi>Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, d, C, D, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, s, C, D, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is D+1,
        sum_width_zigzag_c([Xj|Xs], Default, e, C, A1000, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is D+1,
        sum_width_zigzag_c([Xj|Xs], Default, f, A1000, 0, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, s, C, 0, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, R, Result) :-
        Xi<Xj, !,
        sum_width_zigzag_c([Xj|Xs], Default, a, C, 0, R, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi>Xj, !,
        A1000 is R+C,
        sum_width_zigzag_c([Xj|Xs], Default, d, Default, 0, A1000, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi=:=Xj, !,
        A1000 is R+C,
        sum_width_zigzag_c([Xj|Xs], Default, s, Default, 0, A1000, Result).
sum_width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, R, Result) :-
        Xi<Xj, !,
        A1000 is C+(D+1),
        sum_width_zigzag_c([Xj|Xs], Default, c, A1000, 0, R, Result).

sum_width_zigzag_c1(Value, VARIABLES) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        VARS=[First|_],
        length(VARS, N),
        N1 is N+1,
        Default=0,
        sum_width_zigzag_c1(VARS, Default, s, Default, Value).

sum_width_zigzag_c1([_], Default, _, RLast, Value) :- !,
        Value is RLast.
sum_width_zigzag_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi>Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, d, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, s, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, s, R, Result) :-
        Xi<Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, a, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, a, R, Result) :-
        Xi>Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, b, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, a, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, s, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, a, R, Result) :-
        Xi<Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, a, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, b, R, Result) :-
        Xi>Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, d, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, b, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, s, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, b, R, Result) :-
        Xi<Xj, !,
        A1000 is R+2,
        sum_width_zigzag_c1([Xj|Xs], Default, c, A1000, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, c, R, Result) :-
        Xi>Xj, !,
        A1000 is R+1,
        sum_width_zigzag_c1([Xj|Xs], Default, f, A1000, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, c, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, s, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, c, R, Result) :-
        Xi<Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, a, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, d, R, Result) :-
        Xi>Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, d, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, d, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, s, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, d, R, Result) :-
        Xi<Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, e, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, e, R, Result) :-
        Xi>Xj, !,
        A1000 is R+2,
        sum_width_zigzag_c1([Xj|Xs], Default, f, A1000, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, e, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, s, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, e, R, Result) :-
        Xi<Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, a, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, f, R, Result) :-
        Xi>Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, d, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, f, R, Result) :-
        Xi=:=Xj, !,
        sum_width_zigzag_c1([Xj|Xs], Default, s, R, Result).
sum_width_zigzag_c1([Xi,Xj|Xs], Default, f, R, Result) :-
        Xi<Xj, !,
        A1000 is R+1,
        sum_width_zigzag_c1([Xj|Xs], Default, c, A1000, Result).

ctr_automaton_signature(sum_width_zigzag, sum_width_zigzag_a, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_zigzag, sum_width_zigzag_ao, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_zigzag, sum_width_zigzag_a1, pair_signature(2,signature)).

ctr_automaton_signature(sum_width_zigzag, sum_width_zigzag_ao1, pair_signature(2,signature)).

sum_width_zigzag_a(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_zigzag_a(Flag,Value,VARIABLES,Default).

sum_width_zigzag_a(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_zigzag_a_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + 1, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + 1, 0, R])),
        arc(c,GT,f,([C + D + 1, 0, R])),
        arc(c,EQ,s,([Default, 0, R + C])),
        arc(c,LT,a,([Default, 0, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + 1, R])),
        arc(e,GT,f,([D + 1, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, R + C])),
        arc(f,EQ,s,([Default, 0, R + C])),
        arc(f,LT,c,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast]),
        Value #= RLast + CLast #<=> Flag.

sum_width_zigzag_ao(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_zigzag_ao(Flag,Value,VARIABLES,Default,Options).

sum_width_zigzag_ao(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_zigzag_ao_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([C, D, R])),
        arc(s,EQ,s,([C, D, R])),
        arc(s,LT,a,([C, D, R])),
        arc(a,GT,b,([C, D + 1, R])),
        arc(a,EQ,s,([C, D, R])),
        arc(a,LT,a,([C, D, R])),
        arc(b,GT,d,([C, 0, R])),
        arc(b,EQ,s,([C, 0, R])),
        arc(b,LT,c,([D + 1, 0, R])),
        arc(c,GT,f,([C + D + 1, 0, R])),
        arc(c,EQ,s,([Default, 0, R + C])),
        arc(c,LT,a,([Default, 0, R + C])),
        arc(d,GT,d,([C, D, R])),
        arc(d,EQ,s,([C, D, R])),
        arc(d,LT,e,([C, D + 1, R])),
        arc(e,GT,f,([D + 1, 0, R])),
        arc(e,EQ,s,([C, 0, R])),
        arc(e,LT,a,([C, 0, R])),
        arc(f,GT,d,([Default, 0, R + C])),
        arc(f,EQ,s,([Default, 0, R + C])),
        arc(f,LT,c,([C + D + 1, 0, R]))],
        [C,D,R], [Default,0,Default], [CLast,DLast,RLast], Options),
        Value #= RLast + CLast #<=> Flag.

sum_width_zigzag_a1(Flag,Value,VARIABLES):-
        Default = 0,
        sum_width_zigzag_a1(Flag,Value,VARIABLES,Default).

sum_width_zigzag_a1(Flag,Value,VARIABLES,Default):-
        pair_signature(VARIABLES, Signature),
        sum_width_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature).

sum_width_zigzag_a1_s(Flag,Value,VARIABLES,Default,Signature):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,a,([R])),
        arc(a,GT,b,([R])),
        arc(a,EQ,s,([R])),
        arc(a,LT,a,([R])),
        arc(b,GT,d,([R])),
        arc(b,EQ,s,([R])),
        arc(b,LT,c,([R + 2])),
        arc(c,GT,f,([R + 1])),
        arc(c,EQ,s,([R])),
        arc(c,LT,a,([R])),
        arc(d,GT,d,([R])),
        arc(d,EQ,s,([R])),
        arc(d,LT,e,([R])),
        arc(e,GT,f,([R + 2])),
        arc(e,EQ,s,([R])),
        arc(e,LT,a,([R])),
        arc(f,GT,d,([R])),
        arc(f,EQ,s,([R])),
        arc(f,LT,c,([R + 1]))],
        [R], [Default], [RLast]),
        Value #= RLast #<=> Flag.

sum_width_zigzag_ao1(Flag,Value,VARIABLES,Options):-
        Default = 0,
        sum_width_zigzag_ao1(Flag,Value,VARIABLES,Default,Options).

sum_width_zigzag_ao1(Flag,Value,VARIABLES,Default,Options):-
        pair_signature(VARIABLES, Signature),
        sum_width_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options).

sum_width_zigzag_ao1_s(Flag,Value,VARIABLES,Default,Signature,Options):-
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        gen_pairs(Xs, XPairs),
        Xs = [First|_],
        LT = 0, EQ = 1, GT = 2,
        automaton(XPairs, Xi-Xj, Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,([R])),
        arc(s,EQ,s,([R])),
        arc(s,LT,a,([R])),
        arc(a,GT,b,([R])),
        arc(a,EQ,s,([R])),
        arc(a,LT,a,([R])),
        arc(b,GT,d,([R])),
        arc(b,EQ,s,([R])),
        arc(b,LT,c,([R + 2])),
        arc(c,GT,f,([R + 1])),
        arc(c,EQ,s,([R])),
        arc(c,LT,a,([R])),
        arc(d,GT,d,([R])),
        arc(d,EQ,s,([R])),
        arc(d,LT,e,([R])),
        arc(e,GT,f,([R + 2])),
        arc(e,EQ,s,([R])),
        arc(e,LT,a,([R])),
        arc(f,GT,d,([R])),
        arc(f,EQ,s,([R])),
        arc(f,LT,c,([R + 1]))],
        [R], [Default], [RLast], Options),
        Value #= RLast #<=> Flag.

sum_width_zigzag_r(VALUE,Xs,SV):-
        sum_width_zigzag_r(VALUE,Xs,SV,SV).

sum_width_zigzag_r(VALUE,Xs,SV,ST):-
        range_int(Xs,RV),
        SV#=<3#=>VALUE#=0,
        RV#=<1#=>VALUE#=0,
        VALUE#=0#\/VALUE#>=2,
        VALUE#=<max(0,SV-2).

ctr_glue_matrix(sum_width_zigzag, [cell(s,s,cf+cb),cell(s,a,cf+cb),cell(s,b,cf+cb),cell(s,c,cf+cb),cell(s,d,cf+cb),cell(s,e,cf+cb),cell(s,f,cf+cb),cell(a,s,cf+cb),cell(a,a,cf+cb),cell(a,b,cf+cb),cell(a,c,cb+(df+(db+1))),cell(a,d,cf+cb),cell(a,e,df+(db+1)),cell(a,f,cf+cb),cell(b,s,cf+cb),cell(b,a,cf+cb),cell(b,b,df+(db+1)),cell(b,c,cf+cb),cell(b,d,df+(db+1)),cell(b,e,cf+cb),cell(b,f,cb+(df+(db+1))),cell(c,s,cf+cb),cell(c,a,cf+(df+(db+1))),cell(c,b,cf+cb),cell(c,c,cf+(cb+(df+(db+1)))),cell(c,d,cf+cb),cell(c,e,cf+(df+(db+1))),cell(c,f,cf+cb),cell(d,s,cf+cb),cell(d,a,cf+cb),cell(d,b,df+(db+1)),cell(d,c,cf+cb),cell(d,d,cf+cb),cell(d,e,cf+cb),cell(d,f,cb+(df+(db+1))),cell(e,s,cf+cb),cell(e,a,df+(db+1)),cell(e,b,cf+cb),cell(e,c,cb+(df+(db+1))),cell(e,d,cf+cb),cell(e,e,df+(db+1)),cell(e,f,cf+cb),cell(f,s,cf+cb),cell(f,a,cf+cb),cell(f,b,cf+(df+(db+1))),cell(f,c,cf+cb),cell(f,d,cf+(df+(db+1))),cell(f,e,cf+cb),cell(f,f,cf+(cb+(df+(db+1))))]).

ctr_glue_matrix1(sum_width_zigzag, [cell(s,s,0),cell(s,a,0),cell(s,b,0),cell(s,c,0),cell(s,d,0),cell(s,e,0),cell(s,f,0),cell(a,s,0),cell(a,a,0),cell(a,b,0),cell(a,c,1),cell(a,d,0),cell(a,e,2),cell(a,f,0),cell(b,s,0),cell(b,a,0),cell(b,b,3),cell(b,c,0),cell(b,d,2),cell(b,e,0),cell(b,f,2),cell(c,s,0),cell(c,a,1),cell(c,b,0),cell(c,c,1),cell(c,d,0),cell(c,e,2),cell(c,f,0),cell(d,s,0),cell(d,a,0),cell(d,b,2),cell(d,c,0),cell(d,d,0),cell(d,e,0),cell(d,f,1),cell(e,s,0),cell(e,a,2),cell(e,b,0),cell(e,c,2),cell(e,d,0),cell(e,e,3),cell(e,f,0),cell(f,s,0),cell(f,a,0),cell(f,b,2),cell(f,c,0),cell(f,d,1),cell(f,e,0),cell(f,f,1)]).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_0, kernel([source(s(3)),sink(s(1)),sink(s(2)),sink(s(3)),sink(s(4)),sink(s(5))],[arc(s(1),0,s(4),(true->[])),arc(s(1),1,s(3),(true->[])),arc(s(2),0,s(1),(true->[])),arc(s(2),1,s(3),(true->[])),arc(s(2),2,s(2),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(3),(true->[])),arc(s(3),2,s(2),(true->[])),arc(s(4),0,s(4),(true->[])),arc(s(4),1,s(3),(true->[])),arc(s(4),2,s(5),(true->[])),arc(s(5),1,s(3),(true->[])),arc(s(5),2,s(2),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_2, kernel([source(s(1)),sink(s(6)),sink(s(7)),sink(s(8)),sink(s(9)),sink(s(10))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(9),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(7),0,s(6),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(7),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(7),(true->[])),arc(s(9),0,s(9),(true->[])),arc(s(9),1,s(8),(true->[])),arc(s(9),2,s(10),(true->[])),arc(s(10),1,s(8),(true->[])),arc(s(10),2,s(7),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_3, kernel([source(s(1)),sink(s(8)),sink(s(9)),sink(s(10)),sink(s(11)),sink(s(12))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(10),(true->[])),arc(s(9),0,s(8),(true->[])),arc(s(9),1,s(10),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(10),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(10),(true->[])),arc(s(11),2,s(12),(true->[])),arc(s(12),1,s(10),(true->[])),arc(s(12),2,s(9),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_4, kernel([source(s(1)),sink(s(15)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(12),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(13),(true->[])),arc(s(9),0,s(11),(true->[])),arc(s(9),1,s(6),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(6),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(8),(true->[])),arc(s(11),1,s(6),(true->[])),arc(s(11),2,s(19),(true->[])),arc(s(12),0,s(15),(true->[])),arc(s(13),0,s(15),(true->[])),arc(s(13),1,s(6),(true->[])),arc(s(13),2,s(9),(true->[])),arc(s(14),2,s(19),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(17),(true->[])),arc(s(16),0,s(15),(true->[])),arc(s(16),1,s(17),(true->[])),arc(s(16),2,s(16),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(17),(true->[])),arc(s(17),2,s(16),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(17),(true->[])),arc(s(18),2,s(19),(true->[])),arc(s(19),1,s(17),(true->[])),arc(s(19),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_5, kernel([source(s(1)),sink(s(22)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(16),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(17),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(6),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(6),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(14),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(7),(true->[])),arc(s(12),1,s(6),(true->[])),arc(s(12),2,s(19),(true->[])),arc(s(13),0,s(14),(true->[])),arc(s(13),1,s(11),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(14),(true->[])),arc(s(14),1,s(11),(true->[])),arc(s(14),2,s(20),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(11),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(21),(true->[])),arc(s(16),1,s(6),(true->[])),arc(s(16),2,s(9),(true->[])),arc(s(17),0,s(21),(true->[])),arc(s(17),1,s(11),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(14),(true->[])),arc(s(18),1,s(11),(true->[])),arc(s(18),2,s(26),(true->[])),arc(s(19),0,s(22),(true->[])),arc(s(20),0,s(22),(true->[])),arc(s(20),1,s(11),(true->[])),arc(s(20),2,s(15),(true->[])),arc(s(21),2,s(26),(true->[])),arc(s(22),0,s(25),(true->[])),arc(s(22),1,s(24),(true->[])),arc(s(23),0,s(22),(true->[])),arc(s(23),1,s(24),(true->[])),arc(s(23),2,s(23),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(24),(true->[])),arc(s(24),2,s(23),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(24),(true->[])),arc(s(25),2,s(26),(true->[])),arc(s(26),1,s(24),(true->[])),arc(s(26),2,s(23),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_up, kernel([source(s),sink(s),sink(s1),sink(s2),sink(a),sink(b),sink(c),sink(d),sink(e),sink(f)],[arc(s,0,a,(true->[])),arc(s,1,s1,(true->[])),arc(s,2,d,(true->[])),arc(s1,0,s2,(true->[])),arc(s1,1,s2,(true->[])),arc(s1,2,s2,(true->[])),arc(a,0,s2,(true->[])),arc(a,1,s2,(true->[])),arc(a,2,b,(true->[])),arc(d,0,e,(true->[])),arc(d,1,s2,(true->[])),arc(d,2,s2,(true->[])),arc(b,0,c,(true->[])),arc(e,2,f,(true->[])),arc(f,0,c,(true->[])),arc(c,2,f,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_is_even, kernel([source(sE),sink(sE),sink(aE),sink(bE),sink(cE),sink(dE),sink(eE),sink(fE)],[arc(sE,0,dE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,aE,(true->[])),arc(aE,0,bE,(true->[])),arc(aE,1,sE,(true->[])),arc(aE,2,aE,(true->[])),arc(dE,0,dE,(true->[])),arc(dE,1,sE,(true->[])),arc(dE,2,eE,(true->[])),arc(bE,0,dE,(true->[])),arc(bE,1,sE,(true->[])),arc(bE,2,cE,(true->[])),arc(eE,0,fE,(true->[])),arc(eE,1,sE,(true->[])),arc(eE,2,aE,(true->[])),arc(fE,0,dE,(true->[])),arc(fE,1,sE,(true->[])),arc(fE,2,cO,(true->[])),arc(cE,0,fO,(true->[])),arc(cE,1,sE,(true->[])),arc(cE,2,aE,(true->[])),arc(fO,0,dO,(true->[])),arc(fO,1,sO,(true->[])),arc(fO,2,cE,(true->[])),arc(cO,0,fE,(true->[])),arc(cO,1,sO,(true->[])),arc(cO,2,aO,(true->[])),arc(sO,0,dO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,aO,(true->[])),arc(aO,0,bO,(true->[])),arc(aO,1,sO,(true->[])),arc(aO,2,aO,(true->[])),arc(dO,0,dO,(true->[])),arc(dO,1,sO,(true->[])),arc(dO,2,eO,(true->[])),arc(bO,0,dO,(true->[])),arc(bO,1,sO,(true->[])),arc(bO,2,cO,(true->[])),arc(eO,0,fO,(true->[])),arc(eO,1,sO,(true->[])),arc(eO,2,aO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_is_odd, kernel([source(sE),sink(sO),sink(aO),sink(bO),sink(cO),sink(dO),sink(eO),sink(fO)],[arc(sE,0,aE,(true->[])),arc(sE,1,sE,(true->[])),arc(sE,2,dE,(true->[])),arc(aE,0,aE,(true->[])),arc(aE,1,sE,(true->[])),arc(aE,2,bE,(true->[])),arc(dE,0,eE,(true->[])),arc(dE,1,sE,(true->[])),arc(dE,2,dE,(true->[])),arc(bE,0,cE,(true->[])),arc(bE,1,sE,(true->[])),arc(bE,2,dE,(true->[])),arc(eE,0,aE,(true->[])),arc(eE,1,sE,(true->[])),arc(eE,2,fE,(true->[])),arc(fE,0,cO,(true->[])),arc(fE,1,sE,(true->[])),arc(fE,2,dE,(true->[])),arc(cE,0,aE,(true->[])),arc(cE,1,sE,(true->[])),arc(cE,2,fO,(true->[])),arc(fO,0,cE,(true->[])),arc(fO,1,sO,(true->[])),arc(fO,2,dO,(true->[])),arc(cO,0,aO,(true->[])),arc(cO,1,sO,(true->[])),arc(cO,2,fE,(true->[])),arc(sO,0,aO,(true->[])),arc(sO,1,sO,(true->[])),arc(sO,2,dO,(true->[])),arc(aO,0,aO,(true->[])),arc(aO,1,sO,(true->[])),arc(aO,2,bO,(true->[])),arc(dO,0,eO,(true->[])),arc(dO,1,sO,(true->[])),arc(dO,2,dO,(true->[])),arc(bO,0,cO,(true->[])),arc(bO,1,sO,(true->[])),arc(bO,2,dO,(true->[])),arc(eO,0,aO,(true->[])),arc(eO,1,sO,(true->[])),arc(eO,2,fO,(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_gt_0, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_lt_up, kernel([source(s(1)),sink(s(8))],[arc(s(1),0,s(3),(true->[])),arc(s(1),1,s(4),(true->[])),arc(s(1),2,s(2),(true->[])),arc(s(2),0,s(6),(true->[])),arc(s(2),1,s(7),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(7),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(7),(true->[])),arc(s(4),1,s(7),(true->[])),arc(s(4),2,s(7),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(8),(true->[])),arc(s(5),2,s(8),(true->[])),arc(s(6),0,s(8),(true->[])),arc(s(6),1,s(8),(true->[])),arc(s(6),2,s(5),(true->[])),arc(s(7),0,s(8),(true->[])),arc(s(7),1,s(8),(true->[])),arc(s(7),2,s(8),(true->[])),arc(s(8),0,s(8),(true->[])),arc(s(8),1,s(8),(true->[])),arc(s(8),2,s(8),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_1, kernel([],[],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_up_minus_1, kernel([source(s(3)),sink(s(13)),sink(s(14)),sink(s(15)),sink(s(16)),sink(s(17))],[arc(s(1),0,s(9),(true->[])),arc(s(2),0,s(12),(true->[])),arc(s(3),0,s(6),(true->[])),arc(s(3),1,s(7),(true->[])),arc(s(3),2,s(5),(true->[])),arc(s(4),0,s(9),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(14),(true->[])),arc(s(5),0,s(10),(true->[])),arc(s(5),2,s(2),(true->[])),arc(s(6),0,s(11),(true->[])),arc(s(6),2,s(1),(true->[])),arc(s(7),0,s(11),(true->[])),arc(s(7),2,s(2),(true->[])),arc(s(8),0,s(17),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(13),(true->[])),arc(s(9),2,s(4),(true->[])),arc(s(10),2,s(4),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),2,s(15),(true->[])),arc(s(14),0,s(12),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),2,s(15),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_gt_1, kernel([source(s(1)),sink(s(6))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(6),(true->[])),arc(s(5),0,s(6),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_lt_up_minus_1, kernel([source(s(1)),sink(s(14)),sink(s(15)),sink(s(16))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(13),(true->[])),arc(s(2),2,s(11),(true->[])),arc(s(3),0,s(9),(true->[])),arc(s(3),1,s(13),(true->[])),arc(s(3),2,s(11),(true->[])),arc(s(4),0,s(12),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(11),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(16),(true->[])),arc(s(7),2,s(16),(true->[])),arc(s(8),0,s(10),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(16),(true->[])),arc(s(9),2,s(2),(true->[])),arc(s(10),0,s(16),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(15),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(16),(true->[])),arc(s(12),0,s(16),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(16),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(10),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(16),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(16),(true->[])),arc(s(15),2,s(8),(true->[])),arc(s(16),0,s(16),(true->[])),arc(s(16),1,s(16),(true->[])),arc(s(16),2,s(16),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_up_minus_2, kernel([source(s(1)),sink(s(16)),sink(s(17)),sink(s(18)),sink(s(19)),sink(s(20)),sink(s(21)),sink(s(22))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(14),(true->[])),arc(s(2),2,s(12),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(14),(true->[])),arc(s(3),2,s(12),(true->[])),arc(s(4),0,s(13),(true->[])),arc(s(4),1,s(14),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(13),(true->[])),arc(s(5),1,s(14),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(13),(true->[])),arc(s(6),1,s(14),(true->[])),arc(s(6),2,s(12),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(16),(true->[])),arc(s(7),2,s(18),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(16),(true->[])),arc(s(8),2,s(18),(true->[])),arc(s(9),0,s(22),(true->[])),arc(s(10),0,s(21),(true->[])),arc(s(10),1,s(16),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(21),(true->[])),arc(s(11),1,s(16),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(16),(true->[])),arc(s(12),2,s(18),(true->[])),arc(s(13),0,s(21),(true->[])),arc(s(13),1,s(16),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(21),(true->[])),arc(s(14),1,s(16),(true->[])),arc(s(14),2,s(18),(true->[])),arc(s(15),2,s(19),(true->[])),arc(s(17),0,s(11),(true->[])),arc(s(18),0,s(15),(true->[])),arc(s(19),0,s(22),(true->[])),arc(s(20),2,s(8),(true->[])),arc(s(21),2,s(9),(true->[])),arc(s(22),2,s(19),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_gt_2, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(7),(true->[])),arc(s(3),0,s(5),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(6),(true->[])),arc(s(4),1,s(4),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(2),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(10),(true->[])),arc(s(6),0,s(6),(true->[])),arc(s(6),1,s(4),(true->[])),arc(s(6),2,s(10),(true->[])),arc(s(7),0,s(9),(true->[])),arc(s(7),1,s(1),(true->[])),arc(s(7),2,s(3),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(4),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(6),(true->[])),arc(s(9),1,s(4),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(4),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_lt_up_minus_2, kernel([source(s(1)),sink(s(21)),sink(s(22)),sink(s(23))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(13),(true->[])),arc(s(2),2,s(9),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(13),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(12),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(20),(true->[])),arc(s(7),2,s(18),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(20),(true->[])),arc(s(8),2,s(18),(true->[])),arc(s(9),0,s(16),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(18),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(18),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(23),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(17),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(23),(true->[])),arc(s(16),1,s(23),(true->[])),arc(s(16),2,s(8),(true->[])),arc(s(17),0,s(23),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(22),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(23),(true->[])),arc(s(19),0,s(23),(true->[])),arc(s(19),1,s(23),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(23),(true->[])),arc(s(20),1,s(23),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(17),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(23),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(23),(true->[])),arc(s(22),2,s(15),(true->[])),arc(s(23),0,s(23),(true->[])),arc(s(23),1,s(23),(true->[])),arc(s(23),2,s(23),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_up_minus_3, kernel([source(s(1)),sink(s(23)),sink(s(24)),sink(s(25)),sink(s(26)),sink(s(27)),sink(s(28)),sink(s(29))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(13),(true->[])),arc(s(2),2,s(9),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(13),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(12),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(21),(true->[])),arc(s(7),2,s(19),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(21),(true->[])),arc(s(8),2,s(19),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(21),(true->[])),arc(s(9),2,s(19),(true->[])),arc(s(10),0,s(20),(true->[])),arc(s(10),1,s(21),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(20),(true->[])),arc(s(11),1,s(21),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(20),(true->[])),arc(s(12),1,s(21),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(20),(true->[])),arc(s(13),1,s(21),(true->[])),arc(s(13),2,s(19),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(23),(true->[])),arc(s(14),2,s(25),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(23),(true->[])),arc(s(15),2,s(25),(true->[])),arc(s(16),0,s(29),(true->[])),arc(s(17),0,s(28),(true->[])),arc(s(17),1,s(23),(true->[])),arc(s(17),2,s(8),(true->[])),arc(s(18),0,s(28),(true->[])),arc(s(18),1,s(23),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(23),(true->[])),arc(s(19),2,s(25),(true->[])),arc(s(20),0,s(28),(true->[])),arc(s(20),1,s(23),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(28),(true->[])),arc(s(21),1,s(23),(true->[])),arc(s(21),2,s(25),(true->[])),arc(s(22),2,s(26),(true->[])),arc(s(24),0,s(18),(true->[])),arc(s(25),0,s(22),(true->[])),arc(s(26),0,s(29),(true->[])),arc(s(27),2,s(15),(true->[])),arc(s(28),2,s(16),(true->[])),arc(s(29),2,s(26),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_gt_3, kernel([source(s(1)),sink(s(11))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(8),(true->[])),arc(s(5),0,s(7),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(8),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(10),(true->[])),arc(s(8),0,s(9),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(8),(true->[])),arc(s(9),0,s(7),(true->[])),arc(s(9),1,s(6),(true->[])),arc(s(9),2,s(11),(true->[])),arc(s(10),0,s(11),(true->[])),arc(s(10),1,s(6),(true->[])),arc(s(10),2,s(8),(true->[])),arc(s(11),0,s(11),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_lt_up_minus_3, kernel([source(s(1)),sink(s(28)),sink(s(29)),sink(s(30))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(13),(true->[])),arc(s(2),2,s(9),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(13),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(12),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(20),(true->[])),arc(s(7),2,s(16),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(20),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(27),(true->[])),arc(s(14),2,s(25),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(27),(true->[])),arc(s(15),2,s(25),(true->[])),arc(s(16),0,s(23),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(25),(true->[])),arc(s(17),0,s(26),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(8),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(25),(true->[])),arc(s(21),0,s(18),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(30),(true->[])),arc(s(22),0,s(24),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(30),(true->[])),arc(s(23),2,s(15),(true->[])),arc(s(24),0,s(30),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(22),(true->[])),arc(s(25),0,s(29),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(30),(true->[])),arc(s(26),0,s(30),(true->[])),arc(s(26),1,s(30),(true->[])),arc(s(26),2,s(28),(true->[])),arc(s(27),0,s(30),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(24),(true->[])),arc(s(28),1,s(30),(true->[])),arc(s(28),2,s(30),(true->[])),arc(s(29),0,s(30),(true->[])),arc(s(29),1,s(30),(true->[])),arc(s(29),2,s(22),(true->[])),arc(s(30),0,s(30),(true->[])),arc(s(30),1,s(30),(true->[])),arc(s(30),2,s(30),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_up_minus_4, kernel([source(s(1)),sink(s(30)),sink(s(31)),sink(s(32)),sink(s(33)),sink(s(34)),sink(s(35)),sink(s(36))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(13),(true->[])),arc(s(2),2,s(9),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(13),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(12),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(20),(true->[])),arc(s(7),2,s(16),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(20),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(28),(true->[])),arc(s(14),2,s(26),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(28),(true->[])),arc(s(15),2,s(26),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(28),(true->[])),arc(s(16),2,s(26),(true->[])),arc(s(17),0,s(27),(true->[])),arc(s(17),1,s(28),(true->[])),arc(s(17),2,s(8),(true->[])),arc(s(18),0,s(27),(true->[])),arc(s(18),1,s(28),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(27),(true->[])),arc(s(19),1,s(28),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(27),(true->[])),arc(s(20),1,s(28),(true->[])),arc(s(20),2,s(26),(true->[])),arc(s(21),0,s(18),(true->[])),arc(s(21),1,s(30),(true->[])),arc(s(21),2,s(32),(true->[])),arc(s(22),0,s(25),(true->[])),arc(s(22),1,s(30),(true->[])),arc(s(22),2,s(32),(true->[])),arc(s(23),0,s(36),(true->[])),arc(s(24),0,s(35),(true->[])),arc(s(24),1,s(30),(true->[])),arc(s(24),2,s(15),(true->[])),arc(s(25),0,s(35),(true->[])),arc(s(25),1,s(30),(true->[])),arc(s(25),2,s(22),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(30),(true->[])),arc(s(26),2,s(32),(true->[])),arc(s(27),0,s(35),(true->[])),arc(s(27),1,s(30),(true->[])),arc(s(27),2,s(31),(true->[])),arc(s(28),0,s(35),(true->[])),arc(s(28),1,s(30),(true->[])),arc(s(28),2,s(32),(true->[])),arc(s(29),2,s(33),(true->[])),arc(s(31),0,s(25),(true->[])),arc(s(32),0,s(29),(true->[])),arc(s(33),0,s(36),(true->[])),arc(s(34),2,s(22),(true->[])),arc(s(35),2,s(23),(true->[])),arc(s(36),2,s(33),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_gt_4, kernel([source(s(1)),sink(s(18))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(14),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(15),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(6),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(13),(true->[])),arc(s(10),1,s(6),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(7),(true->[])),arc(s(12),1,s(6),(true->[])),arc(s(12),2,s(17),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(11),(true->[])),arc(s(13),2,s(17),(true->[])),arc(s(14),0,s(16),(true->[])),arc(s(14),1,s(6),(true->[])),arc(s(14),2,s(9),(true->[])),arc(s(15),0,s(16),(true->[])),arc(s(15),1,s(11),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(13),(true->[])),arc(s(16),1,s(11),(true->[])),arc(s(16),2,s(18),(true->[])),arc(s(17),0,s(18),(true->[])),arc(s(17),1,s(11),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(18),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_lt_up_minus_4, kernel([source(s(1)),sink(s(35)),sink(s(36)),sink(s(37))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(13),(true->[])),arc(s(2),2,s(9),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(13),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(12),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(20),(true->[])),arc(s(7),2,s(16),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(20),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(27),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(27),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(26),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(8),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(18),(true->[])),arc(s(21),1,s(34),(true->[])),arc(s(21),2,s(32),(true->[])),arc(s(22),0,s(25),(true->[])),arc(s(22),1,s(34),(true->[])),arc(s(22),2,s(32),(true->[])),arc(s(23),0,s(30),(true->[])),arc(s(23),1,s(34),(true->[])),arc(s(23),2,s(32),(true->[])),arc(s(24),0,s(33),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(15),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(22),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(28),(true->[])),arc(s(27),0,s(33),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(32),(true->[])),arc(s(28),0,s(25),(true->[])),arc(s(28),1,s(37),(true->[])),arc(s(28),2,s(37),(true->[])),arc(s(29),0,s(31),(true->[])),arc(s(29),1,s(37),(true->[])),arc(s(29),2,s(37),(true->[])),arc(s(30),0,s(37),(true->[])),arc(s(30),1,s(37),(true->[])),arc(s(30),2,s(22),(true->[])),arc(s(31),0,s(37),(true->[])),arc(s(31),1,s(37),(true->[])),arc(s(31),2,s(29),(true->[])),arc(s(32),0,s(36),(true->[])),arc(s(32),1,s(37),(true->[])),arc(s(32),2,s(37),(true->[])),arc(s(33),0,s(37),(true->[])),arc(s(33),1,s(37),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(37),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(37),(true->[])),arc(s(35),0,s(31),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(37),(true->[])),arc(s(36),0,s(37),(true->[])),arc(s(36),1,s(37),(true->[])),arc(s(36),2,s(29),(true->[])),arc(s(37),0,s(37),(true->[])),arc(s(37),1,s(37),(true->[])),arc(s(37),2,s(37),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_eq_up_minus_5, kernel([source(s(1)),sink(s(37)),sink(s(38)),sink(s(39)),sink(s(40)),sink(s(41)),sink(s(42)),sink(s(43))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(13),(true->[])),arc(s(2),2,s(9),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(13),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(12),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(20),(true->[])),arc(s(7),2,s(16),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(20),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(27),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(27),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(26),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(8),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(18),(true->[])),arc(s(21),1,s(35),(true->[])),arc(s(21),2,s(33),(true->[])),arc(s(22),0,s(25),(true->[])),arc(s(22),1,s(35),(true->[])),arc(s(22),2,s(33),(true->[])),arc(s(23),0,s(31),(true->[])),arc(s(23),1,s(35),(true->[])),arc(s(23),2,s(33),(true->[])),arc(s(24),0,s(34),(true->[])),arc(s(24),1,s(35),(true->[])),arc(s(24),2,s(15),(true->[])),arc(s(25),0,s(34),(true->[])),arc(s(25),1,s(35),(true->[])),arc(s(25),2,s(22),(true->[])),arc(s(26),0,s(34),(true->[])),arc(s(26),1,s(35),(true->[])),arc(s(26),2,s(28),(true->[])),arc(s(27),0,s(34),(true->[])),arc(s(27),1,s(35),(true->[])),arc(s(27),2,s(33),(true->[])),arc(s(28),0,s(25),(true->[])),arc(s(28),1,s(37),(true->[])),arc(s(28),2,s(39),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(37),(true->[])),arc(s(29),2,s(39),(true->[])),arc(s(30),0,s(43),(true->[])),arc(s(31),0,s(42),(true->[])),arc(s(31),1,s(37),(true->[])),arc(s(31),2,s(22),(true->[])),arc(s(32),0,s(42),(true->[])),arc(s(32),1,s(37),(true->[])),arc(s(32),2,s(29),(true->[])),arc(s(33),0,s(41),(true->[])),arc(s(33),1,s(37),(true->[])),arc(s(33),2,s(39),(true->[])),arc(s(34),0,s(42),(true->[])),arc(s(34),1,s(37),(true->[])),arc(s(34),2,s(38),(true->[])),arc(s(35),0,s(42),(true->[])),arc(s(35),1,s(37),(true->[])),arc(s(35),2,s(39),(true->[])),arc(s(36),2,s(40),(true->[])),arc(s(38),0,s(32),(true->[])),arc(s(39),0,s(36),(true->[])),arc(s(40),0,s(43),(true->[])),arc(s(41),2,s(29),(true->[])),arc(s(42),2,s(30),(true->[])),arc(s(43),2,s(40),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_gt_5, kernel([source(s(1)),sink(s(25))],[arc(s(1),0,s(2),(true->[])),arc(s(1),1,s(1),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(2),(true->[])),arc(s(2),1,s(1),(true->[])),arc(s(2),2,s(5),(true->[])),arc(s(3),0,s(4),(true->[])),arc(s(3),1,s(1),(true->[])),arc(s(3),2,s(3),(true->[])),arc(s(4),0,s(2),(true->[])),arc(s(4),1,s(1),(true->[])),arc(s(4),2,s(10),(true->[])),arc(s(5),0,s(8),(true->[])),arc(s(5),1,s(1),(true->[])),arc(s(5),2,s(3),(true->[])),arc(s(6),0,s(7),(true->[])),arc(s(6),1,s(6),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(7),(true->[])),arc(s(7),1,s(6),(true->[])),arc(s(7),2,s(16),(true->[])),arc(s(8),0,s(7),(true->[])),arc(s(8),1,s(6),(true->[])),arc(s(8),2,s(17),(true->[])),arc(s(9),0,s(12),(true->[])),arc(s(9),1,s(6),(true->[])),arc(s(9),2,s(9),(true->[])),arc(s(10),0,s(14),(true->[])),arc(s(10),1,s(6),(true->[])),arc(s(10),2,s(9),(true->[])),arc(s(11),0,s(13),(true->[])),arc(s(11),1,s(11),(true->[])),arc(s(11),2,s(15),(true->[])),arc(s(12),0,s(7),(true->[])),arc(s(12),1,s(6),(true->[])),arc(s(12),2,s(22),(true->[])),arc(s(13),0,s(13),(true->[])),arc(s(13),1,s(11),(true->[])),arc(s(13),2,s(21),(true->[])),arc(s(14),0,s(13),(true->[])),arc(s(14),1,s(11),(true->[])),arc(s(14),2,s(22),(true->[])),arc(s(15),0,s(19),(true->[])),arc(s(15),1,s(11),(true->[])),arc(s(15),2,s(15),(true->[])),arc(s(16),0,s(20),(true->[])),arc(s(16),1,s(6),(true->[])),arc(s(16),2,s(9),(true->[])),arc(s(17),0,s(20),(true->[])),arc(s(17),1,s(11),(true->[])),arc(s(17),2,s(15),(true->[])),arc(s(18),0,s(20),(true->[])),arc(s(18),1,s(18),(true->[])),arc(s(18),2,s(22),(true->[])),arc(s(19),0,s(13),(true->[])),arc(s(19),1,s(11),(true->[])),arc(s(19),2,s(24),(true->[])),arc(s(20),0,s(20),(true->[])),arc(s(20),1,s(18),(true->[])),arc(s(20),2,s(24),(true->[])),arc(s(21),0,s(23),(true->[])),arc(s(21),1,s(11),(true->[])),arc(s(21),2,s(15),(true->[])),arc(s(22),0,s(23),(true->[])),arc(s(22),1,s(18),(true->[])),arc(s(22),2,s(22),(true->[])),arc(s(23),0,s(20),(true->[])),arc(s(23),1,s(18),(true->[])),arc(s(23),2,s(25),(true->[])),arc(s(24),0,s(25),(true->[])),arc(s(24),1,s(18),(true->[])),arc(s(24),2,s(22),(true->[])),arc(s(25),0,s(25),(true->[])),arc(s(25),1,s(25),(true->[])),arc(s(25),2,s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_lt_up_minus_5, kernel([source(s(1)),sink(s(42)),sink(s(43)),sink(s(44))],[arc(s(1),0,s(5),(true->[])),arc(s(1),1,s(6),(true->[])),arc(s(1),2,s(3),(true->[])),arc(s(2),0,s(4),(true->[])),arc(s(2),1,s(13),(true->[])),arc(s(2),2,s(9),(true->[])),arc(s(3),0,s(10),(true->[])),arc(s(3),1,s(13),(true->[])),arc(s(3),2,s(9),(true->[])),arc(s(4),0,s(12),(true->[])),arc(s(4),1,s(13),(true->[])),arc(s(4),2,s(2),(true->[])),arc(s(5),0,s(12),(true->[])),arc(s(5),1,s(13),(true->[])),arc(s(5),2,s(7),(true->[])),arc(s(6),0,s(12),(true->[])),arc(s(6),1,s(13),(true->[])),arc(s(6),2,s(9),(true->[])),arc(s(7),0,s(4),(true->[])),arc(s(7),1,s(20),(true->[])),arc(s(7),2,s(16),(true->[])),arc(s(8),0,s(11),(true->[])),arc(s(8),1,s(20),(true->[])),arc(s(8),2,s(16),(true->[])),arc(s(9),0,s(17),(true->[])),arc(s(9),1,s(20),(true->[])),arc(s(9),2,s(16),(true->[])),arc(s(10),0,s(19),(true->[])),arc(s(10),1,s(20),(true->[])),arc(s(10),2,s(2),(true->[])),arc(s(11),0,s(19),(true->[])),arc(s(11),1,s(20),(true->[])),arc(s(11),2,s(8),(true->[])),arc(s(12),0,s(19),(true->[])),arc(s(12),1,s(20),(true->[])),arc(s(12),2,s(14),(true->[])),arc(s(13),0,s(19),(true->[])),arc(s(13),1,s(20),(true->[])),arc(s(13),2,s(16),(true->[])),arc(s(14),0,s(11),(true->[])),arc(s(14),1,s(27),(true->[])),arc(s(14),2,s(23),(true->[])),arc(s(15),0,s(18),(true->[])),arc(s(15),1,s(27),(true->[])),arc(s(15),2,s(23),(true->[])),arc(s(16),0,s(24),(true->[])),arc(s(16),1,s(27),(true->[])),arc(s(16),2,s(23),(true->[])),arc(s(17),0,s(26),(true->[])),arc(s(17),1,s(27),(true->[])),arc(s(17),2,s(8),(true->[])),arc(s(18),0,s(26),(true->[])),arc(s(18),1,s(27),(true->[])),arc(s(18),2,s(15),(true->[])),arc(s(19),0,s(26),(true->[])),arc(s(19),1,s(27),(true->[])),arc(s(19),2,s(21),(true->[])),arc(s(20),0,s(26),(true->[])),arc(s(20),1,s(27),(true->[])),arc(s(20),2,s(23),(true->[])),arc(s(21),0,s(18),(true->[])),arc(s(21),1,s(34),(true->[])),arc(s(21),2,s(30),(true->[])),arc(s(22),0,s(25),(true->[])),arc(s(22),1,s(34),(true->[])),arc(s(22),2,s(30),(true->[])),arc(s(23),0,s(31),(true->[])),arc(s(23),1,s(34),(true->[])),arc(s(23),2,s(30),(true->[])),arc(s(24),0,s(33),(true->[])),arc(s(24),1,s(34),(true->[])),arc(s(24),2,s(15),(true->[])),arc(s(25),0,s(33),(true->[])),arc(s(25),1,s(34),(true->[])),arc(s(25),2,s(22),(true->[])),arc(s(26),0,s(33),(true->[])),arc(s(26),1,s(34),(true->[])),arc(s(26),2,s(28),(true->[])),arc(s(27),0,s(33),(true->[])),arc(s(27),1,s(34),(true->[])),arc(s(27),2,s(30),(true->[])),arc(s(28),0,s(25),(true->[])),arc(s(28),1,s(41),(true->[])),arc(s(28),2,s(39),(true->[])),arc(s(29),0,s(32),(true->[])),arc(s(29),1,s(41),(true->[])),arc(s(29),2,s(39),(true->[])),arc(s(30),0,s(37),(true->[])),arc(s(30),1,s(41),(true->[])),arc(s(30),2,s(39),(true->[])),arc(s(31),0,s(40),(true->[])),arc(s(31),1,s(41),(true->[])),arc(s(31),2,s(22),(true->[])),arc(s(32),0,s(40),(true->[])),arc(s(32),1,s(41),(true->[])),arc(s(32),2,s(29),(true->[])),arc(s(33),0,s(40),(true->[])),arc(s(33),1,s(41),(true->[])),arc(s(33),2,s(35),(true->[])),arc(s(34),0,s(40),(true->[])),arc(s(34),1,s(41),(true->[])),arc(s(34),2,s(39),(true->[])),arc(s(35),0,s(32),(true->[])),arc(s(35),1,s(44),(true->[])),arc(s(35),2,s(44),(true->[])),arc(s(36),0,s(38),(true->[])),arc(s(36),1,s(44),(true->[])),arc(s(36),2,s(44),(true->[])),arc(s(37),0,s(44),(true->[])),arc(s(37),1,s(44),(true->[])),arc(s(37),2,s(29),(true->[])),arc(s(38),0,s(44),(true->[])),arc(s(38),1,s(44),(true->[])),arc(s(38),2,s(36),(true->[])),arc(s(39),0,s(43),(true->[])),arc(s(39),1,s(44),(true->[])),arc(s(39),2,s(44),(true->[])),arc(s(40),0,s(44),(true->[])),arc(s(40),1,s(44),(true->[])),arc(s(40),2,s(42),(true->[])),arc(s(41),0,s(44),(true->[])),arc(s(41),1,s(44),(true->[])),arc(s(41),2,s(44),(true->[])),arc(s(42),0,s(38),(true->[])),arc(s(42),1,s(44),(true->[])),arc(s(42),2,s(44),(true->[])),arc(s(43),0,s(44),(true->[])),arc(s(43),1,s(44),(true->[])),arc(s(43),2,s(36),(true->[])),arc(s(44),0,s(44),(true->[])),arc(s(44),1,s(44),(true->[])),arc(s(44),2,s(44),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_0_and_up, kernel([source(s(1)*s(1)),sink(s(8)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(4),(true->[])),arc(s(2)*s(3),1,s(7)*s(1),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(1),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(2),(true->[])),arc(s(6)*s(4),1,s(8)*s(1),(true->[])),arc(s(6)*s(4),2,s(5)*s(6),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(1),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(1),(true->[])),arc(s(5)*s(5),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(1),(true->[])),arc(s(7)*s(2),2,s(8)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(1),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(1),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(1),(true->[])),arc(s(8)*s(4),2,s(8)*s(6),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(1),(true->[])),arc(s(8)*s(5),2,s(8)*s(3),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_1_and_up, kernel([source(s(1)*s(1)),sink(s(8)*s(6))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(4),(true->[])),arc(s(2)*s(3),1,s(7)*s(1),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(1),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(2),(true->[])),arc(s(6)*s(4),1,s(8)*s(1),(true->[])),arc(s(6)*s(4),2,s(5)*s(6),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(1),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(6),(true->[])),arc(s(5)*s(5),1,s(8)*s(1),(true->[])),arc(s(5)*s(5),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(1),(true->[])),arc(s(7)*s(2),2,s(8)*s(5),(true->[])),arc(s(5)*s(6),0,s(6)*s(6),(true->[])),arc(s(5)*s(6),1,s(8)*s(6),(true->[])),arc(s(5)*s(6),2,s(8)*s(6),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(1),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(1),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(1),(true->[])),arc(s(8)*s(4),2,s(8)*s(6),(true->[])),arc(s(6)*s(6),0,s(8)*s(6),(true->[])),arc(s(6)*s(6),1,s(8)*s(6),(true->[])),arc(s(6)*s(6),2,s(5)*s(6),(true->[])),arc(s(8)*s(5),0,s(8)*s(6),(true->[])),arc(s(8)*s(5),1,s(8)*s(1),(true->[])),arc(s(8)*s(5),2,s(8)*s(3),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_2_and_up, kernel([source(s(1)*s(1)),sink(s(8)*s(11))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(5),(true->[])),arc(s(2)*s(3),1,s(7)*s(1),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(1),(true->[])),arc(s(3)*s(2),2,s(5)*s(7),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(6)*s(5),0,s(8)*s(2),(true->[])),arc(s(6)*s(5),1,s(8)*s(1),(true->[])),arc(s(6)*s(5),2,s(5)*s(10),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(5),(true->[])),arc(s(7)*s(3),1,s(8)*s(1),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(7),0,s(6)*s(9),(true->[])),arc(s(5)*s(7),1,s(8)*s(1),(true->[])),arc(s(5)*s(7),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(1),(true->[])),arc(s(7)*s(2),2,s(8)*s(7),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(8)*s(4),(true->[])),arc(s(5)*s(10),2,s(8)*s(8),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(1),(true->[])),arc(s(8)*s(2),2,s(8)*s(7),(true->[])),arc(s(8)*s(3),0,s(8)*s(5),(true->[])),arc(s(8)*s(3),1,s(8)*s(1),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(5),0,s(8)*s(2),(true->[])),arc(s(8)*s(5),1,s(8)*s(1),(true->[])),arc(s(8)*s(5),2,s(8)*s(10),(true->[])),arc(s(6)*s(9),0,s(8)*s(6),(true->[])),arc(s(6)*s(9),1,s(8)*s(4),(true->[])),arc(s(6)*s(9),2,s(5)*s(11),(true->[])),arc(s(8)*s(7),0,s(8)*s(9),(true->[])),arc(s(8)*s(7),1,s(8)*s(1),(true->[])),arc(s(8)*s(7),2,s(8)*s(3),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(8)*s(4),0,s(8)*s(6),(true->[])),arc(s(8)*s(4),1,s(8)*s(4),(true->[])),arc(s(8)*s(4),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(9),(true->[])),arc(s(8)*s(8),1,s(8)*s(4),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(8)*s(4),(true->[])),arc(s(8)*s(10),2,s(8)*s(8),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(8)*s(6),0,s(8)*s(6),(true->[])),arc(s(8)*s(6),1,s(8)*s(4),(true->[])),arc(s(8)*s(6),2,s(8)*s(10),(true->[])),arc(s(8)*s(9),0,s(8)*s(6),(true->[])),arc(s(8)*s(9),1,s(8)*s(4),(true->[])),arc(s(8)*s(9),2,s(8)*s(11),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_3_and_up, kernel([source(s(1)*s(1)),sink(s(8)*s(11))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(4),(true->[])),arc(s(2)*s(3),1,s(7)*s(1),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(1),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(2),(true->[])),arc(s(6)*s(4),1,s(8)*s(1),(true->[])),arc(s(6)*s(4),2,s(5)*s(8),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(1),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(7),(true->[])),arc(s(5)*s(5),1,s(8)*s(1),(true->[])),arc(s(5)*s(5),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(1),(true->[])),arc(s(7)*s(2),2,s(8)*s(5),(true->[])),arc(s(5)*s(8),0,s(6)*s(9),(true->[])),arc(s(5)*s(8),1,s(8)*s(6),(true->[])),arc(s(5)*s(8),2,s(8)*s(8),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(1),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(1),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(1),(true->[])),arc(s(8)*s(4),2,s(8)*s(8),(true->[])),arc(s(6)*s(7),0,s(8)*s(7),(true->[])),arc(s(6)*s(7),1,s(8)*s(6),(true->[])),arc(s(6)*s(7),2,s(5)*s(10),(true->[])),arc(s(8)*s(5),0,s(8)*s(7),(true->[])),arc(s(8)*s(5),1,s(8)*s(1),(true->[])),arc(s(8)*s(5),2,s(8)*s(3),(true->[])),arc(s(6)*s(9),0,s(8)*s(7),(true->[])),arc(s(6)*s(9),1,s(8)*s(6),(true->[])),arc(s(6)*s(9),2,s(5)*s(11),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(8),(true->[])),arc(s(8)*s(8),0,s(8)*s(9),(true->[])),arc(s(8)*s(8),1,s(8)*s(6),(true->[])),arc(s(8)*s(8),2,s(8)*s(8),(true->[])),arc(s(5)*s(10),0,s(6)*s(11),(true->[])),arc(s(5)*s(10),1,s(8)*s(6),(true->[])),arc(s(5)*s(10),2,s(8)*s(8),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(6),(true->[])),arc(s(8)*s(7),2,s(8)*s(10),(true->[])),arc(s(5)*s(11),0,s(6)*s(11),(true->[])),arc(s(5)*s(11),1,s(8)*s(11),(true->[])),arc(s(5)*s(11),2,s(8)*s(11),(true->[])),arc(s(8)*s(9),0,s(8)*s(7),(true->[])),arc(s(8)*s(9),1,s(8)*s(6),(true->[])),arc(s(8)*s(9),2,s(8)*s(11),(true->[])),arc(s(6)*s(11),0,s(8)*s(11),(true->[])),arc(s(6)*s(11),1,s(8)*s(11),(true->[])),arc(s(6)*s(11),2,s(5)*s(11),(true->[])),arc(s(8)*s(10),0,s(8)*s(11),(true->[])),arc(s(8)*s(10),1,s(8)*s(6),(true->[])),arc(s(8)*s(10),2,s(8)*s(8),(true->[])),arc(s(8)*s(11),0,s(8)*s(11),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_4_and_up, kernel([source(s(1)*s(1)),sink(s(8)*s(18))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(4),(true->[])),arc(s(2)*s(3),1,s(7)*s(1),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(1),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(2),(true->[])),arc(s(6)*s(4),1,s(8)*s(1),(true->[])),arc(s(6)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(1),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(8),(true->[])),arc(s(5)*s(5),1,s(8)*s(1),(true->[])),arc(s(5)*s(5),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(1),(true->[])),arc(s(7)*s(2),2,s(8)*s(5),(true->[])),arc(s(5)*s(10),0,s(6)*s(13),(true->[])),arc(s(5)*s(10),1,s(8)*s(6),(true->[])),arc(s(5)*s(10),2,s(8)*s(9),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(1),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(1),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(1),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(6)*s(8),0,s(8)*s(7),(true->[])),arc(s(6)*s(8),1,s(8)*s(6),(true->[])),arc(s(6)*s(8),2,s(5)*s(15),(true->[])),arc(s(8)*s(5),0,s(8)*s(8),(true->[])),arc(s(8)*s(5),1,s(8)*s(1),(true->[])),arc(s(8)*s(5),2,s(8)*s(3),(true->[])),arc(s(6)*s(13),0,s(8)*s(13),(true->[])),arc(s(6)*s(13),1,s(8)*s(11),(true->[])),arc(s(6)*s(13),2,s(5)*s(17),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(9),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(8)*s(6),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(10),0,s(8)*s(13),(true->[])),arc(s(8)*s(10),1,s(8)*s(6),(true->[])),arc(s(8)*s(10),2,s(8)*s(9),(true->[])),arc(s(5)*s(15),0,s(6)*s(16),(true->[])),arc(s(5)*s(15),1,s(8)*s(11),(true->[])),arc(s(5)*s(15),2,s(8)*s(15),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(6),(true->[])),arc(s(8)*s(7),2,s(8)*s(14),(true->[])),arc(s(8)*s(8),0,s(8)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(6),(true->[])),arc(s(8)*s(8),2,s(8)*s(15),(true->[])),arc(s(5)*s(17),0,s(6)*s(18),(true->[])),arc(s(5)*s(17),1,s(8)*s(11),(true->[])),arc(s(5)*s(17),2,s(8)*s(15),(true->[])),arc(s(8)*s(11),0,s(8)*s(13),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(15),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(11),(true->[])),arc(s(8)*s(13),2,s(8)*s(17),(true->[])),arc(s(8)*s(12),0,s(8)*s(7),(true->[])),arc(s(8)*s(12),1,s(8)*s(6),(true->[])),arc(s(8)*s(12),2,s(8)*s(17),(true->[])),arc(s(6)*s(16),0,s(8)*s(13),(true->[])),arc(s(6)*s(16),1,s(8)*s(11),(true->[])),arc(s(6)*s(16),2,s(5)*s(18),(true->[])),arc(s(8)*s(15),0,s(8)*s(16),(true->[])),arc(s(8)*s(15),1,s(8)*s(11),(true->[])),arc(s(8)*s(15),2,s(8)*s(15),(true->[])),arc(s(8)*s(14),0,s(8)*s(16),(true->[])),arc(s(8)*s(14),1,s(8)*s(6),(true->[])),arc(s(8)*s(14),2,s(8)*s(9),(true->[])),arc(s(6)*s(18),0,s(8)*s(18),(true->[])),arc(s(6)*s(18),1,s(8)*s(18),(true->[])),arc(s(6)*s(18),2,s(5)*s(18),(true->[])),arc(s(8)*s(17),0,s(8)*s(18),(true->[])),arc(s(8)*s(17),1,s(8)*s(11),(true->[])),arc(s(8)*s(17),2,s(8)*s(15),(true->[])),arc(s(5)*s(18),0,s(6)*s(18),(true->[])),arc(s(5)*s(18),1,s(8)*s(18),(true->[])),arc(s(5)*s(18),2,s(8)*s(18),(true->[])),arc(s(8)*s(16),0,s(8)*s(13),(true->[])),arc(s(8)*s(16),1,s(8)*s(11),(true->[])),arc(s(8)*s(16),2,s(8)*s(18),(true->[])),arc(s(8)*s(18),0,s(8)*s(18),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(8)*s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_5_and_up, kernel([source(s(1)*s(1)),sink(s(8)*s(25))],[arc(s(1)*s(1),0,s(3)*s(2),(true->[])),arc(s(1)*s(1),1,s(4)*s(1),(true->[])),arc(s(1)*s(1),2,s(2)*s(3),(true->[])),arc(s(2)*s(3),0,s(6)*s(4),(true->[])),arc(s(2)*s(3),1,s(7)*s(1),(true->[])),arc(s(2)*s(3),2,s(7)*s(3),(true->[])),arc(s(3)*s(2),0,s(7)*s(2),(true->[])),arc(s(3)*s(2),1,s(7)*s(1),(true->[])),arc(s(3)*s(2),2,s(5)*s(5),(true->[])),arc(s(4)*s(1),0,s(7)*s(2),(true->[])),arc(s(4)*s(1),1,s(7)*s(1),(true->[])),arc(s(4)*s(1),2,s(7)*s(3),(true->[])),arc(s(6)*s(4),0,s(8)*s(2),(true->[])),arc(s(6)*s(4),1,s(8)*s(1),(true->[])),arc(s(6)*s(4),2,s(5)*s(10),(true->[])),arc(s(7)*s(1),0,s(8)*s(2),(true->[])),arc(s(7)*s(1),1,s(8)*s(1),(true->[])),arc(s(7)*s(1),2,s(8)*s(3),(true->[])),arc(s(7)*s(3),0,s(8)*s(4),(true->[])),arc(s(7)*s(3),1,s(8)*s(1),(true->[])),arc(s(7)*s(3),2,s(8)*s(3),(true->[])),arc(s(5)*s(5),0,s(6)*s(8),(true->[])),arc(s(5)*s(5),1,s(8)*s(1),(true->[])),arc(s(5)*s(5),2,s(8)*s(3),(true->[])),arc(s(7)*s(2),0,s(8)*s(2),(true->[])),arc(s(7)*s(2),1,s(8)*s(1),(true->[])),arc(s(7)*s(2),2,s(8)*s(5),(true->[])),arc(s(5)*s(10),0,s(6)*s(14),(true->[])),arc(s(5)*s(10),1,s(8)*s(6),(true->[])),arc(s(5)*s(10),2,s(8)*s(9),(true->[])),arc(s(8)*s(1),0,s(8)*s(2),(true->[])),arc(s(8)*s(1),1,s(8)*s(1),(true->[])),arc(s(8)*s(1),2,s(8)*s(3),(true->[])),arc(s(8)*s(2),0,s(8)*s(2),(true->[])),arc(s(8)*s(2),1,s(8)*s(1),(true->[])),arc(s(8)*s(2),2,s(8)*s(5),(true->[])),arc(s(8)*s(3),0,s(8)*s(4),(true->[])),arc(s(8)*s(3),1,s(8)*s(1),(true->[])),arc(s(8)*s(3),2,s(8)*s(3),(true->[])),arc(s(8)*s(4),0,s(8)*s(2),(true->[])),arc(s(8)*s(4),1,s(8)*s(1),(true->[])),arc(s(8)*s(4),2,s(8)*s(10),(true->[])),arc(s(6)*s(8),0,s(8)*s(7),(true->[])),arc(s(6)*s(8),1,s(8)*s(6),(true->[])),arc(s(6)*s(8),2,s(5)*s(17),(true->[])),arc(s(8)*s(5),0,s(8)*s(8),(true->[])),arc(s(8)*s(5),1,s(8)*s(1),(true->[])),arc(s(8)*s(5),2,s(8)*s(3),(true->[])),arc(s(6)*s(14),0,s(8)*s(13),(true->[])),arc(s(6)*s(14),1,s(8)*s(11),(true->[])),arc(s(6)*s(14),2,s(5)*s(22),(true->[])),arc(s(8)*s(6),0,s(8)*s(7),(true->[])),arc(s(8)*s(6),1,s(8)*s(6),(true->[])),arc(s(8)*s(6),2,s(8)*s(9),(true->[])),arc(s(8)*s(9),0,s(8)*s(12),(true->[])),arc(s(8)*s(9),1,s(8)*s(6),(true->[])),arc(s(8)*s(9),2,s(8)*s(9),(true->[])),arc(s(8)*s(10),0,s(8)*s(14),(true->[])),arc(s(8)*s(10),1,s(8)*s(6),(true->[])),arc(s(8)*s(10),2,s(8)*s(9),(true->[])),arc(s(5)*s(17),0,s(6)*s(20),(true->[])),arc(s(5)*s(17),1,s(8)*s(11),(true->[])),arc(s(5)*s(17),2,s(8)*s(15),(true->[])),arc(s(8)*s(7),0,s(8)*s(7),(true->[])),arc(s(8)*s(7),1,s(8)*s(6),(true->[])),arc(s(8)*s(7),2,s(8)*s(16),(true->[])),arc(s(8)*s(8),0,s(8)*s(7),(true->[])),arc(s(8)*s(8),1,s(8)*s(6),(true->[])),arc(s(8)*s(8),2,s(8)*s(17),(true->[])),arc(s(5)*s(22),0,s(6)*s(23),(true->[])),arc(s(5)*s(22),1,s(8)*s(18),(true->[])),arc(s(5)*s(22),2,s(8)*s(22),(true->[])),arc(s(8)*s(11),0,s(8)*s(13),(true->[])),arc(s(8)*s(11),1,s(8)*s(11),(true->[])),arc(s(8)*s(11),2,s(8)*s(15),(true->[])),arc(s(8)*s(13),0,s(8)*s(13),(true->[])),arc(s(8)*s(13),1,s(8)*s(11),(true->[])),arc(s(8)*s(13),2,s(8)*s(21),(true->[])),arc(s(8)*s(12),0,s(8)*s(7),(true->[])),arc(s(8)*s(12),1,s(8)*s(6),(true->[])),arc(s(8)*s(12),2,s(8)*s(22),(true->[])),arc(s(8)*s(14),0,s(8)*s(13),(true->[])),arc(s(8)*s(14),1,s(8)*s(11),(true->[])),arc(s(8)*s(14),2,s(8)*s(22),(true->[])),arc(s(6)*s(20),0,s(8)*s(20),(true->[])),arc(s(6)*s(20),1,s(8)*s(18),(true->[])),arc(s(6)*s(20),2,s(5)*s(24),(true->[])),arc(s(8)*s(15),0,s(8)*s(19),(true->[])),arc(s(8)*s(15),1,s(8)*s(11),(true->[])),arc(s(8)*s(15),2,s(8)*s(15),(true->[])),arc(s(8)*s(16),0,s(8)*s(20),(true->[])),arc(s(8)*s(16),1,s(8)*s(6),(true->[])),arc(s(8)*s(16),2,s(8)*s(9),(true->[])),arc(s(8)*s(17),0,s(8)*s(20),(true->[])),arc(s(8)*s(17),1,s(8)*s(11),(true->[])),arc(s(8)*s(17),2,s(8)*s(15),(true->[])),arc(s(6)*s(23),0,s(8)*s(20),(true->[])),arc(s(6)*s(23),1,s(8)*s(18),(true->[])),arc(s(6)*s(23),2,s(5)*s(25),(true->[])),arc(s(8)*s(18),0,s(8)*s(20),(true->[])),arc(s(8)*s(18),1,s(8)*s(18),(true->[])),arc(s(8)*s(18),2,s(8)*s(22),(true->[])),arc(s(8)*s(22),0,s(8)*s(23),(true->[])),arc(s(8)*s(22),1,s(8)*s(18),(true->[])),arc(s(8)*s(22),2,s(8)*s(22),(true->[])),arc(s(8)*s(21),0,s(8)*s(23),(true->[])),arc(s(8)*s(21),1,s(8)*s(11),(true->[])),arc(s(8)*s(21),2,s(8)*s(15),(true->[])),arc(s(5)*s(24),0,s(6)*s(25),(true->[])),arc(s(5)*s(24),1,s(8)*s(18),(true->[])),arc(s(5)*s(24),2,s(8)*s(22),(true->[])),arc(s(8)*s(20),0,s(8)*s(20),(true->[])),arc(s(8)*s(20),1,s(8)*s(18),(true->[])),arc(s(8)*s(20),2,s(8)*s(24),(true->[])),arc(s(8)*s(19),0,s(8)*s(13),(true->[])),arc(s(8)*s(19),1,s(8)*s(11),(true->[])),arc(s(8)*s(19),2,s(8)*s(24),(true->[])),arc(s(5)*s(25),0,s(6)*s(25),(true->[])),arc(s(5)*s(25),1,s(8)*s(25),(true->[])),arc(s(5)*s(25),2,s(8)*s(25),(true->[])),arc(s(8)*s(23),0,s(8)*s(20),(true->[])),arc(s(8)*s(23),1,s(8)*s(18),(true->[])),arc(s(8)*s(23),2,s(8)*s(25),(true->[])),arc(s(6)*s(25),0,s(8)*s(25),(true->[])),arc(s(6)*s(25),1,s(8)*s(25),(true->[])),arc(s(6)*s(25),2,s(5)*s(25),(true->[])),arc(s(8)*s(24),0,s(8)*s(25),(true->[])),arc(s(8)*s(24),1,s(8)*s(18),(true->[])),arc(s(8)*s(24),2,s(8)*s(22),(true->[])),arc(s(8)*s(25),0,s(8)*s(25),(true->[])),arc(s(8)*s(25),1,s(8)*s(25),(true->[])),arc(s(8)*s(25),2,s(8)*s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_0_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(14)*s(6)),sink(s(15)*s(6)),sink(s(16)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(9)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(16)*s(2),(true->[])),arc(s(9)*s(4),1,s(16)*s(1),(true->[])),arc(s(9)*s(4),2,s(2)*s(6),(true->[])),arc(s(11)*s(3),0,s(15)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(13)*s(1),0,s(16)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(16)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(16)*s(2),(true->[])),arc(s(12)*s(2),1,s(16)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(11)*s(6),(true->[])),arc(s(16)*s(1),0,s(16)*s(2),(true->[])),arc(s(16)*s(1),1,s(16)*s(1),(true->[])),arc(s(16)*s(1),2,s(16)*s(3),(true->[])),arc(s(16)*s(2),0,s(16)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(1),(true->[])),arc(s(16)*s(2),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(2),(true->[])),arc(s(15)*s(4),1,s(16)*s(1),(true->[])),arc(s(15)*s(4),2,s(8)*s(6),(true->[])),arc(s(16)*s(3),0,s(16)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(1),(true->[])),arc(s(16)*s(3),2,s(16)*s(3),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(10)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(1),(true->[])),arc(s(14)*s(5),2,s(16)*s(3),(true->[])),arc(s(11)*s(6),0,s(15)*s(6),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(16)*s(6),(true->[])),arc(s(13)*s(6),0,s(16)*s(6),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(16)*s(5),0,s(16)*s(6),(true->[])),arc(s(16)*s(5),1,s(16)*s(1),(true->[])),arc(s(16)*s(5),2,s(16)*s(3),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(16)*s(6),(true->[])),arc(s(8)*s(6),2,s(16)*s(6),(true->[])),arc(s(16)*s(4),0,s(16)*s(2),(true->[])),arc(s(16)*s(4),1,s(16)*s(1),(true->[])),arc(s(16)*s(4),2,s(16)*s(6),(true->[])),arc(s(12)*s(6),0,s(16)*s(6),(true->[])),arc(s(12)*s(6),1,s(16)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(6),0,s(16)*s(6),(true->[])),arc(s(10)*s(6),1,s(16)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(6),(true->[])),arc(s(15)*s(6),2,s(8)*s(6),(true->[])),arc(s(16)*s(6),0,s(16)*s(6),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(16)*s(6),(true->[])),arc(s(14)*s(6),0,s(10)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_1_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(14)*s(6)),sink(s(15)*s(6)),sink(s(16)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(9)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(16)*s(2),(true->[])),arc(s(9)*s(4),1,s(16)*s(1),(true->[])),arc(s(9)*s(4),2,s(2)*s(6),(true->[])),arc(s(11)*s(3),0,s(15)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(13)*s(1),0,s(16)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(16)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(16)*s(2),(true->[])),arc(s(12)*s(2),1,s(16)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(11)*s(6),(true->[])),arc(s(16)*s(1),0,s(16)*s(2),(true->[])),arc(s(16)*s(1),1,s(16)*s(1),(true->[])),arc(s(16)*s(1),2,s(16)*s(3),(true->[])),arc(s(16)*s(2),0,s(16)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(1),(true->[])),arc(s(16)*s(2),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(2),(true->[])),arc(s(15)*s(4),1,s(16)*s(1),(true->[])),arc(s(15)*s(4),2,s(8)*s(6),(true->[])),arc(s(16)*s(3),0,s(16)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(1),(true->[])),arc(s(16)*s(3),2,s(16)*s(3),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(10)*s(6),(true->[])),arc(s(14)*s(5),1,s(16)*s(1),(true->[])),arc(s(14)*s(5),2,s(16)*s(3),(true->[])),arc(s(11)*s(6),0,s(15)*s(6),(true->[])),arc(s(11)*s(6),1,s(16)*s(6),(true->[])),arc(s(11)*s(6),2,s(16)*s(6),(true->[])),arc(s(13)*s(6),0,s(16)*s(6),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(16)*s(5),0,s(16)*s(6),(true->[])),arc(s(16)*s(5),1,s(16)*s(1),(true->[])),arc(s(16)*s(5),2,s(16)*s(3),(true->[])),arc(s(8)*s(6),0,s(10)*s(6),(true->[])),arc(s(8)*s(6),1,s(16)*s(6),(true->[])),arc(s(8)*s(6),2,s(16)*s(6),(true->[])),arc(s(16)*s(4),0,s(16)*s(2),(true->[])),arc(s(16)*s(4),1,s(16)*s(1),(true->[])),arc(s(16)*s(4),2,s(16)*s(6),(true->[])),arc(s(12)*s(6),0,s(16)*s(6),(true->[])),arc(s(12)*s(6),1,s(16)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(10)*s(6),0,s(16)*s(6),(true->[])),arc(s(10)*s(6),1,s(16)*s(6),(true->[])),arc(s(10)*s(6),2,s(8)*s(6),(true->[])),arc(s(15)*s(6),0,s(16)*s(6),(true->[])),arc(s(15)*s(6),1,s(16)*s(6),(true->[])),arc(s(15)*s(6),2,s(8)*s(6),(true->[])),arc(s(16)*s(6),0,s(16)*s(6),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(16)*s(6),(true->[])),arc(s(14)*s(6),0,s(10)*s(6),(true->[])),arc(s(14)*s(6),1,s(16)*s(6),(true->[])),arc(s(14)*s(6),2,s(16)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_2_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(14)*s(11)),sink(s(15)*s(11)),sink(s(16)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(9)*s(5),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(7),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(5),0,s(16)*s(2),(true->[])),arc(s(9)*s(5),1,s(16)*s(1),(true->[])),arc(s(9)*s(5),2,s(2)*s(10),(true->[])),arc(s(11)*s(3),0,s(15)*s(5),(true->[])),arc(s(11)*s(3),1,s(16)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(13)*s(1),0,s(16)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(7),0,s(4)*s(9),(true->[])),arc(s(7)*s(7),1,s(16)*s(1),(true->[])),arc(s(7)*s(7),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(16)*s(2),(true->[])),arc(s(12)*s(2),1,s(16)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(7),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(4),(true->[])),arc(s(2)*s(10),2,s(11)*s(8),(true->[])),arc(s(16)*s(1),0,s(16)*s(2),(true->[])),arc(s(16)*s(1),1,s(16)*s(1),(true->[])),arc(s(16)*s(1),2,s(16)*s(3),(true->[])),arc(s(16)*s(2),0,s(16)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(1),(true->[])),arc(s(16)*s(2),2,s(16)*s(7),(true->[])),arc(s(15)*s(5),0,s(16)*s(2),(true->[])),arc(s(15)*s(5),1,s(16)*s(1),(true->[])),arc(s(15)*s(5),2,s(8)*s(10),(true->[])),arc(s(16)*s(3),0,s(16)*s(5),(true->[])),arc(s(16)*s(3),1,s(16)*s(1),(true->[])),arc(s(16)*s(3),2,s(16)*s(3),(true->[])),arc(s(4)*s(9),0,s(12)*s(6),(true->[])),arc(s(4)*s(9),1,s(13)*s(4),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(14)*s(7),0,s(10)*s(9),(true->[])),arc(s(14)*s(7),1,s(16)*s(1),(true->[])),arc(s(14)*s(7),2,s(16)*s(3),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(11)*s(8),0,s(15)*s(9),(true->[])),arc(s(11)*s(8),1,s(16)*s(4),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(13)*s(4),0,s(16)*s(6),(true->[])),arc(s(13)*s(4),1,s(16)*s(4),(true->[])),arc(s(13)*s(4),2,s(16)*s(8),(true->[])),arc(s(16)*s(7),0,s(16)*s(9),(true->[])),arc(s(16)*s(7),1,s(16)*s(1),(true->[])),arc(s(16)*s(7),2,s(16)*s(3),(true->[])),arc(s(8)*s(10),0,s(10)*s(11),(true->[])),arc(s(8)*s(10),1,s(16)*s(4),(true->[])),arc(s(8)*s(10),2,s(16)*s(8),(true->[])),arc(s(16)*s(5),0,s(16)*s(2),(true->[])),arc(s(16)*s(5),1,s(16)*s(1),(true->[])),arc(s(16)*s(5),2,s(16)*s(10),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(11)*s(11),(true->[])),arc(s(12)*s(6),0,s(16)*s(6),(true->[])),arc(s(12)*s(6),1,s(16)*s(4),(true->[])),arc(s(12)*s(6),2,s(14)*s(10),(true->[])),arc(s(10)*s(9),0,s(16)*s(6),(true->[])),arc(s(10)*s(9),1,s(16)*s(4),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(12)*s(11),0,s(16)*s(11),(true->[])),arc(s(12)*s(11),1,s(16)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(16)*s(11),(true->[])),arc(s(13)*s(11),1,s(16)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(6),(true->[])),arc(s(15)*s(9),1,s(16)*s(4),(true->[])),arc(s(15)*s(9),2,s(8)*s(11),(true->[])),arc(s(16)*s(4),0,s(16)*s(6),(true->[])),arc(s(16)*s(4),1,s(16)*s(4),(true->[])),arc(s(16)*s(4),2,s(16)*s(8),(true->[])),arc(s(16)*s(8),0,s(16)*s(9),(true->[])),arc(s(16)*s(8),1,s(16)*s(4),(true->[])),arc(s(16)*s(8),2,s(16)*s(8),(true->[])),arc(s(16)*s(6),0,s(16)*s(6),(true->[])),arc(s(16)*s(6),1,s(16)*s(4),(true->[])),arc(s(16)*s(6),2,s(16)*s(10),(true->[])),arc(s(16)*s(9),0,s(16)*s(6),(true->[])),arc(s(16)*s(9),1,s(16)*s(4),(true->[])),arc(s(16)*s(9),2,s(16)*s(11),(true->[])),arc(s(10)*s(11),0,s(16)*s(11),(true->[])),arc(s(10)*s(11),1,s(16)*s(11),(true->[])),arc(s(10)*s(11),2,s(8)*s(11),(true->[])),arc(s(16)*s(10),0,s(16)*s(11),(true->[])),arc(s(16)*s(10),1,s(16)*s(4),(true->[])),arc(s(16)*s(10),2,s(16)*s(8),(true->[])),arc(s(11)*s(11),0,s(15)*s(11),(true->[])),arc(s(11)*s(11),1,s(16)*s(11),(true->[])),arc(s(11)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(10),0,s(10)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(4),(true->[])),arc(s(14)*s(10),2,s(16)*s(8),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(16)*s(11),(true->[])),arc(s(8)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(11),0,s(10)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[])),arc(s(16)*s(11),0,s(16)*s(11),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(16)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(16)*s(11),(true->[])),arc(s(15)*s(11),2,s(8)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_3_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(14)*s(11)),sink(s(15)*s(11)),sink(s(16)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(9)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(16)*s(2),(true->[])),arc(s(9)*s(4),1,s(16)*s(1),(true->[])),arc(s(9)*s(4),2,s(2)*s(8),(true->[])),arc(s(11)*s(3),0,s(15)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(13)*s(1),0,s(16)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(7),(true->[])),arc(s(7)*s(5),1,s(16)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(16)*s(2),(true->[])),arc(s(12)*s(2),1,s(16)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(2)*s(8),0,s(4)*s(9),(true->[])),arc(s(2)*s(8),1,s(13)*s(6),(true->[])),arc(s(2)*s(8),2,s(11)*s(8),(true->[])),arc(s(16)*s(1),0,s(16)*s(2),(true->[])),arc(s(16)*s(1),1,s(16)*s(1),(true->[])),arc(s(16)*s(1),2,s(16)*s(3),(true->[])),arc(s(16)*s(2),0,s(16)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(1),(true->[])),arc(s(16)*s(2),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(2),(true->[])),arc(s(15)*s(4),1,s(16)*s(1),(true->[])),arc(s(15)*s(4),2,s(8)*s(8),(true->[])),arc(s(16)*s(3),0,s(16)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(1),(true->[])),arc(s(16)*s(3),2,s(16)*s(3),(true->[])),arc(s(4)*s(7),0,s(12)*s(7),(true->[])),arc(s(4)*s(7),1,s(13)*s(6),(true->[])),arc(s(4)*s(7),2,s(2)*s(10),(true->[])),arc(s(14)*s(5),0,s(10)*s(7),(true->[])),arc(s(14)*s(5),1,s(16)*s(1),(true->[])),arc(s(14)*s(5),2,s(16)*s(3),(true->[])),arc(s(4)*s(9),0,s(12)*s(7),(true->[])),arc(s(4)*s(9),1,s(13)*s(6),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(11)*s(8),0,s(15)*s(9),(true->[])),arc(s(11)*s(8),1,s(16)*s(6),(true->[])),arc(s(11)*s(8),2,s(16)*s(8),(true->[])),arc(s(13)*s(6),0,s(16)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(8),(true->[])),arc(s(16)*s(5),0,s(16)*s(7),(true->[])),arc(s(16)*s(5),1,s(16)*s(1),(true->[])),arc(s(16)*s(5),2,s(16)*s(3),(true->[])),arc(s(8)*s(8),0,s(10)*s(9),(true->[])),arc(s(8)*s(8),1,s(16)*s(6),(true->[])),arc(s(8)*s(8),2,s(16)*s(8),(true->[])),arc(s(16)*s(4),0,s(16)*s(2),(true->[])),arc(s(16)*s(4),1,s(16)*s(1),(true->[])),arc(s(16)*s(4),2,s(16)*s(8),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(11)*s(8),(true->[])),arc(s(12)*s(7),0,s(16)*s(7),(true->[])),arc(s(12)*s(7),1,s(16)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(10),(true->[])),arc(s(10)*s(7),0,s(16)*s(7),(true->[])),arc(s(10)*s(7),1,s(16)*s(6),(true->[])),arc(s(10)*s(7),2,s(8)*s(10),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(11)*s(11),(true->[])),arc(s(15)*s(9),0,s(16)*s(7),(true->[])),arc(s(15)*s(9),1,s(16)*s(6),(true->[])),arc(s(15)*s(9),2,s(8)*s(11),(true->[])),arc(s(16)*s(6),0,s(16)*s(7),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(16)*s(8),(true->[])),arc(s(16)*s(8),0,s(16)*s(9),(true->[])),arc(s(16)*s(8),1,s(16)*s(6),(true->[])),arc(s(16)*s(8),2,s(16)*s(8),(true->[])),arc(s(16)*s(7),0,s(16)*s(7),(true->[])),arc(s(16)*s(7),1,s(16)*s(6),(true->[])),arc(s(16)*s(7),2,s(16)*s(10),(true->[])),arc(s(10)*s(9),0,s(16)*s(7),(true->[])),arc(s(10)*s(9),1,s(16)*s(6),(true->[])),arc(s(10)*s(9),2,s(8)*s(11),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(14)*s(10),0,s(10)*s(11),(true->[])),arc(s(14)*s(10),1,s(16)*s(6),(true->[])),arc(s(14)*s(10),2,s(16)*s(8),(true->[])),arc(s(8)*s(10),0,s(10)*s(11),(true->[])),arc(s(8)*s(10),1,s(16)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(8),(true->[])),arc(s(11)*s(11),0,s(15)*s(11),(true->[])),arc(s(11)*s(11),1,s(16)*s(11),(true->[])),arc(s(11)*s(11),2,s(16)*s(11),(true->[])),arc(s(13)*s(11),0,s(16)*s(11),(true->[])),arc(s(13)*s(11),1,s(16)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(8)*s(11),0,s(10)*s(11),(true->[])),arc(s(8)*s(11),1,s(16)*s(11),(true->[])),arc(s(8)*s(11),2,s(16)*s(11),(true->[])),arc(s(16)*s(9),0,s(16)*s(7),(true->[])),arc(s(16)*s(9),1,s(16)*s(6),(true->[])),arc(s(16)*s(9),2,s(16)*s(11),(true->[])),arc(s(16)*s(10),0,s(16)*s(11),(true->[])),arc(s(16)*s(10),1,s(16)*s(6),(true->[])),arc(s(16)*s(10),2,s(16)*s(8),(true->[])),arc(s(12)*s(11),0,s(16)*s(11),(true->[])),arc(s(12)*s(11),1,s(16)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(10)*s(11),0,s(16)*s(11),(true->[])),arc(s(10)*s(11),1,s(16)*s(11),(true->[])),arc(s(10)*s(11),2,s(8)*s(11),(true->[])),arc(s(15)*s(11),0,s(16)*s(11),(true->[])),arc(s(15)*s(11),1,s(16)*s(11),(true->[])),arc(s(15)*s(11),2,s(8)*s(11),(true->[])),arc(s(16)*s(11),0,s(16)*s(11),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(11),0,s(10)*s(11),(true->[])),arc(s(14)*s(11),1,s(16)*s(11),(true->[])),arc(s(14)*s(11),2,s(16)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_4_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(14)*s(18)),sink(s(15)*s(18)),sink(s(16)*s(18))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(9)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(16)*s(2),(true->[])),arc(s(9)*s(4),1,s(16)*s(1),(true->[])),arc(s(9)*s(4),2,s(2)*s(10),(true->[])),arc(s(11)*s(3),0,s(15)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(13)*s(1),0,s(16)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(8),(true->[])),arc(s(7)*s(5),1,s(16)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(16)*s(2),(true->[])),arc(s(12)*s(2),1,s(16)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(13),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(11)*s(9),(true->[])),arc(s(16)*s(1),0,s(16)*s(2),(true->[])),arc(s(16)*s(1),1,s(16)*s(1),(true->[])),arc(s(16)*s(1),2,s(16)*s(3),(true->[])),arc(s(16)*s(2),0,s(16)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(1),(true->[])),arc(s(16)*s(2),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(2),(true->[])),arc(s(15)*s(4),1,s(16)*s(1),(true->[])),arc(s(15)*s(4),2,s(8)*s(10),(true->[])),arc(s(16)*s(3),0,s(16)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(1),(true->[])),arc(s(16)*s(3),2,s(16)*s(3),(true->[])),arc(s(4)*s(8),0,s(12)*s(7),(true->[])),arc(s(4)*s(8),1,s(13)*s(6),(true->[])),arc(s(4)*s(8),2,s(2)*s(15),(true->[])),arc(s(14)*s(5),0,s(10)*s(8),(true->[])),arc(s(14)*s(5),1,s(16)*s(1),(true->[])),arc(s(14)*s(5),2,s(16)*s(3),(true->[])),arc(s(4)*s(13),0,s(12)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(11),(true->[])),arc(s(4)*s(13),2,s(2)*s(17),(true->[])),arc(s(11)*s(9),0,s(15)*s(12),(true->[])),arc(s(11)*s(9),1,s(16)*s(6),(true->[])),arc(s(11)*s(9),2,s(16)*s(9),(true->[])),arc(s(13)*s(6),0,s(16)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(9),(true->[])),arc(s(16)*s(5),0,s(16)*s(8),(true->[])),arc(s(16)*s(5),1,s(16)*s(1),(true->[])),arc(s(16)*s(5),2,s(16)*s(3),(true->[])),arc(s(8)*s(10),0,s(10)*s(13),(true->[])),arc(s(8)*s(10),1,s(16)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(9),(true->[])),arc(s(16)*s(4),0,s(16)*s(2),(true->[])),arc(s(16)*s(4),1,s(16)*s(1),(true->[])),arc(s(16)*s(4),2,s(16)*s(10),(true->[])),arc(s(2)*s(15),0,s(4)*s(16),(true->[])),arc(s(2)*s(15),1,s(13)*s(11),(true->[])),arc(s(2)*s(15),2,s(11)*s(15),(true->[])),arc(s(12)*s(7),0,s(16)*s(7),(true->[])),arc(s(12)*s(7),1,s(16)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(14),(true->[])),arc(s(10)*s(8),0,s(16)*s(7),(true->[])),arc(s(10)*s(8),1,s(16)*s(6),(true->[])),arc(s(10)*s(8),2,s(8)*s(15),(true->[])),arc(s(2)*s(17),0,s(4)*s(18),(true->[])),arc(s(2)*s(17),1,s(13)*s(11),(true->[])),arc(s(2)*s(17),2,s(11)*s(15),(true->[])),arc(s(12)*s(13),0,s(16)*s(13),(true->[])),arc(s(12)*s(13),1,s(16)*s(11),(true->[])),arc(s(12)*s(13),2,s(14)*s(17),(true->[])),arc(s(13)*s(11),0,s(16)*s(13),(true->[])),arc(s(13)*s(11),1,s(16)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(15),(true->[])),arc(s(15)*s(12),0,s(16)*s(7),(true->[])),arc(s(15)*s(12),1,s(16)*s(6),(true->[])),arc(s(15)*s(12),2,s(8)*s(17),(true->[])),arc(s(16)*s(6),0,s(16)*s(7),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(16)*s(9),(true->[])),arc(s(16)*s(9),0,s(16)*s(12),(true->[])),arc(s(16)*s(9),1,s(16)*s(6),(true->[])),arc(s(16)*s(9),2,s(16)*s(9),(true->[])),arc(s(16)*s(7),0,s(16)*s(7),(true->[])),arc(s(16)*s(7),1,s(16)*s(6),(true->[])),arc(s(16)*s(7),2,s(16)*s(14),(true->[])),arc(s(16)*s(8),0,s(16)*s(7),(true->[])),arc(s(16)*s(8),1,s(16)*s(6),(true->[])),arc(s(16)*s(8),2,s(16)*s(15),(true->[])),arc(s(10)*s(13),0,s(16)*s(13),(true->[])),arc(s(10)*s(13),1,s(16)*s(11),(true->[])),arc(s(10)*s(13),2,s(8)*s(17),(true->[])),arc(s(16)*s(10),0,s(16)*s(13),(true->[])),arc(s(16)*s(10),1,s(16)*s(6),(true->[])),arc(s(16)*s(10),2,s(16)*s(9),(true->[])),arc(s(4)*s(16),0,s(12)*s(13),(true->[])),arc(s(4)*s(16),1,s(13)*s(11),(true->[])),arc(s(4)*s(16),2,s(2)*s(18),(true->[])),arc(s(11)*s(15),0,s(15)*s(16),(true->[])),arc(s(11)*s(15),1,s(16)*s(11),(true->[])),arc(s(11)*s(15),2,s(16)*s(15),(true->[])),arc(s(14)*s(14),0,s(10)*s(16),(true->[])),arc(s(14)*s(14),1,s(16)*s(6),(true->[])),arc(s(14)*s(14),2,s(16)*s(9),(true->[])),arc(s(8)*s(15),0,s(10)*s(16),(true->[])),arc(s(8)*s(15),1,s(16)*s(11),(true->[])),arc(s(8)*s(15),2,s(16)*s(15),(true->[])),arc(s(4)*s(18),0,s(12)*s(18),(true->[])),arc(s(4)*s(18),1,s(13)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(18),(true->[])),arc(s(14)*s(17),0,s(10)*s(18),(true->[])),arc(s(14)*s(17),1,s(16)*s(11),(true->[])),arc(s(14)*s(17),2,s(16)*s(15),(true->[])),arc(s(16)*s(11),0,s(16)*s(13),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(16)*s(15),(true->[])),arc(s(16)*s(13),0,s(16)*s(13),(true->[])),arc(s(16)*s(13),1,s(16)*s(11),(true->[])),arc(s(16)*s(13),2,s(16)*s(17),(true->[])),arc(s(16)*s(15),0,s(16)*s(16),(true->[])),arc(s(16)*s(15),1,s(16)*s(11),(true->[])),arc(s(16)*s(15),2,s(16)*s(15),(true->[])),arc(s(8)*s(17),0,s(10)*s(18),(true->[])),arc(s(8)*s(17),1,s(16)*s(11),(true->[])),arc(s(8)*s(17),2,s(16)*s(15),(true->[])),arc(s(16)*s(12),0,s(16)*s(7),(true->[])),arc(s(16)*s(12),1,s(16)*s(6),(true->[])),arc(s(16)*s(12),2,s(16)*s(17),(true->[])),arc(s(16)*s(14),0,s(16)*s(16),(true->[])),arc(s(16)*s(14),1,s(16)*s(6),(true->[])),arc(s(16)*s(14),2,s(16)*s(9),(true->[])),arc(s(2)*s(18),0,s(4)*s(18),(true->[])),arc(s(2)*s(18),1,s(13)*s(18),(true->[])),arc(s(2)*s(18),2,s(11)*s(18),(true->[])),arc(s(15)*s(16),0,s(16)*s(13),(true->[])),arc(s(15)*s(16),1,s(16)*s(11),(true->[])),arc(s(15)*s(16),2,s(8)*s(18),(true->[])),arc(s(10)*s(16),0,s(16)*s(13),(true->[])),arc(s(10)*s(16),1,s(16)*s(11),(true->[])),arc(s(10)*s(16),2,s(8)*s(18),(true->[])),arc(s(12)*s(18),0,s(16)*s(18),(true->[])),arc(s(12)*s(18),1,s(16)*s(18),(true->[])),arc(s(12)*s(18),2,s(14)*s(18),(true->[])),arc(s(13)*s(18),0,s(16)*s(18),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(16)*s(18),(true->[])),arc(s(10)*s(18),0,s(16)*s(18),(true->[])),arc(s(10)*s(18),1,s(16)*s(18),(true->[])),arc(s(10)*s(18),2,s(8)*s(18),(true->[])),arc(s(16)*s(17),0,s(16)*s(18),(true->[])),arc(s(16)*s(17),1,s(16)*s(11),(true->[])),arc(s(16)*s(17),2,s(16)*s(15),(true->[])),arc(s(16)*s(16),0,s(16)*s(13),(true->[])),arc(s(16)*s(16),1,s(16)*s(11),(true->[])),arc(s(16)*s(16),2,s(16)*s(18),(true->[])),arc(s(11)*s(18),0,s(15)*s(18),(true->[])),arc(s(11)*s(18),1,s(16)*s(18),(true->[])),arc(s(11)*s(18),2,s(16)*s(18),(true->[])),arc(s(8)*s(18),0,s(10)*s(18),(true->[])),arc(s(8)*s(18),1,s(16)*s(18),(true->[])),arc(s(8)*s(18),2,s(16)*s(18),(true->[])),arc(s(14)*s(18),0,s(10)*s(18),(true->[])),arc(s(14)*s(18),1,s(16)*s(18),(true->[])),arc(s(14)*s(18),2,s(16)*s(18),(true->[])),arc(s(16)*s(18),0,s(16)*s(18),(true->[])),arc(s(16)*s(18),1,s(16)*s(18),(true->[])),arc(s(16)*s(18),2,s(16)*s(18),(true->[])),arc(s(15)*s(18),0,s(16)*s(18),(true->[])),arc(s(15)*s(18),1,s(16)*s(18),(true->[])),arc(s(15)*s(18),2,s(8)*s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_5_and_up_minus_1, kernel([source(s(1)*s(1)),sink(s(14)*s(25)),sink(s(15)*s(25)),sink(s(16)*s(25))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(9)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(11)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(11)*s(3),(true->[])),arc(s(9)*s(4),0,s(16)*s(2),(true->[])),arc(s(9)*s(4),1,s(16)*s(1),(true->[])),arc(s(9)*s(4),2,s(2)*s(10),(true->[])),arc(s(11)*s(3),0,s(15)*s(4),(true->[])),arc(s(11)*s(3),1,s(16)*s(1),(true->[])),arc(s(11)*s(3),2,s(16)*s(3),(true->[])),arc(s(13)*s(1),0,s(16)*s(2),(true->[])),arc(s(13)*s(1),1,s(16)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(8),(true->[])),arc(s(7)*s(5),1,s(16)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(16)*s(2),(true->[])),arc(s(12)*s(2),1,s(16)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(2)*s(10),0,s(4)*s(14),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(11)*s(9),(true->[])),arc(s(16)*s(1),0,s(16)*s(2),(true->[])),arc(s(16)*s(1),1,s(16)*s(1),(true->[])),arc(s(16)*s(1),2,s(16)*s(3),(true->[])),arc(s(16)*s(2),0,s(16)*s(2),(true->[])),arc(s(16)*s(2),1,s(16)*s(1),(true->[])),arc(s(16)*s(2),2,s(16)*s(5),(true->[])),arc(s(15)*s(4),0,s(16)*s(2),(true->[])),arc(s(15)*s(4),1,s(16)*s(1),(true->[])),arc(s(15)*s(4),2,s(8)*s(10),(true->[])),arc(s(16)*s(3),0,s(16)*s(4),(true->[])),arc(s(16)*s(3),1,s(16)*s(1),(true->[])),arc(s(16)*s(3),2,s(16)*s(3),(true->[])),arc(s(4)*s(8),0,s(12)*s(7),(true->[])),arc(s(4)*s(8),1,s(13)*s(6),(true->[])),arc(s(4)*s(8),2,s(2)*s(17),(true->[])),arc(s(14)*s(5),0,s(10)*s(8),(true->[])),arc(s(14)*s(5),1,s(16)*s(1),(true->[])),arc(s(14)*s(5),2,s(16)*s(3),(true->[])),arc(s(4)*s(14),0,s(12)*s(13),(true->[])),arc(s(4)*s(14),1,s(13)*s(11),(true->[])),arc(s(4)*s(14),2,s(2)*s(22),(true->[])),arc(s(11)*s(9),0,s(15)*s(12),(true->[])),arc(s(11)*s(9),1,s(16)*s(6),(true->[])),arc(s(11)*s(9),2,s(16)*s(9),(true->[])),arc(s(13)*s(6),0,s(16)*s(7),(true->[])),arc(s(13)*s(6),1,s(16)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(9),(true->[])),arc(s(16)*s(5),0,s(16)*s(8),(true->[])),arc(s(16)*s(5),1,s(16)*s(1),(true->[])),arc(s(16)*s(5),2,s(16)*s(3),(true->[])),arc(s(8)*s(10),0,s(10)*s(14),(true->[])),arc(s(8)*s(10),1,s(16)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(9),(true->[])),arc(s(16)*s(4),0,s(16)*s(2),(true->[])),arc(s(16)*s(4),1,s(16)*s(1),(true->[])),arc(s(16)*s(4),2,s(16)*s(10),(true->[])),arc(s(2)*s(17),0,s(4)*s(20),(true->[])),arc(s(2)*s(17),1,s(13)*s(11),(true->[])),arc(s(2)*s(17),2,s(11)*s(15),(true->[])),arc(s(12)*s(7),0,s(16)*s(7),(true->[])),arc(s(12)*s(7),1,s(16)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(16),(true->[])),arc(s(10)*s(8),0,s(16)*s(7),(true->[])),arc(s(10)*s(8),1,s(16)*s(6),(true->[])),arc(s(10)*s(8),2,s(8)*s(17),(true->[])),arc(s(2)*s(22),0,s(4)*s(23),(true->[])),arc(s(2)*s(22),1,s(13)*s(18),(true->[])),arc(s(2)*s(22),2,s(11)*s(22),(true->[])),arc(s(12)*s(13),0,s(16)*s(13),(true->[])),arc(s(12)*s(13),1,s(16)*s(11),(true->[])),arc(s(12)*s(13),2,s(14)*s(21),(true->[])),arc(s(13)*s(11),0,s(16)*s(13),(true->[])),arc(s(13)*s(11),1,s(16)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(15),(true->[])),arc(s(15)*s(12),0,s(16)*s(7),(true->[])),arc(s(15)*s(12),1,s(16)*s(6),(true->[])),arc(s(15)*s(12),2,s(8)*s(22),(true->[])),arc(s(16)*s(6),0,s(16)*s(7),(true->[])),arc(s(16)*s(6),1,s(16)*s(6),(true->[])),arc(s(16)*s(6),2,s(16)*s(9),(true->[])),arc(s(16)*s(9),0,s(16)*s(12),(true->[])),arc(s(16)*s(9),1,s(16)*s(6),(true->[])),arc(s(16)*s(9),2,s(16)*s(9),(true->[])),arc(s(16)*s(7),0,s(16)*s(7),(true->[])),arc(s(16)*s(7),1,s(16)*s(6),(true->[])),arc(s(16)*s(7),2,s(16)*s(16),(true->[])),arc(s(16)*s(8),0,s(16)*s(7),(true->[])),arc(s(16)*s(8),1,s(16)*s(6),(true->[])),arc(s(16)*s(8),2,s(16)*s(17),(true->[])),arc(s(10)*s(14),0,s(16)*s(13),(true->[])),arc(s(10)*s(14),1,s(16)*s(11),(true->[])),arc(s(10)*s(14),2,s(8)*s(22),(true->[])),arc(s(16)*s(10),0,s(16)*s(14),(true->[])),arc(s(16)*s(10),1,s(16)*s(6),(true->[])),arc(s(16)*s(10),2,s(16)*s(9),(true->[])),arc(s(4)*s(20),0,s(12)*s(20),(true->[])),arc(s(4)*s(20),1,s(13)*s(18),(true->[])),arc(s(4)*s(20),2,s(2)*s(24),(true->[])),arc(s(11)*s(15),0,s(15)*s(19),(true->[])),arc(s(11)*s(15),1,s(16)*s(11),(true->[])),arc(s(11)*s(15),2,s(16)*s(15),(true->[])),arc(s(14)*s(16),0,s(10)*s(20),(true->[])),arc(s(14)*s(16),1,s(16)*s(6),(true->[])),arc(s(14)*s(16),2,s(16)*s(9),(true->[])),arc(s(8)*s(17),0,s(10)*s(20),(true->[])),arc(s(8)*s(17),1,s(16)*s(11),(true->[])),arc(s(8)*s(17),2,s(16)*s(15),(true->[])),arc(s(4)*s(23),0,s(12)*s(20),(true->[])),arc(s(4)*s(23),1,s(13)*s(18),(true->[])),arc(s(4)*s(23),2,s(2)*s(25),(true->[])),arc(s(11)*s(22),0,s(15)*s(23),(true->[])),arc(s(11)*s(22),1,s(16)*s(18),(true->[])),arc(s(11)*s(22),2,s(16)*s(22),(true->[])),arc(s(13)*s(18),0,s(16)*s(20),(true->[])),arc(s(13)*s(18),1,s(16)*s(18),(true->[])),arc(s(13)*s(18),2,s(16)*s(22),(true->[])),arc(s(14)*s(21),0,s(10)*s(23),(true->[])),arc(s(14)*s(21),1,s(16)*s(11),(true->[])),arc(s(14)*s(21),2,s(16)*s(15),(true->[])),arc(s(16)*s(11),0,s(16)*s(13),(true->[])),arc(s(16)*s(11),1,s(16)*s(11),(true->[])),arc(s(16)*s(11),2,s(16)*s(15),(true->[])),arc(s(16)*s(13),0,s(16)*s(13),(true->[])),arc(s(16)*s(13),1,s(16)*s(11),(true->[])),arc(s(16)*s(13),2,s(16)*s(21),(true->[])),arc(s(16)*s(15),0,s(16)*s(19),(true->[])),arc(s(16)*s(15),1,s(16)*s(11),(true->[])),arc(s(16)*s(15),2,s(16)*s(15),(true->[])),arc(s(8)*s(22),0,s(10)*s(23),(true->[])),arc(s(8)*s(22),1,s(16)*s(18),(true->[])),arc(s(8)*s(22),2,s(16)*s(22),(true->[])),arc(s(16)*s(12),0,s(16)*s(7),(true->[])),arc(s(16)*s(12),1,s(16)*s(6),(true->[])),arc(s(16)*s(12),2,s(16)*s(22),(true->[])),arc(s(16)*s(16),0,s(16)*s(20),(true->[])),arc(s(16)*s(16),1,s(16)*s(6),(true->[])),arc(s(16)*s(16),2,s(16)*s(9),(true->[])),arc(s(16)*s(17),0,s(16)*s(20),(true->[])),arc(s(16)*s(17),1,s(16)*s(11),(true->[])),arc(s(16)*s(17),2,s(16)*s(15),(true->[])),arc(s(16)*s(14),0,s(16)*s(13),(true->[])),arc(s(16)*s(14),1,s(16)*s(11),(true->[])),arc(s(16)*s(14),2,s(16)*s(22),(true->[])),arc(s(2)*s(24),0,s(4)*s(25),(true->[])),arc(s(2)*s(24),1,s(13)*s(18),(true->[])),arc(s(2)*s(24),2,s(11)*s(22),(true->[])),arc(s(12)*s(20),0,s(16)*s(20),(true->[])),arc(s(12)*s(20),1,s(16)*s(18),(true->[])),arc(s(12)*s(20),2,s(14)*s(24),(true->[])),arc(s(15)*s(19),0,s(16)*s(13),(true->[])),arc(s(15)*s(19),1,s(16)*s(11),(true->[])),arc(s(15)*s(19),2,s(8)*s(24),(true->[])),arc(s(10)*s(20),0,s(16)*s(20),(true->[])),arc(s(10)*s(20),1,s(16)*s(18),(true->[])),arc(s(10)*s(20),2,s(8)*s(24),(true->[])),arc(s(2)*s(25),0,s(4)*s(25),(true->[])),arc(s(2)*s(25),1,s(13)*s(25),(true->[])),arc(s(2)*s(25),2,s(11)*s(25),(true->[])),arc(s(15)*s(23),0,s(16)*s(20),(true->[])),arc(s(15)*s(23),1,s(16)*s(18),(true->[])),arc(s(15)*s(23),2,s(8)*s(25),(true->[])),arc(s(16)*s(18),0,s(16)*s(20),(true->[])),arc(s(16)*s(18),1,s(16)*s(18),(true->[])),arc(s(16)*s(18),2,s(16)*s(22),(true->[])),arc(s(16)*s(22),0,s(16)*s(23),(true->[])),arc(s(16)*s(22),1,s(16)*s(18),(true->[])),arc(s(16)*s(22),2,s(16)*s(22),(true->[])),arc(s(16)*s(20),0,s(16)*s(20),(true->[])),arc(s(16)*s(20),1,s(16)*s(18),(true->[])),arc(s(16)*s(20),2,s(16)*s(24),(true->[])),arc(s(10)*s(23),0,s(16)*s(20),(true->[])),arc(s(10)*s(23),1,s(16)*s(18),(true->[])),arc(s(10)*s(23),2,s(8)*s(25),(true->[])),arc(s(16)*s(21),0,s(16)*s(23),(true->[])),arc(s(16)*s(21),1,s(16)*s(11),(true->[])),arc(s(16)*s(21),2,s(16)*s(15),(true->[])),arc(s(16)*s(19),0,s(16)*s(13),(true->[])),arc(s(16)*s(19),1,s(16)*s(11),(true->[])),arc(s(16)*s(19),2,s(16)*s(24),(true->[])),arc(s(4)*s(25),0,s(12)*s(25),(true->[])),arc(s(4)*s(25),1,s(13)*s(25),(true->[])),arc(s(4)*s(25),2,s(2)*s(25),(true->[])),arc(s(14)*s(24),0,s(10)*s(25),(true->[])),arc(s(14)*s(24),1,s(16)*s(18),(true->[])),arc(s(14)*s(24),2,s(16)*s(22),(true->[])),arc(s(8)*s(24),0,s(10)*s(25),(true->[])),arc(s(8)*s(24),1,s(16)*s(18),(true->[])),arc(s(8)*s(24),2,s(16)*s(22),(true->[])),arc(s(11)*s(25),0,s(15)*s(25),(true->[])),arc(s(11)*s(25),1,s(16)*s(25),(true->[])),arc(s(11)*s(25),2,s(16)*s(25),(true->[])),arc(s(13)*s(25),0,s(16)*s(25),(true->[])),arc(s(13)*s(25),1,s(16)*s(25),(true->[])),arc(s(13)*s(25),2,s(16)*s(25),(true->[])),arc(s(8)*s(25),0,s(10)*s(25),(true->[])),arc(s(8)*s(25),1,s(16)*s(25),(true->[])),arc(s(8)*s(25),2,s(16)*s(25),(true->[])),arc(s(16)*s(23),0,s(16)*s(20),(true->[])),arc(s(16)*s(23),1,s(16)*s(18),(true->[])),arc(s(16)*s(23),2,s(16)*s(25),(true->[])),arc(s(16)*s(24),0,s(16)*s(25),(true->[])),arc(s(16)*s(24),1,s(16)*s(18),(true->[])),arc(s(16)*s(24),2,s(16)*s(22),(true->[])),arc(s(12)*s(25),0,s(16)*s(25),(true->[])),arc(s(12)*s(25),1,s(16)*s(25),(true->[])),arc(s(12)*s(25),2,s(14)*s(25),(true->[])),arc(s(10)*s(25),0,s(16)*s(25),(true->[])),arc(s(10)*s(25),1,s(16)*s(25),(true->[])),arc(s(10)*s(25),2,s(8)*s(25),(true->[])),arc(s(15)*s(25),0,s(16)*s(25),(true->[])),arc(s(15)*s(25),1,s(16)*s(25),(true->[])),arc(s(15)*s(25),2,s(8)*s(25),(true->[])),arc(s(16)*s(25),0,s(16)*s(25),(true->[])),arc(s(16)*s(25),1,s(16)*s(25),(true->[])),arc(s(16)*s(25),2,s(16)*s(25),(true->[])),arc(s(14)*s(25),0,s(10)*s(25),(true->[])),arc(s(14)*s(25),1,s(16)*s(25),(true->[])),arc(s(14)*s(25),2,s(16)*s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_0_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(6)),sink(s(22)*s(6)),sink(s(23)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(16)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(18)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(18)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(23)*s(2),(true->[])),arc(s(16)*s(4),1,s(23)*s(1),(true->[])),arc(s(16)*s(4),2,s(8)*s(6),(true->[])),arc(s(18)*s(3),0,s(22)*s(4),(true->[])),arc(s(18)*s(3),1,s(23)*s(1),(true->[])),arc(s(18)*s(3),2,s(23)*s(3),(true->[])),arc(s(20)*s(1),0,s(23)*s(2),(true->[])),arc(s(20)*s(1),1,s(23)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(9)*s(6),(true->[])),arc(s(19)*s(2),0,s(23)*s(2),(true->[])),arc(s(19)*s(2),1,s(23)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(11)*s(6),(true->[])),arc(s(14)*s(5),1,s(23)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(8)*s(6),0,s(11)*s(6),(true->[])),arc(s(8)*s(6),1,s(20)*s(6),(true->[])),arc(s(8)*s(6),2,s(18)*s(6),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(1),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(22)*s(4),0,s(23)*s(2),(true->[])),arc(s(22)*s(4),1,s(23)*s(1),(true->[])),arc(s(22)*s(4),2,s(15)*s(6),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(1),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(9)*s(6),0,s(16)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(18)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(6),(true->[])),arc(s(21)*s(5),0,s(17)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(1),(true->[])),arc(s(21)*s(5),2,s(23)*s(3),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(6),(true->[])),arc(s(18)*s(6),0,s(22)*s(6),(true->[])),arc(s(18)*s(6),1,s(23)*s(6),(true->[])),arc(s(18)*s(6),2,s(23)*s(6),(true->[])),arc(s(20)*s(6),0,s(23)*s(6),(true->[])),arc(s(20)*s(6),1,s(23)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(23)*s(5),0,s(23)*s(6),(true->[])),arc(s(23)*s(5),1,s(23)*s(1),(true->[])),arc(s(23)*s(5),2,s(23)*s(3),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(23)*s(4),0,s(23)*s(2),(true->[])),arc(s(23)*s(4),1,s(23)*s(1),(true->[])),arc(s(23)*s(4),2,s(23)*s(6),(true->[])),arc(s(16)*s(6),0,s(23)*s(6),(true->[])),arc(s(16)*s(6),1,s(23)*s(6),(true->[])),arc(s(16)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(23)*s(6),(true->[])),arc(s(19)*s(6),1,s(23)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(17)*s(6),0,s(23)*s(6),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(6),0,s(11)*s(6),(true->[])),arc(s(14)*s(6),1,s(23)*s(6),(true->[])),arc(s(14)*s(6),2,s(23)*s(6),(true->[])),arc(s(22)*s(6),0,s(23)*s(6),(true->[])),arc(s(22)*s(6),1,s(23)*s(6),(true->[])),arc(s(22)*s(6),2,s(15)*s(6),(true->[])),arc(s(23)*s(6),0,s(23)*s(6),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(6),(true->[])),arc(s(21)*s(6),0,s(17)*s(6),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(23)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_1_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(6)),sink(s(22)*s(6)),sink(s(23)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(16)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(18)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(18)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(23)*s(2),(true->[])),arc(s(16)*s(4),1,s(23)*s(1),(true->[])),arc(s(16)*s(4),2,s(8)*s(6),(true->[])),arc(s(18)*s(3),0,s(22)*s(4),(true->[])),arc(s(18)*s(3),1,s(23)*s(1),(true->[])),arc(s(18)*s(3),2,s(23)*s(3),(true->[])),arc(s(20)*s(1),0,s(23)*s(2),(true->[])),arc(s(20)*s(1),1,s(23)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(9)*s(6),(true->[])),arc(s(19)*s(2),0,s(23)*s(2),(true->[])),arc(s(19)*s(2),1,s(23)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(11)*s(6),(true->[])),arc(s(14)*s(5),1,s(23)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(8)*s(6),0,s(11)*s(6),(true->[])),arc(s(8)*s(6),1,s(20)*s(6),(true->[])),arc(s(8)*s(6),2,s(18)*s(6),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(1),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(22)*s(4),0,s(23)*s(2),(true->[])),arc(s(22)*s(4),1,s(23)*s(1),(true->[])),arc(s(22)*s(4),2,s(15)*s(6),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(1),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(9)*s(6),0,s(16)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(18)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(6),(true->[])),arc(s(21)*s(5),0,s(17)*s(6),(true->[])),arc(s(21)*s(5),1,s(23)*s(1),(true->[])),arc(s(21)*s(5),2,s(23)*s(3),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(6),(true->[])),arc(s(18)*s(6),0,s(22)*s(6),(true->[])),arc(s(18)*s(6),1,s(23)*s(6),(true->[])),arc(s(18)*s(6),2,s(23)*s(6),(true->[])),arc(s(20)*s(6),0,s(23)*s(6),(true->[])),arc(s(20)*s(6),1,s(23)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(23)*s(5),0,s(23)*s(6),(true->[])),arc(s(23)*s(5),1,s(23)*s(1),(true->[])),arc(s(23)*s(5),2,s(23)*s(3),(true->[])),arc(s(15)*s(6),0,s(17)*s(6),(true->[])),arc(s(15)*s(6),1,s(23)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(23)*s(4),0,s(23)*s(2),(true->[])),arc(s(23)*s(4),1,s(23)*s(1),(true->[])),arc(s(23)*s(4),2,s(23)*s(6),(true->[])),arc(s(16)*s(6),0,s(23)*s(6),(true->[])),arc(s(16)*s(6),1,s(23)*s(6),(true->[])),arc(s(16)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(23)*s(6),(true->[])),arc(s(19)*s(6),1,s(23)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(17)*s(6),0,s(23)*s(6),(true->[])),arc(s(17)*s(6),1,s(23)*s(6),(true->[])),arc(s(17)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(6),0,s(11)*s(6),(true->[])),arc(s(14)*s(6),1,s(23)*s(6),(true->[])),arc(s(14)*s(6),2,s(23)*s(6),(true->[])),arc(s(22)*s(6),0,s(23)*s(6),(true->[])),arc(s(22)*s(6),1,s(23)*s(6),(true->[])),arc(s(22)*s(6),2,s(15)*s(6),(true->[])),arc(s(23)*s(6),0,s(23)*s(6),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(6),(true->[])),arc(s(21)*s(6),0,s(17)*s(6),(true->[])),arc(s(21)*s(6),1,s(23)*s(6),(true->[])),arc(s(21)*s(6),2,s(23)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_2_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(11)),sink(s(22)*s(11)),sink(s(23)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(5),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(7),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(16)*s(5),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(10)*s(5),0,s(19)*s(2),(true->[])),arc(s(10)*s(5),1,s(20)*s(1),(true->[])),arc(s(10)*s(5),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(18)*s(3),(true->[])),arc(s(7)*s(7),0,s(4)*s(9),(true->[])),arc(s(7)*s(7),1,s(20)*s(1),(true->[])),arc(s(7)*s(7),2,s(18)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(7),(true->[])),arc(s(16)*s(5),0,s(23)*s(2),(true->[])),arc(s(16)*s(5),1,s(23)*s(1),(true->[])),arc(s(16)*s(5),2,s(8)*s(10),(true->[])),arc(s(18)*s(3),0,s(22)*s(5),(true->[])),arc(s(18)*s(3),1,s(23)*s(1),(true->[])),arc(s(18)*s(3),2,s(23)*s(3),(true->[])),arc(s(20)*s(1),0,s(23)*s(2),(true->[])),arc(s(20)*s(1),1,s(23)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(4),(true->[])),arc(s(2)*s(10),2,s(9)*s(8),(true->[])),arc(s(19)*s(2),0,s(23)*s(2),(true->[])),arc(s(19)*s(2),1,s(23)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(7),(true->[])),arc(s(4)*s(9),0,s(12)*s(6),(true->[])),arc(s(4)*s(9),1,s(13)*s(4),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(14)*s(7),0,s(11)*s(9),(true->[])),arc(s(14)*s(7),1,s(23)*s(1),(true->[])),arc(s(14)*s(7),2,s(23)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(11),(true->[])),arc(s(8)*s(10),1,s(20)*s(4),(true->[])),arc(s(8)*s(10),2,s(18)*s(8),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(1),(true->[])),arc(s(23)*s(2),2,s(23)*s(7),(true->[])),arc(s(22)*s(5),0,s(23)*s(2),(true->[])),arc(s(22)*s(5),1,s(23)*s(1),(true->[])),arc(s(22)*s(5),2,s(15)*s(10),(true->[])),arc(s(23)*s(3),0,s(23)*s(5),(true->[])),arc(s(23)*s(3),1,s(23)*s(1),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(9)*s(8),0,s(16)*s(9),(true->[])),arc(s(9)*s(8),1,s(20)*s(4),(true->[])),arc(s(9)*s(8),2,s(18)*s(8),(true->[])),arc(s(13)*s(4),0,s(19)*s(6),(true->[])),arc(s(13)*s(4),1,s(20)*s(4),(true->[])),arc(s(13)*s(4),2,s(18)*s(8),(true->[])),arc(s(21)*s(7),0,s(17)*s(9),(true->[])),arc(s(21)*s(7),1,s(23)*s(1),(true->[])),arc(s(21)*s(7),2,s(23)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(9)*s(11),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(4),(true->[])),arc(s(12)*s(6),2,s(14)*s(10),(true->[])),arc(s(11)*s(9),0,s(19)*s(6),(true->[])),arc(s(11)*s(9),1,s(20)*s(4),(true->[])),arc(s(11)*s(9),2,s(8)*s(11),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(18)*s(8),0,s(22)*s(9),(true->[])),arc(s(18)*s(8),1,s(23)*s(4),(true->[])),arc(s(18)*s(8),2,s(23)*s(8),(true->[])),arc(s(20)*s(4),0,s(23)*s(6),(true->[])),arc(s(20)*s(4),1,s(23)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(8),(true->[])),arc(s(23)*s(7),0,s(23)*s(9),(true->[])),arc(s(23)*s(7),1,s(23)*s(1),(true->[])),arc(s(23)*s(7),2,s(23)*s(3),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(23)*s(4),(true->[])),arc(s(15)*s(10),2,s(23)*s(8),(true->[])),arc(s(23)*s(5),0,s(23)*s(2),(true->[])),arc(s(23)*s(5),1,s(23)*s(1),(true->[])),arc(s(23)*s(5),2,s(23)*s(10),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(19)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(18)*s(11),(true->[])),arc(s(16)*s(9),0,s(23)*s(6),(true->[])),arc(s(16)*s(9),1,s(23)*s(4),(true->[])),arc(s(16)*s(9),2,s(8)*s(11),(true->[])),arc(s(19)*s(6),0,s(23)*s(6),(true->[])),arc(s(19)*s(6),1,s(23)*s(4),(true->[])),arc(s(19)*s(6),2,s(21)*s(10),(true->[])),arc(s(17)*s(9),0,s(23)*s(6),(true->[])),arc(s(17)*s(9),1,s(23)*s(4),(true->[])),arc(s(17)*s(9),2,s(15)*s(11),(true->[])),arc(s(9)*s(11),0,s(16)*s(11),(true->[])),arc(s(9)*s(11),1,s(20)*s(11),(true->[])),arc(s(9)*s(11),2,s(18)*s(11),(true->[])),arc(s(14)*s(10),0,s(11)*s(11),(true->[])),arc(s(14)*s(10),1,s(23)*s(4),(true->[])),arc(s(14)*s(10),2,s(23)*s(8),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(20)*s(11),(true->[])),arc(s(8)*s(11),2,s(18)*s(11),(true->[])),arc(s(19)*s(11),0,s(23)*s(11),(true->[])),arc(s(19)*s(11),1,s(23)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(23)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(22)*s(9),0,s(23)*s(6),(true->[])),arc(s(22)*s(9),1,s(23)*s(4),(true->[])),arc(s(22)*s(9),2,s(15)*s(11),(true->[])),arc(s(23)*s(4),0,s(23)*s(6),(true->[])),arc(s(23)*s(4),1,s(23)*s(4),(true->[])),arc(s(23)*s(4),2,s(23)*s(8),(true->[])),arc(s(23)*s(8),0,s(23)*s(9),(true->[])),arc(s(23)*s(8),1,s(23)*s(4),(true->[])),arc(s(23)*s(8),2,s(23)*s(8),(true->[])),arc(s(23)*s(6),0,s(23)*s(6),(true->[])),arc(s(23)*s(6),1,s(23)*s(4),(true->[])),arc(s(23)*s(6),2,s(23)*s(10),(true->[])),arc(s(23)*s(9),0,s(23)*s(6),(true->[])),arc(s(23)*s(9),1,s(23)*s(4),(true->[])),arc(s(23)*s(9),2,s(23)*s(11),(true->[])),arc(s(17)*s(11),0,s(23)*s(11),(true->[])),arc(s(17)*s(11),1,s(23)*s(11),(true->[])),arc(s(17)*s(11),2,s(15)*s(11),(true->[])),arc(s(23)*s(10),0,s(23)*s(11),(true->[])),arc(s(23)*s(10),1,s(23)*s(4),(true->[])),arc(s(23)*s(10),2,s(23)*s(8),(true->[])),arc(s(14)*s(11),0,s(11)*s(11),(true->[])),arc(s(14)*s(11),1,s(23)*s(11),(true->[])),arc(s(14)*s(11),2,s(23)*s(11),(true->[])),arc(s(18)*s(11),0,s(22)*s(11),(true->[])),arc(s(18)*s(11),1,s(23)*s(11),(true->[])),arc(s(18)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(17)*s(11),(true->[])),arc(s(21)*s(10),1,s(23)*s(4),(true->[])),arc(s(21)*s(10),2,s(23)*s(8),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(23)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(16)*s(11),0,s(23)*s(11),(true->[])),arc(s(16)*s(11),1,s(23)*s(11),(true->[])),arc(s(16)*s(11),2,s(8)*s(11),(true->[])),arc(s(21)*s(11),0,s(17)*s(11),(true->[])),arc(s(21)*s(11),1,s(23)*s(11),(true->[])),arc(s(21)*s(11),2,s(23)*s(11),(true->[])),arc(s(23)*s(11),0,s(23)*s(11),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(23)*s(11),(true->[])),arc(s(22)*s(11),0,s(23)*s(11),(true->[])),arc(s(22)*s(11),1,s(23)*s(11),(true->[])),arc(s(22)*s(11),2,s(15)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_3_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(11)),sink(s(22)*s(11)),sink(s(23)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(16)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(8),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(18)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(7),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(18)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(23)*s(2),(true->[])),arc(s(16)*s(4),1,s(23)*s(1),(true->[])),arc(s(16)*s(4),2,s(8)*s(8),(true->[])),arc(s(18)*s(3),0,s(22)*s(4),(true->[])),arc(s(18)*s(3),1,s(23)*s(1),(true->[])),arc(s(18)*s(3),2,s(23)*s(3),(true->[])),arc(s(20)*s(1),0,s(23)*s(2),(true->[])),arc(s(20)*s(1),1,s(23)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(9),(true->[])),arc(s(2)*s(8),1,s(13)*s(6),(true->[])),arc(s(2)*s(8),2,s(9)*s(8),(true->[])),arc(s(19)*s(2),0,s(23)*s(2),(true->[])),arc(s(19)*s(2),1,s(23)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(7),0,s(12)*s(7),(true->[])),arc(s(4)*s(7),1,s(13)*s(6),(true->[])),arc(s(4)*s(7),2,s(2)*s(10),(true->[])),arc(s(14)*s(5),0,s(11)*s(7),(true->[])),arc(s(14)*s(5),1,s(23)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(8)*s(8),0,s(11)*s(9),(true->[])),arc(s(8)*s(8),1,s(20)*s(6),(true->[])),arc(s(8)*s(8),2,s(18)*s(8),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(1),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(22)*s(4),0,s(23)*s(2),(true->[])),arc(s(22)*s(4),1,s(23)*s(1),(true->[])),arc(s(22)*s(4),2,s(15)*s(8),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(1),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(4)*s(9),0,s(12)*s(7),(true->[])),arc(s(4)*s(9),1,s(13)*s(6),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(9)*s(8),0,s(16)*s(9),(true->[])),arc(s(9)*s(8),1,s(20)*s(6),(true->[])),arc(s(9)*s(8),2,s(18)*s(8),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(8),(true->[])),arc(s(21)*s(5),0,s(17)*s(7),(true->[])),arc(s(21)*s(5),1,s(23)*s(1),(true->[])),arc(s(21)*s(5),2,s(23)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(8),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(10),(true->[])),arc(s(11)*s(7),0,s(19)*s(7),(true->[])),arc(s(11)*s(7),1,s(20)*s(6),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(11)*s(9),0,s(19)*s(7),(true->[])),arc(s(11)*s(9),1,s(20)*s(6),(true->[])),arc(s(11)*s(9),2,s(8)*s(11),(true->[])),arc(s(18)*s(8),0,s(22)*s(9),(true->[])),arc(s(18)*s(8),1,s(23)*s(6),(true->[])),arc(s(18)*s(8),2,s(23)*s(8),(true->[])),arc(s(20)*s(6),0,s(23)*s(7),(true->[])),arc(s(20)*s(6),1,s(23)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(8),(true->[])),arc(s(23)*s(5),0,s(23)*s(7),(true->[])),arc(s(23)*s(5),1,s(23)*s(1),(true->[])),arc(s(23)*s(5),2,s(23)*s(3),(true->[])),arc(s(15)*s(8),0,s(17)*s(9),(true->[])),arc(s(15)*s(8),1,s(23)*s(6),(true->[])),arc(s(15)*s(8),2,s(23)*s(8),(true->[])),arc(s(23)*s(4),0,s(23)*s(2),(true->[])),arc(s(23)*s(4),1,s(23)*s(1),(true->[])),arc(s(23)*s(4),2,s(23)*s(8),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(9)*s(11),(true->[])),arc(s(16)*s(9),0,s(23)*s(7),(true->[])),arc(s(16)*s(9),1,s(23)*s(6),(true->[])),arc(s(16)*s(9),2,s(8)*s(11),(true->[])),arc(s(19)*s(7),0,s(23)*s(7),(true->[])),arc(s(19)*s(7),1,s(23)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(10),(true->[])),arc(s(17)*s(7),0,s(23)*s(7),(true->[])),arc(s(17)*s(7),1,s(23)*s(6),(true->[])),arc(s(17)*s(7),2,s(15)*s(10),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(14)*s(10),0,s(11)*s(11),(true->[])),arc(s(14)*s(10),1,s(23)*s(6),(true->[])),arc(s(14)*s(10),2,s(23)*s(8),(true->[])),arc(s(8)*s(10),0,s(11)*s(11),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(18)*s(8),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(20)*s(11),(true->[])),arc(s(8)*s(11),2,s(18)*s(11),(true->[])),arc(s(22)*s(9),0,s(23)*s(7),(true->[])),arc(s(22)*s(9),1,s(23)*s(6),(true->[])),arc(s(22)*s(9),2,s(15)*s(11),(true->[])),arc(s(23)*s(6),0,s(23)*s(7),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(8),(true->[])),arc(s(23)*s(8),0,s(23)*s(9),(true->[])),arc(s(23)*s(8),1,s(23)*s(6),(true->[])),arc(s(23)*s(8),2,s(23)*s(8),(true->[])),arc(s(23)*s(7),0,s(23)*s(7),(true->[])),arc(s(23)*s(7),1,s(23)*s(6),(true->[])),arc(s(23)*s(7),2,s(23)*s(10),(true->[])),arc(s(17)*s(9),0,s(23)*s(7),(true->[])),arc(s(17)*s(9),1,s(23)*s(6),(true->[])),arc(s(17)*s(9),2,s(15)*s(11),(true->[])),arc(s(9)*s(11),0,s(16)*s(11),(true->[])),arc(s(9)*s(11),1,s(20)*s(11),(true->[])),arc(s(9)*s(11),2,s(18)*s(11),(true->[])),arc(s(13)*s(11),0,s(19)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(18)*s(11),(true->[])),arc(s(21)*s(10),0,s(17)*s(11),(true->[])),arc(s(21)*s(10),1,s(23)*s(6),(true->[])),arc(s(21)*s(10),2,s(23)*s(8),(true->[])),arc(s(15)*s(10),0,s(17)*s(11),(true->[])),arc(s(15)*s(10),1,s(23)*s(6),(true->[])),arc(s(15)*s(10),2,s(23)*s(8),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(18)*s(11),0,s(22)*s(11),(true->[])),arc(s(18)*s(11),1,s(23)*s(11),(true->[])),arc(s(18)*s(11),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(23)*s(11),(true->[])),arc(s(20)*s(11),1,s(23)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(15)*s(11),0,s(17)*s(11),(true->[])),arc(s(15)*s(11),1,s(23)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(23)*s(9),0,s(23)*s(7),(true->[])),arc(s(23)*s(9),1,s(23)*s(6),(true->[])),arc(s(23)*s(9),2,s(23)*s(11),(true->[])),arc(s(23)*s(10),0,s(23)*s(11),(true->[])),arc(s(23)*s(10),1,s(23)*s(6),(true->[])),arc(s(23)*s(10),2,s(23)*s(8),(true->[])),arc(s(16)*s(11),0,s(23)*s(11),(true->[])),arc(s(16)*s(11),1,s(23)*s(11),(true->[])),arc(s(16)*s(11),2,s(8)*s(11),(true->[])),arc(s(19)*s(11),0,s(23)*s(11),(true->[])),arc(s(19)*s(11),1,s(23)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(17)*s(11),0,s(23)*s(11),(true->[])),arc(s(17)*s(11),1,s(23)*s(11),(true->[])),arc(s(17)*s(11),2,s(15)*s(11),(true->[])),arc(s(14)*s(11),0,s(11)*s(11),(true->[])),arc(s(14)*s(11),1,s(23)*s(11),(true->[])),arc(s(14)*s(11),2,s(23)*s(11),(true->[])),arc(s(22)*s(11),0,s(23)*s(11),(true->[])),arc(s(22)*s(11),1,s(23)*s(11),(true->[])),arc(s(22)*s(11),2,s(15)*s(11),(true->[])),arc(s(23)*s(11),0,s(23)*s(11),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(11),0,s(17)*s(11),(true->[])),arc(s(21)*s(11),1,s(23)*s(11),(true->[])),arc(s(21)*s(11),2,s(23)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_4_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(18)),sink(s(22)*s(18)),sink(s(23)*s(18))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(16)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(18)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(8),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(18)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(23)*s(2),(true->[])),arc(s(16)*s(4),1,s(23)*s(1),(true->[])),arc(s(16)*s(4),2,s(8)*s(10),(true->[])),arc(s(18)*s(3),0,s(22)*s(4),(true->[])),arc(s(18)*s(3),1,s(23)*s(1),(true->[])),arc(s(18)*s(3),2,s(23)*s(3),(true->[])),arc(s(20)*s(1),0,s(23)*s(2),(true->[])),arc(s(20)*s(1),1,s(23)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(13),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(9),(true->[])),arc(s(19)*s(2),0,s(23)*s(2),(true->[])),arc(s(19)*s(2),1,s(23)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(8),0,s(12)*s(7),(true->[])),arc(s(4)*s(8),1,s(13)*s(6),(true->[])),arc(s(4)*s(8),2,s(2)*s(15),(true->[])),arc(s(14)*s(5),0,s(11)*s(8),(true->[])),arc(s(14)*s(5),1,s(23)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(13),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(18)*s(9),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(1),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(22)*s(4),0,s(23)*s(2),(true->[])),arc(s(22)*s(4),1,s(23)*s(1),(true->[])),arc(s(22)*s(4),2,s(15)*s(10),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(1),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(4)*s(13),0,s(12)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(11),(true->[])),arc(s(4)*s(13),2,s(2)*s(17),(true->[])),arc(s(9)*s(9),0,s(16)*s(12),(true->[])),arc(s(9)*s(9),1,s(20)*s(6),(true->[])),arc(s(9)*s(9),2,s(18)*s(9),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(9),(true->[])),arc(s(21)*s(5),0,s(17)*s(8),(true->[])),arc(s(21)*s(5),1,s(23)*s(1),(true->[])),arc(s(21)*s(5),2,s(23)*s(3),(true->[])),arc(s(2)*s(15),0,s(4)*s(16),(true->[])),arc(s(2)*s(15),1,s(13)*s(11),(true->[])),arc(s(2)*s(15),2,s(9)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(14),(true->[])),arc(s(11)*s(8),0,s(19)*s(7),(true->[])),arc(s(11)*s(8),1,s(20)*s(6),(true->[])),arc(s(11)*s(8),2,s(8)*s(15),(true->[])),arc(s(11)*s(13),0,s(19)*s(13),(true->[])),arc(s(11)*s(13),1,s(20)*s(11),(true->[])),arc(s(11)*s(13),2,s(8)*s(17),(true->[])),arc(s(18)*s(9),0,s(22)*s(12),(true->[])),arc(s(18)*s(9),1,s(23)*s(6),(true->[])),arc(s(18)*s(9),2,s(23)*s(9),(true->[])),arc(s(20)*s(6),0,s(23)*s(7),(true->[])),arc(s(20)*s(6),1,s(23)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(9),(true->[])),arc(s(23)*s(5),0,s(23)*s(8),(true->[])),arc(s(23)*s(5),1,s(23)*s(1),(true->[])),arc(s(23)*s(5),2,s(23)*s(3),(true->[])),arc(s(15)*s(10),0,s(17)*s(13),(true->[])),arc(s(15)*s(10),1,s(23)*s(6),(true->[])),arc(s(15)*s(10),2,s(23)*s(9),(true->[])),arc(s(23)*s(4),0,s(23)*s(2),(true->[])),arc(s(23)*s(4),1,s(23)*s(1),(true->[])),arc(s(23)*s(4),2,s(23)*s(10),(true->[])),arc(s(2)*s(17),0,s(4)*s(18),(true->[])),arc(s(2)*s(17),1,s(13)*s(11),(true->[])),arc(s(2)*s(17),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(11),(true->[])),arc(s(12)*s(13),2,s(14)*s(17),(true->[])),arc(s(13)*s(11),0,s(19)*s(13),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(18)*s(15),(true->[])),arc(s(16)*s(12),0,s(23)*s(7),(true->[])),arc(s(16)*s(12),1,s(23)*s(6),(true->[])),arc(s(16)*s(12),2,s(8)*s(17),(true->[])),arc(s(19)*s(7),0,s(23)*s(7),(true->[])),arc(s(19)*s(7),1,s(23)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(14),(true->[])),arc(s(17)*s(8),0,s(23)*s(7),(true->[])),arc(s(17)*s(8),1,s(23)*s(6),(true->[])),arc(s(17)*s(8),2,s(15)*s(15),(true->[])),arc(s(4)*s(16),0,s(12)*s(13),(true->[])),arc(s(4)*s(16),1,s(13)*s(11),(true->[])),arc(s(4)*s(16),2,s(2)*s(18),(true->[])),arc(s(9)*s(15),0,s(16)*s(16),(true->[])),arc(s(9)*s(15),1,s(20)*s(11),(true->[])),arc(s(9)*s(15),2,s(18)*s(15),(true->[])),arc(s(14)*s(14),0,s(11)*s(16),(true->[])),arc(s(14)*s(14),1,s(23)*s(6),(true->[])),arc(s(14)*s(14),2,s(23)*s(9),(true->[])),arc(s(8)*s(15),0,s(11)*s(16),(true->[])),arc(s(8)*s(15),1,s(20)*s(11),(true->[])),arc(s(8)*s(15),2,s(18)*s(15),(true->[])),arc(s(8)*s(17),0,s(11)*s(18),(true->[])),arc(s(8)*s(17),1,s(20)*s(11),(true->[])),arc(s(8)*s(17),2,s(18)*s(15),(true->[])),arc(s(19)*s(13),0,s(23)*s(13),(true->[])),arc(s(19)*s(13),1,s(23)*s(11),(true->[])),arc(s(19)*s(13),2,s(21)*s(17),(true->[])),arc(s(20)*s(11),0,s(23)*s(13),(true->[])),arc(s(20)*s(11),1,s(23)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(15),(true->[])),arc(s(22)*s(12),0,s(23)*s(7),(true->[])),arc(s(22)*s(12),1,s(23)*s(6),(true->[])),arc(s(22)*s(12),2,s(15)*s(17),(true->[])),arc(s(23)*s(6),0,s(23)*s(7),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(9),(true->[])),arc(s(23)*s(9),0,s(23)*s(12),(true->[])),arc(s(23)*s(9),1,s(23)*s(6),(true->[])),arc(s(23)*s(9),2,s(23)*s(9),(true->[])),arc(s(23)*s(7),0,s(23)*s(7),(true->[])),arc(s(23)*s(7),1,s(23)*s(6),(true->[])),arc(s(23)*s(7),2,s(23)*s(14),(true->[])),arc(s(23)*s(8),0,s(23)*s(7),(true->[])),arc(s(23)*s(8),1,s(23)*s(6),(true->[])),arc(s(23)*s(8),2,s(23)*s(15),(true->[])),arc(s(17)*s(13),0,s(23)*s(13),(true->[])),arc(s(17)*s(13),1,s(23)*s(11),(true->[])),arc(s(17)*s(13),2,s(15)*s(17),(true->[])),arc(s(23)*s(10),0,s(23)*s(13),(true->[])),arc(s(23)*s(10),1,s(23)*s(6),(true->[])),arc(s(23)*s(10),2,s(23)*s(9),(true->[])),arc(s(4)*s(18),0,s(12)*s(18),(true->[])),arc(s(4)*s(18),1,s(13)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(18),(true->[])),arc(s(14)*s(17),0,s(11)*s(18),(true->[])),arc(s(14)*s(17),1,s(23)*s(11),(true->[])),arc(s(14)*s(17),2,s(23)*s(15),(true->[])),arc(s(18)*s(15),0,s(22)*s(16),(true->[])),arc(s(18)*s(15),1,s(23)*s(11),(true->[])),arc(s(18)*s(15),2,s(23)*s(15),(true->[])),arc(s(21)*s(14),0,s(17)*s(16),(true->[])),arc(s(21)*s(14),1,s(23)*s(6),(true->[])),arc(s(21)*s(14),2,s(23)*s(9),(true->[])),arc(s(15)*s(15),0,s(17)*s(16),(true->[])),arc(s(15)*s(15),1,s(23)*s(11),(true->[])),arc(s(15)*s(15),2,s(23)*s(15),(true->[])),arc(s(2)*s(18),0,s(4)*s(18),(true->[])),arc(s(2)*s(18),1,s(13)*s(18),(true->[])),arc(s(2)*s(18),2,s(9)*s(18),(true->[])),arc(s(16)*s(16),0,s(23)*s(13),(true->[])),arc(s(16)*s(16),1,s(23)*s(11),(true->[])),arc(s(16)*s(16),2,s(8)*s(18),(true->[])),arc(s(11)*s(16),0,s(19)*s(13),(true->[])),arc(s(11)*s(16),1,s(20)*s(11),(true->[])),arc(s(11)*s(16),2,s(8)*s(18),(true->[])),arc(s(11)*s(18),0,s(19)*s(18),(true->[])),arc(s(11)*s(18),1,s(20)*s(18),(true->[])),arc(s(11)*s(18),2,s(8)*s(18),(true->[])),arc(s(21)*s(17),0,s(17)*s(18),(true->[])),arc(s(21)*s(17),1,s(23)*s(11),(true->[])),arc(s(21)*s(17),2,s(23)*s(15),(true->[])),arc(s(23)*s(11),0,s(23)*s(13),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(23)*s(15),(true->[])),arc(s(23)*s(13),0,s(23)*s(13),(true->[])),arc(s(23)*s(13),1,s(23)*s(11),(true->[])),arc(s(23)*s(13),2,s(23)*s(17),(true->[])),arc(s(23)*s(15),0,s(23)*s(16),(true->[])),arc(s(23)*s(15),1,s(23)*s(11),(true->[])),arc(s(23)*s(15),2,s(23)*s(15),(true->[])),arc(s(15)*s(17),0,s(17)*s(18),(true->[])),arc(s(15)*s(17),1,s(23)*s(11),(true->[])),arc(s(15)*s(17),2,s(23)*s(15),(true->[])),arc(s(23)*s(12),0,s(23)*s(7),(true->[])),arc(s(23)*s(12),1,s(23)*s(6),(true->[])),arc(s(23)*s(12),2,s(23)*s(17),(true->[])),arc(s(23)*s(14),0,s(23)*s(16),(true->[])),arc(s(23)*s(14),1,s(23)*s(6),(true->[])),arc(s(23)*s(14),2,s(23)*s(9),(true->[])),arc(s(12)*s(18),0,s(19)*s(18),(true->[])),arc(s(12)*s(18),1,s(20)*s(18),(true->[])),arc(s(12)*s(18),2,s(14)*s(18),(true->[])),arc(s(13)*s(18),0,s(19)*s(18),(true->[])),arc(s(13)*s(18),1,s(20)*s(18),(true->[])),arc(s(13)*s(18),2,s(18)*s(18),(true->[])),arc(s(22)*s(16),0,s(23)*s(13),(true->[])),arc(s(22)*s(16),1,s(23)*s(11),(true->[])),arc(s(22)*s(16),2,s(15)*s(18),(true->[])),arc(s(17)*s(16),0,s(23)*s(13),(true->[])),arc(s(17)*s(16),1,s(23)*s(11),(true->[])),arc(s(17)*s(16),2,s(15)*s(18),(true->[])),arc(s(9)*s(18),0,s(16)*s(18),(true->[])),arc(s(9)*s(18),1,s(20)*s(18),(true->[])),arc(s(9)*s(18),2,s(18)*s(18),(true->[])),arc(s(8)*s(18),0,s(11)*s(18),(true->[])),arc(s(8)*s(18),1,s(20)*s(18),(true->[])),arc(s(8)*s(18),2,s(18)*s(18),(true->[])),arc(s(19)*s(18),0,s(23)*s(18),(true->[])),arc(s(19)*s(18),1,s(23)*s(18),(true->[])),arc(s(19)*s(18),2,s(21)*s(18),(true->[])),arc(s(20)*s(18),0,s(23)*s(18),(true->[])),arc(s(20)*s(18),1,s(23)*s(18),(true->[])),arc(s(20)*s(18),2,s(23)*s(18),(true->[])),arc(s(17)*s(18),0,s(23)*s(18),(true->[])),arc(s(17)*s(18),1,s(23)*s(18),(true->[])),arc(s(17)*s(18),2,s(15)*s(18),(true->[])),arc(s(23)*s(17),0,s(23)*s(18),(true->[])),arc(s(23)*s(17),1,s(23)*s(11),(true->[])),arc(s(23)*s(17),2,s(23)*s(15),(true->[])),arc(s(23)*s(16),0,s(23)*s(13),(true->[])),arc(s(23)*s(16),1,s(23)*s(11),(true->[])),arc(s(23)*s(16),2,s(23)*s(18),(true->[])),arc(s(14)*s(18),0,s(11)*s(18),(true->[])),arc(s(14)*s(18),1,s(23)*s(18),(true->[])),arc(s(14)*s(18),2,s(23)*s(18),(true->[])),arc(s(18)*s(18),0,s(22)*s(18),(true->[])),arc(s(18)*s(18),1,s(23)*s(18),(true->[])),arc(s(18)*s(18),2,s(23)*s(18),(true->[])),arc(s(15)*s(18),0,s(17)*s(18),(true->[])),arc(s(15)*s(18),1,s(23)*s(18),(true->[])),arc(s(15)*s(18),2,s(23)*s(18),(true->[])),arc(s(16)*s(18),0,s(23)*s(18),(true->[])),arc(s(16)*s(18),1,s(23)*s(18),(true->[])),arc(s(16)*s(18),2,s(8)*s(18),(true->[])),arc(s(21)*s(18),0,s(17)*s(18),(true->[])),arc(s(21)*s(18),1,s(23)*s(18),(true->[])),arc(s(21)*s(18),2,s(23)*s(18),(true->[])),arc(s(23)*s(18),0,s(23)*s(18),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(23)*s(18),(true->[])),arc(s(22)*s(18),0,s(23)*s(18),(true->[])),arc(s(22)*s(18),1,s(23)*s(18),(true->[])),arc(s(22)*s(18),2,s(15)*s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_5_and_up_minus_2, kernel([source(s(1)*s(1)),sink(s(21)*s(25)),sink(s(22)*s(25)),sink(s(23)*s(25))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(16)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(18)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(18)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(8),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(18)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(4),0,s(23)*s(2),(true->[])),arc(s(16)*s(4),1,s(23)*s(1),(true->[])),arc(s(16)*s(4),2,s(8)*s(10),(true->[])),arc(s(18)*s(3),0,s(22)*s(4),(true->[])),arc(s(18)*s(3),1,s(23)*s(1),(true->[])),arc(s(18)*s(3),2,s(23)*s(3),(true->[])),arc(s(20)*s(1),0,s(23)*s(2),(true->[])),arc(s(20)*s(1),1,s(23)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(14),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(9),(true->[])),arc(s(19)*s(2),0,s(23)*s(2),(true->[])),arc(s(19)*s(2),1,s(23)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(8),0,s(12)*s(7),(true->[])),arc(s(4)*s(8),1,s(13)*s(6),(true->[])),arc(s(4)*s(8),2,s(2)*s(17),(true->[])),arc(s(14)*s(5),0,s(11)*s(8),(true->[])),arc(s(14)*s(5),1,s(23)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(14),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(18)*s(9),(true->[])),arc(s(23)*s(1),0,s(23)*s(2),(true->[])),arc(s(23)*s(1),1,s(23)*s(1),(true->[])),arc(s(23)*s(1),2,s(23)*s(3),(true->[])),arc(s(23)*s(2),0,s(23)*s(2),(true->[])),arc(s(23)*s(2),1,s(23)*s(1),(true->[])),arc(s(23)*s(2),2,s(23)*s(5),(true->[])),arc(s(22)*s(4),0,s(23)*s(2),(true->[])),arc(s(22)*s(4),1,s(23)*s(1),(true->[])),arc(s(22)*s(4),2,s(15)*s(10),(true->[])),arc(s(23)*s(3),0,s(23)*s(4),(true->[])),arc(s(23)*s(3),1,s(23)*s(1),(true->[])),arc(s(23)*s(3),2,s(23)*s(3),(true->[])),arc(s(4)*s(14),0,s(12)*s(13),(true->[])),arc(s(4)*s(14),1,s(13)*s(11),(true->[])),arc(s(4)*s(14),2,s(2)*s(22),(true->[])),arc(s(9)*s(9),0,s(16)*s(12),(true->[])),arc(s(9)*s(9),1,s(20)*s(6),(true->[])),arc(s(9)*s(9),2,s(18)*s(9),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(18)*s(9),(true->[])),arc(s(21)*s(5),0,s(17)*s(8),(true->[])),arc(s(21)*s(5),1,s(23)*s(1),(true->[])),arc(s(21)*s(5),2,s(23)*s(3),(true->[])),arc(s(2)*s(17),0,s(4)*s(20),(true->[])),arc(s(2)*s(17),1,s(13)*s(11),(true->[])),arc(s(2)*s(17),2,s(9)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(16),(true->[])),arc(s(11)*s(8),0,s(19)*s(7),(true->[])),arc(s(11)*s(8),1,s(20)*s(6),(true->[])),arc(s(11)*s(8),2,s(8)*s(17),(true->[])),arc(s(11)*s(14),0,s(19)*s(13),(true->[])),arc(s(11)*s(14),1,s(20)*s(11),(true->[])),arc(s(11)*s(14),2,s(8)*s(22),(true->[])),arc(s(18)*s(9),0,s(22)*s(12),(true->[])),arc(s(18)*s(9),1,s(23)*s(6),(true->[])),arc(s(18)*s(9),2,s(23)*s(9),(true->[])),arc(s(20)*s(6),0,s(23)*s(7),(true->[])),arc(s(20)*s(6),1,s(23)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(9),(true->[])),arc(s(23)*s(5),0,s(23)*s(8),(true->[])),arc(s(23)*s(5),1,s(23)*s(1),(true->[])),arc(s(23)*s(5),2,s(23)*s(3),(true->[])),arc(s(15)*s(10),0,s(17)*s(14),(true->[])),arc(s(15)*s(10),1,s(23)*s(6),(true->[])),arc(s(15)*s(10),2,s(23)*s(9),(true->[])),arc(s(23)*s(4),0,s(23)*s(2),(true->[])),arc(s(23)*s(4),1,s(23)*s(1),(true->[])),arc(s(23)*s(4),2,s(23)*s(10),(true->[])),arc(s(2)*s(22),0,s(4)*s(23),(true->[])),arc(s(2)*s(22),1,s(13)*s(18),(true->[])),arc(s(2)*s(22),2,s(9)*s(22),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(11),(true->[])),arc(s(12)*s(13),2,s(14)*s(21),(true->[])),arc(s(13)*s(11),0,s(19)*s(13),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(18)*s(15),(true->[])),arc(s(16)*s(12),0,s(23)*s(7),(true->[])),arc(s(16)*s(12),1,s(23)*s(6),(true->[])),arc(s(16)*s(12),2,s(8)*s(22),(true->[])),arc(s(19)*s(7),0,s(23)*s(7),(true->[])),arc(s(19)*s(7),1,s(23)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(16),(true->[])),arc(s(17)*s(8),0,s(23)*s(7),(true->[])),arc(s(17)*s(8),1,s(23)*s(6),(true->[])),arc(s(17)*s(8),2,s(15)*s(17),(true->[])),arc(s(4)*s(20),0,s(12)*s(20),(true->[])),arc(s(4)*s(20),1,s(13)*s(18),(true->[])),arc(s(4)*s(20),2,s(2)*s(24),(true->[])),arc(s(9)*s(15),0,s(16)*s(19),(true->[])),arc(s(9)*s(15),1,s(20)*s(11),(true->[])),arc(s(9)*s(15),2,s(18)*s(15),(true->[])),arc(s(14)*s(16),0,s(11)*s(20),(true->[])),arc(s(14)*s(16),1,s(23)*s(6),(true->[])),arc(s(14)*s(16),2,s(23)*s(9),(true->[])),arc(s(8)*s(17),0,s(11)*s(20),(true->[])),arc(s(8)*s(17),1,s(20)*s(11),(true->[])),arc(s(8)*s(17),2,s(18)*s(15),(true->[])),arc(s(8)*s(22),0,s(11)*s(23),(true->[])),arc(s(8)*s(22),1,s(20)*s(18),(true->[])),arc(s(8)*s(22),2,s(18)*s(22),(true->[])),arc(s(19)*s(13),0,s(23)*s(13),(true->[])),arc(s(19)*s(13),1,s(23)*s(11),(true->[])),arc(s(19)*s(13),2,s(21)*s(21),(true->[])),arc(s(20)*s(11),0,s(23)*s(13),(true->[])),arc(s(20)*s(11),1,s(23)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(15),(true->[])),arc(s(22)*s(12),0,s(23)*s(7),(true->[])),arc(s(22)*s(12),1,s(23)*s(6),(true->[])),arc(s(22)*s(12),2,s(15)*s(22),(true->[])),arc(s(23)*s(6),0,s(23)*s(7),(true->[])),arc(s(23)*s(6),1,s(23)*s(6),(true->[])),arc(s(23)*s(6),2,s(23)*s(9),(true->[])),arc(s(23)*s(9),0,s(23)*s(12),(true->[])),arc(s(23)*s(9),1,s(23)*s(6),(true->[])),arc(s(23)*s(9),2,s(23)*s(9),(true->[])),arc(s(23)*s(7),0,s(23)*s(7),(true->[])),arc(s(23)*s(7),1,s(23)*s(6),(true->[])),arc(s(23)*s(7),2,s(23)*s(16),(true->[])),arc(s(23)*s(8),0,s(23)*s(7),(true->[])),arc(s(23)*s(8),1,s(23)*s(6),(true->[])),arc(s(23)*s(8),2,s(23)*s(17),(true->[])),arc(s(17)*s(14),0,s(23)*s(13),(true->[])),arc(s(17)*s(14),1,s(23)*s(11),(true->[])),arc(s(17)*s(14),2,s(15)*s(22),(true->[])),arc(s(23)*s(10),0,s(23)*s(14),(true->[])),arc(s(23)*s(10),1,s(23)*s(6),(true->[])),arc(s(23)*s(10),2,s(23)*s(9),(true->[])),arc(s(4)*s(23),0,s(12)*s(20),(true->[])),arc(s(4)*s(23),1,s(13)*s(18),(true->[])),arc(s(4)*s(23),2,s(2)*s(25),(true->[])),arc(s(9)*s(22),0,s(16)*s(23),(true->[])),arc(s(9)*s(22),1,s(20)*s(18),(true->[])),arc(s(9)*s(22),2,s(18)*s(22),(true->[])),arc(s(13)*s(18),0,s(19)*s(20),(true->[])),arc(s(13)*s(18),1,s(20)*s(18),(true->[])),arc(s(13)*s(18),2,s(18)*s(22),(true->[])),arc(s(14)*s(21),0,s(11)*s(23),(true->[])),arc(s(14)*s(21),1,s(23)*s(11),(true->[])),arc(s(14)*s(21),2,s(23)*s(15),(true->[])),arc(s(18)*s(15),0,s(22)*s(19),(true->[])),arc(s(18)*s(15),1,s(23)*s(11),(true->[])),arc(s(18)*s(15),2,s(23)*s(15),(true->[])),arc(s(21)*s(16),0,s(17)*s(20),(true->[])),arc(s(21)*s(16),1,s(23)*s(6),(true->[])),arc(s(21)*s(16),2,s(23)*s(9),(true->[])),arc(s(15)*s(17),0,s(17)*s(20),(true->[])),arc(s(15)*s(17),1,s(23)*s(11),(true->[])),arc(s(15)*s(17),2,s(23)*s(15),(true->[])),arc(s(2)*s(24),0,s(4)*s(25),(true->[])),arc(s(2)*s(24),1,s(13)*s(18),(true->[])),arc(s(2)*s(24),2,s(9)*s(22),(true->[])),arc(s(12)*s(20),0,s(19)*s(20),(true->[])),arc(s(12)*s(20),1,s(20)*s(18),(true->[])),arc(s(12)*s(20),2,s(14)*s(24),(true->[])),arc(s(16)*s(19),0,s(23)*s(13),(true->[])),arc(s(16)*s(19),1,s(23)*s(11),(true->[])),arc(s(16)*s(19),2,s(8)*s(24),(true->[])),arc(s(11)*s(20),0,s(19)*s(20),(true->[])),arc(s(11)*s(20),1,s(20)*s(18),(true->[])),arc(s(11)*s(20),2,s(8)*s(24),(true->[])),arc(s(11)*s(23),0,s(19)*s(20),(true->[])),arc(s(11)*s(23),1,s(20)*s(18),(true->[])),arc(s(11)*s(23),2,s(8)*s(25),(true->[])),arc(s(18)*s(22),0,s(22)*s(23),(true->[])),arc(s(18)*s(22),1,s(23)*s(18),(true->[])),arc(s(18)*s(22),2,s(23)*s(22),(true->[])),arc(s(20)*s(18),0,s(23)*s(20),(true->[])),arc(s(20)*s(18),1,s(23)*s(18),(true->[])),arc(s(20)*s(18),2,s(23)*s(22),(true->[])),arc(s(21)*s(21),0,s(17)*s(23),(true->[])),arc(s(21)*s(21),1,s(23)*s(11),(true->[])),arc(s(21)*s(21),2,s(23)*s(15),(true->[])),arc(s(23)*s(11),0,s(23)*s(13),(true->[])),arc(s(23)*s(11),1,s(23)*s(11),(true->[])),arc(s(23)*s(11),2,s(23)*s(15),(true->[])),arc(s(23)*s(13),0,s(23)*s(13),(true->[])),arc(s(23)*s(13),1,s(23)*s(11),(true->[])),arc(s(23)*s(13),2,s(23)*s(21),(true->[])),arc(s(23)*s(15),0,s(23)*s(19),(true->[])),arc(s(23)*s(15),1,s(23)*s(11),(true->[])),arc(s(23)*s(15),2,s(23)*s(15),(true->[])),arc(s(15)*s(22),0,s(17)*s(23),(true->[])),arc(s(15)*s(22),1,s(23)*s(18),(true->[])),arc(s(15)*s(22),2,s(23)*s(22),(true->[])),arc(s(23)*s(12),0,s(23)*s(7),(true->[])),arc(s(23)*s(12),1,s(23)*s(6),(true->[])),arc(s(23)*s(12),2,s(23)*s(22),(true->[])),arc(s(23)*s(16),0,s(23)*s(20),(true->[])),arc(s(23)*s(16),1,s(23)*s(6),(true->[])),arc(s(23)*s(16),2,s(23)*s(9),(true->[])),arc(s(23)*s(17),0,s(23)*s(20),(true->[])),arc(s(23)*s(17),1,s(23)*s(11),(true->[])),arc(s(23)*s(17),2,s(23)*s(15),(true->[])),arc(s(23)*s(14),0,s(23)*s(13),(true->[])),arc(s(23)*s(14),1,s(23)*s(11),(true->[])),arc(s(23)*s(14),2,s(23)*s(22),(true->[])),arc(s(2)*s(25),0,s(4)*s(25),(true->[])),arc(s(2)*s(25),1,s(13)*s(25),(true->[])),arc(s(2)*s(25),2,s(9)*s(25),(true->[])),arc(s(16)*s(23),0,s(23)*s(20),(true->[])),arc(s(16)*s(23),1,s(23)*s(18),(true->[])),arc(s(16)*s(23),2,s(8)*s(25),(true->[])),arc(s(19)*s(20),0,s(23)*s(20),(true->[])),arc(s(19)*s(20),1,s(23)*s(18),(true->[])),arc(s(19)*s(20),2,s(21)*s(24),(true->[])),arc(s(22)*s(19),0,s(23)*s(13),(true->[])),arc(s(22)*s(19),1,s(23)*s(11),(true->[])),arc(s(22)*s(19),2,s(15)*s(24),(true->[])),arc(s(17)*s(20),0,s(23)*s(20),(true->[])),arc(s(17)*s(20),1,s(23)*s(18),(true->[])),arc(s(17)*s(20),2,s(15)*s(24),(true->[])),arc(s(4)*s(25),0,s(12)*s(25),(true->[])),arc(s(4)*s(25),1,s(13)*s(25),(true->[])),arc(s(4)*s(25),2,s(2)*s(25),(true->[])),arc(s(14)*s(24),0,s(11)*s(25),(true->[])),arc(s(14)*s(24),1,s(23)*s(18),(true->[])),arc(s(14)*s(24),2,s(23)*s(22),(true->[])),arc(s(8)*s(24),0,s(11)*s(25),(true->[])),arc(s(8)*s(24),1,s(20)*s(18),(true->[])),arc(s(8)*s(24),2,s(18)*s(22),(true->[])),arc(s(8)*s(25),0,s(11)*s(25),(true->[])),arc(s(8)*s(25),1,s(20)*s(25),(true->[])),arc(s(8)*s(25),2,s(18)*s(25),(true->[])),arc(s(22)*s(23),0,s(23)*s(20),(true->[])),arc(s(22)*s(23),1,s(23)*s(18),(true->[])),arc(s(22)*s(23),2,s(15)*s(25),(true->[])),arc(s(23)*s(18),0,s(23)*s(20),(true->[])),arc(s(23)*s(18),1,s(23)*s(18),(true->[])),arc(s(23)*s(18),2,s(23)*s(22),(true->[])),arc(s(23)*s(22),0,s(23)*s(23),(true->[])),arc(s(23)*s(22),1,s(23)*s(18),(true->[])),arc(s(23)*s(22),2,s(23)*s(22),(true->[])),arc(s(23)*s(20),0,s(23)*s(20),(true->[])),arc(s(23)*s(20),1,s(23)*s(18),(true->[])),arc(s(23)*s(20),2,s(23)*s(24),(true->[])),arc(s(17)*s(23),0,s(23)*s(20),(true->[])),arc(s(17)*s(23),1,s(23)*s(18),(true->[])),arc(s(17)*s(23),2,s(15)*s(25),(true->[])),arc(s(23)*s(21),0,s(23)*s(23),(true->[])),arc(s(23)*s(21),1,s(23)*s(11),(true->[])),arc(s(23)*s(21),2,s(23)*s(15),(true->[])),arc(s(23)*s(19),0,s(23)*s(13),(true->[])),arc(s(23)*s(19),1,s(23)*s(11),(true->[])),arc(s(23)*s(19),2,s(23)*s(24),(true->[])),arc(s(9)*s(25),0,s(16)*s(25),(true->[])),arc(s(9)*s(25),1,s(20)*s(25),(true->[])),arc(s(9)*s(25),2,s(18)*s(25),(true->[])),arc(s(13)*s(25),0,s(19)*s(25),(true->[])),arc(s(13)*s(25),1,s(20)*s(25),(true->[])),arc(s(13)*s(25),2,s(18)*s(25),(true->[])),arc(s(21)*s(24),0,s(17)*s(25),(true->[])),arc(s(21)*s(24),1,s(23)*s(18),(true->[])),arc(s(21)*s(24),2,s(23)*s(22),(true->[])),arc(s(15)*s(24),0,s(17)*s(25),(true->[])),arc(s(15)*s(24),1,s(23)*s(18),(true->[])),arc(s(15)*s(24),2,s(23)*s(22),(true->[])),arc(s(12)*s(25),0,s(19)*s(25),(true->[])),arc(s(12)*s(25),1,s(20)*s(25),(true->[])),arc(s(12)*s(25),2,s(14)*s(25),(true->[])),arc(s(11)*s(25),0,s(19)*s(25),(true->[])),arc(s(11)*s(25),1,s(20)*s(25),(true->[])),arc(s(11)*s(25),2,s(8)*s(25),(true->[])),arc(s(18)*s(25),0,s(22)*s(25),(true->[])),arc(s(18)*s(25),1,s(23)*s(25),(true->[])),arc(s(18)*s(25),2,s(23)*s(25),(true->[])),arc(s(20)*s(25),0,s(23)*s(25),(true->[])),arc(s(20)*s(25),1,s(23)*s(25),(true->[])),arc(s(20)*s(25),2,s(23)*s(25),(true->[])),arc(s(15)*s(25),0,s(17)*s(25),(true->[])),arc(s(15)*s(25),1,s(23)*s(25),(true->[])),arc(s(15)*s(25),2,s(23)*s(25),(true->[])),arc(s(23)*s(23),0,s(23)*s(20),(true->[])),arc(s(23)*s(23),1,s(23)*s(18),(true->[])),arc(s(23)*s(23),2,s(23)*s(25),(true->[])),arc(s(23)*s(24),0,s(23)*s(25),(true->[])),arc(s(23)*s(24),1,s(23)*s(18),(true->[])),arc(s(23)*s(24),2,s(23)*s(22),(true->[])),arc(s(16)*s(25),0,s(23)*s(25),(true->[])),arc(s(16)*s(25),1,s(23)*s(25),(true->[])),arc(s(16)*s(25),2,s(8)*s(25),(true->[])),arc(s(19)*s(25),0,s(23)*s(25),(true->[])),arc(s(19)*s(25),1,s(23)*s(25),(true->[])),arc(s(19)*s(25),2,s(21)*s(25),(true->[])),arc(s(17)*s(25),0,s(23)*s(25),(true->[])),arc(s(17)*s(25),1,s(23)*s(25),(true->[])),arc(s(17)*s(25),2,s(15)*s(25),(true->[])),arc(s(14)*s(25),0,s(11)*s(25),(true->[])),arc(s(14)*s(25),1,s(23)*s(25),(true->[])),arc(s(14)*s(25),2,s(23)*s(25),(true->[])),arc(s(22)*s(25),0,s(23)*s(25),(true->[])),arc(s(22)*s(25),1,s(23)*s(25),(true->[])),arc(s(22)*s(25),2,s(15)*s(25),(true->[])),arc(s(23)*s(25),0,s(23)*s(25),(true->[])),arc(s(23)*s(25),1,s(23)*s(25),(true->[])),arc(s(23)*s(25),2,s(23)*s(25),(true->[])),arc(s(21)*s(25),0,s(17)*s(25),(true->[])),arc(s(21)*s(25),1,s(23)*s(25),(true->[])),arc(s(21)*s(25),2,s(23)*s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_0_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(28)*s(6)),sink(s(29)*s(6)),sink(s(30)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(23)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(9)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(11)*s(6),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(25)*s(3),(true->[])),arc(s(23)*s(4),0,s(30)*s(2),(true->[])),arc(s(23)*s(4),1,s(30)*s(1),(true->[])),arc(s(23)*s(4),2,s(15)*s(6),(true->[])),arc(s(25)*s(3),0,s(29)*s(4),(true->[])),arc(s(25)*s(3),1,s(30)*s(1),(true->[])),arc(s(25)*s(3),2,s(30)*s(3),(true->[])),arc(s(27)*s(1),0,s(30)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(6),0,s(11)*s(6),(true->[])),arc(s(8)*s(6),1,s(20)*s(6),(true->[])),arc(s(8)*s(6),2,s(16)*s(6),(true->[])),arc(s(26)*s(2),0,s(30)*s(2),(true->[])),arc(s(26)*s(2),1,s(30)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(9)*s(6),0,s(17)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(16)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(21)*s(5),0,s(18)*s(6),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(6),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(27)*s(6),(true->[])),arc(s(15)*s(6),2,s(25)*s(6),(true->[])),arc(s(30)*s(1),0,s(30)*s(2),(true->[])),arc(s(30)*s(1),1,s(30)*s(1),(true->[])),arc(s(30)*s(1),2,s(30)*s(3),(true->[])),arc(s(30)*s(2),0,s(30)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(1),(true->[])),arc(s(30)*s(2),2,s(30)*s(5),(true->[])),arc(s(29)*s(4),0,s(30)*s(2),(true->[])),arc(s(29)*s(4),1,s(30)*s(1),(true->[])),arc(s(29)*s(4),2,s(22)*s(6),(true->[])),arc(s(30)*s(3),0,s(30)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(1),(true->[])),arc(s(30)*s(3),2,s(30)*s(3),(true->[])),arc(s(16)*s(6),0,s(23)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(6),(true->[])),arc(s(28)*s(5),0,s(24)*s(6),(true->[])),arc(s(28)*s(5),1,s(30)*s(1),(true->[])),arc(s(28)*s(5),2,s(30)*s(3),(true->[])),arc(s(17)*s(6),0,s(26)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(6),0,s(11)*s(6),(true->[])),arc(s(14)*s(6),1,s(27)*s(6),(true->[])),arc(s(14)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(6),0,s(29)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(6),(true->[])),arc(s(27)*s(6),0,s(30)*s(6),(true->[])),arc(s(27)*s(6),1,s(30)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(6),(true->[])),arc(s(30)*s(5),0,s(30)*s(6),(true->[])),arc(s(30)*s(5),1,s(30)*s(1),(true->[])),arc(s(30)*s(5),2,s(30)*s(3),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(30)*s(6),(true->[])),arc(s(30)*s(4),0,s(30)*s(2),(true->[])),arc(s(30)*s(4),1,s(30)*s(1),(true->[])),arc(s(30)*s(4),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(30)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(30)*s(6),(true->[])),arc(s(26)*s(6),1,s(30)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(6),(true->[])),arc(s(24)*s(6),0,s(30)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(18)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(30)*s(6),(true->[])),arc(s(29)*s(6),0,s(30)*s(6),(true->[])),arc(s(29)*s(6),1,s(30)*s(6),(true->[])),arc(s(29)*s(6),2,s(22)*s(6),(true->[])),arc(s(30)*s(6),0,s(30)*s(6),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(30)*s(6),(true->[])),arc(s(28)*s(6),0,s(24)*s(6),(true->[])),arc(s(28)*s(6),1,s(30)*s(6),(true->[])),arc(s(28)*s(6),2,s(30)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_1_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(28)*s(6)),sink(s(29)*s(6)),sink(s(30)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(23)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(9)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(11)*s(6),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(25)*s(3),(true->[])),arc(s(23)*s(4),0,s(30)*s(2),(true->[])),arc(s(23)*s(4),1,s(30)*s(1),(true->[])),arc(s(23)*s(4),2,s(15)*s(6),(true->[])),arc(s(25)*s(3),0,s(29)*s(4),(true->[])),arc(s(25)*s(3),1,s(30)*s(1),(true->[])),arc(s(25)*s(3),2,s(30)*s(3),(true->[])),arc(s(27)*s(1),0,s(30)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(6),0,s(11)*s(6),(true->[])),arc(s(8)*s(6),1,s(20)*s(6),(true->[])),arc(s(8)*s(6),2,s(16)*s(6),(true->[])),arc(s(26)*s(2),0,s(30)*s(2),(true->[])),arc(s(26)*s(2),1,s(30)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(9)*s(6),0,s(17)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(16)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(21)*s(5),0,s(18)*s(6),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(6),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(27)*s(6),(true->[])),arc(s(15)*s(6),2,s(25)*s(6),(true->[])),arc(s(30)*s(1),0,s(30)*s(2),(true->[])),arc(s(30)*s(1),1,s(30)*s(1),(true->[])),arc(s(30)*s(1),2,s(30)*s(3),(true->[])),arc(s(30)*s(2),0,s(30)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(1),(true->[])),arc(s(30)*s(2),2,s(30)*s(5),(true->[])),arc(s(29)*s(4),0,s(30)*s(2),(true->[])),arc(s(29)*s(4),1,s(30)*s(1),(true->[])),arc(s(29)*s(4),2,s(22)*s(6),(true->[])),arc(s(30)*s(3),0,s(30)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(1),(true->[])),arc(s(30)*s(3),2,s(30)*s(3),(true->[])),arc(s(16)*s(6),0,s(23)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(25)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(6),(true->[])),arc(s(28)*s(5),0,s(24)*s(6),(true->[])),arc(s(28)*s(5),1,s(30)*s(1),(true->[])),arc(s(28)*s(5),2,s(30)*s(3),(true->[])),arc(s(17)*s(6),0,s(26)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(6),0,s(11)*s(6),(true->[])),arc(s(14)*s(6),1,s(27)*s(6),(true->[])),arc(s(14)*s(6),2,s(25)*s(6),(true->[])),arc(s(25)*s(6),0,s(29)*s(6),(true->[])),arc(s(25)*s(6),1,s(30)*s(6),(true->[])),arc(s(25)*s(6),2,s(30)*s(6),(true->[])),arc(s(27)*s(6),0,s(30)*s(6),(true->[])),arc(s(27)*s(6),1,s(30)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(6),(true->[])),arc(s(30)*s(5),0,s(30)*s(6),(true->[])),arc(s(30)*s(5),1,s(30)*s(1),(true->[])),arc(s(30)*s(5),2,s(30)*s(3),(true->[])),arc(s(22)*s(6),0,s(24)*s(6),(true->[])),arc(s(22)*s(6),1,s(30)*s(6),(true->[])),arc(s(22)*s(6),2,s(30)*s(6),(true->[])),arc(s(30)*s(4),0,s(30)*s(2),(true->[])),arc(s(30)*s(4),1,s(30)*s(1),(true->[])),arc(s(30)*s(4),2,s(30)*s(6),(true->[])),arc(s(23)*s(6),0,s(30)*s(6),(true->[])),arc(s(23)*s(6),1,s(30)*s(6),(true->[])),arc(s(23)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(30)*s(6),(true->[])),arc(s(26)*s(6),1,s(30)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(6),(true->[])),arc(s(24)*s(6),0,s(30)*s(6),(true->[])),arc(s(24)*s(6),1,s(30)*s(6),(true->[])),arc(s(24)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(18)*s(6),(true->[])),arc(s(21)*s(6),1,s(30)*s(6),(true->[])),arc(s(21)*s(6),2,s(30)*s(6),(true->[])),arc(s(29)*s(6),0,s(30)*s(6),(true->[])),arc(s(29)*s(6),1,s(30)*s(6),(true->[])),arc(s(29)*s(6),2,s(22)*s(6),(true->[])),arc(s(30)*s(6),0,s(30)*s(6),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(30)*s(6),(true->[])),arc(s(28)*s(6),0,s(24)*s(6),(true->[])),arc(s(28)*s(6),1,s(30)*s(6),(true->[])),arc(s(28)*s(6),2,s(30)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_2_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(28)*s(11)),sink(s(29)*s(11)),sink(s(30)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(5),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(7),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(5),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(5),0,s(19)*s(2),(true->[])),arc(s(10)*s(5),1,s(20)*s(1),(true->[])),arc(s(10)*s(5),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(7),0,s(4)*s(9),(true->[])),arc(s(7)*s(7),1,s(20)*s(1),(true->[])),arc(s(7)*s(7),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(7),(true->[])),arc(s(16)*s(3),0,s(23)*s(5),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(17)*s(5),0,s(26)*s(2),(true->[])),arc(s(17)*s(5),1,s(27)*s(1),(true->[])),arc(s(17)*s(5),2,s(8)*s(10),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(4),(true->[])),arc(s(2)*s(10),2,s(9)*s(8),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(7),(true->[])),arc(s(4)*s(9),0,s(12)*s(6),(true->[])),arc(s(4)*s(9),1,s(13)*s(4),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(14)*s(7),0,s(11)*s(9),(true->[])),arc(s(14)*s(7),1,s(27)*s(1),(true->[])),arc(s(14)*s(7),2,s(25)*s(3),(true->[])),arc(s(23)*s(5),0,s(30)*s(2),(true->[])),arc(s(23)*s(5),1,s(30)*s(1),(true->[])),arc(s(23)*s(5),2,s(15)*s(10),(true->[])),arc(s(25)*s(3),0,s(29)*s(5),(true->[])),arc(s(25)*s(3),1,s(30)*s(1),(true->[])),arc(s(25)*s(3),2,s(30)*s(3),(true->[])),arc(s(27)*s(1),0,s(30)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(11),(true->[])),arc(s(8)*s(10),1,s(20)*s(4),(true->[])),arc(s(8)*s(10),2,s(16)*s(8),(true->[])),arc(s(26)*s(2),0,s(30)*s(2),(true->[])),arc(s(26)*s(2),1,s(30)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(7),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(9)*s(8),0,s(17)*s(9),(true->[])),arc(s(9)*s(8),1,s(20)*s(4),(true->[])),arc(s(9)*s(8),2,s(16)*s(8),(true->[])),arc(s(13)*s(4),0,s(19)*s(6),(true->[])),arc(s(13)*s(4),1,s(20)*s(4),(true->[])),arc(s(13)*s(4),2,s(16)*s(8),(true->[])),arc(s(21)*s(7),0,s(18)*s(9),(true->[])),arc(s(21)*s(7),1,s(30)*s(1),(true->[])),arc(s(21)*s(7),2,s(30)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(9)*s(11),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(4),(true->[])),arc(s(12)*s(6),2,s(14)*s(10),(true->[])),arc(s(11)*s(9),0,s(19)*s(6),(true->[])),arc(s(11)*s(9),1,s(20)*s(4),(true->[])),arc(s(11)*s(9),2,s(8)*s(11),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(27)*s(4),(true->[])),arc(s(15)*s(10),2,s(25)*s(8),(true->[])),arc(s(30)*s(1),0,s(30)*s(2),(true->[])),arc(s(30)*s(1),1,s(30)*s(1),(true->[])),arc(s(30)*s(1),2,s(30)*s(3),(true->[])),arc(s(30)*s(2),0,s(30)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(1),(true->[])),arc(s(30)*s(2),2,s(30)*s(7),(true->[])),arc(s(29)*s(5),0,s(30)*s(2),(true->[])),arc(s(29)*s(5),1,s(30)*s(1),(true->[])),arc(s(29)*s(5),2,s(22)*s(10),(true->[])),arc(s(30)*s(3),0,s(30)*s(5),(true->[])),arc(s(30)*s(3),1,s(30)*s(1),(true->[])),arc(s(30)*s(3),2,s(30)*s(3),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(16)*s(8),0,s(23)*s(9),(true->[])),arc(s(16)*s(8),1,s(27)*s(4),(true->[])),arc(s(16)*s(8),2,s(25)*s(8),(true->[])),arc(s(20)*s(4),0,s(26)*s(6),(true->[])),arc(s(20)*s(4),1,s(27)*s(4),(true->[])),arc(s(20)*s(4),2,s(25)*s(8),(true->[])),arc(s(28)*s(7),0,s(24)*s(9),(true->[])),arc(s(28)*s(7),1,s(30)*s(1),(true->[])),arc(s(28)*s(7),2,s(30)*s(3),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(19)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(17)*s(9),0,s(26)*s(6),(true->[])),arc(s(17)*s(9),1,s(27)*s(4),(true->[])),arc(s(17)*s(9),2,s(8)*s(11),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(4),(true->[])),arc(s(19)*s(6),2,s(21)*s(10),(true->[])),arc(s(18)*s(9),0,s(26)*s(6),(true->[])),arc(s(18)*s(9),1,s(27)*s(4),(true->[])),arc(s(18)*s(9),2,s(15)*s(11),(true->[])),arc(s(9)*s(11),0,s(17)*s(11),(true->[])),arc(s(9)*s(11),1,s(20)*s(11),(true->[])),arc(s(9)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(10),0,s(11)*s(11),(true->[])),arc(s(14)*s(10),1,s(27)*s(4),(true->[])),arc(s(14)*s(10),2,s(25)*s(8),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(20)*s(11),(true->[])),arc(s(8)*s(11),2,s(16)*s(11),(true->[])),arc(s(18)*s(11),0,s(26)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(15)*s(11),(true->[])),arc(s(25)*s(8),0,s(29)*s(9),(true->[])),arc(s(25)*s(8),1,s(30)*s(4),(true->[])),arc(s(25)*s(8),2,s(30)*s(8),(true->[])),arc(s(27)*s(4),0,s(30)*s(6),(true->[])),arc(s(27)*s(4),1,s(30)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(8),(true->[])),arc(s(30)*s(7),0,s(30)*s(9),(true->[])),arc(s(30)*s(7),1,s(30)*s(1),(true->[])),arc(s(30)*s(7),2,s(30)*s(3),(true->[])),arc(s(22)*s(10),0,s(24)*s(11),(true->[])),arc(s(22)*s(10),1,s(30)*s(4),(true->[])),arc(s(22)*s(10),2,s(30)*s(8),(true->[])),arc(s(30)*s(5),0,s(30)*s(2),(true->[])),arc(s(30)*s(5),1,s(30)*s(1),(true->[])),arc(s(30)*s(5),2,s(30)*s(10),(true->[])),arc(s(19)*s(11),0,s(26)*s(11),(true->[])),arc(s(19)*s(11),1,s(27)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(20)*s(11),0,s(26)*s(11),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(25)*s(11),(true->[])),arc(s(23)*s(9),0,s(30)*s(6),(true->[])),arc(s(23)*s(9),1,s(30)*s(4),(true->[])),arc(s(23)*s(9),2,s(15)*s(11),(true->[])),arc(s(26)*s(6),0,s(30)*s(6),(true->[])),arc(s(26)*s(6),1,s(30)*s(4),(true->[])),arc(s(26)*s(6),2,s(28)*s(10),(true->[])),arc(s(24)*s(9),0,s(30)*s(6),(true->[])),arc(s(24)*s(9),1,s(30)*s(4),(true->[])),arc(s(24)*s(9),2,s(22)*s(11),(true->[])),arc(s(14)*s(11),0,s(11)*s(11),(true->[])),arc(s(14)*s(11),1,s(27)*s(11),(true->[])),arc(s(14)*s(11),2,s(25)*s(11),(true->[])),arc(s(16)*s(11),0,s(23)*s(11),(true->[])),arc(s(16)*s(11),1,s(27)*s(11),(true->[])),arc(s(16)*s(11),2,s(25)*s(11),(true->[])),arc(s(21)*s(10),0,s(18)*s(11),(true->[])),arc(s(21)*s(10),1,s(30)*s(4),(true->[])),arc(s(21)*s(10),2,s(30)*s(8),(true->[])),arc(s(15)*s(11),0,s(18)*s(11),(true->[])),arc(s(15)*s(11),1,s(27)*s(11),(true->[])),arc(s(15)*s(11),2,s(25)*s(11),(true->[])),arc(s(17)*s(11),0,s(26)*s(11),(true->[])),arc(s(17)*s(11),1,s(27)*s(11),(true->[])),arc(s(17)*s(11),2,s(8)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(11),(true->[])),arc(s(26)*s(11),1,s(30)*s(11),(true->[])),arc(s(26)*s(11),2,s(28)*s(11),(true->[])),arc(s(27)*s(11),0,s(30)*s(11),(true->[])),arc(s(27)*s(11),1,s(30)*s(11),(true->[])),arc(s(27)*s(11),2,s(30)*s(11),(true->[])),arc(s(29)*s(9),0,s(30)*s(6),(true->[])),arc(s(29)*s(9),1,s(30)*s(4),(true->[])),arc(s(29)*s(9),2,s(22)*s(11),(true->[])),arc(s(30)*s(4),0,s(30)*s(6),(true->[])),arc(s(30)*s(4),1,s(30)*s(4),(true->[])),arc(s(30)*s(4),2,s(30)*s(8),(true->[])),arc(s(30)*s(8),0,s(30)*s(9),(true->[])),arc(s(30)*s(8),1,s(30)*s(4),(true->[])),arc(s(30)*s(8),2,s(30)*s(8),(true->[])),arc(s(30)*s(6),0,s(30)*s(6),(true->[])),arc(s(30)*s(6),1,s(30)*s(4),(true->[])),arc(s(30)*s(6),2,s(30)*s(10),(true->[])),arc(s(30)*s(9),0,s(30)*s(6),(true->[])),arc(s(30)*s(9),1,s(30)*s(4),(true->[])),arc(s(30)*s(9),2,s(30)*s(11),(true->[])),arc(s(24)*s(11),0,s(30)*s(11),(true->[])),arc(s(24)*s(11),1,s(30)*s(11),(true->[])),arc(s(24)*s(11),2,s(22)*s(11),(true->[])),arc(s(30)*s(10),0,s(30)*s(11),(true->[])),arc(s(30)*s(10),1,s(30)*s(4),(true->[])),arc(s(30)*s(10),2,s(30)*s(8),(true->[])),arc(s(21)*s(11),0,s(18)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(30)*s(11),(true->[])),arc(s(25)*s(11),0,s(29)*s(11),(true->[])),arc(s(25)*s(11),1,s(30)*s(11),(true->[])),arc(s(25)*s(11),2,s(30)*s(11),(true->[])),arc(s(28)*s(10),0,s(24)*s(11),(true->[])),arc(s(28)*s(10),1,s(30)*s(4),(true->[])),arc(s(28)*s(10),2,s(30)*s(8),(true->[])),arc(s(22)*s(11),0,s(24)*s(11),(true->[])),arc(s(22)*s(11),1,s(30)*s(11),(true->[])),arc(s(22)*s(11),2,s(30)*s(11),(true->[])),arc(s(23)*s(11),0,s(30)*s(11),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(15)*s(11),(true->[])),arc(s(28)*s(11),0,s(24)*s(11),(true->[])),arc(s(28)*s(11),1,s(30)*s(11),(true->[])),arc(s(28)*s(11),2,s(30)*s(11),(true->[])),arc(s(30)*s(11),0,s(30)*s(11),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(30)*s(11),(true->[])),arc(s(29)*s(11),0,s(30)*s(11),(true->[])),arc(s(29)*s(11),1,s(30)*s(11),(true->[])),arc(s(29)*s(11),2,s(22)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_3_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(28)*s(11)),sink(s(29)*s(11)),sink(s(30)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(8),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(7),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(23)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(8),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(9),(true->[])),arc(s(2)*s(8),1,s(13)*s(6),(true->[])),arc(s(2)*s(8),2,s(9)*s(8),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(7),0,s(12)*s(7),(true->[])),arc(s(4)*s(7),1,s(13)*s(6),(true->[])),arc(s(4)*s(7),2,s(2)*s(10),(true->[])),arc(s(14)*s(5),0,s(11)*s(7),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(25)*s(3),(true->[])),arc(s(23)*s(4),0,s(30)*s(2),(true->[])),arc(s(23)*s(4),1,s(30)*s(1),(true->[])),arc(s(23)*s(4),2,s(15)*s(8),(true->[])),arc(s(25)*s(3),0,s(29)*s(4),(true->[])),arc(s(25)*s(3),1,s(30)*s(1),(true->[])),arc(s(25)*s(3),2,s(30)*s(3),(true->[])),arc(s(27)*s(1),0,s(30)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(8),0,s(11)*s(9),(true->[])),arc(s(8)*s(8),1,s(20)*s(6),(true->[])),arc(s(8)*s(8),2,s(16)*s(8),(true->[])),arc(s(26)*s(2),0,s(30)*s(2),(true->[])),arc(s(26)*s(2),1,s(30)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(4)*s(9),0,s(12)*s(7),(true->[])),arc(s(4)*s(9),1,s(13)*s(6),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(9)*s(8),0,s(17)*s(9),(true->[])),arc(s(9)*s(8),1,s(20)*s(6),(true->[])),arc(s(9)*s(8),2,s(16)*s(8),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(8),(true->[])),arc(s(21)*s(5),0,s(18)*s(7),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(8),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(10),(true->[])),arc(s(11)*s(7),0,s(19)*s(7),(true->[])),arc(s(11)*s(7),1,s(20)*s(6),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(15)*s(8),0,s(18)*s(9),(true->[])),arc(s(15)*s(8),1,s(27)*s(6),(true->[])),arc(s(15)*s(8),2,s(25)*s(8),(true->[])),arc(s(30)*s(1),0,s(30)*s(2),(true->[])),arc(s(30)*s(1),1,s(30)*s(1),(true->[])),arc(s(30)*s(1),2,s(30)*s(3),(true->[])),arc(s(30)*s(2),0,s(30)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(1),(true->[])),arc(s(30)*s(2),2,s(30)*s(5),(true->[])),arc(s(29)*s(4),0,s(30)*s(2),(true->[])),arc(s(29)*s(4),1,s(30)*s(1),(true->[])),arc(s(29)*s(4),2,s(22)*s(8),(true->[])),arc(s(30)*s(3),0,s(30)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(1),(true->[])),arc(s(30)*s(3),2,s(30)*s(3),(true->[])),arc(s(11)*s(9),0,s(19)*s(7),(true->[])),arc(s(11)*s(9),1,s(20)*s(6),(true->[])),arc(s(11)*s(9),2,s(8)*s(11),(true->[])),arc(s(16)*s(8),0,s(23)*s(9),(true->[])),arc(s(16)*s(8),1,s(27)*s(6),(true->[])),arc(s(16)*s(8),2,s(25)*s(8),(true->[])),arc(s(20)*s(6),0,s(26)*s(7),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(8),(true->[])),arc(s(28)*s(5),0,s(24)*s(7),(true->[])),arc(s(28)*s(5),1,s(30)*s(1),(true->[])),arc(s(28)*s(5),2,s(30)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(9)*s(11),(true->[])),arc(s(17)*s(9),0,s(26)*s(7),(true->[])),arc(s(17)*s(9),1,s(27)*s(6),(true->[])),arc(s(17)*s(9),2,s(8)*s(11),(true->[])),arc(s(19)*s(7),0,s(26)*s(7),(true->[])),arc(s(19)*s(7),1,s(27)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(10),(true->[])),arc(s(18)*s(7),0,s(26)*s(7),(true->[])),arc(s(18)*s(7),1,s(27)*s(6),(true->[])),arc(s(18)*s(7),2,s(15)*s(10),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(14)*s(10),0,s(11)*s(11),(true->[])),arc(s(14)*s(10),1,s(27)*s(6),(true->[])),arc(s(14)*s(10),2,s(25)*s(8),(true->[])),arc(s(8)*s(10),0,s(11)*s(11),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(8),(true->[])),arc(s(18)*s(9),0,s(26)*s(7),(true->[])),arc(s(18)*s(9),1,s(27)*s(6),(true->[])),arc(s(18)*s(9),2,s(15)*s(11),(true->[])),arc(s(25)*s(8),0,s(29)*s(9),(true->[])),arc(s(25)*s(8),1,s(30)*s(6),(true->[])),arc(s(25)*s(8),2,s(30)*s(8),(true->[])),arc(s(27)*s(6),0,s(30)*s(7),(true->[])),arc(s(27)*s(6),1,s(30)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(8),(true->[])),arc(s(30)*s(5),0,s(30)*s(7),(true->[])),arc(s(30)*s(5),1,s(30)*s(1),(true->[])),arc(s(30)*s(5),2,s(30)*s(3),(true->[])),arc(s(22)*s(8),0,s(24)*s(9),(true->[])),arc(s(22)*s(8),1,s(30)*s(6),(true->[])),arc(s(22)*s(8),2,s(30)*s(8),(true->[])),arc(s(30)*s(4),0,s(30)*s(2),(true->[])),arc(s(30)*s(4),1,s(30)*s(1),(true->[])),arc(s(30)*s(4),2,s(30)*s(8),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(20)*s(11),(true->[])),arc(s(8)*s(11),2,s(16)*s(11),(true->[])),arc(s(23)*s(9),0,s(30)*s(7),(true->[])),arc(s(23)*s(9),1,s(30)*s(6),(true->[])),arc(s(23)*s(9),2,s(15)*s(11),(true->[])),arc(s(26)*s(7),0,s(30)*s(7),(true->[])),arc(s(26)*s(7),1,s(30)*s(6),(true->[])),arc(s(26)*s(7),2,s(28)*s(10),(true->[])),arc(s(24)*s(7),0,s(30)*s(7),(true->[])),arc(s(24)*s(7),1,s(30)*s(6),(true->[])),arc(s(24)*s(7),2,s(22)*s(10),(true->[])),arc(s(9)*s(11),0,s(17)*s(11),(true->[])),arc(s(9)*s(11),1,s(20)*s(11),(true->[])),arc(s(9)*s(11),2,s(16)*s(11),(true->[])),arc(s(13)*s(11),0,s(19)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(21)*s(10),0,s(18)*s(11),(true->[])),arc(s(21)*s(10),1,s(30)*s(6),(true->[])),arc(s(21)*s(10),2,s(30)*s(8),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(27)*s(6),(true->[])),arc(s(15)*s(10),2,s(25)*s(8),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(15)*s(11),0,s(18)*s(11),(true->[])),arc(s(15)*s(11),1,s(27)*s(11),(true->[])),arc(s(15)*s(11),2,s(25)*s(11),(true->[])),arc(s(29)*s(9),0,s(30)*s(7),(true->[])),arc(s(29)*s(9),1,s(30)*s(6),(true->[])),arc(s(29)*s(9),2,s(22)*s(11),(true->[])),arc(s(30)*s(6),0,s(30)*s(7),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(30)*s(8),(true->[])),arc(s(30)*s(8),0,s(30)*s(9),(true->[])),arc(s(30)*s(8),1,s(30)*s(6),(true->[])),arc(s(30)*s(8),2,s(30)*s(8),(true->[])),arc(s(30)*s(7),0,s(30)*s(7),(true->[])),arc(s(30)*s(7),1,s(30)*s(6),(true->[])),arc(s(30)*s(7),2,s(30)*s(10),(true->[])),arc(s(24)*s(9),0,s(30)*s(7),(true->[])),arc(s(24)*s(9),1,s(30)*s(6),(true->[])),arc(s(24)*s(9),2,s(22)*s(11),(true->[])),arc(s(16)*s(11),0,s(23)*s(11),(true->[])),arc(s(16)*s(11),1,s(27)*s(11),(true->[])),arc(s(16)*s(11),2,s(25)*s(11),(true->[])),arc(s(20)*s(11),0,s(26)*s(11),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(25)*s(11),(true->[])),arc(s(28)*s(10),0,s(24)*s(11),(true->[])),arc(s(28)*s(10),1,s(30)*s(6),(true->[])),arc(s(28)*s(10),2,s(30)*s(8),(true->[])),arc(s(22)*s(10),0,s(24)*s(11),(true->[])),arc(s(22)*s(10),1,s(30)*s(6),(true->[])),arc(s(22)*s(10),2,s(30)*s(8),(true->[])),arc(s(17)*s(11),0,s(26)*s(11),(true->[])),arc(s(17)*s(11),1,s(27)*s(11),(true->[])),arc(s(17)*s(11),2,s(8)*s(11),(true->[])),arc(s(19)*s(11),0,s(26)*s(11),(true->[])),arc(s(19)*s(11),1,s(27)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(18)*s(11),0,s(26)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(15)*s(11),(true->[])),arc(s(14)*s(11),0,s(11)*s(11),(true->[])),arc(s(14)*s(11),1,s(27)*s(11),(true->[])),arc(s(14)*s(11),2,s(25)*s(11),(true->[])),arc(s(25)*s(11),0,s(29)*s(11),(true->[])),arc(s(25)*s(11),1,s(30)*s(11),(true->[])),arc(s(25)*s(11),2,s(30)*s(11),(true->[])),arc(s(27)*s(11),0,s(30)*s(11),(true->[])),arc(s(27)*s(11),1,s(30)*s(11),(true->[])),arc(s(27)*s(11),2,s(30)*s(11),(true->[])),arc(s(22)*s(11),0,s(24)*s(11),(true->[])),arc(s(22)*s(11),1,s(30)*s(11),(true->[])),arc(s(22)*s(11),2,s(30)*s(11),(true->[])),arc(s(30)*s(9),0,s(30)*s(7),(true->[])),arc(s(30)*s(9),1,s(30)*s(6),(true->[])),arc(s(30)*s(9),2,s(30)*s(11),(true->[])),arc(s(30)*s(10),0,s(30)*s(11),(true->[])),arc(s(30)*s(10),1,s(30)*s(6),(true->[])),arc(s(30)*s(10),2,s(30)*s(8),(true->[])),arc(s(23)*s(11),0,s(30)*s(11),(true->[])),arc(s(23)*s(11),1,s(30)*s(11),(true->[])),arc(s(23)*s(11),2,s(15)*s(11),(true->[])),arc(s(26)*s(11),0,s(30)*s(11),(true->[])),arc(s(26)*s(11),1,s(30)*s(11),(true->[])),arc(s(26)*s(11),2,s(28)*s(11),(true->[])),arc(s(24)*s(11),0,s(30)*s(11),(true->[])),arc(s(24)*s(11),1,s(30)*s(11),(true->[])),arc(s(24)*s(11),2,s(22)*s(11),(true->[])),arc(s(21)*s(11),0,s(18)*s(11),(true->[])),arc(s(21)*s(11),1,s(30)*s(11),(true->[])),arc(s(21)*s(11),2,s(30)*s(11),(true->[])),arc(s(29)*s(11),0,s(30)*s(11),(true->[])),arc(s(29)*s(11),1,s(30)*s(11),(true->[])),arc(s(29)*s(11),2,s(22)*s(11),(true->[])),arc(s(30)*s(11),0,s(30)*s(11),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(30)*s(11),(true->[])),arc(s(28)*s(11),0,s(24)*s(11),(true->[])),arc(s(28)*s(11),1,s(30)*s(11),(true->[])),arc(s(28)*s(11),2,s(30)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_4_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(28)*s(18)),sink(s(29)*s(18)),sink(s(30)*s(18))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(8),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(23)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(10),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(13),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(9),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(8),0,s(12)*s(7),(true->[])),arc(s(4)*s(8),1,s(13)*s(6),(true->[])),arc(s(4)*s(8),2,s(2)*s(15),(true->[])),arc(s(14)*s(5),0,s(11)*s(8),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(25)*s(3),(true->[])),arc(s(23)*s(4),0,s(30)*s(2),(true->[])),arc(s(23)*s(4),1,s(30)*s(1),(true->[])),arc(s(23)*s(4),2,s(15)*s(10),(true->[])),arc(s(25)*s(3),0,s(29)*s(4),(true->[])),arc(s(25)*s(3),1,s(30)*s(1),(true->[])),arc(s(25)*s(3),2,s(30)*s(3),(true->[])),arc(s(27)*s(1),0,s(30)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(13),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(9),(true->[])),arc(s(26)*s(2),0,s(30)*s(2),(true->[])),arc(s(26)*s(2),1,s(30)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(4)*s(13),0,s(12)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(11),(true->[])),arc(s(4)*s(13),2,s(2)*s(17),(true->[])),arc(s(9)*s(9),0,s(17)*s(12),(true->[])),arc(s(9)*s(9),1,s(20)*s(6),(true->[])),arc(s(9)*s(9),2,s(16)*s(9),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(9),(true->[])),arc(s(21)*s(5),0,s(18)*s(8),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(2)*s(15),0,s(4)*s(16),(true->[])),arc(s(2)*s(15),1,s(13)*s(11),(true->[])),arc(s(2)*s(15),2,s(9)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(14),(true->[])),arc(s(11)*s(8),0,s(19)*s(7),(true->[])),arc(s(11)*s(8),1,s(20)*s(6),(true->[])),arc(s(11)*s(8),2,s(8)*s(15),(true->[])),arc(s(15)*s(10),0,s(18)*s(13),(true->[])),arc(s(15)*s(10),1,s(27)*s(6),(true->[])),arc(s(15)*s(10),2,s(25)*s(9),(true->[])),arc(s(30)*s(1),0,s(30)*s(2),(true->[])),arc(s(30)*s(1),1,s(30)*s(1),(true->[])),arc(s(30)*s(1),2,s(30)*s(3),(true->[])),arc(s(30)*s(2),0,s(30)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(1),(true->[])),arc(s(30)*s(2),2,s(30)*s(5),(true->[])),arc(s(29)*s(4),0,s(30)*s(2),(true->[])),arc(s(29)*s(4),1,s(30)*s(1),(true->[])),arc(s(29)*s(4),2,s(22)*s(10),(true->[])),arc(s(30)*s(3),0,s(30)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(1),(true->[])),arc(s(30)*s(3),2,s(30)*s(3),(true->[])),arc(s(11)*s(13),0,s(19)*s(13),(true->[])),arc(s(11)*s(13),1,s(20)*s(11),(true->[])),arc(s(11)*s(13),2,s(8)*s(17),(true->[])),arc(s(16)*s(9),0,s(23)*s(12),(true->[])),arc(s(16)*s(9),1,s(27)*s(6),(true->[])),arc(s(16)*s(9),2,s(25)*s(9),(true->[])),arc(s(20)*s(6),0,s(26)*s(7),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(9),(true->[])),arc(s(28)*s(5),0,s(24)*s(8),(true->[])),arc(s(28)*s(5),1,s(30)*s(1),(true->[])),arc(s(28)*s(5),2,s(30)*s(3),(true->[])),arc(s(2)*s(17),0,s(4)*s(18),(true->[])),arc(s(2)*s(17),1,s(13)*s(11),(true->[])),arc(s(2)*s(17),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(11),(true->[])),arc(s(12)*s(13),2,s(14)*s(17),(true->[])),arc(s(13)*s(11),0,s(19)*s(13),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(15),(true->[])),arc(s(17)*s(12),0,s(26)*s(7),(true->[])),arc(s(17)*s(12),1,s(27)*s(6),(true->[])),arc(s(17)*s(12),2,s(8)*s(17),(true->[])),arc(s(19)*s(7),0,s(26)*s(7),(true->[])),arc(s(19)*s(7),1,s(27)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(14),(true->[])),arc(s(18)*s(8),0,s(26)*s(7),(true->[])),arc(s(18)*s(8),1,s(27)*s(6),(true->[])),arc(s(18)*s(8),2,s(15)*s(15),(true->[])),arc(s(4)*s(16),0,s(12)*s(13),(true->[])),arc(s(4)*s(16),1,s(13)*s(11),(true->[])),arc(s(4)*s(16),2,s(2)*s(18),(true->[])),arc(s(9)*s(15),0,s(17)*s(16),(true->[])),arc(s(9)*s(15),1,s(20)*s(11),(true->[])),arc(s(9)*s(15),2,s(16)*s(15),(true->[])),arc(s(14)*s(14),0,s(11)*s(16),(true->[])),arc(s(14)*s(14),1,s(27)*s(6),(true->[])),arc(s(14)*s(14),2,s(25)*s(9),(true->[])),arc(s(8)*s(15),0,s(11)*s(16),(true->[])),arc(s(8)*s(15),1,s(20)*s(11),(true->[])),arc(s(8)*s(15),2,s(16)*s(15),(true->[])),arc(s(18)*s(13),0,s(26)*s(13),(true->[])),arc(s(18)*s(13),1,s(27)*s(11),(true->[])),arc(s(18)*s(13),2,s(15)*s(17),(true->[])),arc(s(25)*s(9),0,s(29)*s(12),(true->[])),arc(s(25)*s(9),1,s(30)*s(6),(true->[])),arc(s(25)*s(9),2,s(30)*s(9),(true->[])),arc(s(27)*s(6),0,s(30)*s(7),(true->[])),arc(s(27)*s(6),1,s(30)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(9),(true->[])),arc(s(30)*s(5),0,s(30)*s(8),(true->[])),arc(s(30)*s(5),1,s(30)*s(1),(true->[])),arc(s(30)*s(5),2,s(30)*s(3),(true->[])),arc(s(22)*s(10),0,s(24)*s(13),(true->[])),arc(s(22)*s(10),1,s(30)*s(6),(true->[])),arc(s(22)*s(10),2,s(30)*s(9),(true->[])),arc(s(30)*s(4),0,s(30)*s(2),(true->[])),arc(s(30)*s(4),1,s(30)*s(1),(true->[])),arc(s(30)*s(4),2,s(30)*s(10),(true->[])),arc(s(8)*s(17),0,s(11)*s(18),(true->[])),arc(s(8)*s(17),1,s(20)*s(11),(true->[])),arc(s(8)*s(17),2,s(16)*s(15),(true->[])),arc(s(19)*s(13),0,s(26)*s(13),(true->[])),arc(s(19)*s(13),1,s(27)*s(11),(true->[])),arc(s(19)*s(13),2,s(21)*s(17),(true->[])),arc(s(20)*s(11),0,s(26)*s(13),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(25)*s(15),(true->[])),arc(s(23)*s(12),0,s(30)*s(7),(true->[])),arc(s(23)*s(12),1,s(30)*s(6),(true->[])),arc(s(23)*s(12),2,s(15)*s(17),(true->[])),arc(s(26)*s(7),0,s(30)*s(7),(true->[])),arc(s(26)*s(7),1,s(30)*s(6),(true->[])),arc(s(26)*s(7),2,s(28)*s(14),(true->[])),arc(s(24)*s(8),0,s(30)*s(7),(true->[])),arc(s(24)*s(8),1,s(30)*s(6),(true->[])),arc(s(24)*s(8),2,s(22)*s(15),(true->[])),arc(s(4)*s(18),0,s(12)*s(18),(true->[])),arc(s(4)*s(18),1,s(13)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(18),(true->[])),arc(s(14)*s(17),0,s(11)*s(18),(true->[])),arc(s(14)*s(17),1,s(27)*s(11),(true->[])),arc(s(14)*s(17),2,s(25)*s(15),(true->[])),arc(s(16)*s(15),0,s(23)*s(16),(true->[])),arc(s(16)*s(15),1,s(27)*s(11),(true->[])),arc(s(16)*s(15),2,s(25)*s(15),(true->[])),arc(s(21)*s(14),0,s(18)*s(16),(true->[])),arc(s(21)*s(14),1,s(30)*s(6),(true->[])),arc(s(21)*s(14),2,s(30)*s(9),(true->[])),arc(s(15)*s(15),0,s(18)*s(16),(true->[])),arc(s(15)*s(15),1,s(27)*s(11),(true->[])),arc(s(15)*s(15),2,s(25)*s(15),(true->[])),arc(s(2)*s(18),0,s(4)*s(18),(true->[])),arc(s(2)*s(18),1,s(13)*s(18),(true->[])),arc(s(2)*s(18),2,s(9)*s(18),(true->[])),arc(s(17)*s(16),0,s(26)*s(13),(true->[])),arc(s(17)*s(16),1,s(27)*s(11),(true->[])),arc(s(17)*s(16),2,s(8)*s(18),(true->[])),arc(s(11)*s(16),0,s(19)*s(13),(true->[])),arc(s(11)*s(16),1,s(20)*s(11),(true->[])),arc(s(11)*s(16),2,s(8)*s(18),(true->[])),arc(s(15)*s(17),0,s(18)*s(18),(true->[])),arc(s(15)*s(17),1,s(27)*s(11),(true->[])),arc(s(15)*s(17),2,s(25)*s(15),(true->[])),arc(s(26)*s(13),0,s(30)*s(13),(true->[])),arc(s(26)*s(13),1,s(30)*s(11),(true->[])),arc(s(26)*s(13),2,s(28)*s(17),(true->[])),arc(s(27)*s(11),0,s(30)*s(13),(true->[])),arc(s(27)*s(11),1,s(30)*s(11),(true->[])),arc(s(27)*s(11),2,s(30)*s(15),(true->[])),arc(s(29)*s(12),0,s(30)*s(7),(true->[])),arc(s(29)*s(12),1,s(30)*s(6),(true->[])),arc(s(29)*s(12),2,s(22)*s(17),(true->[])),arc(s(30)*s(6),0,s(30)*s(7),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(30)*s(9),(true->[])),arc(s(30)*s(9),0,s(30)*s(12),(true->[])),arc(s(30)*s(9),1,s(30)*s(6),(true->[])),arc(s(30)*s(9),2,s(30)*s(9),(true->[])),arc(s(30)*s(7),0,s(30)*s(7),(true->[])),arc(s(30)*s(7),1,s(30)*s(6),(true->[])),arc(s(30)*s(7),2,s(30)*s(14),(true->[])),arc(s(30)*s(8),0,s(30)*s(7),(true->[])),arc(s(30)*s(8),1,s(30)*s(6),(true->[])),arc(s(30)*s(8),2,s(30)*s(15),(true->[])),arc(s(24)*s(13),0,s(30)*s(13),(true->[])),arc(s(24)*s(13),1,s(30)*s(11),(true->[])),arc(s(24)*s(13),2,s(22)*s(17),(true->[])),arc(s(30)*s(10),0,s(30)*s(13),(true->[])),arc(s(30)*s(10),1,s(30)*s(6),(true->[])),arc(s(30)*s(10),2,s(30)*s(9),(true->[])),arc(s(11)*s(18),0,s(19)*s(18),(true->[])),arc(s(11)*s(18),1,s(20)*s(18),(true->[])),arc(s(11)*s(18),2,s(8)*s(18),(true->[])),arc(s(21)*s(17),0,s(18)*s(18),(true->[])),arc(s(21)*s(17),1,s(30)*s(11),(true->[])),arc(s(21)*s(17),2,s(30)*s(15),(true->[])),arc(s(25)*s(15),0,s(29)*s(16),(true->[])),arc(s(25)*s(15),1,s(30)*s(11),(true->[])),arc(s(25)*s(15),2,s(30)*s(15),(true->[])),arc(s(28)*s(14),0,s(24)*s(16),(true->[])),arc(s(28)*s(14),1,s(30)*s(6),(true->[])),arc(s(28)*s(14),2,s(30)*s(9),(true->[])),arc(s(22)*s(15),0,s(24)*s(16),(true->[])),arc(s(22)*s(15),1,s(30)*s(11),(true->[])),arc(s(22)*s(15),2,s(30)*s(15),(true->[])),arc(s(12)*s(18),0,s(19)*s(18),(true->[])),arc(s(12)*s(18),1,s(20)*s(18),(true->[])),arc(s(12)*s(18),2,s(14)*s(18),(true->[])),arc(s(13)*s(18),0,s(19)*s(18),(true->[])),arc(s(13)*s(18),1,s(20)*s(18),(true->[])),arc(s(13)*s(18),2,s(16)*s(18),(true->[])),arc(s(23)*s(16),0,s(30)*s(13),(true->[])),arc(s(23)*s(16),1,s(30)*s(11),(true->[])),arc(s(23)*s(16),2,s(15)*s(18),(true->[])),arc(s(18)*s(16),0,s(26)*s(13),(true->[])),arc(s(18)*s(16),1,s(27)*s(11),(true->[])),arc(s(18)*s(16),2,s(15)*s(18),(true->[])),arc(s(9)*s(18),0,s(17)*s(18),(true->[])),arc(s(9)*s(18),1,s(20)*s(18),(true->[])),arc(s(9)*s(18),2,s(16)*s(18),(true->[])),arc(s(8)*s(18),0,s(11)*s(18),(true->[])),arc(s(8)*s(18),1,s(20)*s(18),(true->[])),arc(s(8)*s(18),2,s(16)*s(18),(true->[])),arc(s(18)*s(18),0,s(26)*s(18),(true->[])),arc(s(18)*s(18),1,s(27)*s(18),(true->[])),arc(s(18)*s(18),2,s(15)*s(18),(true->[])),arc(s(28)*s(17),0,s(24)*s(18),(true->[])),arc(s(28)*s(17),1,s(30)*s(11),(true->[])),arc(s(28)*s(17),2,s(30)*s(15),(true->[])),arc(s(30)*s(11),0,s(30)*s(13),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(30)*s(15),(true->[])),arc(s(30)*s(13),0,s(30)*s(13),(true->[])),arc(s(30)*s(13),1,s(30)*s(11),(true->[])),arc(s(30)*s(13),2,s(30)*s(17),(true->[])),arc(s(30)*s(15),0,s(30)*s(16),(true->[])),arc(s(30)*s(15),1,s(30)*s(11),(true->[])),arc(s(30)*s(15),2,s(30)*s(15),(true->[])),arc(s(22)*s(17),0,s(24)*s(18),(true->[])),arc(s(22)*s(17),1,s(30)*s(11),(true->[])),arc(s(22)*s(17),2,s(30)*s(15),(true->[])),arc(s(30)*s(12),0,s(30)*s(7),(true->[])),arc(s(30)*s(12),1,s(30)*s(6),(true->[])),arc(s(30)*s(12),2,s(30)*s(17),(true->[])),arc(s(30)*s(14),0,s(30)*s(16),(true->[])),arc(s(30)*s(14),1,s(30)*s(6),(true->[])),arc(s(30)*s(14),2,s(30)*s(9),(true->[])),arc(s(19)*s(18),0,s(26)*s(18),(true->[])),arc(s(19)*s(18),1,s(27)*s(18),(true->[])),arc(s(19)*s(18),2,s(21)*s(18),(true->[])),arc(s(20)*s(18),0,s(26)*s(18),(true->[])),arc(s(20)*s(18),1,s(27)*s(18),(true->[])),arc(s(20)*s(18),2,s(25)*s(18),(true->[])),arc(s(29)*s(16),0,s(30)*s(13),(true->[])),arc(s(29)*s(16),1,s(30)*s(11),(true->[])),arc(s(29)*s(16),2,s(22)*s(18),(true->[])),arc(s(24)*s(16),0,s(30)*s(13),(true->[])),arc(s(24)*s(16),1,s(30)*s(11),(true->[])),arc(s(24)*s(16),2,s(22)*s(18),(true->[])),arc(s(14)*s(18),0,s(11)*s(18),(true->[])),arc(s(14)*s(18),1,s(27)*s(18),(true->[])),arc(s(14)*s(18),2,s(25)*s(18),(true->[])),arc(s(16)*s(18),0,s(23)*s(18),(true->[])),arc(s(16)*s(18),1,s(27)*s(18),(true->[])),arc(s(16)*s(18),2,s(25)*s(18),(true->[])),arc(s(15)*s(18),0,s(18)*s(18),(true->[])),arc(s(15)*s(18),1,s(27)*s(18),(true->[])),arc(s(15)*s(18),2,s(25)*s(18),(true->[])),arc(s(17)*s(18),0,s(26)*s(18),(true->[])),arc(s(17)*s(18),1,s(27)*s(18),(true->[])),arc(s(17)*s(18),2,s(8)*s(18),(true->[])),arc(s(26)*s(18),0,s(30)*s(18),(true->[])),arc(s(26)*s(18),1,s(30)*s(18),(true->[])),arc(s(26)*s(18),2,s(28)*s(18),(true->[])),arc(s(27)*s(18),0,s(30)*s(18),(true->[])),arc(s(27)*s(18),1,s(30)*s(18),(true->[])),arc(s(27)*s(18),2,s(30)*s(18),(true->[])),arc(s(24)*s(18),0,s(30)*s(18),(true->[])),arc(s(24)*s(18),1,s(30)*s(18),(true->[])),arc(s(24)*s(18),2,s(22)*s(18),(true->[])),arc(s(30)*s(17),0,s(30)*s(18),(true->[])),arc(s(30)*s(17),1,s(30)*s(11),(true->[])),arc(s(30)*s(17),2,s(30)*s(15),(true->[])),arc(s(30)*s(16),0,s(30)*s(13),(true->[])),arc(s(30)*s(16),1,s(30)*s(11),(true->[])),arc(s(30)*s(16),2,s(30)*s(18),(true->[])),arc(s(21)*s(18),0,s(18)*s(18),(true->[])),arc(s(21)*s(18),1,s(30)*s(18),(true->[])),arc(s(21)*s(18),2,s(30)*s(18),(true->[])),arc(s(25)*s(18),0,s(29)*s(18),(true->[])),arc(s(25)*s(18),1,s(30)*s(18),(true->[])),arc(s(25)*s(18),2,s(30)*s(18),(true->[])),arc(s(22)*s(18),0,s(24)*s(18),(true->[])),arc(s(22)*s(18),1,s(30)*s(18),(true->[])),arc(s(22)*s(18),2,s(30)*s(18),(true->[])),arc(s(23)*s(18),0,s(30)*s(18),(true->[])),arc(s(23)*s(18),1,s(30)*s(18),(true->[])),arc(s(23)*s(18),2,s(15)*s(18),(true->[])),arc(s(28)*s(18),0,s(24)*s(18),(true->[])),arc(s(28)*s(18),1,s(30)*s(18),(true->[])),arc(s(28)*s(18),2,s(30)*s(18),(true->[])),arc(s(30)*s(18),0,s(30)*s(18),(true->[])),arc(s(30)*s(18),1,s(30)*s(18),(true->[])),arc(s(30)*s(18),2,s(30)*s(18),(true->[])),arc(s(29)*s(18),0,s(30)*s(18),(true->[])),arc(s(29)*s(18),1,s(30)*s(18),(true->[])),arc(s(29)*s(18),2,s(22)*s(18),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_5_and_up_minus_3, kernel([source(s(1)*s(1)),sink(s(28)*s(25)),sink(s(29)*s(25)),sink(s(30)*s(25))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(8),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(23)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(25)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(10),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(25)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(14),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(9),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(8),0,s(12)*s(7),(true->[])),arc(s(4)*s(8),1,s(13)*s(6),(true->[])),arc(s(4)*s(8),2,s(2)*s(17),(true->[])),arc(s(14)*s(5),0,s(11)*s(8),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(25)*s(3),(true->[])),arc(s(23)*s(4),0,s(30)*s(2),(true->[])),arc(s(23)*s(4),1,s(30)*s(1),(true->[])),arc(s(23)*s(4),2,s(15)*s(10),(true->[])),arc(s(25)*s(3),0,s(29)*s(4),(true->[])),arc(s(25)*s(3),1,s(30)*s(1),(true->[])),arc(s(25)*s(3),2,s(30)*s(3),(true->[])),arc(s(27)*s(1),0,s(30)*s(2),(true->[])),arc(s(27)*s(1),1,s(30)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(14),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(9),(true->[])),arc(s(26)*s(2),0,s(30)*s(2),(true->[])),arc(s(26)*s(2),1,s(30)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(4)*s(14),0,s(12)*s(13),(true->[])),arc(s(4)*s(14),1,s(13)*s(11),(true->[])),arc(s(4)*s(14),2,s(2)*s(22),(true->[])),arc(s(9)*s(9),0,s(17)*s(12),(true->[])),arc(s(9)*s(9),1,s(20)*s(6),(true->[])),arc(s(9)*s(9),2,s(16)*s(9),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(9),(true->[])),arc(s(21)*s(5),0,s(18)*s(8),(true->[])),arc(s(21)*s(5),1,s(30)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(2)*s(17),0,s(4)*s(20),(true->[])),arc(s(2)*s(17),1,s(13)*s(11),(true->[])),arc(s(2)*s(17),2,s(9)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(16),(true->[])),arc(s(11)*s(8),0,s(19)*s(7),(true->[])),arc(s(11)*s(8),1,s(20)*s(6),(true->[])),arc(s(11)*s(8),2,s(8)*s(17),(true->[])),arc(s(15)*s(10),0,s(18)*s(14),(true->[])),arc(s(15)*s(10),1,s(27)*s(6),(true->[])),arc(s(15)*s(10),2,s(25)*s(9),(true->[])),arc(s(30)*s(1),0,s(30)*s(2),(true->[])),arc(s(30)*s(1),1,s(30)*s(1),(true->[])),arc(s(30)*s(1),2,s(30)*s(3),(true->[])),arc(s(30)*s(2),0,s(30)*s(2),(true->[])),arc(s(30)*s(2),1,s(30)*s(1),(true->[])),arc(s(30)*s(2),2,s(30)*s(5),(true->[])),arc(s(29)*s(4),0,s(30)*s(2),(true->[])),arc(s(29)*s(4),1,s(30)*s(1),(true->[])),arc(s(29)*s(4),2,s(22)*s(10),(true->[])),arc(s(30)*s(3),0,s(30)*s(4),(true->[])),arc(s(30)*s(3),1,s(30)*s(1),(true->[])),arc(s(30)*s(3),2,s(30)*s(3),(true->[])),arc(s(11)*s(14),0,s(19)*s(13),(true->[])),arc(s(11)*s(14),1,s(20)*s(11),(true->[])),arc(s(11)*s(14),2,s(8)*s(22),(true->[])),arc(s(16)*s(9),0,s(23)*s(12),(true->[])),arc(s(16)*s(9),1,s(27)*s(6),(true->[])),arc(s(16)*s(9),2,s(25)*s(9),(true->[])),arc(s(20)*s(6),0,s(26)*s(7),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(25)*s(9),(true->[])),arc(s(28)*s(5),0,s(24)*s(8),(true->[])),arc(s(28)*s(5),1,s(30)*s(1),(true->[])),arc(s(28)*s(5),2,s(30)*s(3),(true->[])),arc(s(2)*s(22),0,s(4)*s(23),(true->[])),arc(s(2)*s(22),1,s(13)*s(18),(true->[])),arc(s(2)*s(22),2,s(9)*s(22),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(11),(true->[])),arc(s(12)*s(13),2,s(14)*s(21),(true->[])),arc(s(13)*s(11),0,s(19)*s(13),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(15),(true->[])),arc(s(17)*s(12),0,s(26)*s(7),(true->[])),arc(s(17)*s(12),1,s(27)*s(6),(true->[])),arc(s(17)*s(12),2,s(8)*s(22),(true->[])),arc(s(19)*s(7),0,s(26)*s(7),(true->[])),arc(s(19)*s(7),1,s(27)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(16),(true->[])),arc(s(18)*s(8),0,s(26)*s(7),(true->[])),arc(s(18)*s(8),1,s(27)*s(6),(true->[])),arc(s(18)*s(8),2,s(15)*s(17),(true->[])),arc(s(4)*s(20),0,s(12)*s(20),(true->[])),arc(s(4)*s(20),1,s(13)*s(18),(true->[])),arc(s(4)*s(20),2,s(2)*s(24),(true->[])),arc(s(9)*s(15),0,s(17)*s(19),(true->[])),arc(s(9)*s(15),1,s(20)*s(11),(true->[])),arc(s(9)*s(15),2,s(16)*s(15),(true->[])),arc(s(14)*s(16),0,s(11)*s(20),(true->[])),arc(s(14)*s(16),1,s(27)*s(6),(true->[])),arc(s(14)*s(16),2,s(25)*s(9),(true->[])),arc(s(8)*s(17),0,s(11)*s(20),(true->[])),arc(s(8)*s(17),1,s(20)*s(11),(true->[])),arc(s(8)*s(17),2,s(16)*s(15),(true->[])),arc(s(18)*s(14),0,s(26)*s(13),(true->[])),arc(s(18)*s(14),1,s(27)*s(11),(true->[])),arc(s(18)*s(14),2,s(15)*s(22),(true->[])),arc(s(25)*s(9),0,s(29)*s(12),(true->[])),arc(s(25)*s(9),1,s(30)*s(6),(true->[])),arc(s(25)*s(9),2,s(30)*s(9),(true->[])),arc(s(27)*s(6),0,s(30)*s(7),(true->[])),arc(s(27)*s(6),1,s(30)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(9),(true->[])),arc(s(30)*s(5),0,s(30)*s(8),(true->[])),arc(s(30)*s(5),1,s(30)*s(1),(true->[])),arc(s(30)*s(5),2,s(30)*s(3),(true->[])),arc(s(22)*s(10),0,s(24)*s(14),(true->[])),arc(s(22)*s(10),1,s(30)*s(6),(true->[])),arc(s(22)*s(10),2,s(30)*s(9),(true->[])),arc(s(30)*s(4),0,s(30)*s(2),(true->[])),arc(s(30)*s(4),1,s(30)*s(1),(true->[])),arc(s(30)*s(4),2,s(30)*s(10),(true->[])),arc(s(8)*s(22),0,s(11)*s(23),(true->[])),arc(s(8)*s(22),1,s(20)*s(18),(true->[])),arc(s(8)*s(22),2,s(16)*s(22),(true->[])),arc(s(19)*s(13),0,s(26)*s(13),(true->[])),arc(s(19)*s(13),1,s(27)*s(11),(true->[])),arc(s(19)*s(13),2,s(21)*s(21),(true->[])),arc(s(20)*s(11),0,s(26)*s(13),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(25)*s(15),(true->[])),arc(s(23)*s(12),0,s(30)*s(7),(true->[])),arc(s(23)*s(12),1,s(30)*s(6),(true->[])),arc(s(23)*s(12),2,s(15)*s(22),(true->[])),arc(s(26)*s(7),0,s(30)*s(7),(true->[])),arc(s(26)*s(7),1,s(30)*s(6),(true->[])),arc(s(26)*s(7),2,s(28)*s(16),(true->[])),arc(s(24)*s(8),0,s(30)*s(7),(true->[])),arc(s(24)*s(8),1,s(30)*s(6),(true->[])),arc(s(24)*s(8),2,s(22)*s(17),(true->[])),arc(s(4)*s(23),0,s(12)*s(20),(true->[])),arc(s(4)*s(23),1,s(13)*s(18),(true->[])),arc(s(4)*s(23),2,s(2)*s(25),(true->[])),arc(s(9)*s(22),0,s(17)*s(23),(true->[])),arc(s(9)*s(22),1,s(20)*s(18),(true->[])),arc(s(9)*s(22),2,s(16)*s(22),(true->[])),arc(s(13)*s(18),0,s(19)*s(20),(true->[])),arc(s(13)*s(18),1,s(20)*s(18),(true->[])),arc(s(13)*s(18),2,s(16)*s(22),(true->[])),arc(s(14)*s(21),0,s(11)*s(23),(true->[])),arc(s(14)*s(21),1,s(27)*s(11),(true->[])),arc(s(14)*s(21),2,s(25)*s(15),(true->[])),arc(s(16)*s(15),0,s(23)*s(19),(true->[])),arc(s(16)*s(15),1,s(27)*s(11),(true->[])),arc(s(16)*s(15),2,s(25)*s(15),(true->[])),arc(s(21)*s(16),0,s(18)*s(20),(true->[])),arc(s(21)*s(16),1,s(30)*s(6),(true->[])),arc(s(21)*s(16),2,s(30)*s(9),(true->[])),arc(s(15)*s(17),0,s(18)*s(20),(true->[])),arc(s(15)*s(17),1,s(27)*s(11),(true->[])),arc(s(15)*s(17),2,s(25)*s(15),(true->[])),arc(s(2)*s(24),0,s(4)*s(25),(true->[])),arc(s(2)*s(24),1,s(13)*s(18),(true->[])),arc(s(2)*s(24),2,s(9)*s(22),(true->[])),arc(s(12)*s(20),0,s(19)*s(20),(true->[])),arc(s(12)*s(20),1,s(20)*s(18),(true->[])),arc(s(12)*s(20),2,s(14)*s(24),(true->[])),arc(s(17)*s(19),0,s(26)*s(13),(true->[])),arc(s(17)*s(19),1,s(27)*s(11),(true->[])),arc(s(17)*s(19),2,s(8)*s(24),(true->[])),arc(s(11)*s(20),0,s(19)*s(20),(true->[])),arc(s(11)*s(20),1,s(20)*s(18),(true->[])),arc(s(11)*s(20),2,s(8)*s(24),(true->[])),arc(s(15)*s(22),0,s(18)*s(23),(true->[])),arc(s(15)*s(22),1,s(27)*s(18),(true->[])),arc(s(15)*s(22),2,s(25)*s(22),(true->[])),arc(s(26)*s(13),0,s(30)*s(13),(true->[])),arc(s(26)*s(13),1,s(30)*s(11),(true->[])),arc(s(26)*s(13),2,s(28)*s(21),(true->[])),arc(s(27)*s(11),0,s(30)*s(13),(true->[])),arc(s(27)*s(11),1,s(30)*s(11),(true->[])),arc(s(27)*s(11),2,s(30)*s(15),(true->[])),arc(s(29)*s(12),0,s(30)*s(7),(true->[])),arc(s(29)*s(12),1,s(30)*s(6),(true->[])),arc(s(29)*s(12),2,s(22)*s(22),(true->[])),arc(s(30)*s(6),0,s(30)*s(7),(true->[])),arc(s(30)*s(6),1,s(30)*s(6),(true->[])),arc(s(30)*s(6),2,s(30)*s(9),(true->[])),arc(s(30)*s(9),0,s(30)*s(12),(true->[])),arc(s(30)*s(9),1,s(30)*s(6),(true->[])),arc(s(30)*s(9),2,s(30)*s(9),(true->[])),arc(s(30)*s(7),0,s(30)*s(7),(true->[])),arc(s(30)*s(7),1,s(30)*s(6),(true->[])),arc(s(30)*s(7),2,s(30)*s(16),(true->[])),arc(s(30)*s(8),0,s(30)*s(7),(true->[])),arc(s(30)*s(8),1,s(30)*s(6),(true->[])),arc(s(30)*s(8),2,s(30)*s(17),(true->[])),arc(s(24)*s(14),0,s(30)*s(13),(true->[])),arc(s(24)*s(14),1,s(30)*s(11),(true->[])),arc(s(24)*s(14),2,s(22)*s(22),(true->[])),arc(s(30)*s(10),0,s(30)*s(14),(true->[])),arc(s(30)*s(10),1,s(30)*s(6),(true->[])),arc(s(30)*s(10),2,s(30)*s(9),(true->[])),arc(s(11)*s(23),0,s(19)*s(20),(true->[])),arc(s(11)*s(23),1,s(20)*s(18),(true->[])),arc(s(11)*s(23),2,s(8)*s(25),(true->[])),arc(s(16)*s(22),0,s(23)*s(23),(true->[])),arc(s(16)*s(22),1,s(27)*s(18),(true->[])),arc(s(16)*s(22),2,s(25)*s(22),(true->[])),arc(s(20)*s(18),0,s(26)*s(20),(true->[])),arc(s(20)*s(18),1,s(27)*s(18),(true->[])),arc(s(20)*s(18),2,s(25)*s(22),(true->[])),arc(s(21)*s(21),0,s(18)*s(23),(true->[])),arc(s(21)*s(21),1,s(30)*s(11),(true->[])),arc(s(21)*s(21),2,s(30)*s(15),(true->[])),arc(s(25)*s(15),0,s(29)*s(19),(true->[])),arc(s(25)*s(15),1,s(30)*s(11),(true->[])),arc(s(25)*s(15),2,s(30)*s(15),(true->[])),arc(s(28)*s(16),0,s(24)*s(20),(true->[])),arc(s(28)*s(16),1,s(30)*s(6),(true->[])),arc(s(28)*s(16),2,s(30)*s(9),(true->[])),arc(s(22)*s(17),0,s(24)*s(20),(true->[])),arc(s(22)*s(17),1,s(30)*s(11),(true->[])),arc(s(22)*s(17),2,s(30)*s(15),(true->[])),arc(s(2)*s(25),0,s(4)*s(25),(true->[])),arc(s(2)*s(25),1,s(13)*s(25),(true->[])),arc(s(2)*s(25),2,s(9)*s(25),(true->[])),arc(s(17)*s(23),0,s(26)*s(20),(true->[])),arc(s(17)*s(23),1,s(27)*s(18),(true->[])),arc(s(17)*s(23),2,s(8)*s(25),(true->[])),arc(s(19)*s(20),0,s(26)*s(20),(true->[])),arc(s(19)*s(20),1,s(27)*s(18),(true->[])),arc(s(19)*s(20),2,s(21)*s(24),(true->[])),arc(s(23)*s(19),0,s(30)*s(13),(true->[])),arc(s(23)*s(19),1,s(30)*s(11),(true->[])),arc(s(23)*s(19),2,s(15)*s(24),(true->[])),arc(s(18)*s(20),0,s(26)*s(20),(true->[])),arc(s(18)*s(20),1,s(27)*s(18),(true->[])),arc(s(18)*s(20),2,s(15)*s(24),(true->[])),arc(s(4)*s(25),0,s(12)*s(25),(true->[])),arc(s(4)*s(25),1,s(13)*s(25),(true->[])),arc(s(4)*s(25),2,s(2)*s(25),(true->[])),arc(s(14)*s(24),0,s(11)*s(25),(true->[])),arc(s(14)*s(24),1,s(27)*s(18),(true->[])),arc(s(14)*s(24),2,s(25)*s(22),(true->[])),arc(s(8)*s(24),0,s(11)*s(25),(true->[])),arc(s(8)*s(24),1,s(20)*s(18),(true->[])),arc(s(8)*s(24),2,s(16)*s(22),(true->[])),arc(s(18)*s(23),0,s(26)*s(20),(true->[])),arc(s(18)*s(23),1,s(27)*s(18),(true->[])),arc(s(18)*s(23),2,s(15)*s(25),(true->[])),arc(s(25)*s(22),0,s(29)*s(23),(true->[])),arc(s(25)*s(22),1,s(30)*s(18),(true->[])),arc(s(25)*s(22),2,s(30)*s(22),(true->[])),arc(s(27)*s(18),0,s(30)*s(20),(true->[])),arc(s(27)*s(18),1,s(30)*s(18),(true->[])),arc(s(27)*s(18),2,s(30)*s(22),(true->[])),arc(s(28)*s(21),0,s(24)*s(23),(true->[])),arc(s(28)*s(21),1,s(30)*s(11),(true->[])),arc(s(28)*s(21),2,s(30)*s(15),(true->[])),arc(s(30)*s(11),0,s(30)*s(13),(true->[])),arc(s(30)*s(11),1,s(30)*s(11),(true->[])),arc(s(30)*s(11),2,s(30)*s(15),(true->[])),arc(s(30)*s(13),0,s(30)*s(13),(true->[])),arc(s(30)*s(13),1,s(30)*s(11),(true->[])),arc(s(30)*s(13),2,s(30)*s(21),(true->[])),arc(s(30)*s(15),0,s(30)*s(19),(true->[])),arc(s(30)*s(15),1,s(30)*s(11),(true->[])),arc(s(30)*s(15),2,s(30)*s(15),(true->[])),arc(s(22)*s(22),0,s(24)*s(23),(true->[])),arc(s(22)*s(22),1,s(30)*s(18),(true->[])),arc(s(22)*s(22),2,s(30)*s(22),(true->[])),arc(s(30)*s(12),0,s(30)*s(7),(true->[])),arc(s(30)*s(12),1,s(30)*s(6),(true->[])),arc(s(30)*s(12),2,s(30)*s(22),(true->[])),arc(s(30)*s(16),0,s(30)*s(20),(true->[])),arc(s(30)*s(16),1,s(30)*s(6),(true->[])),arc(s(30)*s(16),2,s(30)*s(9),(true->[])),arc(s(30)*s(17),0,s(30)*s(20),(true->[])),arc(s(30)*s(17),1,s(30)*s(11),(true->[])),arc(s(30)*s(17),2,s(30)*s(15),(true->[])),arc(s(30)*s(14),0,s(30)*s(13),(true->[])),arc(s(30)*s(14),1,s(30)*s(11),(true->[])),arc(s(30)*s(14),2,s(30)*s(22),(true->[])),arc(s(8)*s(25),0,s(11)*s(25),(true->[])),arc(s(8)*s(25),1,s(20)*s(25),(true->[])),arc(s(8)*s(25),2,s(16)*s(25),(true->[])),arc(s(23)*s(23),0,s(30)*s(20),(true->[])),arc(s(23)*s(23),1,s(30)*s(18),(true->[])),arc(s(23)*s(23),2,s(15)*s(25),(true->[])),arc(s(26)*s(20),0,s(30)*s(20),(true->[])),arc(s(26)*s(20),1,s(30)*s(18),(true->[])),arc(s(26)*s(20),2,s(28)*s(24),(true->[])),arc(s(29)*s(19),0,s(30)*s(13),(true->[])),arc(s(29)*s(19),1,s(30)*s(11),(true->[])),arc(s(29)*s(19),2,s(22)*s(24),(true->[])),arc(s(24)*s(20),0,s(30)*s(20),(true->[])),arc(s(24)*s(20),1,s(30)*s(18),(true->[])),arc(s(24)*s(20),2,s(22)*s(24),(true->[])),arc(s(9)*s(25),0,s(17)*s(25),(true->[])),arc(s(9)*s(25),1,s(20)*s(25),(true->[])),arc(s(9)*s(25),2,s(16)*s(25),(true->[])),arc(s(13)*s(25),0,s(19)*s(25),(true->[])),arc(s(13)*s(25),1,s(20)*s(25),(true->[])),arc(s(13)*s(25),2,s(16)*s(25),(true->[])),arc(s(21)*s(24),0,s(18)*s(25),(true->[])),arc(s(21)*s(24),1,s(30)*s(18),(true->[])),arc(s(21)*s(24),2,s(30)*s(22),(true->[])),arc(s(15)*s(24),0,s(18)*s(25),(true->[])),arc(s(15)*s(24),1,s(27)*s(18),(true->[])),arc(s(15)*s(24),2,s(25)*s(22),(true->[])),arc(s(12)*s(25),0,s(19)*s(25),(true->[])),arc(s(12)*s(25),1,s(20)*s(25),(true->[])),arc(s(12)*s(25),2,s(14)*s(25),(true->[])),arc(s(11)*s(25),0,s(19)*s(25),(true->[])),arc(s(11)*s(25),1,s(20)*s(25),(true->[])),arc(s(11)*s(25),2,s(8)*s(25),(true->[])),arc(s(15)*s(25),0,s(18)*s(25),(true->[])),arc(s(15)*s(25),1,s(27)*s(25),(true->[])),arc(s(15)*s(25),2,s(25)*s(25),(true->[])),arc(s(29)*s(23),0,s(30)*s(20),(true->[])),arc(s(29)*s(23),1,s(30)*s(18),(true->[])),arc(s(29)*s(23),2,s(22)*s(25),(true->[])),arc(s(30)*s(18),0,s(30)*s(20),(true->[])),arc(s(30)*s(18),1,s(30)*s(18),(true->[])),arc(s(30)*s(18),2,s(30)*s(22),(true->[])),arc(s(30)*s(22),0,s(30)*s(23),(true->[])),arc(s(30)*s(22),1,s(30)*s(18),(true->[])),arc(s(30)*s(22),2,s(30)*s(22),(true->[])),arc(s(30)*s(20),0,s(30)*s(20),(true->[])),arc(s(30)*s(20),1,s(30)*s(18),(true->[])),arc(s(30)*s(20),2,s(30)*s(24),(true->[])),arc(s(24)*s(23),0,s(30)*s(20),(true->[])),arc(s(24)*s(23),1,s(30)*s(18),(true->[])),arc(s(24)*s(23),2,s(22)*s(25),(true->[])),arc(s(30)*s(21),0,s(30)*s(23),(true->[])),arc(s(30)*s(21),1,s(30)*s(11),(true->[])),arc(s(30)*s(21),2,s(30)*s(15),(true->[])),arc(s(30)*s(19),0,s(30)*s(13),(true->[])),arc(s(30)*s(19),1,s(30)*s(11),(true->[])),arc(s(30)*s(19),2,s(30)*s(24),(true->[])),arc(s(16)*s(25),0,s(23)*s(25),(true->[])),arc(s(16)*s(25),1,s(27)*s(25),(true->[])),arc(s(16)*s(25),2,s(25)*s(25),(true->[])),arc(s(20)*s(25),0,s(26)*s(25),(true->[])),arc(s(20)*s(25),1,s(27)*s(25),(true->[])),arc(s(20)*s(25),2,s(25)*s(25),(true->[])),arc(s(28)*s(24),0,s(24)*s(25),(true->[])),arc(s(28)*s(24),1,s(30)*s(18),(true->[])),arc(s(28)*s(24),2,s(30)*s(22),(true->[])),arc(s(22)*s(24),0,s(24)*s(25),(true->[])),arc(s(22)*s(24),1,s(30)*s(18),(true->[])),arc(s(22)*s(24),2,s(30)*s(22),(true->[])),arc(s(17)*s(25),0,s(26)*s(25),(true->[])),arc(s(17)*s(25),1,s(27)*s(25),(true->[])),arc(s(17)*s(25),2,s(8)*s(25),(true->[])),arc(s(19)*s(25),0,s(26)*s(25),(true->[])),arc(s(19)*s(25),1,s(27)*s(25),(true->[])),arc(s(19)*s(25),2,s(21)*s(25),(true->[])),arc(s(18)*s(25),0,s(26)*s(25),(true->[])),arc(s(18)*s(25),1,s(27)*s(25),(true->[])),arc(s(18)*s(25),2,s(15)*s(25),(true->[])),arc(s(14)*s(25),0,s(11)*s(25),(true->[])),arc(s(14)*s(25),1,s(27)*s(25),(true->[])),arc(s(14)*s(25),2,s(25)*s(25),(true->[])),arc(s(25)*s(25),0,s(29)*s(25),(true->[])),arc(s(25)*s(25),1,s(30)*s(25),(true->[])),arc(s(25)*s(25),2,s(30)*s(25),(true->[])),arc(s(27)*s(25),0,s(30)*s(25),(true->[])),arc(s(27)*s(25),1,s(30)*s(25),(true->[])),arc(s(27)*s(25),2,s(30)*s(25),(true->[])),arc(s(22)*s(25),0,s(24)*s(25),(true->[])),arc(s(22)*s(25),1,s(30)*s(25),(true->[])),arc(s(22)*s(25),2,s(30)*s(25),(true->[])),arc(s(30)*s(23),0,s(30)*s(20),(true->[])),arc(s(30)*s(23),1,s(30)*s(18),(true->[])),arc(s(30)*s(23),2,s(30)*s(25),(true->[])),arc(s(30)*s(24),0,s(30)*s(25),(true->[])),arc(s(30)*s(24),1,s(30)*s(18),(true->[])),arc(s(30)*s(24),2,s(30)*s(22),(true->[])),arc(s(23)*s(25),0,s(30)*s(25),(true->[])),arc(s(23)*s(25),1,s(30)*s(25),(true->[])),arc(s(23)*s(25),2,s(15)*s(25),(true->[])),arc(s(26)*s(25),0,s(30)*s(25),(true->[])),arc(s(26)*s(25),1,s(30)*s(25),(true->[])),arc(s(26)*s(25),2,s(28)*s(25),(true->[])),arc(s(24)*s(25),0,s(30)*s(25),(true->[])),arc(s(24)*s(25),1,s(30)*s(25),(true->[])),arc(s(24)*s(25),2,s(22)*s(25),(true->[])),arc(s(21)*s(25),0,s(18)*s(25),(true->[])),arc(s(21)*s(25),1,s(30)*s(25),(true->[])),arc(s(21)*s(25),2,s(30)*s(25),(true->[])),arc(s(29)*s(25),0,s(30)*s(25),(true->[])),arc(s(29)*s(25),1,s(30)*s(25),(true->[])),arc(s(29)*s(25),2,s(22)*s(25),(true->[])),arc(s(30)*s(25),0,s(30)*s(25),(true->[])),arc(s(30)*s(25),1,s(30)*s(25),(true->[])),arc(s(30)*s(25),2,s(30)*s(25),(true->[])),arc(s(28)*s(25),0,s(24)*s(25),(true->[])),arc(s(28)*s(25),1,s(30)*s(25),(true->[])),arc(s(28)*s(25),2,s(30)*s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_0_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(35)*s(6)),sink(s(36)*s(6)),sink(s(37)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(9)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(11)*s(6),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(30)*s(4),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(32)*s(3),(true->[])),arc(s(24)*s(4),0,s(33)*s(2),(true->[])),arc(s(24)*s(4),1,s(34)*s(1),(true->[])),arc(s(24)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(6),0,s(11)*s(6),(true->[])),arc(s(8)*s(6),1,s(20)*s(6),(true->[])),arc(s(8)*s(6),2,s(16)*s(6),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(9)*s(6),0,s(17)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(16)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(21)*s(5),0,s(18)*s(6),(true->[])),arc(s(21)*s(5),1,s(34)*s(1),(true->[])),arc(s(21)*s(5),2,s(32)*s(3),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(6),(true->[])),arc(s(30)*s(4),0,s(37)*s(2),(true->[])),arc(s(30)*s(4),1,s(37)*s(1),(true->[])),arc(s(30)*s(4),2,s(22)*s(6),(true->[])),arc(s(32)*s(3),0,s(36)*s(4),(true->[])),arc(s(32)*s(3),1,s(37)*s(1),(true->[])),arc(s(32)*s(3),2,s(37)*s(3),(true->[])),arc(s(34)*s(1),0,s(37)*s(2),(true->[])),arc(s(34)*s(1),1,s(37)*s(1),(true->[])),arc(s(34)*s(1),2,s(37)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(27)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(33)*s(2),0,s(37)*s(2),(true->[])),arc(s(33)*s(2),1,s(37)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(5),(true->[])),arc(s(16)*s(6),0,s(24)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(23)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(28)*s(5),0,s(25)*s(6),(true->[])),arc(s(28)*s(5),1,s(37)*s(1),(true->[])),arc(s(28)*s(5),2,s(37)*s(3),(true->[])),arc(s(17)*s(6),0,s(26)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(6),0,s(11)*s(6),(true->[])),arc(s(14)*s(6),1,s(27)*s(6),(true->[])),arc(s(14)*s(6),2,s(23)*s(6),(true->[])),arc(s(22)*s(6),0,s(25)*s(6),(true->[])),arc(s(22)*s(6),1,s(34)*s(6),(true->[])),arc(s(22)*s(6),2,s(32)*s(6),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(3),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(1),(true->[])),arc(s(37)*s(2),2,s(37)*s(5),(true->[])),arc(s(36)*s(4),0,s(37)*s(2),(true->[])),arc(s(36)*s(4),1,s(37)*s(1),(true->[])),arc(s(36)*s(4),2,s(29)*s(6),(true->[])),arc(s(37)*s(3),0,s(37)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(1),(true->[])),arc(s(37)*s(3),2,s(37)*s(3),(true->[])),arc(s(23)*s(6),0,s(30)*s(6),(true->[])),arc(s(23)*s(6),1,s(34)*s(6),(true->[])),arc(s(23)*s(6),2,s(32)*s(6),(true->[])),arc(s(27)*s(6),0,s(33)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(32)*s(6),(true->[])),arc(s(35)*s(5),0,s(31)*s(6),(true->[])),arc(s(35)*s(5),1,s(37)*s(1),(true->[])),arc(s(35)*s(5),2,s(37)*s(3),(true->[])),arc(s(24)*s(6),0,s(33)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(6),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(34)*s(6),(true->[])),arc(s(25)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(18)*s(6),(true->[])),arc(s(21)*s(6),1,s(34)*s(6),(true->[])),arc(s(21)*s(6),2,s(32)*s(6),(true->[])),arc(s(32)*s(6),0,s(36)*s(6),(true->[])),arc(s(32)*s(6),1,s(37)*s(6),(true->[])),arc(s(32)*s(6),2,s(37)*s(6),(true->[])),arc(s(34)*s(6),0,s(37)*s(6),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(6),(true->[])),arc(s(37)*s(5),0,s(37)*s(6),(true->[])),arc(s(37)*s(5),1,s(37)*s(1),(true->[])),arc(s(37)*s(5),2,s(37)*s(3),(true->[])),arc(s(29)*s(6),0,s(31)*s(6),(true->[])),arc(s(29)*s(6),1,s(37)*s(6),(true->[])),arc(s(29)*s(6),2,s(37)*s(6),(true->[])),arc(s(37)*s(4),0,s(37)*s(2),(true->[])),arc(s(37)*s(4),1,s(37)*s(1),(true->[])),arc(s(37)*s(4),2,s(37)*s(6),(true->[])),arc(s(30)*s(6),0,s(37)*s(6),(true->[])),arc(s(30)*s(6),1,s(37)*s(6),(true->[])),arc(s(30)*s(6),2,s(22)*s(6),(true->[])),arc(s(33)*s(6),0,s(37)*s(6),(true->[])),arc(s(33)*s(6),1,s(37)*s(6),(true->[])),arc(s(33)*s(6),2,s(35)*s(6),(true->[])),arc(s(31)*s(6),0,s(37)*s(6),(true->[])),arc(s(31)*s(6),1,s(37)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(6),(true->[])),arc(s(28)*s(6),0,s(25)*s(6),(true->[])),arc(s(28)*s(6),1,s(37)*s(6),(true->[])),arc(s(28)*s(6),2,s(37)*s(6),(true->[])),arc(s(36)*s(6),0,s(37)*s(6),(true->[])),arc(s(36)*s(6),1,s(37)*s(6),(true->[])),arc(s(36)*s(6),2,s(29)*s(6),(true->[])),arc(s(37)*s(6),0,s(37)*s(6),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(6),(true->[])),arc(s(35)*s(6),0,s(31)*s(6),(true->[])),arc(s(35)*s(6),1,s(37)*s(6),(true->[])),arc(s(35)*s(6),2,s(37)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_1_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(35)*s(6)),sink(s(36)*s(6)),sink(s(37)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(9)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(11)*s(6),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(30)*s(4),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(32)*s(3),(true->[])),arc(s(24)*s(4),0,s(33)*s(2),(true->[])),arc(s(24)*s(4),1,s(34)*s(1),(true->[])),arc(s(24)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(6),0,s(11)*s(6),(true->[])),arc(s(8)*s(6),1,s(20)*s(6),(true->[])),arc(s(8)*s(6),2,s(16)*s(6),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(9)*s(6),0,s(17)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(16)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(21)*s(5),0,s(18)*s(6),(true->[])),arc(s(21)*s(5),1,s(34)*s(1),(true->[])),arc(s(21)*s(5),2,s(32)*s(3),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(6),(true->[])),arc(s(30)*s(4),0,s(37)*s(2),(true->[])),arc(s(30)*s(4),1,s(37)*s(1),(true->[])),arc(s(30)*s(4),2,s(22)*s(6),(true->[])),arc(s(32)*s(3),0,s(36)*s(4),(true->[])),arc(s(32)*s(3),1,s(37)*s(1),(true->[])),arc(s(32)*s(3),2,s(37)*s(3),(true->[])),arc(s(34)*s(1),0,s(37)*s(2),(true->[])),arc(s(34)*s(1),1,s(37)*s(1),(true->[])),arc(s(34)*s(1),2,s(37)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(27)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(33)*s(2),0,s(37)*s(2),(true->[])),arc(s(33)*s(2),1,s(37)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(5),(true->[])),arc(s(16)*s(6),0,s(24)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(23)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(28)*s(5),0,s(25)*s(6),(true->[])),arc(s(28)*s(5),1,s(37)*s(1),(true->[])),arc(s(28)*s(5),2,s(37)*s(3),(true->[])),arc(s(17)*s(6),0,s(26)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(6),0,s(11)*s(6),(true->[])),arc(s(14)*s(6),1,s(27)*s(6),(true->[])),arc(s(14)*s(6),2,s(23)*s(6),(true->[])),arc(s(22)*s(6),0,s(25)*s(6),(true->[])),arc(s(22)*s(6),1,s(34)*s(6),(true->[])),arc(s(22)*s(6),2,s(32)*s(6),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(3),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(1),(true->[])),arc(s(37)*s(2),2,s(37)*s(5),(true->[])),arc(s(36)*s(4),0,s(37)*s(2),(true->[])),arc(s(36)*s(4),1,s(37)*s(1),(true->[])),arc(s(36)*s(4),2,s(29)*s(6),(true->[])),arc(s(37)*s(3),0,s(37)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(1),(true->[])),arc(s(37)*s(3),2,s(37)*s(3),(true->[])),arc(s(23)*s(6),0,s(30)*s(6),(true->[])),arc(s(23)*s(6),1,s(34)*s(6),(true->[])),arc(s(23)*s(6),2,s(32)*s(6),(true->[])),arc(s(27)*s(6),0,s(33)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(32)*s(6),(true->[])),arc(s(35)*s(5),0,s(31)*s(6),(true->[])),arc(s(35)*s(5),1,s(37)*s(1),(true->[])),arc(s(35)*s(5),2,s(37)*s(3),(true->[])),arc(s(24)*s(6),0,s(33)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(6),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(34)*s(6),(true->[])),arc(s(25)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(18)*s(6),(true->[])),arc(s(21)*s(6),1,s(34)*s(6),(true->[])),arc(s(21)*s(6),2,s(32)*s(6),(true->[])),arc(s(32)*s(6),0,s(36)*s(6),(true->[])),arc(s(32)*s(6),1,s(37)*s(6),(true->[])),arc(s(32)*s(6),2,s(37)*s(6),(true->[])),arc(s(34)*s(6),0,s(37)*s(6),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(6),(true->[])),arc(s(37)*s(5),0,s(37)*s(6),(true->[])),arc(s(37)*s(5),1,s(37)*s(1),(true->[])),arc(s(37)*s(5),2,s(37)*s(3),(true->[])),arc(s(29)*s(6),0,s(31)*s(6),(true->[])),arc(s(29)*s(6),1,s(37)*s(6),(true->[])),arc(s(29)*s(6),2,s(37)*s(6),(true->[])),arc(s(37)*s(4),0,s(37)*s(2),(true->[])),arc(s(37)*s(4),1,s(37)*s(1),(true->[])),arc(s(37)*s(4),2,s(37)*s(6),(true->[])),arc(s(30)*s(6),0,s(37)*s(6),(true->[])),arc(s(30)*s(6),1,s(37)*s(6),(true->[])),arc(s(30)*s(6),2,s(22)*s(6),(true->[])),arc(s(33)*s(6),0,s(37)*s(6),(true->[])),arc(s(33)*s(6),1,s(37)*s(6),(true->[])),arc(s(33)*s(6),2,s(35)*s(6),(true->[])),arc(s(31)*s(6),0,s(37)*s(6),(true->[])),arc(s(31)*s(6),1,s(37)*s(6),(true->[])),arc(s(31)*s(6),2,s(29)*s(6),(true->[])),arc(s(28)*s(6),0,s(25)*s(6),(true->[])),arc(s(28)*s(6),1,s(37)*s(6),(true->[])),arc(s(28)*s(6),2,s(37)*s(6),(true->[])),arc(s(36)*s(6),0,s(37)*s(6),(true->[])),arc(s(36)*s(6),1,s(37)*s(6),(true->[])),arc(s(36)*s(6),2,s(29)*s(6),(true->[])),arc(s(37)*s(6),0,s(37)*s(6),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(6),(true->[])),arc(s(35)*s(6),0,s(31)*s(6),(true->[])),arc(s(35)*s(6),1,s(37)*s(6),(true->[])),arc(s(35)*s(6),2,s(37)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_2_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(35)*s(11)),sink(s(36)*s(11)),sink(s(37)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(5),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(7),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(5),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(5),0,s(19)*s(2),(true->[])),arc(s(10)*s(5),1,s(20)*s(1),(true->[])),arc(s(10)*s(5),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(7),0,s(4)*s(9),(true->[])),arc(s(7)*s(7),1,s(20)*s(1),(true->[])),arc(s(7)*s(7),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(7),(true->[])),arc(s(16)*s(3),0,s(24)*s(5),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(5),0,s(26)*s(2),(true->[])),arc(s(17)*s(5),1,s(27)*s(1),(true->[])),arc(s(17)*s(5),2,s(8)*s(10),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(4),(true->[])),arc(s(2)*s(10),2,s(9)*s(8),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(7),(true->[])),arc(s(4)*s(9),0,s(12)*s(6),(true->[])),arc(s(4)*s(9),1,s(13)*s(4),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(14)*s(7),0,s(11)*s(9),(true->[])),arc(s(14)*s(7),1,s(27)*s(1),(true->[])),arc(s(14)*s(7),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(30)*s(5),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(32)*s(3),(true->[])),arc(s(24)*s(5),0,s(33)*s(2),(true->[])),arc(s(24)*s(5),1,s(34)*s(1),(true->[])),arc(s(24)*s(5),2,s(15)*s(10),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(11),(true->[])),arc(s(8)*s(10),1,s(20)*s(4),(true->[])),arc(s(8)*s(10),2,s(16)*s(8),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(7),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(9)*s(8),0,s(17)*s(9),(true->[])),arc(s(9)*s(8),1,s(20)*s(4),(true->[])),arc(s(9)*s(8),2,s(16)*s(8),(true->[])),arc(s(13)*s(4),0,s(19)*s(6),(true->[])),arc(s(13)*s(4),1,s(20)*s(4),(true->[])),arc(s(13)*s(4),2,s(16)*s(8),(true->[])),arc(s(21)*s(7),0,s(18)*s(9),(true->[])),arc(s(21)*s(7),1,s(34)*s(1),(true->[])),arc(s(21)*s(7),2,s(32)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(9)*s(11),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(4),(true->[])),arc(s(12)*s(6),2,s(14)*s(10),(true->[])),arc(s(11)*s(9),0,s(19)*s(6),(true->[])),arc(s(11)*s(9),1,s(20)*s(4),(true->[])),arc(s(11)*s(9),2,s(8)*s(11),(true->[])),arc(s(30)*s(5),0,s(37)*s(2),(true->[])),arc(s(30)*s(5),1,s(37)*s(1),(true->[])),arc(s(30)*s(5),2,s(22)*s(10),(true->[])),arc(s(32)*s(3),0,s(36)*s(5),(true->[])),arc(s(32)*s(3),1,s(37)*s(1),(true->[])),arc(s(32)*s(3),2,s(37)*s(3),(true->[])),arc(s(34)*s(1),0,s(37)*s(2),(true->[])),arc(s(34)*s(1),1,s(37)*s(1),(true->[])),arc(s(34)*s(1),2,s(37)*s(3),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(27)*s(4),(true->[])),arc(s(15)*s(10),2,s(23)*s(8),(true->[])),arc(s(33)*s(2),0,s(37)*s(2),(true->[])),arc(s(33)*s(2),1,s(37)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(7),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(27)*s(4),(true->[])),arc(s(16)*s(8),2,s(23)*s(8),(true->[])),arc(s(20)*s(4),0,s(26)*s(6),(true->[])),arc(s(20)*s(4),1,s(27)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(8),(true->[])),arc(s(28)*s(7),0,s(25)*s(9),(true->[])),arc(s(28)*s(7),1,s(37)*s(1),(true->[])),arc(s(28)*s(7),2,s(37)*s(3),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(19)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(17)*s(9),0,s(26)*s(6),(true->[])),arc(s(17)*s(9),1,s(27)*s(4),(true->[])),arc(s(17)*s(9),2,s(8)*s(11),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(4),(true->[])),arc(s(19)*s(6),2,s(21)*s(10),(true->[])),arc(s(18)*s(9),0,s(26)*s(6),(true->[])),arc(s(18)*s(9),1,s(27)*s(4),(true->[])),arc(s(18)*s(9),2,s(15)*s(11),(true->[])),arc(s(9)*s(11),0,s(17)*s(11),(true->[])),arc(s(9)*s(11),1,s(20)*s(11),(true->[])),arc(s(9)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(10),0,s(11)*s(11),(true->[])),arc(s(14)*s(10),1,s(27)*s(4),(true->[])),arc(s(14)*s(10),2,s(23)*s(8),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(20)*s(11),(true->[])),arc(s(8)*s(11),2,s(16)*s(11),(true->[])),arc(s(22)*s(10),0,s(25)*s(11),(true->[])),arc(s(22)*s(10),1,s(34)*s(4),(true->[])),arc(s(22)*s(10),2,s(32)*s(8),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(3),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(1),(true->[])),arc(s(37)*s(2),2,s(37)*s(7),(true->[])),arc(s(36)*s(5),0,s(37)*s(2),(true->[])),arc(s(36)*s(5),1,s(37)*s(1),(true->[])),arc(s(36)*s(5),2,s(29)*s(10),(true->[])),arc(s(37)*s(3),0,s(37)*s(5),(true->[])),arc(s(37)*s(3),1,s(37)*s(1),(true->[])),arc(s(37)*s(3),2,s(37)*s(3),(true->[])),arc(s(18)*s(11),0,s(26)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(15)*s(11),(true->[])),arc(s(23)*s(8),0,s(30)*s(9),(true->[])),arc(s(23)*s(8),1,s(34)*s(4),(true->[])),arc(s(23)*s(8),2,s(32)*s(8),(true->[])),arc(s(27)*s(4),0,s(33)*s(6),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(32)*s(8),(true->[])),arc(s(35)*s(7),0,s(31)*s(9),(true->[])),arc(s(35)*s(7),1,s(37)*s(1),(true->[])),arc(s(35)*s(7),2,s(37)*s(3),(true->[])),arc(s(19)*s(11),0,s(26)*s(11),(true->[])),arc(s(19)*s(11),1,s(27)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(20)*s(11),0,s(26)*s(11),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(24)*s(9),0,s(33)*s(6),(true->[])),arc(s(24)*s(9),1,s(34)*s(4),(true->[])),arc(s(24)*s(9),2,s(15)*s(11),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(4),(true->[])),arc(s(26)*s(6),2,s(28)*s(10),(true->[])),arc(s(25)*s(9),0,s(33)*s(6),(true->[])),arc(s(25)*s(9),1,s(34)*s(4),(true->[])),arc(s(25)*s(9),2,s(22)*s(11),(true->[])),arc(s(14)*s(11),0,s(11)*s(11),(true->[])),arc(s(14)*s(11),1,s(27)*s(11),(true->[])),arc(s(14)*s(11),2,s(23)*s(11),(true->[])),arc(s(16)*s(11),0,s(24)*s(11),(true->[])),arc(s(16)*s(11),1,s(27)*s(11),(true->[])),arc(s(16)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(18)*s(11),(true->[])),arc(s(21)*s(10),1,s(34)*s(4),(true->[])),arc(s(21)*s(10),2,s(32)*s(8),(true->[])),arc(s(15)*s(11),0,s(18)*s(11),(true->[])),arc(s(15)*s(11),1,s(27)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(17)*s(11),0,s(26)*s(11),(true->[])),arc(s(17)*s(11),1,s(27)*s(11),(true->[])),arc(s(17)*s(11),2,s(8)*s(11),(true->[])),arc(s(25)*s(11),0,s(33)*s(11),(true->[])),arc(s(25)*s(11),1,s(34)*s(11),(true->[])),arc(s(25)*s(11),2,s(22)*s(11),(true->[])),arc(s(32)*s(8),0,s(36)*s(9),(true->[])),arc(s(32)*s(8),1,s(37)*s(4),(true->[])),arc(s(32)*s(8),2,s(37)*s(8),(true->[])),arc(s(34)*s(4),0,s(37)*s(6),(true->[])),arc(s(34)*s(4),1,s(37)*s(4),(true->[])),arc(s(34)*s(4),2,s(37)*s(8),(true->[])),arc(s(37)*s(7),0,s(37)*s(9),(true->[])),arc(s(37)*s(7),1,s(37)*s(1),(true->[])),arc(s(37)*s(7),2,s(37)*s(3),(true->[])),arc(s(29)*s(10),0,s(31)*s(11),(true->[])),arc(s(29)*s(10),1,s(37)*s(4),(true->[])),arc(s(29)*s(10),2,s(37)*s(8),(true->[])),arc(s(37)*s(5),0,s(37)*s(2),(true->[])),arc(s(37)*s(5),1,s(37)*s(1),(true->[])),arc(s(37)*s(5),2,s(37)*s(10),(true->[])),arc(s(26)*s(11),0,s(33)*s(11),(true->[])),arc(s(26)*s(11),1,s(34)*s(11),(true->[])),arc(s(26)*s(11),2,s(28)*s(11),(true->[])),arc(s(27)*s(11),0,s(33)*s(11),(true->[])),arc(s(27)*s(11),1,s(34)*s(11),(true->[])),arc(s(27)*s(11),2,s(32)*s(11),(true->[])),arc(s(30)*s(9),0,s(37)*s(6),(true->[])),arc(s(30)*s(9),1,s(37)*s(4),(true->[])),arc(s(30)*s(9),2,s(22)*s(11),(true->[])),arc(s(33)*s(6),0,s(37)*s(6),(true->[])),arc(s(33)*s(6),1,s(37)*s(4),(true->[])),arc(s(33)*s(6),2,s(35)*s(10),(true->[])),arc(s(31)*s(9),0,s(37)*s(6),(true->[])),arc(s(31)*s(9),1,s(37)*s(4),(true->[])),arc(s(31)*s(9),2,s(29)*s(11),(true->[])),arc(s(21)*s(11),0,s(18)*s(11),(true->[])),arc(s(21)*s(11),1,s(34)*s(11),(true->[])),arc(s(21)*s(11),2,s(32)*s(11),(true->[])),arc(s(23)*s(11),0,s(30)*s(11),(true->[])),arc(s(23)*s(11),1,s(34)*s(11),(true->[])),arc(s(23)*s(11),2,s(32)*s(11),(true->[])),arc(s(28)*s(10),0,s(25)*s(11),(true->[])),arc(s(28)*s(10),1,s(37)*s(4),(true->[])),arc(s(28)*s(10),2,s(37)*s(8),(true->[])),arc(s(22)*s(11),0,s(25)*s(11),(true->[])),arc(s(22)*s(11),1,s(34)*s(11),(true->[])),arc(s(22)*s(11),2,s(32)*s(11),(true->[])),arc(s(24)*s(11),0,s(33)*s(11),(true->[])),arc(s(24)*s(11),1,s(34)*s(11),(true->[])),arc(s(24)*s(11),2,s(15)*s(11),(true->[])),arc(s(33)*s(11),0,s(37)*s(11),(true->[])),arc(s(33)*s(11),1,s(37)*s(11),(true->[])),arc(s(33)*s(11),2,s(35)*s(11),(true->[])),arc(s(34)*s(11),0,s(37)*s(11),(true->[])),arc(s(34)*s(11),1,s(37)*s(11),(true->[])),arc(s(34)*s(11),2,s(37)*s(11),(true->[])),arc(s(36)*s(9),0,s(37)*s(6),(true->[])),arc(s(36)*s(9),1,s(37)*s(4),(true->[])),arc(s(36)*s(9),2,s(29)*s(11),(true->[])),arc(s(37)*s(4),0,s(37)*s(6),(true->[])),arc(s(37)*s(4),1,s(37)*s(4),(true->[])),arc(s(37)*s(4),2,s(37)*s(8),(true->[])),arc(s(37)*s(8),0,s(37)*s(9),(true->[])),arc(s(37)*s(8),1,s(37)*s(4),(true->[])),arc(s(37)*s(8),2,s(37)*s(8),(true->[])),arc(s(37)*s(6),0,s(37)*s(6),(true->[])),arc(s(37)*s(6),1,s(37)*s(4),(true->[])),arc(s(37)*s(6),2,s(37)*s(10),(true->[])),arc(s(37)*s(9),0,s(37)*s(6),(true->[])),arc(s(37)*s(9),1,s(37)*s(4),(true->[])),arc(s(37)*s(9),2,s(37)*s(11),(true->[])),arc(s(31)*s(11),0,s(37)*s(11),(true->[])),arc(s(31)*s(11),1,s(37)*s(11),(true->[])),arc(s(31)*s(11),2,s(29)*s(11),(true->[])),arc(s(37)*s(10),0,s(37)*s(11),(true->[])),arc(s(37)*s(10),1,s(37)*s(4),(true->[])),arc(s(37)*s(10),2,s(37)*s(8),(true->[])),arc(s(28)*s(11),0,s(25)*s(11),(true->[])),arc(s(28)*s(11),1,s(37)*s(11),(true->[])),arc(s(28)*s(11),2,s(37)*s(11),(true->[])),arc(s(32)*s(11),0,s(36)*s(11),(true->[])),arc(s(32)*s(11),1,s(37)*s(11),(true->[])),arc(s(32)*s(11),2,s(37)*s(11),(true->[])),arc(s(35)*s(10),0,s(31)*s(11),(true->[])),arc(s(35)*s(10),1,s(37)*s(4),(true->[])),arc(s(35)*s(10),2,s(37)*s(8),(true->[])),arc(s(29)*s(11),0,s(31)*s(11),(true->[])),arc(s(29)*s(11),1,s(37)*s(11),(true->[])),arc(s(29)*s(11),2,s(37)*s(11),(true->[])),arc(s(30)*s(11),0,s(37)*s(11),(true->[])),arc(s(30)*s(11),1,s(37)*s(11),(true->[])),arc(s(30)*s(11),2,s(22)*s(11),(true->[])),arc(s(35)*s(11),0,s(31)*s(11),(true->[])),arc(s(35)*s(11),1,s(37)*s(11),(true->[])),arc(s(35)*s(11),2,s(37)*s(11),(true->[])),arc(s(37)*s(11),0,s(37)*s(11),(true->[])),arc(s(37)*s(11),1,s(37)*s(11),(true->[])),arc(s(37)*s(11),2,s(37)*s(11),(true->[])),arc(s(36)*s(11),0,s(37)*s(11),(true->[])),arc(s(36)*s(11),1,s(37)*s(11),(true->[])),arc(s(36)*s(11),2,s(29)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_3_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(35)*s(11)),sink(s(36)*s(11)),sink(s(37)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(8),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(7),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(8),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(9),(true->[])),arc(s(2)*s(8),1,s(13)*s(6),(true->[])),arc(s(2)*s(8),2,s(9)*s(8),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(7),0,s(12)*s(7),(true->[])),arc(s(4)*s(7),1,s(13)*s(6),(true->[])),arc(s(4)*s(7),2,s(2)*s(10),(true->[])),arc(s(14)*s(5),0,s(11)*s(7),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(30)*s(4),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(32)*s(3),(true->[])),arc(s(24)*s(4),0,s(33)*s(2),(true->[])),arc(s(24)*s(4),1,s(34)*s(1),(true->[])),arc(s(24)*s(4),2,s(15)*s(8),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(8),0,s(11)*s(9),(true->[])),arc(s(8)*s(8),1,s(20)*s(6),(true->[])),arc(s(8)*s(8),2,s(16)*s(8),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(4)*s(9),0,s(12)*s(7),(true->[])),arc(s(4)*s(9),1,s(13)*s(6),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(9)*s(8),0,s(17)*s(9),(true->[])),arc(s(9)*s(8),1,s(20)*s(6),(true->[])),arc(s(9)*s(8),2,s(16)*s(8),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(8),(true->[])),arc(s(21)*s(5),0,s(18)*s(7),(true->[])),arc(s(21)*s(5),1,s(34)*s(1),(true->[])),arc(s(21)*s(5),2,s(32)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(8),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(10),(true->[])),arc(s(11)*s(7),0,s(19)*s(7),(true->[])),arc(s(11)*s(7),1,s(20)*s(6),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(30)*s(4),0,s(37)*s(2),(true->[])),arc(s(30)*s(4),1,s(37)*s(1),(true->[])),arc(s(30)*s(4),2,s(22)*s(8),(true->[])),arc(s(32)*s(3),0,s(36)*s(4),(true->[])),arc(s(32)*s(3),1,s(37)*s(1),(true->[])),arc(s(32)*s(3),2,s(37)*s(3),(true->[])),arc(s(34)*s(1),0,s(37)*s(2),(true->[])),arc(s(34)*s(1),1,s(37)*s(1),(true->[])),arc(s(34)*s(1),2,s(37)*s(3),(true->[])),arc(s(15)*s(8),0,s(18)*s(9),(true->[])),arc(s(15)*s(8),1,s(27)*s(6),(true->[])),arc(s(15)*s(8),2,s(23)*s(8),(true->[])),arc(s(33)*s(2),0,s(37)*s(2),(true->[])),arc(s(33)*s(2),1,s(37)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(5),(true->[])),arc(s(11)*s(9),0,s(19)*s(7),(true->[])),arc(s(11)*s(9),1,s(20)*s(6),(true->[])),arc(s(11)*s(9),2,s(8)*s(11),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(27)*s(6),(true->[])),arc(s(16)*s(8),2,s(23)*s(8),(true->[])),arc(s(20)*s(6),0,s(26)*s(7),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(8),(true->[])),arc(s(28)*s(5),0,s(25)*s(7),(true->[])),arc(s(28)*s(5),1,s(37)*s(1),(true->[])),arc(s(28)*s(5),2,s(37)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(9)*s(11),(true->[])),arc(s(17)*s(9),0,s(26)*s(7),(true->[])),arc(s(17)*s(9),1,s(27)*s(6),(true->[])),arc(s(17)*s(9),2,s(8)*s(11),(true->[])),arc(s(19)*s(7),0,s(26)*s(7),(true->[])),arc(s(19)*s(7),1,s(27)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(10),(true->[])),arc(s(18)*s(7),0,s(26)*s(7),(true->[])),arc(s(18)*s(7),1,s(27)*s(6),(true->[])),arc(s(18)*s(7),2,s(15)*s(10),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(14)*s(10),0,s(11)*s(11),(true->[])),arc(s(14)*s(10),1,s(27)*s(6),(true->[])),arc(s(14)*s(10),2,s(23)*s(8),(true->[])),arc(s(8)*s(10),0,s(11)*s(11),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(8),(true->[])),arc(s(22)*s(8),0,s(25)*s(9),(true->[])),arc(s(22)*s(8),1,s(34)*s(6),(true->[])),arc(s(22)*s(8),2,s(32)*s(8),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(3),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(1),(true->[])),arc(s(37)*s(2),2,s(37)*s(5),(true->[])),arc(s(36)*s(4),0,s(37)*s(2),(true->[])),arc(s(36)*s(4),1,s(37)*s(1),(true->[])),arc(s(36)*s(4),2,s(29)*s(8),(true->[])),arc(s(37)*s(3),0,s(37)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(1),(true->[])),arc(s(37)*s(3),2,s(37)*s(3),(true->[])),arc(s(18)*s(9),0,s(26)*s(7),(true->[])),arc(s(18)*s(9),1,s(27)*s(6),(true->[])),arc(s(18)*s(9),2,s(15)*s(11),(true->[])),arc(s(23)*s(8),0,s(30)*s(9),(true->[])),arc(s(23)*s(8),1,s(34)*s(6),(true->[])),arc(s(23)*s(8),2,s(32)*s(8),(true->[])),arc(s(27)*s(6),0,s(33)*s(7),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(32)*s(8),(true->[])),arc(s(35)*s(5),0,s(31)*s(7),(true->[])),arc(s(35)*s(5),1,s(37)*s(1),(true->[])),arc(s(35)*s(5),2,s(37)*s(3),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(20)*s(11),(true->[])),arc(s(8)*s(11),2,s(16)*s(11),(true->[])),arc(s(24)*s(9),0,s(33)*s(7),(true->[])),arc(s(24)*s(9),1,s(34)*s(6),(true->[])),arc(s(24)*s(9),2,s(15)*s(11),(true->[])),arc(s(26)*s(7),0,s(33)*s(7),(true->[])),arc(s(26)*s(7),1,s(34)*s(6),(true->[])),arc(s(26)*s(7),2,s(28)*s(10),(true->[])),arc(s(25)*s(7),0,s(33)*s(7),(true->[])),arc(s(25)*s(7),1,s(34)*s(6),(true->[])),arc(s(25)*s(7),2,s(22)*s(10),(true->[])),arc(s(9)*s(11),0,s(17)*s(11),(true->[])),arc(s(9)*s(11),1,s(20)*s(11),(true->[])),arc(s(9)*s(11),2,s(16)*s(11),(true->[])),arc(s(13)*s(11),0,s(19)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(21)*s(10),0,s(18)*s(11),(true->[])),arc(s(21)*s(10),1,s(34)*s(6),(true->[])),arc(s(21)*s(10),2,s(32)*s(8),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(27)*s(6),(true->[])),arc(s(15)*s(10),2,s(23)*s(8),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(25)*s(9),0,s(33)*s(7),(true->[])),arc(s(25)*s(9),1,s(34)*s(6),(true->[])),arc(s(25)*s(9),2,s(22)*s(11),(true->[])),arc(s(32)*s(8),0,s(36)*s(9),(true->[])),arc(s(32)*s(8),1,s(37)*s(6),(true->[])),arc(s(32)*s(8),2,s(37)*s(8),(true->[])),arc(s(34)*s(6),0,s(37)*s(7),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(8),(true->[])),arc(s(37)*s(5),0,s(37)*s(7),(true->[])),arc(s(37)*s(5),1,s(37)*s(1),(true->[])),arc(s(37)*s(5),2,s(37)*s(3),(true->[])),arc(s(29)*s(8),0,s(31)*s(9),(true->[])),arc(s(29)*s(8),1,s(37)*s(6),(true->[])),arc(s(29)*s(8),2,s(37)*s(8),(true->[])),arc(s(37)*s(4),0,s(37)*s(2),(true->[])),arc(s(37)*s(4),1,s(37)*s(1),(true->[])),arc(s(37)*s(4),2,s(37)*s(8),(true->[])),arc(s(15)*s(11),0,s(18)*s(11),(true->[])),arc(s(15)*s(11),1,s(27)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(30)*s(9),0,s(37)*s(7),(true->[])),arc(s(30)*s(9),1,s(37)*s(6),(true->[])),arc(s(30)*s(9),2,s(22)*s(11),(true->[])),arc(s(33)*s(7),0,s(37)*s(7),(true->[])),arc(s(33)*s(7),1,s(37)*s(6),(true->[])),arc(s(33)*s(7),2,s(35)*s(10),(true->[])),arc(s(31)*s(7),0,s(37)*s(7),(true->[])),arc(s(31)*s(7),1,s(37)*s(6),(true->[])),arc(s(31)*s(7),2,s(29)*s(10),(true->[])),arc(s(16)*s(11),0,s(24)*s(11),(true->[])),arc(s(16)*s(11),1,s(27)*s(11),(true->[])),arc(s(16)*s(11),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(26)*s(11),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(28)*s(10),0,s(25)*s(11),(true->[])),arc(s(28)*s(10),1,s(37)*s(6),(true->[])),arc(s(28)*s(10),2,s(37)*s(8),(true->[])),arc(s(22)*s(10),0,s(25)*s(11),(true->[])),arc(s(22)*s(10),1,s(34)*s(6),(true->[])),arc(s(22)*s(10),2,s(32)*s(8),(true->[])),arc(s(17)*s(11),0,s(26)*s(11),(true->[])),arc(s(17)*s(11),1,s(27)*s(11),(true->[])),arc(s(17)*s(11),2,s(8)*s(11),(true->[])),arc(s(19)*s(11),0,s(26)*s(11),(true->[])),arc(s(19)*s(11),1,s(27)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(18)*s(11),0,s(26)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(15)*s(11),(true->[])),arc(s(14)*s(11),0,s(11)*s(11),(true->[])),arc(s(14)*s(11),1,s(27)*s(11),(true->[])),arc(s(14)*s(11),2,s(23)*s(11),(true->[])),arc(s(22)*s(11),0,s(25)*s(11),(true->[])),arc(s(22)*s(11),1,s(34)*s(11),(true->[])),arc(s(22)*s(11),2,s(32)*s(11),(true->[])),arc(s(36)*s(9),0,s(37)*s(7),(true->[])),arc(s(36)*s(9),1,s(37)*s(6),(true->[])),arc(s(36)*s(9),2,s(29)*s(11),(true->[])),arc(s(37)*s(6),0,s(37)*s(7),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(8),(true->[])),arc(s(37)*s(8),0,s(37)*s(9),(true->[])),arc(s(37)*s(8),1,s(37)*s(6),(true->[])),arc(s(37)*s(8),2,s(37)*s(8),(true->[])),arc(s(37)*s(7),0,s(37)*s(7),(true->[])),arc(s(37)*s(7),1,s(37)*s(6),(true->[])),arc(s(37)*s(7),2,s(37)*s(10),(true->[])),arc(s(31)*s(9),0,s(37)*s(7),(true->[])),arc(s(31)*s(9),1,s(37)*s(6),(true->[])),arc(s(31)*s(9),2,s(29)*s(11),(true->[])),arc(s(23)*s(11),0,s(30)*s(11),(true->[])),arc(s(23)*s(11),1,s(34)*s(11),(true->[])),arc(s(23)*s(11),2,s(32)*s(11),(true->[])),arc(s(27)*s(11),0,s(33)*s(11),(true->[])),arc(s(27)*s(11),1,s(34)*s(11),(true->[])),arc(s(27)*s(11),2,s(32)*s(11),(true->[])),arc(s(35)*s(10),0,s(31)*s(11),(true->[])),arc(s(35)*s(10),1,s(37)*s(6),(true->[])),arc(s(35)*s(10),2,s(37)*s(8),(true->[])),arc(s(29)*s(10),0,s(31)*s(11),(true->[])),arc(s(29)*s(10),1,s(37)*s(6),(true->[])),arc(s(29)*s(10),2,s(37)*s(8),(true->[])),arc(s(24)*s(11),0,s(33)*s(11),(true->[])),arc(s(24)*s(11),1,s(34)*s(11),(true->[])),arc(s(24)*s(11),2,s(15)*s(11),(true->[])),arc(s(26)*s(11),0,s(33)*s(11),(true->[])),arc(s(26)*s(11),1,s(34)*s(11),(true->[])),arc(s(26)*s(11),2,s(28)*s(11),(true->[])),arc(s(25)*s(11),0,s(33)*s(11),(true->[])),arc(s(25)*s(11),1,s(34)*s(11),(true->[])),arc(s(25)*s(11),2,s(22)*s(11),(true->[])),arc(s(21)*s(11),0,s(18)*s(11),(true->[])),arc(s(21)*s(11),1,s(34)*s(11),(true->[])),arc(s(21)*s(11),2,s(32)*s(11),(true->[])),arc(s(32)*s(11),0,s(36)*s(11),(true->[])),arc(s(32)*s(11),1,s(37)*s(11),(true->[])),arc(s(32)*s(11),2,s(37)*s(11),(true->[])),arc(s(34)*s(11),0,s(37)*s(11),(true->[])),arc(s(34)*s(11),1,s(37)*s(11),(true->[])),arc(s(34)*s(11),2,s(37)*s(11),(true->[])),arc(s(29)*s(11),0,s(31)*s(11),(true->[])),arc(s(29)*s(11),1,s(37)*s(11),(true->[])),arc(s(29)*s(11),2,s(37)*s(11),(true->[])),arc(s(37)*s(9),0,s(37)*s(7),(true->[])),arc(s(37)*s(9),1,s(37)*s(6),(true->[])),arc(s(37)*s(9),2,s(37)*s(11),(true->[])),arc(s(37)*s(10),0,s(37)*s(11),(true->[])),arc(s(37)*s(10),1,s(37)*s(6),(true->[])),arc(s(37)*s(10),2,s(37)*s(8),(true->[])),arc(s(30)*s(11),0,s(37)*s(11),(true->[])),arc(s(30)*s(11),1,s(37)*s(11),(true->[])),arc(s(30)*s(11),2,s(22)*s(11),(true->[])),arc(s(33)*s(11),0,s(37)*s(11),(true->[])),arc(s(33)*s(11),1,s(37)*s(11),(true->[])),arc(s(33)*s(11),2,s(35)*s(11),(true->[])),arc(s(31)*s(11),0,s(37)*s(11),(true->[])),arc(s(31)*s(11),1,s(37)*s(11),(true->[])),arc(s(31)*s(11),2,s(29)*s(11),(true->[])),arc(s(28)*s(11),0,s(25)*s(11),(true->[])),arc(s(28)*s(11),1,s(37)*s(11),(true->[])),arc(s(28)*s(11),2,s(37)*s(11),(true->[])),arc(s(36)*s(11),0,s(37)*s(11),(true->[])),arc(s(36)*s(11),1,s(37)*s(11),(true->[])),arc(s(36)*s(11),2,s(29)*s(11),(true->[])),arc(s(37)*s(11),0,s(37)*s(11),(true->[])),arc(s(37)*s(11),1,s(37)*s(11),(true->[])),arc(s(37)*s(11),2,s(37)*s(11),(true->[])),arc(s(35)*s(11),0,s(31)*s(11),(true->[])),arc(s(35)*s(11),1,s(37)*s(11),(true->[])),arc(s(35)*s(11),2,s(37)*s(11),(true->[]))],[],[],[])).
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ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_5_and_up_minus_4, kernel([source(s(1)*s(1)),sink(s(35)*s(25)),sink(s(36)*s(25)),sink(s(37)*s(25))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(8),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(10),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(14),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(9),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(8),0,s(12)*s(7),(true->[])),arc(s(4)*s(8),1,s(13)*s(6),(true->[])),arc(s(4)*s(8),2,s(2)*s(17),(true->[])),arc(s(14)*s(5),0,s(11)*s(8),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(30)*s(4),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(32)*s(3),(true->[])),arc(s(24)*s(4),0,s(33)*s(2),(true->[])),arc(s(24)*s(4),1,s(34)*s(1),(true->[])),arc(s(24)*s(4),2,s(15)*s(10),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(32)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(14),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(9),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(4)*s(14),0,s(12)*s(13),(true->[])),arc(s(4)*s(14),1,s(13)*s(11),(true->[])),arc(s(4)*s(14),2,s(2)*s(22),(true->[])),arc(s(9)*s(9),0,s(17)*s(12),(true->[])),arc(s(9)*s(9),1,s(20)*s(6),(true->[])),arc(s(9)*s(9),2,s(16)*s(9),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(9),(true->[])),arc(s(21)*s(5),0,s(18)*s(8),(true->[])),arc(s(21)*s(5),1,s(34)*s(1),(true->[])),arc(s(21)*s(5),2,s(32)*s(3),(true->[])),arc(s(2)*s(17),0,s(4)*s(20),(true->[])),arc(s(2)*s(17),1,s(13)*s(11),(true->[])),arc(s(2)*s(17),2,s(9)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(16),(true->[])),arc(s(11)*s(8),0,s(19)*s(7),(true->[])),arc(s(11)*s(8),1,s(20)*s(6),(true->[])),arc(s(11)*s(8),2,s(8)*s(17),(true->[])),arc(s(30)*s(4),0,s(37)*s(2),(true->[])),arc(s(30)*s(4),1,s(37)*s(1),(true->[])),arc(s(30)*s(4),2,s(22)*s(10),(true->[])),arc(s(32)*s(3),0,s(36)*s(4),(true->[])),arc(s(32)*s(3),1,s(37)*s(1),(true->[])),arc(s(32)*s(3),2,s(37)*s(3),(true->[])),arc(s(34)*s(1),0,s(37)*s(2),(true->[])),arc(s(34)*s(1),1,s(37)*s(1),(true->[])),arc(s(34)*s(1),2,s(37)*s(3),(true->[])),arc(s(15)*s(10),0,s(18)*s(14),(true->[])),arc(s(15)*s(10),1,s(27)*s(6),(true->[])),arc(s(15)*s(10),2,s(23)*s(9),(true->[])),arc(s(33)*s(2),0,s(37)*s(2),(true->[])),arc(s(33)*s(2),1,s(37)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(5),(true->[])),arc(s(11)*s(14),0,s(19)*s(13),(true->[])),arc(s(11)*s(14),1,s(20)*s(11),(true->[])),arc(s(11)*s(14),2,s(8)*s(22),(true->[])),arc(s(16)*s(9),0,s(24)*s(12),(true->[])),arc(s(16)*s(9),1,s(27)*s(6),(true->[])),arc(s(16)*s(9),2,s(23)*s(9),(true->[])),arc(s(20)*s(6),0,s(26)*s(7),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(9),(true->[])),arc(s(28)*s(5),0,s(25)*s(8),(true->[])),arc(s(28)*s(5),1,s(37)*s(1),(true->[])),arc(s(28)*s(5),2,s(37)*s(3),(true->[])),arc(s(2)*s(22),0,s(4)*s(23),(true->[])),arc(s(2)*s(22),1,s(13)*s(18),(true->[])),arc(s(2)*s(22),2,s(9)*s(22),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(11),(true->[])),arc(s(12)*s(13),2,s(14)*s(21),(true->[])),arc(s(13)*s(11),0,s(19)*s(13),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(15),(true->[])),arc(s(17)*s(12),0,s(26)*s(7),(true->[])),arc(s(17)*s(12),1,s(27)*s(6),(true->[])),arc(s(17)*s(12),2,s(8)*s(22),(true->[])),arc(s(19)*s(7),0,s(26)*s(7),(true->[])),arc(s(19)*s(7),1,s(27)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(16),(true->[])),arc(s(18)*s(8),0,s(26)*s(7),(true->[])),arc(s(18)*s(8),1,s(27)*s(6),(true->[])),arc(s(18)*s(8),2,s(15)*s(17),(true->[])),arc(s(4)*s(20),0,s(12)*s(20),(true->[])),arc(s(4)*s(20),1,s(13)*s(18),(true->[])),arc(s(4)*s(20),2,s(2)*s(24),(true->[])),arc(s(9)*s(15),0,s(17)*s(19),(true->[])),arc(s(9)*s(15),1,s(20)*s(11),(true->[])),arc(s(9)*s(15),2,s(16)*s(15),(true->[])),arc(s(14)*s(16),0,s(11)*s(20),(true->[])),arc(s(14)*s(16),1,s(27)*s(6),(true->[])),arc(s(14)*s(16),2,s(23)*s(9),(true->[])),arc(s(8)*s(17),0,s(11)*s(20),(true->[])),arc(s(8)*s(17),1,s(20)*s(11),(true->[])),arc(s(8)*s(17),2,s(16)*s(15),(true->[])),arc(s(22)*s(10),0,s(25)*s(14),(true->[])),arc(s(22)*s(10),1,s(34)*s(6),(true->[])),arc(s(22)*s(10),2,s(32)*s(9),(true->[])),arc(s(37)*s(1),0,s(37)*s(2),(true->[])),arc(s(37)*s(1),1,s(37)*s(1),(true->[])),arc(s(37)*s(1),2,s(37)*s(3),(true->[])),arc(s(37)*s(2),0,s(37)*s(2),(true->[])),arc(s(37)*s(2),1,s(37)*s(1),(true->[])),arc(s(37)*s(2),2,s(37)*s(5),(true->[])),arc(s(36)*s(4),0,s(37)*s(2),(true->[])),arc(s(36)*s(4),1,s(37)*s(1),(true->[])),arc(s(36)*s(4),2,s(29)*s(10),(true->[])),arc(s(37)*s(3),0,s(37)*s(4),(true->[])),arc(s(37)*s(3),1,s(37)*s(1),(true->[])),arc(s(37)*s(3),2,s(37)*s(3),(true->[])),arc(s(18)*s(14),0,s(26)*s(13),(true->[])),arc(s(18)*s(14),1,s(27)*s(11),(true->[])),arc(s(18)*s(14),2,s(15)*s(22),(true->[])),arc(s(23)*s(9),0,s(30)*s(12),(true->[])),arc(s(23)*s(9),1,s(34)*s(6),(true->[])),arc(s(23)*s(9),2,s(32)*s(9),(true->[])),arc(s(27)*s(6),0,s(33)*s(7),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(32)*s(9),(true->[])),arc(s(35)*s(5),0,s(31)*s(8),(true->[])),arc(s(35)*s(5),1,s(37)*s(1),(true->[])),arc(s(35)*s(5),2,s(37)*s(3),(true->[])),arc(s(8)*s(22),0,s(11)*s(23),(true->[])),arc(s(8)*s(22),1,s(20)*s(18),(true->[])),arc(s(8)*s(22),2,s(16)*s(22),(true->[])),arc(s(19)*s(13),0,s(26)*s(13),(true->[])),arc(s(19)*s(13),1,s(27)*s(11),(true->[])),arc(s(19)*s(13),2,s(21)*s(21),(true->[])),arc(s(20)*s(11),0,s(26)*s(13),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(15),(true->[])),arc(s(24)*s(12),0,s(33)*s(7),(true->[])),arc(s(24)*s(12),1,s(34)*s(6),(true->[])),arc(s(24)*s(12),2,s(15)*s(22),(true->[])),arc(s(26)*s(7),0,s(33)*s(7),(true->[])),arc(s(26)*s(7),1,s(34)*s(6),(true->[])),arc(s(26)*s(7),2,s(28)*s(16),(true->[])),arc(s(25)*s(8),0,s(33)*s(7),(true->[])),arc(s(25)*s(8),1,s(34)*s(6),(true->[])),arc(s(25)*s(8),2,s(22)*s(17),(true->[])),arc(s(4)*s(23),0,s(12)*s(20),(true->[])),arc(s(4)*s(23),1,s(13)*s(18),(true->[])),arc(s(4)*s(23),2,s(2)*s(25),(true->[])),arc(s(9)*s(22),0,s(17)*s(23),(true->[])),arc(s(9)*s(22),1,s(20)*s(18),(true->[])),arc(s(9)*s(22),2,s(16)*s(22),(true->[])),arc(s(13)*s(18),0,s(19)*s(20),(true->[])),arc(s(13)*s(18),1,s(20)*s(18),(true->[])),arc(s(13)*s(18),2,s(16)*s(22),(true->[])),arc(s(14)*s(21),0,s(11)*s(23),(true->[])),arc(s(14)*s(21),1,s(27)*s(11),(true->[])),arc(s(14)*s(21),2,s(23)*s(15),(true->[])),arc(s(16)*s(15),0,s(24)*s(19),(true->[])),arc(s(16)*s(15),1,s(27)*s(11),(true->[])),arc(s(16)*s(15),2,s(23)*s(15),(true->[])),arc(s(21)*s(16),0,s(18)*s(20),(true->[])),arc(s(21)*s(16),1,s(34)*s(6),(true->[])),arc(s(21)*s(16),2,s(32)*s(9),(true->[])),arc(s(15)*s(17),0,s(18)*s(20),(true->[])),arc(s(15)*s(17),1,s(27)*s(11),(true->[])),arc(s(15)*s(17),2,s(23)*s(15),(true->[])),arc(s(2)*s(24),0,s(4)*s(25),(true->[])),arc(s(2)*s(24),1,s(13)*s(18),(true->[])),arc(s(2)*s(24),2,s(9)*s(22),(true->[])),arc(s(12)*s(20),0,s(19)*s(20),(true->[])),arc(s(12)*s(20),1,s(20)*s(18),(true->[])),arc(s(12)*s(20),2,s(14)*s(24),(true->[])),arc(s(17)*s(19),0,s(26)*s(13),(true->[])),arc(s(17)*s(19),1,s(27)*s(11),(true->[])),arc(s(17)*s(19),2,s(8)*s(24),(true->[])),arc(s(11)*s(20),0,s(19)*s(20),(true->[])),arc(s(11)*s(20),1,s(20)*s(18),(true->[])),arc(s(11)*s(20),2,s(8)*s(24),(true->[])),arc(s(25)*s(14),0,s(33)*s(13),(true->[])),arc(s(25)*s(14),1,s(34)*s(11),(true->[])),arc(s(25)*s(14),2,s(22)*s(22),(true->[])),arc(s(32)*s(9),0,s(36)*s(12),(true->[])),arc(s(32)*s(9),1,s(37)*s(6),(true->[])),arc(s(32)*s(9),2,s(37)*s(9),(true->[])),arc(s(34)*s(6),0,s(37)*s(7),(true->[])),arc(s(34)*s(6),1,s(37)*s(6),(true->[])),arc(s(34)*s(6),2,s(37)*s(9),(true->[])),arc(s(37)*s(5),0,s(37)*s(8),(true->[])),arc(s(37)*s(5),1,s(37)*s(1),(true->[])),arc(s(37)*s(5),2,s(37)*s(3),(true->[])),arc(s(29)*s(10),0,s(31)*s(14),(true->[])),arc(s(29)*s(10),1,s(37)*s(6),(true->[])),arc(s(29)*s(10),2,s(37)*s(9),(true->[])),arc(s(37)*s(4),0,s(37)*s(2),(true->[])),arc(s(37)*s(4),1,s(37)*s(1),(true->[])),arc(s(37)*s(4),2,s(37)*s(10),(true->[])),arc(s(15)*s(22),0,s(18)*s(23),(true->[])),arc(s(15)*s(22),1,s(27)*s(18),(true->[])),arc(s(15)*s(22),2,s(23)*s(22),(true->[])),arc(s(26)*s(13),0,s(33)*s(13),(true->[])),arc(s(26)*s(13),1,s(34)*s(11),(true->[])),arc(s(26)*s(13),2,s(28)*s(21),(true->[])),arc(s(27)*s(11),0,s(33)*s(13),(true->[])),arc(s(27)*s(11),1,s(34)*s(11),(true->[])),arc(s(27)*s(11),2,s(32)*s(15),(true->[])),arc(s(30)*s(12),0,s(37)*s(7),(true->[])),arc(s(30)*s(12),1,s(37)*s(6),(true->[])),arc(s(30)*s(12),2,s(22)*s(22),(true->[])),arc(s(33)*s(7),0,s(37)*s(7),(true->[])),arc(s(33)*s(7),1,s(37)*s(6),(true->[])),arc(s(33)*s(7),2,s(35)*s(16),(true->[])),arc(s(31)*s(8),0,s(37)*s(7),(true->[])),arc(s(31)*s(8),1,s(37)*s(6),(true->[])),arc(s(31)*s(8),2,s(29)*s(17),(true->[])),arc(s(11)*s(23),0,s(19)*s(20),(true->[])),arc(s(11)*s(23),1,s(20)*s(18),(true->[])),arc(s(11)*s(23),2,s(8)*s(25),(true->[])),arc(s(16)*s(22),0,s(24)*s(23),(true->[])),arc(s(16)*s(22),1,s(27)*s(18),(true->[])),arc(s(16)*s(22),2,s(23)*s(22),(true->[])),arc(s(20)*s(18),0,s(26)*s(20),(true->[])),arc(s(20)*s(18),1,s(27)*s(18),(true->[])),arc(s(20)*s(18),2,s(23)*s(22),(true->[])),arc(s(21)*s(21),0,s(18)*s(23),(true->[])),arc(s(21)*s(21),1,s(34)*s(11),(true->[])),arc(s(21)*s(21),2,s(32)*s(15),(true->[])),arc(s(23)*s(15),0,s(30)*s(19),(true->[])),arc(s(23)*s(15),1,s(34)*s(11),(true->[])),arc(s(23)*s(15),2,s(32)*s(15),(true->[])),arc(s(28)*s(16),0,s(25)*s(20),(true->[])),arc(s(28)*s(16),1,s(37)*s(6),(true->[])),arc(s(28)*s(16),2,s(37)*s(9),(true->[])),arc(s(22)*s(17),0,s(25)*s(20),(true->[])),arc(s(22)*s(17),1,s(34)*s(11),(true->[])),arc(s(22)*s(17),2,s(32)*s(15),(true->[])),arc(s(2)*s(25),0,s(4)*s(25),(true->[])),arc(s(2)*s(25),1,s(13)*s(25),(true->[])),arc(s(2)*s(25),2,s(9)*s(25),(true->[])),arc(s(17)*s(23),0,s(26)*s(20),(true->[])),arc(s(17)*s(23),1,s(27)*s(18),(true->[])),arc(s(17)*s(23),2,s(8)*s(25),(true->[])),arc(s(19)*s(20),0,s(26)*s(20),(true->[])),arc(s(19)*s(20),1,s(27)*s(18),(true->[])),arc(s(19)*s(20),2,s(21)*s(24),(true->[])),arc(s(24)*s(19),0,s(33)*s(13),(true->[])),arc(s(24)*s(19),1,s(34)*s(11),(true->[])),arc(s(24)*s(19),2,s(15)*s(24),(true->[])),arc(s(18)*s(20),0,s(26)*s(20),(true->[])),arc(s(18)*s(20),1,s(27)*s(18),(true->[])),arc(s(18)*s(20),2,s(15)*s(24),(true->[])),arc(s(4)*s(25),0,s(12)*s(25),(true->[])),arc(s(4)*s(25),1,s(13)*s(25),(true->[])),arc(s(4)*s(25),2,s(2)*s(25),(true->[])),arc(s(14)*s(24),0,s(11)*s(25),(true->[])),arc(s(14)*s(24),1,s(27)*s(18),(true->[])),arc(s(14)*s(24),2,s(23)*s(22),(true->[])),arc(s(8)*s(24),0,s(11)*s(25),(true->[])),arc(s(8)*s(24),1,s(20)*s(18),(true->[])),arc(s(8)*s(24),2,s(16)*s(22),(true->[])),arc(s(22)*s(22),0,s(25)*s(23),(true->[])),arc(s(22)*s(22),1,s(34)*s(18),(true->[])),arc(s(22)*s(22),2,s(32)*s(22),(true->[])),arc(s(33)*s(13),0,s(37)*s(13),(true->[])),arc(s(33)*s(13),1,s(37)*s(11),(true->[])),arc(s(33)*s(13),2,s(35)*s(21),(true->[])),arc(s(34)*s(11),0,s(37)*s(13),(true->[])),arc(s(34)*s(11),1,s(37)*s(11),(true->[])),arc(s(34)*s(11),2,s(37)*s(15),(true->[])),arc(s(36)*s(12),0,s(37)*s(7),(true->[])),arc(s(36)*s(12),1,s(37)*s(6),(true->[])),arc(s(36)*s(12),2,s(29)*s(22),(true->[])),arc(s(37)*s(6),0,s(37)*s(7),(true->[])),arc(s(37)*s(6),1,s(37)*s(6),(true->[])),arc(s(37)*s(6),2,s(37)*s(9),(true->[])),arc(s(37)*s(9),0,s(37)*s(12),(true->[])),arc(s(37)*s(9),1,s(37)*s(6),(true->[])),arc(s(37)*s(9),2,s(37)*s(9),(true->[])),arc(s(37)*s(7),0,s(37)*s(7),(true->[])),arc(s(37)*s(7),1,s(37)*s(6),(true->[])),arc(s(37)*s(7),2,s(37)*s(16),(true->[])),arc(s(37)*s(8),0,s(37)*s(7),(true->[])),arc(s(37)*s(8),1,s(37)*s(6),(true->[])),arc(s(37)*s(8),2,s(37)*s(17),(true->[])),arc(s(31)*s(14),0,s(37)*s(13),(true->[])),arc(s(31)*s(14),1,s(37)*s(11),(true->[])),arc(s(31)*s(14),2,s(29)*s(22),(true->[])),arc(s(37)*s(10),0,s(37)*s(14),(true->[])),arc(s(37)*s(10),1,s(37)*s(6),(true->[])),arc(s(37)*s(10),2,s(37)*s(9),(true->[])),arc(s(18)*s(23),0,s(26)*s(20),(true->[])),arc(s(18)*s(23),1,s(27)*s(18),(true->[])),arc(s(18)*s(23),2,s(15)*s(25),(true->[])),arc(s(23)*s(22),0,s(30)*s(23),(true->[])),arc(s(23)*s(22),1,s(34)*s(18),(true->[])),arc(s(23)*s(22),2,s(32)*s(22),(true->[])),arc(s(27)*s(18),0,s(33)*s(20),(true->[])),arc(s(27)*s(18),1,s(34)*s(18),(true->[])),arc(s(27)*s(18),2,s(32)*s(22),(true->[])),arc(s(28)*s(21),0,s(25)*s(23),(true->[])),arc(s(28)*s(21),1,s(37)*s(11),(true->[])),arc(s(28)*s(21),2,s(37)*s(15),(true->[])),arc(s(32)*s(15),0,s(36)*s(19),(true->[])),arc(s(32)*s(15),1,s(37)*s(11),(true->[])),arc(s(32)*s(15),2,s(37)*s(15),(true->[])),arc(s(35)*s(16),0,s(31)*s(20),(true->[])),arc(s(35)*s(16),1,s(37)*s(6),(true->[])),arc(s(35)*s(16),2,s(37)*s(9),(true->[])),arc(s(29)*s(17),0,s(31)*s(20),(true->[])),arc(s(29)*s(17),1,s(37)*s(11),(true->[])),arc(s(29)*s(17),2,s(37)*s(15),(true->[])),arc(s(8)*s(25),0,s(11)*s(25),(true->[])),arc(s(8)*s(25),1,s(20)*s(25),(true->[])),arc(s(8)*s(25),2,s(16)*s(25),(true->[])),arc(s(24)*s(23),0,s(33)*s(20),(true->[])),arc(s(24)*s(23),1,s(34)*s(18),(true->[])),arc(s(24)*s(23),2,s(15)*s(25),(true->[])),arc(s(26)*s(20),0,s(33)*s(20),(true->[])),arc(s(26)*s(20),1,s(34)*s(18),(true->[])),arc(s(26)*s(20),2,s(28)*s(24),(true->[])),arc(s(30)*s(19),0,s(37)*s(13),(true->[])),arc(s(30)*s(19),1,s(37)*s(11),(true->[])),arc(s(30)*s(19),2,s(22)*s(24),(true->[])),arc(s(25)*s(20),0,s(33)*s(20),(true->[])),arc(s(25)*s(20),1,s(34)*s(18),(true->[])),arc(s(25)*s(20),2,s(22)*s(24),(true->[])),arc(s(9)*s(25),0,s(17)*s(25),(true->[])),arc(s(9)*s(25),1,s(20)*s(25),(true->[])),arc(s(9)*s(25),2,s(16)*s(25),(true->[])),arc(s(13)*s(25),0,s(19)*s(25),(true->[])),arc(s(13)*s(25),1,s(20)*s(25),(true->[])),arc(s(13)*s(25),2,s(16)*s(25),(true->[])),arc(s(21)*s(24),0,s(18)*s(25),(true->[])),arc(s(21)*s(24),1,s(34)*s(18),(true->[])),arc(s(21)*s(24),2,s(32)*s(22),(true->[])),arc(s(15)*s(24),0,s(18)*s(25),(true->[])),arc(s(15)*s(24),1,s(27)*s(18),(true->[])),arc(s(15)*s(24),2,s(23)*s(22),(true->[])),arc(s(12)*s(25),0,s(19)*s(25),(true->[])),arc(s(12)*s(25),1,s(20)*s(25),(true->[])),arc(s(12)*s(25),2,s(14)*s(25),(true->[])),arc(s(11)*s(25),0,s(19)*s(25),(true->[])),arc(s(11)*s(25),1,s(20)*s(25),(true->[])),arc(s(11)*s(25),2,s(8)*s(25),(true->[])),arc(s(25)*s(23),0,s(33)*s(20),(true->[])),arc(s(25)*s(23),1,s(34)*s(18),(true->[])),arc(s(25)*s(23),2,s(22)*s(25),(true->[])),arc(s(32)*s(22),0,s(36)*s(23),(true->[])),arc(s(32)*s(22),1,s(37)*s(18),(true->[])),arc(s(32)*s(22),2,s(37)*s(22),(true->[])),arc(s(34)*s(18),0,s(37)*s(20),(true->[])),arc(s(34)*s(18),1,s(37)*s(18),(true->[])),arc(s(34)*s(18),2,s(37)*s(22),(true->[])),arc(s(35)*s(21),0,s(31)*s(23),(true->[])),arc(s(35)*s(21),1,s(37)*s(11),(true->[])),arc(s(35)*s(21),2,s(37)*s(15),(true->[])),arc(s(37)*s(11),0,s(37)*s(13),(true->[])),arc(s(37)*s(11),1,s(37)*s(11),(true->[])),arc(s(37)*s(11),2,s(37)*s(15),(true->[])),arc(s(37)*s(13),0,s(37)*s(13),(true->[])),arc(s(37)*s(13),1,s(37)*s(11),(true->[])),arc(s(37)*s(13),2,s(37)*s(21),(true->[])),arc(s(37)*s(15),0,s(37)*s(19),(true->[])),arc(s(37)*s(15),1,s(37)*s(11),(true->[])),arc(s(37)*s(15),2,s(37)*s(15),(true->[])),arc(s(29)*s(22),0,s(31)*s(23),(true->[])),arc(s(29)*s(22),1,s(37)*s(18),(true->[])),arc(s(29)*s(22),2,s(37)*s(22),(true->[])),arc(s(37)*s(12),0,s(37)*s(7),(true->[])),arc(s(37)*s(12),1,s(37)*s(6),(true->[])),arc(s(37)*s(12),2,s(37)*s(22),(true->[])),arc(s(37)*s(16),0,s(37)*s(20),(true->[])),arc(s(37)*s(16),1,s(37)*s(6),(true->[])),arc(s(37)*s(16),2,s(37)*s(9),(true->[])),arc(s(37)*s(17),0,s(37)*s(20),(true->[])),arc(s(37)*s(17),1,s(37)*s(11),(true->[])),arc(s(37)*s(17),2,s(37)*s(15),(true->[])),arc(s(37)*s(14),0,s(37)*s(13),(true->[])),arc(s(37)*s(14),1,s(37)*s(11),(true->[])),arc(s(37)*s(14),2,s(37)*s(22),(true->[])),arc(s(15)*s(25),0,s(18)*s(25),(true->[])),arc(s(15)*s(25),1,s(27)*s(25),(true->[])),arc(s(15)*s(25),2,s(23)*s(25),(true->[])),arc(s(30)*s(23),0,s(37)*s(20),(true->[])),arc(s(30)*s(23),1,s(37)*s(18),(true->[])),arc(s(30)*s(23),2,s(22)*s(25),(true->[])),arc(s(33)*s(20),0,s(37)*s(20),(true->[])),arc(s(33)*s(20),1,s(37)*s(18),(true->[])),arc(s(33)*s(20),2,s(35)*s(24),(true->[])),arc(s(36)*s(19),0,s(37)*s(13),(true->[])),arc(s(36)*s(19),1,s(37)*s(11),(true->[])),arc(s(36)*s(19),2,s(29)*s(24),(true->[])),arc(s(31)*s(20),0,s(37)*s(20),(true->[])),arc(s(31)*s(20),1,s(37)*s(18),(true->[])),arc(s(31)*s(20),2,s(29)*s(24),(true->[])),arc(s(16)*s(25),0,s(24)*s(25),(true->[])),arc(s(16)*s(25),1,s(27)*s(25),(true->[])),arc(s(16)*s(25),2,s(23)*s(25),(true->[])),arc(s(20)*s(25),0,s(26)*s(25),(true->[])),arc(s(20)*s(25),1,s(27)*s(25),(true->[])),arc(s(20)*s(25),2,s(23)*s(25),(true->[])),arc(s(28)*s(24),0,s(25)*s(25),(true->[])),arc(s(28)*s(24),1,s(37)*s(18),(true->[])),arc(s(28)*s(24),2,s(37)*s(22),(true->[])),arc(s(22)*s(24),0,s(25)*s(25),(true->[])),arc(s(22)*s(24),1,s(34)*s(18),(true->[])),arc(s(22)*s(24),2,s(32)*s(22),(true->[])),arc(s(17)*s(25),0,s(26)*s(25),(true->[])),arc(s(17)*s(25),1,s(27)*s(25),(true->[])),arc(s(17)*s(25),2,s(8)*s(25),(true->[])),arc(s(19)*s(25),0,s(26)*s(25),(true->[])),arc(s(19)*s(25),1,s(27)*s(25),(true->[])),arc(s(19)*s(25),2,s(21)*s(25),(true->[])),arc(s(18)*s(25),0,s(26)*s(25),(true->[])),arc(s(18)*s(25),1,s(27)*s(25),(true->[])),arc(s(18)*s(25),2,s(15)*s(25),(true->[])),arc(s(14)*s(25),0,s(11)*s(25),(true->[])),arc(s(14)*s(25),1,s(27)*s(25),(true->[])),arc(s(14)*s(25),2,s(23)*s(25),(true->[])),arc(s(22)*s(25),0,s(25)*s(25),(true->[])),arc(s(22)*s(25),1,s(34)*s(25),(true->[])),arc(s(22)*s(25),2,s(32)*s(25),(true->[])),arc(s(36)*s(23),0,s(37)*s(20),(true->[])),arc(s(36)*s(23),1,s(37)*s(18),(true->[])),arc(s(36)*s(23),2,s(29)*s(25),(true->[])),arc(s(37)*s(18),0,s(37)*s(20),(true->[])),arc(s(37)*s(18),1,s(37)*s(18),(true->[])),arc(s(37)*s(18),2,s(37)*s(22),(true->[])),arc(s(37)*s(22),0,s(37)*s(23),(true->[])),arc(s(37)*s(22),1,s(37)*s(18),(true->[])),arc(s(37)*s(22),2,s(37)*s(22),(true->[])),arc(s(37)*s(20),0,s(37)*s(20),(true->[])),arc(s(37)*s(20),1,s(37)*s(18),(true->[])),arc(s(37)*s(20),2,s(37)*s(24),(true->[])),arc(s(31)*s(23),0,s(37)*s(20),(true->[])),arc(s(31)*s(23),1,s(37)*s(18),(true->[])),arc(s(31)*s(23),2,s(29)*s(25),(true->[])),arc(s(37)*s(21),0,s(37)*s(23),(true->[])),arc(s(37)*s(21),1,s(37)*s(11),(true->[])),arc(s(37)*s(21),2,s(37)*s(15),(true->[])),arc(s(37)*s(19),0,s(37)*s(13),(true->[])),arc(s(37)*s(19),1,s(37)*s(11),(true->[])),arc(s(37)*s(19),2,s(37)*s(24),(true->[])),arc(s(23)*s(25),0,s(30)*s(25),(true->[])),arc(s(23)*s(25),1,s(34)*s(25),(true->[])),arc(s(23)*s(25),2,s(32)*s(25),(true->[])),arc(s(27)*s(25),0,s(33)*s(25),(true->[])),arc(s(27)*s(25),1,s(34)*s(25),(true->[])),arc(s(27)*s(25),2,s(32)*s(25),(true->[])),arc(s(35)*s(24),0,s(31)*s(25),(true->[])),arc(s(35)*s(24),1,s(37)*s(18),(true->[])),arc(s(35)*s(24),2,s(37)*s(22),(true->[])),arc(s(29)*s(24),0,s(31)*s(25),(true->[])),arc(s(29)*s(24),1,s(37)*s(18),(true->[])),arc(s(29)*s(24),2,s(37)*s(22),(true->[])),arc(s(24)*s(25),0,s(33)*s(25),(true->[])),arc(s(24)*s(25),1,s(34)*s(25),(true->[])),arc(s(24)*s(25),2,s(15)*s(25),(true->[])),arc(s(26)*s(25),0,s(33)*s(25),(true->[])),arc(s(26)*s(25),1,s(34)*s(25),(true->[])),arc(s(26)*s(25),2,s(28)*s(25),(true->[])),arc(s(25)*s(25),0,s(33)*s(25),(true->[])),arc(s(25)*s(25),1,s(34)*s(25),(true->[])),arc(s(25)*s(25),2,s(22)*s(25),(true->[])),arc(s(21)*s(25),0,s(18)*s(25),(true->[])),arc(s(21)*s(25),1,s(34)*s(25),(true->[])),arc(s(21)*s(25),2,s(32)*s(25),(true->[])),arc(s(32)*s(25),0,s(36)*s(25),(true->[])),arc(s(32)*s(25),1,s(37)*s(25),(true->[])),arc(s(32)*s(25),2,s(37)*s(25),(true->[])),arc(s(34)*s(25),0,s(37)*s(25),(true->[])),arc(s(34)*s(25),1,s(37)*s(25),(true->[])),arc(s(34)*s(25),2,s(37)*s(25),(true->[])),arc(s(29)*s(25),0,s(31)*s(25),(true->[])),arc(s(29)*s(25),1,s(37)*s(25),(true->[])),arc(s(29)*s(25),2,s(37)*s(25),(true->[])),arc(s(37)*s(23),0,s(37)*s(20),(true->[])),arc(s(37)*s(23),1,s(37)*s(18),(true->[])),arc(s(37)*s(23),2,s(37)*s(25),(true->[])),arc(s(37)*s(24),0,s(37)*s(25),(true->[])),arc(s(37)*s(24),1,s(37)*s(18),(true->[])),arc(s(37)*s(24),2,s(37)*s(22),(true->[])),arc(s(30)*s(25),0,s(37)*s(25),(true->[])),arc(s(30)*s(25),1,s(37)*s(25),(true->[])),arc(s(30)*s(25),2,s(22)*s(25),(true->[])),arc(s(33)*s(25),0,s(37)*s(25),(true->[])),arc(s(33)*s(25),1,s(37)*s(25),(true->[])),arc(s(33)*s(25),2,s(35)*s(25),(true->[])),arc(s(31)*s(25),0,s(37)*s(25),(true->[])),arc(s(31)*s(25),1,s(37)*s(25),(true->[])),arc(s(31)*s(25),2,s(29)*s(25),(true->[])),arc(s(28)*s(25),0,s(25)*s(25),(true->[])),arc(s(28)*s(25),1,s(37)*s(25),(true->[])),arc(s(28)*s(25),2,s(37)*s(25),(true->[])),arc(s(36)*s(25),0,s(37)*s(25),(true->[])),arc(s(36)*s(25),1,s(37)*s(25),(true->[])),arc(s(36)*s(25),2,s(29)*s(25),(true->[])),arc(s(37)*s(25),0,s(37)*s(25),(true->[])),arc(s(37)*s(25),1,s(37)*s(25),(true->[])),arc(s(37)*s(25),2,s(37)*s(25),(true->[])),arc(s(35)*s(25),0,s(31)*s(25),(true->[])),arc(s(35)*s(25),1,s(37)*s(25),(true->[])),arc(s(35)*s(25),2,s(37)*s(25),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_0_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(42)*s(6)),sink(s(43)*s(6)),sink(s(44)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(9)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(11)*s(6),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(31)*s(4),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(30)*s(3),(true->[])),arc(s(24)*s(4),0,s(33)*s(2),(true->[])),arc(s(24)*s(4),1,s(34)*s(1),(true->[])),arc(s(24)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(6),0,s(11)*s(6),(true->[])),arc(s(8)*s(6),1,s(20)*s(6),(true->[])),arc(s(8)*s(6),2,s(16)*s(6),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(9)*s(6),0,s(17)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(16)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(21)*s(5),0,s(18)*s(6),(true->[])),arc(s(21)*s(5),1,s(34)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(6),(true->[])),arc(s(30)*s(3),0,s(37)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(1),(true->[])),arc(s(30)*s(3),2,s(39)*s(3),(true->[])),arc(s(31)*s(4),0,s(40)*s(2),(true->[])),arc(s(31)*s(4),1,s(41)*s(1),(true->[])),arc(s(31)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(39)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(27)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(5),(true->[])),arc(s(16)*s(6),0,s(24)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(23)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(28)*s(5),0,s(25)*s(6),(true->[])),arc(s(28)*s(5),1,s(41)*s(1),(true->[])),arc(s(28)*s(5),2,s(39)*s(3),(true->[])),arc(s(17)*s(6),0,s(26)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(6),0,s(11)*s(6),(true->[])),arc(s(14)*s(6),1,s(27)*s(6),(true->[])),arc(s(14)*s(6),2,s(23)*s(6),(true->[])),arc(s(37)*s(4),0,s(44)*s(2),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(29)*s(6),(true->[])),arc(s(39)*s(3),0,s(43)*s(4),(true->[])),arc(s(39)*s(3),1,s(44)*s(1),(true->[])),arc(s(39)*s(3),2,s(44)*s(3),(true->[])),arc(s(41)*s(1),0,s(44)*s(2),(true->[])),arc(s(41)*s(1),1,s(44)*s(1),(true->[])),arc(s(41)*s(1),2,s(44)*s(3),(true->[])),arc(s(22)*s(6),0,s(25)*s(6),(true->[])),arc(s(22)*s(6),1,s(34)*s(6),(true->[])),arc(s(22)*s(6),2,s(30)*s(6),(true->[])),arc(s(40)*s(2),0,s(44)*s(2),(true->[])),arc(s(40)*s(2),1,s(44)*s(1),(true->[])),arc(s(40)*s(2),2,s(42)*s(5),(true->[])),arc(s(23)*s(6),0,s(31)*s(6),(true->[])),arc(s(23)*s(6),1,s(34)*s(6),(true->[])),arc(s(23)*s(6),2,s(30)*s(6),(true->[])),arc(s(27)*s(6),0,s(33)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(6),(true->[])),arc(s(35)*s(5),0,s(32)*s(6),(true->[])),arc(s(35)*s(5),1,s(44)*s(1),(true->[])),arc(s(35)*s(5),2,s(44)*s(3),(true->[])),arc(s(24)*s(6),0,s(33)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(6),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(34)*s(6),(true->[])),arc(s(25)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(18)*s(6),(true->[])),arc(s(21)*s(6),1,s(34)*s(6),(true->[])),arc(s(21)*s(6),2,s(30)*s(6),(true->[])),arc(s(29)*s(6),0,s(32)*s(6),(true->[])),arc(s(29)*s(6),1,s(41)*s(6),(true->[])),arc(s(29)*s(6),2,s(39)*s(6),(true->[])),arc(s(44)*s(1),0,s(44)*s(2),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(3),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(1),(true->[])),arc(s(44)*s(2),2,s(44)*s(5),(true->[])),arc(s(43)*s(4),0,s(44)*s(2),(true->[])),arc(s(43)*s(4),1,s(44)*s(1),(true->[])),arc(s(43)*s(4),2,s(36)*s(6),(true->[])),arc(s(44)*s(3),0,s(44)*s(4),(true->[])),arc(s(44)*s(3),1,s(44)*s(1),(true->[])),arc(s(44)*s(3),2,s(44)*s(3),(true->[])),arc(s(30)*s(6),0,s(37)*s(6),(true->[])),arc(s(30)*s(6),1,s(41)*s(6),(true->[])),arc(s(30)*s(6),2,s(39)*s(6),(true->[])),arc(s(34)*s(6),0,s(40)*s(6),(true->[])),arc(s(34)*s(6),1,s(41)*s(6),(true->[])),arc(s(34)*s(6),2,s(39)*s(6),(true->[])),arc(s(42)*s(5),0,s(38)*s(6),(true->[])),arc(s(42)*s(5),1,s(44)*s(1),(true->[])),arc(s(42)*s(5),2,s(44)*s(3),(true->[])),arc(s(31)*s(6),0,s(40)*s(6),(true->[])),arc(s(31)*s(6),1,s(41)*s(6),(true->[])),arc(s(31)*s(6),2,s(22)*s(6),(true->[])),arc(s(33)*s(6),0,s(40)*s(6),(true->[])),arc(s(33)*s(6),1,s(41)*s(6),(true->[])),arc(s(33)*s(6),2,s(35)*s(6),(true->[])),arc(s(32)*s(6),0,s(40)*s(6),(true->[])),arc(s(32)*s(6),1,s(41)*s(6),(true->[])),arc(s(32)*s(6),2,s(29)*s(6),(true->[])),arc(s(28)*s(6),0,s(25)*s(6),(true->[])),arc(s(28)*s(6),1,s(41)*s(6),(true->[])),arc(s(28)*s(6),2,s(39)*s(6),(true->[])),arc(s(39)*s(6),0,s(43)*s(6),(true->[])),arc(s(39)*s(6),1,s(44)*s(6),(true->[])),arc(s(39)*s(6),2,s(44)*s(6),(true->[])),arc(s(41)*s(6),0,s(44)*s(6),(true->[])),arc(s(41)*s(6),1,s(44)*s(6),(true->[])),arc(s(41)*s(6),2,s(44)*s(6),(true->[])),arc(s(44)*s(5),0,s(44)*s(6),(true->[])),arc(s(44)*s(5),1,s(44)*s(1),(true->[])),arc(s(44)*s(5),2,s(44)*s(3),(true->[])),arc(s(36)*s(6),0,s(38)*s(6),(true->[])),arc(s(36)*s(6),1,s(44)*s(6),(true->[])),arc(s(36)*s(6),2,s(44)*s(6),(true->[])),arc(s(44)*s(4),0,s(44)*s(2),(true->[])),arc(s(44)*s(4),1,s(44)*s(1),(true->[])),arc(s(44)*s(4),2,s(44)*s(6),(true->[])),arc(s(37)*s(6),0,s(44)*s(6),(true->[])),arc(s(37)*s(6),1,s(44)*s(6),(true->[])),arc(s(37)*s(6),2,s(29)*s(6),(true->[])),arc(s(40)*s(6),0,s(44)*s(6),(true->[])),arc(s(40)*s(6),1,s(44)*s(6),(true->[])),arc(s(40)*s(6),2,s(42)*s(6),(true->[])),arc(s(38)*s(6),0,s(44)*s(6),(true->[])),arc(s(38)*s(6),1,s(44)*s(6),(true->[])),arc(s(38)*s(6),2,s(36)*s(6),(true->[])),arc(s(35)*s(6),0,s(32)*s(6),(true->[])),arc(s(35)*s(6),1,s(44)*s(6),(true->[])),arc(s(35)*s(6),2,s(44)*s(6),(true->[])),arc(s(43)*s(6),0,s(44)*s(6),(true->[])),arc(s(43)*s(6),1,s(44)*s(6),(true->[])),arc(s(43)*s(6),2,s(36)*s(6),(true->[])),arc(s(44)*s(6),0,s(44)*s(6),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(44)*s(6),(true->[])),arc(s(42)*s(6),0,s(38)*s(6),(true->[])),arc(s(42)*s(6),1,s(44)*s(6),(true->[])),arc(s(42)*s(6),2,s(44)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_1_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(42)*s(6)),sink(s(43)*s(6)),sink(s(44)*s(6))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(6),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(6),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(6),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(6),0,s(4)*s(6),(true->[])),arc(s(2)*s(6),1,s(13)*s(6),(true->[])),arc(s(2)*s(6),2,s(9)*s(6),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(6),0,s(12)*s(6),(true->[])),arc(s(4)*s(6),1,s(13)*s(6),(true->[])),arc(s(4)*s(6),2,s(2)*s(6),(true->[])),arc(s(14)*s(5),0,s(11)*s(6),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(31)*s(4),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(30)*s(3),(true->[])),arc(s(24)*s(4),0,s(33)*s(2),(true->[])),arc(s(24)*s(4),1,s(34)*s(1),(true->[])),arc(s(24)*s(4),2,s(15)*s(6),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(6),0,s(11)*s(6),(true->[])),arc(s(8)*s(6),1,s(20)*s(6),(true->[])),arc(s(8)*s(6),2,s(16)*s(6),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(9)*s(6),0,s(17)*s(6),(true->[])),arc(s(9)*s(6),1,s(20)*s(6),(true->[])),arc(s(9)*s(6),2,s(16)*s(6),(true->[])),arc(s(13)*s(6),0,s(19)*s(6),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(6),(true->[])),arc(s(21)*s(5),0,s(18)*s(6),(true->[])),arc(s(21)*s(5),1,s(34)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(6),(true->[])),arc(s(12)*s(6),2,s(14)*s(6),(true->[])),arc(s(11)*s(6),0,s(19)*s(6),(true->[])),arc(s(11)*s(6),1,s(20)*s(6),(true->[])),arc(s(11)*s(6),2,s(8)*s(6),(true->[])),arc(s(30)*s(3),0,s(37)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(1),(true->[])),arc(s(30)*s(3),2,s(39)*s(3),(true->[])),arc(s(31)*s(4),0,s(40)*s(2),(true->[])),arc(s(31)*s(4),1,s(41)*s(1),(true->[])),arc(s(31)*s(4),2,s(22)*s(6),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(39)*s(3),(true->[])),arc(s(15)*s(6),0,s(18)*s(6),(true->[])),arc(s(15)*s(6),1,s(27)*s(6),(true->[])),arc(s(15)*s(6),2,s(23)*s(6),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(5),(true->[])),arc(s(16)*s(6),0,s(24)*s(6),(true->[])),arc(s(16)*s(6),1,s(27)*s(6),(true->[])),arc(s(16)*s(6),2,s(23)*s(6),(true->[])),arc(s(20)*s(6),0,s(26)*s(6),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(6),(true->[])),arc(s(28)*s(5),0,s(25)*s(6),(true->[])),arc(s(28)*s(5),1,s(41)*s(1),(true->[])),arc(s(28)*s(5),2,s(39)*s(3),(true->[])),arc(s(17)*s(6),0,s(26)*s(6),(true->[])),arc(s(17)*s(6),1,s(27)*s(6),(true->[])),arc(s(17)*s(6),2,s(8)*s(6),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(6),(true->[])),arc(s(19)*s(6),2,s(21)*s(6),(true->[])),arc(s(18)*s(6),0,s(26)*s(6),(true->[])),arc(s(18)*s(6),1,s(27)*s(6),(true->[])),arc(s(18)*s(6),2,s(15)*s(6),(true->[])),arc(s(14)*s(6),0,s(11)*s(6),(true->[])),arc(s(14)*s(6),1,s(27)*s(6),(true->[])),arc(s(14)*s(6),2,s(23)*s(6),(true->[])),arc(s(37)*s(4),0,s(44)*s(2),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(29)*s(6),(true->[])),arc(s(39)*s(3),0,s(43)*s(4),(true->[])),arc(s(39)*s(3),1,s(44)*s(1),(true->[])),arc(s(39)*s(3),2,s(44)*s(3),(true->[])),arc(s(41)*s(1),0,s(44)*s(2),(true->[])),arc(s(41)*s(1),1,s(44)*s(1),(true->[])),arc(s(41)*s(1),2,s(44)*s(3),(true->[])),arc(s(22)*s(6),0,s(25)*s(6),(true->[])),arc(s(22)*s(6),1,s(34)*s(6),(true->[])),arc(s(22)*s(6),2,s(30)*s(6),(true->[])),arc(s(40)*s(2),0,s(44)*s(2),(true->[])),arc(s(40)*s(2),1,s(44)*s(1),(true->[])),arc(s(40)*s(2),2,s(42)*s(5),(true->[])),arc(s(23)*s(6),0,s(31)*s(6),(true->[])),arc(s(23)*s(6),1,s(34)*s(6),(true->[])),arc(s(23)*s(6),2,s(30)*s(6),(true->[])),arc(s(27)*s(6),0,s(33)*s(6),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(6),(true->[])),arc(s(35)*s(5),0,s(32)*s(6),(true->[])),arc(s(35)*s(5),1,s(44)*s(1),(true->[])),arc(s(35)*s(5),2,s(44)*s(3),(true->[])),arc(s(24)*s(6),0,s(33)*s(6),(true->[])),arc(s(24)*s(6),1,s(34)*s(6),(true->[])),arc(s(24)*s(6),2,s(15)*s(6),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(6),(true->[])),arc(s(26)*s(6),2,s(28)*s(6),(true->[])),arc(s(25)*s(6),0,s(33)*s(6),(true->[])),arc(s(25)*s(6),1,s(34)*s(6),(true->[])),arc(s(25)*s(6),2,s(22)*s(6),(true->[])),arc(s(21)*s(6),0,s(18)*s(6),(true->[])),arc(s(21)*s(6),1,s(34)*s(6),(true->[])),arc(s(21)*s(6),2,s(30)*s(6),(true->[])),arc(s(29)*s(6),0,s(32)*s(6),(true->[])),arc(s(29)*s(6),1,s(41)*s(6),(true->[])),arc(s(29)*s(6),2,s(39)*s(6),(true->[])),arc(s(44)*s(1),0,s(44)*s(2),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(3),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(1),(true->[])),arc(s(44)*s(2),2,s(44)*s(5),(true->[])),arc(s(43)*s(4),0,s(44)*s(2),(true->[])),arc(s(43)*s(4),1,s(44)*s(1),(true->[])),arc(s(43)*s(4),2,s(36)*s(6),(true->[])),arc(s(44)*s(3),0,s(44)*s(4),(true->[])),arc(s(44)*s(3),1,s(44)*s(1),(true->[])),arc(s(44)*s(3),2,s(44)*s(3),(true->[])),arc(s(30)*s(6),0,s(37)*s(6),(true->[])),arc(s(30)*s(6),1,s(41)*s(6),(true->[])),arc(s(30)*s(6),2,s(39)*s(6),(true->[])),arc(s(34)*s(6),0,s(40)*s(6),(true->[])),arc(s(34)*s(6),1,s(41)*s(6),(true->[])),arc(s(34)*s(6),2,s(39)*s(6),(true->[])),arc(s(42)*s(5),0,s(38)*s(6),(true->[])),arc(s(42)*s(5),1,s(44)*s(1),(true->[])),arc(s(42)*s(5),2,s(44)*s(3),(true->[])),arc(s(31)*s(6),0,s(40)*s(6),(true->[])),arc(s(31)*s(6),1,s(41)*s(6),(true->[])),arc(s(31)*s(6),2,s(22)*s(6),(true->[])),arc(s(33)*s(6),0,s(40)*s(6),(true->[])),arc(s(33)*s(6),1,s(41)*s(6),(true->[])),arc(s(33)*s(6),2,s(35)*s(6),(true->[])),arc(s(32)*s(6),0,s(40)*s(6),(true->[])),arc(s(32)*s(6),1,s(41)*s(6),(true->[])),arc(s(32)*s(6),2,s(29)*s(6),(true->[])),arc(s(28)*s(6),0,s(25)*s(6),(true->[])),arc(s(28)*s(6),1,s(41)*s(6),(true->[])),arc(s(28)*s(6),2,s(39)*s(6),(true->[])),arc(s(39)*s(6),0,s(43)*s(6),(true->[])),arc(s(39)*s(6),1,s(44)*s(6),(true->[])),arc(s(39)*s(6),2,s(44)*s(6),(true->[])),arc(s(41)*s(6),0,s(44)*s(6),(true->[])),arc(s(41)*s(6),1,s(44)*s(6),(true->[])),arc(s(41)*s(6),2,s(44)*s(6),(true->[])),arc(s(44)*s(5),0,s(44)*s(6),(true->[])),arc(s(44)*s(5),1,s(44)*s(1),(true->[])),arc(s(44)*s(5),2,s(44)*s(3),(true->[])),arc(s(36)*s(6),0,s(38)*s(6),(true->[])),arc(s(36)*s(6),1,s(44)*s(6),(true->[])),arc(s(36)*s(6),2,s(44)*s(6),(true->[])),arc(s(44)*s(4),0,s(44)*s(2),(true->[])),arc(s(44)*s(4),1,s(44)*s(1),(true->[])),arc(s(44)*s(4),2,s(44)*s(6),(true->[])),arc(s(37)*s(6),0,s(44)*s(6),(true->[])),arc(s(37)*s(6),1,s(44)*s(6),(true->[])),arc(s(37)*s(6),2,s(29)*s(6),(true->[])),arc(s(40)*s(6),0,s(44)*s(6),(true->[])),arc(s(40)*s(6),1,s(44)*s(6),(true->[])),arc(s(40)*s(6),2,s(42)*s(6),(true->[])),arc(s(38)*s(6),0,s(44)*s(6),(true->[])),arc(s(38)*s(6),1,s(44)*s(6),(true->[])),arc(s(38)*s(6),2,s(36)*s(6),(true->[])),arc(s(35)*s(6),0,s(32)*s(6),(true->[])),arc(s(35)*s(6),1,s(44)*s(6),(true->[])),arc(s(35)*s(6),2,s(44)*s(6),(true->[])),arc(s(43)*s(6),0,s(44)*s(6),(true->[])),arc(s(43)*s(6),1,s(44)*s(6),(true->[])),arc(s(43)*s(6),2,s(36)*s(6),(true->[])),arc(s(44)*s(6),0,s(44)*s(6),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(44)*s(6),(true->[])),arc(s(42)*s(6),0,s(38)*s(6),(true->[])),arc(s(42)*s(6),1,s(44)*s(6),(true->[])),arc(s(42)*s(6),2,s(44)*s(6),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_2_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(42)*s(11)),sink(s(43)*s(11)),sink(s(44)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(5),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(7),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(5),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(5),0,s(19)*s(2),(true->[])),arc(s(10)*s(5),1,s(20)*s(1),(true->[])),arc(s(10)*s(5),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(7),0,s(4)*s(9),(true->[])),arc(s(7)*s(7),1,s(20)*s(1),(true->[])),arc(s(7)*s(7),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(7),(true->[])),arc(s(16)*s(3),0,s(24)*s(5),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(5),0,s(26)*s(2),(true->[])),arc(s(17)*s(5),1,s(27)*s(1),(true->[])),arc(s(17)*s(5),2,s(8)*s(10),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(4),(true->[])),arc(s(2)*s(10),2,s(9)*s(8),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(7),(true->[])),arc(s(4)*s(9),0,s(12)*s(6),(true->[])),arc(s(4)*s(9),1,s(13)*s(4),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(14)*s(7),0,s(11)*s(9),(true->[])),arc(s(14)*s(7),1,s(27)*s(1),(true->[])),arc(s(14)*s(7),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(31)*s(5),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(30)*s(3),(true->[])),arc(s(24)*s(5),0,s(33)*s(2),(true->[])),arc(s(24)*s(5),1,s(34)*s(1),(true->[])),arc(s(24)*s(5),2,s(15)*s(10),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(11),(true->[])),arc(s(8)*s(10),1,s(20)*s(4),(true->[])),arc(s(8)*s(10),2,s(16)*s(8),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(7),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(9)*s(8),0,s(17)*s(9),(true->[])),arc(s(9)*s(8),1,s(20)*s(4),(true->[])),arc(s(9)*s(8),2,s(16)*s(8),(true->[])),arc(s(13)*s(4),0,s(19)*s(6),(true->[])),arc(s(13)*s(4),1,s(20)*s(4),(true->[])),arc(s(13)*s(4),2,s(16)*s(8),(true->[])),arc(s(21)*s(7),0,s(18)*s(9),(true->[])),arc(s(21)*s(7),1,s(34)*s(1),(true->[])),arc(s(21)*s(7),2,s(30)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(9)*s(11),(true->[])),arc(s(12)*s(6),0,s(19)*s(6),(true->[])),arc(s(12)*s(6),1,s(20)*s(4),(true->[])),arc(s(12)*s(6),2,s(14)*s(10),(true->[])),arc(s(11)*s(9),0,s(19)*s(6),(true->[])),arc(s(11)*s(9),1,s(20)*s(4),(true->[])),arc(s(11)*s(9),2,s(8)*s(11),(true->[])),arc(s(30)*s(3),0,s(37)*s(5),(true->[])),arc(s(30)*s(3),1,s(41)*s(1),(true->[])),arc(s(30)*s(3),2,s(39)*s(3),(true->[])),arc(s(31)*s(5),0,s(40)*s(2),(true->[])),arc(s(31)*s(5),1,s(41)*s(1),(true->[])),arc(s(31)*s(5),2,s(22)*s(10),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(39)*s(3),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(27)*s(4),(true->[])),arc(s(15)*s(10),2,s(23)*s(8),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(7),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(27)*s(4),(true->[])),arc(s(16)*s(8),2,s(23)*s(8),(true->[])),arc(s(20)*s(4),0,s(26)*s(6),(true->[])),arc(s(20)*s(4),1,s(27)*s(4),(true->[])),arc(s(20)*s(4),2,s(23)*s(8),(true->[])),arc(s(28)*s(7),0,s(25)*s(9),(true->[])),arc(s(28)*s(7),1,s(41)*s(1),(true->[])),arc(s(28)*s(7),2,s(39)*s(3),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(13)*s(11),0,s(19)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(17)*s(9),0,s(26)*s(6),(true->[])),arc(s(17)*s(9),1,s(27)*s(4),(true->[])),arc(s(17)*s(9),2,s(8)*s(11),(true->[])),arc(s(19)*s(6),0,s(26)*s(6),(true->[])),arc(s(19)*s(6),1,s(27)*s(4),(true->[])),arc(s(19)*s(6),2,s(21)*s(10),(true->[])),arc(s(18)*s(9),0,s(26)*s(6),(true->[])),arc(s(18)*s(9),1,s(27)*s(4),(true->[])),arc(s(18)*s(9),2,s(15)*s(11),(true->[])),arc(s(9)*s(11),0,s(17)*s(11),(true->[])),arc(s(9)*s(11),1,s(20)*s(11),(true->[])),arc(s(9)*s(11),2,s(16)*s(11),(true->[])),arc(s(14)*s(10),0,s(11)*s(11),(true->[])),arc(s(14)*s(10),1,s(27)*s(4),(true->[])),arc(s(14)*s(10),2,s(23)*s(8),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(20)*s(11),(true->[])),arc(s(8)*s(11),2,s(16)*s(11),(true->[])),arc(s(37)*s(5),0,s(44)*s(2),(true->[])),arc(s(37)*s(5),1,s(44)*s(1),(true->[])),arc(s(37)*s(5),2,s(29)*s(10),(true->[])),arc(s(39)*s(3),0,s(43)*s(5),(true->[])),arc(s(39)*s(3),1,s(44)*s(1),(true->[])),arc(s(39)*s(3),2,s(44)*s(3),(true->[])),arc(s(41)*s(1),0,s(44)*s(2),(true->[])),arc(s(41)*s(1),1,s(44)*s(1),(true->[])),arc(s(41)*s(1),2,s(44)*s(3),(true->[])),arc(s(22)*s(10),0,s(25)*s(11),(true->[])),arc(s(22)*s(10),1,s(34)*s(4),(true->[])),arc(s(22)*s(10),2,s(30)*s(8),(true->[])),arc(s(40)*s(2),0,s(44)*s(2),(true->[])),arc(s(40)*s(2),1,s(44)*s(1),(true->[])),arc(s(40)*s(2),2,s(42)*s(7),(true->[])),arc(s(18)*s(11),0,s(26)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(15)*s(11),(true->[])),arc(s(23)*s(8),0,s(31)*s(9),(true->[])),arc(s(23)*s(8),1,s(34)*s(4),(true->[])),arc(s(23)*s(8),2,s(30)*s(8),(true->[])),arc(s(27)*s(4),0,s(33)*s(6),(true->[])),arc(s(27)*s(4),1,s(34)*s(4),(true->[])),arc(s(27)*s(4),2,s(30)*s(8),(true->[])),arc(s(35)*s(7),0,s(32)*s(9),(true->[])),arc(s(35)*s(7),1,s(44)*s(1),(true->[])),arc(s(35)*s(7),2,s(44)*s(3),(true->[])),arc(s(19)*s(11),0,s(26)*s(11),(true->[])),arc(s(19)*s(11),1,s(27)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(20)*s(11),0,s(26)*s(11),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(24)*s(9),0,s(33)*s(6),(true->[])),arc(s(24)*s(9),1,s(34)*s(4),(true->[])),arc(s(24)*s(9),2,s(15)*s(11),(true->[])),arc(s(26)*s(6),0,s(33)*s(6),(true->[])),arc(s(26)*s(6),1,s(34)*s(4),(true->[])),arc(s(26)*s(6),2,s(28)*s(10),(true->[])),arc(s(25)*s(9),0,s(33)*s(6),(true->[])),arc(s(25)*s(9),1,s(34)*s(4),(true->[])),arc(s(25)*s(9),2,s(22)*s(11),(true->[])),arc(s(14)*s(11),0,s(11)*s(11),(true->[])),arc(s(14)*s(11),1,s(27)*s(11),(true->[])),arc(s(14)*s(11),2,s(23)*s(11),(true->[])),arc(s(16)*s(11),0,s(24)*s(11),(true->[])),arc(s(16)*s(11),1,s(27)*s(11),(true->[])),arc(s(16)*s(11),2,s(23)*s(11),(true->[])),arc(s(21)*s(10),0,s(18)*s(11),(true->[])),arc(s(21)*s(10),1,s(34)*s(4),(true->[])),arc(s(21)*s(10),2,s(30)*s(8),(true->[])),arc(s(15)*s(11),0,s(18)*s(11),(true->[])),arc(s(15)*s(11),1,s(27)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(17)*s(11),0,s(26)*s(11),(true->[])),arc(s(17)*s(11),1,s(27)*s(11),(true->[])),arc(s(17)*s(11),2,s(8)*s(11),(true->[])),arc(s(29)*s(10),0,s(32)*s(11),(true->[])),arc(s(29)*s(10),1,s(41)*s(4),(true->[])),arc(s(29)*s(10),2,s(39)*s(8),(true->[])),arc(s(44)*s(1),0,s(44)*s(2),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(3),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(1),(true->[])),arc(s(44)*s(2),2,s(44)*s(7),(true->[])),arc(s(43)*s(5),0,s(44)*s(2),(true->[])),arc(s(43)*s(5),1,s(44)*s(1),(true->[])),arc(s(43)*s(5),2,s(36)*s(10),(true->[])),arc(s(44)*s(3),0,s(44)*s(5),(true->[])),arc(s(44)*s(3),1,s(44)*s(1),(true->[])),arc(s(44)*s(3),2,s(44)*s(3),(true->[])),arc(s(25)*s(11),0,s(33)*s(11),(true->[])),arc(s(25)*s(11),1,s(34)*s(11),(true->[])),arc(s(25)*s(11),2,s(22)*s(11),(true->[])),arc(s(30)*s(8),0,s(37)*s(9),(true->[])),arc(s(30)*s(8),1,s(41)*s(4),(true->[])),arc(s(30)*s(8),2,s(39)*s(8),(true->[])),arc(s(34)*s(4),0,s(40)*s(6),(true->[])),arc(s(34)*s(4),1,s(41)*s(4),(true->[])),arc(s(34)*s(4),2,s(39)*s(8),(true->[])),arc(s(42)*s(7),0,s(38)*s(9),(true->[])),arc(s(42)*s(7),1,s(44)*s(1),(true->[])),arc(s(42)*s(7),2,s(44)*s(3),(true->[])),arc(s(26)*s(11),0,s(33)*s(11),(true->[])),arc(s(26)*s(11),1,s(34)*s(11),(true->[])),arc(s(26)*s(11),2,s(28)*s(11),(true->[])),arc(s(27)*s(11),0,s(33)*s(11),(true->[])),arc(s(27)*s(11),1,s(34)*s(11),(true->[])),arc(s(27)*s(11),2,s(30)*s(11),(true->[])),arc(s(31)*s(9),0,s(40)*s(6),(true->[])),arc(s(31)*s(9),1,s(41)*s(4),(true->[])),arc(s(31)*s(9),2,s(22)*s(11),(true->[])),arc(s(33)*s(6),0,s(40)*s(6),(true->[])),arc(s(33)*s(6),1,s(41)*s(4),(true->[])),arc(s(33)*s(6),2,s(35)*s(10),(true->[])),arc(s(32)*s(9),0,s(40)*s(6),(true->[])),arc(s(32)*s(9),1,s(41)*s(4),(true->[])),arc(s(32)*s(9),2,s(29)*s(11),(true->[])),arc(s(21)*s(11),0,s(18)*s(11),(true->[])),arc(s(21)*s(11),1,s(34)*s(11),(true->[])),arc(s(21)*s(11),2,s(30)*s(11),(true->[])),arc(s(23)*s(11),0,s(31)*s(11),(true->[])),arc(s(23)*s(11),1,s(34)*s(11),(true->[])),arc(s(23)*s(11),2,s(30)*s(11),(true->[])),arc(s(28)*s(10),0,s(25)*s(11),(true->[])),arc(s(28)*s(10),1,s(41)*s(4),(true->[])),arc(s(28)*s(10),2,s(39)*s(8),(true->[])),arc(s(22)*s(11),0,s(25)*s(11),(true->[])),arc(s(22)*s(11),1,s(34)*s(11),(true->[])),arc(s(22)*s(11),2,s(30)*s(11),(true->[])),arc(s(24)*s(11),0,s(33)*s(11),(true->[])),arc(s(24)*s(11),1,s(34)*s(11),(true->[])),arc(s(24)*s(11),2,s(15)*s(11),(true->[])),arc(s(32)*s(11),0,s(40)*s(11),(true->[])),arc(s(32)*s(11),1,s(41)*s(11),(true->[])),arc(s(32)*s(11),2,s(29)*s(11),(true->[])),arc(s(39)*s(8),0,s(43)*s(9),(true->[])),arc(s(39)*s(8),1,s(44)*s(4),(true->[])),arc(s(39)*s(8),2,s(44)*s(8),(true->[])),arc(s(41)*s(4),0,s(44)*s(6),(true->[])),arc(s(41)*s(4),1,s(44)*s(4),(true->[])),arc(s(41)*s(4),2,s(44)*s(8),(true->[])),arc(s(44)*s(7),0,s(44)*s(9),(true->[])),arc(s(44)*s(7),1,s(44)*s(1),(true->[])),arc(s(44)*s(7),2,s(44)*s(3),(true->[])),arc(s(36)*s(10),0,s(38)*s(11),(true->[])),arc(s(36)*s(10),1,s(44)*s(4),(true->[])),arc(s(36)*s(10),2,s(44)*s(8),(true->[])),arc(s(44)*s(5),0,s(44)*s(2),(true->[])),arc(s(44)*s(5),1,s(44)*s(1),(true->[])),arc(s(44)*s(5),2,s(44)*s(10),(true->[])),arc(s(33)*s(11),0,s(40)*s(11),(true->[])),arc(s(33)*s(11),1,s(41)*s(11),(true->[])),arc(s(33)*s(11),2,s(35)*s(11),(true->[])),arc(s(34)*s(11),0,s(40)*s(11),(true->[])),arc(s(34)*s(11),1,s(41)*s(11),(true->[])),arc(s(34)*s(11),2,s(39)*s(11),(true->[])),arc(s(37)*s(9),0,s(44)*s(6),(true->[])),arc(s(37)*s(9),1,s(44)*s(4),(true->[])),arc(s(37)*s(9),2,s(29)*s(11),(true->[])),arc(s(40)*s(6),0,s(44)*s(6),(true->[])),arc(s(40)*s(6),1,s(44)*s(4),(true->[])),arc(s(40)*s(6),2,s(42)*s(10),(true->[])),arc(s(38)*s(9),0,s(44)*s(6),(true->[])),arc(s(38)*s(9),1,s(44)*s(4),(true->[])),arc(s(38)*s(9),2,s(36)*s(11),(true->[])),arc(s(28)*s(11),0,s(25)*s(11),(true->[])),arc(s(28)*s(11),1,s(41)*s(11),(true->[])),arc(s(28)*s(11),2,s(39)*s(11),(true->[])),arc(s(30)*s(11),0,s(37)*s(11),(true->[])),arc(s(30)*s(11),1,s(41)*s(11),(true->[])),arc(s(30)*s(11),2,s(39)*s(11),(true->[])),arc(s(35)*s(10),0,s(32)*s(11),(true->[])),arc(s(35)*s(10),1,s(44)*s(4),(true->[])),arc(s(35)*s(10),2,s(44)*s(8),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(41)*s(11),(true->[])),arc(s(29)*s(11),2,s(39)*s(11),(true->[])),arc(s(31)*s(11),0,s(40)*s(11),(true->[])),arc(s(31)*s(11),1,s(41)*s(11),(true->[])),arc(s(31)*s(11),2,s(22)*s(11),(true->[])),arc(s(40)*s(11),0,s(44)*s(11),(true->[])),arc(s(40)*s(11),1,s(44)*s(11),(true->[])),arc(s(40)*s(11),2,s(42)*s(11),(true->[])),arc(s(41)*s(11),0,s(44)*s(11),(true->[])),arc(s(41)*s(11),1,s(44)*s(11),(true->[])),arc(s(41)*s(11),2,s(44)*s(11),(true->[])),arc(s(43)*s(9),0,s(44)*s(6),(true->[])),arc(s(43)*s(9),1,s(44)*s(4),(true->[])),arc(s(43)*s(9),2,s(36)*s(11),(true->[])),arc(s(44)*s(4),0,s(44)*s(6),(true->[])),arc(s(44)*s(4),1,s(44)*s(4),(true->[])),arc(s(44)*s(4),2,s(44)*s(8),(true->[])),arc(s(44)*s(8),0,s(44)*s(9),(true->[])),arc(s(44)*s(8),1,s(44)*s(4),(true->[])),arc(s(44)*s(8),2,s(44)*s(8),(true->[])),arc(s(44)*s(6),0,s(44)*s(6),(true->[])),arc(s(44)*s(6),1,s(44)*s(4),(true->[])),arc(s(44)*s(6),2,s(44)*s(10),(true->[])),arc(s(44)*s(9),0,s(44)*s(6),(true->[])),arc(s(44)*s(9),1,s(44)*s(4),(true->[])),arc(s(44)*s(9),2,s(44)*s(11),(true->[])),arc(s(38)*s(11),0,s(44)*s(11),(true->[])),arc(s(38)*s(11),1,s(44)*s(11),(true->[])),arc(s(38)*s(11),2,s(36)*s(11),(true->[])),arc(s(44)*s(10),0,s(44)*s(11),(true->[])),arc(s(44)*s(10),1,s(44)*s(4),(true->[])),arc(s(44)*s(10),2,s(44)*s(8),(true->[])),arc(s(35)*s(11),0,s(32)*s(11),(true->[])),arc(s(35)*s(11),1,s(44)*s(11),(true->[])),arc(s(35)*s(11),2,s(44)*s(11),(true->[])),arc(s(39)*s(11),0,s(43)*s(11),(true->[])),arc(s(39)*s(11),1,s(44)*s(11),(true->[])),arc(s(39)*s(11),2,s(44)*s(11),(true->[])),arc(s(42)*s(10),0,s(38)*s(11),(true->[])),arc(s(42)*s(10),1,s(44)*s(4),(true->[])),arc(s(42)*s(10),2,s(44)*s(8),(true->[])),arc(s(36)*s(11),0,s(38)*s(11),(true->[])),arc(s(36)*s(11),1,s(44)*s(11),(true->[])),arc(s(36)*s(11),2,s(44)*s(11),(true->[])),arc(s(37)*s(11),0,s(44)*s(11),(true->[])),arc(s(37)*s(11),1,s(44)*s(11),(true->[])),arc(s(37)*s(11),2,s(29)*s(11),(true->[])),arc(s(42)*s(11),0,s(38)*s(11),(true->[])),arc(s(42)*s(11),1,s(44)*s(11),(true->[])),arc(s(42)*s(11),2,s(44)*s(11),(true->[])),arc(s(44)*s(11),0,s(44)*s(11),(true->[])),arc(s(44)*s(11),1,s(44)*s(11),(true->[])),arc(s(44)*s(11),2,s(44)*s(11),(true->[])),arc(s(43)*s(11),0,s(44)*s(11),(true->[])),arc(s(43)*s(11),1,s(44)*s(11),(true->[])),arc(s(43)*s(11),2,s(36)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_3_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(42)*s(11)),sink(s(43)*s(11)),sink(s(44)*s(11))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(8),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(7),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(8),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(8),0,s(4)*s(9),(true->[])),arc(s(2)*s(8),1,s(13)*s(6),(true->[])),arc(s(2)*s(8),2,s(9)*s(8),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(7),0,s(12)*s(7),(true->[])),arc(s(4)*s(7),1,s(13)*s(6),(true->[])),arc(s(4)*s(7),2,s(2)*s(10),(true->[])),arc(s(14)*s(5),0,s(11)*s(7),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(31)*s(4),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(30)*s(3),(true->[])),arc(s(24)*s(4),0,s(33)*s(2),(true->[])),arc(s(24)*s(4),1,s(34)*s(1),(true->[])),arc(s(24)*s(4),2,s(15)*s(8),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(8),0,s(11)*s(9),(true->[])),arc(s(8)*s(8),1,s(20)*s(6),(true->[])),arc(s(8)*s(8),2,s(16)*s(8),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(4)*s(9),0,s(12)*s(7),(true->[])),arc(s(4)*s(9),1,s(13)*s(6),(true->[])),arc(s(4)*s(9),2,s(2)*s(11),(true->[])),arc(s(9)*s(8),0,s(17)*s(9),(true->[])),arc(s(9)*s(8),1,s(20)*s(6),(true->[])),arc(s(9)*s(8),2,s(16)*s(8),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(8),(true->[])),arc(s(21)*s(5),0,s(18)*s(7),(true->[])),arc(s(21)*s(5),1,s(34)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(11),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(8),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(10),(true->[])),arc(s(11)*s(7),0,s(19)*s(7),(true->[])),arc(s(11)*s(7),1,s(20)*s(6),(true->[])),arc(s(11)*s(7),2,s(8)*s(10),(true->[])),arc(s(30)*s(3),0,s(37)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(1),(true->[])),arc(s(30)*s(3),2,s(39)*s(3),(true->[])),arc(s(31)*s(4),0,s(40)*s(2),(true->[])),arc(s(31)*s(4),1,s(41)*s(1),(true->[])),arc(s(31)*s(4),2,s(22)*s(8),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(39)*s(3),(true->[])),arc(s(15)*s(8),0,s(18)*s(9),(true->[])),arc(s(15)*s(8),1,s(27)*s(6),(true->[])),arc(s(15)*s(8),2,s(23)*s(8),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(5),(true->[])),arc(s(11)*s(9),0,s(19)*s(7),(true->[])),arc(s(11)*s(9),1,s(20)*s(6),(true->[])),arc(s(11)*s(9),2,s(8)*s(11),(true->[])),arc(s(16)*s(8),0,s(24)*s(9),(true->[])),arc(s(16)*s(8),1,s(27)*s(6),(true->[])),arc(s(16)*s(8),2,s(23)*s(8),(true->[])),arc(s(20)*s(6),0,s(26)*s(7),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(8),(true->[])),arc(s(28)*s(5),0,s(25)*s(7),(true->[])),arc(s(28)*s(5),1,s(41)*s(1),(true->[])),arc(s(28)*s(5),2,s(39)*s(3),(true->[])),arc(s(2)*s(11),0,s(4)*s(11),(true->[])),arc(s(2)*s(11),1,s(13)*s(11),(true->[])),arc(s(2)*s(11),2,s(9)*s(11),(true->[])),arc(s(17)*s(9),0,s(26)*s(7),(true->[])),arc(s(17)*s(9),1,s(27)*s(6),(true->[])),arc(s(17)*s(9),2,s(8)*s(11),(true->[])),arc(s(19)*s(7),0,s(26)*s(7),(true->[])),arc(s(19)*s(7),1,s(27)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(10),(true->[])),arc(s(18)*s(7),0,s(26)*s(7),(true->[])),arc(s(18)*s(7),1,s(27)*s(6),(true->[])),arc(s(18)*s(7),2,s(15)*s(10),(true->[])),arc(s(4)*s(11),0,s(12)*s(11),(true->[])),arc(s(4)*s(11),1,s(13)*s(11),(true->[])),arc(s(4)*s(11),2,s(2)*s(11),(true->[])),arc(s(14)*s(10),0,s(11)*s(11),(true->[])),arc(s(14)*s(10),1,s(27)*s(6),(true->[])),arc(s(14)*s(10),2,s(23)*s(8),(true->[])),arc(s(8)*s(10),0,s(11)*s(11),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(8),(true->[])),arc(s(37)*s(4),0,s(44)*s(2),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(29)*s(8),(true->[])),arc(s(39)*s(3),0,s(43)*s(4),(true->[])),arc(s(39)*s(3),1,s(44)*s(1),(true->[])),arc(s(39)*s(3),2,s(44)*s(3),(true->[])),arc(s(41)*s(1),0,s(44)*s(2),(true->[])),arc(s(41)*s(1),1,s(44)*s(1),(true->[])),arc(s(41)*s(1),2,s(44)*s(3),(true->[])),arc(s(22)*s(8),0,s(25)*s(9),(true->[])),arc(s(22)*s(8),1,s(34)*s(6),(true->[])),arc(s(22)*s(8),2,s(30)*s(8),(true->[])),arc(s(40)*s(2),0,s(44)*s(2),(true->[])),arc(s(40)*s(2),1,s(44)*s(1),(true->[])),arc(s(40)*s(2),2,s(42)*s(5),(true->[])),arc(s(18)*s(9),0,s(26)*s(7),(true->[])),arc(s(18)*s(9),1,s(27)*s(6),(true->[])),arc(s(18)*s(9),2,s(15)*s(11),(true->[])),arc(s(23)*s(8),0,s(31)*s(9),(true->[])),arc(s(23)*s(8),1,s(34)*s(6),(true->[])),arc(s(23)*s(8),2,s(30)*s(8),(true->[])),arc(s(27)*s(6),0,s(33)*s(7),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(8),(true->[])),arc(s(35)*s(5),0,s(32)*s(7),(true->[])),arc(s(35)*s(5),1,s(44)*s(1),(true->[])),arc(s(35)*s(5),2,s(44)*s(3),(true->[])),arc(s(8)*s(11),0,s(11)*s(11),(true->[])),arc(s(8)*s(11),1,s(20)*s(11),(true->[])),arc(s(8)*s(11),2,s(16)*s(11),(true->[])),arc(s(24)*s(9),0,s(33)*s(7),(true->[])),arc(s(24)*s(9),1,s(34)*s(6),(true->[])),arc(s(24)*s(9),2,s(15)*s(11),(true->[])),arc(s(26)*s(7),0,s(33)*s(7),(true->[])),arc(s(26)*s(7),1,s(34)*s(6),(true->[])),arc(s(26)*s(7),2,s(28)*s(10),(true->[])),arc(s(25)*s(7),0,s(33)*s(7),(true->[])),arc(s(25)*s(7),1,s(34)*s(6),(true->[])),arc(s(25)*s(7),2,s(22)*s(10),(true->[])),arc(s(9)*s(11),0,s(17)*s(11),(true->[])),arc(s(9)*s(11),1,s(20)*s(11),(true->[])),arc(s(9)*s(11),2,s(16)*s(11),(true->[])),arc(s(13)*s(11),0,s(19)*s(11),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(11),(true->[])),arc(s(21)*s(10),0,s(18)*s(11),(true->[])),arc(s(21)*s(10),1,s(34)*s(6),(true->[])),arc(s(21)*s(10),2,s(30)*s(8),(true->[])),arc(s(15)*s(10),0,s(18)*s(11),(true->[])),arc(s(15)*s(10),1,s(27)*s(6),(true->[])),arc(s(15)*s(10),2,s(23)*s(8),(true->[])),arc(s(12)*s(11),0,s(19)*s(11),(true->[])),arc(s(12)*s(11),1,s(20)*s(11),(true->[])),arc(s(12)*s(11),2,s(14)*s(11),(true->[])),arc(s(11)*s(11),0,s(19)*s(11),(true->[])),arc(s(11)*s(11),1,s(20)*s(11),(true->[])),arc(s(11)*s(11),2,s(8)*s(11),(true->[])),arc(s(29)*s(8),0,s(32)*s(9),(true->[])),arc(s(29)*s(8),1,s(41)*s(6),(true->[])),arc(s(29)*s(8),2,s(39)*s(8),(true->[])),arc(s(44)*s(1),0,s(44)*s(2),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(3),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(1),(true->[])),arc(s(44)*s(2),2,s(44)*s(5),(true->[])),arc(s(43)*s(4),0,s(44)*s(2),(true->[])),arc(s(43)*s(4),1,s(44)*s(1),(true->[])),arc(s(43)*s(4),2,s(36)*s(8),(true->[])),arc(s(44)*s(3),0,s(44)*s(4),(true->[])),arc(s(44)*s(3),1,s(44)*s(1),(true->[])),arc(s(44)*s(3),2,s(44)*s(3),(true->[])),arc(s(25)*s(9),0,s(33)*s(7),(true->[])),arc(s(25)*s(9),1,s(34)*s(6),(true->[])),arc(s(25)*s(9),2,s(22)*s(11),(true->[])),arc(s(30)*s(8),0,s(37)*s(9),(true->[])),arc(s(30)*s(8),1,s(41)*s(6),(true->[])),arc(s(30)*s(8),2,s(39)*s(8),(true->[])),arc(s(34)*s(6),0,s(40)*s(7),(true->[])),arc(s(34)*s(6),1,s(41)*s(6),(true->[])),arc(s(34)*s(6),2,s(39)*s(8),(true->[])),arc(s(42)*s(5),0,s(38)*s(7),(true->[])),arc(s(42)*s(5),1,s(44)*s(1),(true->[])),arc(s(42)*s(5),2,s(44)*s(3),(true->[])),arc(s(15)*s(11),0,s(18)*s(11),(true->[])),arc(s(15)*s(11),1,s(27)*s(11),(true->[])),arc(s(15)*s(11),2,s(23)*s(11),(true->[])),arc(s(31)*s(9),0,s(40)*s(7),(true->[])),arc(s(31)*s(9),1,s(41)*s(6),(true->[])),arc(s(31)*s(9),2,s(22)*s(11),(true->[])),arc(s(33)*s(7),0,s(40)*s(7),(true->[])),arc(s(33)*s(7),1,s(41)*s(6),(true->[])),arc(s(33)*s(7),2,s(35)*s(10),(true->[])),arc(s(32)*s(7),0,s(40)*s(7),(true->[])),arc(s(32)*s(7),1,s(41)*s(6),(true->[])),arc(s(32)*s(7),2,s(29)*s(10),(true->[])),arc(s(16)*s(11),0,s(24)*s(11),(true->[])),arc(s(16)*s(11),1,s(27)*s(11),(true->[])),arc(s(16)*s(11),2,s(23)*s(11),(true->[])),arc(s(20)*s(11),0,s(26)*s(11),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(11),(true->[])),arc(s(28)*s(10),0,s(25)*s(11),(true->[])),arc(s(28)*s(10),1,s(41)*s(6),(true->[])),arc(s(28)*s(10),2,s(39)*s(8),(true->[])),arc(s(22)*s(10),0,s(25)*s(11),(true->[])),arc(s(22)*s(10),1,s(34)*s(6),(true->[])),arc(s(22)*s(10),2,s(30)*s(8),(true->[])),arc(s(17)*s(11),0,s(26)*s(11),(true->[])),arc(s(17)*s(11),1,s(27)*s(11),(true->[])),arc(s(17)*s(11),2,s(8)*s(11),(true->[])),arc(s(19)*s(11),0,s(26)*s(11),(true->[])),arc(s(19)*s(11),1,s(27)*s(11),(true->[])),arc(s(19)*s(11),2,s(21)*s(11),(true->[])),arc(s(18)*s(11),0,s(26)*s(11),(true->[])),arc(s(18)*s(11),1,s(27)*s(11),(true->[])),arc(s(18)*s(11),2,s(15)*s(11),(true->[])),arc(s(14)*s(11),0,s(11)*s(11),(true->[])),arc(s(14)*s(11),1,s(27)*s(11),(true->[])),arc(s(14)*s(11),2,s(23)*s(11),(true->[])),arc(s(32)*s(9),0,s(40)*s(7),(true->[])),arc(s(32)*s(9),1,s(41)*s(6),(true->[])),arc(s(32)*s(9),2,s(29)*s(11),(true->[])),arc(s(39)*s(8),0,s(43)*s(9),(true->[])),arc(s(39)*s(8),1,s(44)*s(6),(true->[])),arc(s(39)*s(8),2,s(44)*s(8),(true->[])),arc(s(41)*s(6),0,s(44)*s(7),(true->[])),arc(s(41)*s(6),1,s(44)*s(6),(true->[])),arc(s(41)*s(6),2,s(44)*s(8),(true->[])),arc(s(44)*s(5),0,s(44)*s(7),(true->[])),arc(s(44)*s(5),1,s(44)*s(1),(true->[])),arc(s(44)*s(5),2,s(44)*s(3),(true->[])),arc(s(36)*s(8),0,s(38)*s(9),(true->[])),arc(s(36)*s(8),1,s(44)*s(6),(true->[])),arc(s(36)*s(8),2,s(44)*s(8),(true->[])),arc(s(44)*s(4),0,s(44)*s(2),(true->[])),arc(s(44)*s(4),1,s(44)*s(1),(true->[])),arc(s(44)*s(4),2,s(44)*s(8),(true->[])),arc(s(22)*s(11),0,s(25)*s(11),(true->[])),arc(s(22)*s(11),1,s(34)*s(11),(true->[])),arc(s(22)*s(11),2,s(30)*s(11),(true->[])),arc(s(37)*s(9),0,s(44)*s(7),(true->[])),arc(s(37)*s(9),1,s(44)*s(6),(true->[])),arc(s(37)*s(9),2,s(29)*s(11),(true->[])),arc(s(40)*s(7),0,s(44)*s(7),(true->[])),arc(s(40)*s(7),1,s(44)*s(6),(true->[])),arc(s(40)*s(7),2,s(42)*s(10),(true->[])),arc(s(38)*s(7),0,s(44)*s(7),(true->[])),arc(s(38)*s(7),1,s(44)*s(6),(true->[])),arc(s(38)*s(7),2,s(36)*s(10),(true->[])),arc(s(23)*s(11),0,s(31)*s(11),(true->[])),arc(s(23)*s(11),1,s(34)*s(11),(true->[])),arc(s(23)*s(11),2,s(30)*s(11),(true->[])),arc(s(27)*s(11),0,s(33)*s(11),(true->[])),arc(s(27)*s(11),1,s(34)*s(11),(true->[])),arc(s(27)*s(11),2,s(30)*s(11),(true->[])),arc(s(35)*s(10),0,s(32)*s(11),(true->[])),arc(s(35)*s(10),1,s(44)*s(6),(true->[])),arc(s(35)*s(10),2,s(44)*s(8),(true->[])),arc(s(29)*s(10),0,s(32)*s(11),(true->[])),arc(s(29)*s(10),1,s(41)*s(6),(true->[])),arc(s(29)*s(10),2,s(39)*s(8),(true->[])),arc(s(24)*s(11),0,s(33)*s(11),(true->[])),arc(s(24)*s(11),1,s(34)*s(11),(true->[])),arc(s(24)*s(11),2,s(15)*s(11),(true->[])),arc(s(26)*s(11),0,s(33)*s(11),(true->[])),arc(s(26)*s(11),1,s(34)*s(11),(true->[])),arc(s(26)*s(11),2,s(28)*s(11),(true->[])),arc(s(25)*s(11),0,s(33)*s(11),(true->[])),arc(s(25)*s(11),1,s(34)*s(11),(true->[])),arc(s(25)*s(11),2,s(22)*s(11),(true->[])),arc(s(21)*s(11),0,s(18)*s(11),(true->[])),arc(s(21)*s(11),1,s(34)*s(11),(true->[])),arc(s(21)*s(11),2,s(30)*s(11),(true->[])),arc(s(29)*s(11),0,s(32)*s(11),(true->[])),arc(s(29)*s(11),1,s(41)*s(11),(true->[])),arc(s(29)*s(11),2,s(39)*s(11),(true->[])),arc(s(43)*s(9),0,s(44)*s(7),(true->[])),arc(s(43)*s(9),1,s(44)*s(6),(true->[])),arc(s(43)*s(9),2,s(36)*s(11),(true->[])),arc(s(44)*s(6),0,s(44)*s(7),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(44)*s(8),(true->[])),arc(s(44)*s(8),0,s(44)*s(9),(true->[])),arc(s(44)*s(8),1,s(44)*s(6),(true->[])),arc(s(44)*s(8),2,s(44)*s(8),(true->[])),arc(s(44)*s(7),0,s(44)*s(7),(true->[])),arc(s(44)*s(7),1,s(44)*s(6),(true->[])),arc(s(44)*s(7),2,s(44)*s(10),(true->[])),arc(s(38)*s(9),0,s(44)*s(7),(true->[])),arc(s(38)*s(9),1,s(44)*s(6),(true->[])),arc(s(38)*s(9),2,s(36)*s(11),(true->[])),arc(s(30)*s(11),0,s(37)*s(11),(true->[])),arc(s(30)*s(11),1,s(41)*s(11),(true->[])),arc(s(30)*s(11),2,s(39)*s(11),(true->[])),arc(s(34)*s(11),0,s(40)*s(11),(true->[])),arc(s(34)*s(11),1,s(41)*s(11),(true->[])),arc(s(34)*s(11),2,s(39)*s(11),(true->[])),arc(s(42)*s(10),0,s(38)*s(11),(true->[])),arc(s(42)*s(10),1,s(44)*s(6),(true->[])),arc(s(42)*s(10),2,s(44)*s(8),(true->[])),arc(s(36)*s(10),0,s(38)*s(11),(true->[])),arc(s(36)*s(10),1,s(44)*s(6),(true->[])),arc(s(36)*s(10),2,s(44)*s(8),(true->[])),arc(s(31)*s(11),0,s(40)*s(11),(true->[])),arc(s(31)*s(11),1,s(41)*s(11),(true->[])),arc(s(31)*s(11),2,s(22)*s(11),(true->[])),arc(s(33)*s(11),0,s(40)*s(11),(true->[])),arc(s(33)*s(11),1,s(41)*s(11),(true->[])),arc(s(33)*s(11),2,s(35)*s(11),(true->[])),arc(s(32)*s(11),0,s(40)*s(11),(true->[])),arc(s(32)*s(11),1,s(41)*s(11),(true->[])),arc(s(32)*s(11),2,s(29)*s(11),(true->[])),arc(s(28)*s(11),0,s(25)*s(11),(true->[])),arc(s(28)*s(11),1,s(41)*s(11),(true->[])),arc(s(28)*s(11),2,s(39)*s(11),(true->[])),arc(s(39)*s(11),0,s(43)*s(11),(true->[])),arc(s(39)*s(11),1,s(44)*s(11),(true->[])),arc(s(39)*s(11),2,s(44)*s(11),(true->[])),arc(s(41)*s(11),0,s(44)*s(11),(true->[])),arc(s(41)*s(11),1,s(44)*s(11),(true->[])),arc(s(41)*s(11),2,s(44)*s(11),(true->[])),arc(s(36)*s(11),0,s(38)*s(11),(true->[])),arc(s(36)*s(11),1,s(44)*s(11),(true->[])),arc(s(36)*s(11),2,s(44)*s(11),(true->[])),arc(s(44)*s(9),0,s(44)*s(7),(true->[])),arc(s(44)*s(9),1,s(44)*s(6),(true->[])),arc(s(44)*s(9),2,s(44)*s(11),(true->[])),arc(s(44)*s(10),0,s(44)*s(11),(true->[])),arc(s(44)*s(10),1,s(44)*s(6),(true->[])),arc(s(44)*s(10),2,s(44)*s(8),(true->[])),arc(s(37)*s(11),0,s(44)*s(11),(true->[])),arc(s(37)*s(11),1,s(44)*s(11),(true->[])),arc(s(37)*s(11),2,s(29)*s(11),(true->[])),arc(s(40)*s(11),0,s(44)*s(11),(true->[])),arc(s(40)*s(11),1,s(44)*s(11),(true->[])),arc(s(40)*s(11),2,s(42)*s(11),(true->[])),arc(s(38)*s(11),0,s(44)*s(11),(true->[])),arc(s(38)*s(11),1,s(44)*s(11),(true->[])),arc(s(38)*s(11),2,s(36)*s(11),(true->[])),arc(s(35)*s(11),0,s(32)*s(11),(true->[])),arc(s(35)*s(11),1,s(44)*s(11),(true->[])),arc(s(35)*s(11),2,s(44)*s(11),(true->[])),arc(s(43)*s(11),0,s(44)*s(11),(true->[])),arc(s(43)*s(11),1,s(44)*s(11),(true->[])),arc(s(43)*s(11),2,s(36)*s(11),(true->[])),arc(s(44)*s(11),0,s(44)*s(11),(true->[])),arc(s(44)*s(11),1,s(44)*s(11),(true->[])),arc(s(44)*s(11),2,s(44)*s(11),(true->[])),arc(s(42)*s(11),0,s(38)*s(11),(true->[])),arc(s(42)*s(11),1,s(44)*s(11),(true->[])),arc(s(42)*s(11),2,s(44)*s(11),(true->[]))],[],[],[])).

ctr_specialisation(sum_width_zigzag, sum_width_zigzag_between_4_and_up_minus_5, kernel([source(s(1)*s(1)),sink(s(42)*s(18)),sink(s(43)*s(18)),sink(s(44)*s(18))],[arc(s(1)*s(1),0,s(5)*s(2),(true->[])),arc(s(1)*s(1),1,s(6)*s(1),(true->[])),arc(s(1)*s(1),2,s(3)*s(3),(true->[])),arc(s(3)*s(3),0,s(10)*s(4),(true->[])),arc(s(3)*s(3),1,s(13)*s(1),(true->[])),arc(s(3)*s(3),2,s(9)*s(3),(true->[])),arc(s(5)*s(2),0,s(12)*s(2),(true->[])),arc(s(5)*s(2),1,s(13)*s(1),(true->[])),arc(s(5)*s(2),2,s(7)*s(5),(true->[])),arc(s(6)*s(1),0,s(12)*s(2),(true->[])),arc(s(6)*s(1),1,s(13)*s(1),(true->[])),arc(s(6)*s(1),2,s(9)*s(3),(true->[])),arc(s(9)*s(3),0,s(17)*s(4),(true->[])),arc(s(9)*s(3),1,s(20)*s(1),(true->[])),arc(s(9)*s(3),2,s(16)*s(3),(true->[])),arc(s(10)*s(4),0,s(19)*s(2),(true->[])),arc(s(10)*s(4),1,s(20)*s(1),(true->[])),arc(s(10)*s(4),2,s(2)*s(10),(true->[])),arc(s(13)*s(1),0,s(19)*s(2),(true->[])),arc(s(13)*s(1),1,s(20)*s(1),(true->[])),arc(s(13)*s(1),2,s(16)*s(3),(true->[])),arc(s(7)*s(5),0,s(4)*s(8),(true->[])),arc(s(7)*s(5),1,s(20)*s(1),(true->[])),arc(s(7)*s(5),2,s(16)*s(3),(true->[])),arc(s(12)*s(2),0,s(19)*s(2),(true->[])),arc(s(12)*s(2),1,s(20)*s(1),(true->[])),arc(s(12)*s(2),2,s(14)*s(5),(true->[])),arc(s(16)*s(3),0,s(24)*s(4),(true->[])),arc(s(16)*s(3),1,s(27)*s(1),(true->[])),arc(s(16)*s(3),2,s(23)*s(3),(true->[])),arc(s(17)*s(4),0,s(26)*s(2),(true->[])),arc(s(17)*s(4),1,s(27)*s(1),(true->[])),arc(s(17)*s(4),2,s(8)*s(10),(true->[])),arc(s(20)*s(1),0,s(26)*s(2),(true->[])),arc(s(20)*s(1),1,s(27)*s(1),(true->[])),arc(s(20)*s(1),2,s(23)*s(3),(true->[])),arc(s(2)*s(10),0,s(4)*s(13),(true->[])),arc(s(2)*s(10),1,s(13)*s(6),(true->[])),arc(s(2)*s(10),2,s(9)*s(9),(true->[])),arc(s(19)*s(2),0,s(26)*s(2),(true->[])),arc(s(19)*s(2),1,s(27)*s(1),(true->[])),arc(s(19)*s(2),2,s(21)*s(5),(true->[])),arc(s(4)*s(8),0,s(12)*s(7),(true->[])),arc(s(4)*s(8),1,s(13)*s(6),(true->[])),arc(s(4)*s(8),2,s(2)*s(15),(true->[])),arc(s(14)*s(5),0,s(11)*s(8),(true->[])),arc(s(14)*s(5),1,s(27)*s(1),(true->[])),arc(s(14)*s(5),2,s(23)*s(3),(true->[])),arc(s(23)*s(3),0,s(31)*s(4),(true->[])),arc(s(23)*s(3),1,s(34)*s(1),(true->[])),arc(s(23)*s(3),2,s(30)*s(3),(true->[])),arc(s(24)*s(4),0,s(33)*s(2),(true->[])),arc(s(24)*s(4),1,s(34)*s(1),(true->[])),arc(s(24)*s(4),2,s(15)*s(10),(true->[])),arc(s(27)*s(1),0,s(33)*s(2),(true->[])),arc(s(27)*s(1),1,s(34)*s(1),(true->[])),arc(s(27)*s(1),2,s(30)*s(3),(true->[])),arc(s(8)*s(10),0,s(11)*s(13),(true->[])),arc(s(8)*s(10),1,s(20)*s(6),(true->[])),arc(s(8)*s(10),2,s(16)*s(9),(true->[])),arc(s(26)*s(2),0,s(33)*s(2),(true->[])),arc(s(26)*s(2),1,s(34)*s(1),(true->[])),arc(s(26)*s(2),2,s(28)*s(5),(true->[])),arc(s(4)*s(13),0,s(12)*s(13),(true->[])),arc(s(4)*s(13),1,s(13)*s(11),(true->[])),arc(s(4)*s(13),2,s(2)*s(17),(true->[])),arc(s(9)*s(9),0,s(17)*s(12),(true->[])),arc(s(9)*s(9),1,s(20)*s(6),(true->[])),arc(s(9)*s(9),2,s(16)*s(9),(true->[])),arc(s(13)*s(6),0,s(19)*s(7),(true->[])),arc(s(13)*s(6),1,s(20)*s(6),(true->[])),arc(s(13)*s(6),2,s(16)*s(9),(true->[])),arc(s(21)*s(5),0,s(18)*s(8),(true->[])),arc(s(21)*s(5),1,s(34)*s(1),(true->[])),arc(s(21)*s(5),2,s(30)*s(3),(true->[])),arc(s(2)*s(15),0,s(4)*s(16),(true->[])),arc(s(2)*s(15),1,s(13)*s(11),(true->[])),arc(s(2)*s(15),2,s(9)*s(15),(true->[])),arc(s(12)*s(7),0,s(19)*s(7),(true->[])),arc(s(12)*s(7),1,s(20)*s(6),(true->[])),arc(s(12)*s(7),2,s(14)*s(14),(true->[])),arc(s(11)*s(8),0,s(19)*s(7),(true->[])),arc(s(11)*s(8),1,s(20)*s(6),(true->[])),arc(s(11)*s(8),2,s(8)*s(15),(true->[])),arc(s(30)*s(3),0,s(37)*s(4),(true->[])),arc(s(30)*s(3),1,s(41)*s(1),(true->[])),arc(s(30)*s(3),2,s(39)*s(3),(true->[])),arc(s(31)*s(4),0,s(40)*s(2),(true->[])),arc(s(31)*s(4),1,s(41)*s(1),(true->[])),arc(s(31)*s(4),2,s(22)*s(10),(true->[])),arc(s(34)*s(1),0,s(40)*s(2),(true->[])),arc(s(34)*s(1),1,s(41)*s(1),(true->[])),arc(s(34)*s(1),2,s(39)*s(3),(true->[])),arc(s(15)*s(10),0,s(18)*s(13),(true->[])),arc(s(15)*s(10),1,s(27)*s(6),(true->[])),arc(s(15)*s(10),2,s(23)*s(9),(true->[])),arc(s(33)*s(2),0,s(40)*s(2),(true->[])),arc(s(33)*s(2),1,s(41)*s(1),(true->[])),arc(s(33)*s(2),2,s(35)*s(5),(true->[])),arc(s(11)*s(13),0,s(19)*s(13),(true->[])),arc(s(11)*s(13),1,s(20)*s(11),(true->[])),arc(s(11)*s(13),2,s(8)*s(17),(true->[])),arc(s(16)*s(9),0,s(24)*s(12),(true->[])),arc(s(16)*s(9),1,s(27)*s(6),(true->[])),arc(s(16)*s(9),2,s(23)*s(9),(true->[])),arc(s(20)*s(6),0,s(26)*s(7),(true->[])),arc(s(20)*s(6),1,s(27)*s(6),(true->[])),arc(s(20)*s(6),2,s(23)*s(9),(true->[])),arc(s(28)*s(5),0,s(25)*s(8),(true->[])),arc(s(28)*s(5),1,s(41)*s(1),(true->[])),arc(s(28)*s(5),2,s(39)*s(3),(true->[])),arc(s(2)*s(17),0,s(4)*s(18),(true->[])),arc(s(2)*s(17),1,s(13)*s(11),(true->[])),arc(s(2)*s(17),2,s(9)*s(15),(true->[])),arc(s(12)*s(13),0,s(19)*s(13),(true->[])),arc(s(12)*s(13),1,s(20)*s(11),(true->[])),arc(s(12)*s(13),2,s(14)*s(17),(true->[])),arc(s(13)*s(11),0,s(19)*s(13),(true->[])),arc(s(13)*s(11),1,s(20)*s(11),(true->[])),arc(s(13)*s(11),2,s(16)*s(15),(true->[])),arc(s(17)*s(12),0,s(26)*s(7),(true->[])),arc(s(17)*s(12),1,s(27)*s(6),(true->[])),arc(s(17)*s(12),2,s(8)*s(17),(true->[])),arc(s(19)*s(7),0,s(26)*s(7),(true->[])),arc(s(19)*s(7),1,s(27)*s(6),(true->[])),arc(s(19)*s(7),2,s(21)*s(14),(true->[])),arc(s(18)*s(8),0,s(26)*s(7),(true->[])),arc(s(18)*s(8),1,s(27)*s(6),(true->[])),arc(s(18)*s(8),2,s(15)*s(15),(true->[])),arc(s(4)*s(16),0,s(12)*s(13),(true->[])),arc(s(4)*s(16),1,s(13)*s(11),(true->[])),arc(s(4)*s(16),2,s(2)*s(18),(true->[])),arc(s(9)*s(15),0,s(17)*s(16),(true->[])),arc(s(9)*s(15),1,s(20)*s(11),(true->[])),arc(s(9)*s(15),2,s(16)*s(15),(true->[])),arc(s(14)*s(14),0,s(11)*s(16),(true->[])),arc(s(14)*s(14),1,s(27)*s(6),(true->[])),arc(s(14)*s(14),2,s(23)*s(9),(true->[])),arc(s(8)*s(15),0,s(11)*s(16),(true->[])),arc(s(8)*s(15),1,s(20)*s(11),(true->[])),arc(s(8)*s(15),2,s(16)*s(15),(true->[])),arc(s(37)*s(4),0,s(44)*s(2),(true->[])),arc(s(37)*s(4),1,s(44)*s(1),(true->[])),arc(s(37)*s(4),2,s(29)*s(10),(true->[])),arc(s(39)*s(3),0,s(43)*s(4),(true->[])),arc(s(39)*s(3),1,s(44)*s(1),(true->[])),arc(s(39)*s(3),2,s(44)*s(3),(true->[])),arc(s(41)*s(1),0,s(44)*s(2),(true->[])),arc(s(41)*s(1),1,s(44)*s(1),(true->[])),arc(s(41)*s(1),2,s(44)*s(3),(true->[])),arc(s(22)*s(10),0,s(25)*s(13),(true->[])),arc(s(22)*s(10),1,s(34)*s(6),(true->[])),arc(s(22)*s(10),2,s(30)*s(9),(true->[])),arc(s(40)*s(2),0,s(44)*s(2),(true->[])),arc(s(40)*s(2),1,s(44)*s(1),(true->[])),arc(s(40)*s(2),2,s(42)*s(5),(true->[])),arc(s(18)*s(13),0,s(26)*s(13),(true->[])),arc(s(18)*s(13),1,s(27)*s(11),(true->[])),arc(s(18)*s(13),2,s(15)*s(17),(true->[])),arc(s(23)*s(9),0,s(31)*s(12),(true->[])),arc(s(23)*s(9),1,s(34)*s(6),(true->[])),arc(s(23)*s(9),2,s(30)*s(9),(true->[])),arc(s(27)*s(6),0,s(33)*s(7),(true->[])),arc(s(27)*s(6),1,s(34)*s(6),(true->[])),arc(s(27)*s(6),2,s(30)*s(9),(true->[])),arc(s(35)*s(5),0,s(32)*s(8),(true->[])),arc(s(35)*s(5),1,s(44)*s(1),(true->[])),arc(s(35)*s(5),2,s(44)*s(3),(true->[])),arc(s(8)*s(17),0,s(11)*s(18),(true->[])),arc(s(8)*s(17),1,s(20)*s(11),(true->[])),arc(s(8)*s(17),2,s(16)*s(15),(true->[])),arc(s(19)*s(13),0,s(26)*s(13),(true->[])),arc(s(19)*s(13),1,s(27)*s(11),(true->[])),arc(s(19)*s(13),2,s(21)*s(17),(true->[])),arc(s(20)*s(11),0,s(26)*s(13),(true->[])),arc(s(20)*s(11),1,s(27)*s(11),(true->[])),arc(s(20)*s(11),2,s(23)*s(15),(true->[])),arc(s(24)*s(12),0,s(33)*s(7),(true->[])),arc(s(24)*s(12),1,s(34)*s(6),(true->[])),arc(s(24)*s(12),2,s(15)*s(17),(true->[])),arc(s(26)*s(7),0,s(33)*s(7),(true->[])),arc(s(26)*s(7),1,s(34)*s(6),(true->[])),arc(s(26)*s(7),2,s(28)*s(14),(true->[])),arc(s(25)*s(8),0,s(33)*s(7),(true->[])),arc(s(25)*s(8),1,s(34)*s(6),(true->[])),arc(s(25)*s(8),2,s(22)*s(15),(true->[])),arc(s(4)*s(18),0,s(12)*s(18),(true->[])),arc(s(4)*s(18),1,s(13)*s(18),(true->[])),arc(s(4)*s(18),2,s(2)*s(18),(true->[])),arc(s(14)*s(17),0,s(11)*s(18),(true->[])),arc(s(14)*s(17),1,s(27)*s(11),(true->[])),arc(s(14)*s(17),2,s(23)*s(15),(true->[])),arc(s(16)*s(15),0,s(24)*s(16),(true->[])),arc(s(16)*s(15),1,s(27)*s(11),(true->[])),arc(s(16)*s(15),2,s(23)*s(15),(true->[])),arc(s(21)*s(14),0,s(18)*s(16),(true->[])),arc(s(21)*s(14),1,s(34)*s(6),(true->[])),arc(s(21)*s(14),2,s(30)*s(9),(true->[])),arc(s(15)*s(15),0,s(18)*s(16),(true->[])),arc(s(15)*s(15),1,s(27)*s(11),(true->[])),arc(s(15)*s(15),2,s(23)*s(15),(true->[])),arc(s(2)*s(18),0,s(4)*s(18),(true->[])),arc(s(2)*s(18),1,s(13)*s(18),(true->[])),arc(s(2)*s(18),2,s(9)*s(18),(true->[])),arc(s(17)*s(16),0,s(26)*s(13),(true->[])),arc(s(17)*s(16),1,s(27)*s(11),(true->[])),arc(s(17)*s(16),2,s(8)*s(18),(true->[])),arc(s(11)*s(16),0,s(19)*s(13),(true->[])),arc(s(11)*s(16),1,s(20)*s(11),(true->[])),arc(s(11)*s(16),2,s(8)*s(18),(true->[])),arc(s(29)*s(10),0,s(32)*s(13),(true->[])),arc(s(29)*s(10),1,s(41)*s(6),(true->[])),arc(s(29)*s(10),2,s(39)*s(9),(true->[])),arc(s(44)*s(1),0,s(44)*s(2),(true->[])),arc(s(44)*s(1),1,s(44)*s(1),(true->[])),arc(s(44)*s(1),2,s(44)*s(3),(true->[])),arc(s(44)*s(2),0,s(44)*s(2),(true->[])),arc(s(44)*s(2),1,s(44)*s(1),(true->[])),arc(s(44)*s(2),2,s(44)*s(5),(true->[])),arc(s(43)*s(4),0,s(44)*s(2),(true->[])),arc(s(43)*s(4),1,s(44)*s(1),(true->[])),arc(s(43)*s(4),2,s(36)*s(10),(true->[])),arc(s(44)*s(3),0,s(44)*s(4),(true->[])),arc(s(44)*s(3),1,s(44)*s(1),(true->[])),arc(s(44)*s(3),2,s(44)*s(3),(true->[])),arc(s(25)*s(13),0,s(33)*s(13),(true->[])),arc(s(25)*s(13),1,s(34)*s(11),(true->[])),arc(s(25)*s(13),2,s(22)*s(17),(true->[])),arc(s(30)*s(9),0,s(37)*s(12),(true->[])),arc(s(30)*s(9),1,s(41)*s(6),(true->[])),arc(s(30)*s(9),2,s(39)*s(9),(true->[])),arc(s(34)*s(6),0,s(40)*s(7),(true->[])),arc(s(34)*s(6),1,s(41)*s(6),(true->[])),arc(s(34)*s(6),2,s(39)*s(9),(true->[])),arc(s(42)*s(5),0,s(38)*s(8),(true->[])),arc(s(42)*s(5),1,s(44)*s(1),(true->[])),arc(s(42)*s(5),2,s(44)*s(3),(true->[])),arc(s(15)*s(17),0,s(18)*s(18),(true->[])),arc(s(15)*s(17),1,s(27)*s(11),(true->[])),arc(s(15)*s(17),2,s(23)*s(15),(true->[])),arc(s(26)*s(13),0,s(33)*s(13),(true->[])),arc(s(26)*s(13),1,s(34)*s(11),(true->[])),arc(s(26)*s(13),2,s(28)*s(17),(true->[])),arc(s(27)*s(11),0,s(33)*s(13),(true->[])),arc(s(27)*s(11),1,s(34)*s(11),(true->[])),arc(s(27)*s(11),2,s(30)*s(15),(true->[])),arc(s(31)*s(12),0,s(40)*s(7),(true->[])),arc(s(31)*s(12),1,s(41)*s(6),(true->[])),arc(s(31)*s(12),2,s(22)*s(17),(true->[])),arc(s(33)*s(7),0,s(40)*s(7),(true->[])),arc(s(33)*s(7),1,s(41)*s(6),(true->[])),arc(s(33)*s(7),2,s(35)*s(14),(true->[])),arc(s(32)*s(8),0,s(40)*s(7),(true->[])),arc(s(32)*s(8),1,s(41)*s(6),(true->[])),arc(s(32)*s(8),2,s(29)*s(15),(true->[])),arc(s(11)*s(18),0,s(19)*s(18),(true->[])),arc(s(11)*s(18),1,s(20)*s(18),(true->[])),arc(s(11)*s(18),2,s(8)*s(18),(true->[])),arc(s(21)*s(17),0,s(18)*s(18),(true->[])),arc(s(21)*s(17),1,s(34)*s(11),(true->[])),arc(s(21)*s(17),2,s(30)*s(15),(true->[])),arc(s(23)*s(15),0,s(31)*s(16),(true->[])),arc(s(23)*s(15),1,s(34)*s(11),(true->[])),arc(s(23)*s(15),2,s(30)*s(15),(true->[])),arc(s(28)*s(14),0,s(25)*s(16),(true->[])),arc(s(28)*s(14),1,s(41)*s(6),(true->[])),arc(s(28)*s(14),2,s(39)*s(9),(true->[])),arc(s(22)*s(15),0,s(25)*s(16),(true->[])),arc(s(22)*s(15),1,s(34)*s(11),(true->[])),arc(s(22)*s(15),2,s(30)*s(15),(true->[])),arc(s(12)*s(18),0,s(19)*s(18),(true->[])),arc(s(12)*s(18),1,s(20)*s(18),(true->[])),arc(s(12)*s(18),2,s(14)*s(18),(true->[])),arc(s(13)*s(18),0,s(19)*s(18),(true->[])),arc(s(13)*s(18),1,s(20)*s(18),(true->[])),arc(s(13)*s(18),2,s(16)*s(18),(true->[])),arc(s(24)*s(16),0,s(33)*s(13),(true->[])),arc(s(24)*s(16),1,s(34)*s(11),(true->[])),arc(s(24)*s(16),2,s(15)*s(18),(true->[])),arc(s(18)*s(16),0,s(26)*s(13),(true->[])),arc(s(18)*s(16),1,s(27)*s(11),(true->[])),arc(s(18)*s(16),2,s(15)*s(18),(true->[])),arc(s(9)*s(18),0,s(17)*s(18),(true->[])),arc(s(9)*s(18),1,s(20)*s(18),(true->[])),arc(s(9)*s(18),2,s(16)*s(18),(true->[])),arc(s(8)*s(18),0,s(11)*s(18),(true->[])),arc(s(8)*s(18),1,s(20)*s(18),(true->[])),arc(s(8)*s(18),2,s(16)*s(18),(true->[])),arc(s(32)*s(13),0,s(40)*s(13),(true->[])),arc(s(32)*s(13),1,s(41)*s(11),(true->[])),arc(s(32)*s(13),2,s(29)*s(17),(true->[])),arc(s(39)*s(9),0,s(43)*s(12),(true->[])),arc(s(39)*s(9),1,s(44)*s(6),(true->[])),arc(s(39)*s(9),2,s(44)*s(9),(true->[])),arc(s(41)*s(6),0,s(44)*s(7),(true->[])),arc(s(41)*s(6),1,s(44)*s(6),(true->[])),arc(s(41)*s(6),2,s(44)*s(9),(true->[])),arc(s(44)*s(5),0,s(44)*s(8),(true->[])),arc(s(44)*s(5),1,s(44)*s(1),(true->[])),arc(s(44)*s(5),2,s(44)*s(3),(true->[])),arc(s(36)*s(10),0,s(38)*s(13),(true->[])),arc(s(36)*s(10),1,s(44)*s(6),(true->[])),arc(s(36)*s(10),2,s(44)*s(9),(true->[])),arc(s(44)*s(4),0,s(44)*s(2),(true->[])),arc(s(44)*s(4),1,s(44)*s(1),(true->[])),arc(s(44)*s(4),2,s(44)*s(10),(true->[])),arc(s(22)*s(17),0,s(25)*s(18),(true->[])),arc(s(22)*s(17),1,s(34)*s(11),(true->[])),arc(s(22)*s(17),2,s(30)*s(15),(true->[])),arc(s(33)*s(13),0,s(40)*s(13),(true->[])),arc(s(33)*s(13),1,s(41)*s(11),(true->[])),arc(s(33)*s(13),2,s(35)*s(17),(true->[])),arc(s(34)*s(11),0,s(40)*s(13),(true->[])),arc(s(34)*s(11),1,s(41)*s(11),(true->[])),arc(s(34)*s(11),2,s(39)*s(15),(true->[])),arc(s(37)*s(12),0,s(44)*s(7),(true->[])),arc(s(37)*s(12),1,s(44)*s(6),(true->[])),arc(s(37)*s(12),2,s(29)*s(17),(true->[])),arc(s(40)*s(7),0,s(44)*s(7),(true->[])),arc(s(40)*s(7),1,s(44)*s(6),(true->[])),arc(s(40)*s(7),2,s(42)*s(14),(true->[])),arc(s(38)*s(8),0,s(44)*s(7),(true->[])),arc(s(38)*s(8),1,s(44)*s(6),(true->[])),arc(s(38)*s(8),2,s(36)*s(15),(true->[])),arc(s(18)*s(18),0,s(26)*s(18),(true->[])),arc(s(18)*s(18),1,s(27)*s(18),(true->[])),arc(s(18)*s(18),2,s(15)*s(18),(true->[])),arc(s(28)*s(17),0,s(25)*s(18),(true->[])),arc(s(28)*s(17),1,s(41)*s(11),(true->[])),arc(s(28)*s(17),2,s(39)*s(15),(true->[])),arc(s(30)*s(15),0,s(37)*s(16),(true->[])),arc(s(30)*s(15),1,s(41)*s(11),(true->[])),arc(s(30)*s(15),2,s(39)*s(15),(true->[])),arc(s(35)*s(14),0,s(32)*s(16),(true->[])),arc(s(35)*s(14),1,s(44)*s(6),(true->[])),arc(s(35)*s(14),2,s(44)*s(9),(true->[])),arc(s(29)*s(15),0,s(32)*s(16),(true->[])),arc(s(29)*s(15),1,s(41)*s(11),(true->[])),arc(s(29)*s(15),2,s(39)*s(15),(true->[])),arc(s(19)*s(18),0,s(26)*s(18),(true->[])),arc(s(19)*s(18),1,s(27)*s(18),(true->[])),arc(s(19)*s(18),2,s(21)*s(18),(true->[])),arc(s(20)*s(18),0,s(26)*s(18),(true->[])),arc(s(20)*s(18),1,s(27)*s(18),(true->[])),arc(s(20)*s(18),2,s(23)*s(18),(true->[])),arc(s(31)*s(16),0,s(40)*s(13),(true->[])),arc(s(31)*s(16),1,s(41)*s(11),(true->[])),arc(s(31)*s(16),2,s(22)*s(18),(true->[])),arc(s(25)*s(16),0,s(33)*s(13),(true->[])),arc(s(25)*s(16),1,s(34)*s(11),(true->[])),arc(s(25)*s(16),2,s(22)*s(18),(true->[])),arc(s(14)*s(18),0,s(11)*s(18),(true->[])),arc(s(14)*s(18),1,s(27)*s(18),(true->[])),arc(s(14)*s(18),2,s(23)*s(18),(true->[])),arc(s(16)*s(18),0,s(24)*s(18),(true->[])),arc(s(16)*s(18),1,s(27)*s(18),(true->[])),arc(s(16)*s(18),2,s(23)*s(18),(true->[])),arc(s(15)*s(18),0,s(18)*s(18),(true->[])),arc(s(15)*s(18),1,s(27)*s(18),(true->[])),arc(s(15)*s(18),2,s(23)*s(18),(true->[])),arc(s(17)*s(18),0,s(26)*s(18),(true->[])),arc(s(17)*s(18),1,s(27)*s(18),(true->[])),arc(s(17)*s(18),2,s(8)*s(18),(true->[])),arc(s(29)*s(17),0,s(32)*s(18),(true->[])),arc(s(29)*s(17),1,s(41)*s(11),(true->[])),arc(s(29)*s(17),2,s(39)*s(15),(true->[])),arc(s(40)*s(13),0,s(44)*s(13),(true->[])),arc(s(40)*s(13),1,s(44)*s(11),(true->[])),arc(s(40)*s(13),2,s(42)*s(17),(true->[])),arc(s(41)*s(11),0,s(44)*s(13),(true->[])),arc(s(41)*s(11),1,s(44)*s(11),(true->[])),arc(s(41)*s(11),2,s(44)*s(15),(true->[])),arc(s(43)*s(12),0,s(44)*s(7),(true->[])),arc(s(43)*s(12),1,s(44)*s(6),(true->[])),arc(s(43)*s(12),2,s(36)*s(17),(true->[])),arc(s(44)*s(6),0,s(44)*s(7),(true->[])),arc(s(44)*s(6),1,s(44)*s(6),(true->[])),arc(s(44)*s(6),2,s(44)*s(9),(true->[])),arc(s(44)*s(9),0,s(44)*s(12),(true->[])),arc(s(44)*s(9),1,s(44)*s(6),(true->[])),arc(s(44)*s(9),2,s(44)*s(9),(true->[])),arc(s(44)*s(7),0,s(44)*s(7),(true->[])),arc(s(44)*s(7),1,s(44)*s(6),(true->[])),arc(s(44)*s(7),2,s(44)*s(14),(true->[])),arc(s(44)*s(8),0,s(44)*s(7),(true->[])),arc(s(44)*s(8),1,s(44)*s(6),(true->[])),arc(s(44)*s(8),2,s(44)*s(15),(true->[])),arc(s(38)*s(13),0,s(44)*s(13),(true->[])),arc(s(38)*s(13),1,s(44)*s(11),(true->[])),arc(s(38)*s(13),2,s(36)*s(17),(true->[])),arc(s(44)*s(10),0,s(44)*s(13),(true->[])),arc(s(44)*s(10),1,s(44)*s(6),(true->[])),arc(s(44)*s(10),2,s(44)*s(9),(true->[])),arc(s(25)*s(18),0,s(33)*s(18),(true->[])),arc(s(25)*s(18),1,s(34)*s(18),(true->[])),arc(s(25)*s(18),2,s(22)*s(18),(true->[])),arc(s(35)*s(17),0,s(32)*s(18),(true->[])),arc(s(35)*s(17),1,s(44)*s(11),(true->[])),arc(s(35)*s(17),2,s(44)*s(15),(true->[])),arc(s(39)*s(15),0,s(43)*s(16),(true->[])),arc(s(39)*s(15),1,s(44)*s(11),(true->[])),arc(s(39)*s(15),2,s(44)*s(15),(true->[])),arc(s(42)*s(14),0,s(38)*s(16),(true->[])),arc(s(42)*s(14),1,s(44)*s(6),(true->[])),arc(s(42)*s(14),2,s(44)*s(9),(true->[])),arc(s(36)*s(15),0,s(38)*s(16),(true->[])),arc(s(36)*s(15),1,s(44)*s(11),(true->[])),arc(s(36)*s(15),2,s(44)*s(15),(true->[])),arc(s(26)*s(18),0,s(33)*s(18),(true->[])),arc(s(26)*s(18),1,s(34)*s(18),(true->[])),arc(s(26)*s(18),2,s(28)*s(18),(true->[])),arc(s(27)*s(18),0,s(33)*s(18),(true->[])),arc(s(27)*s(18),1,s(34)*s(18),(true->[])),arc(s(27)*s(18),2,s(30)*s(18),(true->[])),arc(s(37)*s(16),0,s(44)*s(13),(true->[])),arc(s(37)*s(16),1,s(44)*s(11),(true->[])),arc(s(37)*s(16),2,s(29)*s(18),(true->[])),arc(s(32)*s(16),0,s(40)*s(13),(true->[])),arc(s(32)*s(16),1,s(41)*s(11),(true->[])),arc(s(32)*s(16),2,s(29)*s(18),(true->[])),arc(s(21)*s(18),0,s(18)*s(18),(true->[])),arc(s(21)*s(18),1,s(34)*s(18),(true->[])),arc(s(21)*s(18),2,s(30)*s(18),(true->[])),arc(s(23)*s(18),0,s(31)*s(18),(true->[])),arc(s(23)*s(18),1,s(34)*s(18),(true->[])),arc(s(23)*s(18),2,s(30)*s(18),(true->[])),arc(s(22)*s(18),0,s(25)*s(18),(true->[])),arc(s(22)*s(18),1,s(34)*s(18),(true->[])),arc(s(22)*s(18),2,s(30)*s(18),(true->[])),arc(s(24)*s(18),0,s(33)*s(18),(true->[])),arc(s(24)*s(18),1,s(34)*s(18),(true->[])),arc(s(24)*s(18),2,s(15)*s(18),(true->[])),arc(s(32)*s(18),0,s(40)*s(18),(true->[])),arc(s(32)*s(18),1,s(41)*s(18),(true->[])),arc(s(32)*s(18),2,s(29)*s(18),(true->[])),arc(s(42)*s(17),0,s(38)*s(18),(true->[])),arc(s(42)*s(17),1,s(44)*s(11),(true->[])),arc(s(42)*s(17),2,s(44)*s(15),(true->[])),arc(s(44)*s(11),0,s(44)*s(13),(true->[])),arc(s(44)*s(11),1,s(44)*s(11),(true->[])),arc(s(44)*s(11),2,s(44)*s(15),(true->[])),arc(s(44)*s(13),0,s(44)*s(13),(true->[])),arc(s(44)*s(13),1,s(44)*s(11),(true->[])),arc(s(44)*s(13),2,s(44)*s(17),(true->[])),arc(s(44)*s(15),0,s(44)*s(16),(true->[])),arc(s(44)*s(15),1,s(44)*s(11),(true->[])),arc(s(44)*s(15),2,s(44)*s(15),(true->[])),arc(s(36)*s(17),0,s(38)*s(18),(true->[])),arc(s(36)*s(17),1,s(44)*s(11),(true->[])),arc(s(36)*s(17),2,s(44)*s(15),(true->[])),arc(s(44)*s(12),0,s(44)*s(7),(true->[])),arc(s(44)*s(12),1,s(44)*s(6),(true->[])),arc(s(44)*s(12),2,s(44)*s(17),(true->[])),arc(s(44)*s(14),0,s(44)*s(16),(true->[])),arc(s(44)*s(14),1,s(44)*s(6),(true->[])),arc(s(44)*s(14),2,s(44)*s(9),(true->[])),arc(s(33)*s(18),0,s(40)*s(18),(true->[])),arc(s(33)*s(18),1,s(41)*s(18),(true->[])),arc(s(33)*s(18),2,s(35)*s(18),(true->[])),arc(s(34)*s(18),0,s(40)*s(18),(true->[])),arc(s(34)*s(18),1,s(41)*s(18),(true->[])),arc(s(34)*s(18),2,s(39)*s(18),(true->[])),arc(s(43)*s(16),0,s(44)*s(13),(true->[])),arc(s(43)*s(16),1,s(44)*s(11),(true->[])),arc(s(43)*s(16),2,s(36)*s(18),(true->[])),arc(s(38)*s(16),0,s(44)*s(13),(true->[])),arc(s(38)*s(16),1,s(44)*s(11),(true->[])),arc(s(38)*s(16),2,s(36)*s(18),(true->[])),arc(s(28)*s(18),0,s(25)*s(18),(true->[])),arc(s(28)*s(18),1,s(41)*s(18),(true->[])),arc(s(28)*s(18),2,s(39)*s(18),(true->[])),arc(s(30)*s(18),0,s(37)*s(18),(true->[])),arc(s(30)*s(18),1,s(41)*s(18),(true->[])),arc(s(30)*s(18),2,s(39)*s(18),(true->[])),arc(s(29)*s(18),0,s(32)*s(18),(true->[])),arc(s(29)*s(18),1,s(41)*s(18),(true->[])),arc(s(29)*s(18),2,s(39)*s(18),(true->[])),arc(s(31)*s(18),0,s(40)*s(18),(true->[])),arc(s(31)*s(18),1,s(41)*s(18),(true->[])),arc(s(31)*s(18),2,s(22)*s(18),(true->[])),arc(s(40)*s(18),0,s(44)*s(18),(true->[])),arc(s(40)*s(18),1,s(44)*s(18),(true->[])),arc(s(40)*s(18),2,s(42)*s(18),(true->[])),arc(s(41)*s(18),0,s(44)*s(18),(true->[])),arc(s(41)*s(18),1,s(44)*s(18),(true->[])),arc(s(41)*s(18),2,s(44)*s(18),(true->[])),arc(s(38)*s(18),0,s(44)*s(18),(true->[])),arc(s(38)*s(18),1,s(44)*s(18),(true->[])),arc(s(38)*s(18),2,s(36)*s(18),(true->[])),arc(s(44)*s(17),0,s(44)*s(18),(true->[])),arc(s(44)*s(17),1,s(44)*s(11),(true->[])),arc(s(44)*s(17),2,s(44)*s(15),(true->[])),arc(s(44)*s(16),0,s(44)*s(13),(true->[])),arc(s(44)*s(16),1,s(44)*s(11),(true->[])),arc(s(44)*s(16),2,s(44)*s(18),(true->[])),arc(s(35)*s(18),0,s(32)*s(18),(true->[])),arc(s(35)*s(18),1,s(44)*s(18),(true->[])),arc(s(35)*s(18),2,s(44)*s(18),(true->[])),arc(s(39)*s(18),0,s(43)*s(18),(true->[])),arc(s(39)*s(18),1,s(44)*s(18),(true->[])),arc(s(39)*s(18),2,s(44)*s(18),(true->[])),arc(s(36)*s(18),0,s(38)*s(18),(true->[])),arc(s(36)*s(18),1,s(44)*s(18),(true->[])),arc(s(36)*s(18),2,s(44)*s(18),(true->[])),arc(s(37)*s(18),0,s(44)*s(18),(true->[])),arc(s(37)*s(18),1,s(44)*s(18),(true->[])),arc(s(37)*s(18),2,s(29)*s(18),(true->[])),arc(s(42)*s(18),0,s(38)*s(18),(true->[])),arc(s(42)*s(18),1,s(44)*s(18),(true->[])),arc(s(42)*s(18),2,s(44)*s(18),(true->[])),arc(s(44)*s(18),0,s(44)*s(18),(true->[])),arc(s(44)*s(18),1,s(44)*s(18),(true->[])),arc(s(44)*s(18),2,s(44)*s(18),(true->[])),arc(s(43)*s(18),0,s(44)*s(18),(true->[])),arc(s(43)*s(18),1,s(44)*s(18),(true->[])),arc(s(43)*s(18),2,s(36)*s(18),(true->[]))],[],[],[])).
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Symmetries
List of mappings (e.g., permutation of arguments, permutation of items, permutation of attributes, permutation of values, translation of attributes) that preserve the solutions of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1490: Illustrating the SUM_WIDTH_ZIGZAG constraint of the Example slot
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Automaton Figures 4.1491 and 4.1492 respectively depict the automaton associated with the constraint
SUM_WIDTH_ZIGZAG and its simplified form.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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= s





C ← default
D ← 0
R← default





< a

> b

< c

> d

< e

> f

R + C

>

=

<

>
{
D
←

D
+

1}

<
>

{D
← 0}

<
{

C
←

D
+

1
D
←

0

}

>{
C ← C + D + 1
D ← 0

}

<



C ← default
D ← 0
R← R + C





>

<
{
D
←

D
+

1}
>

{
C
←

D
+

1
D
←

0

}

<{D ←
0}

>



C ← default
D ← 0
R← R + C





<{
C ← C + D + 1
D ← 0

}

Figure 4.1491: Automaton for the SUM_WIDTH_ZIGZAG constraint obtained by apply-
ing decoration Table 3.37 to the seed transducer of the ZIGZAG pattern where default

is 0; (1) missing transitions from a, b, c, d, e, f to s are labelled by =; (2) on transitions
from b, c, e, f to s the register D is reset to its initial value; (3) on transitions from c, f
to s the register R is updated wrt C and the register C is reset to its initial value
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= s{R← default}

< a
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<
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Figure 4.1492: Simplified automaton for the SUM_WIDTH_ZIGZAG constraint ob-
tained by applying decoration Table 3.41 to the seed transducer of the ZIGZAG pat-
tern where default is 0; missing transitions from a, b, c, d, e, f to s are labelled by =;
Ri −Ri−1 ≥ 0 and −Ri +Ri−1 + 2 ≥ 0 are linear invariants.
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Table 4.385: Concrete glue matrix, derived from the parametrised glue ma-
trix 3.22, for the SUM_WIDTH_ZIGZAG constraint defined as the composition of the
ZIGZAG pattern , the feature WIDTH , and the aggregator sum ; cells of the glue ma-

trix are coloured with the colour of the constituent to which they are related.
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s a b c d e f

s 0 0 0 0 0 0 0

a 0 0 0 1
R

0 2
C

0

b 0 0 3
C

0 2
C

0 2
R

c 0 1
L

0 1
M

0 2
L

0

d 0 0 2
C

0 0 0 1
R

e 0 2
C

0 2
R

0 3
C

0

f 0 0 2
L

0 1
L

0 1
M

Table 4.386: Concrete glue matrix, not directly derived from the parametrised glue
matrix 3.22, for the simplified automaton of the SUM_WIDTH_ZIGZAG constraint
defined as the composition of the ZIGZAG pattern , the feature WIDTH , and the
aggregator sum ; cells of the glue matrix are coloured with the colour of the con-

stituent to which they are related.
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Specialisation

s
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Figure 4.1493: (left) Automaton without registers for the
SUM_WIDTH_ZIGZAG_EQ_UP constraint; it describes all sequences maximising
the sum of the widths of all the occurrences of the ZIGZAG pattern of a sequence
of sv variables, i.e. max(0, sv − 2) of the Restrictions slot (see ¬). (right) All
corresponding solutions for sv− 1 ∈ {2, 3, 4, 5}.


Specialisation
Specialisations of the constraint expressed as constant size automata without registers.
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Figure 4.1494: Automata without registers for the (A) SUM_WIDTH_ZIG-
ZAG_IS_EVEN and the (B) SUM_WIDTH_ZIGZAG_IS_ODD constraints; they respec-
tively achieve an even/odd sum of width of the ZIGZAG pattern on a sequence of n
variables; the second symbol represents whether the register R is even or odd.
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SURF_BUMP_ON_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the BUMP_ON_DECREASING_SEQUENCE pattern.

Constraint SURF_BUMP_ON_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> > < > >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
BUMP_ON_DECREASING_SEQUENCE is identified then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of BUMP_ON_DECREASING_SEQUENCE.
An occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE is the subsequence
which matches the regular expression ‘>><>>’.
Assume that the occurrence of the pattern BUMP_ON_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i+ 2 to index j.

Example Figure 4.1495 provides an example where the SURF_BUMP_ON_DECREASING_SEQUENCE

([7, 6, 5, 6, 5, 4, 1, 4, 7, 5, 4, 2, 5, 4, 3, 3], [0, 0, 0, 0, 16, 0, 0, 0, 0, 0, 0, 0, 0, 11, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_bump_on_decreasing_sequence,['20141203']).

ctr_origin(surf_bump_on_decreasing_sequence, 'Based on the \\hyperlink{Pbump_on_decreasing_sequence}{\\pattern{bump\\_on\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(surf_bump_on_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_bump_on_decreasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_bump_on_decreasing_sequence, []).

ctr_functional_dependency(surf_bump_on_decreasing_sequence, 2, [1,3]).

ctr_typical(surf_bump_on_decreasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).




ctr_key_words(surf_bump_on_decreasing_sequence,[]).

ctr_eval(surf_bump_on_decreasing_sequence, [checker(surf_bump_on_decreasing_sequence_c),
    automaton(surf_bump_on_decreasing_sequence_a),
    automaton_with_signature(surf_bump_on_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_bump_on_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_bump_on_decreasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

surf_bump_on_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, v, C, A1000, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_bump_on_decreasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_bump_on_decreasing_sequence_c([Xj|Xs], Default, t, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_bump_on_decreasing_sequence, surf_bump_on_decreasing_sequence_a, pair_signature(2,signature)).

surf_bump_on_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_bump_on_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_bump_on_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,LT,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(u,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(u,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(u,GT,v,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(v,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(v,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(v,GT,t,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1495: Illustrating the SURF_BUMP_ON_DECREASING_SEQUENCE constraint
of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_DECREASING

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING pattern.

Constraint SURF_DECREASING(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of DECREASING is iden-
tified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the
feature value of the corresponding occurrence of DECREASING.
An occurrence of the pattern DECREASING is the subsequence which matches the regular
expression ‘>’.
Assume that the occurrence of the pattern DECREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example Figure 4.1496 provides an example where the SURF_DECREASING

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 6, 0, 0, 0, 0, 10, 0, 7, 4, 0, 0, 0, 10, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_decreasing,['20141203']).

ctr_origin(surf_decreasing, 'Based on the \\hyperlink{Pdecreasing}{\\pattern{decreasing}} pattern.', []).

ctr_arguments(surf_decreasing,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_decreasing, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_decreasing, []).

ctr_functional_dependency(surf_decreasing, 2, [1,3]).

ctr_typical(surf_decreasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(surf_decreasing,[]).

ctr_eval(surf_decreasing, [checker(surf_decreasing_c),
    automaton(surf_decreasing_a),
    automaton_with_signature(surf_decreasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_decreasing_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_decreasing_c(VARS, Default, s, 0, 0, Fs, Es).

surf_decreasing_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+Xi+Xj,
        Ei=Default, !,
        surf_decreasing_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_decreasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_decreasing_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_decreasing, surf_decreasing_a, pair_signature(2,signature)).

surf_decreasing_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_decreasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_decreasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= D + Xi + Xj #/\ Ei #= Default -> [C, 0])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_decreasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1496: Illustrating the SURF_DECREASING constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint SURF_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (> | =)∗ > |
>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of DECREASING_SEQUENCE.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example Figure 4.1497 provides an example where the SURF_DECREASING_SEQUENCE

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 6, 0, 0, 0, 0, 18, 0, 0, 0, 0, 0, 0, 10, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_decreasing_sequence,['20141203']).

ctr_origin(surf_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(surf_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_decreasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_decreasing_sequence, []).

ctr_functional_dependency(surf_decreasing_sequence, 2, [1,3]).

ctr_typical(surf_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(surf_decreasing_sequence,[]).

ctr_eval(surf_decreasing_sequence, [checker(surf_decreasing_sequence_c),
    automaton(surf_decreasing_sequence_a),
    automaton_with_signature(surf_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_decreasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

surf_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi+Xj,
        surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xj),
        surf_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xj,
        surf_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        surf_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_decreasing_sequence, surf_decreasing_sequence_a, pair_signature(2,signature)).

surf_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi + Xj, 0])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xj, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xj])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1497: Illustrating the SURF_DECREASING_SEQUENCE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_DECREASING_TERRACE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint SURF_DECREASING_TERRACE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>=+>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_TERRACE is identified then FEATURES[i] is the default value DEFAULT; otherwise
FEATURES[i] gives the feature value of the corresponding occurrence of DECREAS-
ING_TERRACE.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example Figure 4.1498 provides an example where the SURF_DECREASING_TERRACE

([6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 4, 0, 0, 0, 0, 0, 8, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_decreasing_terrace,['20141203']).

ctr_origin(surf_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(surf_decreasing_terrace,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_decreasing_terrace, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_decreasing_terrace, []).

ctr_functional_dependency(surf_decreasing_terrace, 2, [1,3]).

ctr_typical(surf_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).




ctr_key_words(surf_decreasing_terrace,[]).

ctr_eval(surf_decreasing_terrace, [checker(surf_decreasing_terrace_c),
    automaton(surf_decreasing_terrace_a),
    automaton_with_signature(surf_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_decreasing_terrace_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_decreasing_terrace_c(VARS, Default, s, 0, 0, Fs, Es).

surf_decreasing_terrace_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_decreasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_decreasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
surf_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_decreasing_terrace, surf_decreasing_terrace_a, pair_signature(2,signature)).

surf_decreasing_terrace_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_decreasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_decreasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,GT,r,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1498: Illustrating the SURF_DECREASING_TERRACE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_DIP_ON_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the DIP_ON_INCREASING_SEQUENCE pattern.

Constraint SURF_DIP_ON_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< < > < <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
DIP_ON_INCREASING_SEQUENCE is identified then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of DIP_ON_INCREASING_SEQUENCE.
An occurrence of the pattern DIP_ON_INCREASING_SEQUENCE is the subsequence
which matches the regular expression ‘<<><<’.
Assume that the occurrence of the pattern DIP_ON_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i+ 2 to index j.

Example Figure 4.1499 provides an example where the SURF_DIP_ON_INCREASING_SEQUENCE

([1, 2, 3, 2, 5, 6, 7, 4, 1, 3, 4, 6, 1, 2, 4, 4], [0, 0, 0, 0, 10, 0, 0, 0, 0, 0, 0, 0, 0, 9, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 5
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_dip_on_increasing_sequence,['20141203']).

ctr_origin(surf_dip_on_increasing_sequence, 'Based on the \\hyperlink{Pdip_on_increasing_sequence}{\\pattern{dip\\_on\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(surf_dip_on_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_dip_on_increasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_dip_on_increasing_sequence, []).

ctr_functional_dependency(surf_dip_on_increasing_sequence, 2, [1,3]).

ctr_typical(surf_dip_on_increasing_sequence,[size('VARIABLES')>5,range('VARIABLES'^var)>2]).




ctr_key_words(surf_dip_on_increasing_sequence,[]).

ctr_eval(surf_dip_on_increasing_sequence, [checker(surf_dip_on_increasing_sequence_c),
    automaton(surf_dip_on_increasing_sequence_a),
    automaton_with_signature(surf_dip_on_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_dip_on_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_dip_on_increasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

surf_dip_on_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, v, C, A1000, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_dip_on_increasing_sequence_c([Xi,Xj|Xs], Default, v, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_dip_on_increasing_sequence_c([Xj|Xs], Default, t, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_dip_on_increasing_sequence, surf_dip_on_increasing_sequence_a, pair_signature(2,signature)).

surf_dip_on_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_dip_on_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_dip_on_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u),
        sink(v)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(u,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(u,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(u,LT,v,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(v,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(v,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(v,LT,t,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_dip_on_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1499: Illustrating the SURF_DIP_ON_INCREASING_SEQUENCE constraint of
the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_GORGE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint SURF_GORGE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of GORGE is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of GORGE.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example Figure 4.1500 provides an example where the SURF_GORGE

([1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 11, 0, 0, 0, 0, 0, 0, 0, 0, 0, 9, 0, 5, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_gorge,['20141203']).

ctr_origin(surf_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(surf_gorge,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_gorge, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_gorge, []).

ctr_functional_dependency(surf_gorge, 2, [1,3]).

ctr_typical(surf_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(surf_gorge,[]).

ctr_eval(surf_gorge, [checker(surf_gorge_c),
    automaton(surf_gorge_a),
    automaton_with_signature(surf_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_gorge_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_gorge_c(VARS, Default, s, 0, 0, Fs, Es).

surf_gorge_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_gorge_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_gorge_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_gorge_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_gorge_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_gorge_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_gorge_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xi),
        surf_gorge_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        surf_gorge_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_gorge_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_gorge_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
surf_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_gorge_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_gorge, surf_gorge_a, pair_signature(2,signature)).

surf_gorge_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_gorge_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_gorge_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi, 0])),
        arc(r,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xi, 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(u,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(u,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(u,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1500: Illustrating the SURF_GORGE constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3070 SURF_INCREASING

SURF_INCREASING

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING pattern.

Constraint SURF_INCREASING(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of INCREASING is iden-
tified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the
feature value of the corresponding occurrence of INCREASING.
An occurrence of the pattern INCREASING is the subsequence which matches the regular
expression ‘<’.
Assume that the occurrence of the pattern INCREASING starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i to index j+1.

Example Figure 4.1501 provides an example where the SURF_INCREASING

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 8, 0, 0, 0, 0, 4, 0, 7, 10, 0, 0, 0, 4, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_increasing,['20141203']).

ctr_origin(surf_increasing, 'Based on the \\hyperlink{Pincreasing}{\\pattern{increasing}} pattern.', []).

ctr_arguments(surf_increasing,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_increasing, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_increasing, []).

ctr_functional_dependency(surf_increasing, 2, [1,3]).

ctr_typical(surf_increasing,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(surf_increasing,[]).

ctr_eval(surf_increasing, [checker(surf_increasing_c),
    automaton(surf_increasing_a),
    automaton_with_signature(surf_increasing_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_increasing_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_increasing_c(VARS, Default, s, 0, 0, Fs, Es).

surf_increasing_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_increasing_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_increasing_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+Xi+Xj,
        Ei=Default, !,
        surf_increasing_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_increasing, surf_increasing_a, pair_signature(2,signature)).

surf_increasing_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_increasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_increasing_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,s,(Fi #= D + Xi + Xj #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_increasing.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1501: Illustrating the SURF_INCREASING constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint SURF_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ < |
<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INCREASING_SEQUENCE.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example Figure 4.1502 provides an example where the SURF_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 8, 0, 0, 0, 0, 17, 0, 0, 0, 0, 0, 0, 4, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_increasing_sequence,['20141203']).

ctr_origin(surf_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(surf_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_increasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_increasing_sequence, []).

ctr_functional_dependency(surf_increasing_sequence, 2, [1,3]).

ctr_typical(surf_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(surf_increasing_sequence,[]).

ctr_eval(surf_increasing_sequence, [checker(surf_increasing_sequence_c),
    automaton(surf_increasing_sequence_a),
    automaton_with_signature(surf_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_increasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

surf_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi+Xj,
        surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        surf_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xj,
        surf_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xj),
        surf_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_increasing_sequence, surf_increasing_sequence_a, pair_signature(2,signature)).

surf_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi + Xj, 0])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xj])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xj, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1502: Illustrating the SURF_INCREASING_SEQUENCE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_INCREASING_TERRACE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint SURF_INCREASING_TERRACE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<=+<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_TERRACE is identified then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of INCREAS-
ING_TERRACE.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature SURF computes the sum of the values from index
i+ 1 to index j.

Example Figure 4.1503 provides an example where the SURF_INCREASING_TERRACE

([1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 10, 0, 0, 0, 0, 0, 0, 9, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_increasing_terrace,['20141203']).

ctr_origin(surf_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(surf_increasing_terrace,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_increasing_terrace, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_increasing_terrace, []).

ctr_functional_dependency(surf_increasing_terrace, 2, [1,3]).

ctr_typical(surf_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).




ctr_key_words(surf_increasing_terrace,[]).

ctr_eval(surf_increasing_terrace, [checker(surf_increasing_terrace_c),
    automaton(surf_increasing_terrace_a),
    automaton_with_signature(surf_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_increasing_terrace_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_increasing_terrace_c(VARS, Default, s, 0, 0, Fs, Es).

surf_increasing_terrace_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_increasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_increasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_increasing_terrace_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
surf_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_increasing_terrace_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_increasing_terrace, surf_increasing_terrace_a, pair_signature(2,signature)).

surf_increasing_terrace_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_increasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_increasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,LT,r,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1503: Illustrating the SURF_INCREASING_TERRACE constraint of the Exam-
ple slot



3080 SURF_INCREASING_TERRACE

Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3082 SURF_INFLEXION

SURF_INFLEXION

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint SURF_INFLEXION(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of INFLEXION is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INFLEXION.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example Figure 4.1504 provides an example where the SURF_INFLEXION

([1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 14, 0, 0, 11, 5, 2, 5, 1, 5, 0, 6, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_inflexion,['20141203']).

ctr_origin(surf_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(surf_inflexion,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_inflexion, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_inflexion, []).

ctr_functional_dependency(surf_inflexion, 2, [1,3]).

ctr_typical(surf_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(surf_inflexion,[]).

ctr_eval(surf_inflexion, [checker(surf_inflexion_c),
    automaton(surf_inflexion_a),
    automaton_with_signature(surf_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_inflexion_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_inflexion_c(VARS, Default, s, 0, 0, Fs, Es).

surf_inflexion_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_inflexion_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_inflexion_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
surf_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_inflexion_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_inflexion_c([Xj|Xs], Default, t, C, 0, [Fj|Fs], [Ej|Es]).
surf_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_inflexion_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_inflexion_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_inflexion_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_inflexion, surf_inflexion_a, pair_signature(2,signature)).

surf_inflexion_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,LT,r,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_PEAK

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint SURF_PEAK(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (= | <)∗ (> | =)∗ >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PEAK is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of PEAK.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example Figure 4.1505 provides an example where the SURF_PEAK

([7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 9, 0, 0, 0, 0, 14, 0, 0, 0, 9, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_peak,['20141203']).

ctr_origin(surf_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(surf_peak,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_peak, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_peak, []).

ctr_functional_dependency(surf_peak, 2, [1,3]).

ctr_typical(surf_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(surf_peak,[]).

ctr_eval(surf_peak, [checker(surf_peak_c),
    automaton(surf_peak_a),
    automaton_with_signature(surf_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_peak_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_peak_c(VARS, Default, s, 0, 0, Fs, Es).

surf_peak_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_peak_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_peak_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_peak_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_peak_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_peak_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_peak_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_peak_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_peak_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
surf_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xi),
        surf_peak_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_peak_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        surf_peak_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_peak, surf_peak_a, pair_signature(2,signature)).

surf_peak_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_peak_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_peak_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi, 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xi, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1505: Illustrating the SURF_PEAK constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_PLAIN

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint SURF_PLAIN(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>=∗<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PLAIN is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of PLAIN.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example Figure 4.1506 provides an example where the SURF_PLAIN

([2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 5, 0, 0, 0, 4, 0, 0, 0, 0, 6, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_plain,['20141203']).

ctr_origin(surf_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(surf_plain,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_plain, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_plain, []).

ctr_functional_dependency(surf_plain, 2, [1,3]).

ctr_typical(surf_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(surf_plain,[]).

ctr_eval(surf_plain, [checker(surf_plain_c),
    automaton(surf_plain_a),
    automaton_with_signature(surf_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_plain_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_plain_c(VARS, Default, s, 0, 0, Fs, Es).

surf_plain_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_plain_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
surf_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_plain, surf_plain_a, pair_signature(2,signature)).

surf_plain_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,LT,s,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,LT,s,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1506: Illustrating the SURF_PLAIN constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



SURF_PLAIN 3093



3094 SURF_PLATEAU

SURF_PLATEAU

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint SURF_PLATEAU(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<=∗>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PLATEAU is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of PLATEAU.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example Figure 4.1507 provides an example where the SURF_PLATEAU

([7, 5, 2, 3, 1, 2, 2, 4, 3, 3, 4, 5, 5, 2, 2, 5], [0, 0, 0, 3, 0, 0, 0, 4, 0, 0, 0, 0, 10, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_plateau,['20141203']).

ctr_origin(surf_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(surf_plateau,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_plateau, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_plateau, []).

ctr_functional_dependency(surf_plateau, 2, [1,3]).

ctr_typical(surf_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(surf_plateau,[]).

ctr_eval(surf_plateau, [checker(surf_plateau_c),
    automaton(surf_plateau_a),
    automaton_with_signature(surf_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_plateau_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_plateau_c(VARS, Default, s, 0, 0, Fs, Es).

surf_plateau_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_plateau_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_plateau, surf_plateau_a, pair_signature(2,signature)).

surf_plateau_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,GT,s,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,GT,s,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1507: Illustrating the SURF_PLATEAU constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_PROPER_PLAIN

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint SURF_PROPER_PLAIN(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> =+ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PROPER_PLAIN is
identified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives
the feature value of the corresponding occurrence of PROPER_PLAIN.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends at
position j. The feature SURF computes the sum of the values from index i+ 1 to index
j.

Example Figure 4.1508 provides an example where the SURF_PROPER_PLAIN

([2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 10, 0, 0, 0, 0, 8, 0, 0, 0, 0, 0, 9, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_proper_plain,['20141203']).

ctr_origin(surf_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(surf_proper_plain,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_proper_plain, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_proper_plain, []).

ctr_functional_dependency(surf_proper_plain, 2, [1,3]).

ctr_typical(surf_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(surf_proper_plain,[]).

ctr_eval(surf_proper_plain, [checker(surf_proper_plain_c),
    automaton(surf_proper_plain_a),
    automaton_with_signature(surf_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_proper_plain_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_proper_plain_c(VARS, Default, s, 0, 0, Fs, Es).

surf_proper_plain_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_proper_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plain_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
surf_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_proper_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_proper_plain, surf_proper_plain_a, pair_signature(2,signature)).

surf_proper_plain_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_proper_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_proper_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,s,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1508: Illustrating the SURF_PROPER_PLAIN constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3102 SURF_PROPER_PLATEAU

SURF_PROPER_PLATEAU

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint SURF_PROPER_PLATEAU(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< =+ >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PROPER_PLATEAU is
identified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives
the feature value of the corresponding occurrence of PROPER_PLATEAU.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i + 1
to index j.

Example Figure 4.1509 provides an example where the SURF_PROPER_PLATEAU

([7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 6, 0, 0, 0, 0, 8, 0, 0, 0, 0, 0, 15, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_proper_plateau,['20141203']).

ctr_origin(surf_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(surf_proper_plateau,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_proper_plateau, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_proper_plateau, []).

ctr_functional_dependency(surf_proper_plateau, 2, [1,3]).

ctr_typical(surf_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(surf_proper_plateau,[]).

ctr_eval(surf_proper_plateau, [checker(surf_proper_plateau_c),
    automaton(surf_proper_plateau_a),
    automaton_with_signature(surf_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_proper_plateau_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_proper_plateau_c(VARS, Default, s, 0, 0, Fs, Es).

surf_proper_plateau_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_proper_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_proper_plateau_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
surf_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+Xi,
        Ei=Default, !,
        surf_proper_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_proper_plateau, surf_proper_plateau_a, pair_signature(2,signature)).

surf_proper_plateau_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_proper_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_proper_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,s,(Fi #= D + Xi #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1509: Illustrating the SURF_PROPER_PLATEAU constraint of the Example
slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3106 SURF_STEADY

SURF_STEADY

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY pattern.

Constraint SURF_STEADY(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

=

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of STEADY is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of STEADY.
An occurrence of the pattern STEADY is the subsequence which matches the regular
expression ‘=’.
Assume that the occurrence of the pattern STEADY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i to index j + 1.

Example Figure 4.1510 provides an example where the SURF_STEADY

([1, 1, 7, 3, 3, 5, 5, 5, 6, 5, 5, 5, 7, 2, 6, 6], [2, 0, 0, 6, 0, 10, 10, 0, 0, 10, 10, 0, 0, 0, 12, 0], 0)
constraint holds.

Typical |VARIABLES| > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_steady,['20141203']).

ctr_origin(surf_steady, 'Based on the \\hyperlink{Psteady}{\\pattern{steady}} pattern.', []).

ctr_arguments(surf_steady,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_steady, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_steady, []).

ctr_functional_dependency(surf_steady, 2, [1,3]).

ctr_typical(surf_steady,[size('VARIABLES')>1]).




ctr_key_words(surf_steady,[]).

ctr_eval(surf_steady, [checker(surf_steady_c),
    automaton(surf_steady_a),
    automaton_with_signature(surf_steady_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_steady_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_steady_c(VARS, Default, s, 0, 0, Fs, Es).

surf_steady_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_steady_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_steady_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_steady_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi is D+Xi+Xj,
        Ei=Default, !,
        surf_steady_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_steady, surf_steady_a, pair_signature(2,signature)).

surf_steady_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_steady_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_steady_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= D + Xi + Xj #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_steady.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



SURF_STEADY 3107

= < > = < = = < > = = < > < =

2

steady 1

6

steady 2

10

steady 3

10

steady 4

10

steady 5

10

steady 6

12
feature values
(SURF)

steady 7

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

7

VARIABLES

va
lu

es

1 1

7

3 3

5 5 5

6

5 5 5

7

2

6 6

2 0 0 6 0 10 10 0 0 10 10 0 0 0 12 0 FEATURES

Figure 4.1510: Illustrating the SURF_STEADY constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3110 SURF_STEADY_SEQUENCE

SURF_STEADY_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint SURF_STEADY_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

=+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of STEADY_SEQUENCE is
identified (even if this occurrence of pattern is not complete) then FEATURES[i] is the de-
fault value DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding
occurrence of STEADY_SEQUENCE.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature SURF computes the sum of the values from index i to
index j + 1.

Example Figure 4.1511 provides an example where the SURF_STEADY_SEQUENCE

([3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 2, 0, 0, 15, 0, 0, 0, 4, 0, 8, 0, 0, 0, 2, 0], 0)
constraint holds.

Typical |VARIABLES| > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_steady_sequence,['20141203']).

ctr_origin(surf_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(surf_steady_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_steady_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_steady_sequence, []).

ctr_functional_dependency(surf_steady_sequence, 2, [1,3]).

ctr_typical(surf_steady_sequence,[size('VARIABLES')>1]).




ctr_key_words(surf_steady_sequence,[]).

ctr_eval(surf_steady_sequence, [checker(surf_steady_sequence_c),
    automaton(surf_steady_sequence_a),
    automaton_with_signature(surf_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_steady_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_steady_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

surf_steady_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_steady_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi+Xj,
        surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=C, !,
        surf_steady_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
surf_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xj),
        surf_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_steady_sequence, surf_steady_sequence_a, pair_signature(2,signature)).

surf_steady_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_steady_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_steady_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,r,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi + Xj, 0])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xj, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1511: Illustrating the SURF_STEADY_SEQUENCE constraint of the Example
slot



3112 SURF_STEADY_SEQUENCE

Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_STRICTLY_DECREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint SURF_STRICTLY_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence
of STRICTLY_DECREASING_SEQUENCE is identified (even if this occurrence of
pattern is not complete) then FEATURES[i] is the default value DEFAULT; oth-
erwise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_DECREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature SURF computes the sum of the values
from index i to index j + 1.

Example Figure 4.1512 provides an example where the SURF_STRICTLY_DECREASING_SEQUENCE

([4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 11, 0, 0, 0, 0, 0, 0, 0, 13, 0, 0, 0, 7, 0], 0)
constraint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_strictly_decreasing_sequence,['20141203']).

ctr_origin(surf_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(surf_strictly_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_strictly_decreasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_strictly_decreasing_sequence, []).

ctr_functional_dependency(surf_strictly_decreasing_sequence, 2, [1,3]).

ctr_typical(surf_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(surf_strictly_decreasing_sequence,[]).

ctr_eval(surf_strictly_decreasing_sequence, [checker(surf_strictly_decreasing_sequence_c),
    automaton(surf_strictly_decreasing_sequence_a),
    automaton_with_signature(surf_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_strictly_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_strictly_decreasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

surf_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi+Xj,
        surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xj),
        surf_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=C, !,
        surf_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_strictly_decreasing_sequence, surf_strictly_decreasing_sequence_a, pair_signature(2,signature)).

surf_strictly_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi + Xj, 0])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xj, 0])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_strictly_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1512: Illustrating the SURF_STRICTLY_DECREASING_SEQUENCE constraint
of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_STRICTLY_INCREASING_SEQUENCE

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint SURF_STRICTLY_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
STRICTLY_INCREASING_SEQUENCE is identified (even if this occurrence of pat-
tern is not complete) then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_INCREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature SURF computes the sum of the values from
index i to index j + 1.

Example Figure 4.1513 provides an example where the SURF_STRICTLY_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 8, 0, 0, 0, 0, 16, 0, 0, 0, 0, 0, 0, 6, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_strictly_increasing_sequence,['20141203']).

ctr_origin(surf_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(surf_strictly_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_strictly_increasing_sequence, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_strictly_increasing_sequence, []).

ctr_functional_dependency(surf_strictly_increasing_sequence, 2, [1,3]).

ctr_typical(surf_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(surf_strictly_increasing_sequence,[]).

ctr_eval(surf_strictly_increasing_sequence, [checker(surf_strictly_increasing_sequence_c),
    automaton(surf_strictly_increasing_sequence_a),
    automaton_with_signature(surf_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_strictly_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_strictly_increasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

surf_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi+Xj,
        surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=C, !,
        surf_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
surf_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xj),
        surf_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_strictly_increasing_sequence, surf_strictly_increasing_sequence_a, pair_signature(2,signature)).

surf_strictly_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi + Xj, 0])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xj, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1513: Illustrating the SURF_STRICTLY_INCREASING_SEQUENCE constraint
of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_SUMMIT

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint SURF_SUMMIT(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of SUMMIT is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of SUMMIT.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at po-
sition j. The feature SURF computes the sum of the values from index i + 1 to index
j.

Example Figure 4.1514 provides an example where the SURF_SUMMIT

([7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 13, 0, 0, 0, 0, 0, 0, 0, 0, 0, 7, 0, 3, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_summit,['20141203']).

ctr_origin(surf_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(surf_summit,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_summit, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_summit, []).

ctr_functional_dependency(surf_summit, 2, [1,3]).

ctr_typical(surf_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(surf_summit,[]).

ctr_eval(surf_summit, [checker(surf_summit_c),
    automaton(surf_summit_a),
    automaton_with_signature(surf_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_summit_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_summit_c(VARS, Default, s, 0, 0, Fs, Es).

surf_summit_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_summit_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_summit_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_summit_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_summit_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_summit_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_summit_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_summit_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xi),
        surf_summit_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        surf_summit_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_summit_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_summit_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
surf_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_summit_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_summit, surf_summit_a, pair_signature(2,signature)).

surf_summit_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_summit_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_summit_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi, 0])),
        arc(r,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xi, 0])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(u,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(u,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(u,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1514: Illustrating the SURF_SUMMIT constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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SURF_VALLEY

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint SURF_VALLEY(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (= | >)∗(< | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of VALLEY is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of VALLEY.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example Figure 4.1515 provides an example where the SURF_VALLEY

([1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 7, 0, 0, 0, 0, 0, 13, 0, 0, 0, 15, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_valley,['20141203']).

ctr_origin(surf_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(surf_valley,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_valley, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_valley, []).

ctr_functional_dependency(surf_valley, 2, [1,3]).

ctr_typical(surf_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(surf_valley,[]).

ctr_eval(surf_valley, [checker(surf_valley_c),
    automaton(surf_valley_a),
    automaton_with_signature(surf_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_valley_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_valley_c(VARS, Default, s, 0, 0, Fs, Es).

surf_valley_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_valley_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_valley_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
surf_valley_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_valley_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_valley_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_valley_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
surf_valley_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_valley_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        surf_valley_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
surf_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_valley_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
surf_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xi),
        surf_valley_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_valley, surf_valley_a, pair_signature(2,signature)).

surf_valley_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_valley_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_valley_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(r,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi, 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xi, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1515: Illustrating the SURF_VALLEY constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



SURF_VALLEY 3129



3130 SURF_ZIGZAG

SURF_ZIGZAG

FEATURE PATTERN

I B C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint SURF_ZIGZAG(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
|VARIABLES| = |FEATURES|

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of ZIGZAG is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of ZIGZAG.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature SURF computes the sum of the values from index i+ 1 to index j.

Example Figure 4.1516 provides an example where the SURF_ZIGZAG

([4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 5, 0, 0, 0, 7, 0, 0, 0, 21, 0, 0, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(surf_zigzag,['20141203']).

ctr_origin(surf_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(surf_zigzag,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(surf_zigzag, [required('VARIABLES',var),required('FEATURES',var),size('VARIABLES')=size('FEATURES')]).

ctr_pure_functional_dependency(surf_zigzag, []).

ctr_functional_dependency(surf_zigzag, 2, [1,3]).

ctr_typical(surf_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(surf_zigzag,[]).

ctr_eval(surf_zigzag, [checker(surf_zigzag_c),
    automaton(surf_zigzag_a),
    automaton_with_signature(surf_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

surf_zigzag_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        surf_zigzag_c(VARS, Default, s, 0, 0, Fs, Es).

surf_zigzag_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_zigzag_c([Xj|Xs], Default, b, C, A1000, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, d, C, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xi),
        surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        surf_zigzag_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        surf_zigzag_c([Xj|Xs], Default, a, Default, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_zigzag_c([Xj|Xs], Default, e, C, A1000, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+Xi,
        surf_zigzag_c([Xj|Xs], Default, f, A1000, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        surf_zigzag_c([Xj|Xs], Default, a, C, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        surf_zigzag_c([Xj|Xs], Default, d, Default, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        surf_zigzag_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
surf_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+Xi),
        surf_zigzag_c([Xj|Xs], Default, c, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(surf_zigzag, surf_zigzag_a, pair_signature(2,signature)).

surf_zigzag_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        surf_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

surf_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, surf, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,GT,b,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(a,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(b,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(b,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(b,LT,c,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi, 0])),
        arc(c,GT,f,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xi, 0])),
        arc(c,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(c,LT,a,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(d,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,LT,e,(Fi #= Default #/\ Ei #= Ej -> [C, D + Xi])),
        arc(e,GT,f,(Fi #= Ei #/\ Ei #= Ej -> [D + Xi, 0])),
        arc(e,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(e,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(f,GT,d,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(f,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(f,LT,c,(Fi #= Default #/\ Ei #= Ej -> [C + D + Xi, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



surf_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1516: Illustrating the SURF_ZIGZAG constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3134 WIDTH_DECREASING_SEQUENCE

WIDTH_DECREASING_SEQUENCE

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_SEQUENCE pattern.

Constraint WIDTH_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (> | =)∗ > |
>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
rv = 2⇒ FEATURES.var ≤ 2
rv ≥ 3⇒ FEATURES.var ≤ sv

DEFAULT = 0
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of DECREASING_SEQUENCE.
An occurrence of the pattern DECREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘> (> | =)∗ > | >’.
Assume that the occurrence of the pattern DECREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example Figure 4.1517 provides an example where the WIDTH_DECREASING_SEQUENCE

([3, 4, 2, 2, 5, 6, 6, 4, 4, 3, 1, 1, 4, 6, 4, 4], [0, 2, 0, 0, 0, 0, 5, 0, 0, 0, 0, 0, 0, 2, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_decreasing_sequence,['20141203']).

ctr_origin(width_decreasing_sequence, 'Based on the \\hyperlink{Pdecreasing_sequence}{\\pattern{decreasing\\_sequence}} pattern.', []).

ctr_arguments(width_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_decreasing_sequence,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,rv=2#=>'FEATURES'^var=<2,rv>=3#=>'FEATURES'^var=<sv,'DEFAULT'=0])).

ctr_pure_functional_dependency(width_decreasing_sequence, []).

ctr_functional_dependency(width_decreasing_sequence, 2, [1,3]).

ctr_typical(width_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(width_decreasing_sequence,[]).

ctr_eval(width_decreasing_sequence, [checker(width_decreasing_sequence_c),
    automaton(width_decreasing_sequence_a),
    automaton_with_signature(width_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_decreasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

width_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+2,
        width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        width_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_decreasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_decreasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_decreasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        width_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_decreasing_sequence, width_decreasing_sequence_a, pair_signature(2,signature)).

width_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + 2, 0])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_decreasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1517: Illustrating the WIDTH_DECREASING_SEQUENCE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3138 WIDTH_DECREASING_TERRACE

WIDTH_DECREASING_TERRACE

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the DECREASING_TERRACE pattern.

Constraint WIDTH_DECREASING_TERRACE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>=+>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 2⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of DECREAS-
ING_TERRACE is identified then FEATURES[i] is the default value DEFAULT; otherwise
FEATURES[i] gives the feature value of the corresponding occurrence of DECREAS-
ING_TERRACE.
An occurrence of the pattern DECREASING_TERRACE is the maximal subsequence
which matches the regular expression ‘>=+>’.
Assume that the occurrence of the pattern DECREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example Figure 4.1518 provides an example where the WIDTH_DECREASING_TERRACE

([6, 4, 4, 4, 5, 2, 2, 1, 3, 3, 5, 4, 4, 3, 3, 3], [0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 2, 0, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_decreasing_terrace,['20141203']).

ctr_origin(width_decreasing_terrace, 'Based on the \\hyperlink{Pdecreasing_terrace}{\\pattern{decreasing\\_terrace}} pattern.', []).

ctr_arguments(width_decreasing_terrace,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_decreasing_terrace,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<2#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_decreasing_terrace, []).

ctr_functional_dependency(width_decreasing_terrace, 2, [1,3]).

ctr_typical(width_decreasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).




ctr_key_words(width_decreasing_terrace,[]).

ctr_eval(width_decreasing_terrace, [checker(width_decreasing_terrace_c),
    automaton(width_decreasing_terrace_a),
    automaton_with_signature(width_decreasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_decreasing_terrace_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_decreasing_terrace_c(VARS, Default, s, 0, 0, Fs, Es).

width_decreasing_terrace_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_decreasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_decreasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_decreasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_decreasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_decreasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+1,
        Ei=Default, !,
        width_decreasing_terrace_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
width_decreasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_decreasing_terrace_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_decreasing_terrace, width_decreasing_terrace_a, pair_signature(2,signature)).

width_decreasing_terrace_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_decreasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_decreasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,GT,r,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_decreasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).



WIDTH_DECREASING_TERRACE 3139

> = = < > = > < = < > = > = =

2

decreasing
terrace 1

2

feature values
(WIDTH)

decreasing
terrace 2

V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14 V15 V16

1

2

3

4

5

6

VARIABLES

va
lu

es

6

4 4 4

5

2 2

1

3 3

5

4 4

3 3 3

0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 FEATURES

Figure 4.1518: Illustrating the WIDTH_DECREASING_TERRACE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3142 WIDTH_GORGE

WIDTH_GORGE

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the GORGE pattern.

Constraint WIDTH_GORGE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(> | > (= | >)∗ >)(< | < (= | <)∗ <)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
FEATURES.var ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var ≥ 0
rv = 2⇒ FEATURES.var ≤ 1
rv ≥ 3⇒ FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of GORGE is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of GORGE.
An occurrence of the pattern GORGE is the maximal subsequence which matches the
regular expression ‘(> | > (= | >)∗ >)(< | < (= | <)∗ <)’.
Assume that the occurrence of the pattern GORGE starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example Figure 4.1519 provides an example where the WIDTH_GORGE

([1, 7, 3, 4, 4, 5, 5, 4, 2, 2, 6, 5, 4, 6, 5, 7], [0, 0, 3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_gorge,['20141203']).

ctr_origin(width_gorge, 'Based on the \\hyperlink{Pgorge}{\\pattern{gorge}} pattern.', []).

ctr_arguments(width_gorge,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_gorge,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),'FEATURES'^var=<2#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var>=0,rv=2#=>'FEATURES'^var=<1,rv>=3#=>'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_gorge, []).

ctr_functional_dependency(width_gorge, 2, [1,3]).

ctr_typical(width_gorge,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(width_gorge,[]).

ctr_eval(width_gorge, [checker(width_gorge_c),
    automaton(width_gorge_a),
    automaton_with_signature(width_gorge_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_gorge_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_gorge_c(VARS, Default, s, 0, 0, Fs, Es).

width_gorge_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_gorge_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        width_gorge_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_gorge_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_gorge_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+1,
        width_gorge_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_gorge_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_gorge_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_gorge_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        width_gorge_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_gorge_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_gorge_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
width_gorge_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_gorge_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_gorge, width_gorge_a, pair_signature(2,signature)).

width_gorge_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_gorge_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_gorge_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + 1, 0])),
        arc(r,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(u,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(u,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(u,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_gorge.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1519: Illustrating the WIDTH_GORGE constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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WIDTH_INCREASING_SEQUENCE

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_SEQUENCE pattern.

Constraint WIDTH_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ < |
<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
rv = 2⇒ FEATURES.var ≤ 2
rv ≥ 3⇒ FEATURES.var ≤ sv

DEFAULT = 0
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_SEQUENCE is identified (even if this occurrence of pattern is not complete) then
FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INCREASING_SEQUENCE.
An occurrence of the pattern INCREASING_SEQUENCE is the maximal subsequence
which matches the regular expression ‘< (< | =)∗ < | <’.
Assume that the occurrence of the pattern INCREASING_SEQUENCE starts at position i
and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example Figure 4.1520 provides an example where the WIDTH_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 3, 3, 4, 6, 6, 3, 1, 3, 3], [0, 2, 0, 0, 0, 0, 5, 0, 0, 0, 0, 0, 0, 2, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_increasing_sequence,['20141203']).

ctr_origin(width_increasing_sequence, 'Based on the \\hyperlink{Pincreasing_sequence}{\\pattern{increasing\\_sequence}} pattern.', []).

ctr_arguments(width_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_increasing_sequence,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,rv=2#=>'FEATURES'^var=<2,rv>=3#=>'FEATURES'^var=<sv,'DEFAULT'=0])).

ctr_pure_functional_dependency(width_increasing_sequence, []).

ctr_functional_dependency(width_increasing_sequence, 2, [1,3]).

ctr_typical(width_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(width_increasing_sequence,[]).

ctr_eval(width_increasing_sequence, [checker(width_increasing_sequence_c),
    automaton(width_increasing_sequence_a),
    automaton_with_signature(width_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_increasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

width_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        width_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+2,
        width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        width_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_increasing_sequence_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_increasing_sequence_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_increasing_sequence_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_increasing_sequence, width_increasing_sequence_a, pair_signature(2,signature)).

width_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + 2, 0])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1520: Illustrating the WIDTH_INCREASING_SEQUENCE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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WIDTH_INCREASING_TERRACE

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the INCREASING_TERRACE pattern.

Constraint WIDTH_INCREASING_TERRACE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<=+<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 2⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not
correspond to the first position in VARIABLES where an occurrence of INCREAS-
ING_TERRACE is identified then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of INCREAS-
ING_TERRACE.
An occurrence of the pattern INCREASING_TERRACE is the maximal subsequence which
matches the regular expression ‘<=+<’.
Assume that the occurrence of the pattern INCREASING_TERRACE starts at position i
and ends at position j. The feature WIDTH computes the value j − i.

Example Figure 4.1521 provides an example where the WIDTH_INCREASING_TERRACE

([1, 3, 3, 3, 2, 5, 5, 6, 4, 4, 2, 3, 3, 3, 4, 4], [0, 0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 0, 3, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 2

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_increasing_terrace,['20141203']).

ctr_origin(width_increasing_terrace, 'Based on the \\hyperlink{Pincreasing_terrace}{\\pattern{increasing\\_terrace}} pattern.', []).

ctr_arguments(width_increasing_terrace,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_increasing_terrace,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<2#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_increasing_terrace, []).

ctr_functional_dependency(width_increasing_terrace, 2, [1,3]).

ctr_typical(width_increasing_terrace,[size('VARIABLES')>3,range('VARIABLES'^var)>2]).




ctr_key_words(width_increasing_terrace,[]).

ctr_eval(width_increasing_terrace, [checker(width_increasing_terrace_c),
    automaton(width_increasing_terrace_a),
    automaton_with_signature(width_increasing_terrace_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_increasing_terrace_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_increasing_terrace_c(VARS, Default, s, 0, 0, Fs, Es).

width_increasing_terrace_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        width_increasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_increasing_terrace_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_increasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_increasing_terrace_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_increasing_terrace_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_increasing_terrace_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_increasing_terrace_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+1,
        Ei=Default, !,
        width_increasing_terrace_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
width_increasing_terrace_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_increasing_terrace_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_increasing_terrace, width_increasing_terrace_a, pair_signature(2,signature)).

width_increasing_terrace_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_increasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_increasing_terrace_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,r,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_increasing_terrace.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1521: Illustrating the WIDTH_INCREASING_TERRACE constraint of the Ex-
ample slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3154 WIDTH_INFLEXION

WIDTH_INFLEXION

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the INFLEXION pattern.

Constraint WIDTH_INFLEXION(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (< | =)∗ > | > (> | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var ≥ 0
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of INFLEXION is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of INFLEXION.
An occurrence of the pattern INFLEXION is the maximal subsequence which matches the
regular expression ‘< (< | =)∗ > | > (> | =)∗ <’.
Assume that the occurrence of the pattern INFLEXION starts at position i and ends at
position j. The feature WIDTH computes the value j − i.

Example Figure 4.1522 provides an example where the WIDTH_INFLEXION

([1, 2, 6, 6, 4, 4, 3, 5, 2, 5, 1, 5, 3, 3, 4, 4], [0, 0, 0, 3, 0, 0, 3, 1, 1, 1, 1, 1, 0, 2, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_inflexion,['20141203']).

ctr_origin(width_inflexion, 'Based on the \\hyperlink{Pinflexion}{\\pattern{inflexion}} pattern.', []).

ctr_arguments(width_inflexion,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_inflexion,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var>=0,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_inflexion, []).

ctr_functional_dependency(width_inflexion, 2, [1,3]).

ctr_typical(width_inflexion,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(width_inflexion,[]).

ctr_eval(width_inflexion, [checker(width_inflexion_c),
    automaton(width_inflexion_a),
    automaton_with_signature(width_inflexion_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_inflexion_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_inflexion_c(VARS, Default, s, 0, 0, Fs, Es).

width_inflexion_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        width_inflexion_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_inflexion_c([Xj|Xs], Default, t, C, D, [Fj|Fs], [Ej|Es]).
width_inflexion_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_inflexion_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+1,
        Ei=Default, !,
        width_inflexion_c([Xj|Xs], Default, t, C, 0, [Fj|Fs], [Ej|Es]).
width_inflexion_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_inflexion_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_inflexion_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_inflexion_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+1,
        Ei=Default, !,
        width_inflexion_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_inflexion, width_inflexion_a, pair_signature(2,signature)).

width_inflexion_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_inflexion_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,t,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,r,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_inflexion.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1522: Illustrating the WIDTH_INFLEXION constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



WIDTH_INFLEXION 3157



3158 WIDTH_PEAK

WIDTH_PEAK

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the PEAK pattern.

Constraint WIDTH_PEAK(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< (= | <)∗ (> | =)∗ >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var ≥ 0
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PEAK is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of PEAK.
An occurrence of the pattern PEAK is the maximal subsequence which matches the reg-
ular expression ‘< (= | <)∗ (> | =)∗ >’.
Assume that the occurrence of the pattern PEAK starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example Figure 4.1523 provides an example where the WIDTH_PEAK

([7, 5, 5, 1, 4, 5, 2, 2, 3, 5, 6, 2, 3, 3, 3, 1], [0, 0, 0, 0, 0, 2, 0, 0, 0, 0, 3, 0, 0, 0, 3, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_peak,['20141203']).

ctr_origin(width_peak, 'Based on the \\hyperlink{Ppeak}{\\pattern{peak}} pattern.', []).

ctr_arguments(width_peak,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_peak,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var>=0,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_peak, []).

ctr_functional_dependency(width_peak, 2, [1,3]).

ctr_typical(width_peak,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(width_peak,[]).

ctr_eval(width_peak, [checker(width_peak_c),
    automaton(width_peak_a),
    automaton_with_signature(width_peak_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_peak_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_peak_c(VARS, Default, s, 0, 0, Fs, Es).

width_peak_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_peak_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        width_peak_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_peak_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_peak_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_peak_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+1,
        width_peak_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_peak_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_peak_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
width_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_peak_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_peak_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_peak_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        width_peak_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_peak, width_peak_a, pair_signature(2,signature)).

width_peak_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_peak_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_peak_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + 1, 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_peak.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1523: Illustrating the WIDTH_PEAK constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3162 WIDTH_PLAIN

WIDTH_PLAIN

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the PLAIN pattern.

Constraint WIDTH_PLAIN(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>=∗<

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var ≥ 0
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PLAIN is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of PLAIN.
An occurrence of the pattern PLAIN is the maximal subsequence which matches the
regular expression ‘>=∗<’.
Assume that the occurrence of the pattern PLAIN starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example Figure 4.1524 provides an example where the WIDTH_PLAIN

([2, 3, 6, 5, 7, 6, 6, 4, 5, 5, 4, 3, 3, 6, 6, 3], [0, 0, 0, 1, 0, 0, 0, 1, 0, 0, 0, 0, 2, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_plain,['20141203']).

ctr_origin(width_plain, 'Based on the \\hyperlink{Pplain}{\\pattern{plain}} pattern.', []).

ctr_arguments(width_plain,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_plain,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var>=0,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_plain, []).

ctr_functional_dependency(width_plain, 2, [1,3]).

ctr_typical(width_plain,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(width_plain,[]).

ctr_eval(width_plain, [checker(width_plain_c),
    automaton(width_plain_a),
    automaton_with_signature(width_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_plain_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_plain_c(VARS, Default, s, 0, 0, Fs, Es).

width_plain_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        width_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+1,
        Ei=Default, !,
        width_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
width_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_plain_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
width_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+1,
        Ei=Default, !,
        width_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_plain, width_plain_a, pair_signature(2,signature)).

width_plain_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,LT,s,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,s,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1524: Illustrating the WIDTH_PLAIN constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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WIDTH_PLATEAU

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the PLATEAU pattern.

Constraint WIDTH_PLATEAU(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<=∗>

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var ≥ 0
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PLATEAU is identified
then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives the feature
value of the corresponding occurrence of PLATEAU.
An occurrence of the pattern PLATEAU is the maximal subsequence which matches the
regular expression ‘<=∗>’.
Assume that the occurrence of the pattern PLATEAU starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example Figure 4.1525 provides an example where the WIDTH_PLATEAU

([1, 3, 3, 5, 5, 5, 5, 2, 4, 4, 4, 3, 3, 1, 5, 5], [0, 0, 0, 0, 0, 0, 4, 0, 0, 0, 3, 0, 0, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_plateau,['20141203']).

ctr_origin(width_plateau, 'Based on the \\hyperlink{Pplateau}{\\pattern{plateau}} pattern.', []).

ctr_arguments(width_plateau,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_plateau,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var>=0,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_plateau, []).

ctr_functional_dependency(width_plateau, 2, [1,3]).

ctr_typical(width_plateau,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(width_plateau,[]).

ctr_eval(width_plateau, [checker(width_plateau_c),
    automaton(width_plateau_a),
    automaton_with_signature(width_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_plateau_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_plateau_c(VARS, Default, s, 0, 0, Fs, Es).

width_plateau_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        width_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+1,
        Ei=Default, !,
        width_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
width_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_plateau_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
width_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+1,
        Ei=Default, !,
        width_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_plateau, width_plateau_a, pair_signature(2,signature)).

width_plateau_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,GT,s,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,GT,s,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3170 WIDTH_PROPER_PLAIN

WIDTH_PROPER_PLAIN

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLAIN pattern.

Constraint WIDTH_PROPER_PLAIN(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> =+ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PROPER_PLAIN is
identified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives
the feature value of the corresponding occurrence of PROPER_PLAIN.
An occurrence of the pattern PROPER_PLAIN is the maximal subsequence which matches
the regular expression ‘>=+<’.
Assume that the occurrence of the pattern PROPER_PLAIN starts at position i and ends
at position j. The feature WIDTH computes the value j − i.

Example Figure 4.1526 provides an example where the WIDTH_PROPER_PLAIN

([2, 7, 5, 5, 6, 3, 7, 4, 4, 5, 6, 5, 3, 3, 3, 5], [0, 0, 0, 2, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 3, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_proper_plain,['20141203']).

ctr_origin(width_proper_plain, 'Based on the \\hyperlink{Pproper_plain}{\\pattern{proper\\_plain}} pattern.', []).

ctr_arguments(width_proper_plain,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_proper_plain,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_proper_plain, []).

ctr_functional_dependency(width_proper_plain, 2, [1,3]).

ctr_typical(width_proper_plain,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(width_proper_plain,[]).

ctr_eval(width_proper_plain, [checker(width_proper_plain_c),
    automaton(width_proper_plain_a),
    automaton_with_signature(width_proper_plain_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_proper_plain_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_proper_plain_c(VARS, Default, s, 0, 0, Fs, Es).

width_proper_plain_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_proper_plain_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plain_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_proper_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_proper_plain_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plain_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_proper_plain_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plain_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
width_proper_plain_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi is D+1,
        Ei=Default, !,
        width_proper_plain_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_proper_plain, width_proper_plain_a, pair_signature(2,signature)).

width_proper_plain_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_proper_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_proper_plain_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,LT,s,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_proper_plain.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1526: Illustrating the WIDTH_PROPER_PLAIN constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3174 WIDTH_PROPER_PLATEAU

WIDTH_PROPER_PLATEAU

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the PROPER_PLATEAU pattern.

Constraint WIDTH_PROPER_PLATEAU(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

< =+ >

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of PROPER_PLATEAU is
identified then FEATURES[i] is the default value DEFAULT; otherwise FEATURES[i] gives
the feature value of the corresponding occurrence of PROPER_PLATEAU.
An occurrence of the pattern PROPER_PLATEAU is the maximal subsequence which
matches the regular expression ‘<=+>’.
Assume that the occurrence of the pattern PROPER_PLATEAU starts at position i and
ends at position j. The feature WIDTH computes the value j − i.

Example Figure 4.1527 provides an example where the WIDTH_PROPER_PLATEAU

([7, 1, 3, 3, 2, 5, 1, 4, 4, 3, 2, 3, 5, 5, 5, 3], [0, 0, 0, 2, 0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 3, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_proper_plateau,['20141203']).

ctr_origin(width_proper_plateau, 'Based on the \\hyperlink{Pproper_plateau}{\\pattern{proper\\_plateau}} pattern.', []).

ctr_arguments(width_proper_plateau,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_proper_plateau,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_proper_plateau, []).

ctr_functional_dependency(width_proper_plateau, 2, [1,3]).

ctr_typical(width_proper_plateau,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(width_proper_plateau,[]).

ctr_eval(width_proper_plateau, [checker(width_proper_plateau_c),
    automaton(width_proper_plateau_a),
    automaton_with_signature(width_proper_plateau_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_proper_plateau_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_proper_plateau_c(VARS, Default, s, 0, 0, Fs, Es).

width_proper_plateau_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_proper_plateau_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plateau_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_proper_plateau_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plateau_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_proper_plateau_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_proper_plateau_c([Xj|Xs], Default, r, C, 0, [Fj|Fs], [Ej|Es]).
width_proper_plateau_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi is D+1,
        Ei=Default, !,
        width_proper_plateau_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_proper_plateau, width_proper_plateau_a, pair_signature(2,signature)).

width_proper_plateau_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_proper_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_proper_plateau_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(t,GT,s,(Fi #= D + 1 #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_proper_plateau.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1527: Illustrating the WIDTH_PROPER_PLATEAU constraint of the Example
slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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3178 WIDTH_STEADY_SEQUENCE

WIDTH_STEADY_SEQUENCE

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the STEADY_SEQUENCE pattern.

Constraint WIDTH_STEADY_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

=+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
FEATURES.var ≥ 0
FEATURES.var ≤ sv

sv ≤ 1⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
rv = 1 ∧ sv ≥ 2⇒maxval(FEATURES.var) = sv

DEFAULT = 0
where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not corre-
spond to the first position in VARIABLES where an occurrence of STEADY_SEQUENCE is
identified (even if this occurrence of pattern is not complete) then FEATURES[i] is the de-
fault value DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding
occurrence of STEADY_SEQUENCE.
An occurrence of the pattern STEADY_SEQUENCE is the maximal subsequence which
matches the regular expression ‘=+’.
Assume that the occurrence of the pattern STEADY_SEQUENCE starts at position i and
ends at position j. The feature WIDTH computes the value j − i+ 2.

Example Figure 4.1528 provides an example where the WIDTH_STEADY_SEQUENCE

([3, 1, 1, 4, 5, 5, 5, 6, 2, 2, 4, 4, 3, 2, 1, 1], [0, 2, 0, 0, 3, 0, 0, 0, 2, 0, 2, 0, 0, 0, 2, 0], 0)
constraint holds.

Typical |VARIABLES| > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_steady_sequence,['20141203']).

ctr_origin(width_steady_sequence, 'Based on the \\hyperlink{Psteady_sequence}{\\pattern{steady\\_sequence}} pattern.', []).

ctr_arguments(width_steady_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_steady_sequence,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),'FEATURES'^var>=0,'FEATURES'^var=<sv,sv=<1#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,rv=1#/\sv>=2#=>maxval('FEATURES'^var)=sv,'DEFAULT'=0])).

ctr_pure_functional_dependency(width_steady_sequence, []).

ctr_functional_dependency(width_steady_sequence, 2, [1,3]).

ctr_typical(width_steady_sequence,[size('VARIABLES')>1]).




ctr_key_words(width_steady_sequence,[]).

ctr_eval(width_steady_sequence, [checker(width_steady_sequence_c),
    automaton(width_steady_sequence_a),
    automaton_with_signature(width_steady_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_steady_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_steady_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

width_steady_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=Default, !,
        width_steady_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_steady_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+2,
        width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=\=Xj,
        Fi=Default,
        Ei=C, !,
        width_steady_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
width_steady_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_steady_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_steady_sequence, width_steady_sequence_a, pair_signature(2,signature)).

width_steady_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_steady_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_steady_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,r,(Fi #= Ei #/\ Ei #= Ej -> [D + 2, 0])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_steady_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical condition on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1528: Illustrating the WIDTH_STEADY_SEQUENCE constraint of the Exam-
ple slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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WIDTH_STRICTLY_DECREASING_SEQUENCE

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_DECREASING_SEQUENCE pattern.

Constraint WIDTH_STRICTLY_DECREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

>+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
FEATURES.var ≤ min(sv, rv)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence
of STRICTLY_DECREASING_SEQUENCE is identified (even if this occurrence of
pattern is not complete) then FEATURES[i] is the default value DEFAULT; oth-
erwise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_DECREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_DECREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘>+’.
Assume that the occurrence of the pattern STRICTLY_DECREASING_SEQUENCE starts
at position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example Figure 4.1529 provides an example where the WIDTH_STRICTLY_DECREASING_SEQUENCE

([4, 4, 6, 4, 1, 1, 3, 4, 4, 6, 6, 5, 2, 2, 4, 3], [0, 0, 3, 0, 0, 0, 0, 0, 0, 0, 3, 0, 0, 0, 2, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_strictly_decreasing_sequence,['20141203']).

ctr_origin(width_strictly_decreasing_sequence, 'Based on the \\hyperlink{Pstrictly_decreasing_sequence}{\\pattern{strictly\\_decreasing\\_sequence}} pattern.', []).

ctr_arguments(width_strictly_decreasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_strictly_decreasing_sequence,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,'FEATURES'^var=<min(sv,rv),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_strictly_decreasing_sequence, []).

ctr_functional_dependency(width_strictly_decreasing_sequence, 2, [1,3]).

ctr_typical(width_strictly_decreasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(width_strictly_decreasing_sequence,[]).

ctr_eval(width_strictly_decreasing_sequence, [checker(width_strictly_decreasing_sequence_c),
    automaton(width_strictly_decreasing_sequence_a),
    automaton_with_signature(width_strictly_decreasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_strictly_decreasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_strictly_decreasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

width_strictly_decreasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+2,
        width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_strictly_decreasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
width_strictly_decreasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=C, !,
        width_strictly_decreasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_strictly_decreasing_sequence, width_strictly_decreasing_sequence_a, pair_signature(2,signature)).

width_strictly_decreasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_strictly_decreasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,r,(Fi #= Ei #/\ Ei #= Ej -> [D + 2, 0])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0])),
        arc(r,LT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.
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Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1529: Illustrating the WIDTH_STRICTLY_DECREASING_SEQUENCE con-
straint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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WIDTH_STRICTLY_INCREASING_SEQUENCE

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the STRICTLY_INCREASING_SEQUENCE pattern.

Constraint WIDTH_STRICTLY_INCREASING_SEQUENCE(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

<+

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 1 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
FEATURES.var ≤ min(sv, rv)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i
does not correspond to the first position in VARIABLES where an occurrence of
STRICTLY_INCREASING_SEQUENCE is identified (even if this occurrence of pat-
tern is not complete) then FEATURES[i] is the default value DEFAULT; other-
wise FEATURES[i] gives the feature value of the corresponding occurrence of
STRICTLY_INCREASING_SEQUENCE.
An occurrence of the pattern STRICTLY_INCREASING_SEQUENCE is the maximal sub-
sequence which matches the regular expression ‘<+’.
Assume that the occurrence of the pattern STRICTLY_INCREASING_SEQUENCE starts at
position i and ends at position j. The feature WIDTH computes the value j − i+ 2.

Example Figure 4.1530 provides an example where the WIDTH_STRICTLY_INCREASING_SEQUENCE

([4, 3, 5, 5, 2, 1, 1, 2, 3, 4, 6, 6, 3, 1, 2, 3], [0, 2, 0, 0, 0, 0, 5, 0, 0, 0, 0, 0, 0, 3, 0, 0], 0) con-
straint holds.

Typical |VARIABLES| > 1
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_strictly_increasing_sequence,['20141203']).

ctr_origin(width_strictly_increasing_sequence, 'Based on the \\hyperlink{Pstrictly_increasing_sequence}{\\pattern{strictly\\_increasing\\_sequence}} pattern.', []).

ctr_arguments(width_strictly_increasing_sequence,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_strictly_increasing_sequence,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<1#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,'FEATURES'^var=<min(sv,rv),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_strictly_increasing_sequence, []).

ctr_functional_dependency(width_strictly_increasing_sequence, 2, [1,3]).

ctr_typical(width_strictly_increasing_sequence,[size('VARIABLES')>1,range('VARIABLES'^var)>1]).




ctr_key_words(width_strictly_increasing_sequence,[]).

ctr_eval(width_strictly_increasing_sequence, [checker(width_strictly_increasing_sequence_c),
    automaton(width_strictly_increasing_sequence_a),
    automaton_with_signature(width_strictly_increasing_sequence_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_strictly_increasing_sequence_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_strictly_increasing_sequence_c(VARS, Default, s, 0, 0, Fs, Es).

width_strictly_increasing_sequence_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        width_strictly_increasing_sequence_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+2,
        width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).
width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=C, !,
        width_strictly_increasing_sequence_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
width_strictly_increasing_sequence_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_strictly_increasing_sequence_c([Xj|Xs], Default, r, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_strictly_increasing_sequence, width_strictly_increasing_sequence_a, pair_signature(2,signature)).

width_strictly_increasing_sequence_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_strictly_increasing_sequence_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Ei #/\ Ei #= Ej -> [D + 2, 0])),
        arc(r,GT,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_strictly_increasing_sequence.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1530: Illustrating the WIDTH_STRICTLY_INCREASING_SEQUENCE con-
straint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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WIDTH_SUMMIT

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the SUMMIT pattern.

Constraint WIDTH_SUMMIT(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(< | < (= | <)∗ <)(> | > (= | >)∗ >)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var ≥ 0
rv = 2⇒ FEATURES.var ≤ 1
rv ≥ 3⇒ FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of SUMMIT is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of SUMMIT.
An occurrence of the pattern SUMMIT is the maximal subsequence which matches the
regular expression ‘(< | < (= | <)∗ <)(> | > (= | >)∗ >)’.
Assume that the occurrence of the pattern SUMMIT starts at position i and ends at posi-
tion j. The feature WIDTH computes the value j − i.

Example Figure 4.1531 provides an example where the WIDTH_SUMMIT

([7, 1, 5, 4, 4, 3, 3, 4, 6, 6, 2, 3, 4, 2, 3, 1], [0, 0, 3, 0, 0, 0, 0, 0, 0, 0, 0, 0, 2, 0, 1, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_summit,['20141203']).

ctr_origin(width_summit, 'Based on the \\hyperlink{Psummit}{\\pattern{summit}} pattern.', []).

ctr_arguments(width_summit,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_summit,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var>=0,rv=2#=>'FEATURES'^var=<1,rv>=3#=>'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_summit, []).

ctr_functional_dependency(width_summit, 2, [1,3]).

ctr_typical(width_summit,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(width_summit,[]).

ctr_eval(width_summit, [checker(width_summit_c),
    automaton(width_summit_a),
    automaton_with_signature(width_summit_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_summit_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_summit_c(VARS, Default, s, 0, 0, Fs, Es).

width_summit_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_summit_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Default, !,
        width_summit_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_summit_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_summit_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+1,
        width_summit_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_summit_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_summit_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_summit_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        width_summit_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_summit_c([Xj|Xs], Default, u, C, A1000, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_summit_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
width_summit_c([Xi,Xj|Xs], Default, u, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_summit_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_summit, width_summit_a, pair_signature(2,signature)).

width_summit_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_summit_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_summit_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t),
        sink(u)],
        [arc(s,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,GT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + 1, 0])),
        arc(r,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,GT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0])),
        arc(t,LT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(u,EQ,u,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(u,LT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(u,GT,s,(Fi #= Default #/\ Ei #= Default -> [C, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_summit.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1531: Illustrating the WIDTH_SUMMIT constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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WIDTH_VALLEY

FEATURE PATTERN

I C J DESCRIPTION AUTOMATON

Origin Based on the VALLEY pattern.

Constraint WIDTH_VALLEY(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

> (= | >)∗(< | =)∗ <

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 2 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var ≥ 0
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of VALLEY is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of VALLEY.
An occurrence of the pattern VALLEY is the maximal subsequence which matches the
regular expression ‘> (= | >)∗ (< | =)∗ <’.
Assume that the occurrence of the pattern VALLEY starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example Figure 4.1532 provides an example where the WIDTH_VALLEY

([1, 3, 7, 4, 3, 6, 6, 5, 3, 3, 2, 6, 5, 5, 5, 7], [0, 0, 0, 0, 2, 0, 0, 0, 0, 0, 4, 0, 0, 0, 3, 0], 0)
constraint holds.

Typical |VARIABLES| > 2
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_valley,['20141203']).

ctr_origin(width_valley, 'Based on the \\hyperlink{Pvalley}{\\pattern{valley}} pattern.', []).

ctr_arguments(width_valley,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_valley,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<2#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var>=0,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_valley, []).

ctr_functional_dependency(width_valley, 2, [1,3]).

ctr_typical(width_valley,[size('VARIABLES')>2,range('VARIABLES'^var)>1]).




ctr_key_words(width_valley,[]).

ctr_eval(width_valley, [checker(width_valley_c),
    automaton(width_valley_a),
    automaton_with_signature(width_valley_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_valley_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_valley_c(VARS, Default, s, 0, 0, Fs, Es).

width_valley_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_valley_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_valley_c([Xj|Xs], Default, r, C, D, [Fj|Fs], [Ej|Es]).
width_valley_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=<Xj,
        Fi=Default,
        Ei=Default, !,
        width_valley_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_valley_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_valley_c([Xj|Xs], Default, r, C, A1000, [Fj|Fs], [Ej|Es]).
width_valley_c([Xi,Xj|Xs], Default, r, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+1,
        width_valley_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).
width_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        width_valley_c([Xj|Xs], Default, r, Default, 0, [Fj|Fs], [Ej|Es]).
width_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_valley_c([Xj|Xs], Default, t, C, A1000, [Fj|Fs], [Ej|Es]).
width_valley_c([Xi,Xj|Xs], Default, t, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_valley_c([Xj|Xs], Default, t, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_valley, width_valley_a, pair_signature(2,signature)).

width_valley_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_valley_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_valley_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(r),
        sink(t)],
        [arc(s,GT,r,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(r,GT,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,EQ,r,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(r,LT,t,(Fi #= Ei #/\ Ei #= Ej -> [D + 1, 0])),
        arc(t,GT,r,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(t,EQ,t,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(t,LT,t,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_valley.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1532: Illustrating the WIDTH_VALLEY constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.
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WIDTH_ZIGZAG

FEATURE PATTERN

C J DESCRIPTION AUTOMATON

Origin Based on the ZIGZAG pattern.

Constraint WIDTH_ZIGZAG(VARIABLES, FEATURES, DEFAULT)

Arguments VARIABLES : collection(var−dvar)
FEATURES : collection(var−dvar)
DEFAULT : int

(<>)+(< | <>) | (><)+(> | ><)

PL

Restrictions required(VARIABLES, var)
required(FEATURES, var)
sv = |FEATURES|
sv ≤ 3 ∨ rv ≤ 1⇒ FEATURES.var = 0
FEATURES.var = 0 ∨ FEATURES.var ≥ 2
FEATURES.var ≤ max(0, sv− 2)
DEFAULT = 0

where
sv = |VARIABLES|
rv =range(VARIABLES.var)

Purpose

Consider the time-series given by the VARIABLES collection. If position i does not cor-
respond to the first position in VARIABLES where an occurrence of ZIGZAG is identified
(even if this occurrence of pattern is not complete) then FEATURES[i] is the default value
DEFAULT; otherwise FEATURES[i] gives the feature value of the corresponding occur-
rence of ZIGZAG.
An occurrence of the pattern ZIGZAG is the maximal subsequence which matches the
regular expression ‘(<>)+(< | <>) | (><)+(> | ><)’.
Assume that the occurrence of the pattern ZIGZAG starts at position i and ends at position
j. The feature WIDTH computes the value j − i.

Example Figure 4.1533 provides an example where the WIDTH_ZIGZAG

([4, 1, 3, 1, 4, 6, 1, 5, 5, 2, 7, 2, 3, 1, 6, 1], [0, 0, 3, 0, 0, 0, 2, 0, 0, 0, 6, 0, 0, 0, 0, 0], 0)
constraint holds.

Typical |VARIABLES| > 3
range(VARIABLES.var) > 1

Arg. properties Functional dependency: FEATURES determined by VARIABLES and DEFAULT.


Origin
The origin of the constraint: reference to a paper, to a person, to an other constraint or to a system.


Constraint
The constraint name and its arguments.


Arguments
Arguments of the constraint and their corresponding types.


/*
    The contents of this file are subject to the Mozilla Public License
    Version  1.1  (the "License"); you may not use this file except in
    compliance with the License. You may obtain a copy of the License at:

    http://www.mozilla.org/MPL/

    Software  distributed  under  the License is distributed on an "AS
    IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
    implied.  See  the  License  for  the  specific language governing
    rights and limitations under the License.
    The Original Code is the contents of this file.
    The  Initial  Developer  of  the  Original  Code is SICS, Swedish
    Institute of Computer Science AB (SICS).
    Portions  created  by the Initial Developer are Copyright (C) 2007
    of the Initial Developer. All Rights Reserved.
    Contributor(s):
    _____Mats Carlsson <matsc@sics.se>
    _____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

    Alternatively, if the contents of this file is included as a part of
    SICStus Prolog distribution by SICS, it may be used under the terms of
    an appropriate SICStus Prolog License Agreement (the "SICStus Prolog
    License"), in which case the provisions of the SICStus Prolog License
    are applicable instead of those above.
*/

:- multifile
    ctr_predefined/1,
    ctr_date/2,
    ctr_persons/2,
    ctr_origin/3,
    ctr_usual_name/2,
    ctr_synonyms/2,
    ctr_types/2,
    ctr_arguments/2,
    ctr_exchangeable/2,
    ctr_restrictions/2,
    ctr_typical/2,
    ctr_typical_model/2,
    ctr_pure_functional_dependency/2,
    ctr_functional_dependency/3,
    ctr_contractible/4,
    ctr_extensible/4,
    ctr_aggregate/3,
    ctr_example/2,
    ctr_draw_example/9,
    ctr_cond_imply/5,
    ctr_see_also/2,
    ctr_key_words/2,
    ctr_derived_collections/2,
    ctr_graph/7,
    ctr_graph/9,
    ctr_eval/2,
    ctr_automaton_signature/3,
    ctr_glue_matrix/2,
    ctr_glue_matrix1/2,
    ctr_specialisation/3,
    ctr_sol/6,
    ctr_logic/3,
    ctr_application/2.

ctr_date(width_zigzag,['20141203']).

ctr_origin(width_zigzag, 'Based on the \\hyperlink{Pzigzag}{\\pattern{zigzag}} pattern.', []).

ctr_arguments(width_zigzag,
              ['VARIABLES'-collection(var-dvar),
               'FEATURES'-collection(var-dvar),
               'DEFAULT'-int]).

ctr_restrictions(width_zigzag,let([sv=size('VARIABLES'),rv=range('VARIABLES'^var)],[required('VARIABLES',var),required('FEATURES',var),sv=size('FEATURES'),sv=<3#\/rv=<1#=>'FEATURES'^var=0,'FEATURES'^var=0#\/'FEATURES'^var>=2,'FEATURES'^var=<max(0,sv-2),'DEFAULT'=0])).

ctr_pure_functional_dependency(width_zigzag, []).

ctr_functional_dependency(width_zigzag, 2, [1,3]).

ctr_typical(width_zigzag,[size('VARIABLES')>3,range('VARIABLES'^var)>1]).




ctr_key_words(width_zigzag,[]).

ctr_eval(width_zigzag, [checker(width_zigzag_c),
    automaton(width_zigzag_a),
    automaton_with_signature(width_zigzag_a_s)]).

% these are currently not used in time-series
ctr_cond_imply(-,-,-,-,-):-fail.
ctr_contractible(-,-,-,-):-fail.
ctr_extensible(-,-,-,-):-fail.
ctr_aggregate(-,-,-):-fail.
ctr_sol(-,-,-,-,-,-):-fail.

width_zigzag_c(VARIABLES, FEATURES, DEFAULT) :-
        collection(VARIABLES, [int]),
        get_attr1(VARIABLES, VARS),
        get_attr1(FEATURES, Fs),
        VARS=[First|_],
        length(VARS, N),
        length(Fs, N),
        length(Es, N),
        N1 is N+1,
        Default=DEFAULT,
        width_zigzag_c(VARS, Default, s, 0, 0, Fs, Es).

width_zigzag_c([_], Default, _, CLast, DLast, [FLast], [ELast]) :- !,
        FLast=Default,
        ELast=CLast.
width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, s, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_zigzag_c([Xj|Xs], Default, b, C, A1000, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, a, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, a, C, D, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, d, C, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, b, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+1,
        width_zigzag_c([Xj|Xs], Default, c, A1000, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_zigzag_c([Xj|Xs], Default, f, A1000, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        width_zigzag_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, c, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=C, !,
        width_zigzag_c([Xj|Xs], Default, a, Default, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, d, C, D, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, s, C, D, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, d, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is D+1,
        width_zigzag_c([Xj|Xs], Default, e, C, A1000, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Ei,
        Ei=Ej, !,
        A1000 is D+1,
        width_zigzag_c([Xj|Xs], Default, f, A1000, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, s, C, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, e, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Default, !,
        width_zigzag_c([Xj|Xs], Default, a, C, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi>Xj,
        Fi=Default,
        Ei=C, !,
        width_zigzag_c([Xj|Xs], Default, d, Default, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi=:=Xj,
        Fi=Default,
        Ei=C, !,
        width_zigzag_c([Xj|Xs], Default, s, Default, 0, [Fj|Fs], [Ej|Es]).
width_zigzag_c([Xi,Xj|Xs], Default, f, C, D, [Fi,Fj|Fs], [Ei,Ej|Es]) :-
        Xi<Xj,
        Fi=Default,
        Ei=Ej, !,
        A1000 is C+(D+1),
        width_zigzag_c([Xj|Xs], Default, c, A1000, 0, [Fj|Fs], [Ej|Es]).

ctr_automaton_signature(width_zigzag, width_zigzag_a, pair_signature(2,signature)).

width_zigzag_a(VARIABLES,FEATURES,DEFAULT):-
        pair_signature(VARIABLES, Signature),
        width_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature).

width_zigzag_a_s(VARIABLES,FEATURES,DEFAULT,Signature):-
        Default = DEFAULT,
        collection(VARIABLES, [dvar]),
        get_attr1(VARIABLES, Xs),
        length(Xs, N),
        Xs = [_|_],
        collection(FEATURES, [dvar]),
        get_attr1(FEATURES, Fs),
        length(Fs, N),
        length(Es, N),
        domain(Es, -1000000, 1000000),
        gen_features_tuples(Xs, width, N, Fs, Es, FeaturesTuples),
        LT = 0, EQ = 1, GT = 2,
        automaton(FeaturesTuples, t(Xi,Xj,Fi,Ei,Ej), Signature,
        [source(s),
        sink(s),
        sink(a),
        sink(b),
        sink(c),
        sink(d),
        sink(e),
        sink(f)],
        [arc(s,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(s,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,GT,b,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(a,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(a,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(b,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(b,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(b,LT,c,(Fi #= Ei #/\ Ei #= Ej -> [D + 1, 0])),
        arc(c,GT,f,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0])),
        arc(c,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(c,LT,a,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(d,GT,d,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, D])),
        arc(d,LT,e,(Fi #= Default #/\ Ei #= Ej -> [C, D + 1])),
        arc(e,GT,f,(Fi #= Ei #/\ Ei #= Ej -> [D + 1, 0])),
        arc(e,EQ,s,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(e,LT,a,(Fi #= Default #/\ Ei #= Default -> [C, 0])),
        arc(f,GT,d,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(f,EQ,s,(Fi #= Default #/\ Ei #= C -> [Default, 0])),
        arc(f,LT,c,(Fi #= Default #/\ Ei #= Ej -> [C + D + 1, 0]))],
        [C,D], [0,0], [CLast,DLast]),
        last(Fs,  FLast),
        last(Es, ELast),
        FLast #= Default,
        ELast #= CLast.



width_zigzag.pl


Restrictions
Additional conditions refining the type declarations of one or several arguments of the constraint.


Purpose
Definition in natural language of the meaning of the constraint.


Example
One or several examples of ground solutions of the constraint.


Typical
Typical conditions on the arguments of the constraint.


Arg. properties
Properties of some arguments of the constraint (e.g. Functional dependency: an argument is determined by some other arguments, Contractibility: can remove items from any position of a collection, Prefix-contractibility: can remove items from first position, Suffix-contractibility: can remove items from last position, Extensibility: can add items at any position of a collection, Prefix-extensibility: can add items before first position, Suffix-extensibility: can add items after last position).
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Figure 4.1533: Illustrating the WIDTH_ZIGZAG constraint of the Example slot
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Automaton Use the decoration table 3.32 to synthesise the corresponding register automaton.


Automaton
Explicit description in terms of automaton of the meaning of the constraint.



5

A Database of Parameterised
Invariants

This chapter presents a database of parameterised invariants where the parameter is the
sequence length. We currently have five types of invariants:

• For a single time-series constraint, linear invariants are obtained by applying the
Farkas Lemma [13] to the automaton with registers that was synthesised [17] for
a given time-series constraint. These invariants link consecutive register values.
For those time-series constraints for which two register automata are available,
we only generate invariants for the simplified automaton, i.e. the one that uses a
specialised decoration table.

• For the conjunction of two time-series constraints on the same sequence of vari-
ables of length n, linear invariants of the form e+ e0n+ e1x+ e2y ≥ 0, with e,
e0, e1, e2 ∈ Z, linking the result variables x and y of both time-series constraints
are obtained by using the method described in [5]:

1. Compute the intersection of the register automata corresponding to the two
time-series constraints. For building this intersection we use, when avail-
able, the simplified versions of the register automata, but note that the re-
sulting invariants can be used both with the non-simplified and the simpli-
fied register automata.

2. Generate all possible combinations of coefficient signs of the invariants to
generate, and for each combination:

(a) Build from the intersection automaton an invariant-weighted digraph,
where the weight of each arc represents the variation of the left-hand
side e + e0n + e1x + e2y of the desired linear invariant when the
corresponding transition of the intersection automaton is triggered.

(b) Construct an optimisation problem where the constraints prevent neg-
ative cycles in the invariant-weighted digraph, and where the optimisa-
tion criterion promotes the generation of sharp invariants. The optimal
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solution to this optimisation problem are the values of the coefficients
e0, e1, e2.

(c) Solve a shortest-path problem from the initial state to the accepting
states of an automaton derived from the intersection automaton and
from the invariant-weighted digraph, giving the constant term e of the
linear invariant.

3. Using a heuristic, filter out linear invariants that do not remove any infea-
sible points.

For the majority of linear invariants we prove their sharpness by providing two
distinct points whose coordinates are possibly parameterised by the sequence
length n, which both are located on the corresponding linear equality constraint
and are feasible with respect to the conjunction of the two considered time-series
constraints. Feasibility of a point is proved by showing that the intersection of
two finite automata that accept only time series whose characteristics correspond
to the coordinates of the point is not empty. Each of the two finite automata
corresponds to the automata provided in the Specialisation slot of a time-series
constraint.

• Applying the same technique used for generating linear invariants linking the
result variables of a conjunction of two time-series constraints, we also generate
conditional linear constraints that are valid provided the result variables are not
assigned to their default value.

• For the conjunction of two time-series constraints on the same sequence of vari-
ables of length n, non-linear invariants corresponding to disjunction of linear
constraints.

• For a single time-series constraint or for the conjunction of two time-series con-
straints on the same sequence of variables, we derive linear invariants involving
the result variables x and y, as well as one of the three variables o<, o=, o>,
which respectively denote the numbers of occurrences of signature variables that
are assigned to ‘<’, ‘=’ and ‘>’. This last category of invariants is derived
manually.

The database of parameterised invariants contains 917 entries: 176 entries correspond-
ing to a single constraint and 741 entries corresponding to pairs of constraints. The total
number of invariants is 2347: 759 linear invariants, 899 conditional linear invariants,
666 non-linear invariants, and 23 manually derived invariants.

There exist two complementary versions of this database of parameterised invari-
ants, namely a machine-readable version where each invariant is represented as a Pro-
log fact, and a human-readable version where these Prolog facts are pretty-printed as
LATEX formulae. The machine-readable version is available from the electronic con-
straint catalogue given in Appendix A of this document as a stand-alone Prolog at-
tached file, while the human-readable version is given in this chapter. Within the
human-readable version, invariants are sorted by lexicographically increasing order
on the tuples of lexicographically sorted constraint names. Figures that display the
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invariants linking the result variables of two time-series constraints use the following
conventions, where Figure 5.1 illustrates how the various types of invariants are de-
picted. For this illustrative purpose we use the following set of invariants, where after
a linear invariant we possibly provide the coordinates of two distinct feasible points
lying on the line corresponding to the linear invariant.

¬ 2x ≤ y

n ≥ 9: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ 4x + y ≤ 2n− 6

® x > 0 ∧ y > 0⇒ x + y ≤ n− 1
n ≥ 11: (1, n− 2) (2, n− 3)

¯ y 6= 2x + 1

° 2x + y ≤ 2n− 2

±
∨


x 6= bn2 c,
y < 1,
y > n ·min(1,max(0, n− 1))− 3,
n mod 2 = 1,
y mod 2 = 0


² y 6= 1

³ y ≤ 3x
n ≥ 5: (0, 0) (1, 3)

´ y = max(0, n− 2) ∧ n > 1⇒ 2x ≥ n− 2− n mod 2

10 n > 1⇒ 2x + y ≤ 2n− 3

n ≥ 7: (max(0, n− 2)− 1, 3) (max(0, n− 2)− 2, 5)

11 y > 0⇒ x ≤ n− 3

n ≥ 5: (max(0, n− 2)− 1, 2) (max(0, n− 2)− 1, 3)

12 y 6= 1

where:

• the invariants ¬ ,  , ® , and ¯ are associ-
ated with the pair (NB_DIP_ON_INCREASING_SEQUENCE,
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE),

• the invariants ° , ± , and ² are associated with the pair
(NB_STEADY_SEQUENCE, SUM_WIDTH_DECREASING_SEQUENCE),

• the invariants ³ , ´ , 10 , 11 , and 12 are associated with the pair
(SUM_WIDTH_SUMMIT, SUM_WIDTH_ZIGZAG).

In our figures, e.g. Figure 5.1, we use the following colour and shape scheme:

• A feasible pair of values of result variables is shown with a blue circle: light blue
for a pair for which at least one of the values corresponds to the default value of
one of the two time-series constraints, and blue otherwise. The convex hull of
all feasible pairs of values is shown as an enclosing blue dotted line.
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• A yellow circle denotes an infeasible point that is located outside the convex hull
of feasible points and that is not discarded by any invariants; e.g. see the yellow
point of coordinates (3, 9) of Part (C) of Figure 5.1.

• A red circle denotes an infeasible point inside the convex hull that is not dis-
carded by any non-linear invariants, but that may be discarded by some condi-
tional linear invariants; e.g. see the red point of coordinates (5, 8) for the pair
(SUM_WIDTH_PLATEAU, SUM_WIDTH_ZIGZAG) and the sequence size 11.

• A diamond-shaped point denotes an infeasible point outside the convex hull, that
belongs to a set of infeasible points discarded by some non-linear invariant. An
illustrative example is the point of coordinates (3, 7) in Part (A) of Figure 5.1,
which is located outside the convex hull of feasible points and is associated with
the disequality ¯ y 6= 2 · x + 1.

• A violet-coloured point denotes an infeasible point discarded by an invariant
corresponding to a disequality between a result variable and a natural number.
For instance, the violet points in Part (B) of Figure 5.1 correspond to the set of
infeasible points associated with the disequality ² y 6= 1.

• An orange-coloured point denotes an infeasible point discarded by an invari-
ant corresponding to a diagonal, horizontal line, or vertical line that starts at a
specific point and extends to the border in one direction, or to a horizontal or
vertical line that excludes points for which one of the coordinates is odd or even.
For instance, the orange points in Part (A) of Figure 5.1 correspond to the set of
infeasible points associated with ¯ y 6= 2 · x + 1.

• A brown-coloured point denotes an infeasible point discarded by a disjunction.
For instance, the brown points in Part (B) of Figure 5.1 correspond to the set of
infeasible points associated with ±.

• A cyan-coloured (respectively pink-coloured) half-space corresponds to infeasi-
ble points that are forbidden by linear inequalities (respectively by conditional
linear inequalities). In Part (A) of Figure 5.1, the set of points that are forbidden
by the linear inequality ¬ 2 · x ≤ y is coloured in cyan, while the set of points
that are discarded by the conditional linear inequality ® x > 0 ∧ y > 0 ⇒
x + y ≤ n− 1 is coloured in pink.

• A thick light violet line represents a set of infeasible points that are discarded
by an implication of the form x = v ⇒ . . . (or y = v ⇒ . . . ), where v is a
natural number. For instance, the thick light violet line in Part (C) of Figure 5.1
corresponds to the set of infeasible points associated with ´.

• For each linear invariant for which we prove sharpness, we provide two
distinct points that are both feasible and are located on the line corre-
sponding to the linear invariant. Note that the coordinates of such points
may be parameterised by the sequence length n. For instance, given
the conjunction NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES) ∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES), we give
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Figure 5.1: Illustration of how the different types of invariants are depicted

for the sharp invariant ® x > 0 ∧ y > 0 ⇒ x + y ≤ n − 1 (sharp when
n ≥ 11) the two points (1, n − 2) and (2, n − 3), which (1) satisfy the equality
x + y = n− 1 and (2) are feasible wrt the mentioned conjunction of time-series
constraints, provided n ≥ 11. Such points are graphically depicted by a
coloured squared box; e.g. see the points of coordinates (1, 10) and (2, 9) in
Part (A) of Figure 5.1, where n = 12.
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MAX_MAX_BUMP_ON_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_DIP_ON_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_PEAK

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_SUMMIT

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MAX_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_BUMP_ON_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1
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MAX_MIN_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_DIP_ON_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_GORGE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_VALLEY

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_MIN_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_RANGE_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≥ vari−2 − vari−1
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MAX_RANGE_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_RANGE_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≥ vari−1 − vari−2

MAX_RANGE_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_RANGE_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_RANGE_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_BUMP_ON_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_DECREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_DIP_ON_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_GORGE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1
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MAX_SURF_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_INCREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_PEAK

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_PROPER_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_PROPER_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_STEADY

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_STEADY_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_SUMMIT

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1
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MAX_SURF_VALLEY

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_SURF_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

MAX_WIDTH_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_DECREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_GORGE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_INCREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_PEAK

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di
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MAX_WIDTH_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_PROPER_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_PROPER_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_STEADY_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : di ≤ di−1 + 2
∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 2

MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : di ≤ di−1 + 2
∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 2

MAX_WIDTH_SUMMIT

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_VALLEY

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di

MAX_WIDTH_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 2
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MIN_MAX_BUMP_ON_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_DIP_ON_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_PEAK

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_SUMMIT

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MAX_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_BUMP_ON_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1
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MIN_MIN_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_DIP_ON_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_GORGE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_VALLEY

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_MIN_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_RANGE_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_RANGE_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1
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MIN_RANGE_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_RANGE_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_RANGE_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_RANGE_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_BUMP_ON_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_DECREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_DIP_ON_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_GORGE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_INCREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1
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MIN_SURF_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_PEAK

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_PROPER_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_PROPER_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_STEADY

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_STEADY_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_SUMMIT

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_VALLEY

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_SURF_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1



3216 5. A DATABASE OF PARAMETERISED INVARIANTS

MIN_WIDTH_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_DECREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_GORGE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_INCREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_PEAK

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_PROPER_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_PROPER_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_STEADY_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1
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MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_SUMMIT

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_VALLEY

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

MIN_WIDTH_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1

NB_DECREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 1
∀i ∈ [1, |VARIABLES|] : o>i = ri

NB_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri

NB_DECREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri + ri > 0
∀i ∈ [1, |VARIABLES|] : o=

i ≥ ri

NB_GORGE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri

NB_INCREASING

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i = ri



3218 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri

NB_INCREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri + ri > 0
∀i ∈ [1, |VARIABLES|] : o=

i ≥ ri

NB_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 1

NB_PEAK

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri

NB_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri

NB_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri

NB_PROPER_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [4, |VARIABLES|] : ri ≤ ri−3 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri
∀i ∈ [1, |VARIABLES|] : o=

i ≥ ri



3219

NB_PROPER_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [4, |VARIABLES|] : ri ≤ ri−3 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri
∀i ∈ [1, |VARIABLES|] : o=

i ≥ ri

NB_STEADY

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 1
∀i ∈ [1, |VARIABLES|] : o=

i = ri

NB_STEADY_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o=

i ≥ ri

NB_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri

NB_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri

NB_SUMMIT

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri

NB_VALLEY

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [3, |VARIABLES|] : ri ≤ ri−2 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri



3220 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [4, |VARIABLES|] : ri ≤ ri−3 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ ri
∀i ∈ [1, |VARIABLES|] : o>i ≥ ri
∀i ∈ [1, |VARIABLES|] : o=

i ≤ |VARIABLES| − i− 3 ∗ ri

SUM_RANGE_DECREASING

∀i ∈ [3, |VARIABLES|] : ri − ri−2 ≥ vari − vari−2

∀i ∈ [2, |VARIABLES|] : ri − ri−1 ≥ vari − vari−1

SUM_WIDTH_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(2, ri − 1)

SUM_WIDTH_DECREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(2, ri)
∀i ∈ [1, |VARIABLES|] : o=

i ≥ b(ri + 1)/2c

SUM_WIDTH_GORGE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(1, ri)

SUM_WIDTH_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(2, ri − 1)

SUM_WIDTH_INCREASING_TERRACE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(2, ri)
∀i ∈ [1, |VARIABLES|] : o=

i ≥ b(ri + 1)/2c
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SUM_WIDTH_INFLEXION

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1

SUM_WIDTH_PEAK

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(1, ri)

SUM_WIDTH_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o=

i ≥ ri − bmax(0, |VARIABLES| − i)/2c

SUM_WIDTH_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o=

i ≥ ri − bmax(0, |VARIABLES| − i)/2c

SUM_WIDTH_PROPER_PLAIN

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o=

i ≥ b(ri + 1)/2c

SUM_WIDTH_PROPER_PLATEAU

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o=

i ≥ b(ri + 1)/2c
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SUM_WIDTH_STEADY_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 2
o=
i ≥ b(ri + 1)/2c
o=
i ≤ max(0, ri − 1)

SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 2
∀i ∈ [1, |VARIABLES|] : o>i ≥ b(ri + 1)/2c
∀i ∈ [1, |VARIABLES|] : o>i ≤ max(0, ri − 1)

SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 2
∀i ∈ [1, |VARIABLES|] : o<i ≥ b(ri + 1)/2c
∀i ∈ [1, |VARIABLES|] : o<i ≤ max(0, ri − 1)

SUM_WIDTH_SUMMIT

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(1, ri)

SUM_WIDTH_VALLEY

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + di−1 + 1
∀i ∈ [1, |VARIABLES|] : o<i ≥ min(1, ri)
∀i ∈ [1, |VARIABLES|] : o>i ≥ min(1, ri)

SUM_WIDTH_ZIGZAG

∀i ∈ [2, |VARIABLES|] : ri ≥ ri−1

∀i ∈ [2, |VARIABLES|] : ri ≤ ri−1 + 2
∀i ∈ [1, |VARIABLES|] : o>i ≥ b(ri + 1)/2c
∀i ∈ [1, |VARIABLES|] : o<i ≥ b(ri + 1)/2c
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_DECREASING(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 9: (1, sv− 2) (2, sv− 3)

 y = 0⇒ x = 0

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y− 2
sv ≥ 9: (1, 4) (2, 6)

¯ x < 1 ∨ y 6= 3
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (1, bsv/2c − 1) (3, bsv/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 15: (2, bsv/2c − 1) (4, bsv/2c − 2)

® x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 9: (1, 2) (2, 3)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + 2 ∗ y ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 9: (0, b(sv− 2)/2c) (2, b(sv− 2)/2c − 3)

 x > 0 ∧ y > 0⇒ 3 ∗ x + 2 ∗ y ≤ sv− 3
sv mod 2 = 0 ∧ sv ≥ 12: (1, b(sv− 2)/2c − 2) (3, b(sv− 2)/2c − 5)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_DIP_ON_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 2⇒ 3 ∗ x + 3 ∗ y ≤ sv− 3− (sv− 3) mod 3
sv mod 3 = 0 ∧ sv ≥ 6: (b(sv− 3)/3c, 0) (0, b(sv− 3)/3c)
sv mod 3 = 1 ∧ sv ≥ 6: (b(sv− 3)/3c, 0) (0, b(sv− 3)/3c)
sv mod 3 = 2 ∧ sv ≥ 8: (b(sv− 3)/3c, 0) (b(sv− 3)/3c − 1, 1)

 x > 0 ∧ y > 0⇒ 3 ∗ x + 3 ∗ y ≤ sv− 5− (sv− 5) mod 3
(sv− 2) mod 3 = 0 ∧ sv ≥ 11: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
(sv− 2) mod 3 = 1 ∧ sv ≥ 12: (b(sv− 3)/3c − 2, 1) (b(sv− 3)/3c − 3, 2)
(sv− 2) mod 3 = 2 ∧ sv ≥ 13: (b(sv− 3)/3c − 2, 1) (b(sv− 3)/3c − 3, 2)

®
∨


x 6= max(0, b(sv− 3)/3c)− 1,
y < 1,
y > max(0, b(sv− 3)/3c)− 1,
1 = sv mod 2,
0 = y mod 2



¯
∨


y 6= max(0, b(sv− 3)/3c)− 1,
x < 1,
x > max(0, b(sv− 3)/3c)− 1,
1 = sv mod 2,
0 = x mod 2



0 2

0

2

nb_bump_on_decreasing_sequence

nb
_d

ip
_o

n_
in

cr
ea

si
ng

_s
eq

ue
nc

e

sv = 12

¬


®

¯

0 2

0

2

nb_bump_on_decreasing_sequence

nb
_d

ip
_o

n_
in

cr
ea

si
ng

_s
eq

ue
nc

e

sv = 11

¬





3226 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 9: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 5) (2, sv− 7)

®
∨

y 6= max(0, sv− 1)− 3,
x < 1,
x > max(0, b(sv− 3)/3c)− 1,
0 = x mod 2
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 9: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3

® x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (1, bsv/2c − 1) (3, bsv/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 17: (2, bsv/2c − 1) (4, bsv/2c − 2)
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3228 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + 2 ∗ y ≤ sv− 2− (sv− 2) mod 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + 2 ∗ y ≤ sv− 4
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 2)/2c − 2) (3, b(sv− 2)/2c − 5)

®
∨


y 6= max(0, b(sv− 2)/2c)− 2,
x < 1,
x > max(0, b(sv− 3)/3c)− 1,
1 = sv mod 2,
0 = x mod 2
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3229

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2

® x > 0 ∧ y > 0⇒ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 4) (2, sv− 5)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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3230 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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3231

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + 3 ∗ y ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 0 ∧ sv ≥ 8: (b(sv− 3)/3c, 1) (b(sv− 3)/3c − 1, 2)
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
(sv− 2) mod 3 = 2 ∧ sv ≥ 10: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + 3 ∗ y ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 0 ∧ sv ≥ 8: (b(sv− 3)/3c, 1) (b(sv− 3)/3c − 1, 2)
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
(sv− 2) mod 3 = 2 ∧ sv ≥ 10: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
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3232 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 6) (2, sv− 9)

 x < 1 ∨ y 6= max(0, sv− 1)− 4
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (1, bsv/2c − 2) (3, bsv/2c − 5)

 x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv− 5
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3233

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (1, bsv/2c − 1) (3, bsv/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 15: (2, bsv/2c − 1) (4, bsv/2c − 2)

® x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 9: (1, 2) (2, 3)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 9: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3

® x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (1, bsv/2c − 1) (3, bsv/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 17: (2, bsv/2c − 1) (4, bsv/2c − 2)
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3234 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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3235

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 3
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y− 3
sv ≥ 9: (1, 6) (2, 9)

® x < 1 ∨ y 6= 4

¯ x < 1 ∨ y 6= 5

° x 6= 0 ∨ y 6= 1
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3236 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + y ≤ sv− 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 3
sv ≥ 11: (1, sv− 6) (2, sv− 9)

® y 6= 1
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®

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (0, sv− 2) (1, sv− 3)

® x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6
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3237

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 9: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6

® x > 0 ∧ y > 0⇒ x + y ≤ sv− 1
sv ≥ 11: (1, sv− 2) (2, sv− 3)

¯ y 6= 2 ∗ x + 1
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + y ≤ sv− 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 4
sv ≥ 12: (1, sv− 7) (2, sv− 10)

® x 6= 1 ∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4 ∨ sv < 7

¯ y 6= 1
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3238 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 3)

 x > 0 ∧ y > 0⇒ 3 ∗ x + 3 ∗ y ≤ 4 ∗ sv− 10− (4 ∗ sv− 10) mod 3
(sv− 1) mod 3 = 2 ∧ sv ≥ 6: (b(sv− 3)/3c, sv− 3) (b(sv− 3)/3c − 1, sv− 2)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (0, sv− 2) (1, sv− 3)

® x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6
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3239

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2

® x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 5) (2, sv− 7)
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2

® x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 5) (2, sv− 7)
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3240 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + y ≤ sv− 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 3
sv ≥ 11: (1, sv− 6) (2, sv− 9)

® y 6= 1

0 2

0

2

4

6

8

10

nb_bump_on_decreasing_sequence

su
m

_w
id

th
_p

ro
pe

r_
pl

ai
n

sv = 12
¬

®

0 2

0

2

4

6

8

nb_bump_on_decreasing_sequence

su
m

_w
id

th
_p

ro
pe

r_
pl

ai
n

sv = 11

¬



®

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + y ≤ sv− 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 3
sv ≥ 11: (1, sv− 6) (2, sv− 9)

® y 6= 1
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3241

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 1
sv ≥ 11: (1, sv− 4) (2, sv− 7)

 x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 4− (sv− 4) mod 3
(sv− 1) mod 3 = 1 ∧ sv ≥ 5: (b(sv− 3)/3c, 2) (b(sv− 3)/3c, 3)
(sv− 1) mod 3 = 2 ∧ sv ≥ 6: (b(sv− 3)/3c − 1, 2) (b(sv− 3)/3c − 1, 3)

® y 6= 1
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y− 3
sv ≥ 9: (1, 6) (2, 9)

® x < 1 ∨ y 6= 4

¯ x < 1 ∨ y 6= 5

° x 6= 0 ∨ y 6= 1
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3242 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 9: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6

® x > 0 ∧ y > 0⇒ x + y ≤ sv− 1
sv ≥ 11: (1, sv− 2) (2, sv− 3)

¯ y 6= 2 ∗ x + 1
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (0, sv− 2) (1, sv− 3)

® x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6
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3243

NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (0, sv− 2) (1, sv− 3)

® x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6
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NB_BUMP_ON_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2

® x > 0 ∧ y > 0⇒ x + y ≤ sv− 3
sv ≥ 11: (1, sv− 4) (2, sv− 5)

¯ y 6= 2 ∗ x + 1
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3244 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
NB_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 6: (sv− 2, 2) (sv− 3, 3)

 y ≤ x

sv ≥ 4: (1, 1) (2, 2)

® sv > 1⇒ x ≤ y + sv− 2

¯ x > 0⇒ y ≥ 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 1)
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NB_DECREASING(x, VARIABLES)∧
NB_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 6: (sv− 2, 1) (sv− 3, 2)

 x = 0⇒ y = 0

® x > 0 ∧ y > 0⇒ y ≤ x− 1
sv ≥ 6: (2, 1) (3, 2)
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3245

NB_DECREASING(x, VARIABLES)∧
NB_DIP_ON_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 9: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 3
sv ≥ 9: (sv− 5, 1) (sv− 7, 2)

®
∨

x 6= max(0, sv− 1)− 3,
y < 1,
y > max(0, b(sv− 3)/3c)− 1,
0 = y mod 2
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NB_DECREASING(x, VARIABLES)∧
NB_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)
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sv ≥ 5: (1, 1) (2, 2)
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3246 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
NB_INCREASING(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 3: (sv− 2, 1) (sv− 3, 2)
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NB_DECREASING(x, VARIABLES)∧
NB_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)

 y ≤ x + 1
sv ≥ 4: (0, 1) (1, 2)
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3247

NB_DECREASING(x, VARIABLES)∧
NB_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv ≥ 6: (sv− 4, 1) (sv− 6, 2)
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NB_DECREASING(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 6: (sv− 2, 2) (sv− 3, 4)

 y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)
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3248 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_DECREASING(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3249

NB_DECREASING(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_DECREASING(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv ≥ 7: (sv− 3, 1) (sv− 5, 2)

 y ≤ x
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3250 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv ≥ 7: (sv− 3, 1) (sv− 5, 2)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)
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NB_DECREASING(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 3: (sv− 2, 1) (sv− 3, 2)
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3251

NB_DECREASING(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)
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NB_DECREASING(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 6: (sv− 2, 2) (sv− 3, 3)

 y ≤ x

sv ≥ 4: (1, 1) (2, 2)

® sv > 1⇒ x ≤ y + sv− 2

¯ x > 0⇒ y ≥ 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 1)
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3252 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)
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NB_DECREASING(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3253

NB_DECREASING(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_DECREASING(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 7: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)

®
∨

y 6= max(0, b(sv− 1)/3c)− 0,
x < max(0, b(sv− 1)/3c) + 1,
x > 1 ∗ max(0, sv− 1)− max(0, b(sv− 1)/3c)− 1,
1 6= sv mod 3
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3254 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x = 0⇒ y = 0

 y = 0⇒ x = 0

® sv > 1⇒ 2 ∗ x ≤ y + sv− 2

¯ sv > 1⇒ y ≤ 2 ∗ x + sv− 2

° x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 4: (sv− 2, sv− 1) (sv− 3, sv− 2)
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3255

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 6: (sv− 2, 2) (sv− 3, 4)

 x = 0⇒ y = 0

® x > 0 ∧ y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

¯ x 6= 1 ∨ y < 1

° y 6= 1
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3256 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 3: (sv− 2, sv− 2) (sv− 2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 y 6= 1
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3257

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 4, 2) (1, sv− 3)

 y > 0⇒ x ≤ sv− 4

® y 6= 1
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NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 3: (sv− 2, sv− 2) (sv− 2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3258 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 4: (sv− 2, 1) (sv− 2, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3259

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 3, 2) (sv− 4, 3)

 y > 0⇒ x ≤ sv− 3

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3260 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 3, 2) (sv− 4, 3)

 y > 0⇒ x ≤ sv− 3

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 y 6= 1
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3261

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 4: (1, 2) (2, 4)

 x = 0⇒ y = 0

® y = 0⇒ x = 0

¯ sv > 1⇒ 2 ∗ x ≤ y + sv− 2

° x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 4: (sv− 2, sv− 1) (sv− 3, sv− 2)
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3262 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 y 6= 1
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NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 4: (sv− 2, 1) (sv− 2, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3263

NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 3: (sv− 2, sv− 2) (sv− 2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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NB_DECREASING(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 6: (sv− 2, 2) (sv− 3, 4)

 y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)

® y 6= 1
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3264 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− sv mod 2
sv mod 2 = 0 ∧ sv ≥ 4: (bsv/2c, 0) (bsv/2c − 1, 1)
sv mod 2 = 1 ∧ sv ≥ 5: (bsv/2c, 0) (bsv/2c − 1, 1)

 y > 0⇒ x ≥ 1
sv ≥ 4: (1, b(sv− 2)/2c) (1, b(sv− 2)/2c − 1)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_DIP_ON_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 9: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (bsv/2c − 1, 1) (bsv/2c − 2, 3)
sv mod 2 = 1 ∧ sv ≥ 17: (bsv/2c − 1, 2) (bsv/2c − 2, 4)

® x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 3
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3265

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv + 1
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, b(sv− 1)/2c) (bsv/2c − 1, b(sv− 1)/2c − 3)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, b(sv− 1)/2c − 2) (bsv/2c − 1, b(sv− 1)/2c − 5)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)
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3266 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, bsv/2c − 1) (bsv/2c − 1, bsv/2c)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y ≤ x + 1
sv ≥ 4: (0, 1) (1, 2)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− sv mod 2
sv mod 2 = 0 ∧ sv ≥ 6: (bsv/2c, 0) (bsv/2c − 1, 1)
sv mod 2 = 1 ∧ sv ≥ 5: (bsv/2c, 0) (bsv/2c − 1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
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3267

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 2
sv ≥ 4: (1, 0) (2, 2)

 y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3268 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)

0 2 4 6

0

2

4

nb_decreasing_sequence

nb
_p

la
in

sv = 12
¬

0 2 4

0

2

4

nb_decreasing_sequence

nb
_p

la
in

sv = 11

¬



NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3269

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 2)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 1) (bsv/2c − 1, 3)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 2)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 1) (bsv/2c − 1, 3)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)
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3270 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 4: (1, sv− 2) (2, sv− 4)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 4: (bsv/2c, 0) (bsv/2c − 1, 2)
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c, 1) (bsv/2c − 1, 3)
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3271

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 4: (1, 1) (2, 2)

 sv > 1⇒ 2 ∗ y ≤ 2 ∗ x + sv− 2− (sv− 2) mod 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, bsv/2c) (1, bsv/2c − 1)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, bsv/2c − 1) (bsv/2c − 1, bsv/2c)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)
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3272 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv + 1
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, b(sv− 1)/2c) (bsv/2c − 1, b(sv− 1)/2c − 3)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, b(sv− 1)/2c − 2) (bsv/2c − 1, b(sv− 1)/2c − 5)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3273

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv + 1
sv mod 2 = 0 ∧ sv ≥ 10: (bsv/2c, 1) (bsv/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 13: (bsv/2c, 2) (bsv/2c − 1, 4)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)

® y = 0⇒ 3 ∗ x ≤ sv + 1− (sv + 1) mod 3
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®

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv) (1, sv− 1)
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3274 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 6: (1, sv− 2) (2, sv− 4)

 y > 0⇒ 2 ∗ x ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (bsv/2c − 1, 2) (bsv/2c − 1, 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv + 1

 x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3275

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)

 2 ∗ x ≤ y + 2
sv ≥ 4: (1, 0) (2, 2)

® y 6= 1
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 8: (2, sv− 4) (3, sv− 6)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (1, sv− 3) (2, sv− 4)

® y > 0⇒ 2 ∗ x ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c − 1, 2) (bsv/2c − 1, 3)

¯ y 6= 1

0 2 4 6

0

2

4

6

8

10

nb_decreasing_sequence

su
m

_w
id

th
_i

nc
re

as
in

g_
te

rr
ac

e

sv = 12
¬



®

¯

0 2 4

0

2

4

6

8

nb_decreasing_sequence

su
m

_w
id

th
_i

nc
re

as
in

g_
te

rr
ac

e

sv = 11

¬



®

¯



3276 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 2
sv ≥ 4: (1, 0) (2, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3277

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3278 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 2) (bsv/2c − 1, 6)

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3279

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 2) (bsv/2c − 1, 6)

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 4: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c, 2) (bsv/2c − 1, 6)
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3280 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 1) (1, sv− 2)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)

 2 ∗ x ≤ y + 2
sv ≥ 4: (1, 0) (2, 2)

® y 6= 1
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3281

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv + 1

 x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3282 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)

 y = 0⇒ 3 ∗ x ≤ sv + 1− (sv + 1) mod 3

® x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv

¯ y > 0⇒ 6 ∗ x ≤ y + 2 ∗ sv + 2
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, sv− 2) (bsv/2c − 1, sv− 8)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, sv− 5) (bsv/2c − 1, sv− 11)

° y 6= 1
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3283

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_DIP_ON_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + 3 ∗ y ≤ sv− 2− (sv− 2) mod 2

 x > 0 ∧ y > 0⇒ 2 ∗ x + 3 ∗ y ≤ sv− 4
sv mod 2 = 1 ∧ sv ≥ 13: (b(sv− 2)/2c − 2, 1) (b(sv− 2)/2c − 5, 3)

®
∨


x 6= max(0, b(sv− 2)/2c)− 2,
y < 1,
y > max(0, b(sv− 3)/3c)− 1,
1 = sv mod 2,
0 = y mod 2
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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3284 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_INCREASING(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (1, sv− 4) (2, sv− 6)
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− sv mod 2
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 2, 3)
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 2
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3285

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + 2 ∗ y ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (0, b(sv− 2)/2c)
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)

 x > 0 ∧ y > 0⇒ 2 ∗ x + 2 ∗ y ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 7: (b(sv− 2)/2c − 1, 1) (b(sv− 2)/2c − 2, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 8: (b(sv− 2)/2c − 2, 1) (b(sv− 2)/2c − 3, 2)

® o= ≥ x + y

¯
∨


x 6= max(0, b(sv− 2)/2c)− 3,
y < 3,
y > max(0, b(sv− 2)/2c)− 1,
1 = sv mod 2,
0 = y mod 2



°
∨


y 6= max(0, b(sv− 2)/2c)− 3,
x < 3,
x > max(0, b(sv− 2)/2c)− 1,
1 = sv mod 2,
0 = x mod 2



±
∨


x 6= max(0, b(sv− 2)/2c)− 2,
y < 2,
y > max(0, b(sv− 2)/2c)− 1,
1 = sv mod 2,
1 = y mod 2



²
∨


y 6= max(0, b(sv− 2)/2c)− 2,
x < 2,
x > max(0, b(sv− 2)/2c)− 1,
1 = sv mod 2,
1 = x mod 2



³
∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 1,
y > max(0, b(sv− 2)/2c)− 1,
1 = sv mod 2,
0 = y mod 2



´
∨


y 6= max(0, b(sv− 2)/2c)− 1,
x < 1,
x > max(0, b(sv− 2)/2c)− 1,
1 = sv mod 2,
0 = x mod 2





3286 5. A DATABASE OF PARAMETERISED INVARIANTS
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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3287

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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3288 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 3 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 2)/2c − 1, 1) (b(sv− 2)/2c − 4, 3)
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3289

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 3 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 2)/2c − 1, 1) (b(sv− 2)/2c − 4, 3)

 o= ≥ x + y
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (1, sv− 3) (2, sv− 4)
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3290 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, bsv/2c − 1) (b(sv− 2)/2c − 1, bsv/2c)
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 6: (1, 2) (2, 3)
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3291

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− sv mod 2
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 2, 3)
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 2
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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3292 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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NB_DECREASING_TERRACE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + 3 ∗ y ≤ sv− 1
sv mod 3 = 0 ∧ sv ≥ 24: (2, b(sv− 1)/3c) (5, b(sv− 1)/3c − 1)
sv mod 3 = 1 ∧ sv ≥ 16: (0, b(sv− 1)/3c) (3, b(sv− 1)/3c − 1)
sv mod 3 = 2 ∧ sv ≥ 20: (1, b(sv− 1)/3c) (4, b(sv− 1)/3c − 1)

 sv > 1⇒ 2 ∗ x + 2 ∗ y ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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3293

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y− 2
sv ≥ 6: (1, 4) (2, 6)

® x < 2 ∨ y 6= 5

¯
∨

x 6= max(0, b(sv− 2)/2c)− 1,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


° x < 1 ∨ y 6= 3

± x 6= 0 ∨ y 6= 1
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3294 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3295

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)


∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
1 = sv mod 2,
1 = y mod 2


®
∨

x 6= max(0, b(sv− 2)/2c),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3296 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 6: (0, sv) (1, sv− 2)

 x = max(0, b(sv− 2)/2c) ∧ sv mod 2 = 1 ∧ sv > 3⇒ y ≤ 2

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

¯ y 6= 1

0 2 4

0

2

4

6

8

10

12

nb_decreasing_terrace

su
m

_w
id

th
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12

¬

®

¯

0 2 4

0

2

4

6

8

10

nb_decreasing_terrace

su
m

_w
id

th
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 11
¬ 

®

¯



3297

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (0, sv− 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 5) (2, sv− 7)

® o= ≥ x + b(y + 1)/2c

¯
∨ x 6= max(0, b(sv− 2)/2c)− 1,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4,
sv < 7


° x 6= 2 ∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4 ∨ sv < 7

±
∨


x 6= max(0, b(sv− 2)/2c)− 2,
y < 3,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
1 = sv mod 2,
1 = y mod 2



²
∨


y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
x < 1,
x > max(0, b(sv− 2)/2c)− 1,
1 = sv mod 2,
0 = x mod 2


³
∨

x 6= max(0, b(sv− 2)/2c)− 1,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
1 = sv mod 2
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3298 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, sv− 2) (b(sv− 2)/2c, 1)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)


∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 3,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
1 = sv mod 2,
0 = y mod 2


®
∨

x 6= max(0, b(sv− 2)/2c),
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3299

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 5

®
∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
1 = sv mod 2,
1 = y mod 2


¯
∨

x 6= max(0, b(sv− 2)/2c),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3300 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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3301

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

 y > 0⇒ 2 ∗ x ≤ sv− 4− (sv− 4) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

® o= ≥ x + b(y + 1)/2c
¯ y 6= 1
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¯

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

 y > 0⇒ 2 ∗ x ≤ sv− 4− (sv− 4) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

® o= ≥ x + b(y + 1)/2c
¯ y 6= 1
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3302 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, sv− 2) (b(sv− 2)/2c − 1, sv)

® x 6= 0 ∨ y 6= 1
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3303

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y− 2
sv ≥ 6: (1, 4) (2, 6)

® x < 2 ∨ y 6= 5

¯
∨

x 6= max(0, b(sv− 2)/2c)− 1,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


° x < 1 ∨ y 6= 3

± x 6= 0 ∨ y 6= 1
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3304 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 8: (1, sv− 2) (2, sv− 4)

 x = max(0, b(sv− 2)/2c) ∧ sv mod 2 = 1 ∧ sv > 3⇒ y ≤ 2

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

¯ y 6= 1
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3305

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 5

®
∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
1 = sv mod 2,
1 = y mod 2


¯
∨

x 6= max(0, b(sv− 2)/2c),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3306 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 5

®
∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
1 = sv mod 2,
1 = y mod 2


¯
∨

x 6= max(0, b(sv− 2)/2c),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3307

NB_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

 y > 0⇒ 2 ∗ x ≤ sv− 4− (sv− 4) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

® y 6= 1
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®

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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3308 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 9: (1, sv− 2) (2, sv− 3)

 y = 0⇒ x = 0

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y− 2
sv ≥ 9: (1, 4) (2, 6)

¯ x < 1 ∨ y 6= 3
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (1, bsv/2c − 1) (3, bsv/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 15: (2, bsv/2c − 1) (4, bsv/2c − 2)

® x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 9: (1, 2) (2, 3)
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3309

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + 2 ∗ y ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 9: (0, b(sv− 2)/2c) (2, b(sv− 2)/2c − 3)

 x > 0 ∧ y > 0⇒ 3 ∗ x + 2 ∗ y ≤ sv− 3
sv mod 2 = 0 ∧ sv ≥ 12: (1, b(sv− 2)/2c − 2) (3, b(sv− 2)/2c − 5)
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2

® x > 0 ∧ y > 0⇒ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 4) (2, sv− 5)
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3310 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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3311

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + 3 ∗ y ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 0 ∧ sv ≥ 8: (b(sv− 3)/3c, 1) (b(sv− 3)/3c − 1, 2)
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
(sv− 2) mod 3 = 2 ∧ sv ≥ 10: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
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3312 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + 3 ∗ y ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 0 ∧ sv ≥ 8: (b(sv− 3)/3c, 1) (b(sv− 3)/3c − 1, 2)
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
(sv− 2) mod 3 = 2 ∧ sv ≥ 10: (b(sv− 3)/3c − 1, 1) (b(sv− 3)/3c − 2, 2)
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 6) (2, sv− 9)

 x < 1 ∨ y 6= max(0, sv− 1)− 4
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3313

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (1, bsv/2c − 2) (3, bsv/2c − 5)

 x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv− 5

0 2

0

2

4

6

nb_dip_on_increasing_sequence

nb
_s

te
ad

y_
se

qu
en

ce

sv = 12

¬



0 2

0

2

4

nb_dip_on_increasing_sequence

nb
_s

te
ad

y_
se

qu
en

ce

sv = 11

¬



NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 9: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3

® x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (1, bsv/2c − 1) (3, bsv/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 17: (2, bsv/2c − 1) (4, bsv/2c − 2)
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3314 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (1, bsv/2c − 1) (3, bsv/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 15: (2, bsv/2c − 1) (4, bsv/2c − 2)

® x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 9: (1, 2) (2, 3)
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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3315

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 16: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
sv mod 2 = 1 ∧ sv ≥ 13: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 2)
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ sv− 3
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3316 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 9: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6

® x > 0 ∧ y > 0⇒ x + y ≤ sv− 1
sv ≥ 11: (1, sv− 2) (2, sv− 3)

¯ y 6= 2 ∗ x + 1
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + y ≤ sv− 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 4
sv ≥ 12: (1, sv− 7) (2, sv− 10)

® x 6= 1 ∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4 ∨ sv < 7

¯ y 6= 1
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3317

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (0, sv− 2) (1, sv− 3)

® x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y− 3
sv ≥ 9: (1, 6) (2, 9)

® x < 1 ∨ y 6= 4

¯ x < 1 ∨ y 6= 5

° x 6= 0 ∨ y 6= 1
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3318 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + y ≤ sv− 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 3
sv ≥ 11: (1, sv− 6) (2, sv− 9)

® y 6= 1
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 3)

 x > 0 ∧ y > 0⇒ 3 ∗ x + 3 ∗ y ≤ 4 ∗ sv− 10− (4 ∗ sv− 10) mod 3
(sv− 1) mod 3 = 2 ∧ sv ≥ 6: (b(sv− 3)/3c, sv− 3) (b(sv− 3)/3c − 1, sv− 2)
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3319

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (0, sv− 2) (1, sv− 3)

® x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2

® x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 5) (2, sv− 7)
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3320 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (0, 0) (1, 1)

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2

® x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 5) (2, sv− 7)
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + y ≤ sv− 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 3
sv ≥ 11: (1, sv− 6) (2, sv− 9)

® y 6= 1
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3321

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x + y ≤ sv− 2

 x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 3
sv ≥ 11: (1, sv− 6) (2, sv− 9)

® y 6= 1
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®

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 1
sv ≥ 11: (1, sv− 4) (2, sv− 7)

 x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 4− (sv− 4) mod 3
(sv− 1) mod 3 = 1 ∧ sv ≥ 5: (b(sv− 3)/3c, 2) (b(sv− 3)/3c, 3)
(sv− 1) mod 3 = 2 ∧ sv ≥ 6: (b(sv− 3)/3c − 1, 2) (b(sv− 3)/3c − 1, 3)

® y 6= 1
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3322 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 9: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6

® x > 0 ∧ y > 0⇒ x + y ≤ sv− 1
sv ≥ 11: (1, sv− 2) (2, sv− 3)

¯ y 6= 2 ∗ x + 1
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3323

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y− 3
sv ≥ 9: (1, 6) (2, 9)

® x < 1 ∨ y 6= 4

¯ x < 1 ∨ y 6= 5

° x 6= 0 ∨ y 6= 1
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (0, sv− 2) (1, sv− 3)

® x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6
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3324 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (0, sv− 2) (1, sv− 3)

® x > 0 ∧ y > 0⇒ 4 ∗ x + y ≤ 2 ∗ sv− 6
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NB_DIP_ON_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (0, 0) (1, 2)

 sv > 1⇒ x + y ≤ sv− 2

® x > 0 ∧ y > 0⇒ x + y ≤ sv− 3
sv ≥ 11: (1, sv− 4) (2, sv− 5)

¯ y 6= 2 ∗ x + 1
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3325

NB_GORGE(x, VARIABLES)∧
NB_INCREASING(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 5: (1, 1) (2, 2)
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NB_GORGE(x, VARIABLES)∧
NB_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)

 3 ∗ y ≤ x + sv + 1
sv mod 2 = 0 ∧ sv ≥ 8: (b(sv− 1)/2c, bsv/2c) (b(sv− 1)/2c − 3, bsv/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c − 2, bsv/2c) (b(sv− 1)/2c − 5, bsv/2c − 1)
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3326 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_GORGE(x, VARIABLES)∧
NB_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 7: (b(sv− 1)/2c − 1, 1) (b(sv− 1)/2c − 2, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 1)/2c, 0) (b(sv− 1)/2c − 1, 1)
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NB_GORGE(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 1
sv ≥ 5: (1, 1) (2, 3)

 sv > 1⇒ 3 ∗ y ≤ 2 ∗ x + 2 ∗ sv− 3
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c − 2, sv− 3) (b(sv− 1)/2c − 5, sv− 5)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, sv− 2) (b(sv− 1)/2c − 4, sv− 4)
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3327

NB_GORGE(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 3 ∗ y ≤ x + sv
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c − 2, b(sv− 1)/2c) (b(sv− 1)/2c − 5, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, b(sv− 1)/2c) (b(sv− 1)/2c − 4, b(sv− 1)/2c − 1)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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NB_GORGE(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 3: (0, 0) (1, 1)

 3 ∗ y ≤ x + sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c − 1, b(sv− 1)/2c) (b(sv− 1)/2c − 4, b(sv− 1)/2c − 1)
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3328 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_GORGE(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 3 ∗ y ≤ x + sv
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c − 2, b(sv− 1)/2c) (b(sv− 1)/2c − 5, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, b(sv− 1)/2c) (b(sv− 1)/2c − 4, b(sv− 1)/2c − 1)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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NB_GORGE(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 3 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c − 1, 1) (b(sv− 1)/2c − 4, 3)
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3329

NB_GORGE(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)

 4 ∗ y ≤ x + sv

® sv > 1⇒ x + 2 ∗ y ≤ sv− 2
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NB_GORGE(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 3) (2, sv− 5)
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3330 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_GORGE(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 8: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)

 x + 2 ∗ y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (0, bsv/2c) (2, bsv/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 11: (1, bsv/2c) (3, bsv/2c − 1)
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NB_GORGE(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)
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3331

NB_GORGE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)
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NB_GORGE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, b(sv− 1)/2c − 2) (b(sv− 1)/2c − 1, b(sv− 1)/2c − 5)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c − 4)

 3 ∗ y ≤ x + sv
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c − 2, b(sv− 1)/2c) (b(sv− 1)/2c − 5, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, b(sv− 1)/2c) (b(sv− 1)/2c − 4, b(sv− 1)/2c − 1)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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3332 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_GORGE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 3: (0, 0) (1, 1)

 3 ∗ y ≤ x + sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c − 1, b(sv− 1)/2c) (b(sv− 1)/2c − 4, b(sv− 1)/2c − 1)

0 2 4

0

2

4

nb_gorge

nb
_v

al
le

y

sv = 12

¬


0 2 4

0

2

4

nb_gorge

nb
_v

al
le

y

sv = 11

¬



NB_GORGE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)

® y = 0⇒ 3 ∗ x ≤ sv− sv mod 3
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3333

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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3334 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3335

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 1
sv ≥ 5: (1, 1) (2, 3)
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3336 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (0, sv− 2) (1, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® x < b(sv− 1)/2c ⇒ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 3)

¯ y 6= x + 1
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3337

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 8: (1, sv− 4) (2, sv− 6)

 y > 0⇒ 2 ∗ x ≤ sv− 4− (sv− 4) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 1)/2c − 2, 2) (b(sv− 1)/2c − 2, 3)

® y 6= 1
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3338 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (0, sv− 2) (1, sv− 3)

® y 6= 1
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NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 8: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 x + y ≤ sv

sv ≥ 8: (1, sv− 1) (2, sv− 2)

® y 6= 1
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3339

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ 3 ∗ sv− 2− (3 ∗ sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, sv− 1) (b(sv− 1)/2c − 1, sv)

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3340 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® x 6= 0 ∨ y 6= 1
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3341

NB_GORGE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 3 ∗ x
sv ≥ 5: (0, 0) (1, 3)

 3 ∗ y ≤ 4 ∗ x + sv

® y = 0⇒ 3 ∗ x ≤ sv− sv mod 3

¯ x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv− 2

° y > 0⇒ 6 ∗ x ≤ y + 2 ∗ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, sv− 5) (b(sv− 1)/2c − 1, sv− 11)
sv mod 2 = 1 ∧ sv ≥ 17: (b(sv− 1)/2c − 1, sv− 8) (b(sv− 1)/2c − 2, sv− 14)

± y 6= 1
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3342 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
NB_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 6: (sv− 2, 2) (sv− 3, 3)

 y ≤ x

sv ≥ 4: (1, 1) (2, 2)

® sv > 1⇒ x ≤ y + sv− 2

¯ x > 0⇒ y ≥ 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 1)
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NB_INCREASING(x, VARIABLES)∧
NB_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 6: (sv− 2, 1) (sv− 3, 2)

 x = 0⇒ y = 0

® x > 0 ∧ y > 0⇒ y ≤ x− 1
sv ≥ 6: (2, 1) (3, 2)
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3343

NB_INCREASING(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 6: (sv− 2, 2) (sv− 3, 4)

 y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)
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NB_INCREASING(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3344 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_INCREASING(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3345

NB_INCREASING(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv ≥ 7: (sv− 3, 1) (sv− 5, 2)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)
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NB_INCREASING(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv ≥ 7: (sv− 3, 1) (sv− 5, 2)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)
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3346 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 3: (sv− 2, 1) (sv− 3, 2)
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NB_INCREASING(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)
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3347

NB_INCREASING(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)
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NB_INCREASING(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 6: (sv− 2, 2) (sv− 3, 3)

 y ≤ x

sv ≥ 4: (1, 1) (2, 2)

® sv > 1⇒ x ≤ y + sv− 2

¯ x > 0⇒ y ≥ 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 1)
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3348 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_INCREASING(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3349

NB_INCREASING(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 7: (sv− 2, 1) (sv− 3, 2)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)

®
∨

y 6= max(0, b(sv− 1)/3c)− 0,
x < max(0, b(sv− 1)/3c) + 1,
x > 1 ∗ max(0, sv− 1)− max(0, b(sv− 1)/3c)− 1,
1 6= sv mod 3
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NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)
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3350 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 4, 2) (1, sv− 3)

 y > 0⇒ x ≤ sv− 4
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NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 4: (sv− 2, 1) (sv− 2, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3351

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x = 0⇒ y = 0

 y = 0⇒ x = 0

® sv > 1⇒ 2 ∗ x ≤ y + sv− 2

¯ sv > 1⇒ y ≤ 2 ∗ x + sv− 2

° x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 4: (sv− 2, sv− 1) (sv− 3, sv− 2)

± y > 0⇒ x ≥ 1

² x 6= 1 ∨ y < 3

0 2 4 6 8 10

0

2

4

6

8

10

12

nb_increasing

su
m

_w
id

th
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12
¬



®

¯

°
±

² 0 2 4 6 8 10

0

2

4

6

8

10

nb_increasing

su
m

_w
id

th
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 11
¬



®

¯

°
±

²



3352 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 6: (sv− 2, 2) (sv− 3, 4)

 x = 0⇒ y = 0

® x > 0 ∧ y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

¯ x 6= 1 ∨ y < 1

° y 6= 1
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3353

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 3: (sv− 2, sv− 2) (sv− 2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 3: (sv− 2, sv− 2) (sv− 2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3354 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3355

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 3, 2) (sv− 4, 3)

 y > 0⇒ x ≤ sv− 3

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3356 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 3, 2) (sv− 4, 3)

 y > 0⇒ x ≤ sv− 3

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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¯

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 y 6= 1
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3357

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 y 6= 1
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NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 4: (1, 2) (2, 4)

 x = 0⇒ y = 0

® y = 0⇒ x = 0

¯ sv > 1⇒ 2 ∗ x ≤ y + sv− 2

° x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 4: (sv− 2, sv− 1) (sv− 3, sv− 2)
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3358 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 3: (sv− 2, sv− 2) (sv− 2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 2
sv ≥ 4: (sv− 2, 1) (sv− 2, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3359

NB_INCREASING(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 6: (sv− 2, 2) (sv− 3, 4)

 y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)

® y 6= 1
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®

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− sv mod 2
sv mod 2 = 0 ∧ sv ≥ 4: (bsv/2c, 0) (bsv/2c − 1, 1)
sv mod 2 = 1 ∧ sv ≥ 5: (bsv/2c, 0) (bsv/2c − 1, 1)

 y > 0⇒ x ≥ 1
sv ≥ 4: (1, b(sv− 2)/2c) (1, b(sv− 2)/2c − 1)
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3360 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 2
sv ≥ 4: (1, 0) (2, 2)

 y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3361

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3362 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 2)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 1) (bsv/2c − 1, 3)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)
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¬

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 2)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 1) (bsv/2c − 1, 3)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)
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3363

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 4: (1, sv− 2) (2, sv− 4)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 4: (bsv/2c, 0) (bsv/2c − 1, 2)
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c, 1) (bsv/2c − 1, 3)
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3364 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, bsv/2c − 1) (bsv/2c − 1, bsv/2c)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 4: (1, 1) (2, 2)

 sv > 1⇒ 2 ∗ y ≤ 2 ∗ x + sv− 2− (sv− 2) mod 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, bsv/2c) (1, bsv/2c − 1)
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3365

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv + 1
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, b(sv− 1)/2c) (bsv/2c − 1, b(sv− 1)/2c − 3)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, b(sv− 1)/2c − 2) (bsv/2c − 1, b(sv− 1)/2c − 5)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

 y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3366 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv + 1
sv mod 2 = 0 ∧ sv ≥ 10: (bsv/2c, 1) (bsv/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 13: (bsv/2c, 2) (bsv/2c − 1, 4)

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)

® y = 0⇒ 3 ∗ x ≤ sv + 1− (sv + 1) mod 3
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®

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)

 2 ∗ x ≤ y + 2
sv ≥ 4: (1, 0) (2, 2)

® y 6= 1
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3367

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 8: (2, sv− 4) (3, sv− 6)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (1, sv− 3) (2, sv− 4)

® y > 0⇒ 2 ∗ x ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c − 1, 2) (bsv/2c − 1, 3)

¯ y 6= 1
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¯

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv + 1

 x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3368 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv) (1, sv− 1)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 6: (1, sv− 2) (2, sv− 4)

 y > 0⇒ 2 ∗ x ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (bsv/2c − 1, 2) (bsv/2c − 1, 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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3369

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 2
sv ≥ 4: (1, 0) (2, 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3370 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3371

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 2) (bsv/2c − 1, 6)

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3372 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 2) (bsv/2c − 1, 6)

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1

0 2 4 6

0

2

4

6

8

10

nb_increasing_sequence

su
m

_w
id

th
_p

ro
pe

r_
pl

at
ea

u

sv = 12
¬



®

¯

0 2 4

0

2

4

6

8

nb_increasing_sequence

su
m

_w
id

th
_p

ro
pe

r_
pl

at
ea

u

sv = 11
¬



®

¯

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 4: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c, 2) (bsv/2c − 1, 6)
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3373

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)

 2 ∗ x ≤ y + 2
sv ≥ 4: (1, 0) (2, 2)

® y 6= 1
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 1) (1, sv− 2)
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3374 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv + 1

 x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 x ≤ y + 1
sv ≥ 4: (1, 0) (2, 1)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3375

NB_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)

 y = 0⇒ 3 ∗ x ≤ sv + 1− (sv + 1) mod 3

® x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv

¯ y > 0⇒ 6 ∗ x ≤ y + 2 ∗ sv + 2
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, sv− 2) (bsv/2c − 1, sv− 8)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, sv− 5) (bsv/2c − 1, sv− 11)

° y 6= 1
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NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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3376 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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3377

NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 3 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 2)/2c − 1, 1) (b(sv− 2)/2c − 4, 3)

 o= ≥ x + y
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3378 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 3 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 2)/2c − 1, 1) (b(sv− 2)/2c − 4, 3)

 o= ≥ x + y
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NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (1, sv− 3) (2, sv− 4)
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3379

NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 6: (1, 1) (2, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, bsv/2c − 1) (b(sv− 2)/2c − 1, bsv/2c)
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NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− sv mod 2
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 2, 3)
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 2
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3380 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 6: (1, 2) (2, 3)
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NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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3381

NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 5: (b(sv− 2)/2c, 1) (b(sv− 2)/2c − 1, 2)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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NB_INCREASING_TERRACE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + 3 ∗ y ≤ sv− 1
sv mod 3 = 0 ∧ sv ≥ 24: (2, b(sv− 1)/3c) (5, b(sv− 1)/3c − 1)
sv mod 3 = 1 ∧ sv ≥ 16: (0, b(sv− 1)/3c) (3, b(sv− 1)/3c − 1)
sv mod 3 = 2 ∧ sv ≥ 20: (1, b(sv− 1)/3c) (4, b(sv− 1)/3c − 1)

 sv > 1⇒ 2 ∗ x + 2 ∗ y ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c, 0) (b(sv− 2)/2c − 1, 1)
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3382 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 6: (0, sv) (1, sv− 2)

 x = max(0, b(sv− 2)/2c) ∧ sv mod 2 = 1 ∧ sv > 3⇒ y ≤ 2

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

¯ y 6= 1

0 2 4

0

2

4

6

8

10

12

nb_increasing_terrace

su
m

_w
id

th
_d

ec
re

as
in

g_
se

qu
en

ce

sv = 12

¬

®

¯

0 2 4

0

2

4

6

8

10

nb_increasing_terrace

su
m

_w
id

th
_d

ec
re

as
in

g_
se

qu
en

ce

sv = 11
¬ 

®

¯



3383

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, 0) (0, sv− 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 3
sv ≥ 9: (1, sv− 5) (2, sv− 7)

® o= ≥ x + b(y + 1)/2c

¯
∨ x 6= max(0, b(sv− 2)/2c)− 1,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4,
sv < 7


° x 6= 2 ∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4 ∨ sv < 7

±
∨


x 6= max(0, b(sv− 2)/2c)− 2,
y < 3,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
1 = sv mod 2,
1 = y mod 2



²
∨


y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
x < 1,
x > max(0, b(sv− 2)/2c)− 1,
1 = sv mod 2,
0 = x mod 2


³
∨

x 6= max(0, b(sv− 2)/2c)− 1,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
1 = sv mod 2
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3384 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 5

®
∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
1 = sv mod 2,
1 = y mod 2


¯
∨

x 6= max(0, b(sv− 2)/2c),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3385

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y− 2
sv ≥ 6: (1, 4) (2, 6)

® x < 2 ∨ y 6= 5

¯
∨

x 6= max(0, b(sv− 2)/2c)− 1,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


° x < 1 ∨ y 6= 3

± x 6= 0 ∨ y 6= 1
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3386 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3387

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, sv− 2) (b(sv− 2)/2c, 1)
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)


∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 3,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
1 = sv mod 2,
0 = y mod 2


®
∨

x 6= max(0, b(sv− 2)/2c),
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3388 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 5

®
∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
1 = sv mod 2,
1 = y mod 2


¯
∨

x 6= max(0, b(sv− 2)/2c),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3389

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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3390 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

 y > 0⇒ 2 ∗ x ≤ sv− 4− (sv− 4) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

® o= ≥ x + b(y + 1)/2c
¯ y 6= 1
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¯

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

 y > 0⇒ 2 ∗ x ≤ sv− 4− (sv− 4) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

® o= ≥ x + b(y + 1)/2c
¯ y 6= 1
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3391

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 6: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv mod 2 = 0 ∧ sv ≥ 4: (b(sv− 2)/2c, sv− 2) (b(sv− 2)/2c − 1, sv)

® x 6= 0 ∨ y 6= 1
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®

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 8: (1, sv− 2) (2, sv− 4)

 x = max(0, b(sv− 2)/2c) ∧ sv mod 2 = 1 ∧ sv > 3⇒ y ≤ 2

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

¯ y 6= 1
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3392 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ x = 0

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y− 2
sv ≥ 6: (1, 4) (2, 6)

® x < 2 ∨ y 6= 5

¯
∨

x 6= max(0, b(sv− 2)/2c)− 1,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


° x < 1 ∨ y 6= 3

± x 6= 0 ∨ y 6= 1

0 2 4

0

2

4

6

8

10

12

nb_increasing_terrace

su
m

_w
id

th
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12

¬



®

°

±

0 2 4

0

2

4

6

8

10

nb_increasing_terrace

su
m

_w
id

th
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 11

¬



®

°

±



3393

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)


∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
1 = sv mod 2,
1 = y mod 2


®
∨

x 6= max(0, b(sv− 2)/2c),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3394 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (b(sv− 2)/2c − 1, sv− 2) (b(sv− 2)/2c − 1, sv− 3)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 5

®
∨


x 6= max(0, b(sv− 2)/2c)− 1,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
1 = sv mod 2,
1 = y mod 2


¯
∨

x 6= max(0, b(sv− 2)/2c),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = sv mod 2
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3395

NB_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

 y > 0⇒ 2 ∗ x ≤ sv− 4− (sv− 4) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 2)/2c − 1, 2) (b(sv− 2)/2c − 1, 3)

® y 6= 1
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®

NB_INFLEXION(x, VARIABLES)∧
NB_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y + 1
sv ≥ 5: (1, 0) (3, 1)

 2 ∗ y ≤ x + 1
sv ≥ 5: (1, 1) (3, 2)
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3396 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y + 1
sv ≥ 5: (1, 0) (3, 1)

 2 ∗ y ≤ x + 1
sv ≥ 5: (1, 1) (3, 2)
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NB_INFLEXION(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y + 1
sv ≥ 5: (1, 0) (3, 1)

 2 ∗ y ≤ x + 1
sv ≥ 5: (1, 1) (3, 2)
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3397

NB_INFLEXION(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ y ≤ x + 1
sv ≥ 7: (1, 1) (3, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (sv− 3, 1)
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NB_INFLEXION(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ y ≤ x + 1
sv ≥ 7: (1, 1) (3, 2)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (sv− 3, 1)
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3398 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 3, 1) (sv− 4, 2)
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NB_INFLEXION(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 3, 1) (sv− 4, 2)
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3399

NB_INFLEXION(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y
sv ≥ 6: (2, 1) (4, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ y ≤ 2 ∗ x + sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (1, bsv/2c − 1) (2, bsv/2c)

®
∨


y 6= bsv/2c,
x < 1,
x > max(0, sv− 2)− 1,
1 = sv mod 2,
0 = x mod 2
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3400 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y
sv ≥ 6: (2, 1) (4, 2)

 x > 0 ∧ y > 0⇒ 2 ∗ y ≤ 2 ∗ x + sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (1, bsv/2c − 1) (2, bsv/2c)

®
∨


y 6= bsv/2c,
x < 1,
x > max(0, sv− 2)− 1,
1 = sv mod 2,
0 = x mod 2
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NB_INFLEXION(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ y ≤ x + 1
sv ≥ 5: (1, 1) (3, 2)

 sv > 1⇒ 3 ∗ x ≤ 2 ∗ y + 2 ∗ sv− 3
sv mod 2 = 0 ∧ sv ≥ 12: (sv− 3, b(sv− 1)/2c − 2) (sv− 5, b(sv− 1)/2c − 5)
sv mod 2 = 1 ∧ sv ≥ 9: (sv− 2, b(sv− 1)/2c − 1) (sv− 4, b(sv− 1)/2c − 4)
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3401

NB_INFLEXION(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y + 1
sv ≥ 5: (1, 0) (3, 1)

 2 ∗ y ≤ x + 1
sv ≥ 5: (1, 1) (3, 2)
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NB_INFLEXION(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 7: (sv− 2, 1) (sv− 3, 2)

 2 ∗ y ≤ x

sv ≥ 4: (0, 0) (2, 1)

® y = 0 ∧ sv > 3⇒ 3 ∗ x ≤ 2 ∗ sv− 3− (2 ∗ sv− 3) mod 3
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3402 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y
sv mod 2 = 0 ∧ sv ≥ 4: (sv− 2, sv− 2) (sv− 4, sv− 4)
sv mod 2 = 1 ∧ sv ≥ 5: (sv− 3, sv− 3) (sv− 5, sv− 5)

 x = max(0, sv− 2) ∧ sv mod 2 = 1⇒ y ≤ sv− 1

® x > 0⇒ y ≥ 2
sv ≥ 4: (1, 2) (2, 2)

¯ x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv ≥ 4: (1, sv− 1) (2, sv)

°
∨


x 6= max(0, sv− 2),
y < 3,
y > sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2,
0 = y mod 2


± y 6= 1

² y 6= x ∨ 0 = x mod 2

³
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > max(0, sv− 2)− 1,
0 = x mod 2
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3403

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (sv− 4, 2)

 y > 0⇒ x ≤ sv− 4

® y 6= 1
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NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x ≤ 2 ∗ y + 2 ∗ sv− 3

 sv > 1⇒ x + 2 ∗ y ≤ 2 ∗ sv− 3
sv ≥ 5: (1, sv− 2) (3, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3404 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y
sv mod 2 = 0 ∧ sv ≥ 4: (sv− 2, sv− 2) (sv− 4, sv− 4)
sv mod 2 = 1 ∧ sv ≥ 5: (sv− 3, sv− 3) (sv− 5, sv− 5)

 x = max(0, sv− 2) ∧ sv mod 2 = 1⇒ y ≤ sv− 1

® x > 0⇒ y ≥ 2
sv ≥ 4: (1, 2) (2, 2)

¯ x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv ≥ 4: (1, sv− 1) (2, sv)

°
∨


x 6= max(0, sv− 2),
y < 3,
y > sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2,
0 = y mod 2


± y 6= 1

² y 6= x ∨ 0 = x mod 2

³
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > max(0, sv− 2)− 1,
0 = x mod 2
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3405

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (sv− 4, 2)

 y > 0⇒ x ≤ sv− 4

® y 6= 1
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®

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 3: (sv− 2, sv− 2) (sv− 3, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3406 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y + 1
sv ≥ 5: (1, 0) (3, 1)

 sv > 1⇒ x + 2 ∗ y ≤ 2 ∗ sv− 3
sv ≥ 5: (1, sv− 2) (3, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3407

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y + 1
sv ≥ 5: (1, 0) (3, 1)

 sv > 1⇒ x + 2 ∗ y ≤ 2 ∗ sv− 3
sv ≥ 5: (1, sv− 2) (3, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3408 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y + 1
sv ≥ 5: (1, 0) (3, 1)

 sv > 1⇒ x + 2 ∗ y ≤ 2 ∗ sv− 3
sv ≥ 5: (1, sv− 2) (3, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3409

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv ≥ 4: (sv− 2, 0) (sv− 3, 2)

 sv > 1⇒ x + 2 ∗ y ≤ 2 ∗ sv− 3
sv ≥ 7: (1, sv− 2) (3, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3410 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv ≥ 4: (sv− 2, 0) (sv− 3, 2)

 sv > 1⇒ x + 2 ∗ y ≤ 2 ∗ sv− 3
sv ≥ 7: (1, sv− 2) (3, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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¯

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv ≥ 4: (sv− 3, 2) (sv− 4, 4)

 y 6= 1
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3411

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y
sv mod 2 = 0 ∧ sv ≥ 4: (sv− 2, sv− 2) (sv− 4, sv− 4)
sv mod 2 = 1 ∧ sv ≥ 5: (sv− 3, sv− 3) (sv− 5, sv− 5)

 x = max(0, sv− 2) ∧ sv mod 2 = 1⇒ y ≤ sv− 1

® x > 0⇒ y ≥ 2
sv ≥ 4: (1, 2) (2, 2)

¯ x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv ≥ 4: (1, sv− 1) (2, sv)

°
∨


x 6= max(0, sv− 2),
y < 3,
y > sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2,
0 = y mod 2


± y 6= 1

² y 6= x ∨ 0 = x mod 2

³
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > max(0, sv− 2)− 1,
0 = x mod 2
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3412 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y
sv mod 2 = 0 ∧ sv ≥ 4: (sv− 2, sv− 2) (sv− 4, sv− 4)
sv mod 2 = 1 ∧ sv ≥ 5: (sv− 3, sv− 3) (sv− 5, sv− 5)

 x = max(0, sv− 2) ∧ sv mod 2 = 1⇒ y ≤ sv− 1

® x > 0⇒ y ≥ 2
sv ≥ 4: (1, 2) (2, 2)

¯ x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv ≥ 4: (1, sv− 1) (2, sv)

°
∨


x 6= max(0, sv− 2),
y < 3,
y > sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2,
0 = y mod 2


± y 6= 1

² y 6= x ∨ 0 = x mod 2

³
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > max(0, sv− 2)− 1,
0 = x mod 2



0 2 4 6 8 10

0

2

4

6

8

10

12

nb_inflexion

su
m

_w
id

th
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12

¬

®

¯

°

±

²

³

0 2 4 6 8

0

2

4

6

8

10

nb_inflexion

su
m

_w
id

th
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 11

¬



®

¯

±

²

³



3413

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ 3 ∗ x ≤ 2 ∗ y + 2 ∗ sv− 3

 sv > 1⇒ x + 2 ∗ y ≤ 2 ∗ sv− 3
sv ≥ 5: (1, sv− 2) (3, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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®

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ 2 ∗ y + 1
sv ≥ 5: (1, 0) (3, 1)

 sv > 1⇒ x + 2 ∗ y ≤ 2 ∗ sv− 3
sv ≥ 5: (1, sv− 2) (3, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3414 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 y = 0 ∧ sv > 3⇒ 3 ∗ x ≤ 2 ∗ sv− 3− (2 ∗ sv− 3) mod 3

® sv > 1⇒ 3 ∗ x ≤ y + 2 ∗ sv− 4 + (sv mod 3 = 0)

¯ x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + 2 ∗ sv− 4
sv ≥ 7: (sv− 2, sv− 2) (sv− 3, sv− 5)

° y > 0⇒ x ≥ 2

± y 6= 1
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3415

NB_PEAK(x, VARIABLES)∧
NB_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 y ≤ x + 1
sv ≥ 5: (0, 1) (1, 2)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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®

NB_PEAK(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 3: (0, 0) (1, 1)

 y ≤ x

sv ≥ 3: (0, 0) (1, 1)
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3416 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PEAK(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)

 y ≤ x + 1
sv ≥ 7: (0, 1) (1, 2)

® sv > 1⇒ x + 2 ∗ y ≤ sv− 2
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NB_PEAK(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 13: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)
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3417

NB_PEAK(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 3) (2, sv− 5)
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NB_PEAK(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)
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3418 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PEAK(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)
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NB_PEAK(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)
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3419

NB_PEAK(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c − 4)

 y ≤ x

sv ≥ 3: (0, 0) (1, 1)
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NB_PEAK(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 y ≤ x + 1
sv ≥ 5: (0, 1) (1, 2)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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3420 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PEAK(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)

® y = 0⇒ 3 ∗ x ≤ sv− sv mod 3
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NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3421

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)
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NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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3422 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ 3 ∗ sv− 2− (3 ∗ sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, sv− 1) (b(sv− 1)/2c − 1, sv)

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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3423

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 1
sv ≥ 5: (1, 1) (2, 3)
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NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3424 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)

0 2 4

0

2

4

6

8

10

nb_peak

su
m

_w
id

th
_p

la
te

au

sv = 12

¬


®

0 2 4

0

2

4

6

8

nb_peak

su
m

_w
id

th
_p

la
te

au

sv = 11

¬



®



3425

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (0, sv− 2) (1, sv− 3)

® y 6= 1
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3426 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 13: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 y 6= 1
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3427

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3428 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv− 1

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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3429

NB_PEAK(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x + 1
sv ≥ 7: (1, 3) (2, 5)

 y = 0⇒ 3 ∗ x ≤ sv− sv mod 3

® x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv− 2

¯ y > 0⇒ 6 ∗ x ≤ y + 2 ∗ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, sv− 5) (b(sv− 1)/2c − 1, sv− 11)
sv mod 2 = 1 ∧ sv ≥ 17: (b(sv− 1)/2c − 1, sv− 8) (b(sv− 1)/2c − 2, sv− 14)

° y > 0⇒ x ≥ 1
sv ≥ 5: (1, 2) (1, 3)

± y 6= 1
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3430 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLAIN(x, VARIABLES)∧
NB_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 y ≤ x + 1
sv ≥ 5: (0, 1) (1, 2)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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NB_PLAIN(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 13: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)
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3431

NB_PLAIN(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)

 y ≤ x + 1
sv ≥ 7: (0, 1) (1, 2)

® sv > 1⇒ x + 2 ∗ y ≤ sv− 2
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NB_PLAIN(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 3) (2, sv− 5)
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3432 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLAIN(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)
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NB_PLAIN(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)
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3433

NB_PLAIN(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)

0 2 4

0

2

4

6

nb_plain

nb
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12

¬

0 2 4

0

2

4

nb_plain
nb

_s
tr

ic
tly

_i
nc

re
as

in
g_

se
qu

en
ce

sv = 11

¬

NB_PLAIN(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, b(sv− 1)/2c − 2) (b(sv− 1)/2c − 1, b(sv− 1)/2c − 5)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c − 4)

 y ≤ x + 1
sv ≥ 5: (0, 1) (1, 2)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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3434 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLAIN(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 3: (0, 0) (1, 1)

 y ≤ x

sv ≥ 3: (0, 0) (1, 1)
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NB_PLAIN(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)

® y = 0⇒ 3 ∗ x ≤ sv− sv mod 3
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3435

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ 3 ∗ sv− 2− (3 ∗ sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, sv− 1) (b(sv− 1)/2c − 1, sv)

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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3436 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv− 1

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3437

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 1
sv ≥ 5: (1, 1) (2, 3)
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3438 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3439

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 13: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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3440 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (0, sv− 2) (1, sv− 3)

® y 6= 1

0 2 4

0

2

4

6

8

10

nb_plain

su
m

_w
id

th
_p

ro
pe

r_
pl

at
ea

u

sv = 12
¬



®

0 2 4

0

2

4

6

8

nb_plain
su

m
_w

id
th

_p
ro

pe
r_

pl
at

ea
u

sv = 11
¬



®

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 y 6= 1
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3441

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3442 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)

0 2 4

0

2

4

6

8

10

nb_plain

su
m

_w
id

th
_s

um
m

it

sv = 12

¬



0 2 4

0

2

4

6

8

nb_plain

su
m

_w
id

th
_s

um
m

it

sv = 11

¬



NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3443

NB_PLAIN(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x + 1
sv ≥ 7: (1, 3) (2, 5)

 y = 0⇒ 3 ∗ x ≤ sv− sv mod 3

® x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv− 2

¯ y > 0⇒ 6 ∗ x ≤ y + 2 ∗ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, sv− 5) (b(sv− 1)/2c − 1, sv− 11)
sv mod 2 = 1 ∧ sv ≥ 17: (b(sv− 1)/2c − 1, sv− 8) (b(sv− 1)/2c − 2, sv− 14)

° y > 0⇒ x ≥ 1
sv ≥ 5: (1, 2) (1, 3)

± y 6= 1
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3444 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLATEAU(x, VARIABLES)∧
NB_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)

 y ≤ x + 1
sv ≥ 7: (0, 1) (1, 2)

® sv > 1⇒ x + 2 ∗ y ≤ sv− 2

0 2 4

0

2

nb_plateau

nb
_p

ro
pe

r_
pl

ai
n

sv = 12

¬



®

0 2 4

0

2

nb_plateau

nb
_p

ro
pe

r_
pl

ai
n

sv = 11

¬


®

NB_PLATEAU(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 13: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)
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3445

NB_PLATEAU(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 3) (2, sv− 5)
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NB_PLATEAU(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 2, 4)
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3446 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLATEAU(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)
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NB_PLATEAU(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (1, 1) (2, 2)
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3447

NB_PLATEAU(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c − 4)

 y ≤ x

sv ≥ 3: (0, 0) (1, 1)
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NB_PLATEAU(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 y ≤ x + 1
sv ≥ 5: (0, 1) (1, 2)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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3448 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLATEAU(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)

® y = 0⇒ 3 ∗ x ≤ sv− sv mod 3
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NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3449

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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3450 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ 3 ∗ sv− 2− (3 ∗ sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, sv− 1) (b(sv− 1)/2c − 1, sv)

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1

0 2 4

0

2

4

6

8

10

12

nb_plateau

su
m

_w
id

th
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12

¬


®

0 2 4

0

2

4

6

8

10

nb_plateau
su

m
_w

id
th

_i
nc

re
as

in
g_

se
qu

en
ce

sv = 11

¬



®

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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3451

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 1
sv ≥ 5: (1, 1) (2, 3)
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NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)

0 2 4

0

2

4

6

8

10

nb_plateau

su
m

_w
id

th
_p

ea
k

sv = 12

¬


®

0 2 4

0

2

4

6

8

nb_plateau

su
m

_w
id

th
_p

ea
k

sv = 11

¬



®



3452 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3453

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (0, sv− 2) (1, sv− 3)

® y 6= 1
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3454 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 13: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 y 6= 1
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3455

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3456 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv− 1

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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3457

NB_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x + 1
sv ≥ 7: (1, 3) (2, 5)

 y = 0⇒ 3 ∗ x ≤ sv− sv mod 3

® x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv− 2

¯ y > 0⇒ 6 ∗ x ≤ y + 2 ∗ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, sv− 5) (b(sv− 1)/2c − 1, sv− 11)
sv mod 2 = 1 ∧ sv ≥ 17: (b(sv− 1)/2c − 1, sv− 8) (b(sv− 1)/2c − 2, sv− 14)

° y > 0⇒ x ≥ 1
sv ≥ 5: (1, 2) (1, 3)

± y 6= 1
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3458 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLAIN(x, VARIABLES)∧
NB_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + y ≤ sv− 1
sv mod 3 = 0 ∧ sv ≥ 24: (b(sv− 1)/3c, 2) (b(sv− 1)/3c − 1, 5)
sv mod 3 = 1 ∧ sv ≥ 28: (b(sv− 1)/3c − 1, 3) (b(sv− 1)/3c − 2, 6)
sv mod 3 = 2 ∧ sv ≥ 20: (b(sv− 1)/3c, 1) (b(sv− 1)/3c − 1, 4)

 x + 3 ∗ y ≤ sv− 1
sv mod 3 = 0 ∧ sv ≥ 24: (2, b(sv− 1)/3c) (5, b(sv− 1)/3c − 1)
sv mod 3 = 1 ∧ sv ≥ 28: (3, b(sv− 1)/3c − 1) (6, b(sv− 1)/3c − 2)
sv mod 3 = 2 ∧ sv ≥ 20: (1, b(sv− 1)/3c) (4, b(sv− 1)/3c − 1)

® sv > 1⇒ 2 ∗ x + 2 ∗ y ≤ sv− 2− (sv− 2) mod 2

¯ o= ≥ x + y
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3459

NB_PROPER_PLAIN(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 x ≤ y

sv ≥ 7: (1, 1) (2, 2)
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NB_PROPER_PLAIN(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1

 x ≤ y

sv ≥ 7: (1, 1) (2, 2)
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3460 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLAIN(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (0, bsv/2c) (2, bsv/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 11: (1, bsv/2c) (3, bsv/2c − 1)

 x ≤ y

sv ≥ 7: (1, 1) (2, 2)

0 2

0

2

4

6

nb_proper_plain

nb
_s

tr
ic

tly
_d

ec
re

as
in

g_
se

qu
en

ce

sv = 12

¬

 0 2

0

2

4

nb_proper_plain

nb
_s

tr
ic

tly
_d

ec
re

as
in

g_
se

qu
en

ce

sv = 11

¬


NB_PROPER_PLAIN(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (0, bsv/2c) (2, bsv/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 11: (1, bsv/2c) (3, bsv/2c − 1)

 x ≤ y

sv ≥ 7: (1, 1) (2, 2)
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3461

NB_PROPER_PLAIN(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x ≤ y + sv

 x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (1, b(sv− 1)/2c) (3, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 15: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)

® sv > 1⇒ 2 ∗ x + y ≤ sv− 2
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NB_PROPER_PLAIN(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (1, b(sv− 1)/2c) (3, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 13: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)

 x ≤ y

sv ≥ 4: (0, 0) (1, 1)
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3462 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLAIN(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + 2 ∗ y ≤ sv− 1
sv mod 3 = 0 ∧ sv ≥ 18: (b(sv− 1)/3c, 1) (b(sv− 1)/3c − 2, 4)
sv mod 3 = 2 ∧ sv ≥ 23: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 3, 5)

 2 ∗ x + 3 ∗ y ≤ sv
sv mod 3 = 0 ∧ sv ≥ 33: (3, b(sv− 1)/3c − 1) (6, b(sv− 1)/3c − 3)
sv mod 3 = 1 ∧ sv ≥ 28: (2, b(sv− 1)/3c − 1) (5, b(sv− 1)/3c − 3)
sv mod 3 = 2 ∧ sv ≥ 23: (1, b(sv− 1)/3c) (4, b(sv− 1)/3c − 2)
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3463

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

 x + y ≤ sv

sv ≥ 5: (0, sv) (1, sv− 1)

® sv > 1⇒ 4 ∗ x + y ≤ 2 ∗ sv− 2− (sv mod 3 = 0)

¯ x 6= 0 ∨ y 6= 1
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3464 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + y ≤ sv− 1
sv ≥ 10: (1, sv− 4) (2, sv− 7)

 y > 0⇒ 3 ∗ x ≤ sv− 3− (sv− 3) mod 3
sv mod 3 = 1 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)
sv mod 3 = 2 ∧ sv ≥ 5: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

® o= ≥ x + b(y + 1)/2c
¯ y 6= 1
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NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 2
sv ≥ 8: (1, sv− 5) (2, sv− 8)
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3465

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

 x + y ≤ sv

sv ≥ 5: (0, sv) (1, sv− 1)

® sv > 1⇒ 4 ∗ x + y ≤ 2 ∗ sv− 2− (sv mod 3 = 0)

¯ x 6= 0 ∨ y 6= 1
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3466 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + y ≤ sv− 1
sv ≥ 9: (1, sv− 4) (2, sv− 7)

 y > 0⇒ 3 ∗ x ≤ sv− 3− (sv− 3) mod 3
sv mod 3 = 1 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)
sv mod 3 = 2 ∧ sv ≥ 5: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

® o= ≥ x + b(y + 1)/2c
¯ y 6= 1
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NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + 1
sv ≥ 7: (1, 2) (2, 5)
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3467

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 7: (1, 0) (2, 1)

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)

0 2

0

2

4

6

8

10

nb_proper_plain

su
m

_w
id

th
_p

ea
k

sv = 12

¬


0 2

0

2

4

6

8

nb_proper_plain

su
m

_w
id

th
_p

ea
k

sv = 11

¬



NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® x = 0⇒ 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
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3468 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 7: (1, 0) (2, 1)

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3469

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x = b(sv− 1)/3c − 1⇒ y ≤ 6 + 2 ∗ (sv− 1) mod 3

 x = b(sv− 1)/3c ⇒ y ≤ 2 ∗ (sv− 1) mod 3

® sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

¯ x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
(sv− 2) mod 3 = 2 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

° o= ≥ x + b(y + 1)/2c
± y 6= 1
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3470 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

 x + y ≤ sv

sv ≥ 8: (1, sv− 1) (2, sv− 2)

® sv > 1⇒ 4 ∗ x + y ≤ 2 ∗ sv− 2− (sv mod 3 = 0)

¯ x 6= 0 ∨ y 6= 1
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3471

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

 x + y ≤ sv

sv ≥ 8: (1, sv− 1) (2, sv− 2)

® sv > 1⇒ 4 ∗ x + y ≤ 2 ∗ sv− 2− (sv mod 3 = 0)

¯ x 6= 0 ∨ y 6= 1

0 2

0

2

4

6

8

10

12

nb_proper_plain

su
m

_w
id

th
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12

¬



®

¯

0 2

0

2

4

6

8

10

nb_proper_plain

su
m

_w
id

th
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 11

¬


®

¯

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x ≤ y + sv

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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3472 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)
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3473

NB_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x = b(sv− 1)/3c − 1⇒ y ≤ 6− 3 ∗ (sv mod 3 = 1)

 x = b(sv− 1)/3c − 2⇒ y ≤ 9 + 3 ∗ (sv mod 3 = 0)

® x = b(sv− 1)/3c ⇒ y ≤ 3 ∗ (sv mod 3 = 0)

¯ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

° x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 3− (sv− 3) mod 3
sv mod 3 = 0 ∧ sv ≥ 9: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
sv mod 3 = 1 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)
sv mod 3 = 2 ∧ sv ≥ 5: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

± y 6= 1
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3474 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLATEAU(x, VARIABLES)∧
NB_STEADY(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 x ≤ y

sv ≥ 7: (1, 1) (2, 2)
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NB_PROPER_PLATEAU(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1

 x ≤ y

sv ≥ 7: (1, 1) (2, 2)
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3475

NB_PROPER_PLATEAU(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (0, bsv/2c) (2, bsv/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 11: (1, bsv/2c) (3, bsv/2c − 1)

 x ≤ y

sv ≥ 7: (1, 1) (2, 2)
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NB_PROPER_PLATEAU(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 8: (0, bsv/2c) (2, bsv/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 11: (1, bsv/2c) (3, bsv/2c − 1)

 x ≤ y

sv ≥ 7: (1, 1) (2, 2)
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3476 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLATEAU(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 10: (1, b(sv− 1)/2c − 1) (3, b(sv− 1)/2c − 4)
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NB_PROPER_PLATEAU(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 12: (1, b(sv− 1)/2c) (3, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 15: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)

 x ≤ y + 1
sv ≥ 7: (1, 0) (2, 1)

® sv > 1⇒ 2 ∗ x + y ≤ sv− 2
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3477

NB_PROPER_PLATEAU(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + 2 ∗ y ≤ sv− 1
sv mod 3 = 0 ∧ sv ≥ 18: (b(sv− 1)/3c, 1) (b(sv− 1)/3c − 2, 4)
sv mod 3 = 2 ∧ sv ≥ 23: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 3, 5)

 2 ∗ x + 3 ∗ y ≤ sv
sv mod 3 = 0 ∧ sv ≥ 33: (3, b(sv− 1)/3c − 1) (6, b(sv− 1)/3c − 3)
sv mod 3 = 1 ∧ sv ≥ 28: (2, b(sv− 1)/3c − 1) (5, b(sv− 1)/3c − 3)
sv mod 3 = 2 ∧ sv ≥ 23: (1, b(sv− 1)/3c) (4, b(sv− 1)/3c − 2)
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3478 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

 x + y ≤ sv

sv ≥ 5: (0, sv) (1, sv− 1)

® sv > 1⇒ 4 ∗ x + y ≤ 2 ∗ sv− 2− (sv mod 3 = 0)

¯ x 6= 0 ∨ y 6= 1
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3479

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + y ≤ sv− 1
sv ≥ 9: (1, sv− 4) (2, sv− 7)

 y > 0⇒ 3 ∗ x ≤ sv− 3− (sv− 3) mod 3
sv mod 3 = 1 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)
sv mod 3 = 2 ∧ sv ≥ 5: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

® o= ≥ x + b(y + 1)/2c
¯ y 6= 1
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NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x ≤ y + sv

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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3480 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

 x + y ≤ sv

sv ≥ 5: (0, sv) (1, sv− 1)

® sv > 1⇒ 4 ∗ x + y ≤ 2 ∗ sv− 2− (sv mod 3 = 0)

¯ x 6= 0 ∨ y 6= 1
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3481

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + y ≤ sv− 1
sv ≥ 10: (1, sv− 4) (2, sv− 7)

 y > 0⇒ 3 ∗ x ≤ sv− 3− (sv− 3) mod 3
sv mod 3 = 1 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)
sv mod 3 = 2 ∧ sv ≥ 5: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

® o= ≥ x + b(y + 1)/2c
¯ y 6= 1
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NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + 1
sv ≥ 7: (1, 2) (2, 5)
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3482 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)
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NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 7: (1, 0) (2, 1)

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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3483

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® x = 0⇒ 2 ∗ y ≤ sv− 1− (sv− 1) mod 2
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3484 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x = b(sv− 1)/3c − 1⇒ y ≤ 6 + 2 ∗ (sv− 1) mod 3

 x = b(sv− 1)/3c ⇒ y ≤ 2 ∗ (sv− 1) mod 3

® sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

¯ x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
(sv− 2) mod 3 = 2 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

° o= ≥ x + b(y + 1)/2c
± y 6= 1
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3485

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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®

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1

0 2

0

2

4

6

8

10

12

nb_proper_plateau

su
m

_w
id

th
_s

te
ad

y_
se

qu
en

ce

sv = 12

¬



®

0 2

0

2

4

6

8

10

nb_proper_plateau

su
m

_w
id

th
_s

te
ad

y_
se

qu
en

ce

sv = 11

¬



®



3486 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

 x + y ≤ sv

sv ≥ 8: (1, sv− 1) (2, sv− 2)

® sv > 1⇒ 4 ∗ x + y ≤ 2 ∗ sv− 2− (sv mod 3 = 0)

¯ x 6= 0 ∨ y 6= 1
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NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)

 x + y ≤ sv

sv ≥ 8: (1, sv− 1) (2, sv− 2)

® sv > 1⇒ 4 ∗ x + y ≤ 2 ∗ sv− 2− (sv mod 3 = 0)

¯ x 6= 0 ∨ y 6= 1
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3487

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 3 ∗ x + y ≤ sv− 2
sv ≥ 8: (1, sv− 5) (2, sv− 8)
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NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 7: (1, 0) (2, 1)

 sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 4)
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3488 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x = b(sv− 1)/3c − 1⇒ y ≤ 6− 3 ∗ (sv mod 3 = 1)

 x = b(sv− 1)/3c − 2⇒ y ≤ 9 + 3 ∗ (sv mod 3 = 0)

® x = b(sv− 1)/3c ⇒ y ≤ 3 ∗ (sv mod 3 = 0)

¯ sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

° x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 3− (sv− 3) mod 3
sv mod 3 = 0 ∧ sv ≥ 9: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
sv mod 3 = 1 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)
sv mod 3 = 2 ∧ sv ≥ 5: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)
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3489

NB_STEADY(x, VARIABLES)∧
NB_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 6: (sv− 2, 2) (sv− 3, 3)

 y ≤ x

sv ≥ 4: (1, 1) (2, 2)

® sv > 1⇒ x ≤ y + sv− 2

¯ x > 0⇒ y ≥ 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 1)
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NB_STEADY(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)
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3490 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 2)
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NB_STEADY(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv ≥ 5: (sv− 3, 1) (sv− 5, 2)
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3491

NB_STEADY(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv ≥ 5: (sv− 3, 1) (sv− 5, 2)

0 2 4 6 8 10

0

2

4

nb_steady

nb
_v

al
le

y

sv = 12

¬
0 2 4 6 8 10

0

2

4

nb_steady

nb
_v

al
le

y

sv = 11

¬

NB_STEADY(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + 3 ∗ y ≤ sv− 1
sv ≥ 7: (sv− 4, 1) (sv− 7, 2)
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NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x = sv− 2⇒ y ≤ 2

 sv > 1⇒ 2 ∗ x + y ≤ 3 ∗ sv− 4

® x > 0 ∧ y > 0⇒ x ≤ sv− 2

¯
∨ x 6= max(0, sv− 1)− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 4,
sv < 7


° x 6= max(0, sv− 1)− 1 ∨ y < 3 ∨ y > sv ∗ min(1, max(0, sv− 1))− 3

±
∨

x 6= max(0, sv− 1)− 1,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


² y 6= 1



3492 5. A DATABASE OF PARAMETERISED INVARIANTS
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NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, sv− 2) (sv− 3, sv− 3)

®
∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 2


¯ y 6= 1
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3493

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x = sv− 3⇒ y ≤ 1

 x > 0 ∧ y > 0⇒ x ≤ sv− 3

®
∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2


¯
∨ x 6= max(0, sv− 1)− 2,

y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1
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3494 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x = sv− 2⇒ y ≤ 2

 sv > 1⇒ 2 ∗ x + y ≤ 3 ∗ sv− 4

® x > 0 ∧ y > 0⇒ x ≤ sv− 2

¯
∨ x 6= max(0, sv− 1)− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 4,
sv < 7


° x 6= max(0, sv− 1)− 1 ∨ y < 3 ∨ y > sv ∗ min(1, max(0, sv− 1))− 3

±
∨

x 6= max(0, sv− 1)− 1,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


² y 6= 1
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3495

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)

 x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, sv− 2) (sv− 3, sv− 3)

®
∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 2


¯ y 6= 1
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3496 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 3: (sv− 3, sv− 2) (sv− 3, sv− 3)


∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2
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NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 3: (sv− 3, sv− 2) (sv− 3, sv− 3)


∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2
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3497

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ y ≤ x + sv− 1
sv ≥ 5: (sv− 3, sv− 2) (sv− 5, sv− 3)

 x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 3: (sv− 3, sv− 2) (sv− 3, sv− 3)

®
∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2
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3498 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ y ≤ x + sv− 1
sv ≥ 5: (sv− 3, sv− 2) (sv− 5, sv− 3)

 x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 3: (sv− 3, sv− 2) (sv− 3, sv− 3)

®
∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2



0 2 4 6 8 10

0

2

4

6

8

10

nb_steady

su
m

_w
id

th
_p

la
te

au

sv = 12
¬

®

0 2 4 6 8 10

0

2

4

6

8

nb_steady

su
m

_w
id

th
_p

la
te

au

sv = 11
¬

®



3499

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ y ≤ x + sv− 1
sv ≥ 7: (sv− 3, sv− 2) (sv− 5, sv− 3)

 y ≤ 2 ∗ x
sv ≥ 7: (1, 2) (2, 4)

® 3 ∗ y ≤ 3 ∗ x + sv− 1− (sv− 1) mod 3

¯ x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, sv− 2) (sv− 3, sv− 3)

°
∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 2
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3500 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ y ≤ x + sv− 1
sv ≥ 7: (sv− 3, sv− 2) (sv− 5, sv− 3)

 y ≤ 2 ∗ x
sv ≥ 7: (1, 2) (2, 4)

® 3 ∗ y ≤ 3 ∗ x + sv− 1− (sv− 1) mod 3

¯ x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, sv− 2) (sv− 3, sv− 3)

°
∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 2


± y 6= 1
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3501

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 4: (1, 2) (2, 4)

 x = 0⇒ y = 0

® y = 0⇒ x = 0

¯ sv > 1⇒ 2 ∗ x ≤ y + sv− 2

° x > 0 ∧ y > 0⇒ x ≤ y− 1
sv ≥ 4: (sv− 2, sv− 1) (sv− 3, sv− 2)

0 2 4 6 8 10

0

2

4

6

8

10

12

nb_steady

su
m

_w
id

th
_s

te
ad

y_
se

qu
en

ce

sv = 12
¬

®

¯
°

0 2 4 6 8 10

0

2

4

6

8

10

nb_steady

su
m

_w
id

th
_s

te
ad

y_
se

qu
en

ce

sv = 11
¬

®

¯
°

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 y 6= 1
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3502 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 y 6= 1
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NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x = sv− 3⇒ y ≤ 1

 x > 0 ∧ y > 0⇒ x ≤ sv− 3

®
∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2


¯
∨ x 6= max(0, sv− 1)− 2,

y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1
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3503

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 3: (sv− 3, sv− 2) (sv− 3, sv− 3)


∨ x 6= max(0, sv− 1)− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2
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3504 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 4, 2) (1, sv− 3)

 y > 0⇒ x ≤ sv− 4

® y 6= 1
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NB_STEADY_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, bsv/2c − 1) (bsv/2c − 1, bsv/2c)
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3505

NB_STEADY_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, bsv/2c − 1) (bsv/2c − 1, bsv/2c)
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NB_STEADY_SEQUENCE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|
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sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 2)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 1) (bsv/2c − 1, 3)

 x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 8: (1, b(sv− 1)/2c) (3, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 11: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
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3506 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 6: (1, b(sv− 1)/2c) (3, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 9: (2, b(sv− 1)/2c − 1) (4, b(sv− 1)/2c − 2)
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NB_STEADY_SEQUENCE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ sv− sv mod 2
sv mod 2 = 0 ∧ sv ≥ 6: (bsv/2c, 0) (bsv/2c − 1, 1)
sv mod 2 = 1 ∧ sv ≥ 5: (bsv/2c, 0) (bsv/2c − 1, 1)

 x + 3 ∗ y ≤ sv− 1
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3507

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2


® y 6= 1
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3508 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv mod 2 = 0 ∧ sv ≥ 4: (bsv/2c, sv− 4) (bsv/2c − 1, sv− 2)

 y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 3,
1 = sv mod 2,
0 = y mod 2
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3509

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 5
sv mod 2 = 1 ∧ sv ≥ 5: (bsv/2c, sv− 4) (bsv/2c − 1, sv− 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 6: (bsv/2c, sv− 4) (bsv/2c, 1)
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (bsv/2c − 1, sv− 3) (bsv/2c − 1, sv− 4)

®
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x 6= bsv/2c,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
0 = sv mod 2,
1 = y mod 2
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3510 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2
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3511

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv mod 2 = 0 ∧ sv ≥ 4: (bsv/2c, sv− 4) (bsv/2c − 1, sv− 2)

 y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 3,
1 = sv mod 2,
0 = y mod 2


¯ y 6= 1
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3512 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, sv− 4) (bsv/2c − 1, sv− 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
1 = sv mod 2,
0 = y mod 2
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3513

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv mod 2 = 0 ∧ sv ≥ 6: (bsv/2c, sv− 4) (bsv/2c − 1, sv− 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
1 = sv mod 2,
0 = y mod 2
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3514 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x = 0⇒ 2 ∗ y ≤ sv− 1− (sv− 1) mod 2

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ 2 ∗ y + sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (bsv/2c, 2) (bsv/2c − 1, 1)

¯
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x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
1 = sv mod 2,
0 = y mod 2
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3515

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x = 0⇒ 2 ∗ y ≤ sv− 1− (sv− 1) mod 2

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ 2 ∗ y + sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (bsv/2c, 2) (bsv/2c − 1, 1)

¯
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x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
1 = sv mod 2,
0 = y mod 2
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3516 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 3,
1 = sv mod 2,
0 = y mod 2
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3517

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 3,
1 = sv mod 2,
0 = y mod 2


¯ y 6= 1
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3518 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 1) (1, sv− 2)
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3519

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2


® y 6= 1
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3520 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2


® y 6= 1
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3521

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 5
sv mod 2 = 1 ∧ sv ≥ 5: (bsv/2c, sv− 4) (bsv/2c − 1, sv− 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 0 ∧ sv ≥ 6: (bsv/2c, sv− 4) (bsv/2c, 1)
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (bsv/2c − 1, sv− 3) (bsv/2c − 1, sv− 4)

®
∨


x 6= bsv/2c,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
0 = sv mod 2,
1 = y mod 2
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3522 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv mod 2 = 0 ∧ sv ≥ 6: (bsv/2c, sv− 4) (bsv/2c − 1, sv− 2)

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
1 = sv mod 2,
0 = y mod 2
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3523

NB_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 8: (2, sv− 4) (3, sv− 6)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (1, sv− 3) (2, sv− 4)

® y > 0⇒ 2 ∗ x ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c − 1, 2) (bsv/2c − 1, 3)

¯ y 6= 1
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NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, bsv/2c − 1) (bsv/2c − 1, bsv/2c)
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3524 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3525

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)
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NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
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3526 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x = 0⇒ y = 0

 x > 0 ∧ y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

®
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3527

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2
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3528 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 8: (2, sv− 4) (3, sv− 6)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (1, sv− 3) (2, sv− 4)

® y > 0⇒ 2 ∗ x ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c − 1, 2) (bsv/2c − 1, 3)
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3529

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
1 = sv mod 2,
0 = y mod 2
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NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3530 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3531

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 2) (bsv/2c − 1, 6)

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3532 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 2) (bsv/2c − 1, 6)

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3533

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨
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y < 1,
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1 = sv mod 2,
0 = y mod 2
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3534 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 1) (1, sv− 2)
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3535

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2
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NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3536 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + 2 ∗ y ≤ 3 ∗ sv− 5− (3 ∗ sv− 5) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (bsv/2c, sv− 3) (bsv/2c − 1, sv− 2)
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NB_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)


∨
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y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
1 = sv mod 2,
0 = y mod 2
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3537

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (1, 1) (2, 2)
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3538 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ sv

 y ≤ x

sv ≥ 7: (1, 1) (2, 2)

0 2 4 6

0

2

nb_strictly_increasing_sequence

nb
_z

ig
za

g

sv = 12

¬

 0 2 4

0

2

nb_strictly_increasing_sequence

nb
_z

ig
za

g

sv = 11

¬



NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2
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3539

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 8: (2, sv− 4) (3, sv− 6)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 2
sv ≥ 6: (1, sv− 3) (2, sv− 4)

® y > 0⇒ 2 ∗ x ≤ sv− 2− (sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 7: (bsv/2c − 1, 2) (bsv/2c − 1, 3)
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NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3540 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 1) (1, sv− 2)

0 2 4 6

0

2

4

6

8

10

12

nb_strictly_increasing_sequence

su
m

_w
id

th
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12
¬®

0 2 4

0

2

4

6

8

10

nb_strictly_increasing_sequence
su

m
_w

id
th

_i
nc

re
as

in
g_

se
qu

en
ce

sv = 11

¬
®



3541

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x = 0⇒ y = 0

 x > 0 ∧ y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
1 = sv mod 2,
0 = y mod 2
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3542 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)

®
∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
1 = sv mod 2,
0 = y mod 2
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NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + 2 ∗ y ≤ 3 ∗ sv− 5− (3 ∗ sv− 5) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 4: (bsv/2c, sv− 3) (bsv/2c − 1, sv− 2)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3543

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 4: (1, sv− 2) (2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3544 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 2) (bsv/2c − 1, 6)

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3545

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv
sv mod 2 = 0 ∧ sv ≥ 8: (bsv/2c, 0) (bsv/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (bsv/2c, 2) (bsv/2c − 1, 6)

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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3546 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2
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0 2 4 6

0

2

4

6

8

10

12

nb_strictly_increasing_sequence

su
m

_w
id

th
_s

te
ad

y_
se

qu
en

ce

sv = 12

¬

®

0 2 4

0

2

4

6

8

10

nb_strictly_increasing_sequence

su
m

_w
id

th
_s

te
ad

y_
se

qu
en

ce

sv = 11

¬

®



3547

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (bsv/2c, sv− 2) (bsv/2c − 1, sv)


∨


x 6= bsv/2c,
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
1 = sv mod 2,
0 = y mod 2


® y 6= 1
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3548 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (1, 2) (2, 4)

 sv > 1⇒ y ≤ 2 ∗ x + sv− 2

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 1) (1, sv− 2)
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NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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3549

NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3

 y > 0⇒ x ≥ 1
sv ≥ 3: (1, sv− 2) (1, sv− 3)
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NB_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x
sv ≥ 6: (1, 2) (2, 4)


∨


x 6= bsv/2c,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
1 = sv mod 2,
0 = y mod 2
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3550 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_SUMMIT(x, VARIABLES)∧
NB_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 3 ∗ y ≤ x + sv
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c − 2, b(sv− 1)/2c) (b(sv− 1)/2c − 5, b(sv− 1)/2c − 1)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, b(sv− 1)/2c) (b(sv− 1)/2c − 4, b(sv− 1)/2c − 1)

® sv > 1⇒ x + y ≤ sv− 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, b(sv− 1)/2c − 1) (b(sv− 1)/2c − 1, b(sv− 1)/2c)
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NB_SUMMIT(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)

® y = 0⇒ 3 ∗ x ≤ sv− sv mod 3
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3551

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1

0 2 4

0

2

4

6

8

10

nb_summit

su
m

_w
id

th
_d

ec
re

as
in

g_
te

rr
ac

e

sv = 12

¬



®

0 2 4

0

2

4

6

8

nb_summit

su
m

_w
id

th
_d

ec
re

as
in

g_
te

rr
ac

e

sv = 11
¬ 

®



3552 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3553

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 1
sv ≥ 5: (1, 1) (2, 3)
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3554 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® x 6= 0 ∨ y 6= 1

0 2 4

0

2

4

6

8

10

nb_summit

su
m

_w
id

th
_p

ea
k

sv = 12

¬


®

0 2 4

0

2

4

6

8

nb_summit
su

m
_w

id
th

_p
ea

k

sv = 11

¬



®

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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3555

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1− (sv− 1) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (0, sv− 2) (1, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® x < b(sv− 1)/2c ⇒ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 3)
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3556 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (0, sv− 2) (1, sv− 3)
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NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 8: (1, sv− 4) (2, sv− 6)

 y > 0⇒ 2 ∗ x ≤ sv− 4− (sv− 4) mod 2
sv mod 2 = 1 ∧ sv ≥ 5: (b(sv− 1)/2c − 2, 2) (b(sv− 1)/2c − 2, 3)
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3557

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 8: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 x + y ≤ sv

sv ≥ 8: (1, sv− 1) (2, sv− 2)

® y 6= 1
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NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3558 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ 3 ∗ sv− 2− (3 ∗ sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, sv− 1) (b(sv− 1)/2c − 1, sv)

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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®

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)

0 2 4

0

2

4

6

8

10

nb_summit

su
m

_w
id

th
_s

um
m

it

sv = 12

¬


®

0 2 4

0

2

4

6

8

nb_summit

su
m

_w
id

th
_s

um
m

it

sv = 11

¬



®



3559

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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3560 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 3 ∗ x
sv ≥ 5: (0, 0) (1, 3)

 3 ∗ y ≤ 4 ∗ x + sv

® y = 0⇒ 3 ∗ x ≤ sv− sv mod 3

¯ x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv− 2

° y > 0⇒ 6 ∗ x ≤ y + 2 ∗ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, sv− 5) (b(sv− 1)/2c − 1, sv− 11)
sv mod 2 = 1 ∧ sv ≥ 17: (b(sv− 1)/2c − 1, sv− 8) (b(sv− 1)/2c − 2, sv− 14)

± y 6= 1
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3561

NB_VALLEY(x, VARIABLES)∧
NB_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 4)
sv mod 2 = 1 ∧ sv ≥ 11: (b(sv− 1)/2c, 1) (b(sv− 1)/2c − 1, 3)

 y ≤ x

sv ≥ 4: (0, 0) (1, 1)

® y = 0⇒ 3 ∗ x ≤ sv− sv mod 3
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NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + 2 ∗ y ≤ 3 ∗ sv− 2− (3 ∗ sv− 2) mod 2
sv mod 2 = 1 ∧ sv ≥ 3: (b(sv− 1)/2c, sv− 1) (b(sv− 1)/2c − 1, sv)

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3562 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv− 1

 x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3563

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1

0 2 4

0

2

4

6

8

10

12

nb_valley

su
m

_w
id

th
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12

¬



®

0 2 4

0

2

4

6

8

10

nb_valley

su
m

_w
id

th
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 11

¬



®

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv− 1
sv ≥ 7: (1, sv− 3) (2, sv− 5)

 y > 0⇒ 2 ∗ x ≤ sv− 3− (sv− 3) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (b(sv− 1)/2c − 1, 2) (b(sv− 1)/2c − 1, 3)

® y 6= 1
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3564 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y + 1
sv ≥ 5: (1, 1) (2, 3)
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NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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3565

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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®

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y + 1
sv ≥ 5: (1, 0) (2, 1)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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3566 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 10: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 13: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)

¯ y 6= 1
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3567

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 12: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 15: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (0, sv− 2) (1, sv− 3)

® y 6= 1
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NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 4 ∗ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 6: (b(sv− 1)/2c, 2) (b(sv− 1)/2c − 1, 6)
sv mod 2 = 1 ∧ sv ≥ 9: (b(sv− 1)/2c − 1, 4) (b(sv− 1)/2c − 2, 8)
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3568 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2

 2 ∗ x ≤ y

sv ≥ 5: (1, 2) (2, 4)

® x 6= 0 ∨ y 6= 1
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3569

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + sv

 sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (0, sv− 2) (1, sv− 3)
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NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 x ≤ y

sv ≥ 3: (0, 0) (1, 1)

® y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3570 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_VALLEY(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x + 1
sv ≥ 7: (1, 3) (2, 5)

 y = 0⇒ 3 ∗ x ≤ sv− sv mod 3

® x > 0 ∧ y > 0⇒ 3 ∗ x ≤ y + sv− 2

¯ y > 0⇒ 6 ∗ x ≤ y + 2 ∗ sv− 1
sv mod 2 = 0 ∧ sv ≥ 14: (b(sv− 1)/2c, sv− 5) (b(sv− 1)/2c − 1, sv− 11)
sv mod 2 = 1 ∧ sv ≥ 17: (b(sv− 1)/2c − 1, sv− 8) (b(sv− 1)/2c − 2, sv− 14)

° y > 0⇒ x ≥ 1
sv ≥ 5: (1, 2) (1, 3)

± y 6= 1
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3571

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)


∨

x 6= max(0, b(sv− 1)/3c)− 0,
y < 2 ∗ max(0, b(sv− 1)/3c) + 1,
y > sv ∗ min(1, max(0, sv− 1))− 1,
1 6= sv mod 3


® y 6= 2 ∗ x + 1
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3572 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x = b(sv− 1)/3c − 1 ∧ sv > 3⇒ y ≤ 6 + 2 ∗ (sv− 1) mod 3

 x = b(sv− 1)/3c ∧ sv > 3⇒ y ≤ 2 ∗ (sv− 1) mod 3

® sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

¯ x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
(sv− 2) mod 3 = 2 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

° y 6= 1
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3573

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ 5 ∗ x ≤ y + sv

 x ≤ y

sv ≥ 4: (0, 0) (1, 1)

® sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 3)
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NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)


∨

x 6= max(0, b(sv− 1)/3c)− 0,
y < 2 ∗ max(0, b(sv− 1)/3c) + 1,
y > sv ∗ min(1, max(0, sv− 1))− 1,
1 6= sv mod 3


® y 6= 2 ∗ x + 1
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3574 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x = b(sv− 1)/3c − 1 ∧ sv > 3⇒ y ≤ 6 + 2 ∗ (sv− 1) mod 3

 x = b(sv− 1)/3c ∧ sv > 3⇒ y ≤ 2 ∗ (sv− 1) mod 3

® sv > 1⇒ 2 ∗ x + y ≤ sv− 2
sv ≥ 6: (0, sv− 2) (1, sv− 4)

¯ x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
(sv− 2) mod 3 = 2 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

° y 6= 1
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NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x ≤ y + 1
sv ≥ 7: (1, 2) (2, 5)

 y > 0⇒ 3 ∗ x ≤ y + 1
sv ≥ 7: (1, 2) (2, 5)
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3575

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ 5 ∗ x ≤ y + sv

 2 ∗ x ≤ y + 2
sv ≥ 11: (2, 2) (3, 4)

® x ≤ y

sv ≥ 4: (0, 0) (1, 1)

¯ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 3)
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3576 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 11: (2, sv− 4) (3, sv− 6)

 x ≤ y

sv ≥ 4: (0, 0) (1, 1)

® sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 3)
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NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 11: (2, sv− 4) (3, sv− 6)

 x ≤ y

sv ≥ 4: (0, 0) (1, 1)

® sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 3)
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3577

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + y ≤ sv

sv ≥ 11: (2, sv− 6) (3, sv− 9)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 3

® y > 0⇒ 3 ∗ x ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
(sv− 2) mod 3 = 2 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

¯ y 6= 1
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3578 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + y ≤ sv

sv ≥ 11: (2, sv− 6) (3, sv− 9)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 3

® y > 0⇒ 3 ∗ x ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 1 ∧ sv ≥ 9: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
(sv− 2) mod 3 = 2 ∧ sv ≥ 7: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

¯ y 6= 1
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3579

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ sv

sv ≥ 10: (1, sv− 2) (2, sv− 4)

 x = b(sv− 1)/3c − 1 ∧ sv > 3⇒ y ≤ 6 + 2 ∗ (sv− 1) mod 3

® x = b(sv− 1)/3c ∧ sv > 3⇒ y ≤ 2 ∗ (sv− 1) mod 3

¯ x > 0 ∧ y > 0⇒ 3 ∗ x ≤ sv− 2− (sv− 2) mod 3
(sv− 2) mod 3 = 1 ∧ sv ≥ 6: (b(sv− 1)/3c, 2) (b(sv− 1)/3c, 3)
(sv− 2) mod 3 = 2 ∧ sv ≥ 4: (b(sv− 1)/3c − 1, 2) (b(sv− 1)/3c − 1, 3)

° y 6= 1
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3580 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)


∨

x 6= max(0, b(sv− 1)/3c)− 0,
y < 2 ∗ max(0, b(sv− 1)/3c) + 1,
y > sv ∗ min(1, max(0, sv− 1))− 1,
1 6= sv mod 3


® y 6= 2 ∗ x + 1
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3581

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 7: (1, 2) (2, 4)


∨

x 6= max(0, b(sv− 1)/3c)− 0,
y < 2 ∗ max(0, b(sv− 1)/3c) + 1,
y > sv ∗ min(1, max(0, sv− 1))− 1,
1 6= sv mod 3


® y 6= 2 ∗ x + 1
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NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ 5 ∗ x ≤ y + sv

 x ≤ y

sv ≥ 4: (0, 0) (1, 1)

® sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 3)
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3582 5. A DATABASE OF PARAMETERISED INVARIANTS

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ 5 ∗ x ≤ y + sv

 2 ∗ x ≤ y + 2
sv ≥ 11: (2, 2) (3, 4)

® x ≤ y

sv ≥ 4: (0, 0) (1, 1)

¯ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (0, sv− 2) (1, sv− 3)
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3583

NB_ZIGZAG(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x ≤ y

sv ≥ 4: (0, 0) (1, 2)

 x + y ≤ sv− 1
sv ≥ 7: (1, sv− 2) (2, sv− 3)

® y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3584 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_DECREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ y ≤ x− 2
sv ≥ 5: (sv, sv− 2) (sv− 1, sv− 3)

 y > 0⇒ x ≥ 4

® x 6= 5 ∨ y < 4

¯
∨( x 6= sv ∗ min(1, max(0, sv− 1))− 4,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 3

)
°
∨( x 6= sv ∗ min(1, max(0, sv− 1))− 5,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4

)
± x 6= 1 ∨ y 6= 0

² x 6= 4 ∨ 0 = y mod 2

³ x 6= 3 ∨ y < 1

´ y 6= 1
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3585

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 3: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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3586 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (sv, sv− 2) (sv− 2, sv)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® x = sv− 2 ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 1

¯
∨ x 6= sv ∗ min(1, max(0, sv− 1))− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2


°
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


±
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > sv ∗ min(1, max(0, sv− 1))− 3,
0 = x mod 2
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3587

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 6: (sv, 0) (sv− 2, 2)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ 2 ∗ sv− 4
sv ≥ 6: (2, sv− 3) (4, sv− 4)

® y > 0⇒ x ≤ sv− 2

¯ x 6= 1

° y 6= 1
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3588 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ y + sv− 2
sv ≥ 6: (sv, 2) (sv− 1, 1)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= sv ∗ min(1, max(0, sv− 1)) ∨ y 6= 1

¯ x 6= 1
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3589

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 6: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ 2 ∗ sv− 2
sv ≥ 4: (2, sv− 2) (4, sv− 3)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 1
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3590 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ 2 ∗ sv− 2
sv ≥ 4: (2, sv− 2) (4, sv− 3)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 1
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3591

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + 3 ∗ y ≤ 4 ∗ sv− 2− (4 ∗ sv− 2) mod 3

 2 ∗ x + y ≤ 2 ∗ sv
sv ≥ 5: (sv, 0) (sv− 1, 2)

® x + 2 ∗ y ≤ 2 ∗ sv− 2
sv ≥ 5: (2, sv− 2) (4, sv− 3)

¯ y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

° x 6= 1

± y 6= 1
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3592 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv
sv ≥ 5: (sv, 0) (sv− 1, 2)

 x + 2 ∗ y ≤ 2 ∗ sv− 2
sv ≥ 5: (2, sv− 2) (4, sv− 3)

® y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

¯ x 6= 1

° y 6= 1
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3593

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ 2 ∗ sv− 2
sv ≥ 5: (sv, sv− 2) (sv− 1, sv− 1)

 x 6= 3 ∨ y 6= sv ∗ min(1, max(0, sv− 1))

® y 6= 1

¯ x 6= 1
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3594 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 4: (sv− 1, sv− 1) (sv− 2, sv− 2)

 sv > 1⇒ x ≤ y + sv− 2

® x > 0⇒ y ≥ 2

¯ y 6= 1

° x < 3 ∨ y 6= 2

± x < 4 ∨ y 6= 3
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3595

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (sv, sv− 2) (sv− 2, sv)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® x = sv− 2 ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 1

¯ y = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ x ≤ sv− 3

°
∨ x 6= sv ∗ min(1, max(0, sv− 1))− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2


±
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


²
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > sv ∗ min(1, max(0, sv− 1))− 3,
0 = x mod 2
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3596 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 6: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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3597

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 3: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 4: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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3598 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x
sv mod 2 = 0 ∧ sv ≥ 3: (sv− 2, sv− 2) (0, 0)
sv mod 2 = 1 ∧ sv ≥ 6: (sv− 3, sv− 3) (2, 2)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® y > 0⇒ x ≥ 2

¯
∨


y 6= (sv− 2) ∗ min(1, max(0, sv− 3)),
x < 3,
x > sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2,
0 = x mod 2


° x 6= 5 ∨ y < 4

± x 6= 1

² x 6= 3 ∨ y < 1

³ y 6= x ∨ 0 = x mod 2

´
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = y mod 2
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3599

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_GORGE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3


∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
sv < 5


® x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 2 ∨ sv < 5

¯
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1


° x 6= 1
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3600 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 7: (sv− 4, 4) (sv− 5, 5)

 x > 0⇒ y ≤ sv− 2

® x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv ≥ 6: (sv− 3, 2) (sv− 4, 4)

¯ y 6= 1

° x 6= 1
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3601

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (0, sv− 2)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 3
sv ≥ 8: (sv− 5, 2) (2, sv− 5)

® o= ≥ b(x + 1)/2c+ b(y + 1)/2c

¯
∨( x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 3

)
°
∨( x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 3,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2

)
± x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4 ∨ y 6= 4 ∨ sv < 7

² x 6= 4 ∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4 ∨ sv < 7

³
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 3,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = y mod 2


´
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y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 3,
x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = x mod 2
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∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1


11
∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 3))− 1
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3602 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, sv− 2) (sv− 3, 1)

 x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 3 ∨ sv < 7

®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1


¯ x 6= 1
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3603

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + 2 ∗ sv− 9

 x > 0 ∧ y > 0⇒ x ≤ sv− 3

®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
sv < 5


¯ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 2 ∨ sv < 5

°
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1


± x 6= 1

0 2 4 6 8 10

0

2

4

6

8

10

sum_width_decreasing_terrace

su
m

_w
id

th
_p

ea
k

sv = 12

¬



®

¯

°

±

0 2 4 6 8

0

2

4

6

8

sum_width_decreasing_terrace

su
m

_w
id

th
_p

ea
k

sv = 11

¬



®

¯

°

±



3604 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (sv− 2, 0) (sv− 3, 1)

 x > 0⇒ y ≤ sv− 4

® x 6= 1
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SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (sv− 2, 0) (sv− 3, 1)

 x > 0⇒ y ≤ sv− 4

® x 6= 1
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3605

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ o= ≥ b(x + 1)/2c+ b(y + 1)/2c
° y 6= 1

± x 6= 1
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3606 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ o= ≥ b(x + 1)/2c+ b(y + 1)/2c
° y 6= 1

± x 6= 1
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3607

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 x > 0⇒ y ≥ 2

® x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 1)

¯ y 6= 4 ∨ 0 = x mod 2

° y 6= 1

± y 6= x + 1

² x 6= 1
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3608 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x = max(0, sv− 2) ∧ sv mod 2 = 1 ∧ sv > 3⇒ y ≤ sv− 1

 y = 0⇒ x = 0

® x > 0 ∧ y > 0⇒ y ≥ 4
sv ≥ 5: (sv− 2, 4) (sv− 3, 4)

¯
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 3)),
y < 3,
y > sv ∗ min(1, max(0, sv− 1))− 1,
0 = y mod 2


° y 6= 1

± x < 1 ∨ y 6= 2

²
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = x mod 2


³ x < 1 ∨ y 6= 3

´ x 6= 1
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3609

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 7: (sv− 4, 4) (sv− 5, 5)

 x > 0⇒ y ≤ sv− 2

® x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv ≥ 6: (sv− 3, 2) (sv− 4, 4)

¯ y 6= 1

° x 6= 1
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3610 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + 2 ∗ sv− 9

 x > 0 ∧ y > 0⇒ x ≤ sv− 3

®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
sv < 5


¯ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 2 ∨ sv < 5

°
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1


± x 6= 1
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3611

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3

 x > 0 ∧ y > 0⇒ x ≤ y + sv− 5

®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
sv < 5


¯ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 2 ∨ sv < 5

°
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1


± x 6= 1
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3612 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_DECREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ y 6= 1

° x 6= 1

0 2 4 6 8 10

0

2

4

6

8

10

sum_width_decreasing_terrace

su
m

_w
id

th
_z

ig
za

g

sv = 12

¬



®

¯

°

0 2 4 6 8

0

2

4

6

8

sum_width_decreasing_terrace

su
m

_w
id

th
_z

ig
za

g

sv = 11

¬



®

¯

°



3613

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 6: (sv− 2, sv− 1) (sv− 3, sv)

® x 6= 1 ∨ y 6= 3

¯ y 6= 1
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3614 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ y ≤ sv− 3

 x > 0 ∧ y > 0⇒ 2 ∗ y ≤ x + 2 ∗ sv− 9

®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
sv < 5


¯ x 6= 2 ∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ sv < 5

°
∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 2))− 1
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3615

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0⇒ y ≥ 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 1)
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SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 3 ∗ sv− 9

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ 3 ∗ sv− 9

® x > 0 ∧ y > 0⇒ x ≤ sv− 3
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3616 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (sv− 2, 1) (sv− 3, 2)

 x > 0⇒ y ≥ 1
sv ≥ 4: (sv− 2, 1) (sv− 3, 1)

® x 6= 0 ∨ y 6= 1

¯ x 6= 1 ∨ y 6= 2
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SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (sv− 2, 0) (sv− 3, 1)
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3617

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (sv− 2, 0) (0, sv− 2)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 3
sv ≥ 7: (sv− 5, 2) (1, sv− 4)

® x 6= 4 ∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4 ∨ sv < 7

¯ x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 4 ∨ y < 4 ∨ sv < 7

°
∨

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 3,
x < 3,
x > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = x mod 2


±
∨

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
0 = x mod 2


²
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y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
x < 2,
x > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
1 = x mod 2


³
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = y mod 2


´
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1
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3618 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (sv− 4, 2)

 y > 0⇒ x ≤ sv− 4
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®

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ 3 ∗ sv− 6

 x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 5
sv ≥ 6: (sv− 2, sv− 3) (sv− 3, sv− 2)

® x > 0 ∧ y > 0⇒ y ≤ sv− 1
sv ≥ 8: (sv− 4, sv− 1) (sv− 5, sv− 1)

¯ x 6= 2 ∨ y 6= sv ∗ min(1, max(0, sv− 1))− 1

° y 6= 1
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3619

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0⇒ y ≥ 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 3: (sv− 2, sv− 1) (sv− 3, sv)

® x 6= 1 ∨ y 6= 3

¯ y 6= 1
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3620 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv mod 2 = 0 ∧ sv ≥ 4: (sv− 2, sv− 1) (sv− 3, sv)
sv mod 2 = 1 ∧ sv ≥ 5: (sv− 2, sv− 1) (sv− 3, sv)

® x 6= 1 ∨ y 6= 3

¯ y 6= 1
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3621

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 3 ∗ sv− 9

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ 3 ∗ sv− 9

® x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 4: (sv− 3, sv− 3) (sv− 3, sv− 4)

¯ x > 0 ∧ y > 0⇒ y ≤ sv− 3
sv ≥ 4: (sv− 3, sv− 3) (sv− 4, sv− 3)
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3622 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 3: (sv− 2, sv− 2) (sv− 3, sv− 3)


∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
0 = y mod 2,
0 = sv mod 2,
sv < 6


®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 3,

1 = y mod 2,
1 = sv mod 2


¯
∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 2)),

x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 2))− 1


° y 6= x + 1
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3623

SUM_WIDTH_GORGE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 3 ∗ x
sv ≥ 5: (0, 0) (1, 3)

 y = max(0, sv− 2) ∧ sv > 1⇒ 2 ∗ x ≥ sv− 2− sv mod 2

® sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3
sv ≥ 7: (sv− 3, 3) (sv− 4, 5)

¯ y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, 2) (sv− 3, 3)

° y 6= 1
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3624 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INCREASING_TERRACE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ y ≤ x− 2
sv ≥ 5: (sv, sv− 2) (sv− 1, sv− 3)

 y > 0⇒ x ≥ 4

® x 6= 5 ∨ y < 4

¯
∨( x 6= sv ∗ min(1, max(0, sv− 1))− 4,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 3

)
°
∨( x 6= sv ∗ min(1, max(0, sv− 1))− 5,

y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4

)
± x 6= 1 ∨ y 6= 0

² x 6= 4 ∨ 0 = y mod 2

³ x 6= 3 ∨ y < 1

´ y 6= 1

0 2 4 6 8 10 12

0

2

4

6

8

10

sum_width_increasing_sequence

su
m

_w
id

th
_i

nc
re

as
in

g_
te

rr
ac

e

sv = 12

¬
 ®

±
²

³

´

0 2 4 6 8 10

0

2

4

6

8

sum_width_increasing_sequence

su
m

_w
id

th
_i

nc
re

as
in

g_
te

rr
ac

e

sv = 11

¬
 ®

±

²

³

´



3625

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ y + sv− 2
sv ≥ 6: (sv, 2) (sv− 1, 1)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= sv ∗ min(1, max(0, sv− 1)) ∨ y 6= 1

¯ x 6= 1
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3626 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 3: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 4: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ 2 ∗ sv− 2
sv ≥ 4: (2, sv− 2) (4, sv− 3)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 1
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3627

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ x + 2 ∗ y ≤ 2 ∗ sv− 2
sv ≥ 4: (2, sv− 2) (4, sv− 3)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 1
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3628 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv
sv ≥ 5: (sv, 0) (sv− 1, 2)

 x + 2 ∗ y ≤ 2 ∗ sv− 2
sv ≥ 5: (2, sv− 2) (4, sv− 3)

® y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

¯ x 6= 1

° y 6= 1
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3629

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + 3 ∗ y ≤ 4 ∗ sv− 2− (4 ∗ sv− 2) mod 3

 2 ∗ x + y ≤ 2 ∗ sv
sv ≥ 5: (sv, 0) (sv− 1, 2)

® x + 2 ∗ y ≤ 2 ∗ sv− 2
sv ≥ 5: (2, sv− 2) (4, sv− 3)

¯ y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

° x 6= 1

± y 6= 1
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3630 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ 2 ∗ sv− 2
sv ≥ 5: (sv, sv− 2) (sv− 1, sv− 1)

 x 6= 3 ∨ y 6= sv ∗ min(1, max(0, sv− 1))

® y 6= 1

¯ x 6= 1
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3631

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (sv, sv− 2) (sv− 2, sv)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® y = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ x ≤ sv− 3

¯
∨ x 6= sv ∗ min(1, max(0, sv− 1))− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2
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x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
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0 = y mod 2
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0 = x mod 2
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3632 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 4: (sv− 1, sv− 1) (sv− 2, sv− 2)

 sv > 1⇒ x ≤ y + sv− 2

® x > 0⇒ y ≥ 2

¯ y 6= 1

° x < 3 ∨ y 6= 2

± x < 4 ∨ y 6= 3
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3633

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 3: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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3634 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 6: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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3635

SUM_WIDTH_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x
sv mod 2 = 0 ∧ sv ≥ 3: (sv− 2, sv− 2) (0, 0)
sv mod 2 = 1 ∧ sv ≥ 6: (sv− 3, sv− 3) (2, 2)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® y > 0⇒ x ≥ 2

¯
∨


y 6= (sv− 2) ∗ min(1, max(0, sv− 3)),
x < 3,
x > sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2,
0 = x mod 2


° x 6= 5 ∨ y < 4

± x 6= 1

² x 6= 3 ∨ y < 1

³ y 6= x ∨ 0 = x mod 2

´
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = y mod 2
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3636 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_INFLEXION(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, sv− 2) (sv− 3, 1)

 x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 3 ∨ sv < 7

®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1
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3637

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3

 x > 0 ∧ y > 0⇒ x ≤ y + sv− 5

®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
sv < 5


¯ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 2 ∨ sv < 5

°
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1
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3638 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (sv− 2, 0) (sv− 3, 1)

 x > 0⇒ y ≤ sv− 4

® x 6= 1
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SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (sv− 2, 0) (sv− 3, 1)

 x > 0⇒ y ≤ sv− 4

® x 6= 1
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3639

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ o= ≥ b(x + 1)/2c+ b(y + 1)/2c
° y 6= 1

± x 6= 1
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3640 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 7: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ y 6= 1

° x 6= 1
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3641

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 x > 0⇒ y ≥ 2

® x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 1)

¯ y 6= 4 ∨ 0 = x mod 2

° y 6= 1

± y 6= x + 1

² x 6= 1
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3642 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 7: (sv− 4, 4) (sv− 5, 5)

 x > 0⇒ y ≤ sv− 2

® x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv ≥ 6: (sv− 3, 2) (sv− 4, 4)

¯ y 6= 1

° x 6= 1
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3643

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x = max(0, sv− 2) ∧ sv mod 2 = 1 ∧ sv > 3⇒ y ≤ sv− 1

 y = 0⇒ x = 0

® x > 0 ∧ y > 0⇒ y ≥ 4
sv ≥ 5: (sv− 2, 4) (sv− 3, 4)

¯
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 3)),
y < 3,
y > sv ∗ min(1, max(0, sv− 1))− 1,
0 = y mod 2


° y 6= 1

± x < 1 ∨ y 6= 2

²
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = x mod 2
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3644 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x ≤ sv− 3


∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
sv < 5


® x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 2 ∨ sv < 5

¯
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1


° x 6= 1
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3645

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + 2 ∗ sv− 9

 x > 0 ∧ y > 0⇒ x ≤ sv− 3

®
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
sv < 5


¯ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2 ∨ y 6= 2 ∨ sv < 5

°
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,

y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1
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3646 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INCREASING_TERRACE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ y 6= 1

° x 6= 1
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SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PEAK(y, VARIABLES) with sv = |VARIABLES|

¬ y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3647

SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 3: (sv− 2, sv− 2) (sv− 3, sv− 3)
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SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 3: (sv− 2, sv− 2) (sv− 3, sv− 3)
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3648 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 y > 0⇒ x ≥ 2

® y 6= 1
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SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 y > 0⇒ x ≥ 2

® y 6= 1
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3649

SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 1)

 x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv ≥ 6: (1, sv− 1) (2, sv)

® x 6= 1 ∨ y 6= sv ∗ min(1, max(0, sv− 1))

¯ y 6= 1
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3650 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)

 x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv mod 2 = 0 ∧ sv ≥ 4: (1, sv− 1) (2, sv)
sv mod 2 = 1 ∧ sv ≥ 5: (1, sv− 1) (2, sv)

® x 6= 1 ∨ y 6= sv ∗ min(1, max(0, sv− 1))

¯ y 6= 1
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3651

SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)

 x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv mod 2 = 0 ∧ sv ≥ 4: (1, sv− 1) (2, sv)
sv mod 2 = 1 ∧ sv ≥ 5: (1, sv− 1) (2, sv)

® x 6= 1 ∨ y 6= sv ∗ min(1, max(0, sv− 1))

¯ y 6= 1
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SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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3652 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ y > 0⇒ x ≥ 1
sv ≥ 5: (1, sv− 2) (1, sv− 3)
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SUM_WIDTH_INFLEXION(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x
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3653

SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (sv− 2, 0) (sv− 3, 1)
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SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 3: (sv− 2, sv− 2) (sv− 3, sv− 3)

 x > 0⇒ y ≥ 1
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3654 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (sv− 4, 2)

 y > 0⇒ x ≤ sv− 4
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SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 y > 0⇒ x ≥ 2
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3655

SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 1)

 x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv ≥ 6: (1, sv− 1) (2, sv)

® x 6= 1 ∨ y 6= sv ∗ min(1, max(0, sv− 1))

¯ y 6= 1
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3656 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv mod 2 = 0 ∧ sv ≥ 4: (sv− 2, sv− 1) (sv− 3, sv)
sv mod 2 = 1 ∧ sv ≥ 5: (sv− 2, sv− 1) (sv− 3, sv)

® x 6= 1 ∨ y 6= 3

¯ y 6= 1
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3657

SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0⇒ y ≥ 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 2)

 x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 3: (sv− 2, sv− 1) (sv− 3, sv)

® x 6= 1 ∨ y 6= 3

¯ y 6= 1
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3658 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 3: (sv− 2, sv− 2) (sv− 3, sv− 3)


∨

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
0 = x mod 2,
0 = sv mod 2,
sv < 6
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1 = x mod 2,
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3659

SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 3 ∗ sv− 9

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ 3 ∗ sv− 9

® x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 4: (sv− 3, sv− 3) (sv− 3, sv− 4)

¯ x > 0 ∧ y > 0⇒ y ≤ sv− 3
sv ≥ 4: (sv− 3, sv− 3) (sv− 4, sv− 3)
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3660 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PEAK(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x + 1
sv ≥ 7: (1, 3) (2, 5)

 sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3
sv ≥ 7: (sv− 3, 3) (sv− 4, 5)

® y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, 2) (sv− 3, 3)

¯ y > 0⇒ x ≥ 1
sv ≥ 5: (1, 2) (1, 3)
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SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (sv− 2, 0) (sv− 3, 1)
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3661

SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 y = 0⇒ 2 ∗ x ≤ sv− 1− (sv− 1) mod 2

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2
sv ≥ 6: (sv− 2, sv− 2) (sv− 3, sv− 4)

¯ y > 0⇒ x ≥ 2
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3662 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (sv− 4, 2)

 y > 0⇒ x ≤ sv− 4
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3663

SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ 2 ∗ x ≤ sv− 1− (sv− 1) mod 2

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2
sv ≥ 6: (sv− 2, sv− 2) (sv− 3, sv− 4)

® x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 1)

¯ x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv ≥ 6: (1, sv− 1) (2, sv)

° x 6= 1 ∨ y 6= sv ∗ min(1, max(0, sv− 1))

±
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 2,
sv < 5
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3664 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)
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SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)
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3665

SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (sv− 2, 0) (sv− 3, 1)

0 2 4 6 8 10

0

2

4

6

8

10

sum_width_plain

su
m

_w
id

th
_s

um
m

it

sv = 12

¬
0 2 4 6 8

0

2

4

6

8

sum_width_plain
su

m
_w

id
th

_s
um

m
it

sv = 11

¬

SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 3: (sv− 2, sv− 2) (sv− 3, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)
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3666 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PLAIN(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x + 1
sv ≥ 7: (1, 3) (2, 5)

 y < max(0, sv− 2) ∧ sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv ≥ 6: (sv− 2, 0) (sv− 3, 2)

® sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3− (sv− 1) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (sv− 2, 0) (sv− 3, 2)

¯ y > 0⇒ x ≤ sv− 3

° y > 0⇒ x ≥ 1
sv ≥ 5: (1, 2) (1, 3)

±
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = sv mod 2,
sv < 6
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3667

SUM_WIDTH_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLAIN(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 4: (sv− 2, 0) (sv− 4, 2)

 y > 0⇒ x ≤ sv− 4
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SUM_WIDTH_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 y = 0⇒ 2 ∗ x ≤ sv− 1− (sv− 1) mod 2

® x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2
sv ≥ 6: (sv− 2, sv− 2) (sv− 3, sv− 4)

¯ y > 0⇒ x ≥ 2
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3668 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ y = 0⇒ 2 ∗ x ≤ sv− 1− (sv− 1) mod 2

 x > 0 ∧ y > 0⇒ 2 ∗ x ≤ y + sv− 2
sv ≥ 6: (sv− 2, sv− 2) (sv− 3, sv− 4)

® x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 1)

¯ x > 0 ∧ y > 0⇒ y ≤ x + sv− 2
sv ≥ 6: (1, sv− 1) (2, sv)

° x 6= 1 ∨ y 6= sv ∗ min(1, max(0, sv− 1))

±
∨ x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 2,
sv < 5
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3669

SUM_WIDTH_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)

® y 6= 1
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SUM_WIDTH_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 4: (sv− 2, 2) (sv− 3, 4)

 x > 0⇒ y ≥ 2
sv ≥ 3: (sv− 2, 2) (sv− 3, 2)
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3670 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv− 1
sv ≥ 5: (1, sv− 2) (2, sv− 3)

 y > 0⇒ x ≥ 1
sv ≥ 4: (1, sv− 2) (1, sv− 3)

® x 6= 1 ∨ y 6= 0

¯ x 6= 2 ∨ y 6= 1
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SUM_WIDTH_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (sv− 2, 0) (sv− 3, 1)
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3671

SUM_WIDTH_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x + 1
sv ≥ 7: (1, 3) (2, 5)

 y < max(0, sv− 2) ∧ sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 4
sv ≥ 6: (sv− 2, 0) (sv− 3, 2)

® sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3− (sv− 1) mod 2
(sv− 1) mod 2 = 1 ∧ sv ≥ 6: (sv− 2, 0) (sv− 3, 2)

¯ y > 0⇒ x ≤ sv− 3

° y > 0⇒ x ≥ 1
sv ≥ 5: (1, 2) (1, 3)

±
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
y 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = sv mod 2,
sv < 6
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3672 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_PROPER_PLATEAU(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ o= ≥ b(x + 1)/2c+ b(y + 1)/2c
° y 6= 1

± x 6= 1
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3673

SUM_WIDTH_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 x > 0⇒ y ≥ 2

® x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 1)

¯ y 6= 4 ∨ 0 = x mod 2

° y 6= 1

± y 6= x + 1

² x 6= 1
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3674 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + 3 ∗ y ≤ 4 ∗ sv− 2− (4 ∗ sv− 2) mod 3

 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 4)

® x + 2 ∗ y ≤ 2 ∗ sv
sv ≥ 8: (2, sv− 1) (4, sv− 2)

¯ x > 0⇒ y ≥ 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 2)

° y 6= 1

± x 6= 1
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3675

SUM_WIDTH_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 4)

 x + 2 ∗ y ≤ 2 ∗ sv
sv ≥ 8: (2, sv− 1) (4, sv− 2)

® x > 0⇒ y ≥ 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 2)

¯ y 6= 1

° x 6= 1
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3676 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (sv− 2, 0) (sv− 3, 1)

 x > 0⇒ y ≤ sv− 4

® x 6= 1
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®

SUM_WIDTH_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 x > 0⇒ y ≥ 2

® x 6= 1
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3677

SUM_WIDTH_PROPER_PLAIN(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ y 6= 1

° x 6= 1
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3678 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STEADY_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x ≤ y

sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 3)

 x > 0⇒ y ≥ 2

® x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 5: (sv− 2, sv− 2) (sv− 3, sv− 1)

¯ y 6= 4 ∨ 0 = x mod 2

° y 6= 1

± y 6= x + 1

² x 6= 1
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3679

SUM_WIDTH_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 4)

 x + 2 ∗ y ≤ 2 ∗ sv
sv ≥ 8: (2, sv− 1) (4, sv− 2)

® x > 0⇒ y ≥ 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 2)

¯ y 6= 1

° x 6= 1
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3680 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ 3 ∗ x + 3 ∗ y ≤ 4 ∗ sv− 2− (4 ∗ sv− 2) mod 3

 2 ∗ x + y ≤ 2 ∗ sv− 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 4)

® x + 2 ∗ y ≤ 2 ∗ sv
sv ≥ 8: (2, sv− 1) (4, sv− 2)

¯ x > 0⇒ y ≥ 2
sv ≥ 5: (sv− 2, 2) (sv− 3, 2)

° y 6= 1

± x 6= 1
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3681

SUM_WIDTH_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 3: (sv− 2, 0) (0, sv− 2)

 x > 0 ∧ y > 0⇒ x + y ≤ sv− 3
sv ≥ 7: (sv− 4, 1) (sv− 5, 2)

® x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 4 ∨ y 6= 4 ∨ sv < 7

¯ x < 4 ∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 4 ∨ sv < 7

°
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 3,
y < 3,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
0 = y mod 2


±
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 2,
0 = y mod 2


²
∨

x 6= (sv− 2) ∗ min(1, max(0, sv− 3))− 2,
y < 2,
y > (sv− 2) ∗ min(1, max(0, sv− 2))− 1,
1 = y mod 2


³
∨

y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 3,
x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = x mod 2


´
∨ y 6= (sv− 2) ∗ min(1, max(0, sv− 2))− 2,

x < 1,
x > (sv− 2) ∗ min(1, max(0, sv− 3))− 1


10 x 6= 1

0 2 4 6 8 10

0

2

4

6

8

10

sum_width_proper_plateau

su
m

_w
id

th
_s

um
m

it

sv = 12

¬


®

¯

°

±
²

³
´

10

0 2 4 6 8

0

2

4

6

8

sum_width_proper_plateau

su
m

_w
id

th
_s

um
m

it

sv = 11

¬


®

¯

°

±

²

³

´

10



3682 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 5: (sv− 2, 0) (sv− 3, 1)

 x > 0⇒ y ≤ sv− 4

® x 6= 1
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®

SUM_WIDTH_PROPER_PLATEAU(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ sv > 1⇒ x + y ≤ sv− 2
sv ≥ 6: (sv− 2, 0) (sv− 4, 2)

 x > 0⇒ y ≤ sv− 4

® y > 0⇒ x ≤ sv− 4

¯ y 6= 1

° x 6= 1
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3683

SUM_WIDTH_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (sv, sv− 2) (sv− 2, sv)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® x = sv− 2 ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 1

¯
∨ x 6= sv ∗ min(1, max(0, sv− 1))− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2


°
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


±
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > sv ∗ min(1, max(0, sv− 1))− 3,
0 = x mod 2


² y 6= 1

³ x 6= 1

0 2 4 6 8 10 12

0

2

4

6

8

10

12

sum_width_steady_sequence

su
m

_w
id

th
_s

tr
ic

tly
_d

ec
re

as
in

g_
se

qu
en

ce

sv = 12

¬

¯

°

±

²

³

0 2 4 6 8 10

0

2

4

6

8

10

sum_width_steady_sequence

su
m

_w
id

th
_s

tr
ic

tly
_d

ec
re

as
in

g_
se

qu
en

ce

sv = 11
¬ ®

°

±

²

³



3684 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (sv, sv− 2) (sv− 2, sv)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® x = sv− 2 ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 1

¯
∨ x 6= sv ∗ min(1, max(0, sv− 1))− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2


°
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


±
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > sv ∗ min(1, max(0, sv− 1))− 3,
0 = x mod 2
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0 2 4 6 8 10 12

0

2

4

6

8

10

12

sum_width_steady_sequence

su
m

_w
id

th
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce

sv = 12

¬

¯

°

±

²

³

0 2 4 6 8 10

0

2

4

6

8

10

sum_width_steady_sequence

su
m

_w
id

th
_s

tr
ic

tly
_i

nc
re

as
in

g_
se

qu
en

ce
sv = 11

¬ ®

°

±

²

³



3685

SUM_WIDTH_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 3 ∗ sv− 6

 x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 5
sv ≥ 7: (sv− 1, sv− 4) (sv− 2, sv− 3)

® x > 0 ∧ y > 0⇒ x ≤ sv− 1
sv ≥ 8: (sv− 1, sv− 4) (sv− 1, sv− 5)

¯ x 6= sv ∗ min(1, max(0, sv− 1))− 1 ∨ y 6= 2

° x 6= 1
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3686 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 4
sv ≥ 6: (sv, sv− 4) (sv− 1, sv− 3)

 x > 0 ∧ y > 0⇒ x ≤ y + sv− 2
sv ≥ 6: (sv, 2) (sv− 1, 1)

® x 6= sv ∗ min(1, max(0, sv− 1)) ∨ y 6= 1

¯ x 6= 1
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SUM_WIDTH_STEADY_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ sv

sv ≥ 7: (sv− 2, 2) (sv− 3, 3)

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ 2 ∗ sv− 4
sv ≥ 6: (2, sv− 3) (4, sv− 4)

® y > 0⇒ x ≤ sv− 2

¯ x 6= 1

° y 6= 1
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3688 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(y, VARIABLES) with sv = |VARIABLES|

¬ x + y ≤ 2 ∗ sv− 2
sv mod 2 = 0 ∧ sv ≥ 2: (sv, sv− 2) (sv− 2, sv)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® x = sv− 2 ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 1

¯
∨ x 6= sv ∗ min(1, max(0, sv− 1))− 1,

y 6= sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2


°
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > sv ∗ min(1, max(0, sv− 1))− 3,
0 = y mod 2


±
∨

y 6= sv ∗ min(1, max(0, sv− 1)),
x < 1,
x > sv ∗ min(1, max(0, sv− 1))− 3,
0 = x mod 2


² y 6= 1

³ x 6= 1
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SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv mod 2 = 0 ∧ sv ≥ 4: (sv, sv− 3) (sv− 1, sv− 2)
sv mod 2 = 1 ∧ sv ≥ 5: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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3690 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 3: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 4: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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SUM_WIDTH_STRICTLY_DECREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x
sv mod 2 = 0 ∧ sv ≥ 3: (sv− 2, sv− 2) (0, 0)
sv mod 2 = 1 ∧ sv ≥ 6: (sv− 3, sv− 3) (2, 2)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® y > 0⇒ x ≥ 2

¯
∨


y 6= (sv− 2) ∗ min(1, max(0, sv− 3)),
x < 3,
x > sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2,
0 = x mod 2


° x 6= 5 ∨ y < 4

± x 6= 1

² x 6= 3 ∨ y < 1

³ y 6= x ∨ 0 = x mod 2

´
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = y mod 2


10 y 6= 1
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3692 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_SUMMIT(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv ≥ 3: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 5: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ x + y ≤ 2 ∗ sv− 3
sv mod 2 = 0 ∧ sv ≥ 4: (sv, sv− 3) (sv− 1, sv− 2)
sv mod 2 = 1 ∧ sv ≥ 5: (sv, sv− 3) (sv− 1, sv− 2)

 y > 0⇒ x ≥ 2
sv ≥ 3: (2, sv− 2) (2, sv− 3)

® x 6= 3 ∨ y 6= 1

¯ x 6= 1
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3694 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_STRICTLY_INCREASING_SEQUENCE(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ x
sv mod 2 = 0 ∧ sv ≥ 3: (sv− 2, sv− 2) (0, 0)
sv mod 2 = 1 ∧ sv ≥ 6: (sv− 3, sv− 3) (2, 2)

 x = sv ∧ sv mod 2 = 1 ∧ sv > 1⇒ y ≤ sv− 3

® y > 0⇒ x ≥ 2

¯
∨


y 6= (sv− 2) ∗ min(1, max(0, sv− 3)),
x < 3,
x > sv ∗ min(1, max(0, sv− 1))− 1,
1 = sv mod 2,
0 = x mod 2


° x 6= 5 ∨ y < 4

± x 6= 1

² x 6= 3 ∨ y < 1

³ y 6= x ∨ 0 = x mod 2

´
∨

x 6= sv ∗ min(1, max(0, sv− 1)),
y < 1,
y > (sv− 2) ∗ min(1, max(0, sv− 3))− 1,
0 = y mod 2


10 y 6= 1
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3695

SUM_WIDTH_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_VALLEY(y, VARIABLES) with sv = |VARIABLES|

¬ x > 0 ∧ y > 0⇒ 2 ∗ x + y ≤ 3 ∗ sv− 9

 x > 0 ∧ y > 0⇒ x + 2 ∗ y ≤ 3 ∗ sv− 9

® x > 0 ∧ y > 0⇒ x ≤ sv− 3
sv ≥ 4: (sv− 3, sv− 3) (sv− 3, sv− 4)

¯ x > 0 ∧ y > 0⇒ y ≤ sv− 3
sv ≥ 4: (sv− 3, sv− 3) (sv− 4, sv− 3)

0 2 4 6 8 10

0

2

4

6

8

10

sum_width_summit

su
m

_w
id

th
_v

al
le

y

sv = 12

¬



®

¯

0 2 4 6 8

0

2

4

6

8

sum_width_summit

su
m

_w
id

th
_v

al
le

y

sv = 11

¬



®

¯



3696 5. A DATABASE OF PARAMETERISED INVARIANTS

SUM_WIDTH_SUMMIT(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 3 ∗ x
sv ≥ 5: (0, 0) (1, 3)

 y = max(0, sv− 2) ∧ sv > 1⇒ 2 ∗ x ≥ sv− 2− sv mod 2

® sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3
sv ≥ 7: (sv− 3, 3) (sv− 4, 5)

¯ y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, 2) (sv− 3, 3)

° y 6= 1
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SUM_WIDTH_VALLEY(x, VARIABLES)∧
SUM_WIDTH_ZIGZAG(y, VARIABLES) with sv = |VARIABLES|

¬ y ≤ 2 ∗ x + 1
sv ≥ 7: (1, 3) (2, 5)

 sv > 1⇒ 2 ∗ x + y ≤ 2 ∗ sv− 3
sv ≥ 7: (sv− 3, 3) (sv− 4, 5)

® y > 0⇒ x ≤ sv− 3
sv ≥ 5: (sv− 3, 2) (sv− 3, 3)

¯ y > 0⇒ x ≥ 1
sv ≥ 5: (1, 2) (1, 3)

° y 6= 1
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3698 5. A DATABASE OF PARAMETERISED INVARIANTS



Appendix A

Electronic Constraint Catalogue

The file attached to each constraint is available from a link located on the leftmost
upper corner of the first page of each constraint provided you are using Adobe Acrobat
Reader.

• The file eval.pl, containing all utilities, is available from this link .

• The file src.pl, that allows one to download all time-series constraints in SIC-

Stus, is available from the link .

• The MiniZinc implementation of the time-series constraints is available from

this link . It corresponds to a reformulation of the corresponding automata
constraints.

• Besides the Prolog checkers available in the corresponding attached Prolog files,
we also have Java and C synthesised code for the checkers from the following
links:

– names.h , names.c , checker.h , checker.c .

– TimeSeriesNames.java , TimeSeriesChecker.java .

• Finally, the machine-readable version invariants.pl of the database of pa-
rameterised invariants described in Chapter 5 is available from the following

link .

3699


/*
The contents of this file are subject to the Mozilla Public License
Version  1.1  (the "License"); you may not use this file except in
compliance with the License. You may obtain a copy of the License
at:

http://www.mozilla.org/MPL/

Software  distributed  under  the License is distributed on an "AS
IS"  basis,  WITHOUT  WARRANTY  OF  ANY  KIND,  either  express or
implied.  See  the  License  for  the  specific language governing
rights and limitations under the License.
The Original Code is the contents of this file.
The  Initial  Developer  of  the  Original  Code is SICS, Swedish
Institute of Computer Science AB (SICS).
Portions  created  by the Initial Developer are Copyright (C) 2007
of the Initial Developer. All Rights Reserved.
Contributor(s):
_____Mats Carlsson <matsc@sics.se>
_____Nicolas Beldiceanu <Nicolas.Beldiceanu@emn.fr>

Alternatively, if the contents of this file is included as a part
of SICStus Prolog distribution by SICS, it may be used under the
terms of an appropriate SICStus Prolog License Agreement
(the "SICStus Prolog License"), in which case the provisions of
the SICStus Prolog License are applicable instead of those above.
*/

:- use_module(library(lists)).
:- use_module(library(ordsets)).
:- use_module(library(clpfd)).
:- use_module(library(plunit)).
:- use_module(library(trees)).
:- use_module(library(samsort)).

%% to use when everything is not necessarly ground
eval(Ctr) :-
    Ctr =..[Name|Args],
    ctr_eval(Name, Methods),
    (   member(      builtin(Pred), Methods) -> Goal =..[Pred|Args]
    ;   member(    automaton(Pred), Methods) -> Goal =..[Pred,1|Args]
    ;   member(     automata(Pred), Methods) -> Goal =..[Pred|Args]
        % defined by a conjunction of automata, no negation available
    ;   member(reformulation(Pred), Methods) -> Goal =..[Pred|Args]
    ;   member(        logic(Pred), Methods) -> Goal =..[Pred|Args]
    ), !,
    call(Goal).

%% to use when everything is not necessarly ground and when
%% want to share similar signature variables between constraints
%% that have an automaton
eval_with_signature(Ctr) :-
    Ctr =..[Name|Args],
    ctr_eval(Name, Methods),
    (   member(automaton_with_signature(Pred), Methods) -> 
        Goal =..[Pred|Args]
    ;   write(no_signature_version(Ctr)),nl,
        abort
    ), !,
    call(Goal).

%% to use when everything is ground: call first a checker
%% if it exist (since normally faster), and then builtin, ...
checker(Ctr) :-
    Ctr =..[Name|Args],
    ctr_eval(Name, Methods),
    (   member(      checker(Pred), Methods) -> Goal =..[Pred|Args]
    ;   member(      builtin(Pred), Methods) -> Goal =..[Pred|Args]
    ;   member(    automaton(Pred), Methods) -> Goal =..[Pred,1|Args]
    ;   member(     automata(Pred), Methods) -> Goal =..[Pred|Args]
        % defined by a conjunction of automata, no negation available
    ;   member(reformulation(Pred), Methods) -> Goal =..[Pred|Args]
    ;   member(        logic(Pred), Methods) -> Goal =..[Pred|Args]
    ), !,
    statistics(runtime,[Start|_]),
    (   call(Goal) ->
        statistics(runtime,[End|_]),
        Time is End-Start,
        increment(Pred,Time)
    ;   statistics(runtime,[End|_]),
        Time is End-Start,
        increment_fail(Pred,Time),
        fail
    ).


:-dynamic(counter/5).

increment(Pred,Time):-
    (   retract(counter(Pred,N,Old,Fail,FailTime)) ->
        N1 is N+1,
        New is Old+Time,
        asserta(counter(Pred,N1,New,Fail,FailTime))
    ;   asserta(counter(Pred,1,Time,0,0))
    ).

increment_fail(Pred,Time):-
    (   retract(counter(Pred,Succ,SuccTime,N,Old)) ->
        N1 is N+1,
        New is Old+Time,
        asserta(counter(Pred,Succ,SuccTime,N1,New))
    ;   asserta(counter(Pred,0,0,1,Time))
    ).

counter_reset:-
    retract(counter(_,_,_,_,_)),
    fail.
counter_reset.

counter_list(L):-
    findall(counter(A,B,C,D,E),counter(A,B,C,D,E),L).

%% used in checker.pl to check the examples using the evaluator
%% if it exist
eval_or_check(Ctr) :-
    Ctr =..[Name|Args],
    ctr_eval(Name, Methods),
    (   member(      builtin(Pred), Methods) -> Goal =..[Pred|Args]
    ;   member(    automaton(Pred), Methods) -> Goal =..[Pred,1|Args]
    ;   member(     automata(Pred), Methods) -> Goal =..[Pred|Args]
        % defined by a conjunction of automata, no negation available
    ;   member(reformulation(Pred), Methods) -> Goal =..[Pred|Args]
    ;   member(        logic(Pred), Methods) -> Goal =..[Pred|Args]
    ;   member(      checker(Pred), Methods) -> Goal =..[Pred|Args]
    ), !,
    call(Goal).

%% used to compute the density of a ground satisfied instance
density(Ctr, Density) :-
    Ctr =..[Name|Args],
    ctr_eval(Name, Methods),       
    memberchk(density(Pred), Methods),
    Goal =..[Pred,Density|Args],
    call(Goal).

%% to use to evaluate the negation of a constraint, use:
%%  . reified automaton or
%%  . reified constraint for pure functional dependency or
%%  . existing constraint of the catalog with exactly same arguments
neg_eval(Ctr) :-
    Ctr =..[Name|Args],
    ctr_pure_functional_dependency(Name), !,
    NegCtr =..[Name,0|Args],
    reified_ctr_pure_functional_dependency(NegCtr), !.
neg_eval(Ctr) :-
    Ctr =..[Name|Args],
    ctr_eval(Name, Methods),
    (member(automaton(Pred), Methods) -> Goal =..[Pred,0|Args]), !,
    call(Goal), !.
neg_eval(Ctr) :-
    Ctr =..[Name|Args],
    ctr_see_also(Name, Links),
    member(link(negation, NegName, _, _), Links), !,
    NegCtr =..[NegName|Args],
    eval(NegCtr), !.

%% reified version for constraints that can be described
%% in term of pure functional dependency
%% (reified variables put before arguments)
reified_ctr_pure_functional_dependency(Ctr) :-
    Ctr =..[Name,Bool|Args],
    ctr_pure_functional_dependency(Name),
    ctr_arguments(Name, ListArgsCtr),
    findall(F, ctr_functional_dependency(Name,F,_), LF),
    sort(LF, SLF),
    length(Args, NArgs),
    build_args_ctr(1, NArgs, Args, ListArgsCtr, SLF, NewArgs, AndExpr),
    NewCtr =..[Name|NewArgs],
    eval(NewCtr),
    call(AndExpr #<=> Bool).

build_args_ctr(I, N, [], [], [], [], 1) :-
    I > N, !.
build_args_ctr(I, N, [Arg|RArg], [ArgType|RArgType],
               [F|RF], [Var|R], Var#=Arg #/\ S) :-
    I =< N,
    I = F,
    ArgType = _-dvar, !,
    Var in -1000000..1000000,
    I1 is I+1,
    build_args_ctr(I1, N, RArg, RArgType, RF, R, S).
build_args_ctr(I, N, [Arg|RArg], [_|RArgType], LF, [Arg|R], S) :-
    I =< N, !,
    I1 is I+1,
    build_args_ctr(I1, N, RArg, RArgType, LF, R, S).

%% depending on the flag, call positive automaton,
%% or computes negative automaton and auxiliary constraints
%% and call them
automaton_bool(1, _ALPHABET, POS_AUTOMATON) :- !,
    call(POS_AUTOMATON).
automaton_bool(0, ALPHABET, POS_AUTOMATON) :-
    negaut(POS_AUTOMATON, ALPHABET, NEG_AUTOMATON, NEG_AUXILIARY),
    call(NEG_AUTOMATON),
    call(NEG_AUXILIARY).

%%--------------------------------------------------------------
%% An utility for negating an automaton
%% (WARNING: only valid if everything expressed with ONE SINGLE automaton)
%% 
%% negaut(+PosAutomaton, +Alphabet, -NegAutomaton, -AuxConstraint)
%% PosAutomaton: automaton/8 constraint
%% Alphabet: list of atom
%% NegAutomaton: automaton/8 constraint
%% AuxConstraint: constraint
%% 
%% Semantics:
%% - (NegAutomaton, AuxConstraint) expresses the negation of PosAutomaton.
%%
%% Synopsis:
%% - If necessary, add a nonsink state 'fail', and:
%%   * for every letter A of the alphabet: add an arc from 'fail' over
%%     A to 'fail';
%%   * for every state S and letter A of the alphabet, if there is no
%%     outgoing arc from S over A, add an arc from S over A to 'fail'.
%%
%% - If the automaton is counter-free, compute NegAutomaton by swapping
%%   sinks and nonsinks.  AuxConstraint is 'true'.
%%
%% - Otherwise with counters [C1,...,Cn]:
%%   * Suppose that the final counter values are [V1,...,Vn].
%%   * Add a first counter C0 so that C0=0 iff the original automaton 
%%     stops in a sink state.
%%   * Convert arcs as follows:
%%       if S2 is sink:
%%        arc(S1,A,S2) --> arc(S1,A,S2,[0,C1,...,Cn])
%%       if S2 is nonsink:
%%        arc(S1,A,S2) --> arc(S1,A,S2,[1,C1,...,Cn])
%%       if S2 is sink:
%%        arc(S1,A,S2,[Y1,...,Yn]) --> arc(S1,A,S2,[0,Y1,...,Yn])
%%       if S2 is nonsink:
%%        arc(S1,A,S2,[Y1,...,Yn]) --> arc(S1,A,S2,[1,Y1,...,Yn]) 
%%   * The counters for arcs with conditions are augmented similarly.
%%   * For every arc with a condition:
%%        arc(S1,A,_,(P1 -> Q1 ; ... ; Pm -> Qm))
%%     such that (P1 #\/ ... #\/ Pm) could be false, add an arc:
%%        arc(S1,A,fail,((#\P1 #/\ ... #/\ #\Pm) -> [1,C1,...,Cn])
%%   * Conpute NegAutomaton by making all states sinks.
%%   * Let the final counter values of NegAutomaton be [X0,X1,...,Xn].
%%   * AuxConstraint is (X0 #= 1 #\/ X1 #\= V1 #\/ ... #\/ Xn #\= Vn).

negaut(PosAut, Alphabet1, NegAut, Aux) :-
    PosAut = automaton(Args, Arg, Signature,
                       PosSourcesSinks, PosArcs,
                       Counters, Initial, Final),
    NegAut = automaton(Args, Arg, Signature,
                       NegSourcesSinks, NegArcs,
                       NegCounters, NegInitial, NegFinal),
    (   foreach(SS1, PosSourcesSinks),
        fromto(Sources1,Sources1b,Sources1c,[]),
        fromto(Sinks1,Sinks1b,Sinks1c,[])
    do  (   SS1 = source(SS2)
        ->  Sources1b = [SS2|Sources1c], Sinks1b = Sinks1c
        ;   SS1 = sink(SS2)
        ->  Sinks1b = [SS2|Sinks1c], Sources1b = Sources1c
        )
    ),
    (   foreach(Arc,PosArcs),
        fromto(States1,[S1,S2|States1c],States1c,[])
    do  (   Arc = arc(S1,_,S2) -> true
        ;   Arc = arc(S1,_,S2,_)
        )
    ),
    sort(Alphabet1, Alphabet2),
    sort(Sources1, Sources2),
    sort(Sinks1, Sinks2),
    sort(States1, States2),
    (   foreach(P,Final),
        foreach(N,NegFinalT),
        foreach(N #\= P,NeqsT)
    do  true
    ),
    (   Counters==[] ->
        NegCounters = [],
        NegInitial = [],
        NegFinal = [],
        Aux = true,
        negaut_simple(PosArcs, NegSourcesSinks, NegArcs,
                      Sources2, Sinks2, States2, Alphabet2)
    ;   NegCounters = [_|Counters],
        NegInitial = [0|Initial],
        NegFinal = [FlagT|NegFinalT],
        Neqs = [FlagT #= 1|NeqsT],
        orify(Neqs, Aux),
        negaut_counters(PosArcs, NegSourcesSinks, NegArcs,
                        Sources2, Sinks2, States2, Alphabet2, Counters)
    ).

negaut_simple(PosArcs, NegSourcesSinks, NegArcs,
          Sources1, Sinks1, States1, Alphabet) :-
    ord_subtract(States1, Sinks1, Sinks2),
    (   foreach(S1,Sources1),
        foreach(source(S1),Sources2)
    do  true
    ),
    (   foreach(S2,Sinks2),
        foreach(sink(S2),Sinks3)
    do  true
    ),
    (   foreach(arc(S3,K,_),PosArcs),
        foreach(S3-K,KL1)
    do  true
    ),
    keysort(KL1, KL2),
    keyclumped(KL2, KL3),
    (   foreach(S4-Set1,KL3),
        fromto(NegArcs4,NegArcs5,NegArcs7,NegArcs8),
        param(Alphabet)
    do  ord_subtract(Alphabet, Set1, CSet1),
        (   foreach(C,CSet1),
            fromto(NegArcs5,[arc(S4,C,fail)|NegArcs6],NegArcs6,NegArcs7),
            param(S4)
        do  true
        )
    ),
    (   NegArcs4 == NegArcs8 ->
        NegArcs8 = [],
        append(Sources2, Sinks3, NegSourcesSinks)
    ;   (   foreach(A,Alphabet),
            foreach(arc(fail,A,fail),NegArcs8)
        do  true
        ),
        append(Sources2, [sink(fail)|Sinks3], NegSourcesSinks)
    ),
    append(NegArcs4, PosArcs, NegArcs).

negaut_counters(PosArcs1, NegSourcesSinks, NegArcs,
            Sources1, Sinks1, States1, Alphabet, Counters) :-
    (   foreach(S1,Sources1),
        foreach(source(S1),Sources2)
    do  true
    ),
    (   foreach(S2,States1),
        foreach(sink(S2),Sinks3)
    do  true
    ),
    (   foreach(Arc1,PosArcs1),
        foreach(Arc2,PosArcs2),
        fromto(NegArcs1,NegArcs2,NegArcs3,NegArcs4),
        foreach(S3-K,KL1),
        param(Sinks1,Counters)
    do  Arc1 =.. [arc,S3,K|_],
        (ord_member(S3, Sinks1) -> F=0 ; F=1),
        augment_arc(Arc1, F, Counters, Arc2, NegArcs2, NegArcs3)
    ),
    keysort(KL1, KL2),
    keyclumped(KL2, KL3),
    (   foreach(S4-Set1,KL3),
        fromto(NegArcs4,NegArcs5,NegArcs7,NegArcs8),
        param(Alphabet,Counters)
    do  ord_subtract(Alphabet, Set1, CSet1),
        (   foreach(C,CSet1),
            fromto(NegArcs5,[arc(S4,C,fail,[1|Counters])|NegArcs6],
                   NegArcs6,NegArcs7),
            param(S4,Counters)
        do  true
        )
    ),
    (   NegArcs1 == NegArcs8 ->
        NegArcs8 = [],
        append(Sources2, Sinks3, NegSourcesSinks)
    ;   (   foreach(A,Alphabet),        
            foreach(arc(fail,A,fail),NegArcs8)
        do  true
        ),
        append(Sources2, [sink(fail)|Sinks3], NegSourcesSinks)
    ),
    append(NegArcs4, PosArcs2, NegArcs).

augment_arc(arc(S1,K,S2), F, Ctrs, arc(S1,K,S2,[F|Ctrs])) --> [].
augment_arc(arc(S1,K,S2,(P1->Q1 ; P2->Q2)), F, _,
            arc(S1,K,S2,(P1->[F|Q1] ; P2->[F|Q2]))) --> !,
    [].  % assume (P1;P2) is entailed
augment_arc(arc(S1,K,S2,(P1->Q1)), F, Ctrs,
            arc(S1,K,S2,(P1->[F|Q1]))) --> !,
    {neg_arith(P1, P2)},
    [arc(S1,K,fail,(P2->[1|Ctrs]))].
augment_arc(arc(S1,K,S2,Ctrs), F, _,
            arc(S1,K,S2,[F|Ctrs])) --> [].

neg_arith(X #= Y, X #\= Y).
neg_arith(X #\= Y, X #= Y).
neg_arith(X #< Y, X #>= Y).
neg_arith(X #=< Y, X #> Y).
neg_arith(X #> Y, X #=< Y).
neg_arith(X #>= Y, X #< Y).

orify([], true).
orify([X|L], Disj) :- orify(L, X, Disj).

orify([], X, X).
orify([Y|L], X, (X #\/ Disj)) :- orify(L, Y, Disj).
%%--------------------------------------------------------------

union_dom_list_int(Dvars, Union) :-
    (   foreach(V,Dvars),
        foreach(S,Sets)
    do  fd_set(V, S)
    ),
    fdset_union(Sets, U),
    fdset_to_list(U, Union).

union_dom_set([], []).
union_dom_set([V|R], S) :-
    fd_set(V, SetValuesOfV),
    union_dom_set(R, Set),
    fdset_union(SetValuesOfV, Set, S).

same_size([]).
same_size([[_-L]|R]) :-
    length(L, N),
    same_size(R, N).

same_size([], _).
same_size([[_-L]|R], N) :-
    length(L, N),
    same_size(R, N).

create_pairs([], []) :- !.
create_pairs([V|R], [V-V|S]) :-
    create_pairs(R,S).

gen_pairs([], []) :- !.
gen_pairs([_], []) :- !.
gen_pairs([V1,V2|R], [V1-V2|S]) :-
    gen_pairs([V2|R], S).

sort_collection(COL, ATTR, SORTED_COL) :-
    build_key_collection(COL, ATTR, KEY_COL),
    keysort(KEY_COL, SORTED_KEY_COL),
    remove_key_from_collection(SORTED_KEY_COL, SORTED_COL).

build_key_collection([], _, []).
build_key_collection([ITEM|RCOL], ATTR, [KEY-ITEM|R]) :-
    extract_attr_value(ITEM, ATTR, KEY),
    build_key_collection(RCOL, ATTR, R).

extract_attr_value([ATTR-VALUE|_], ATTR, VALUE) :- !.
extract_attr_value([_|RITEM], ATTR, VALUE) :-
    extract_attr_value(RITEM, ATTR, VALUE).

remove_key_from_collection([], []).
remove_key_from_collection([_-ITEM|R], [ITEM|S]) :-
    remove_key_from_collection(R, S).

remove_key_from_col([], []).
remove_key_from_col([[_-ITEM]|R], [ITEM|S]) :-
    remove_key_from_col(R, S).

list_dvar_range([], 0) :- !.
list_dvar_range([X|Y], R) :-
    get_minimum([X|Y], Minimum),
    get_maximum([X|Y], Maximum),
    Min in Minimum..Maximum,
    Max in Minimum..Maximum,
    minimum(Min, [X|Y]),
    maximum(Max, [X|Y]),
    R #= Max-Min+1.

collection_distinct([], _).
collection_distinct([ITEM|R], ATTR) :-
    nth1(ATTR, ITEM, _-A),
    get_attr1(A, L),
    all_different(L),
    collection_distinct(R, ATTR).

collection_increasing_seq(COL, ATTRS) :-
    collection_increasing_seq1(COL, ATTRS, A),
    lex_chain(A, [op(#<)]).

collection_increasing_seq1([], _, []).
collection_increasing_seq1([ITEM|R], ATTRS, [ITEM_ATTRS|S]) :-
    collection_increasing_seq2(ATTRS, ITEM, ITEM_ATTRS),
    collection_increasing_seq1(R, ATTRS, S).

collection_increasing_seq2([], _, []).
collection_increasing_seq2([ATTR|R], ITEM, [A|S]) :-
    nth1(ATTR, ITEM, _-A),
    collection_increasing_seq2(R, ITEM, S).    

collection([], _) :- !.
collection([Item|R], Types) :-
    check_item(Types, Item),
    collection(R, Types).

create_collection([], _, []).
create_collection([V|R], ATTR, [[ATTR-V]|S]) :-
    create_collection(R, ATTR, S).

create_collection([], [], _, _, []).
create_collection([V1|R1], [V2|R2], ATTR1, ATTR2, [[ATTR1-V1,ATTR2-V2]|S]) :-
    create_collection(R1, R2, ATTR1, ATTR2, S).

create_collection([], _, _, []).
create_collection([[_-L]|R], ATTR1, ATTR2, [[ATTR1-C]|S]) :-
    get_attr1(L, A),
    create_collection(A, ATTR2, C),
    create_collection(R, ATTR1, ATTR2, S).

check_item([], []) :- !.
check_item([T|S], [_-V|R]) :-
    check_type(T, V),
    check_item(S, R).

check_type(atom, V) :-
    atom(V), !.
check_type(atom(L), V) :-
    atom(V),
    member(V, L), !.
check_type(int, V) :-
    integer(V), !.
check_type(int_gteq(VAL), V) :-
    integer(V),
    V >= VAL, !.
check_type(int_diff(VAL), V) :-
    integer(V),
    V =\= VAL, !.
check_type(dvar, V) :-
    integer(V), !.
check_type(dvar, V) :-
    fd_var(V), !.
check_type(fdvar, V) :-
    var(V), !.
check_type(fdvar, V) :-
    integer(V), !.
check_type(fdvar, V) :-
    fd_var(V), !.
check_type(dvar_gteq(VAL), V) :-
    integer(V),
    V >= VAL, !.
check_type(dvar_gteq(VAL), V) :-
    fd_var(V),
    V #>= VAL, !.
check_type(int(Low,Up), V) :-
    integer(V),
    V >= Low,
    V =< Up, !.
check_type(dvar(Low,Up), V) :-
    integer(V),
    V >= Low,
    V =< Up, !.
check_type(dvar(Low,Up), V) :-
    fd_var(V),
    V #>= Low,
    V #=< Up, !.
check_type(fdvar(Low,Up), V) :-
    integer(V),
    V >= Low,
    V =< Up, !.
check_type(fdvar(Low,Up), V) :-
    fd_var(V),
    V #>= Low,
    V #=< Up, !.
check_type(fdvar(Low,Up), V) :-
    var(V),
    V #>= Low,
    V #=< Up, !.
check_type(col(Types), C) :-
    collection(C, Types), !.
check_type(col(Len,Types), C) :-
    length(C, Len),
    collection(C, Types), !.
check_type(col_len_gteq(Len,Types), C) :-
    length(C, L),
    L >= Len,
    collection(C, Types), !.
check_type(non_empty_col(Types), C) :-
    length(C, L),
    L > 0,
    collection(C, Types), !.

check_type(sint, _V) :-         % TODO
    !.
check_type(svar, _V) :-         % TODO
    !.

get_col_attr1([], _, []).
get_col_attr1([[_-C|_]|R], 1, [D|S]) :- !,
    get_attr1(C, D),
    get_col_attr1(R, 1, S).
get_col_attr1([[_-C|_]|R], 2, [D|S]) :- !,
    get_attr2(C, D),
    get_col_attr1(R, 2, S).
get_col_attr1([[_-C|_]|R], 3, [D|S]) :-
    get_attr3(C, D),
    get_col_attr1(R, 3, S).

get_col_attr2([], _, []).
get_col_attr2([[_,_-C|_]|R], 1, [D|S]) :- !,
    get_attr1(C, D),
    get_col_attr2(R, 1, S).
get_col_attr2([[_,_-C|_]|R], 2, [D|S]) :- !,
    get_attr2(C, D),
    get_col_attr2(R, 2, S).
get_col_attr2([[_,_-C|_]|R], 3, [D|S]) :-
    get_attr3(C, D),
    get_col_attr2(R, 3, S).

get_col_attr3([], _, []).
get_col_attr3([[_,_,_-C|_]|R], 1, [D|S]) :- !,
    get_attr1(C, D),
    get_col_attr3(R, 1, S).
get_col_attr3([[_,_,_-C|_]|R], 2, [D|S]) :- !,
    get_attr2(C, D),
    get_col_attr3(R, 2, S).
get_col_attr3([[_,_,_-C|_]|R], 3, [D|S]) :-
    get_attr3(C, D),
    get_col_attr3(R, 3, S).

get_attr12([], []).
get_attr12([[_-V1,_-V2|_]|R], [V1-V2|S]) :-
    get_attr12(R, S).

get_attr21([], []).
get_attr21([[_-V1,_-V2|_]|R], [V2-V1|S]) :-
    get_attr21(R, S).

get_attr12_sum([], []).
get_attr12_sum([[_-V1,_-V2|_]|R], [V|S]) :-
    V is V1+V2,
    get_attr12_sum(R, S).

get_attr12_diff20([], []).
get_attr12_diff20([[_,_-0|_]|R], S) :- !,
    get_attr12_diff20(R, S).
get_attr12_diff20([[_-V1,_-V2|_]|R], [V1-V2|S]) :-
    get_attr12_diff20(R, S).

get_attr12_diff20_end([], []).
get_attr12_diff20_end([[_,_-0|_]|R], S) :- !,
    get_attr12_diff20_end(R, S).
get_attr12_diff20_end([[_-V1,_-V2|_]|R], [V12-V|S]) :-
    V12 is V1+V2,
    V is -V2,
    get_attr12_diff20_end(R, S).

get_kattr1([], _, []).
get_kattr1([[_-V|_]|R], K, [V-K|S]) :-
    K1 is K+1,
    get_kattr1(R, K1, S).

get_attr1([], []).
get_attr1([[_-V|_]|R], [V|S]) :-
    get_attr1(R, S).

get_attr2([], []).
get_attr2([[_,_-V|_]|R], [V|S]) :-
    get_attr2(R, S).

get_attr3([], []).
get_attr3([[_,_,_-V|_]|R], [V|S]) :-
    get_attr3(R, S).

get_attr4([], []).
get_attr4([[_,_,_,_-V|_]|R], [V|S]) :-
    get_attr4(R, S).

get_attr5([], []).
get_attr5([[_,_,_,_,_-V|_]|R], [V|S]) :-
    get_attr5(R, S).

get_attr6([], []).
get_attr6([[_,_,_,_,_,_-V|_]|R], [V|S]) :-
    get_attr6(R, S).

get_attr7([], []).
get_attr7([[_,_,_,_,_,_,_-V|_]|R], [V|S]) :-
    get_attr7(R, S).

get_attr8([], []).
get_attr8([[_,_,_,_,_,_,_,_-V|_]|R], [V|S]) :-
    get_attr8(R, S).

get_attr11([], []).
get_attr11([[_-V|_]|R], [U|S]) :-
    get_attr1(V, U),
    get_attr11(R, S).

get_proj1([], []).
get_proj1([[A-V|_]|R], [[A-V]|S]) :-
    get_proj1(R, S).

get_minimum([], 0).
get_minimum([V|R], M) :-
    fd_min(V, Min),
    get_minimum1(R, Min, M).

get_minimum1([], Min, Min).
get_minimum1([V|R], Min, M) :-
    fd_min(V, MinV),
    MinV < Min, !,
    get_minimum1(R, MinV, M).
get_minimum1([_|R], Min, M) :-
    get_minimum1(R, Min, M).

get_maximum([], 0).
get_maximum([V|R], M) :-
    fd_max(V, Max),
    get_maximum1(R, Max, M).

get_maximum1([], Max, Max).
get_maximum1([V|R], Max, M) :-
    fd_max(V, MaxV),
    MaxV > Max, !,
    get_maximum1(R, MaxV, M).
get_maximum1([_|R], Max, M) :-
    get_maximum1(R, Max, M).

gen_collection([], _, []).
gen_collection([V|R], ATTR, [[ATTR-V]|S]) :-
    gen_collection(R, ATTR, S).

gen_varcst([], [], []).
gen_varcst([V|R], [C|S], [VC|T]) :-
    VC #= V+C,
    gen_varcst(R, S, T).

gen_quotient([], _, []).
gen_quotient([V|R], Size, [Q|T]) :-
    Size1 is Size-1,
    Remainder in 0.. Size1,
    V #= Size*Q+ Remainder,
    gen_quotient(R, Size, T).

gen_quotient_fix([], _, []).
gen_quotient_fix([V|R], Size, [Q|T]) :-
    (   V >= 0 ->
        Q is V // Size
    ;   Q is -((-1-V) // Size) - 1
    ),
    gen_quotient_fix(R, Size, T).

gen_remainder([], _, []).
gen_remainder([V|R], M, [Remainder |T]) :-
    M1 is M-1,
    Remainder in 0.. M1,
    V #= M*_+ Remainder,
    gen_remainder(R, M, T).

flattern([], []).
flattern([L|R], S) :-
    flattern(R, T),
    append(L, T, S).

get_partition_var([], _, [], _).
get_partition_var([V|R], PVALS, [P|S], MAX) :-
    P in 0..MAX,
    gen_part_var(PVALS, 1, V, P),
    get_partition_var(R, PVALS, S, MAX).

get_partition_var([], _, [], _, _).
get_partition_var([V|R], PVALS, [P|S], MAX, DIFF) :-
    P in 1..MAX,
    P #\= DIFF,
    gen_part_var(PVALS, 1, V, P),
    get_partition_var(R, PVALS, S, MAX, DIFF).

gen_part_var([], _, _, _).
gen_part_var([L|R], N, V, P) :-
    gen_part_var1(L, N, V, P, Vdiff),
    call(Vdiff #=> P #\= N),
    N1 is N+1,
    gen_part_var(R, N1, V, P).

gen_part_var1([], _, _, _, 1).
gen_part_var1([U|R], N, V, P, V #\= U #/\ S) :-
    V #= U #=> P #= N,
    gen_part_var1(R, N, V, P, S).

set_to_list({}, []).
set_to_list({S}, L) :-
    set_to_list(S, L, []).

set_to_list((X,Y)) --> !,
    set_to_list(X),
    set_to_list(Y).
set_to_list(X) --> [X].

list_to_set([], {}).
list_to_set([H|T], {S}) :-
    list_to_set(T, H, S).

list_to_set([], X, X).
list_to_set([H|T], X, (X,S)) :-
    list_to_set(T, H, S).

count_var_notin_values([], _, 0) :- !.
count_var_notin_values([VAR|RVAR], SORTED_VALS, NOUT) :-
    fd_set(VAR, S),
    fdset_to_list(S, L),
    (ord_intersect(L, SORTED_VALS) -> I=0 ; I=1),
    count_var_notin_values(RVAR, SORTED_VALS, N),
    NOUT is N+I.

complete_card(MIN, MAX, _, [], []) :-
    MIN > MAX, !.
complete_card(MIN, MAX, L, [[var-OCC]|R], [MIN-OCC|S]) :-
    MIN =< MAX,
    OCC in 0..L,
    MIN1 is MIN+1,
    complete_card(MIN1, MAX, L, R, S). 

complete_card(MIN, MIN, NVARS, VALS, NOCCS, [V-N]) :- !,
    complete_card1(MIN, VALS, NOCCS, V_N),
    (V_N=[] -> V=MIN, N in 0..NVARS ; V_N=V-N).
complete_card(MIN, MAX, NVARS, VALS, NOCCS, [V-N|R]) :-
    MIN < MAX,
    complete_card1(MIN, VALS, NOCCS, V_N),
    (V_N=[] -> V=MIN, N in 0..NVARS ; V_N=V-N),
    MIN1 is MIN + 1,
    complete_card(MIN1, MAX, NVARS, VALS, NOCCS, R).

complete_card1(_, [], [], []) :- !.
complete_card1(MIN, [MIN|_], [NOCC|_], MIN-NOCC) :- !.
complete_card1(MIN, [VAL|R], [_NOCC|S], MN) :-
    MIN =\= VAL,
    complete_card1(MIN, R, S, MN).

complete_card_low_up(MIN, MIN, NVARS, VALS, OMINS, OMAXS, [V-N]) :- !,
    complete_card_low_up1(MIN, VALS, OMINS, OMAXS, V_N),
    (V_N=[] -> V=MIN, N in 0..NVARS ; V_N=V-N).
complete_card_low_up(MIN, MAX, NVARS, VALS, OMINS, OMAXS, [V-N|R]) :-
    MIN < MAX,
    complete_card_low_up1(MIN, VALS, OMINS, OMAXS, V_N),
    (V_N=[] -> V=MIN, N in 0..NVARS ; V_N=V-N),
    MIN1 is MIN + 1,
    complete_card_low_up(MIN1, MAX, NVARS, VALS, OMINS, OMAXS, R).

complete_card_low_up1(_, [], [], [], []) :- !.
complete_card_low_up1(MIN, [MIN|_], [OMIN|_], [OMAX|_], MIN-NOCC) :- !,
    NOCC in OMIN..OMAX.
complete_card_low_up1(MIN, [VAL|R], [_|S], [_|T], MN) :-
    MIN =\= VAL,
    complete_card_low_up1(MIN, R, S, T, MN).

complete_card_consec(LOW, UP, ATMOST, NVAR, [LOW-N|R]) :-
    LOW < UP, !,
    N in 0..ATMOST,
    LOW1 is LOW+1,
    complete_card_consec(LOW1, UP, ATMOST, NVAR, R).
complete_card_consec(LOW, LOW, _, NVAR, [LOW-N]) :-
    N in 0..NVAR.

build_or_var_in_values([], _, true).
build_or_var_in_values([U], V, (V#=U)) :- !.
build_or_var_in_values([U1,U2|R], V, (V#=U1) #\/ S) :-
    build_or_var_in_values([U2|R], V, S).

call_term_relop_value(TERM,   =, VALUE) :- !,
    call(TERM #= VALUE).
call_term_relop_value(TERM, =\=, VALUE) :- !,
    call(TERM #\= VALUE).
call_term_relop_value(TERM,   <, VALUE) :- !,
    call(TERM #< VALUE).
call_term_relop_value(TERM,  >=, VALUE) :- !,
    call(TERM #>= VALUE).
call_term_relop_value(TERM,   >, VALUE) :- !,
    call(TERM #> VALUE).
call_term_relop_value(TERM,  =<, VALUE) :-
    call(TERM #=< VALUE).

gen_matrix_bool(MINBINS, MAXBINS, _, []) :-
    MINBINS > MAXBINS, !.
gen_matrix_bool(MINBINS, MAXBINS, BINS, [LINE|RLINES]) :-
    MINBINS =< MAXBINS,
    gen_matrix_bool1(BINS, MINBINS, LINE),
    MINBINS1 is MINBINS+1,
    gen_matrix_bool(MINBINS1, MAXBINS, BINS, RLINES).

gen_matrix_bool1([], _, []).
gen_matrix_bool1([BIN|RBINS], IDBIN, [B|R]) :-
    BIN #= IDBIN #<=> B,
    gen_matrix_bool1(RBINS, IDBIN, R).

common1([], _, [], 0).
common1([V|R], VARS2, [LINE|S], SB+T) :-
    common2(VARS2, V, LINE, SUM),
    call(SUM #> 0 #<=> SB),
    common1(R, VARS2, S, T).

common2([], _, [], 0).
common2([U|R], V, [B|S], B+T) :-
    U #= V #<=> B,
    common2(R, V, S, T).

gen_cum_tasks([], [], [], [], _, []).
gen_cum_tasks([O|RO], [D|RD], [E|RE], [H|RH],
          T, [task(O,D,E,H,T)|R]) :-
    T1 is T+1,
    gen_cum_tasks(RO, RD, RE, RH, T1, R).

k_ary_tree([], _, _, _).
k_ary_tree([J|R], INDEXES, SUCCS, K) :-
    k_ary_tree1(INDEXES, SUCCS, J, Term),
    call(Term #=< K),
    k_ary_tree(R, INDEXES, SUCCS, K).

k_ary_tree1([], [], _, 0).
k_ary_tree1([I|S], [S_I|R], J, B_IJ+T) :-
    S_I #= J #/\ I #\= J #<=> B_IJ,
    k_ary_tree1(S, R, J, T).

ori_dur_end([], [], []).
ori_dur_end([O|RO], [D|RD], [E|RE]) :-
    O + D #= E,
    ori_dur_end(RO, RD, RE).

ori_end([], []).
ori_end([O|RO], [E|RE]) :-
    O #=< E,
    ori_end(RO, RE).

link_index_to_attribute([], [], _, _).
link_index_to_attribute([ID|RID], [ATT|RATT], Vi, Ai) :-
    Vi #= ID #<=> Ai #= ATT,
    link_index_to_attribute(RID, RATT, Vi, Ai).

get_sliding_prod([], _, []).
get_sliding_prod([V|R], P, [P|S]) :-
    Q is V*P,
    get_sliding_prod(R, Q, S).

get_min_list_list_dvar([], []).
get_min_list_list_dvar([L|R], [Min|S]) :-
    get_min_list_dvar(L, _, Min),
    get_min_list_list_dvar(R, S).

get_min_list_dvar([], Min, Min).
get_min_list_dvar([V|R], Cur, Min) :-
    fd_min(V, Vmin),
    (integer(Cur) -> Next is min(Cur,Vmin) ; Next = Vmin),
    get_min_list_dvar(R, Next, Min).

get_max_list_list_dvar([], []).
get_max_list_list_dvar([L|R], [Min|S]) :-
    get_max_list_dvar(L, _, Min),
    get_max_list_list_dvar(R, S).

get_max_list_dvar([], Max, Max).
get_max_list_dvar([V|R], Cur, Max) :-
    fd_max(V, Vmax),
    (integer(Cur) -> Next is max(Cur,Vmax) ; Next = Vmax),
    get_max_list_dvar(R, Next, Max).

get_ranges([], [], []).
get_ranges([A|R], [B|S], [C|T]) :-
    C is B-A+1,
    get_ranges(R, S, T).

create_matrix(N, Inf, Sup, MB) :-
    length(MB, N),
    create_matrix1(MB, N, Inf, Sup).

create_matrix1([], _, _, _).
create_matrix1([L|R], N, Inf, Sup) :-
    length(L, N),
    domain(L, Inf, Sup),
    create_matrix1(R, N, Inf, Sup).

count_relop(=  , NIN, LIMIT, FLAG) :- NIN #=  LIMIT #<=> FLAG.
count_relop(=\=, NIN, LIMIT, FLAG) :- NIN #\= LIMIT #<=> FLAG.
count_relop(<  , NIN, LIMIT, FLAG) :- NIN #<  LIMIT #<=> FLAG.
count_relop(>= , NIN, LIMIT, FLAG) :- NIN #>= LIMIT #<=> FLAG.
count_relop(>  , NIN, LIMIT, FLAG) :- NIN #>  LIMIT #<=> FLAG.
count_relop(=< , NIN, LIMIT, FLAG) :- NIN #=< LIMIT #<=> FLAG.

used_by_reified([], _, _).
used_by_reified([V|R], VARS1, VARS2) :-
    used_by_reified1(VARS1, V, Term1),
    used_by_reified1(VARS2, V, Term2),
    call(Term1 #>= Term2),
    used_by_reified(R, VARS1, VARS2).

used_by_reified1([], _, 0).
used_by_reified1([U|R], V,  B+T) :-
    U #= V #<=> B,
    used_by_reified1(R, V, T).

remove_duplicates([], []).
remove_duplicates([X|R], S) :-
    member(X, R), !,
    remove_duplicates(R, S).
remove_duplicates([X|R], [X|S]) :-
    remove_duplicates(R, S).

gcc_no_loop1([], _, 0).
gcc_no_loop1([VAR|RVAR], J, BJ+S) :-
    BJ #<=> VAR #= J,
    J1 is J+1,
    gcc_no_loop1(RVAR, J1, S).

gcc_no_loop2(J, N, _, [], _, 0) :-
    J > N, !.
gcc_no_loop2(J, N, I, [VAR|RVAR], VAL, BIJ+S) :-
    J =< N,
    J =\= I, !,
    BIJ #<=> VAR #= VAL,
    J1 is J+1,
    gcc_no_loop2(J1, N, I, RVAR, VAL, S).
gcc_no_loop2(J, N, I, [_|RVAR], VAL, 0+S) :-
    J =< N,
    J = I,
    J1 is J+1,
    gcc_no_loop2(J1, N, I, RVAR, VAL, S).

%% cond_lex/5 is used in order to state automata associated to constraints
%% cond_lex_greatereq, cond_lex_greater, cond_lex_lesseq and cond_lex_less.
%% cond_lex/3 is used in order to state the automaton associated to
%% constraint cond_lex_cost.
cond_lex(VECTOR1, VECTOR2, PREFERENCE_TABLE, O1, O2) :-
    cond_lex_signature(VECTOR1, VECT1),
    cond_lex_signature(VECTOR2, VECT2),
                                % from each item extract a tuple of values
                                % and add key at the end
    gen_tuples(PREFERENCE_TABLE, 1, T1),
                                % sort in lexicographic order
    sort(T1, T2),
                                % to each tuple of value add state variables
    gen_tuples_var(T2, T3),
                                % get arity of the tuples
    T1 = [T|_], functor(T, _, N),
    retractall(num_state(_)),
                                % initial state number minus 1
    assert(num_state(0)),
                                % fix the states variables
    gen_state(1, N, T3),
                                % get last state
    num_state(LastS),
                                % generate the list of states of the automaton
    gen_states(0, LastS, States),
                                % generate the list of transitions of the automaton
    gen_transitions(1, N, T3, Transitions),
                                % get number of tuples of preference table
    length(PREFERENCE_TABLE, NbTuples),
                                % O1 indicates position of tuple for VECTOR1
                                % O2 indicates position of tuple for VECTOR2
    domain([O1,O2], 1, NbTuples),
                                % build signature variables for automaton for O1
    append(VECT1,[O1],VECTOR_O1),
                                % build signature variables for automaton for O2
    append(VECT2,[O2],VECTOR_O2),
                                % state automaton that computes O1
    automaton(VECTOR_O1, _,
              VECTOR_O1,
              States,
              Transitions,
              [], [], []),
                                % state automaton that computes O2
    automaton(VECTOR_O2, _,
              VECTOR_O2,
              States,
              Transitions,
              [], [], []).

cond_lex(VECTOR, PREFERENCE_TABLE, O) :-
    cond_lex_signature(VECTOR, VECT),
                                % from each item extract a tuple of values
                                % and add key at the end
    gen_tuples(PREFERENCE_TABLE, 1, T1),
                                % sort in lexicographic order
    sort(T1, T2),
                                % to each tuple, add state variables
    gen_tuples_var(T2, T3),
                                % get arity of the tuples
    T1 = [T|_], functor(T, _, N),
    retractall(num_state(_)),
                                % initial state number minus 1
    assert(num_state(0)),
                                % fix the states variables
    gen_state(1, N, T3),
                                % get last state
    num_state(LastS),
                                % generate states of the automaton
    gen_states(0, LastS, States),
                                % generate transitions of the automaton
    gen_transitions(1, N, T3, Transitions),
                                % get number of tuples of preference table
    length(PREFERENCE_TABLE, NbTuples),
                                % O is position of tuple for VECTOR
    domain([O], 1, NbTuples),
                                % build signature for automaton computing O
    append(VECT,[O],VECTOR_O),
                                % state automaton that computes O
    automaton(VECTOR_O, _,
              VECTOR_O,
              States,
              Transitions,
              [], [], []).

cond_lex_signature([], []).
cond_lex_signature([[var-VAR]|R], [VAR|S]) :-
    cond_lex_signature(R, S).

gen_tuples([], _, []).
gen_tuples([[_-X]|Y], I, [U|V]) :-
    gen_tuple(X, I, U),
    J is I + 1,
    gen_tuples(Y, J, V).

gen_tuple(X, I, U) :-
    gen_tup(X, Y),
    append(Y, [I], Y1),
    append([t], Y1, Z),
    U =.. Z.

gen_tup([], []).
gen_tup([[_-I]|R], [I|S]) :-
    gen_tup(R, S).

gen_tuples_var([], []).
gen_tuples_var([A|B], [C|D]) :-
    A =.. LA,
    LA = [TA|RA],
    add_var_to_list_elem(RA, RC),
    LC = [TA|RC],
    C =.. LC,
    gen_tuples_var(B, D).

add_var_to_list_elem([], []).
add_var_to_list_elem([A|RA], [A-_|R]) :-
    add_var_to_list_elem(RA, R).

gen_state(I, N, L) :-
    I < N, !,
    gen_state1(L, [], I, 1, 1),
    J is I + 1,
    gen_state(J, N, L).
gen_state(N, N, L) :-
    gen_state1(L, [], N, 1, 0).

gen_state1([], _, _, _, _) :- !.
gen_state1([F|R], [], I, Inc, Inc1) :- !,
    arg(I, F, FI),
    FI = _-S1,
    num_state(S),
    S1 is S + Inc,
    retract(num_state(S)),
    assert(num_state(S1)),
    gen_state1(R, F, I, Inc1, Inc1).
gen_state1([F|R], P, I, Inc, Inc1) :-
    arg(I, F, FI),
    arg(I, P, PI),
    FI = VI-SI1,
    PI = UI-_,
    UI =\= VI, !,
    num_state(SI),
    SI1 is SI + Inc,
    retract(num_state(SI)),
    assert(num_state(SI1)),
    gen_state1(R, F, I, Inc1, Inc1).
gen_state1([F|R], P, I, Inc, Inc1) :-
    I > 1,
    J is I - 1,
    arg(J, F, FJ),
    arg(J, P, PJ),
    FJ = _-SJ,
    PJ = _-RJ,
    SJ =\= RJ, !,
    arg(I, F, FI),
    FI = _-SI1,
    num_state(SI),
    SI1 is SI + Inc,
    retract(num_state(SI)),
    assert(num_state(SI1)),
    gen_state1(R, F, I, Inc1, Inc1).
gen_state1([F|R], _, I, _, Inc1) :-
    arg(I, F, FI),
    FI = _-SI,
    num_state(SI),
    gen_state1(R, F, I, Inc1, Inc1).

gen_states(0, J, [source(0)|R]) :- !,
    gen_states(1, J, R).
gen_states(I, J, R /*[node(I)|R]*/) :-
    I > 0,
    I < J, !,
    I1 is I + 1,
    gen_states(I1, J, R).
gen_states(J, J, [sink(J)]) :-
    J > 0.

gen_transitions(I, N, L, T) :-
    I =< N, !,
    gen_transitions1(L, [], I, T1),
    J is I + 1,
    gen_transitions(J, N, L, T2),
    append(T1, T2, T).
gen_transitions(I, N, _, []) :-
    I > N.

gen_transitions1([F|R], [], 1, [arc(0,V1,S1)|Rarc]) :- !,
    arg(1, F, F1),
    F1 = V1-S1,
    gen_transitions1(R, F, 1, Rarc).
gen_transitions1([F|R], [], I, [arc(SJ,VI,SI)|Rarc]) :-
    I > 1, !,
    J is I - 1,
    arg(J, F, FJ),
    arg(I, F, FI),
    FJ = _-SJ,
    FI = VI-SI,
    gen_transitions1(R, F, I, Rarc).
gen_transitions1([F|R], P, I, [arc(SJ,VI,SI)|Rarc]) :-
    arg(I, F, FI),
    arg(I, P, PI),
    FI = VI-SI,
    PI = UI-RI,
    (SI =\= RI -> true ; VI=\=UI), !,
    (I=1 -> SJ=0 ; J is I-1, arg(J,F,FJ), FJ=_-SJ),
    gen_transitions1(R, F, I, Rarc).
gen_transitions1([F|R], _, I, Rarc) :- !,
    gen_transitions1(R, F, I, Rarc).
gen_transitions1([], _, _, []).

sliding_time_window1([], [], _, _, _, _, _).
sliding_time_window1([Oi|RO], [Di|RD], I, ORIGINS, DURATIONS,
                     WINDOW_SIZE, LIMIT) :-
    sliding_time_window2(ORIGINS, DURATIONS, 1, Oi, Di, I,
                         WINDOW_SIZE, LIMIT, SUM_INTER),
    call(SUM_INTER #=< LIMIT),
    I1 is I+1,
    sliding_time_window1(RO, RD, I1, ORIGINS, DURATIONS,
                         WINDOW_SIZE, LIMIT).

sliding_time_window2([], [], _, _, _, _, _, _, 0) :- !.
sliding_time_window2([_|RO], [_|RD], J, Oi, Di, I,
                     WINDOW_SIZE, LIMIT, min(Di,WINDOW_SIZE)+SUM) :-
    I = J, !,
    J1 is J+1,
    sliding_time_window2(RO, RD, J1, Oi, Di, I,
                         WINDOW_SIZE, LIMIT, SUM).
sliding_time_window2([Oj|RO], [Dj|RD], J, Oi, Di, I,
                     WINDOW_SIZE, LIMIT, SUM) :-
    I =\= J,
    fd_max(Oj, MaxOj),
    fd_max(Dj, MaxDj),
    fd_min(Oi, MinOi),
    MaxEj is MaxOj+MaxDj,
    MaxEj < MinOi, !,
    J1 is J+1,
    sliding_time_window2(RO, RD, J1, Oi, Di, I,
                         WINDOW_SIZE, LIMIT, SUM).
sliding_time_window2([Oj|RO], [_Dj|RD], J, Oi, Di, I,
                     WINDOW_SIZE, LIMIT, SUM) :-
    I =\= J,
    fd_min(Oj,MinOj),
    fd_max(Oi,MaxOi),
    E is MaxOi+WINDOW_SIZE-1,
    MinOj > E, !,
    J1 is J+1,
    sliding_time_window2(RO, RD, J1, Oi, Di, I,
                         WINDOW_SIZE, LIMIT, SUM).
sliding_time_window2([Oj|RO], [Dj|RD], J, Oi, Di, I, WINDOW_SIZE, LIMIT,
                     max(0,min(Oi+WINDOW_SIZE,Oj+Dj)-max(Oi,Oj))+SUM) :-
    J1 is J+1,
    sliding_time_window2(RO, RD, J1, Oi, Di, I,
                         WINDOW_SIZE, LIMIT, SUM).

gen_automaton_state(ATOM, I, J, STATE) :-
    number_codes(I, ICODE), atom_codes(IATOM, ICODE),
    number_codes(J, JCODE), atom_codes(JATOM, JCODE),
    atom_concat(ATOM, '_', SH),
    atom_concat(SH, IATOM, SI),
    atom_concat(SI, '_', SJ),
    atom_concat(SJ, JATOM, STATE).

check_lesseq([], []).
check_lesseq([U|R], [V|S]) :-
    U #=< V,
    check_lesseq(R, S).

get_sum([], 0).
get_sum([V|R], S) :-
    get_sum(R, T),
    S is V+T.

build_sum_squares_int([V|R], CUR, RES) :- !,
    NEXT is V*V+CUR,
    build_sum_squares_int(R, NEXT, RES).
build_sum_squares_int([], RES, RES).

build_sum_var([], 0).
build_sum_var([V|R], V+S) :-
    build_sum_var(R, S).

build_sum_squares_var([], 0).
build_sum_squares_var([V|R], V*V+S) :-
    build_sum_squares_var(R, S).

build_sum_cubes_var([], 0).
build_sum_cubes_var([V|R], V*V*V+S) :-
    build_sum_cubes_var(R, S).

build_sum_powers4_var([], 0).
build_sum_powers4_var([V|R], V*V*V*V+S) :-
    build_sum_powers4_var(R, S).

build_sum_powers5_var([], 0).
build_sum_powers5_var([V|R], V*V*V*V*V+S) :-
    build_sum_powers5_var(R, S).

build_sum_powers6_var([], 0).
build_sum_powers6_var([V|R], V*V*V*V*V*V+S) :-
    build_sum_powers6_var(R, S).

build_prod_var([], 1).
build_prod_var([V|R], V*S) :-
    build_prod_var(R, S).

build_sliding_sums([], _, []).
build_sliding_sums([V|R], P, [PV|S]) :-
    PV #= P+V,
    build_sliding_sums(R, PV, S).

period1(0, _, []) :- !.
period1(P, L, [R|S]) :-
    P > 0,
    period2(L, 0, P, R),
    P1 is P-1,
    period1(P1, L, S).

period2([], _, 0, []) :- !.
period2([], I, P, [[]|R]) :-
    P > 0,
    P1 is P-1,
    period2([], I, P1, R).
period2([X|Y], I, P, R) :-
    I1 is (I+1) mod P,
    period2(Y, I1, P, S),
    period3(X, I, S, R).

period3(X, 0, [U|V], [W|V]) :- !,
    append([X], U, W).
period3(X, I, [U|V], [U|W]) :-
    I > 0,
    I1 is I-1,
    period3(X, I1, V, W).

period4([], _, _, []).
period4([L|LL], Z, CTR, [B|S]) :-
    period5(L, Z, CTR, R),
    call(R #<=> B),
    period4(LL, Z, CTR, S).

period5([], _, _, 1).
period5([L|R], Z, CTR, T #/\ S) :-
    period6(L, Z, CTR, T),
    period5(R, Z, CTR, S).

period6([], _, _, 1) :- !.
period6([_], _, _, 1) :- !.
period6([X,Y|R], 1, =, X#=Y #/\ S) :- !,
    period6([Y|R], 1, =, S).
period6([X,Y|R], 1, =\=, X#\=Y #/\ S) :- !,
    period6([Y|R], 1, =\=, S).
period6([X,Y|R], 1, <, X#<Y #/\ S) :- !,
    period6([Y|R], 1, <, S).
period6([X,Y|R], 1, >=, X#>=Y #/\ S) :- !,
    period6([Y|R], 1, >=, S).
period6([X,Y|R], 1, >, X#>Y #/\ S) :- !,
    period6([Y|R], 1, >, S).
period6([X,Y|R], 1, =<, X#=<Y #/\ S) :- !,
    period6([Y|R], 1, =<, S).
period6([X,Y|R], 0, =, (X#=0 #\/ Y#=0 #\/ X#=Y) #/\ S) :- !,
    period6([Y|R], 0, =, S).
period6([X,Y|R], 0, =\=, (X#=0 #\/ Y#=0 #\/ X#\=Y) #/\ S) :- !,
    period6([Y|R], 0, =\=, S).
period6([X,Y|R], 0, <, (X#=0 #\/ Y#=0 #\/ X#<Y) #/\ S) :- !,
    period6([Y|R], 0, <, S).
period6([X,Y|R], 0, >=, (X#=0 #\/ Y#=0 #\/ X#>=Y) #/\ S) :- !,
    period6([Y|R], 0, >=, S).
period6([X,Y|R], 0, >, (X#=0 #\/ Y#=0 #\/ X#>Y) #/\ S) :- !,
    period6([Y|R], 0, >, S).
period6([X,Y|R], 0, =<, (X#=0 #\/ Y#=0 #\/ X#=<Y) #/\ S) :- !,
    period6([Y|R], 0, =<, S).
period6([X,Y|R], 2, CTRS, Term #/\ S) :- !,
    build_vectors_compare(X, Y, CTRS, Term),
    period6([Y|R], 2, CTRS, S).

period7([], _, _, _, 0).
period7([B|R], I, P, N, (N #/\ B #/\ P#=I) #\/ S) :- !,
    I1 is I+1,
    period7(R, I1, P, N #/\ #\B, S).

build_vectors_compare([], [], [], 1) :- !.
build_vectors_compare([X|RX], [Y|RY], [=|RCTR], X#=Y #/\ R) :-
    build_vectors_compare(RX, RY, RCTR, R).
build_vectors_compare([X|RX], [Y|RY], [=\=|RCTR], X#\=Y #/\ R) :-
    build_vectors_compare(RX, RY, RCTR, R).
build_vectors_compare([X|RX], [Y|RY], [<|RCTR], X#<Y #/\ R) :-
    build_vectors_compare(RX, RY, RCTR, R).
build_vectors_compare([X|RX], [Y|RY], [>=|RCTR], X#>=Y #/\ R) :-
    build_vectors_compare(RX, RY, RCTR, R).
build_vectors_compare([X|RX], [Y|RY], [>|RCTR], X#>Y #/\ R) :-
    build_vectors_compare(RX, RY, RCTR, R).
build_vectors_compare([X|RX], [Y|RY], [=<|RCTR], X#=<Y #/\ R) :-
    build_vectors_compare(RX, RY, RCTR, R).

build_vectors_compare_change([], [], [], 0) :- !.
build_vectors_compare_change([X|RX], [Y|RY], [=|RCTR],  X#=Y #\/ R) :- !,
    build_vectors_compare_change(RX, RY, RCTR, R).
build_vectors_compare_change([X|RX], [Y|RY], [=\=|RCTR], X#\=Y #\/ R) :- !,
    build_vectors_compare_change(RX, RY, RCTR, R).
build_vectors_compare_change([X|RX], [Y|RY], [<|RCTR],  X#<Y #\/ R) :- !,
    build_vectors_compare_change(RX, RY, RCTR, R).
build_vectors_compare_change([X|RX], [Y|RY], [>=|RCTR],  X#>=Y #\/ R) :- !,
    build_vectors_compare_change(RX, RY, RCTR, R).
build_vectors_compare_change([X|RX], [Y|RY], [>|RCTR],  X#>Y #\/ R) :- !,
    build_vectors_compare_change(RX, RY, RCTR, R).
build_vectors_compare_change([X|RX], [Y|RY], [=<|RCTR],  X#=<Y #\/ R) :- !,
    build_vectors_compare_change(RX, RY, RCTR, R).

geost_dims(D, D, [D]) :- !.
geost_dims(D, K, [D|R]) :-
    D < K,
    D1 is D+1,
    geost_dims(D1, K, R).

geost1([], [], [], []).
geost1([OID|R], [SID|S], [X|T], [object(OID,SID,X)|U]) :-
    geost1(R, S, T, U).

geost2([], [], [], []).
geost2([SID|R], [T|S], [L|U], [sbox(SID,T,L)|V]) :-
    geost2(R, S, U, V).

bin_packing1([], _, []).
bin_packing1([[_-B,_-W]|R], I, [task(B,1,B1,W,I)|RT]) :-
    I1 is I+1,
    B1 #= B+1,
    bin_packing1(R, I1, RT).

nvector_common(NVEC, VECTORS) :-
    vectors_convert_to_vars(VECTORS, VARS),
    nvalue(NVEC, VARS).

vectors_convert_to_vars(VECTORS, VARS) :-
    get_col_attr1(VECTORS, 1, VECTS),
    transpose(VECTS, TVECTS),
    get_min_list_list_dvar(TVECTS, MINS),
    get_max_list_list_dvar(TVECTS, MAXS),
    get_ranges(MINS, MAXS, RANGES),
    reverse(RANGES, RRANGES),
    get_sliding_prod(RRANGES, 1, PRODS),
    reverse(MINS, RMINS),
    nvector_common1(VECTS, RMINS, PRODS, VARS).

nvector_common1([], _, _, []).
nvector_common1([VECT|R], RMINS, PRODS, [V|S]) :-
    reverse(VECT, RVECT),
    nvector_common2(RVECT, RMINS, PRODS, Term),
    call(V #= Term),
    nvector_common1(R, RMINS, PRODS, S).

nvector_common2([], _, _, 0).
nvector_common2([V|R], [MIN|S], [PROD|T], PROD*V-Q+E) :-
    Q is PROD*MIN,
    nvector_common2(R, S, T, E).

stretch_lmin([], []) :- !.
stretch_lmin([0|R], [1|S]) :- !,
    stretch_lmin(R, S).
stretch_lmin([L|R], [L|S]) :-
    L > 0,
    stretch_lmin(R, S).

stretch_reduce_lmax([], _, []).
stretch_reduce_lmax([L|R], N, [M|S]) :-
    M is min(L,N),
    stretch_reduce_lmax(R, N, S).

stretch_gen_states([], [], _, _, [sink(s),source(s)]).
stretch_gen_states([LMIN|LMINs], [LMAX|LMAXs], NVAR, I, STATES) :-
    LMIN =< LMAX,
    (   LMIN =< 1, LMAX >= NVAR -> STATES1 = []
    ;   stretch_gen_states1(LMIN, LMAX, I, STATES1)
    ),
    I1 is I+1,
    stretch_gen_states(LMINs, LMAXs, NVAR, I1, STATES2),
    append(STATES1, STATES2, STATES).

stretch_gen_states1(LCUR, LMAX, _, []) :-
    LCUR > LMAX, !.
stretch_gen_states1(LCUR, LMAX, I, [sink(S)|R]) :-
    LCUR =< LMAX,
    gen_automaton_state('s',I,LCUR,S),
    LCUR1 is LCUR+1,
    stretch_gen_states1(LCUR1, LMAX, I, R).

stretch_gen_transitions(I, M, [], [], _, _, _, [arc(s,0,s)]) :-
    I > M, !.
stretch_gen_transitions(I, M, [LMIN|LMINs], [LMAX|LMAXs],
                        LLMIN, LLMAX, NVAR, TRANSITIONS) :-
    I =< M,
    (   LMIN =< 1, LMAX >= NVAR ->
        T0  = [arc(s,I,s)],
        LT1 = [],
        LT2 = []
    ;   gen_automaton_state('s',I,1,S_I_1),
        T0 = [arc(s,I,S_I_1)],
        stretch_gen_transitions1(1, LMAX, LMIN, I, M, LLMIN, LLMAX, NVAR, LT1),
        LMAX1 is LMAX-1,
        stretch_gen_transitions2(1, LMAX1, I, M, LT2)
    ),
    I1 is I+1,
    stretch_gen_transitions(I1, M, LMINs, LMAXs, LLMIN, LLMAX, NVAR, LT0),
    append(T0, LT0, T1),
    append(T1, LT1, T2),
    append(T2, LT2, TRANSITIONS).

stretch_gen_transitions1(J, LMAX, _, _, _, _, _, _, []) :-
    J > LMAX, !.
stretch_gen_transitions1(J, LMAX, LMIN, I, M, LLMIN,
                         LLMAX, NVAR, TRANSITIONS) :-
    J =< LMAX,
    gen_automaton_state('s',I,J,S_I_J),
    (   J >= LMIN
    ->  stretch_gen_transitions11(1, M, I, J, LLMIN, LLMAX, NVAR, LT1)
    ;   LT1 = []
    ),
    J1 is J+1,
    stretch_gen_transitions1(J1, LMAX, LMIN, I, M, LLMIN, LLMAX, NVAR, LT0),
    (J >= LMIN -> append([arc(S_I_J,0,s)], LT0, T1) ; T1 = LT0),
    append(T1, LT1, TRANSITIONS).


stretch_gen_transitions11(K, M, _, _, _, _, _, []) :-
    K > M, !.
stretch_gen_transitions11(K, M, I, J, [_|LMINs], [_|LMAXs], NVAR, R) :-
    K = I, !,
    K1 is K+1,
    stretch_gen_transitions11(K1, M, I, J, LMINs, LMAXs, NVAR, R).
stretch_gen_transitions11(K, M, I, J, [LMIN|LMINs], [LMAX|LMAXs], NVAR,
                          [arc(S_I_J,K,S_K_1)|R]) :-
    K =< M,
    K =\= I,
    gen_automaton_state('s',I,J,S_I_J),
    (   LMIN =< 1, LMAX >= NVAR ->
        S_K_1 = 's'
    ;   gen_automaton_state('s',K,1,S_K_1)
    ),
    K1 is K+1,
    stretch_gen_transitions11(K1, M, I, J, LMINs, LMAXs, NVAR, R).

stretch_gen_transitions2(J, LMAX, _, _, []) :-
    J > LMAX, !.
stretch_gen_transitions2(J, LMAX, I, M, [arc(S_I_J,I,S_I_J1)|R]) :-
    J =< LMAX,
    gen_automaton_state('s',I,J,S_I_J),
    J1 is J+1,
    gen_automaton_state('s',I,J1,S_I_J1),
    stretch_gen_transitions2(J1, LMAX, I, M, R).

symmetric_alldifferent0(NODES, SNODES) :-
    symmetric_alldifferent0a(NODES, L),
    sort(L, S),
    symmetric_alldifferent0a(SNODES, S).

symmetric_alldifferent0a([], []).
symmetric_alldifferent0a([[index-INDEX,succ-SUCC]|R], [INDEX-SUCC|S]) :-
    symmetric_alldifferent0a(R, S).

symmetric_alldifferent1([], _, _).
symmetric_alldifferent1([Si|RS], I, SUCCS) :-
    symmetric_alldifferent2(SUCCS, 1, Si, I),
    I1 is I+1,
    symmetric_alldifferent1(RS, I1, SUCCS).

symmetric_alldifferent2([], _, _, _).
symmetric_alldifferent2([Sj|RS], J, Si, I) :-
    Si #= J #<=> Sj #= I,
    J1 is J+1,
    symmetric_alldifferent2(RS, J1, Si, I).

symmetric_alldifferent_check([]) :- !.
symmetric_alldifferent_check([I-a(J),I-b(J)|R]) :- !,
    I \== J,
    symmetric_alldifferent_check(R).
symmetric_alldifferent_check([I-b(J),I-a(J)|R]) :-
    I \== J,
    symmetric_alldifferent_check(R).

derangement1([], []).
derangement1([S|R], [I|T]) :-
    S #\= I,
    derangement1(R, T).

derangement1_fix([], []).
derangement1_fix([S|R], [I|T]) :-
    S =\= I,
    derangement1_fix(R, T).

incomparablec(U, V) :-
    length(U, N),
    length(V, N),
    N > 1,
    create_pairs(U, PU),
    create_pairs(V, PV),
    keysort(PU, SU),
    keysort(PV, SV),
    incomparablec1(SU, SV),
    incomparablec1(SV, SU).

incomparablec1([U-_|_], [V-_|_]) :-
    U > V, !.
incomparablec1([_|R], [_|S]) :-
    incomparablec1(R, S).

differ_from_k_pos([], [], 0) :- !.
differ_from_k_pos([[_-V1]|R1], [[_-V2]|R2], B+R) :-
    V1 #\= V2 #<=> B,
    differ_from_k_pos(R1, R2, R).

create_vectors_vars([], _, _, _, []) :- !.
create_vectors_vars([VEC|R], MINS, MAXS, MAX_VAL1, [V|S]) :-
    create_vector_var(VEC, MINS, MAXS, 1, Term),
    V in 0..MAX_VAL1,
    call(V #= Term),
    create_vectors_vars(R, MINS, MAXS, MAX_VAL1, S).

create_vector_var([], [], [], _, 0) :- !.
create_vector_var([V|R], [Min|RMin], [Max|RMax], P, P*(V-Min)+T) :-
    NewP is P*(Max-Min+1),
    create_vector_var(R, RMin, RMax, NewP, T).

create_occ_vars(Val, LastVal, _, [], []) :-
    Val > LastVal, !.
create_occ_vars(Val, LastVal, MAX, [Val-Occ|R], [Occ|S]) :-
    Val =< LastVal,
    Occ in 0..MAX,
    NextVal is Val+1,
    create_occ_vars(NextVal, LastVal, MAX, R, S).

create_nocc_vars(Val, LastVal, _, [], []) :-
    Val > LastVal, !.
create_nocc_vars(Val, LastVal, MAX, [[val-Val,noccurrence-Occ]|R], [[var-Occ]|S]) :-
    Val =< LastVal,
    Occ in 0..MAX,
    NextVal is Val+1,
    create_nocc_vars(NextVal, LastVal, MAX, R, S).

get_max_val_vec_vars([], [], M, M) :- !.
get_max_val_vec_vars([Min|RMin], [Max|RMax], C, M) :-
    NewC is (Max-Min+1)*C,
    get_max_val_vec_vars(RMin, RMax, NewC, M).

get_min_max_vectors([], _, _, MIN, MAX, MIN, MAX) :- !.
get_min_max_vectors([V|R], Flag, K, MIN, MAX, RES_MIN, RES_MAX) :-
    get_min_max_vector(V, Flag, MIN, MAX, NEW_MIN, NEW_MAX),
    get_min_max_vectors(R, 1, K, NEW_MIN, NEW_MAX, RES_MIN, RES_MAX).

get_min_max_vector([], _, [], [], [], []) :- !.
get_min_max_vector([V|R], Flag, [Min|RMin], [Max|RMax],
                   [MIN|RMIN], [MAX|RMAX]) :-
    fd_min(V, MinV),
    fd_max(V, MaxV),
    (Flag = 1 -> MIN is min(Min, MinV) ; MIN is MinV),
    (Flag = 1 -> MAX is max(Max, MaxV) ; MAX is MaxV),
    get_min_max_vector(R, Flag, RMin, RMax, RMIN, RMAX).

get_max_occ_tuples_of_values([], _, M, M) :- !.
get_max_occ_tuples_of_values([T|R], Limit, CurMax, M) :-
    get_max_occ_tuples_of_values1(R, T, NewR, 1, Count),
    NewCurMax is max(CurMax, Count),
    get_max_occ_tuples_of_values(NewR, Limit, NewCurMax, M).

get_max_occ_tuples_of_values1([], _, [], M, M) :- !.
get_max_occ_tuples_of_values1([T|R], T, NewR, CurMax, M) :- !,
    NewCurMax is CurMax+1,
    get_max_occ_tuples_of_values1(R, T, NewR, NewCurMax, M).
get_max_occ_tuples_of_values1(L, _, L, M, M).

generate_subtuples([], _, _, []) :- !.
generate_subtuples([Tuple|R], K, SortFlag, Result) :-
    (   SortFlag = 1
    ->  Tuple=[Atom-T],
        sort(T, ST),
        length(T, N),
        length(ST, N),
        STuple=[Atom-ST]
    ;   STuple = Tuple
    ),
    gen_subtuples(STuple, K, SubTuples1),
    generate_subtuples(R, K, SortFlag, SubTuples2),
    append(SubTuples1, SubTuples2, Result).

gen_subtuples([_-Tuple], K, Result) :-
    length(Tuple, Len),
    findall(SubTuples, gen_sub_tuples(Tuple, Len, K, SubTuples), Result).

gen_sub_tuples(_, _, 0, []).
gen_sub_tuples([[_-V]|R], Len, K, [V|S]) :-
    K > 0,
    Len > K,
    K1 is K-1,
    Len1 is Len-1,
    gen_sub_tuples(R, Len1, K1, S).
gen_sub_tuples([_|R], Len, K, S) :-
    K > 0,
    Len > K,
    Len1 is Len-1,
    gen_sub_tuples(R, Len1, K, S).
gen_sub_tuples(L, Len, Len, RES) :-
    Len > 0,
    remove_key_from_col(L, RES).

lex_chain_lesseq_c1([]) :- !.
lex_chain_lesseq_c1([_]) :- !.
lex_chain_lesseq_c1([VECT1,VECT2|R]) :- 
    lex_lesseq_c1(VECT1, VECT2),
    lex_chain_lesseq_c1([VECT2|R]).

lex_lesseq_c1([], []) :- !.
lex_lesseq_c1([V|R], [V|S]) :- !,
    lex_lesseq_c1(R, S).
lex_lesseq_c1([V1|_], [V2|_]) :-
    V1 < V2.

lex_chain_less_c1([]) :- !.
lex_chain_less_c1([_]) :- !.
lex_chain_less_c1([VECT1,VECT2|R]) :-
    lex_less_c1(VECT1, VECT2),
    lex_chain_less_c1([VECT2|R]).

lex_less_c1([V|R], [V|S]) :- !,
    lex_less_c1(R, S).
lex_less_c1([V1|_], [V2|_]) :-
    V1 < V2.

lex_alldifferent_density(0, []) :- !.
lex_alldifferent_density(Density, VECTORS) :-
    length(VECTORS, Needed),
    VECTORS = [[vec-VECTOR]|_],
    length(VECTOR, C),
    length(LMin, C),
    length(LMax, C),
    get_min_max_vectors_components(VECTORS, LMin, LMax, Min, Max),
    compute_product_availabel(Min, Max, 1, Available),
    (all_vectors_sorted(VECTORS) -> Div = 2 ; Div = 1),
    Density is Needed/(Available/Div).

get_min_max_vectors_components([], Min, Max, Min, Max) :- !.
get_min_max_vectors_components([[_-V]|R], LMin, LMax, Min, Max) :-
    get_min_max_vector_component(V, LMin, LMax, NMin, NMax),
    get_min_max_vectors_components(R, NMin, NMax, Min, Max).

get_min_max_vector_component([], [], [], [], []) :- !.
get_min_max_vector_component([[_-I]|R], [Min|S], [Max|T],
                             [NewMin|U], [NewMax|V]) :-
    (var(Min) -> NewMin is I ; NewMin is min(I,Min)),
    (var(Max) -> NewMax is I ; NewMax is max(I,Max)),
    get_min_max_vector_component(R, S, T, U, V).

compute_product_availabel([], [], A, A) :- !.
compute_product_availabel([Min|R], [Max|S], Cur, Res) :-
    NewCur is Cur*(Max-Min+1),
    compute_product_availabel(R, S, NewCur, Res).

all_vectors_sorted([]) :- !.
all_vectors_sorted([[vec-V]|R]) :-
    vector_sorted(V),
    all_vectors_sorted(R).

vector_sorted([]) :- !.
vector_sorted([_]) :- !.
vector_sorted([[var-C],[var-D]|R]) :-
    C =< D,
    vector_sorted([[var-D]|R]).

zero_vector([]) :- !.
zero_vector([[var-0]|R]) :-
    zero_vector(R).

not_zero_vector([]) :- !.
not_zero_vector([[var-V]|R]) :-
    V =\= 0,
    not_zero_vector(R).

count_zeros_in_vectors([], Zeros, Zeros) :- !.
count_zeros_in_vectors([[vec-V]|R], Cur, Res) :-
    count_zeros_in_vector(V, Cur, Next),
    count_zeros_in_vectors(R, Next, Res).

count_zeros_in_vector([], Zeros, Zeros) :- !.
count_zeros_in_vector([[var-V]|R], Cur, Res) :-
    (V = 0 -> Next is Cur+1 ; Next is Cur),
    count_zeros_in_vector(R, Next, Res).

group_convert([], [], [], _).
group_convert([V|R], [B|S], [NB|T], VALS) :-
    (   memberchk(V, VALS) ->
        B = 1, NB = 0
    ;   B = 0, NB = 1
    ),
    group_convert(R, S, T, VALS).

nvisible_from_start(s, [Vi|R], _, _, N) :- !,
    nvisible_from_start(t, R, Vi, 1, N).
nvisible_from_start(t, [Vi|R], M, C, N) :-
    M < Vi, !,
    C1 is C+1,
    nvisible_from_start(t, R, Vi, C1, N).
nvisible_from_start(t, [Vi|R], M, C, N) :-
    M >= Vi, !,
    nvisible_from_start(t, R, M, C, N).
nvisible_from_start(_, [], _, N, N).

length_first_eq_sequence([V,V|R], C, LEN) :- !,
    C1 is C+1,
    length_first_eq_sequence([V|R], C1, LEN).
length_first_eq_sequence(_, LEN, LEN).

change_eq_c([V,V|R], C, NCHANGE) :- !,
    C1 is C+1,
    change_eq_c([V|R], C1, NCHANGE).
change_eq_c([_,V|R], C, NCHANGE) :- !,
    change_eq_c([V|R], C, NCHANGE).
change_eq_c(_, NCHANGE, NCHANGE).

change_neq_c([V,V|R], C, NCHANGE) :- !,
    change_neq_c([V|R], C, NCHANGE).
change_neq_c([_,V|R], C, NCHANGE) :- !,
    C1 is C+1,
    change_neq_c([V|R], C1, NCHANGE).
change_neq_c(_, NCHANGE, NCHANGE).

change_lt_c([V1,V2|R], C, NCHANGE) :-
    V1 < V2, !,
    C1 is C+1,
    change_lt_c([V2|R], C1, NCHANGE).
change_lt_c([_,V|R], C, NCHANGE) :- !,
    change_lt_c([V|R], C, NCHANGE).
change_lt_c(_, NCHANGE, NCHANGE).

change_geq_c([V1,V2|R], C, NCHANGE) :-
    V1 >= V2, !,
    C1 is C+1,
    change_geq_c([V2|R], C1, NCHANGE).
change_geq_c([_,V|R], C, NCHANGE) :- !,
    change_geq_c([V|R], C, NCHANGE).
change_geq_c(_, NCHANGE, NCHANGE).

change_gt_c([V1,V2|R], C, NCHANGE) :-
    V1 > V2, !,
    C1 is C+1,
    change_gt_c([V2|R], C1, NCHANGE).
change_gt_c([_,V|R], C, NCHANGE) :- !,
    change_gt_c([V|R], C, NCHANGE).
change_gt_c(_, NCHANGE, NCHANGE).

change_leq_c([V1,V2|R], C, NCHANGE) :-
    V1 =< V2, !,
    C1 is C+1,
    change_leq_c([V2|R], C1, NCHANGE).
change_leq_c([_,V|R], C, NCHANGE) :- !,
    change_leq_c([V|R], C, NCHANGE).
change_leq_c(_, NCHANGE, NCHANGE).

max_nvalue_seq_size([], C, _, Best, Res) :- !,
    Res is max(C,Best).
max_nvalue_seq_size([V|R], C, V, Best, Res) :- !,
    C1 is C+1,
    max_nvalue_seq_size(R, C1, V, Best, Res).
max_nvalue_seq_size([V|R], C, Prev, Best, Res) :-
    C > 0,
    V =\= Prev,
    NewBest is max(C,Best),
    max_nvalue_seq_size(R, 1, V, NewBest, Res).

pair_signature([], []) :- !.
pair_signature([_], []) :- !.
pair_signature([[var-VAR1],[var-VAR2]|VARs], [S|Ss]) :-
    S in 0..2,
    VAR1 #< VAR2 #<=> S #= 0,
    VAR1 #= VAR2 #<=> S #= 1,
    VAR1 #> VAR2 #<=> S #= 2,
    pair_signature([[var-VAR2]|VARs], Ss).

pair_first_signature([], []) :- !.
pair_first_signature([_], []) :- !.
pair_first_signature([[var-VAR1],[var-VAR2]|VARs], [VAR1|Rs]) :-
    pair_first_signature([[var-VAR2]|VARs], Rs).

pair_first_last_signature([[var-LastVAR]], [], LastVAR) :- !.
pair_first_last_signature([[var-VAR1],[var-VAR2]|VARs],
                          [VAR1|Rs], LastVAR) :-
    pair_first_last_signature([[var-VAR2]|VARs], Rs, LastVAR).

pair_index_signature([], _, []) :- !.
pair_index_signature([_], _, []) :- !.
pair_index_signature([[var-_VAR1],[var-VAR2]|VARs], I, [I|Is]) :-
    I1 is I+1,
    pair_index_signature([[var-VAR2]|VARs], I1, Is).

difference_decreasing_slope_signature([_], []) :- !.
difference_decreasing_slope_signature([[var-VAR1],[var-VAR2]|VARs],
                                      [DIFFERENCE|RD]) :-
    VAR1 #= DIFFERENCE + VAR2,
    difference_decreasing_slope_signature([[var-VAR2]|VARs], RD).

difference_increasing_slope_signature([_], []) :- !.
difference_increasing_slope_signature([[var-VAR1],[var-VAR2]|VARs],
                                      [DIFFERENCE|RD]) :-
    VAR2 #= DIFFERENCE + VAR1,
    difference_increasing_slope_signature([[var-VAR2]|VARs], RD).

balance1([], _, [], [], []) :- !.
balance1([I|V], N, [[val-I,noccurrence-O]|R], [[var-O]|T], [[var-O1]|U]) :-
    O in 0..N,
    O #= 0 #=> O1 #= N,
    O #> 0 #=> O1 #= O,
    balance1(V, N, R, T, U).

balance2([], _, _, []) :- !.
balance2([V|R], N, VARS, [[var-O]|S]) :-
    balance3(VARS, V, Term),
    O in 1..N,
    call(O #= Term),
    balance2(R, N, VARS, S).

balance3([], _, 0) :- !.
balance3([U|R], V, B+S) :-
    U #= V #<=> B,
    balance3(R, V, S).

increasing_values([]) :- !.
increasing_values([_]) :- !.
increasing_values([U,V|R]) :-
    U < V,
    increasing_values([V|R]).

remove_value_from_vars([], _) :- !.
remove_value_from_vars([VAR|R], VAL) :-
    VAR #\= VAL,
    remove_value_from_vars(R, VAL).

% used to generate automaton of the feature_pattern family
gen_features_tuples([_], Feature, N, [Fi], [_], []) :- !,
	(Feature = one   -> Fi #>= 0, Fi #=< 1 ;
	 Feature = range -> Fi #>= 0           ;
	 Feature = width -> Fi #>= 0, Fi #=< N ;
	 Feature = min   -> true               ;
	 Feature = max   -> true               ;
	                    true               ).
gen_features_tuples([Xi,Xj|Xs], Feature, N, [Fi|R], [Ei,Ej|S], [t(Xi,Xj,Fi,Ei,Ej)|T]) :-
	(Feature = one   -> Fi #>= 0, Fi #=< 1 ;
	 Feature = range -> Fi #>= 0           ;
	 Feature = width -> Fi #>= 0, Fi #=< N ;
	 Feature = min   -> true               ;
	 Feature = max   -> true               ;
	                    true               ),
	gen_features_tuples([Xj|Xs], Feature, N, R, [Ej|S], T).

% used to generate automaton of the pos_aggr_pattern family
gen_septuples([_], [_], [_], [_], []) :- !.
gen_septuples([Xi,Xj|Xs], [Fi|R], [CTi,CTj|S], [ATi,ATj|T], [t(Xi,Xj,Fi,CTi,CTj,ATi,ATj)|U]) :-
	gen_septuples([Xj|Xs], R, [CTj|S], [ATj|T], U).

range(Xs,Range):-
        list_dvar_range(Xs,Range).

minval([X|Y], Minval) :-
        minimum(Minval, [X|Y]).

maxval([X|Y], Maxval) :-
        maximum(Maxval, [X|Y]).

range_int([X|Y], Range) :-
        get_minimum([X|Y], Minimum),
        get_maximum([X|Y], Maximum),
        Range is Maximum-Minimum+1.

minval_int([X|Y], Minval) :-
        get_minimum([X|Y], Minval).

maxval_int([X|Y], Maxval) :-
        get_maximum([X|Y], Maxval).

% remove all '_' in an atom name
remove_underscores(CtrName, CompressedCtrName) :-
	atom_codes(CtrName, Letters),
	atom_codes('_',[Underscore]),
	remove_underscores(Letters, Underscore, NewLetters),
	atom_codes(CompressedCtrName, NewLetters).

remove_underscores([], _, []) :- !.
remove_underscores([U|R], U, S) :- !,
	remove_underscores(R, U, S).
remove_underscores([V|R], U, [V|S]) :-
	remove_underscores(R, U, S).


eval.pl


:- op(180,  xfy, @).
:- use_module(library(clpfd)).
:- ensure_loaded([
    'src/all_equal_height_decreasing_terrace.pl',
    'src/all_equal_height_increasing_terrace.pl',
    'src/all_equal_height_plain.pl',
    'src/all_equal_height_plateau.pl',
    'src/all_equal_height_proper_plain.pl',
    'src/all_equal_height_proper_plateau.pl',
    'src/all_equal_height_steady.pl',
    'src/all_equal_height_steady_sequence.pl',
    'src/all_equal_max_bump_on_decreasing_sequence.pl',
    'src/all_equal_max_decreasing.pl',
    'src/all_equal_max_decreasing_sequence.pl',
    'src/all_equal_max_dip_on_increasing_sequence.pl',
    'src/all_equal_max_increasing.pl',
    'src/all_equal_max_increasing_sequence.pl',
    'src/all_equal_max_inflexion.pl',
    'src/all_equal_max_peak.pl',
    'src/all_equal_max_strictly_decreasing_sequence.pl',
    'src/all_equal_max_strictly_increasing_sequence.pl',
    'src/all_equal_max_summit.pl',
    'src/all_equal_max_zigzag.pl',
    'src/all_equal_min_bump_on_decreasing_sequence.pl',
    'src/all_equal_min_decreasing.pl',
    'src/all_equal_min_decreasing_sequence.pl',
    'src/all_equal_min_dip_on_increasing_sequence.pl',
    'src/all_equal_min_gorge.pl',
    'src/all_equal_min_increasing.pl',
    'src/all_equal_min_increasing_sequence.pl',
    'src/all_equal_min_inflexion.pl',
    'src/all_equal_min_strictly_decreasing_sequence.pl',
    'src/all_equal_min_strictly_increasing_sequence.pl',
    'src/all_equal_min_valley.pl',
    'src/all_equal_min_zigzag.pl',
    'src/all_equal_range_decreasing.pl',
    'src/all_equal_range_decreasing_sequence.pl',
    'src/all_equal_range_increasing.pl',
    'src/all_equal_range_increasing_sequence.pl',
    'src/all_equal_range_strictly_decreasing_sequence.pl',
    'src/all_equal_range_strictly_increasing_sequence.pl',
    'src/all_equal_surf_bump_on_decreasing_sequence.pl',
    'src/all_equal_surf_decreasing.pl',
    'src/all_equal_surf_decreasing_sequence.pl',
    'src/all_equal_surf_decreasing_terrace.pl',
    'src/all_equal_surf_dip_on_increasing_sequence.pl',
    'src/all_equal_surf_gorge.pl',
    'src/all_equal_surf_increasing.pl',
    'src/all_equal_surf_increasing_sequence.pl',
    'src/all_equal_surf_increasing_terrace.pl',
    'src/all_equal_surf_inflexion.pl',
    'src/all_equal_surf_peak.pl',
    'src/all_equal_surf_plain.pl',
    'src/all_equal_surf_plateau.pl',
    'src/all_equal_surf_proper_plain.pl',
    'src/all_equal_surf_proper_plateau.pl',
    'src/all_equal_surf_steady.pl',
    'src/all_equal_surf_steady_sequence.pl',
    'src/all_equal_surf_strictly_decreasing_sequence.pl',
    'src/all_equal_surf_strictly_increasing_sequence.pl',
    'src/all_equal_surf_summit.pl',
    'src/all_equal_surf_valley.pl',
    'src/all_equal_surf_zigzag.pl',
    'src/all_equal_width_decreasing_sequence.pl',
    'src/all_equal_width_decreasing_terrace.pl',
    'src/all_equal_width_gorge.pl',
    'src/all_equal_width_increasing_sequence.pl',
    'src/all_equal_width_increasing_terrace.pl',
    'src/all_equal_width_inflexion.pl',
    'src/all_equal_width_peak.pl',
    'src/all_equal_width_plain.pl',
    'src/all_equal_width_plateau.pl',
    'src/all_equal_width_proper_plain.pl',
    'src/all_equal_width_proper_plateau.pl',
    'src/all_equal_width_steady_sequence.pl',
    'src/all_equal_width_strictly_decreasing_sequence.pl',
    'src/all_equal_width_strictly_increasing_sequence.pl',
    'src/all_equal_width_summit.pl',
    'src/all_equal_width_valley.pl',
    'src/all_equal_width_zigzag.pl',
    'src/decreasing_height_decreasing_terrace.pl',
    'src/decreasing_height_increasing_terrace.pl',
    'src/decreasing_height_plain.pl',
    'src/decreasing_height_plateau.pl',
    'src/decreasing_height_proper_plain.pl',
    'src/decreasing_height_proper_plateau.pl',
    'src/decreasing_height_steady.pl',
    'src/decreasing_height_steady_sequence.pl',
    'src/decreasing_max_bump_on_decreasing_sequence.pl',
    'src/decreasing_max_decreasing.pl',
    'src/decreasing_max_decreasing_sequence.pl',
    'src/decreasing_max_dip_on_increasing_sequence.pl',
    'src/decreasing_max_increasing.pl',
    'src/decreasing_max_increasing_sequence.pl',
    'src/decreasing_max_inflexion.pl',
    'src/decreasing_max_peak.pl',
    'src/decreasing_max_strictly_decreasing_sequence.pl',
    'src/decreasing_max_strictly_increasing_sequence.pl',
    'src/decreasing_max_summit.pl',
    'src/decreasing_max_zigzag.pl',
    'src/decreasing_min_bump_on_decreasing_sequence.pl',
    'src/decreasing_min_decreasing.pl',
    'src/decreasing_min_decreasing_sequence.pl',
    'src/decreasing_min_dip_on_increasing_sequence.pl',
    'src/decreasing_min_gorge.pl',
    'src/decreasing_min_increasing.pl',
    'src/decreasing_min_increasing_sequence.pl',
    'src/decreasing_min_inflexion.pl',
    'src/decreasing_min_strictly_decreasing_sequence.pl',
    'src/decreasing_min_strictly_increasing_sequence.pl',
    'src/decreasing_min_valley.pl',
    'src/decreasing_min_zigzag.pl',
    'src/decreasing_range_decreasing.pl',
    'src/decreasing_range_decreasing_sequence.pl',
    'src/decreasing_range_increasing.pl',
    'src/decreasing_range_increasing_sequence.pl',
    'src/decreasing_range_strictly_decreasing_sequence.pl',
    'src/decreasing_range_strictly_increasing_sequence.pl',
    'src/decreasing_surf_bump_on_decreasing_sequence.pl',
    'src/decreasing_surf_decreasing.pl',
    'src/decreasing_surf_decreasing_sequence.pl',
    'src/decreasing_surf_decreasing_terrace.pl',
    'src/decreasing_surf_dip_on_increasing_sequence.pl',
    'src/decreasing_surf_gorge.pl',
    'src/decreasing_surf_increasing.pl',
    'src/decreasing_surf_increasing_sequence.pl',
    'src/decreasing_surf_increasing_terrace.pl',
    'src/decreasing_surf_inflexion.pl',
    'src/decreasing_surf_peak.pl',
    'src/decreasing_surf_plain.pl',
    'src/decreasing_surf_plateau.pl',
    'src/decreasing_surf_proper_plain.pl',
    'src/decreasing_surf_proper_plateau.pl',
    'src/decreasing_surf_steady.pl',
    'src/decreasing_surf_steady_sequence.pl',
    'src/decreasing_surf_strictly_decreasing_sequence.pl',
    'src/decreasing_surf_strictly_increasing_sequence.pl',
    'src/decreasing_surf_summit.pl',
    'src/decreasing_surf_valley.pl',
    'src/decreasing_surf_zigzag.pl',
    'src/decreasing_width_decreasing_sequence.pl',
    'src/decreasing_width_decreasing_terrace.pl',
    'src/decreasing_width_gorge.pl',
    'src/decreasing_width_increasing_sequence.pl',
    'src/decreasing_width_increasing_terrace.pl',
    'src/decreasing_width_inflexion.pl',
    'src/decreasing_width_peak.pl',
    'src/decreasing_width_plain.pl',
    'src/decreasing_width_plateau.pl',
    'src/decreasing_width_proper_plain.pl',
    'src/decreasing_width_proper_plateau.pl',
    'src/decreasing_width_steady_sequence.pl',
    'src/decreasing_width_strictly_decreasing_sequence.pl',
    'src/decreasing_width_strictly_increasing_sequence.pl',
    'src/decreasing_width_summit.pl',
    'src/decreasing_width_valley.pl',
    'src/decreasing_width_zigzag.pl',
    'src/height_decreasing_terrace.pl',
    'src/height_increasing_terrace.pl',
    'src/height_plain.pl',
    'src/height_plateau.pl',
    'src/height_proper_plain.pl',
    'src/height_proper_plateau.pl',
    'src/height_steady.pl',
    'src/height_steady_sequence.pl',
    'src/increasing_height_decreasing_terrace.pl',
    'src/increasing_height_increasing_terrace.pl',
    'src/increasing_height_plain.pl',
    'src/increasing_height_plateau.pl',
    'src/increasing_height_proper_plain.pl',
    'src/increasing_height_proper_plateau.pl',
    'src/increasing_height_steady.pl',
    'src/increasing_height_steady_sequence.pl',
    'src/increasing_max_bump_on_decreasing_sequence.pl',
    'src/increasing_max_decreasing.pl',
    'src/increasing_max_decreasing_sequence.pl',
    'src/increasing_max_dip_on_increasing_sequence.pl',
    'src/increasing_max_increasing.pl',
    'src/increasing_max_increasing_sequence.pl',
    'src/increasing_max_inflexion.pl',
    'src/increasing_max_peak.pl',
    'src/increasing_max_strictly_decreasing_sequence.pl',
    'src/increasing_max_strictly_increasing_sequence.pl',
    'src/increasing_max_summit.pl',
    'src/increasing_max_zigzag.pl',
    'src/increasing_min_bump_on_decreasing_sequence.pl',
    'src/increasing_min_decreasing.pl',
    'src/increasing_min_decreasing_sequence.pl',
    'src/increasing_min_dip_on_increasing_sequence.pl',
    'src/increasing_min_gorge.pl',
    'src/increasing_min_increasing.pl',
    'src/increasing_min_increasing_sequence.pl',
    'src/increasing_min_inflexion.pl',
    'src/increasing_min_strictly_decreasing_sequence.pl',
    'src/increasing_min_strictly_increasing_sequence.pl',
    'src/increasing_min_valley.pl',
    'src/increasing_min_zigzag.pl',
    'src/increasing_range_decreasing.pl',
    'src/increasing_range_decreasing_sequence.pl',
    'src/increasing_range_increasing.pl',
    'src/increasing_range_increasing_sequence.pl',
    'src/increasing_range_strictly_decreasing_sequence.pl',
    'src/increasing_range_strictly_increasing_sequence.pl',
    'src/increasing_surf_bump_on_decreasing_sequence.pl',
    'src/increasing_surf_decreasing.pl',
    'src/increasing_surf_decreasing_sequence.pl',
    'src/increasing_surf_decreasing_terrace.pl',
    'src/increasing_surf_dip_on_increasing_sequence.pl',
    'src/increasing_surf_gorge.pl',
    'src/increasing_surf_increasing.pl',
    'src/increasing_surf_increasing_sequence.pl',
    'src/increasing_surf_increasing_terrace.pl',
    'src/increasing_surf_inflexion.pl',
    'src/increasing_surf_peak.pl',
    'src/increasing_surf_plain.pl',
    'src/increasing_surf_plateau.pl',
    'src/increasing_surf_proper_plain.pl',
    'src/increasing_surf_proper_plateau.pl',
    'src/increasing_surf_steady.pl',
    'src/increasing_surf_steady_sequence.pl',
    'src/increasing_surf_strictly_decreasing_sequence.pl',
    'src/increasing_surf_strictly_increasing_sequence.pl',
    'src/increasing_surf_summit.pl',
    'src/increasing_surf_valley.pl',
    'src/increasing_surf_zigzag.pl',
    'src/increasing_width_decreasing_sequence.pl',
    'src/increasing_width_decreasing_terrace.pl',
    'src/increasing_width_gorge.pl',
    'src/increasing_width_increasing_sequence.pl',
    'src/increasing_width_increasing_terrace.pl',
    'src/increasing_width_inflexion.pl',
    'src/increasing_width_peak.pl',
    'src/increasing_width_plain.pl',
    'src/increasing_width_plateau.pl',
    'src/increasing_width_proper_plain.pl',
    'src/increasing_width_proper_plateau.pl',
    'src/increasing_width_steady_sequence.pl',
    'src/increasing_width_strictly_decreasing_sequence.pl',
    'src/increasing_width_strictly_increasing_sequence.pl',
    'src/increasing_width_summit.pl',
    'src/increasing_width_valley.pl',
    'src/increasing_width_zigzag.pl',
    'src/index_bump_on_decreasing_sequence.pl',
    'src/index_decreasing.pl',
    'src/index_decreasing_sequence.pl',
    'src/index_decreasing_terrace.pl',
    'src/index_dip_on_increasing_sequence.pl',
    'src/index_gorge.pl',
    'src/index_increasing.pl',
    'src/index_increasing_sequence.pl',
    'src/index_increasing_terrace.pl',
    'src/index_inflexion.pl',
    'src/index_peak.pl',
    'src/index_plain.pl',
    'src/index_plateau.pl',
    'src/index_proper_plain.pl',
    'src/index_proper_plateau.pl',
    'src/index_steady.pl',
    'src/index_steady_sequence.pl',
    'src/index_strictly_decreasing_sequence.pl',
    'src/index_strictly_increasing_sequence.pl',
    'src/index_summit.pl',
    'src/index_valley.pl',
    'src/index_zigzag.pl',
    'src/max_bump_on_decreasing_sequence.pl',
    'src/max_decreasing.pl',
    'src/max_decreasing_sequence.pl',
    'src/max_dip_on_increasing_sequence.pl',
    'src/max_height_decreasing_terrace.pl',
    'src/max_height_increasing_terrace.pl',
    'src/max_height_plain.pl',
    'src/max_height_plateau.pl',
    'src/max_height_proper_plain.pl',
    'src/max_height_proper_plateau.pl',
    'src/max_height_steady.pl',
    'src/max_height_steady_sequence.pl',
    'src/max_increasing.pl',
    'src/max_increasing_sequence.pl',
    'src/max_inflexion.pl',
    'src/max_max_bump_on_decreasing_sequence.pl',
    'src/max_max_decreasing.pl',
    'src/max_max_decreasing_sequence.pl',
    'src/max_max_dip_on_increasing_sequence.pl',
    'src/max_max_increasing.pl',
    'src/max_max_increasing_sequence.pl',
    'src/max_max_inflexion.pl',
    'src/max_max_peak.pl',
    'src/max_max_strictly_decreasing_sequence.pl',
    'src/max_max_strictly_increasing_sequence.pl',
    'src/max_max_summit.pl',
    'src/max_max_zigzag.pl',
    'src/max_min_bump_on_decreasing_sequence.pl',
    'src/max_min_decreasing.pl',
    'src/max_min_decreasing_sequence.pl',
    'src/max_min_dip_on_increasing_sequence.pl',
    'src/max_min_gorge.pl',
    'src/max_min_increasing.pl',
    'src/max_min_increasing_sequence.pl',
    'src/max_min_inflexion.pl',
    'src/max_min_strictly_decreasing_sequence.pl',
    'src/max_min_strictly_increasing_sequence.pl',
    'src/max_min_valley.pl',
    'src/max_min_zigzag.pl',
    'src/max_peak.pl',
    'src/max_range_decreasing.pl',
    'src/max_range_decreasing_sequence.pl',
    'src/max_range_increasing.pl',
    'src/max_range_increasing_sequence.pl',
    'src/max_range_strictly_decreasing_sequence.pl',
    'src/max_range_strictly_increasing_sequence.pl',
    'src/max_strictly_decreasing_sequence.pl',
    'src/max_strictly_increasing_sequence.pl',
    'src/max_summit.pl',
    'src/max_surf_bump_on_decreasing_sequence.pl',
    'src/max_surf_decreasing.pl',
    'src/max_surf_decreasing_sequence.pl',
    'src/max_surf_decreasing_terrace.pl',
    'src/max_surf_dip_on_increasing_sequence.pl',
    'src/max_surf_gorge.pl',
    'src/max_surf_increasing.pl',
    'src/max_surf_increasing_sequence.pl',
    'src/max_surf_increasing_terrace.pl',
    'src/max_surf_inflexion.pl',
    'src/max_surf_peak.pl',
    'src/max_surf_plain.pl',
    'src/max_surf_plateau.pl',
    'src/max_surf_proper_plain.pl',
    'src/max_surf_proper_plateau.pl',
    'src/max_surf_steady.pl',
    'src/max_surf_steady_sequence.pl',
    'src/max_surf_strictly_decreasing_sequence.pl',
    'src/max_surf_strictly_increasing_sequence.pl',
    'src/max_surf_summit.pl',
    'src/max_surf_valley.pl',
    'src/max_surf_zigzag.pl',
    'src/max_width_decreasing_sequence.pl',
    'src/max_width_decreasing_terrace.pl',
    'src/max_width_gorge.pl',
    'src/max_width_increasing_sequence.pl',
    'src/max_width_increasing_terrace.pl',
    'src/max_width_inflexion.pl',
    'src/max_width_peak.pl',
    'src/max_width_plain.pl',
    'src/max_width_plateau.pl',
    'src/max_width_proper_plain.pl',
    'src/max_width_proper_plateau.pl',
    'src/max_width_steady_sequence.pl',
    'src/max_width_strictly_decreasing_sequence.pl',
    'src/max_width_strictly_increasing_sequence.pl',
    'src/max_width_summit.pl',
    'src/max_width_valley.pl',
    'src/max_width_zigzag.pl',
    'src/max_zigzag.pl',
    'src/min_bump_on_decreasing_sequence.pl',
    'src/min_decreasing.pl',
    'src/min_decreasing_sequence.pl',
    'src/min_dip_on_increasing_sequence.pl',
    'src/min_gorge.pl',
    'src/min_height_decreasing_terrace.pl',
    'src/min_height_increasing_terrace.pl',
    'src/min_height_plain.pl',
    'src/min_height_plateau.pl',
    'src/min_height_proper_plain.pl',
    'src/min_height_proper_plateau.pl',
    'src/min_height_steady.pl',
    'src/min_height_steady_sequence.pl',
    'src/min_increasing.pl',
    'src/min_increasing_sequence.pl',
    'src/min_inflexion.pl',
    'src/min_max_bump_on_decreasing_sequence.pl',
    'src/min_max_decreasing.pl',
    'src/min_max_decreasing_sequence.pl',
    'src/min_max_dip_on_increasing_sequence.pl',
    'src/min_max_increasing.pl',
    'src/min_max_increasing_sequence.pl',
    'src/min_max_inflexion.pl',
    'src/min_max_peak.pl',
    'src/min_max_strictly_decreasing_sequence.pl',
    'src/min_max_strictly_increasing_sequence.pl',
    'src/min_max_summit.pl',
    'src/min_max_zigzag.pl',
    'src/min_min_bump_on_decreasing_sequence.pl',
    'src/min_min_decreasing.pl',
    'src/min_min_decreasing_sequence.pl',
    'src/min_min_dip_on_increasing_sequence.pl',
    'src/min_min_gorge.pl',
    'src/min_min_increasing.pl',
    'src/min_min_increasing_sequence.pl',
    'src/min_min_inflexion.pl',
    'src/min_min_strictly_decreasing_sequence.pl',
    'src/min_min_strictly_increasing_sequence.pl',
    'src/min_min_valley.pl',
    'src/min_min_zigzag.pl',
    'src/min_range_decreasing.pl',
    'src/min_range_decreasing_sequence.pl',
    'src/min_range_increasing.pl',
    'src/min_range_increasing_sequence.pl',
    'src/min_range_strictly_decreasing_sequence.pl',
    'src/min_range_strictly_increasing_sequence.pl',
    'src/min_strictly_decreasing_sequence.pl',
    'src/min_strictly_increasing_sequence.pl',
    'src/min_surf_bump_on_decreasing_sequence.pl',
    'src/min_surf_decreasing.pl',
    'src/min_surf_decreasing_sequence.pl',
    'src/min_surf_decreasing_terrace.pl',
    'src/min_surf_dip_on_increasing_sequence.pl',
    'src/min_surf_gorge.pl',
    'src/min_surf_increasing.pl',
    'src/min_surf_increasing_sequence.pl',
    'src/min_surf_increasing_terrace.pl',
    'src/min_surf_inflexion.pl',
    'src/min_surf_peak.pl',
    'src/min_surf_plain.pl',
    'src/min_surf_plateau.pl',
    'src/min_surf_proper_plain.pl',
    'src/min_surf_proper_plateau.pl',
    'src/min_surf_steady.pl',
    'src/min_surf_steady_sequence.pl',
    'src/min_surf_strictly_decreasing_sequence.pl',
    'src/min_surf_strictly_increasing_sequence.pl',
    'src/min_surf_summit.pl',
    'src/min_surf_valley.pl',
    'src/min_surf_zigzag.pl',
    'src/min_valley.pl',
    'src/min_width_decreasing_sequence.pl',
    'src/min_width_decreasing_terrace.pl',
    'src/min_width_gorge.pl',
    'src/min_width_increasing_sequence.pl',
    'src/min_width_increasing_terrace.pl',
    'src/min_width_inflexion.pl',
    'src/min_width_peak.pl',
    'src/min_width_plain.pl',
    'src/min_width_plateau.pl',
    'src/min_width_proper_plain.pl',
    'src/min_width_proper_plateau.pl',
    'src/min_width_steady_sequence.pl',
    'src/min_width_strictly_decreasing_sequence.pl',
    'src/min_width_strictly_increasing_sequence.pl',
    'src/min_width_summit.pl',
    'src/min_width_valley.pl',
    'src/min_width_zigzag.pl',
    'src/min_zigzag.pl',
    'src/nb_bump_on_decreasing_sequence.pl',
    'src/nb_decreasing.pl',
    'src/nb_decreasing_sequence.pl',
    'src/nb_decreasing_terrace.pl',
    'src/nb_dip_on_increasing_sequence.pl',
    'src/nb_gorge.pl',
    'src/nb_increasing.pl',
    'src/nb_increasing_sequence.pl',
    'src/nb_increasing_terrace.pl',
    'src/nb_inflexion.pl',
    'src/nb_peak.pl',
    'src/nb_plain.pl',
    'src/nb_plateau.pl',
    'src/nb_proper_plain.pl',
    'src/nb_proper_plateau.pl',
    'src/nb_steady.pl',
    'src/nb_steady_sequence.pl',
    'src/nb_strictly_decreasing_sequence.pl',
    'src/nb_strictly_increasing_sequence.pl',
    'src/nb_summit.pl',
    'src/nb_valley.pl',
    'src/nb_zigzag.pl',
    'src/pos_max_height_decreasing_terrace.pl',
    'src/pos_max_height_increasing_terrace.pl',
    'src/pos_max_height_plain.pl',
    'src/pos_max_height_plateau.pl',
    'src/pos_max_height_proper_plain.pl',
    'src/pos_max_height_proper_plateau.pl',
    'src/pos_max_height_steady.pl',
    'src/pos_max_height_steady_sequence.pl',
    'src/pos_max_max_bump_on_decreasing_sequence.pl',
    'src/pos_max_max_decreasing.pl',
    'src/pos_max_max_decreasing_sequence.pl',
    'src/pos_max_max_dip_on_increasing_sequence.pl',
    'src/pos_max_max_increasing.pl',
    'src/pos_max_max_increasing_sequence.pl',
    'src/pos_max_max_inflexion.pl',
    'src/pos_max_max_peak.pl',
    'src/pos_max_max_strictly_decreasing_sequence.pl',
    'src/pos_max_max_strictly_increasing_sequence.pl',
    'src/pos_max_max_summit.pl',
    'src/pos_max_max_zigzag.pl',
    'src/pos_max_min_bump_on_decreasing_sequence.pl',
    'src/pos_max_min_decreasing.pl',
    'src/pos_max_min_decreasing_sequence.pl',
    'src/pos_max_min_dip_on_increasing_sequence.pl',
    'src/pos_max_min_gorge.pl',
    'src/pos_max_min_increasing.pl',
    'src/pos_max_min_increasing_sequence.pl',
    'src/pos_max_min_inflexion.pl',
    'src/pos_max_min_strictly_decreasing_sequence.pl',
    'src/pos_max_min_strictly_increasing_sequence.pl',
    'src/pos_max_min_valley.pl',
    'src/pos_max_min_zigzag.pl',
    'src/pos_max_surf_bump_on_decreasing_sequence.pl',
    'src/pos_max_surf_decreasing.pl',
    'src/pos_max_surf_decreasing_sequence.pl',
    'src/pos_max_surf_decreasing_terrace.pl',
    'src/pos_max_surf_dip_on_increasing_sequence.pl',
    'src/pos_max_surf_gorge.pl',
    'src/pos_max_surf_increasing.pl',
    'src/pos_max_surf_increasing_sequence.pl',
    'src/pos_max_surf_increasing_terrace.pl',
    'src/pos_max_surf_inflexion.pl',
    'src/pos_max_surf_peak.pl',
    'src/pos_max_surf_plain.pl',
    'src/pos_max_surf_plateau.pl',
    'src/pos_max_surf_proper_plain.pl',
    'src/pos_max_surf_proper_plateau.pl',
    'src/pos_max_surf_steady.pl',
    'src/pos_max_surf_steady_sequence.pl',
    'src/pos_max_surf_strictly_decreasing_sequence.pl',
    'src/pos_max_surf_strictly_increasing_sequence.pl',
    'src/pos_max_surf_summit.pl',
    'src/pos_max_surf_valley.pl',
    'src/pos_max_surf_zigzag.pl',
    'src/pos_max_width_decreasing_sequence.pl',
    'src/pos_max_width_decreasing_terrace.pl',
    'src/pos_max_width_gorge.pl',
    'src/pos_max_width_increasing_sequence.pl',
    'src/pos_max_width_increasing_terrace.pl',
    'src/pos_max_width_inflexion.pl',
    'src/pos_max_width_peak.pl',
    'src/pos_max_width_plain.pl',
    'src/pos_max_width_plateau.pl',
    'src/pos_max_width_proper_plain.pl',
    'src/pos_max_width_proper_plateau.pl',
    'src/pos_max_width_steady_sequence.pl',
    'src/pos_max_width_strictly_decreasing_sequence.pl',
    'src/pos_max_width_strictly_increasing_sequence.pl',
    'src/pos_max_width_summit.pl',
    'src/pos_max_width_valley.pl',
    'src/pos_max_width_zigzag.pl',
    'src/pos_min_height_decreasing_terrace.pl',
    'src/pos_min_height_increasing_terrace.pl',
    'src/pos_min_height_plain.pl',
    'src/pos_min_height_plateau.pl',
    'src/pos_min_height_proper_plain.pl',
    'src/pos_min_height_proper_plateau.pl',
    'src/pos_min_height_steady.pl',
    'src/pos_min_height_steady_sequence.pl',
    'src/pos_min_max_bump_on_decreasing_sequence.pl',
    'src/pos_min_max_decreasing.pl',
    'src/pos_min_max_decreasing_sequence.pl',
    'src/pos_min_max_dip_on_increasing_sequence.pl',
    'src/pos_min_max_increasing.pl',
    'src/pos_min_max_increasing_sequence.pl',
    'src/pos_min_max_inflexion.pl',
    'src/pos_min_max_peak.pl',
    'src/pos_min_max_strictly_decreasing_sequence.pl',
    'src/pos_min_max_strictly_increasing_sequence.pl',
    'src/pos_min_max_summit.pl',
    'src/pos_min_max_zigzag.pl',
    'src/pos_min_min_bump_on_decreasing_sequence.pl',
    'src/pos_min_min_decreasing.pl',
    'src/pos_min_min_decreasing_sequence.pl',
    'src/pos_min_min_dip_on_increasing_sequence.pl',
    'src/pos_min_min_gorge.pl',
    'src/pos_min_min_increasing.pl',
    'src/pos_min_min_increasing_sequence.pl',
    'src/pos_min_min_inflexion.pl',
    'src/pos_min_min_strictly_decreasing_sequence.pl',
    'src/pos_min_min_strictly_increasing_sequence.pl',
    'src/pos_min_min_valley.pl',
    'src/pos_min_min_zigzag.pl',
    'src/pos_min_surf_bump_on_decreasing_sequence.pl',
    'src/pos_min_surf_decreasing.pl',
    'src/pos_min_surf_decreasing_sequence.pl',
    'src/pos_min_surf_decreasing_terrace.pl',
    'src/pos_min_surf_dip_on_increasing_sequence.pl',
    'src/pos_min_surf_gorge.pl',
    'src/pos_min_surf_increasing.pl',
    'src/pos_min_surf_increasing_sequence.pl',
    'src/pos_min_surf_increasing_terrace.pl',
    'src/pos_min_surf_inflexion.pl',
    'src/pos_min_surf_peak.pl',
    'src/pos_min_surf_plain.pl',
    'src/pos_min_surf_plateau.pl',
    'src/pos_min_surf_proper_plain.pl',
    'src/pos_min_surf_proper_plateau.pl',
    'src/pos_min_surf_steady.pl',
    'src/pos_min_surf_steady_sequence.pl',
    'src/pos_min_surf_strictly_decreasing_sequence.pl',
    'src/pos_min_surf_strictly_increasing_sequence.pl',
    'src/pos_min_surf_summit.pl',
    'src/pos_min_surf_valley.pl',
    'src/pos_min_surf_zigzag.pl',
    'src/pos_min_width_decreasing_sequence.pl',
    'src/pos_min_width_decreasing_terrace.pl',
    'src/pos_min_width_gorge.pl',
    'src/pos_min_width_increasing_sequence.pl',
    'src/pos_min_width_increasing_terrace.pl',
    'src/pos_min_width_inflexion.pl',
    'src/pos_min_width_peak.pl',
    'src/pos_min_width_plain.pl',
    'src/pos_min_width_plateau.pl',
    'src/pos_min_width_proper_plain.pl',
    'src/pos_min_width_proper_plateau.pl',
    'src/pos_min_width_steady_sequence.pl',
    'src/pos_min_width_strictly_decreasing_sequence.pl',
    'src/pos_min_width_strictly_increasing_sequence.pl',
    'src/pos_min_width_summit.pl',
    'src/pos_min_width_valley.pl',
    'src/pos_min_width_zigzag.pl',
    'src/sum_height_decreasing_terrace.pl',
    'src/sum_height_increasing_terrace.pl',
    'src/sum_height_plain.pl',
    'src/sum_height_plateau.pl',
    'src/sum_height_proper_plain.pl',
    'src/sum_height_proper_plateau.pl',
    'src/sum_height_steady.pl',
    'src/sum_height_steady_sequence.pl',
    'src/sum_max_bump_on_decreasing_sequence.pl',
    'src/sum_max_decreasing.pl',
    'src/sum_max_decreasing_sequence.pl',
    'src/sum_max_dip_on_increasing_sequence.pl',
    'src/sum_max_increasing.pl',
    'src/sum_max_increasing_sequence.pl',
    'src/sum_max_inflexion.pl',
    'src/sum_max_peak.pl',
    'src/sum_max_strictly_decreasing_sequence.pl',
    'src/sum_max_strictly_increasing_sequence.pl',
    'src/sum_max_summit.pl',
    'src/sum_max_zigzag.pl',
    'src/sum_min_bump_on_decreasing_sequence.pl',
    'src/sum_min_decreasing.pl',
    'src/sum_min_decreasing_sequence.pl',
    'src/sum_min_dip_on_increasing_sequence.pl',
    'src/sum_min_gorge.pl',
    'src/sum_min_increasing.pl',
    'src/sum_min_increasing_sequence.pl',
    'src/sum_min_inflexion.pl',
    'src/sum_min_strictly_decreasing_sequence.pl',
    'src/sum_min_strictly_increasing_sequence.pl',
    'src/sum_min_valley.pl',
    'src/sum_min_zigzag.pl',
    'src/sum_range_decreasing.pl',
    'src/sum_range_decreasing_sequence.pl',
    'src/sum_range_increasing.pl',
    'src/sum_range_increasing_sequence.pl',
    'src/sum_range_strictly_decreasing_sequence.pl',
    'src/sum_range_strictly_increasing_sequence.pl',
    'src/sum_surf_bump_on_decreasing_sequence.pl',
    'src/sum_surf_decreasing.pl',
    'src/sum_surf_decreasing_sequence.pl',
    'src/sum_surf_decreasing_terrace.pl',
    'src/sum_surf_dip_on_increasing_sequence.pl',
    'src/sum_surf_gorge.pl',
    'src/sum_surf_increasing.pl',
    'src/sum_surf_increasing_sequence.pl',
    'src/sum_surf_increasing_terrace.pl',
    'src/sum_surf_inflexion.pl',
    'src/sum_surf_peak.pl',
    'src/sum_surf_plain.pl',
    'src/sum_surf_plateau.pl',
    'src/sum_surf_proper_plain.pl',
    'src/sum_surf_proper_plateau.pl',
    'src/sum_surf_steady.pl',
    'src/sum_surf_steady_sequence.pl',
    'src/sum_surf_strictly_decreasing_sequence.pl',
    'src/sum_surf_strictly_increasing_sequence.pl',
    'src/sum_surf_summit.pl',
    'src/sum_surf_valley.pl',
    'src/sum_surf_zigzag.pl',
    'src/sum_width_decreasing_sequence.pl',
    'src/sum_width_decreasing_terrace.pl',
    'src/sum_width_gorge.pl',
    'src/sum_width_increasing_sequence.pl',
    'src/sum_width_increasing_terrace.pl',
    'src/sum_width_inflexion.pl',
    'src/sum_width_peak.pl',
    'src/sum_width_plain.pl',
    'src/sum_width_plateau.pl',
    'src/sum_width_proper_plain.pl',
    'src/sum_width_proper_plateau.pl',
    'src/sum_width_steady_sequence.pl',
    'src/sum_width_strictly_decreasing_sequence.pl',
    'src/sum_width_strictly_increasing_sequence.pl',
    'src/sum_width_summit.pl',
    'src/sum_width_valley.pl',
    'src/sum_width_zigzag.pl',
    'src/surf_bump_on_decreasing_sequence.pl',
    'src/surf_decreasing.pl',
    'src/surf_decreasing_sequence.pl',
    'src/surf_decreasing_terrace.pl',
    'src/surf_dip_on_increasing_sequence.pl',
    'src/surf_gorge.pl',
    'src/surf_increasing.pl',
    'src/surf_increasing_sequence.pl',
    'src/surf_increasing_terrace.pl',
    'src/surf_inflexion.pl',
    'src/surf_peak.pl',
    'src/surf_plain.pl',
    'src/surf_plateau.pl',
    'src/surf_proper_plain.pl',
    'src/surf_proper_plateau.pl',
    'src/surf_steady.pl',
    'src/surf_steady_sequence.pl',
    'src/surf_strictly_decreasing_sequence.pl',
    'src/surf_strictly_increasing_sequence.pl',
    'src/surf_summit.pl',
    'src/surf_valley.pl',
    'src/surf_zigzag.pl',
    'src/width_decreasing_sequence.pl',
    'src/width_decreasing_terrace.pl',
    'src/width_gorge.pl',
    'src/width_increasing_sequence.pl',
    'src/width_increasing_terrace.pl',
    'src/width_inflexion.pl',
    'src/width_peak.pl',
    'src/width_plain.pl',
    'src/width_plateau.pl',
    'src/width_proper_plain.pl',
    'src/width_proper_plateau.pl',
    'src/width_steady_sequence.pl',
    'src/width_strictly_decreasing_sequence.pl',
    'src/width_strictly_increasing_sequence.pl',
    'src/width_summit.pl',
    'src/width_valley.pl',
    'src/width_zigzag.pl',
    'empty.pl']).


src.pl


%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
%
% Time-series constraints in MiniZinc 
%
% author: Ekaterina Arafailova, Mines Nantes
% email: ekaterina.arafailova@mines-nantes.fr
%
% last revision: July 2016
% version: 1.0 
%
% This Source Code Form is subject to the terms of the Mozilla Public
% License, v. 2.0. If a copy of the MPL was not distributed with this
% file, You can obtain one at http://mozilla.org/MPL/2.0/.
%
% Instructions: 
%
% 1. predicate time-series constraints:
% predicate time_series_constraints(string: predicate, string: feature, string: pattern, array[int] of var int: x)
% 'predicate' is one of  {"all_equal", "decreasing", "increasing"}
% 'feature' is one of {"max", "min", "range", "surface", "width"}
% 'pattern' is one of {"bump_on_decreasing_sequence", "decreasing", "decreasing_sequence", "decreasing_terrace",
%                  "dip_on_increasing_sequence", "gorge", "increasing", "increasing_sequence", "increasing_terrace",
%                  "peak", "plain", "plateau", "proper_plain", "proper_plateau", "steady", "steady_sequence",
%                  "strictly_decreasing_sequence", "strictly_increasing_sequence", "summit", "valley", "zigzag"}
% Note: some combinations of aggregator, feature, pattern do not exist
% 'x' is an already declared array of time-series variables with finite domains, 
% returns true if 'predicate' is true.
% Example: predicate = "all_equal", feature = "max", pattern = "peak" 
% the predicate returns true if all peaks in an input time series have the same maximum
%
% 2. functional time-series constraints:
% predicate time_series_constraints(string: aggregator, string: feature, 
%                                   string: pattern, array[int] of var int: x, var int: result)
% 'aggregator' is one of {"max", "min", "sum"}
% 'feature' is one of {"max", "min", "one", "range", "surface", "width"}
% 'pattern' is one of {"bump_on_decreasing_sequence", "decreasing", "decreasing_sequence", "decreasing_terrace",
%                  "dip_on_increasing_sequence", "gorge", "increasing", "increasing_sequence", "increasing_terrace",
%                  "peak", "plain", "plateau", "proper_plain", "proper_plateau", "steady", "steady_sequence",
%                  "strictly_decreasing_sequence", "strictly_increasing_sequence", "summit", "valley", "zigzag"}
% Note: some combinations of aggregator, feature, pattern do not exist
% 'x' is an already declared array of time-series variables with finite domains, 
% constrains 'result' to be the value computed from a time-series.
% Example: predicate = "sum", feature = "one", pattern = "peak" 
% then result = the number of peaks in an input time series
%
% function var:int time_series_constraints(string: aggregator, string: feature, 
%                                          string: pattern, array[int] of var int: x)
% 'feature' is one of {"max", "min", "one", "range", "surface", "width"}
% 'pattern' is one of {"bump_on_decreasing_sequence", "decreasing", "decreasing_sequence", "decreasing_terrace",
%                  "dip_on_increasing_sequence", "gorge", "increasing", "increasing_sequence", "increasing_terrace",
%                  "peak", "plain", "plateau", "proper_plain", "proper_plateau", "steady", "steady_sequence",
%                  "strictly_decreasing_sequence", "strictly_increasing_sequence", "summit", "valley", "zigzag"}
% Note: some combinations of aggregator, feature, pattern do not exist
% 'x' is an already declared array of time-series variables with finite domains, 
% returns the value computed from a time-series. 
% Example: predicate = "sum", feature = "one", pattern = "peak" 
% returns the number of peaks in an input time series
% 
% 3. footprint time-series constraints:
% predicate time_series_constraints(string: pattern, array[int] of var int: x, array[int] of var int: p)
% 'pattern' is one of {"bump_on_decreasing_sequence", "decreasing", "decreasing_sequence", "decreasing_terrace",
%                  "dip_on_increasing_sequence", "gorge", "increasing", "increasing_sequence", "increasing_terrace",
%                  "peak", "plain", "plateau", "proper_plain", "proper_plateau", "steady", "steady_sequence",
%                  "strictly_decreasing_sequence", "strictly_increasing_sequence", "summit", "valley", "zigzag"}
% 'x' is an already declared array of time-series variables with finite domains, 
% 'p' is footprint of time series in x. 
% constrains 'p' to be the footprint of a time series in 'x'.
% Example: predicate = "sum", feature = "one", pattern = "peak", x = [1,2,1,0,3,4,4,2,1] 
% then p = [0,1,1,0,2,2,2,2,0]
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function var int: time_series_constraint(string: aggregator,
                                            string: feature, 
                                             string: pattern, 
                              array[int] of var int: x) ::promise_total =
      let {var int: result} in
          result;

predicate time_series_constraint_predicate(string: predicate_name,
                                           string: feature,
                                           string: pattern,
                            array[int] of var int: x) = 
let { var int: result = 0} in
  time_series_constraint(predicate_name, feature, pattern, x, result);

predicate time_series_constraint_footprint(string: pattern,
                            array[int] of var int: x,
                            array[int] of var int: p) = 
let { var int: result = 0} in
  good_pattern(pattern)      /\
  impose_time_series_constraint1("footprint", "footprint", pattern, x, p, result);


predicate time_series_constraint(string: aggregator,
                                 string: feature, 
                                 string: pattern, 
                  array[int] of var int: x,
                                var int: result) =
  let {
        int: time_series_length = length(x),
        array[1..1] of var 0..0: P, %not used for function and predicate constraints, only footprint
  } in
  good_pattern(pattern)      /\
  assert(feature = "height"  \/
         feature = "max"     \/
         feature = "min"     \/
         feature = "one"     \/
         feature = "range"   \/
         feature = "surf"    \/
         feature = "width"   \/
         feature = "footprint",
         "Sorry, the feature " ++show(feature)++ " currently does not exist",
  
  assert(aggregator = "max"        \/
         aggregator = "min"        \/
         aggregator = "sum"        \/
         aggregator = "all_equal"  \/
         aggregator = "decreasing" \/
         aggregator = "increasing" \/
         aggregator = "footprint",
         "Sorry, the aggregator " ++show(aggregator)++ " currently does not exist",

  assert(aggregator = "max"         /\ feature != "one"       \/
         aggregator = "min"         /\ feature != "one"       \/
         aggregator = "all_equal"   /\ feature != "one"       \/
         aggregator = "decreasing"  /\ feature != "one"       \/
         aggregator = "increasing"  /\ feature != "one"       \/
         aggregator = "footprint"   /\ feature != "footprint" \/
         aggregator = "sum",
         "The 'one' feature can be only in combination with the 'sum' aggregator",

  assert(feature = "max"  /\  pattern != "decreasing_terrace"
                          /\  pattern != "gorge"
                          /\  pattern != "increasing_terrace"
                          /\  pattern != "plain" 
                          /\  pattern != "plateau" 
                          /\  pattern != "proper_plain" 
                          /\  pattern != "proper_plateau" 
                          /\  pattern != "steady" 
                          /\  pattern != "steady_sequence" 
                          /\  pattern != "valley" \/
        feature != "max",
        "The 'max' feature cannot be in combination with the '"++show(pattern)++"' pattern.",

  assert(feature = "min"  /\ pattern != "peak"
                          /\ pattern != "summit" \/
        feature != "min",
        "The 'min' feature cannot be in combination with the '"++show(pattern)++"' pattern.",
  
  assert(feature = "height"  /\ (pattern = "decreasing_terrace" 
                             \/  pattern = "increasing_terrace"
                             \/  pattern = "plain" 
                             \/  pattern = "plateau" 
                             \/  pattern = "proper_plain" 
                             \/  pattern = "proper_plateau" 
                             \/  pattern = "steady"
                             \/  pattern = "steady_sequence") \/
        feature != "height",
        "The 'height' feature cannot be in combination with the '"++show(pattern)++"' pattern.",
  
  assert(feature = "range"   /\ (pattern  = "decreasing" 
                             \/  pattern = "decreasing_sequence"
                             \/  pattern = "increasing" 
                             \/  pattern = "increasing_sequence" 
                             \/  pattern = "strictly_decreasing_sequence" 
                             \/  pattern = "strictly_increasing_sequence") \/ 
        feature != "range",
        "The 'range' feature cannot be in combination with the '"++show(pattern)++"' pattern.",
  
  assert(feature = "width"  /\  pattern != "bump_on_decreasing_sequence" 
                            /\  pattern != "decreasing"
                            /\  pattern != "dip_on_increasing_sequence" 
                            /\  pattern != "increasing" 
                            /\  pattern != "steady" \/
        feature != "width",
        "The 'width' feature cannot be in combination with the '"++show(pattern)++"' pattern.",
         
  impose_time_series_constraint1(aggregator, feature, pattern, x, P, result)))))))));

predicate good_pattern(string: pattern) =
   assert(pattern= "bump_on_decreasing_sequence"  \/
        pattern = "decreasing"                   \/
        pattern = "decreasing_sequence"          \/
        pattern = "decreasing_terrace"           \/
        pattern = "dip_on_increasing_sequence"   \/
        pattern = "gorge"                        \/
        pattern = "increasing"                   \/
        pattern = "increasing_sequence"          \/
        pattern = "increasing_terrace"           \/
        pattern = "inflexion"                    \/
        pattern = "peak"                         \/
        pattern = "plain"                        \/
        pattern = "plateau"                      \/
        pattern = "proper_plain"                 \/
        pattern = "proper_plateau"               \/
        pattern = "steady"                       \/
        pattern = "steady_sequence"              \/
        pattern = "strictly_decreasing_sequence" \/
        pattern = "strictly_increasing_sequence" \/
        pattern = "summit"                       \/
        pattern = "valley"                       \/
        pattern = "zigzag",
        "Sorry, the pattern " ++show(pattern)++ " currently does not exist");
  
        
  

predicate impose_time_series_constraint1(string: aggregator,
                                         string: feature, 
                                         string: pattern, 
                          array[int] of var int: x,
                          array[int] of var int: P,
                                        var int: result) =
  let{
       % common parameters 
        int: not_in    = not_in(), 
        int: not_in_r  = not_in_r(), 
        int: not_in_a  = not_in_a(),
        int: maybe_b   = maybe_b(),
        int: found     = found(), 
        int: found_end = found_end(), 
        int: maybe_a   = maybe_a(),
        int: in_p      = in_p(),
  
        int: smaller = smaller(), 
        int: equal   = equal(), 
        int: greater = greater(),
  
        int: nb_transition_params = 4,
        
       % transducers
       %bump_on_decreasing_sequence
        int:after_bump_on_decreasing_sequence = 1,
        int:s_bump_on_decreasing_sequence = 1,
        int:r_bump_on_decreasing_sequence = 2,
        int:t_bump_on_decreasing_sequence = 3,
        int:u_bump_on_decreasing_sequence = 4,
        int:v_bump_on_decreasing_sequence = 5,
        int:initial_state_bump_on_decreasing_sequence = s_bump_on_decreasing_sequence,
        int:nb_of_states_bump_on_decreasing_sequence = 5,
        array[1..nb_of_states_bump_on_decreasing_sequence*3,1..nb_transition_params]
              of int:  Transitions_bump_on_decreasing_sequence = 
                  [|  s_bump_on_decreasing_sequence, smaller, s_bump_on_decreasing_sequence, not_in, 
                   | s_bump_on_decreasing_sequence, equal, s_bump_on_decreasing_sequence, not_in, 
                   | s_bump_on_decreasing_sequence, greater, r_bump_on_decreasing_sequence, not_in, 
                   | r_bump_on_decreasing_sequence, smaller, s_bump_on_decreasing_sequence, not_in, 
                   | r_bump_on_decreasing_sequence, equal, s_bump_on_decreasing_sequence, not_in, 
                   | r_bump_on_decreasing_sequence, greater, t_bump_on_decreasing_sequence, not_in, 
                   | t_bump_on_decreasing_sequence, greater, t_bump_on_decreasing_sequence, not_in, 
                   | t_bump_on_decreasing_sequence, equal, s_bump_on_decreasing_sequence, not_in, 
                   | t_bump_on_decreasing_sequence, smaller, u_bump_on_decreasing_sequence, maybe_b, 
                   | u_bump_on_decreasing_sequence, smaller, s_bump_on_decreasing_sequence, not_in_r, 
                   | u_bump_on_decreasing_sequence, equal, s_bump_on_decreasing_sequence, not_in_r, 
                   | u_bump_on_decreasing_sequence, greater, v_bump_on_decreasing_sequence, maybe_b, 
                   | v_bump_on_decreasing_sequence, smaller, s_bump_on_decreasing_sequence, not_in_r, 
                   | v_bump_on_decreasing_sequence, equal, s_bump_on_decreasing_sequence, not_in_r, 
                   | v_bump_on_decreasing_sequence, greater, t_bump_on_decreasing_sequence, found_end, 
                  |],
         
        %decreasing
        int:after_decreasing = 0,
        int:s_decreasing = 1,
        int:initial_state_decreasing = s_decreasing,
        int:nb_of_states_decreasing = 1,
        array[1..nb_of_states_decreasing*3,1..nb_transition_params]
             of int: Transitions_decreasing = 
                                 [| s_decreasing, greater, s_decreasing, found_end, 
                                  | s_decreasing, smaller, s_decreasing, not_in, 
                                  | s_decreasing, equal, s_decreasing, not_in, 
                                  |],
         
        %decreasing_sequence
        int:after_decreasing_sequence = 0,
        int:s_decreasing_sequence = 1,
        int:t_decreasing_sequence = 2,
        int:initial_state_decreasing_sequence = s_decreasing_sequence,
        int:nb_of_states_decreasing_sequence = 2,
        array[1..nb_of_states_decreasing_sequence*3,1..nb_transition_params] 
              of int: Transitions_decreasing_sequence = 
                                          [| s_decreasing_sequence, greater, t_decreasing_sequence, found, 
                                           | s_decreasing_sequence, smaller, s_decreasing_sequence, not_in, 
                                           | s_decreasing_sequence, equal, s_decreasing_sequence, not_in, 
                                           | t_decreasing_sequence, greater, t_decreasing_sequence, in_p, 
                                           | t_decreasing_sequence, equal, t_decreasing_sequence, maybe_a, 
                                           | t_decreasing_sequence, smaller, s_decreasing_sequence, not_in_a, 
                                           |],
         
        %decreasing_terrace
        int:after_decreasing_terrace = 1,
        int:s_decreasing_terrace = 1,
        int:r_decreasing_terrace = 2,
        int:t_decreasing_terrace = 3,
        int:initial_state_decreasing_terrace = s_decreasing_terrace,
        int:nb_of_states_decreasing_terrace = 3,
        array[1..nb_of_states_decreasing_terrace*3,1..nb_transition_params] 
            of int: Transitions_decreasing_terrace = 
                                         [| s_decreasing_terrace, greater, r_decreasing_terrace, not_in, 
                                          | s_decreasing_terrace, smaller, s_decreasing_terrace, not_in, 
                                          | s_decreasing_terrace, equal, s_decreasing_terrace, not_in, 
                                          | r_decreasing_terrace, greater, r_decreasing_terrace, not_in, 
                                          | r_decreasing_terrace, equal, t_decreasing_terrace, maybe_b, 
                                          | r_decreasing_terrace, smaller, s_decreasing_terrace, not_in, 
                                          | t_decreasing_terrace, greater, r_decreasing_terrace, found_end, 
                                          | t_decreasing_terrace, equal, t_decreasing_terrace, maybe_b, 
                                          | t_decreasing_terrace, smaller, s_decreasing_terrace, not_in_r, 
                                          |],
         
        %dip_on_increasing_sequence
        int:after_dip_on_increasing_sequence = 1,
        int:s_dip_on_increasing_sequence = 1,
        int:r_dip_on_increasing_sequence = 2,
        int:t_dip_on_increasing_sequence = 3,
        int:u_dip_on_increasing_sequence = 4,
        int:v_dip_on_increasing_sequence = 5,
        int:initial_state_dip_on_increasing_sequence = s_dip_on_increasing_sequence,
        int:nb_of_states_dip_on_increasing_sequence = 5,
        array[1..nb_of_states_dip_on_increasing_sequence*3,1..nb_transition_params] of 
              int: Transitions_dip_on_increasing_sequence= 
                          [| s_dip_on_increasing_sequence, greater, s_dip_on_increasing_sequence, not_in, 
                           | s_dip_on_increasing_sequence, equal, s_dip_on_increasing_sequence, not_in, 
                           | s_dip_on_increasing_sequence, smaller, r_dip_on_increasing_sequence, not_in, 
                           | r_dip_on_increasing_sequence, greater, s_dip_on_increasing_sequence, not_in, 
                           | r_dip_on_increasing_sequence, equal, s_dip_on_increasing_sequence, not_in, 
                           | r_dip_on_increasing_sequence, smaller, t_dip_on_increasing_sequence, not_in, 
                           | t_dip_on_increasing_sequence, smaller, t_dip_on_increasing_sequence, not_in, 
                           | t_dip_on_increasing_sequence, equal, s_dip_on_increasing_sequence, not_in, 
                           | t_dip_on_increasing_sequence, greater, u_dip_on_increasing_sequence, maybe_b, 
                           | u_dip_on_increasing_sequence, greater, s_dip_on_increasing_sequence, not_in_r, 
                           | u_dip_on_increasing_sequence, equal, s_dip_on_increasing_sequence, not_in_r, 
                           | u_dip_on_increasing_sequence, smaller, v_dip_on_increasing_sequence, maybe_b, 
                           | v_dip_on_increasing_sequence, greater, s_dip_on_increasing_sequence, not_in_r, 
                           | v_dip_on_increasing_sequence, equal, s_dip_on_increasing_sequence, not_in_r, 
                           | v_dip_on_increasing_sequence, smaller, t_dip_on_increasing_sequence, found_end, 
                           |],
         
        %gorge
        int:after_gorge = 1,
        int:s_gorge = 1,
        int:r_gorge = 2,
        int:t_gorge = 3,
        int:u_gorge = 4,
        int:initial_state_gorge = s_gorge,
        int:nb_of_states_gorge = 4,
        array[1..nb_of_states_gorge*3,1..nb_transition_params] of int:Transitions_gorge =  
                            [| s_gorge, smaller, s_gorge, not_in, 
                             | s_gorge, equal, s_gorge, not_in, 
                             | s_gorge, greater, r_gorge, not_in, 
                             | r_gorge, greater, r_gorge, maybe_b, 
                             | r_gorge, smaller, t_gorge, found, 
                             | r_gorge, equal, u_gorge, maybe_b, 
                             | t_gorge, equal, t_gorge, maybe_a, 
                             | t_gorge, smaller, t_gorge, in_p, 
                             | t_gorge, greater, r_gorge, not_in_a, 
                             | u_gorge, equal, u_gorge, maybe_b, 
                             | u_gorge, greater, r_gorge, maybe_b, 
                             | u_gorge, smaller, s_gorge, not_in_r, 
                             |],
         
        %increasing
        int:after_increasing = 0,
        int:s_increasing = 1,
        int:initial_state_increasing = s_increasing,
        int:nb_of_states_increasing = 1,
        array[1..nb_of_states_increasing*3,1..nb_transition_params] of int:Transitions_increasing = 
                                 [| s_increasing, greater, s_increasing, not_in, 
                                  | s_increasing, equal, s_increasing, not_in, 
                                  | s_increasing, smaller, s_increasing, found_end, 
                                  |],
         
        %increasing_sequence
        int:after_increasing_sequence = 0,
        int:s_increasing_sequence = 1,
        int:t_increasing_sequence = 2,
        int:initial_state_increasing_sequence = s_increasing_sequence,
        int:nb_of_states_increasing_sequence = 2,
        array[1..nb_of_states_increasing_sequence*3,1..nb_transition_params] of int:Transitions_increasing_sequence =
                                          [| s_increasing_sequence, greater, s_increasing_sequence, not_in, 
                                           | s_increasing_sequence, equal, s_increasing_sequence, not_in, 
                                           | s_increasing_sequence, smaller, t_increasing_sequence, found, 
                                           | t_increasing_sequence, greater, s_increasing_sequence, not_in_a, 
                                           | t_increasing_sequence, equal, t_increasing_sequence, maybe_a, 
                                           | t_increasing_sequence, smaller, t_increasing_sequence, in_p, 
                                           |],
         
        %increasing_terrace
        int:after_increasing_terrace = 1,
        int:s_increasing_terrace = 1,
        int:r_increasing_terrace = 2,
        int:t_increasing_terrace = 3,
        int:initial_state_increasing_terrace = s_increasing_terrace,
        int:nb_of_states_increasing_terrace = 3,
        array[1..nb_of_states_increasing_terrace*3,1..nb_transition_params] of int:Transitions_increasing_terrace =
                                         [| s_increasing_terrace, greater, s_increasing_terrace, not_in, 
                                          | s_increasing_terrace, equal, s_increasing_terrace, not_in, 
                                          | s_increasing_terrace, smaller, r_increasing_terrace, not_in, 
                                          | r_increasing_terrace, greater, s_increasing_terrace, not_in, 
                                          | r_increasing_terrace, equal, t_increasing_terrace, maybe_b, 
                                          | r_increasing_terrace, smaller, r_increasing_terrace, not_in, 
                                          | t_increasing_terrace, greater, s_increasing_terrace, not_in_r, 
                                          | t_increasing_terrace, equal, t_increasing_terrace, maybe_b, 
                                          | t_increasing_terrace, smaller, r_increasing_terrace, found_end, 
                                          |],
         
        %inflexion
        int:after_inflexion = 1,
        int:s_inflexion = 1,
        int:r_inflexion = 2,
        int:t_inflexion = 3,
        int:initial_state_inflexion = s_inflexion,
        int:nb_of_states_inflexion = 3,
        array[1..nb_of_states_inflexion*3,1..nb_transition_params] of int: Transitions_inflexion =  
                                [| s_inflexion, greater, t_inflexion, not_in, 
                                 | s_inflexion, equal, s_inflexion, not_in, 
                                 | s_inflexion, smaller, r_inflexion, not_in, 
                                 | r_inflexion, greater, t_inflexion, found_end, 
                                 | r_inflexion, smaller, r_inflexion, maybe_b, 
                                 | r_inflexion, equal, r_inflexion, maybe_b, 
                                 | t_inflexion, greater, t_inflexion, maybe_b, 
                                 | t_inflexion, equal, t_inflexion, maybe_b, 
                                 | t_inflexion, smaller, r_inflexion, found_end, 
                                 |],
         
        %peak
        int:after_peak = 1,
        int:s_peak = 1,
        int:r_peak = 2,
        int:t_peak = 3,
        int:initial_state_peak = s_peak,
        int:nb_of_states_peak = 3,
        array[1..nb_of_states_peak*3,1..nb_transition_params] of int:Transitions_peak = 
                           [| s_peak, greater, s_peak, not_in, 
                            | s_peak, equal, s_peak, not_in, 
                            | s_peak, smaller, r_peak, not_in, 
                            | r_peak, greater, t_peak, found, 
                            | r_peak, smaller, r_peak, maybe_b, 
                            | r_peak, equal, r_peak, maybe_b, 
                            | t_peak, greater, t_peak, in_p, 
                            | t_peak, equal, t_peak, maybe_a, 
                            | t_peak, smaller, r_peak, not_in_a, 
                            |],
         
        %plain
        int:after_plain = 1,
        int:s_plain = 1,
        int:r_plain = 2,
        int:t_plain = 3,
        int:initial_state_plain = s_plain,
        int:nb_of_states_plain = 3,
        array[1..nb_of_states_plain*3,1..nb_transition_params] of int:Transitions_plain = 
                            [| s_plain, smaller, s_plain, not_in, 
                             | s_plain, equal, s_plain, not_in, 
                             | s_plain, greater, r_plain, not_in, 
                             | r_plain, greater, r_plain, not_in, 
                             | r_plain, equal, t_plain, maybe_b, 
                             | r_plain, smaller, s_plain, found_end, 
                             | t_plain, greater, r_plain, not_in_r, 
                             | t_plain, equal, t_plain, maybe_b, 
                             | t_plain, smaller, s_plain, found_end, 
                             |],
         
        %plateau
        int:after_plateau = 1,
        int:s_plateau = 1,
        int:r_plateau = 2,
        int:t_plateau = 3,
        int:initial_state_plateau = s_plateau,
        int:nb_of_states_plateau = 3,
        array[1..nb_of_states_plateau*3,1..nb_transition_params] of int:Transitions_plateau =  
                              [| s_plateau, greater, s_plateau, not_in, 
                               | s_plateau, equal, s_plateau, not_in, 
                               | s_plateau, smaller, r_plateau, not_in, 
                               | r_plateau, smaller, r_plateau, not_in, 
                               | r_plateau, equal, t_plateau, maybe_b, 
                               | r_plateau, greater, s_plateau, found_end, 
                               | t_plateau, smaller, r_plateau, not_in_r, 
                               | t_plateau, equal, t_plateau, maybe_b, 
                               | t_plateau, greater, s_plateau, found_end, 
                               |],
         
        %proper_plain
        int:after_proper_plain = 1,
        int:s_proper_plain = 1,
        int:r_proper_plain = 2,
        int:t_proper_plain = 3,
        int:initial_state_proper_plain = s_proper_plain,
        int:nb_of_states_proper_plain = 3,
        array[1..nb_of_states_proper_plain*3,1..nb_transition_params] of int:Transitions_proper_plain =  
                                   [| s_proper_plain, greater, r_proper_plain, not_in, 
                                    | s_proper_plain, smaller, s_proper_plain, not_in, 
                                    | s_proper_plain, equal, s_proper_plain, not_in, 
                                    | r_proper_plain, greater, r_proper_plain, not_in, 
                                    | r_proper_plain, equal, t_proper_plain, maybe_b, 
                                    | r_proper_plain, smaller, s_proper_plain, not_in, 
                                    | t_proper_plain, greater, r_proper_plain, not_in_r, 
                                    | t_proper_plain, equal, t_proper_plain, maybe_b, 
                                    | t_proper_plain, smaller, s_proper_plain, found_end, 
                                    |],
         
        %proper_plateau
        int:after_proper_plateau = 1,
        int:s_proper_plateau = 1,
        int:r_proper_plateau = 2,
        int:t_proper_plateau = 3,
        int:initial_state_proper_plateau = s_proper_plateau,
        int:nb_of_states_proper_plateau = 3,
        array[1..nb_of_states_proper_plateau*3,1..nb_transition_params] of int:Transitions_proper_plateau = 
                                     [| s_proper_plateau, greater, s_proper_plateau, not_in, 
                                      | s_proper_plateau, equal, s_proper_plateau, not_in, 
                                      | s_proper_plateau, smaller, r_proper_plateau, not_in, 
                                      | r_proper_plateau, greater, s_proper_plateau, not_in, 
                                      | r_proper_plateau, equal, t_proper_plateau, maybe_b, 
                                      | r_proper_plateau, smaller, r_proper_plateau, not_in, 
                                      | t_proper_plateau, greater, s_proper_plateau, found_end, 
                                      | t_proper_plateau, equal, t_proper_plateau, maybe_b, 
                                      | t_proper_plateau, smaller, r_proper_plateau, not_in_r, 
                                      |],
         
        %steady
        int:after_steady = 0,
        int:s_steady = 1,
        int:initial_state_steady = s_steady,
        int:nb_of_states_steady = 1,
        array[1..nb_of_states_steady*3,1..nb_transition_params] of int:Transitions_steady = 
                             [| s_steady, smaller, s_steady, not_in, 
                              | s_steady, greater, s_steady, not_in, 
                              | s_steady, equal, s_steady, found_end, 
                              |],
         
        %steady_sequence
        int:after_steady_sequence = 0,
        int:s_steady_sequence = 1,
        int:t_steady_sequence = 2,
        int:initial_state_steady_sequence = s_steady_sequence,
        int:nb_of_states_steady_sequence = 2,
        array[1..nb_of_states_steady_sequence*3,1..nb_transition_params] of int:Transitions_steady_sequence =  
                                      [| s_steady_sequence, smaller, s_steady_sequence, not_in, 
                                       | s_steady_sequence, greater, s_steady_sequence, not_in, 
                                       | s_steady_sequence, equal, t_steady_sequence, found, 
                                       | t_steady_sequence, smaller, s_steady_sequence, not_in_a, 
                                       | t_steady_sequence, greater, s_steady_sequence, not_in_a, 
                                       | t_steady_sequence, equal, t_steady_sequence, in_p, 
                                       |],
         
        %strictly_decreasing_sequence
        int:after_strictly_decreasing_sequence = 0,
        int:s_strictly_decreasing_sequence = 1,
        int:t_strictly_decreasing_sequence = 2,
        int:initial_state_strictly_decreasing_sequence = s_strictly_decreasing_sequence,
        int:nb_of_states_strictly_decreasing_sequence = 2,
        array[1..nb_of_states_strictly_decreasing_sequence*3,1..nb_transition_params] of 
              int: Transitions_strictly_decreasing_sequence =
                      [| s_strictly_decreasing_sequence, greater, t_strictly_decreasing_sequence, found, 
                       | s_strictly_decreasing_sequence, smaller, s_strictly_decreasing_sequence, not_in, 
                       | s_strictly_decreasing_sequence, equal, s_strictly_decreasing_sequence, not_in, 
                       | t_strictly_decreasing_sequence, greater, t_strictly_decreasing_sequence, in_p, 
                       | t_strictly_decreasing_sequence, smaller, s_strictly_decreasing_sequence, not_in_a, 
                       | t_strictly_decreasing_sequence, equal, s_strictly_decreasing_sequence, not_in_a, 
                       |],
         
        %strictly_increasing_sequence
        int:after_strictly_increasing_sequence = 0,
        int:s_strictly_increasing_sequence = 1,
        int:t_strictly_increasing_sequence = 2,
        int:initial_state_strictly_increasing_sequence = s_strictly_increasing_sequence,
        int:nb_of_states_strictly_increasing_sequence = 2,
        array[1..nb_of_states_strictly_increasing_sequence*3,1..nb_transition_params] of 
                  int: Transitions_strictly_increasing_sequence = 
                 [| s_strictly_increasing_sequence, greater, s_strictly_increasing_sequence, not_in, 
                  | s_strictly_increasing_sequence, equal, s_strictly_increasing_sequence, not_in, 
                  | s_strictly_increasing_sequence, smaller, t_strictly_increasing_sequence, found, 
                  | t_strictly_increasing_sequence, greater, s_strictly_increasing_sequence, not_in_a, 
                  | t_strictly_increasing_sequence, equal, s_strictly_increasing_sequence, not_in_a, 
                  | t_strictly_increasing_sequence, smaller, t_strictly_increasing_sequence, in_p, 
                  |],
         
        %summit
        int:after_summit = 1,
        int:s_summit = 1,
        int:r_summit = 2,
        int:t_summit = 3,
        int:u_summit = 4,
        int:initial_state_summit = s_summit,
        int:nb_of_states_summit = 4,
        array[1..nb_of_states_summit*3,1..nb_transition_params] of int:Transitions_summit =  
                             [| s_summit, greater, s_summit, not_in, 
                              | s_summit, equal, s_summit, not_in, 
                              | s_summit, smaller, r_summit, not_in, 
                              | r_summit, smaller, r_summit, maybe_b, 
                              | r_summit, greater, t_summit, found, 
                              | r_summit, equal, u_summit, maybe_b, 
                              | t_summit, equal, t_summit, maybe_a, 
                              | t_summit, greater, t_summit, in_p, 
                              | t_summit, smaller, r_summit, not_in_a, 
                              | u_summit, equal, u_summit, maybe_b, 
                              | u_summit, smaller, r_summit, maybe_b, 
                              | u_summit, greater, s_summit, not_in_r, 
                              |],
         
        %valley
        int:after_valley = 1,
        int:s_valley = 1,
        int:r_valley = 2,
        int:t_valley = 3,
        int:initial_state_valley = s_valley,
        int:nb_of_states_valley = 3,
        array[1..nb_of_states_valley*3,1..nb_transition_params] of int:Transitions_valley = 
                             [| s_valley, greater, r_valley, not_in, 
                              | s_valley, smaller, s_valley, not_in, 
                              | s_valley, equal, s_valley, not_in, 
                              | r_valley, greater, r_valley, maybe_b, 
                              | r_valley, equal, r_valley, maybe_b, 
                              | r_valley, smaller, t_valley, found, 
                              | t_valley, greater, r_valley, not_in_a, 
                              | t_valley, equal, t_valley, maybe_a, 
                              | t_valley, smaller, t_valley, in_p, 
                              |],
         
        %zigzag
        int:after_zigzag = 1,
        int:s_zigzag = 1,
        int:a_zigzag = 2,
        int:b_zigzag = 3,
        int:c_zigzag = 4,
        int:d_zigzag = 5,
        int:e_zigzag = 6,
        int:f_zigzag = 7,
        int:g_zigzag = 8,
        int:h_zigzag = 9,
        int:initial_state_zigzag = s_zigzag,
        int:nb_of_states_zigzag = 9,
        array[1..nb_of_states_zigzag*3,1..nb_transition_params] of int:Transitions_zigzag = 
                             [| s_zigzag, greater, e_zigzag, not_in, 
                              | s_zigzag, equal, s_zigzag, not_in, 
                              | s_zigzag, smaller, a_zigzag, not_in, 
                              | a_zigzag, greater, b_zigzag, maybe_b, 
                              | a_zigzag, equal, s_zigzag, not_in, 
                              | a_zigzag, smaller, a_zigzag, not_in, 
                              | b_zigzag, greater, e_zigzag, not_in_r, 
                              | b_zigzag, equal, s_zigzag, not_in_r, 
                              | b_zigzag, smaller, c_zigzag, found, 
                              | c_zigzag, greater, d_zigzag, in_p, 
                              | c_zigzag, equal, s_zigzag, not_in_a, 
                              | c_zigzag, smaller, a_zigzag, not_in_a, 
                              | d_zigzag, greater, e_zigzag, not_in_a, 
                              | d_zigzag, equal, s_zigzag, not_in_a, 
                              | d_zigzag, smaller, c_zigzag, in_p, 
                              | e_zigzag, greater, e_zigzag, not_in, 
                              | e_zigzag, equal, s_zigzag, not_in, 
                              | e_zigzag, smaller, f_zigzag, maybe_b, 
                              | f_zigzag, greater, g_zigzag, found, 
                              | f_zigzag, equal, s_zigzag, not_in_r, 
                              | f_zigzag, smaller, a_zigzag, not_in_r, 
                              | g_zigzag, greater, e_zigzag, not_in_a, 
                              | g_zigzag, equal, s_zigzag, not_in_a, 
                              | g_zigzag, smaller, h_zigzag, in_p, 
                              | h_zigzag, greater, g_zigzag, in_p, 
                              | h_zigzag, equal, s_zigzag, not_in_a, 
                              | h_zigzag, smaller, a_zigzag, not_in_a, 
                              |]
        
    } in 
      if pattern = "bump_on_decreasing_sequence" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_bump_on_decreasing_sequence,
                                    initial_state_bump_on_decreasing_sequence,
                                    Transitions_bump_on_decreasing_sequence,
                                    after_bump_on_decreasing_sequence,
                                    aggregator,
                                    feature) 
     elseif pattern = "decreasing" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_decreasing,
                                    initial_state_decreasing,
                                    Transitions_decreasing,
                                    after_decreasing,
                                    aggregator,
                                    feature)  
    elseif pattern = "decreasing_sequence" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_decreasing_sequence,
                                    initial_state_decreasing_sequence,
                                    Transitions_decreasing_sequence,
                                    after_decreasing_sequence,
                                    aggregator,
                                    feature) 
    elseif pattern = "decreasing_terrace" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_decreasing_terrace,
                                    initial_state_decreasing_terrace,
                                    Transitions_decreasing_terrace,
                                    after_decreasing_terrace,
                                    aggregator,
                                    feature)   
    elseif pattern = "dip_on_increasing_sequence" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_dip_on_increasing_sequence,
                                    initial_state_dip_on_increasing_sequence,
                                    Transitions_dip_on_increasing_sequence,
                                    after_dip_on_increasing_sequence,
                                    aggregator,
                                    feature)   
    elseif pattern = "gorge" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_gorge,
                                    initial_state_gorge,
                                    Transitions_gorge,
                                    after_gorge,
                                    aggregator,
                                    feature) 
    elseif pattern = "increasing" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_increasing,
                                    initial_state_increasing,
                                    Transitions_increasing,
                                    after_increasing,
                                    aggregator,
                                    feature) 
    elseif pattern = "increasing_sequence" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_increasing_sequence,
                                    initial_state_increasing_sequence,
                                    Transitions_increasing_sequence,
                                    after_increasing_sequence,
                                    aggregator,
                                    feature)  
    elseif pattern = "increasing_terrace" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_increasing_terrace,
                                    initial_state_increasing_terrace,
                                    Transitions_increasing_terrace,
                                    after_increasing_terrace,
                                    aggregator,
                                    feature)  
     elseif pattern = "inflexion" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_inflexion,
                                    initial_state_inflexion,
                                    Transitions_inflexion,
                                    after_inflexion,
                                    aggregator,
                                    feature)  
     elseif pattern = "peak" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_peak,
                                    initial_state_peak,
                                    Transitions_peak,
                                    after_peak,
                                    aggregator,
                                    feature) 
     elseif pattern = "plain" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_plain,
                                    initial_state_plain,
                                    Transitions_plain,
                                    after_plain,
                                    aggregator,
                                    feature)  
    elseif pattern = "plateau" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_plateau,
                                    initial_state_plateau,
                                    Transitions_plateau,
                                    after_plateau,
                                    aggregator,
                                    feature)  
     elseif pattern = "proper_plain" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_proper_plain,
                                    initial_state_proper_plain,
                                    Transitions_proper_plain,
                                    after_proper_plain,
                                    aggregator,
                                    feature)  
    elseif pattern = "proper_plateau" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_proper_plateau,
                                    initial_state_proper_plateau,
                                    Transitions_proper_plateau,
                                    after_proper_plateau,
                                    aggregator,
                                    feature)  
    elseif pattern = "steady" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_steady,
                                    initial_state_steady,
                                    Transitions_steady,
                                    after_steady,
                                    aggregator,
                                    feature)  
    elseif pattern = "steady_sequence" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_steady_sequence,
                                    initial_state_steady_sequence,
                                    Transitions_steady_sequence,
                                    after_steady_sequence,
                                    aggregator,
                                    feature)  
    elseif pattern = "strictly_decreasing_sequence" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_strictly_decreasing_sequence,
                                    initial_state_strictly_decreasing_sequence,
                                    Transitions_strictly_decreasing_sequence,
                                    after_strictly_decreasing_sequence,
                                    aggregator,
                                    feature)  
    elseif pattern = "strictly_increasing_sequence" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_strictly_increasing_sequence,
                                    initial_state_strictly_increasing_sequence,
                                    Transitions_strictly_increasing_sequence,
                                    after_strictly_increasing_sequence,
                                    aggregator,
                                    feature) 
    elseif pattern = "summit" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_summit,
                                    initial_state_summit,
                                    Transitions_summit,
                                    after_summit,
                                    aggregator,
                                    feature)  
     elseif pattern = "valley" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_valley,
                                    initial_state_valley,
                                    Transitions_valley,
                                    after_valley,
                                    aggregator,
                                    feature)  
    elseif pattern = "zigzag" then 
      impose_time_series_constraint(x,
                                    P,
                                    result,
                                    nb_of_states_zigzag,
                                    initial_state_zigzag,
                                    Transitions_zigzag,
                                    after_zigzag,
                                    aggregator,
                                    feature)  
    else false endif; 

predicate impose_time_series_constraint(array[int] of var int: X,
                                        array[int] of var int: P,
                                                      var int: result, 
                                                          int: nb_of_states,
                                                          int: initial_state,
                                        array[int,int] of int: Transitions,
                                                          int: after,
                                                       string: aggregator,
                                                       string: feature) =
   let{ 
      %length of time series
      int: time_series_length = length(X),
   
      %infinities 
      int: plus_infinity          =  ub_array(X) + 1,
      int: minus_infinity         =  lb_array(X) - 1,
      int: plus_infinity_range    =  max(0,max(ub_array(X), ub_array(X) - lb_array(X))) + 1,
      int: minus_infinity_range   =  min(0,lb_array(X)) - 1,
      int: plus_infinity_range_s  =  max(0,max(ub_array(X), ub_array(X) - lb_array(X)))*time_series_length + 1,
      int: minus_infinity_range_s =  min(0,min(lb_array(X), lb_array(X) - ub_array(X)))*time_series_length - 1,
      int: plus_infinity_s        =  2*(max(0,plus_infinity*time_series_length) + 1),
      int: minus_infinity_s       =  2*(min(0,minus_infinity*time_series_length)- 1),

      %input and output alphabet power
      int: nb_of_input_letters      = 3, 
      int: nb_of_output_letters     = 8, 

      %transition parameters  
      int: current_state            = 1,
      int: input_symbol             = 2,
      int: next_state               = 3,
      int: output_symbol            = 4,
 
      %used ranges   
      set of int: TimeSeriesRange   = 1..time_series_length,
      set of int: SignatureRange    = 1..time_series_length - 1,
      set of int: TransitionsRange  = 1..nb_of_states*nb_of_input_letters,
      
      %signature variables
      int: smaller              = smaller(),
      int: equal                = equal(),
      int: greater              = greater(),
      array[SignatureRange] of var 1..nb_of_input_letters: S,
    
      %state variables
      array[TimeSeriesRange] of var 1..nb_of_states: Q,
    
      %semantic variables
      array[SignatureRange] of var 1..nb_of_output_letters: Sem
     
    } in

      Q[1] = initial_state /\

     %impose signature constraints
      forall(i in SignatureRange) (
             (X[i] < X[i+1]) /\ (S[i] = smaller)  \/ 
             (X[i] = X[i+1]) /\ (S[i] = equal)    \/  
             (X[i] > X[i+1]) /\ (S[i] = greater)) /\
      forall(i in SignatureRange, j in TransitionsRange) (
              (Q[i]  != Transitions[j,current_state] \/ S[i]  != Transitions[j,input_symbol])  \/
               Q[i+1] = Transitions[j,next_state]    /\ Sem[i] = Transitions[j,output_symbol])  /\
      
     %encode accumulator updates 
     if aggregator = "max" /\ feature = "max" then 
                    impose_accumulator_updates(aggregator, feature, after, Sem, X, 
                                              result, minus_infinity, minus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "max" /\ (feature = "min" \/ feature = "height") then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X,
                                              result, minus_infinity, plus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "max" /\ feature = "max" then 
                    impose_accumulator_updates(aggregator, feature, after, Sem, X,
                                               result, minus_infinity, minus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "max" /\ feature = "surf"then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X,
                                               result, minus_infinity_s, 0, plus_infinity_s, minus_infinity_s)
     elseif aggregator = "max" /\ feature = "width" then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X,
                                               result, 0, 0, time_series_length + 1, 0)
     elseif aggregator = "min" /\ feature = "max" then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X, 
                                              result, plus_infinity, minus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "min" /\ (feature = "min" \/ feature = "height") then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X,
                                               result, plus_infinity, plus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "min" /\ feature = "surf" then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X, 
                                               result, plus_infinity_s, 0, plus_infinity_s, minus_infinity_s)
     elseif aggregator = "min" /\ feature = "width" then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X,
                                               result, time_series_length + 1, 0, time_series_length + 1, 0)
     elseif aggregator = "sum" /\ feature = "max" then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X, 
                                               result, 0, minus_infinity, plus_infinity_s, minus_infinity_s)
     elseif aggregator = "sum" /\ (feature = "min" \/ feature = "height") then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X,
                                               result, 0, plus_infinity, plus_infinity_s, minus_infinity_s)
     elseif aggregator = "sum" /\ feature = "one" then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X, 
                                               result, 0, 0, time_series_length, 0)
     elseif aggregator = "sum" /\ feature = "surf" then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X,
                                               result, 0, 0, plus_infinity_s, minus_infinity_s)
     elseif aggregator = "sum" /\ feature = "width" then
                    impose_accumulator_updates(aggregator, feature, after, Sem, X, 
                                              result, 0, 0, time_series_length*2, 0)
     elseif aggregator = "max" /\ feature = "range" then
                    impose_accumulator_updates_range(aggregator, Sem, X, 
                                                     result, 0, plus_infinity_range, minus_infinity_range)
     elseif aggregator = "min" /\ feature = "range" then
                    impose_accumulator_updates_range(aggregator, Sem, X, 
                                                     result, plus_infinity_range, plus_infinity_range, minus_infinity_range)
     elseif aggregator = "sum" /\ feature = "range" then
                    impose_accumulator_updates_range(aggregator, Sem, X, 
                                                    result, 0, plus_infinity_range_s, minus_infinity_range_s)
     elseif aggregator = "all_equal" /\ feature = "max" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X, 
                                                      plus_infinity, minus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "all_equal" /\ (feature = "min" \/ feature = "height") then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X,
                                                      plus_infinity, plus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "all_equal" /\ feature = "surf" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X, 
                                                     plus_infinity, 0, plus_infinity_s, minus_infinity_s)
     elseif aggregator = "all_equal" /\ feature = "width" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X,
                                                    time_series_length + 1, 0, time_series_length + 1, 0)
     elseif aggregator = "all_equal" /\ feature = "range" then
                    impose_accumulator_updates_predicate_range(aggregator, Sem, X, 
                                                                plus_infinity_range, minus_infinity_range)
     elseif aggregator = "decreasing" /\ feature = "max" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X, 
                                                   plus_infinity, minus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "decreasing" /\ (feature = "min" \/ feature = "height") then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X,
                                                    plus_infinity, plus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "decreasing" /\ feature = "surf" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X, 
                                                    plus_infinity, 0, plus_infinity_s, minus_infinity_s)
     elseif aggregator = "decreasing" /\ feature = "width" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X,
                                                    time_series_length + 1, 0, time_series_length + 1, 0)
     elseif aggregator = "decreasing" /\ feature = "range" then
                    impose_accumulator_updates_predicate_range(aggregator, Sem, X, 
                                                            plus_infinity_range, minus_infinity_range)
     elseif aggregator = "increasing" /\ feature = "max" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X, 
                                                   plus_infinity, minus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "increasing" /\ (feature = "min" \/ feature = "height") then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X,
                                                   plus_infinity, plus_infinity, plus_infinity, minus_infinity)
     elseif aggregator = "increasing" /\ feature = "surf" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X, 
                                                   plus_infinity, 0, plus_infinity_s, minus_infinity_s)
     elseif aggregator = "increasing" /\ feature = "width" then
                    impose_accumulator_updates_predicate(aggregator, feature, after, Sem, X,
                                                  time_series_length + 1, 0, time_series_length + 1, 0)
     elseif aggregator = "increasing" /\ feature = "range" then
                    impose_accumulator_updates_predicate_range(aggregator, Sem, X,
                                                   plus_infinity_range, minus_infinity_range)
     elseif aggregator = "footprint"                       then
                   impose_accumulator_updates_footprint(Sem, P, time_series_length)
     else false endif ;

%pseudo macros
function int: smaller() = 1; 
function int: equal()   = 2; 
function int: greater() = 3;

function int: not_in()    = 1; 
function int: not_in_r()  = 2; 
function int: not_in_a()  = 3; 
function int: maybe_b()   = 4;
function int: found()     = 5; 
function int: found_end() = 6; 
function int: maybe_a()   = 7;
function int: in_p()      = 8;

%accumulator updates
predicate impose_accumulator_updates(string: aggregator, 
                                     string: feature, 
                                        int: after, 
                      array[int] of var int: Sem, 
                      array[int] of var int: X, 
                                    var int: result,
                                        int: default_g, 
                                        int: neutral,
                                        int: plus_infinity,
                                        int: minus_infinity) =
  let{
       int: not_in    = not_in(), 
       int: not_in_r  = not_in_r(), 
       int: not_in_a  = not_in_a(),
       int: maybe_b   = maybe_b(),
       int: found     = found(), 
       int: found_end = found_end(), 
       int: maybe_a   = maybe_a(),
       int: in_p      = in_p(),
      
      int: time_series_length     = length(X),
      set of int: TimeSeriesRange = 1..time_series_length,
      set of int: SignatureRange  = 1..time_series_length-1,

      %accumulator variables
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: C, %% domains ?
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: D, %% domains ?
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: R, %% domains ?
      
      %variables necessary for encoding accumulator updates      
      array[SignatureRange] of var minus_infinity..plus_infinity: Delta,
      array[SignatureRange] of var minus_infinity..plus_infinity: DeltaPrime,
      array[SignatureRange] of var minus_infinity..plus_infinity: FeatureTmpVars,
      array[SignatureRange] of var minus_infinity..plus_infinity: AggrTmpVars
      
  } in
    % accumulator initialisation 
    C[1] = default_g /\
    D[1] = neutral   /\
    R[1] = default_g /\

    % accumulator update
    forall(j in SignatureRange) (
  
          delta(feature,X[j], Delta[j]) /\ delta_prime(feature, after, X[j], X[j+1], DeltaPrime[j]) /\

          (Sem[j] != not_in    \/   C[j+1] = C[j]                     /\ 
                                    D[j+1] = D[j]                     /\ 
                                    R[j+1] = R[j]                     /\
                                    FeatureTmpVars[j] = plus_infinity /\
                                    AggrTmpVars[j] = plus_infinity)   /\

          (Sem[j] != not_in_r  \/   C[j+1] = C[j]                     /\ 
                                    D[j+1] = neutral                  /\ 
                                    R[j+1] = R[j]                     /\
                                    FeatureTmpVars[j] = plus_infinity /\
                                    AggrTmpVars[j] = plus_infinity)   /\

          (Sem[j] != not_in_a  \/   C[j+1] = default_g                         /\
                                    D[j+1] = neutral                           /\ 
                                    aggregate(aggregator, R[j+1], R[j], C[j])  /\
                                    FeatureTmpVars[j] = plus_infinity          /\
                                    AggrTmpVars[j] = plus_infinity)            /\

          (Sem[j] != maybe_b   \/   C[j+1] = C[j]                                     /\     
                                    compute_feature(feature, D[j+1], D[j], Delta[j])  /\
                                    R[j+1] = R[j]                                     /\
                                    FeatureTmpVars[j] = plus_infinity                 /\
                                    AggrTmpVars[j] = plus_infinity)                   /\

          (Sem[j] != maybe_a   \/   C[j+1] = C[j]                                         /\     
                                    compute_feature(feature, D[j+1], D[j], DeltaPrime[j]) /\
                                    R[j+1] = R[j]                                         /\
                                    FeatureTmpVars[j] = plus_infinity                     /\
                                    AggrTmpVars[j] = plus_infinity)                       /\

          (Sem[j] != found     \/   compute_feature2(after,feature, C[j+1],D[j],Delta[j], 
                                                     DeltaPrime[j],FeatureTmpVars[j])     /\
                                    D[j+1] = neutral                                      /\
                                    R[j+1] = R[j]                                         /\
                                    AggrTmpVars[j] = plus_infinity)                       /\

          (Sem[j] != in_p      \/  compute_feature2(0,feature, C[j+1],C[j],D[j], 
                                                    DeltaPrime[j],FeatureTmpVars[j])      /\
                                   D[j+1] = neutral                                       /\
                                   R[j+1] = R[j]                                          /\
                                   AggrTmpVars[j] = plus_infinity)                        /\

          (Sem[j] != found_end \/  C[j+1] = C[j]                                                  /\     
                                   D[j+1] = neutral                                               /\
                                   aggregate2(after, feature, aggregator, R[j+1], R[j], D[j], Delta[j],
                                               DeltaPrime[j],FeatureTmpVars[j], AggrTmpVars[j]))) /\
     
     % action on return
     aggregate(aggregator, result, R[time_series_length], C[time_series_length]);

%accumulator updates when feature being range
predicate impose_accumulator_updates_range(string: aggregator, 
                            array[int] of var int: Sem, 
                            array[int] of var int: X, 
                                          var int: result,
                                              int: default_g,
                                              int: plus_infinity,
                                              int: minus_infinity) =
  let{
       int: not_in    = not_in(), 
       int: not_in_r  = not_in_r(), 
       int: not_in_a  = not_in_a(),
       int: maybe_b   = maybe_b(),
       int: found     = found(), 
       int: found_end = found_end(), 
       int: maybe_a   = maybe_a(),
       int: in_p      = in_p(),
      
      int: time_series_length     = length(X),    
      set of int: TimeSeriesRange = 1..time_series_length,
      set of int: SignatureRange  = 1..time_series_length-1,

      %accumulator variables
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: C, %% domains ?
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: H, %% domains ?
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: R, %% domains ?
      
      %variables necessary for encoding accumulator updates       
      array[SignatureRange] of var minus_infinity..plus_infinity: AggrTempVars
      
  } in
    % accumulator initialisation 
    C[1] = default_g /\
    H[1] = X[1]      /\
    R[1] = default_g /\

    % accumulator update
    forall(j in SignatureRange)(
          (Sem[j] != not_in    \/   C[j+1] = C[j]                     /\ 
                                    H[j+1] = X[j+1]                   /\ 
                                    R[j+1] = R[j]                     /\
                                    AggrTempVars[j] = plus_infinity)  /\
               
          (Sem[j] != not_in_r  \/   C[j+1] = C[j]                     /\ 
                                    H[j+1] = X[j+1]                   /\ 
                                    R[j+1] = R[j]                     /\
                                    AggrTempVars[j] = plus_infinity)  /\
              
          (Sem[j] != not_in_a  \/   C[j+1] = default_g                          /\ 
                                    H[j+1] = X[j+1]                             /\ 
                                    aggregate(aggregator, R[j+1], R[j], C[j])   /\
                                    AggrTempVars[j] = plus_infinity)            /\
              
          (Sem[j] != maybe_b   \/  C[j+1] = C[j]                     /\     
                                   H[j+1] = H[j]                     /\
                                   R[j+1] = R[j]                     /\
                                   AggrTempVars[j] = plus_infinity)  /\
            
          (Sem[j] != maybe_a   \/  C[j+1] = C[j]                     /\     
                                   H[j+1] = H[j]                     /\
                                   R[j+1] = R[j]                     /\
                                   AggrTempVars[j] = plus_infinity)  /\
            
          (Sem[j] != found_end \/  C[j+1] = C[j]                                         /\  
                                   H[j+1] = X[j+1]                                       /\
                                   AggrTempVars[j] = abs(H[j] - X[j+1])                  /\
                                   aggregate(aggregator, R[j+1], R[j], AggrTempVars[j])) /\
            
          (Sem[j] != in_p      \/  C[j+1] = abs(H[j] - X[j+1])       /\   
                                   H[j+1] = H[j]                     /\
                                   R[j+1] = R[j]                     /\
                                   AggrTempVars[j] = plus_infinity)  /\
            
          (Sem[j] != found     \/  C[j+1] = abs(H[j] - X[j+1])       /\   
                                   H[j+1] = H[j]                     /\
                                   R[j+1] = R[j]                     /\
                                   AggrTempVars[j] = plus_infinity)) /\
     
     % action on return
     aggregate(aggregator, result, R[time_series_length], C[time_series_length]);

%accumulator updates
predicate impose_accumulator_updates_predicate(string: predicate_name, 
                                               string: feature, 
                                                  int: after, 
                                array[int] of var int: Sem, 
                                array[int] of var int: X, 
                                                  int: default_theta, 
                                                  int: neutral,
                                                  int: plus_infinity,
                                                  int: minus_infinity) =
  let{
       int: not_in    = not_in(), 
       int: not_in_r  = not_in_r(), 
       int: not_in_a  = not_in_a(),
       int: maybe_b   = maybe_b(),
       int: found     = found(), 
       int: found_end = found_end(), 
       int: maybe_a   = maybe_a(),
       int: in_p      = in_p(),
      
      int: time_series_length     = length(X),
      set of int: TimeSeriesRange = 1..time_series_length,
      set of int: SignatureRange  = 1..time_series_length-1,

      %accumulator variables
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: C, %% domains ?
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: D, %% domains ?
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: F, %% domains ?
      array[TimeSeriesRange] of var bool: R, 
      
      %variables necessary for encoding accumulator updates      
      array[SignatureRange] of var minus_infinity..plus_infinity: Delta,
      array[SignatureRange] of var minus_infinity..plus_infinity: DeltaPrime,
      array[SignatureRange] of var minus_infinity..plus_infinity: FeatureTmpVars,
      
  } in
    % accumulator initialisation 
    C[1] = default_theta /\
    D[1] = neutral   /\
    %F[1] = default_theta   /\
    R[1] = true /\

    % accumulator update
    forall(j in SignatureRange) (
  
          delta(feature,X[j], Delta[j]) /\ delta_prime(feature, after, X[j], X[j+1], DeltaPrime[j]) /\

          (Sem[j] != not_in    \/   C[j+1] = C[j]                       /\ 
                                    D[j+1] = D[j]                       /\
                                    F[j+1] = F[j]                       /\  
                                    R[j+1] = R[j]                       /\
                                    FeatureTmpVars[j] = plus_infinity)  /\

          (Sem[j] != not_in_r  \/   C[j+1] = C[j]                       /\ 
                                    D[j+1] = neutral                    /\ 
                                    F[j+1] = F[j]                       /\ 
                                    R[j+1] = R[j]                       /\
                                    FeatureTmpVars[j] = plus_infinity)  /\

          (Sem[j] != not_in_a  \/   C[j+1] = C[j]                                           /\
                                    D[j+1] = neutral                                        /\ 
                                    F[j+1] = C[j]                                           /\ 
                                    (R[j+1] = (R[j] /\ theta(predicate_name, F[j],C[j])))   /\
                                    FeatureTmpVars[j] = plus_infinity)                      /\

          (Sem[j] != maybe_b   \/   C[j+1] = C[j]                                     /\     
                                    compute_feature(feature, D[j+1], D[j], Delta[j])  /\
                                    F[j+1] = F[j]                                     /\
                                    R[j+1] = R[j]                                     /\
                                    FeatureTmpVars[j] = plus_infinity)                /\ 

          (Sem[j] != maybe_a   \/   C[j+1] = C[j]                                         /\     
                                    compute_feature(feature, D[j+1], D[j], DeltaPrime[j]) /\
                                    F[j+1] = F[j]                                         /\
                                    R[j+1] = R[j]                                         /\
                                    FeatureTmpVars[j] = plus_infinity)                    /\

          (Sem[j] != found     \/   compute_feature2(after,feature, C[j+1],D[j],Delta[j], 
                                                     DeltaPrime[j],FeatureTmpVars[j])     /\
                                    D[j+1] = neutral                                      /\
                                    F[j+1] = F[j]                                         /\
                                    R[j+1] = R[j])                                        /\

          (Sem[j] != in_p      \/  compute_feature2(0,feature, C[j+1],C[j],D[j], 
                                                    DeltaPrime[j],FeatureTmpVars[j]) /\
                                   D[j+1] = neutral                                  /\
                                   F[j+1] = F[j]                                     /\
                                   R[j+1] = R[j])                                    /\

          (Sem[j] != found_end \/  compute_feature2(after,feature, C[j+1],D[j],Delta[j],
                                                     DeltaPrime[j],FeatureTmpVars[j])          /\     
                                   D[j+1] = neutral                                            /\
                                   F[j+1] = C[j+1]                                             /\
                                   (R[j+1] = (R[j]  /\ theta(predicate_name, F[j], C[j+1]))))) /\ 
     % action on return
     R[time_series_length] /\ theta(predicate_name, F[time_series_length], C[time_series_length]);

predicate impose_accumulator_updates_footprint(array[int] of var int: Sem, 
                                               array[int] of var int: P, 
                                                                 int: time_series_length) =
  let{
       int: not_in    = not_in(), 
       int: not_in_r  = not_in_r(), 
       int: not_in_a  = not_in_a(),
       int: maybe_b   = maybe_b(),
       int: found     = found(), 
       int: found_end = found_end(), 
       int: maybe_a   = maybe_a(),
       int: in_p      = in_p(),
      
       set of int: TimeSeriesRange = 1..time_series_length,
       set of int: SignatureRange  = 1..time_series_length-1,

      %accumulator variables
       array[TimeSeriesRange] of var 0..time_series_length: C, %% domains ? 
  } in
  
  % accumulator initialisation 
    C[1] = 0 /\
    P[time_series_length] = 0 /\
  
    
    % accumulator update
    forall(j in SignatureRange) (

          ((Sem[j] != not_in)    \/  (P[j] = 0)) /\
  
          (((Sem[j] != not_in)   \/  (P[j] != 0))        \/ (C[j+1] = C[j]))   /\
          
          ((Sem[j] != not_in)    \/  (P[j] = 0))  /\
                                  
          (((Sem[j] != not_in_r) \/  (P[j] != 0))        \/ (C[j+1] = C[j]))   /\ 

          ((Sem[j] != not_in_r)  \/  (P[j] = 0)) /\
          
          (((Sem[j] != not_in_a) \/  (P[j] != 0))        \/ (C[j+1] = C[j]))   /\ 

          ((Sem[j] != not_in_a)  \/  (P[j] = 0)) /\
 
          (((Sem[j] != maybe_b)  \/  (P[j] != P[j+1]))   \/ (C[j+1] = C[j]))   /\ 

          ((Sem[j] != maybe_b)   \/  (P[j] = P[j+1]))  /\
                          
          (((Sem[j] != maybe_a)  \/  (P[j] != P[j+1]))   \/ (C[j+1] = C[j]))   /\ 

          ((Sem[j] != maybe_a)   \/  (P[j] = P[j+1]))  /\

          (((Sem[j] != found)    \/  (P[j] != C[j] + 1)) \/ (C[j+1] = C[j]+1)) /\ 

          ((Sem[j] != found)     \/  (P[j] = C[j] + 1)) /\

          (((Sem[j] != found_end)\/  (P[j] != C[j] + 1)) \/ (C[j+1] = C[j]+1)) /\ 

          ((Sem[j] != found_end) \/  (P[j] = C[j] + 1)) /\

          (((Sem[j] != in_p)     \/  (P[j] != C[j]))     \/ (C[j+1] = C[j]))  /\
  
          ((Sem[j] != in_p)      \/  (P[j] = C[j])));

predicate impose_accumulator_updates_predicate_range(string: predicate_name, 
                                      array[int] of var int: Sem, 
                                      array[int] of var int: X, 
                                                        int: plus_infinity,
                                                        int: minus_infinity) =
  let{
       int: not_in    = not_in(), 
       int: not_in_r  = not_in_r(), 
       int: not_in_a  = not_in_a(),
       int: maybe_b   = maybe_b(),
       int: found     = found(), 
       int: found_end = found_end(), 
       int: maybe_a   = maybe_a(),
       int: in_p      = in_p(),
      
      int: time_series_length     = length(X),    
      set of int: TimeSeriesRange = 1..time_series_length,
      set of int: SignatureRange  = 1..time_series_length-1,

      %accumulator variables
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: C, %% domains ?
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: F, %% domains ?
      array[TimeSeriesRange] of var minus_infinity..plus_infinity: H, %% domains ?
      array[TimeSeriesRange] of var bool: R, %% domains ?
            
  } in
    % accumulator initialisation 
    C[1] = 0         /\
    H[1] = X[1]      /\
    R[1] = true      /\

    % accumulator update
    forall(j in SignatureRange)(
          (Sem[j] != not_in    \/   C[j+1] = C[j]   /\ 
                                    F[j+1] = F[j]   /\
                                    H[j+1] = X[j+1] /\ 
                                    R[j+1] = R[j])  /\
               
          (Sem[j] != not_in_r  \/   C[j+1] = C[j]   /\ 
                                    F[j+1] = F[j]   /\
                                    H[j+1] = X[j+1] /\ 
                                    R[j+1] = R[j])  /\
              
          (Sem[j] != not_in_a  \/   C[j+1] = C[j]                         /\ 
                                    F[j+1] = abs(H[j] - X[j])             /\
                                    H[j+1] = X[j+1]                       /\ 
                                    R[j+1] = (R[j] /\ theta(predicate_name, F[j], C[j]))) /\
              
          (Sem[j] != maybe_b   \/  C[j+1] = C[j]  /\ 
                                   F[j+1] = F[j]  /\    
                                   H[j+1] = H[j]  /\
                                   R[j+1] = R[j]) /\
            
          (Sem[j] != maybe_a   \/  C[j+1] = C[j]  /\   
                                   F[j+1] = F[j]  /\  
                                   H[j+1] = H[j]  /\
                                   R[j+1] = R[j]) /\
            
          (Sem[j] != found_end \/   C[j+1] = abs(H[j] - X[j+1])              /\ 
                                    F[j+1] = abs(H[j] - X[j+1])              /\
                                    H[j+1] = X[j+1]                        /\ 
                                    R[j+1] = (R[j] /\ theta(predicate_name, F[j], F[j+1])))/\
            
          (Sem[j] != in_p      \/  C[j+1] = abs(H[j] - X[j+1]) /\  
                                   F[j+1] = F[j]               /\ 
                                   H[j+1] = H[j]               /\
                                   R[j+1] = R[j])              /\
            
          (Sem[j] != found     \/  C[j+1] = abs(H[j] - X[j+1]) /\  
                                   F[j+1] = F[j]               /\ 
                                   H[j+1] = H[j]               /\
                                   R[j+1] = R[j]))             /\
     
     % action on return
     R[time_series_length] /\ theta(predicate_name, F[time_series_length], C[time_series_length]);

predicate theta(string: predicate_name, 
               var int: var1, 
               var int: var2) =
  if predicate_name = "all_equal" 
    then var1 = var2
  elseif predicate_name = "increasing" 
    then var1 <= var2
  elseif predicate_name = "decreasing" 
    then var1 >= var2
  else false endif;
  
predicate delta(string: feature, 
               var int: x,
               var int: delta) =
  if feature = "max" then delta = x
  elseif 
     feature = "min" then delta = x
  elseif
    feature = "surf" then delta = x
  elseif
    feature = "one"  then delta = 1
  elseif
    feature = "width"then delta = 1
  else false endif;

predicate delta_prime(string: feature, 
                         int: after,
                     var int: x, 
                     var int: x_next,
                     var int: delta_prime) =
  if after = 1 then delta(feature, x, delta_prime)
  elseif
     feature = "max"     then delta_prime = x_next
  elseif
     feature = "min"     then delta_prime = x_next
  elseif
     feature = "surf"    then delta_prime = x_next
  elseif
     feature = "one"     then delta_prime = 1
  elseif
     feature = "width"   then delta_prime = 1
  else false endif;

predicate aggregate(string: aggregator, 
                   var int: result, 
                   var int: var1,
                   var int: var2) =
  if aggregator = "max" then result = max(var1, var2)
  elseif
     aggregator = "min" then result = min(var1, var2)
  elseif
     aggregator = "sum" then result = var1 + var2
  else false endif;

predicate compute_feature(string: feature, 
                         var int: result, 
                         var int: var1,
                         var int: var2) =
  if feature = "max"     then result = max(var1, var2)
  elseif
     feature = "min"     then result = min(var1, var2)
  elseif
     feature = "surf" then result = var1 + var2
  elseif
     feature = "one"     then result = 1
  elseif
     feature = "width"   then result = var1 + var2
  else false endif;

predicate compute_feature2(int: after, 
                        string: feature, 
                       var int: result, 
                       var int: var1,
                       var int: var2, 
                       var int: var3,
                       var int: temp_var) =
  if after = 1 then compute_feature(feature, result, var1, var2) /\ temp_var = ub(temp_var)
  else
    compute_feature(feature, temp_var, var1, var2) /\ 
    compute_feature(feature, result, temp_var, var3) 
  endif;

predicate aggregate2(int: after, 
                  string: feature, 
                  string: aggregator, 
                 var int: result, 
                 var int: var1, 
                 var int: var2, 
                 var int: var3,
                 var int: var4,
                 var int: temp_var_feat,
                 var int: temp_var_aggr) =
  compute_feature2(after, feature, temp_var_aggr, var2, var3, var4, temp_var_feat) /\
  aggregate(aggregator, result, temp_var_aggr, var1);
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Names names[253] = {
    NBBUMPONDECREASINGSEQUENCE,
    MAXSURFBUMPONDECREASINGSEQUENCE,
    MINSURFBUMPONDECREASINGSEQUENCE,
    SUMSURFBUMPONDECREASINGSEQUENCE,
    MAXMAXBUMPONDECREASINGSEQUENCE,
    MINMAXBUMPONDECREASINGSEQUENCE,
    SUMMAXBUMPONDECREASINGSEQUENCE,
    MAXMINBUMPONDECREASINGSEQUENCE,
    MINMINBUMPONDECREASINGSEQUENCE,
    SUMMINBUMPONDECREASINGSEQUENCE,
    NBDECREASING,
    MAXSURFDECREASING,
    MINSURFDECREASING,
    SUMSURFDECREASING,
    MAXMAXDECREASING,
    MINMAXDECREASING,
    SUMMAXDECREASING,
    MAXMINDECREASING,
    MINMINDECREASING,
    SUMMINDECREASING,
    MAXRANGEDECREASING,
    MINRANGEDECREASING,
    SUMRANGEDECREASING,
    NBDECREASINGSEQUENCE,
    MAXWIDTHDECREASINGSEQUENCE,
    MINWIDTHDECREASINGSEQUENCE,
    SUMWIDTHDECREASINGSEQUENCE,
    MAXSURFDECREASINGSEQUENCE,
    MINSURFDECREASINGSEQUENCE,
    SUMSURFDECREASINGSEQUENCE,
    MAXMAXDECREASINGSEQUENCE,
    MINMAXDECREASINGSEQUENCE,
    SUMMAXDECREASINGSEQUENCE,
    MAXMINDECREASINGSEQUENCE,
    MINMINDECREASINGSEQUENCE,
    SUMMINDECREASINGSEQUENCE,
    MAXRANGEDECREASINGSEQUENCE,
    MINRANGEDECREASINGSEQUENCE,
    SUMRANGEDECREASINGSEQUENCE,
    NBDECREASINGTERRACE,
    MAXWIDTHDECREASINGTERRACE,
    MINWIDTHDECREASINGTERRACE,
    SUMWIDTHDECREASINGTERRACE,
    MAXSURFDECREASINGTERRACE,
    MINSURFDECREASINGTERRACE,
    SUMSURFDECREASINGTERRACE,
    MAXHEIGHTDECREASINGTERRACE,
    MINHEIGHTDECREASINGTERRACE,
    SUMHEIGHTDECREASINGTERRACE,
    NBDIPONINCREASINGSEQUENCE,
    MAXSURFDIPONINCREASINGSEQUENCE,
    MINSURFDIPONINCREASINGSEQUENCE,
    SUMSURFDIPONINCREASINGSEQUENCE,
    MAXMAXDIPONINCREASINGSEQUENCE,
    MINMAXDIPONINCREASINGSEQUENCE,
    SUMMAXDIPONINCREASINGSEQUENCE,
    MAXMINDIPONINCREASINGSEQUENCE,
    MINMINDIPONINCREASINGSEQUENCE,
    SUMMINDIPONINCREASINGSEQUENCE,
    NBGORGE,
    MAXWIDTHGORGE,
    MINWIDTHGORGE,
    SUMWIDTHGORGE,
    MAXSURFGORGE,
    MINSURFGORGE,
    SUMSURFGORGE,
    MAXMINGORGE,
    MINMINGORGE,
    SUMMINGORGE,
    NBINCREASING,
    MAXSURFINCREASING,
    MINSURFINCREASING,
    SUMSURFINCREASING,
    MAXMAXINCREASING,
    MINMAXINCREASING,
    SUMMAXINCREASING,
    MAXMININCREASING,
    MINMININCREASING,
    SUMMININCREASING,
    MAXRANGEINCREASING,
    MINRANGEINCREASING,
    SUMRANGEINCREASING,
    NBINCREASINGSEQUENCE,
    MAXWIDTHINCREASINGSEQUENCE,
    MINWIDTHINCREASINGSEQUENCE,
    SUMWIDTHINCREASINGSEQUENCE,
    MAXSURFINCREASINGSEQUENCE,
    MINSURFINCREASINGSEQUENCE,
    SUMSURFINCREASINGSEQUENCE,
    MAXMAXINCREASINGSEQUENCE,
    MINMAXINCREASINGSEQUENCE,
    SUMMAXINCREASINGSEQUENCE,
    MAXMININCREASINGSEQUENCE,
    MINMININCREASINGSEQUENCE,
    SUMMININCREASINGSEQUENCE,
    MAXRANGEINCREASINGSEQUENCE,
    MINRANGEINCREASINGSEQUENCE,
    SUMRANGEINCREASINGSEQUENCE,
    NBINCREASINGTERRACE,
    MAXWIDTHINCREASINGTERRACE,
    MINWIDTHINCREASINGTERRACE,
    SUMWIDTHINCREASINGTERRACE,
    MAXSURFINCREASINGTERRACE,
    MINSURFINCREASINGTERRACE,
    SUMSURFINCREASINGTERRACE,
    MAXHEIGHTINCREASINGTERRACE,
    MINHEIGHTINCREASINGTERRACE,
    SUMHEIGHTINCREASINGTERRACE,
    NBINFLEXION,
    MAXWIDTHINFLEXION,
    MINWIDTHINFLEXION,
    SUMWIDTHINFLEXION,
    MAXSURFINFLEXION,
    MINSURFINFLEXION,
    SUMSURFINFLEXION,
    MAXMAXINFLEXION,
    MINMAXINFLEXION,
    SUMMAXINFLEXION,
    MAXMININFLEXION,
    MINMININFLEXION,
    SUMMININFLEXION,
    NBPEAK,
    MAXWIDTHPEAK,
    MINWIDTHPEAK,
    SUMWIDTHPEAK,
    MAXSURFPEAK,
    MINSURFPEAK,
    SUMSURFPEAK,
    MAXMAXPEAK,
    MINMAXPEAK,
    SUMMAXPEAK,
    NBPLAIN,
    MAXWIDTHPLAIN,
    MINWIDTHPLAIN,
    SUMWIDTHPLAIN,
    MAXSURFPLAIN,
    MINSURFPLAIN,
    SUMSURFPLAIN,
    MAXHEIGHTPLAIN,
    MINHEIGHTPLAIN,
    SUMHEIGHTPLAIN,
    NBPLATEAU,
    MAXWIDTHPLATEAU,
    MINWIDTHPLATEAU,
    SUMWIDTHPLATEAU,
    MAXSURFPLATEAU,
    MINSURFPLATEAU,
    SUMSURFPLATEAU,
    MAXHEIGHTPLATEAU,
    MINHEIGHTPLATEAU,
    SUMHEIGHTPLATEAU,
    NBPROPERPLAIN,
    MAXWIDTHPROPERPLAIN,
    MINWIDTHPROPERPLAIN,
    SUMWIDTHPROPERPLAIN,
    MAXSURFPROPERPLAIN,
    MINSURFPROPERPLAIN,
    SUMSURFPROPERPLAIN,
    MAXHEIGHTPROPERPLAIN,
    MINHEIGHTPROPERPLAIN,
    SUMHEIGHTPROPERPLAIN,
    NBPROPERPLATEAU,
    MAXWIDTHPROPERPLATEAU,
    MINWIDTHPROPERPLATEAU,
    SUMWIDTHPROPERPLATEAU,
    MAXSURFPROPERPLATEAU,
    MINSURFPROPERPLATEAU,
    SUMSURFPROPERPLATEAU,
    MAXHEIGHTPROPERPLATEAU,
    MINHEIGHTPROPERPLATEAU,
    SUMHEIGHTPROPERPLATEAU,
    NBSTEADY,
    MAXSURFSTEADY,
    MINSURFSTEADY,
    SUMSURFSTEADY,
    MAXHEIGHTSTEADY,
    MINHEIGHTSTEADY,
    SUMHEIGHTSTEADY,
    NBSTEADYSEQUENCE,
    MAXWIDTHSTEADYSEQUENCE,
    MINWIDTHSTEADYSEQUENCE,
    SUMWIDTHSTEADYSEQUENCE,
    MAXSURFSTEADYSEQUENCE,
    MINSURFSTEADYSEQUENCE,
    SUMSURFSTEADYSEQUENCE,
    MAXHEIGHTSTEADYSEQUENCE,
    MINHEIGHTSTEADYSEQUENCE,
    SUMHEIGHTSTEADYSEQUENCE,
    NBSTRICTLYDECREASINGSEQUENCE,
    MAXWIDTHSTRICTLYDECREASINGSEQUENCE,
    MINWIDTHSTRICTLYDECREASINGSEQUENCE,
    SUMWIDTHSTRICTLYDECREASINGSEQUENCE,
    MAXSURFSTRICTLYDECREASINGSEQUENCE,
    MINSURFSTRICTLYDECREASINGSEQUENCE,
    SUMSURFSTRICTLYDECREASINGSEQUENCE,
    MAXMAXSTRICTLYDECREASINGSEQUENCE,
    MINMAXSTRICTLYDECREASINGSEQUENCE,
    SUMMAXSTRICTLYDECREASINGSEQUENCE,
    MAXMINSTRICTLYDECREASINGSEQUENCE,
    MINMINSTRICTLYDECREASINGSEQUENCE,
    SUMMINSTRICTLYDECREASINGSEQUENCE,
    MAXRANGESTRICTLYDECREASINGSEQUENCE,
    MINRANGESTRICTLYDECREASINGSEQUENCE,
    SUMRANGESTRICTLYDECREASINGSEQUENCE,
    NBSTRICTLYINCREASINGSEQUENCE,
    MAXWIDTHSTRICTLYINCREASINGSEQUENCE,
    MINWIDTHSTRICTLYINCREASINGSEQUENCE,
    SUMWIDTHSTRICTLYINCREASINGSEQUENCE,
    MAXSURFSTRICTLYINCREASINGSEQUENCE,
    MINSURFSTRICTLYINCREASINGSEQUENCE,
    SUMSURFSTRICTLYINCREASINGSEQUENCE,
    MAXMAXSTRICTLYINCREASINGSEQUENCE,
    MINMAXSTRICTLYINCREASINGSEQUENCE,
    SUMMAXSTRICTLYINCREASINGSEQUENCE,
    MAXMINSTRICTLYINCREASINGSEQUENCE,
    MINMINSTRICTLYINCREASINGSEQUENCE,
    SUMMINSTRICTLYINCREASINGSEQUENCE,
    MAXRANGESTRICTLYINCREASINGSEQUENCE,
    MINRANGESTRICTLYINCREASINGSEQUENCE,
    SUMRANGESTRICTLYINCREASINGSEQUENCE,
    NBSUMMIT,
    MAXWIDTHSUMMIT,
    MINWIDTHSUMMIT,
    SUMWIDTHSUMMIT,
    MAXSURFSUMMIT,
    MINSURFSUMMIT,
    SUMSURFSUMMIT,
    MAXMAXSUMMIT,
    MINMAXSUMMIT,
    SUMMAXSUMMIT,
    NBVALLEY,
    MAXWIDTHVALLEY,
    MINWIDTHVALLEY,
    SUMWIDTHVALLEY,
    MAXSURFVALLEY,
    MINSURFVALLEY,
    SUMSURFVALLEY,
    MAXMINVALLEY,
    MINMINVALLEY,
    SUMMINVALLEY,
    NBZIGZAG,
    MAXWIDTHZIGZAG,
    MINWIDTHZIGZAG,
    SUMWIDTHZIGZAG,
    MAXSURFZIGZAG,
    MINSURFZIGZAG,
    SUMSURFZIGZAG,
    MAXMAXZIGZAG,
    MINMAXZIGZAG,
    SUMMAXZIGZAG,
    MAXMINZIGZAG,
    MINMINZIGZAG,
    SUMMINZIGZAG};

char *namesString[253] = {
    "nb_bump_on_decreasing_sequence",
    "max_surf_bump_on_decreasing_sequence",
    "min_surf_bump_on_decreasing_sequence",
    "sum_surf_bump_on_decreasing_sequence",
    "max_max_bump_on_decreasing_sequence",
    "min_max_bump_on_decreasing_sequence",
    "sum_max_bump_on_decreasing_sequence",
    "max_min_bump_on_decreasing_sequence",
    "min_min_bump_on_decreasing_sequence",
    "sum_min_bump_on_decreasing_sequence",
    "nb_decreasing",
    "max_surf_decreasing",
    "min_surf_decreasing",
    "sum_surf_decreasing",
    "max_max_decreasing",
    "min_max_decreasing",
    "sum_max_decreasing",
    "max_min_decreasing",
    "min_min_decreasing",
    "sum_min_decreasing",
    "max_range_decreasing",
    "min_range_decreasing",
    "sum_range_decreasing",
    "nb_decreasing_sequence",
    "max_width_decreasing_sequence",
    "min_width_decreasing_sequence",
    "sum_width_decreasing_sequence",
    "max_surf_decreasing_sequence",
    "min_surf_decreasing_sequence",
    "sum_surf_decreasing_sequence",
    "max_max_decreasing_sequence",
    "min_max_decreasing_sequence",
    "sum_max_decreasing_sequence",
    "max_min_decreasing_sequence",
    "min_min_decreasing_sequence",
    "sum_min_decreasing_sequence",
    "max_range_decreasing_sequence",
    "min_range_decreasing_sequence",
    "sum_range_decreasing_sequence",
    "nb_decreasing_terrace",
    "max_width_decreasing_terrace",
    "min_width_decreasing_terrace",
    "sum_width_decreasing_terrace",
    "max_surf_decreasing_terrace",
    "min_surf_decreasing_terrace",
    "sum_surf_decreasing_terrace",
    "max_height_decreasing_terrace",
    "min_height_decreasing_terrace",
    "sum_height_decreasing_terrace",
    "nb_dip_on_increasing_sequence",
    "max_surf_dip_on_increasing_sequence",
    "min_surf_dip_on_increasing_sequence",
    "sum_surf_dip_on_increasing_sequence",
    "max_max_dip_on_increasing_sequence",
    "min_max_dip_on_increasing_sequence",
    "sum_max_dip_on_increasing_sequence",
    "max_min_dip_on_increasing_sequence",
    "min_min_dip_on_increasing_sequence",
    "sum_min_dip_on_increasing_sequence",
    "nb_gorge",
    "max_width_gorge",
    "min_width_gorge",
    "sum_width_gorge",
    "max_surf_gorge",
    "min_surf_gorge",
    "sum_surf_gorge",
    "max_min_gorge",
    "min_min_gorge",
    "sum_min_gorge",
    "nb_increasing",
    "max_surf_increasing",
    "min_surf_increasing",
    "sum_surf_increasing",
    "max_max_increasing",
    "min_max_increasing",
    "sum_max_increasing",
    "max_min_increasing",
    "min_min_increasing",
    "sum_min_increasing",
    "max_range_increasing",
    "min_range_increasing",
    "sum_range_increasing",
    "nb_increasing_sequence",
    "max_width_increasing_sequence",
    "min_width_increasing_sequence",
    "sum_width_increasing_sequence",
    "max_surf_increasing_sequence",
    "min_surf_increasing_sequence",
    "sum_surf_increasing_sequence",
    "max_max_increasing_sequence",
    "min_max_increasing_sequence",
    "sum_max_increasing_sequence",
    "max_min_increasing_sequence",
    "min_min_increasing_sequence",
    "sum_min_increasing_sequence",
    "max_range_increasing_sequence",
    "min_range_increasing_sequence",
    "sum_range_increasing_sequence",
    "nb_increasing_terrace",
    "max_width_increasing_terrace",
    "min_width_increasing_terrace",
    "sum_width_increasing_terrace",
    "max_surf_increasing_terrace",
    "min_surf_increasing_terrace",
    "sum_surf_increasing_terrace",
    "max_height_increasing_terrace",
    "min_height_increasing_terrace",
    "sum_height_increasing_terrace",
    "nb_inflexion",
    "max_width_inflexion",
    "min_width_inflexion",
    "sum_width_inflexion",
    "max_surf_inflexion",
    "min_surf_inflexion",
    "sum_surf_inflexion",
    "max_max_inflexion",
    "min_max_inflexion",
    "sum_max_inflexion",
    "max_min_inflexion",
    "min_min_inflexion",
    "sum_min_inflexion",
    "nb_peak",
    "max_width_peak",
    "min_width_peak",
    "sum_width_peak",
    "max_surf_peak",
    "min_surf_peak",
    "sum_surf_peak",
    "max_max_peak",
    "min_max_peak",
    "sum_max_peak",
    "nb_plain",
    "max_width_plain",
    "min_width_plain",
    "sum_width_plain",
    "max_surf_plain",
    "min_surf_plain",
    "sum_surf_plain",
    "max_height_plain",
    "min_height_plain",
    "sum_height_plain",
    "nb_plateau",
    "max_width_plateau",
    "min_width_plateau",
    "sum_width_plateau",
    "max_surf_plateau",
    "min_surf_plateau",
    "sum_surf_plateau",
    "max_height_plateau",
    "min_height_plateau",
    "sum_height_plateau",
    "nb_proper_plain",
    "max_width_proper_plain",
    "min_width_proper_plain",
    "sum_width_proper_plain",
    "max_surf_proper_plain",
    "min_surf_proper_plain",
    "sum_surf_proper_plain",
    "max_height_proper_plain",
    "min_height_proper_plain",
    "sum_height_proper_plain",
    "nb_proper_plateau",
    "max_width_proper_plateau",
    "min_width_proper_plateau",
    "sum_width_proper_plateau",
    "max_surf_proper_plateau",
    "min_surf_proper_plateau",
    "sum_surf_proper_plateau",
    "max_height_proper_plateau",
    "min_height_proper_plateau",
    "sum_height_proper_plateau",
    "nb_steady",
    "max_surf_steady",
    "min_surf_steady",
    "sum_surf_steady",
    "max_height_steady",
    "min_height_steady",
    "sum_height_steady",
    "nb_steady_sequence",
    "max_width_steady_sequence",
    "min_width_steady_sequence",
    "sum_width_steady_sequence",
    "max_surf_steady_sequence",
    "min_surf_steady_sequence",
    "sum_surf_steady_sequence",
    "max_height_steady_sequence",
    "min_height_steady_sequence",
    "sum_height_steady_sequence",
    "nb_strictly_decreasing_sequence",
    "max_width_strictly_decreasing_sequence",
    "min_width_strictly_decreasing_sequence",
    "sum_width_strictly_decreasing_sequence",
    "max_surf_strictly_decreasing_sequence",
    "min_surf_strictly_decreasing_sequence",
    "sum_surf_strictly_decreasing_sequence",
    "max_max_strictly_decreasing_sequence",
    "min_max_strictly_decreasing_sequence",
    "sum_max_strictly_decreasing_sequence",
    "max_min_strictly_decreasing_sequence",
    "min_min_strictly_decreasing_sequence",
    "sum_min_strictly_decreasing_sequence",
    "max_range_strictly_decreasing_sequence",
    "min_range_strictly_decreasing_sequence",
    "sum_range_strictly_decreasing_sequence",
    "nb_strictly_increasing_sequence",
    "max_width_strictly_increasing_sequence",
    "min_width_strictly_increasing_sequence",
    "sum_width_strictly_increasing_sequence",
    "max_surf_strictly_increasing_sequence",
    "min_surf_strictly_increasing_sequence",
    "sum_surf_strictly_increasing_sequence",
    "max_max_strictly_increasing_sequence",
    "min_max_strictly_increasing_sequence",
    "sum_max_strictly_increasing_sequence",
    "max_min_strictly_increasing_sequence",
    "min_min_strictly_increasing_sequence",
    "sum_min_strictly_increasing_sequence",
    "max_range_strictly_increasing_sequence",
    "min_range_strictly_increasing_sequence",
    "sum_range_strictly_increasing_sequence",
    "nb_summit",
    "max_width_summit",
    "min_width_summit",
    "sum_width_summit",
    "max_surf_summit",
    "min_surf_summit",
    "sum_surf_summit",
    "max_max_summit",
    "min_max_summit",
    "sum_max_summit",
    "nb_valley",
    "max_width_valley",
    "min_width_valley",
    "sum_width_valley",
    "max_surf_valley",
    "min_surf_valley",
    "sum_surf_valley",
    "max_min_valley",
    "min_min_valley",
    "sum_min_valley",
    "nb_zigzag",
    "max_width_zigzag",
    "min_width_zigzag",
    "sum_width_zigzag",
    "max_surf_zigzag",
    "min_surf_zigzag",
    "sum_surf_zigzag",
    "max_max_zigzag",
    "min_max_zigzag",
    "sum_max_zigzag",
    "max_min_zigzag",
    "min_min_zigzag",
    "sum_min_zigzag"};
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// BEGIN LICENSE BLOCK
// Version: CMPL 1.1
//
// The contents of this file are subject to the Cisco-style Mozilla Public
// License Version 1.1 (the "License"); you may not use this file except
// in compliance with the License.  You may obtain a copy of the License
// at www.eclipse-clp.org/license.
// 
// Software distributed under the License is distributed on an "AS IS"
// basis, WITHOUT WARRANTY OF ANY KIND, either express or implied.  See
// the License for the specific language governing rights and limitations
// under the License. 
// 
// The Original Code is timeseries
// The Initial Developers of the Original Code are Helmut Simonis and Nicolas Beldiceanu
// Portions created by the Initial Developer are
// Copyright (C) 2016-2017 Helmut Simonis
// 
// Contributor(s):     Helmut Simonis, Insight Centre for Data Analytics, UCC, Cork
//                     Nicolas Beldiceanu, Mines Nantes, Nantes
// 
// 
// END LICENSE BLOCK
// ----------------------------------------------------------------------
package ie.ucc.insight.timeseries;

public enum TimeSeriesNames {
    NBBUMPONDECREASINGSEQUENCE,
    MAXSURFBUMPONDECREASINGSEQUENCE,
    MINSURFBUMPONDECREASINGSEQUENCE,
    SUMSURFBUMPONDECREASINGSEQUENCE,
    MAXMAXBUMPONDECREASINGSEQUENCE,
    MINMAXBUMPONDECREASINGSEQUENCE,
    SUMMAXBUMPONDECREASINGSEQUENCE,
    MAXMINBUMPONDECREASINGSEQUENCE,
    MINMINBUMPONDECREASINGSEQUENCE,
    SUMMINBUMPONDECREASINGSEQUENCE,
    NBDECREASING,
    MAXSURFDECREASING,
    MINSURFDECREASING,
    SUMSURFDECREASING,
    MAXMAXDECREASING,
    MINMAXDECREASING,
    SUMMAXDECREASING,
    MAXMINDECREASING,
    MINMINDECREASING,
    SUMMINDECREASING,
    MAXRANGEDECREASING,
    MINRANGEDECREASING,
    SUMRANGEDECREASING,
    NBDECREASINGSEQUENCE,
    MAXWIDTHDECREASINGSEQUENCE,
    MINWIDTHDECREASINGSEQUENCE,
    SUMWIDTHDECREASINGSEQUENCE,
    MAXSURFDECREASINGSEQUENCE,
    MINSURFDECREASINGSEQUENCE,
    SUMSURFDECREASINGSEQUENCE,
    MAXMAXDECREASINGSEQUENCE,
    MINMAXDECREASINGSEQUENCE,
    SUMMAXDECREASINGSEQUENCE,
    MAXMINDECREASINGSEQUENCE,
    MINMINDECREASINGSEQUENCE,
    SUMMINDECREASINGSEQUENCE,
    MAXRANGEDECREASINGSEQUENCE,
    MINRANGEDECREASINGSEQUENCE,
    SUMRANGEDECREASINGSEQUENCE,
    NBDECREASINGTERRACE,
    MAXWIDTHDECREASINGTERRACE,
    MINWIDTHDECREASINGTERRACE,
    SUMWIDTHDECREASINGTERRACE,
    MAXSURFDECREASINGTERRACE,
    MINSURFDECREASINGTERRACE,
    SUMSURFDECREASINGTERRACE,
    MAXHEIGHTDECREASINGTERRACE,
    MINHEIGHTDECREASINGTERRACE,
    SUMHEIGHTDECREASINGTERRACE,
    NBDIPONINCREASINGSEQUENCE,
    MAXSURFDIPONINCREASINGSEQUENCE,
    MINSURFDIPONINCREASINGSEQUENCE,
    SUMSURFDIPONINCREASINGSEQUENCE,
    MAXMAXDIPONINCREASINGSEQUENCE,
    MINMAXDIPONINCREASINGSEQUENCE,
    SUMMAXDIPONINCREASINGSEQUENCE,
    MAXMINDIPONINCREASINGSEQUENCE,
    MINMINDIPONINCREASINGSEQUENCE,
    SUMMINDIPONINCREASINGSEQUENCE,
    NBGORGE,
    MAXWIDTHGORGE,
    MINWIDTHGORGE,
    SUMWIDTHGORGE,
    MAXSURFGORGE,
    MINSURFGORGE,
    SUMSURFGORGE,
    MAXMINGORGE,
    MINMINGORGE,
    SUMMINGORGE,
    NBINCREASING,
    MAXSURFINCREASING,
    MINSURFINCREASING,
    SUMSURFINCREASING,
    MAXMAXINCREASING,
    MINMAXINCREASING,
    SUMMAXINCREASING,
    MAXMININCREASING,
    MINMININCREASING,
    SUMMININCREASING,
    MAXRANGEINCREASING,
    MINRANGEINCREASING,
    SUMRANGEINCREASING,
    NBINCREASINGSEQUENCE,
    MAXWIDTHINCREASINGSEQUENCE,
    MINWIDTHINCREASINGSEQUENCE,
    SUMWIDTHINCREASINGSEQUENCE,
    MAXSURFINCREASINGSEQUENCE,
    MINSURFINCREASINGSEQUENCE,
    SUMSURFINCREASINGSEQUENCE,
    MAXMAXINCREASINGSEQUENCE,
    MINMAXINCREASINGSEQUENCE,
    SUMMAXINCREASINGSEQUENCE,
    MAXMININCREASINGSEQUENCE,
    MINMININCREASINGSEQUENCE,
    SUMMININCREASINGSEQUENCE,
    MAXRANGEINCREASINGSEQUENCE,
    MINRANGEINCREASINGSEQUENCE,
    SUMRANGEINCREASINGSEQUENCE,
    NBINCREASINGTERRACE,
    MAXWIDTHINCREASINGTERRACE,
    MINWIDTHINCREASINGTERRACE,
    SUMWIDTHINCREASINGTERRACE,
    MAXSURFINCREASINGTERRACE,
    MINSURFINCREASINGTERRACE,
    SUMSURFINCREASINGTERRACE,
    MAXHEIGHTINCREASINGTERRACE,
    MINHEIGHTINCREASINGTERRACE,
    SUMHEIGHTINCREASINGTERRACE,
    NBINFLEXION,
    MAXWIDTHINFLEXION,
    MINWIDTHINFLEXION,
    SUMWIDTHINFLEXION,
    MAXSURFINFLEXION,
    MINSURFINFLEXION,
    SUMSURFINFLEXION,
    MAXMAXINFLEXION,
    MINMAXINFLEXION,
    SUMMAXINFLEXION,
    MAXMININFLEXION,
    MINMININFLEXION,
    SUMMININFLEXION,
    NBPEAK,
    MAXWIDTHPEAK,
    MINWIDTHPEAK,
    SUMWIDTHPEAK,
    MAXSURFPEAK,
    MINSURFPEAK,
    SUMSURFPEAK,
    MAXMAXPEAK,
    MINMAXPEAK,
    SUMMAXPEAK,
    NBPLAIN,
    MAXWIDTHPLAIN,
    MINWIDTHPLAIN,
    SUMWIDTHPLAIN,
    MAXSURFPLAIN,
    MINSURFPLAIN,
    SUMSURFPLAIN,
    MAXHEIGHTPLAIN,
    MINHEIGHTPLAIN,
    SUMHEIGHTPLAIN,
    NBPLATEAU,
    MAXWIDTHPLATEAU,
    MINWIDTHPLATEAU,
    SUMWIDTHPLATEAU,
    MAXSURFPLATEAU,
    MINSURFPLATEAU,
    SUMSURFPLATEAU,
    MAXHEIGHTPLATEAU,
    MINHEIGHTPLATEAU,
    SUMHEIGHTPLATEAU,
    NBPROPERPLAIN,
    MAXWIDTHPROPERPLAIN,
    MINWIDTHPROPERPLAIN,
    SUMWIDTHPROPERPLAIN,
    MAXSURFPROPERPLAIN,
    MINSURFPROPERPLAIN,
    SUMSURFPROPERPLAIN,
    MAXHEIGHTPROPERPLAIN,
    MINHEIGHTPROPERPLAIN,
    SUMHEIGHTPROPERPLAIN,
    NBPROPERPLATEAU,
    MAXWIDTHPROPERPLATEAU,
    MINWIDTHPROPERPLATEAU,
    SUMWIDTHPROPERPLATEAU,
    MAXSURFPROPERPLATEAU,
    MINSURFPROPERPLATEAU,
    SUMSURFPROPERPLATEAU,
    MAXHEIGHTPROPERPLATEAU,
    MINHEIGHTPROPERPLATEAU,
    SUMHEIGHTPROPERPLATEAU,
    NBSTEADY,
    MAXSURFSTEADY,
    MINSURFSTEADY,
    SUMSURFSTEADY,
    MAXHEIGHTSTEADY,
    MINHEIGHTSTEADY,
    SUMHEIGHTSTEADY,
    NBSTEADYSEQUENCE,
    MAXWIDTHSTEADYSEQUENCE,
    MINWIDTHSTEADYSEQUENCE,
    SUMWIDTHSTEADYSEQUENCE,
    MAXSURFSTEADYSEQUENCE,
    MINSURFSTEADYSEQUENCE,
    SUMSURFSTEADYSEQUENCE,
    MAXHEIGHTSTEADYSEQUENCE,
    MINHEIGHTSTEADYSEQUENCE,
    SUMHEIGHTSTEADYSEQUENCE,
    NBSTRICTLYDECREASINGSEQUENCE,
    MAXWIDTHSTRICTLYDECREASINGSEQUENCE,
    MINWIDTHSTRICTLYDECREASINGSEQUENCE,
    SUMWIDTHSTRICTLYDECREASINGSEQUENCE,
    MAXSURFSTRICTLYDECREASINGSEQUENCE,
    MINSURFSTRICTLYDECREASINGSEQUENCE,
    SUMSURFSTRICTLYDECREASINGSEQUENCE,
    MAXMAXSTRICTLYDECREASINGSEQUENCE,
    MINMAXSTRICTLYDECREASINGSEQUENCE,
    SUMMAXSTRICTLYDECREASINGSEQUENCE,
    MAXMINSTRICTLYDECREASINGSEQUENCE,
    MINMINSTRICTLYDECREASINGSEQUENCE,
    SUMMINSTRICTLYDECREASINGSEQUENCE,
    MAXRANGESTRICTLYDECREASINGSEQUENCE,
    MINRANGESTRICTLYDECREASINGSEQUENCE,
    SUMRANGESTRICTLYDECREASINGSEQUENCE,
    NBSTRICTLYINCREASINGSEQUENCE,
    MAXWIDTHSTRICTLYINCREASINGSEQUENCE,
    MINWIDTHSTRICTLYINCREASINGSEQUENCE,
    SUMWIDTHSTRICTLYINCREASINGSEQUENCE,
    MAXSURFSTRICTLYINCREASINGSEQUENCE,
    MINSURFSTRICTLYINCREASINGSEQUENCE,
    SUMSURFSTRICTLYINCREASINGSEQUENCE,
    MAXMAXSTRICTLYINCREASINGSEQUENCE,
    MINMAXSTRICTLYINCREASINGSEQUENCE,
    SUMMAXSTRICTLYINCREASINGSEQUENCE,
    MAXMINSTRICTLYINCREASINGSEQUENCE,
    MINMINSTRICTLYINCREASINGSEQUENCE,
    SUMMINSTRICTLYINCREASINGSEQUENCE,
    MAXRANGESTRICTLYINCREASINGSEQUENCE,
    MINRANGESTRICTLYINCREASINGSEQUENCE,
    SUMRANGESTRICTLYINCREASINGSEQUENCE,
    NBSUMMIT,
    MAXWIDTHSUMMIT,
    MINWIDTHSUMMIT,
    SUMWIDTHSUMMIT,
    MAXSURFSUMMIT,
    MINSURFSUMMIT,
    SUMSURFSUMMIT,
    MAXMAXSUMMIT,
    MINMAXSUMMIT,
    SUMMAXSUMMIT,
    NBVALLEY,
    MAXWIDTHVALLEY,
    MINWIDTHVALLEY,
    SUMWIDTHVALLEY,
    MAXSURFVALLEY,
    MINSURFVALLEY,
    SUMSURFVALLEY,
    MAXMINVALLEY,
    MINMINVALLEY,
    SUMMINVALLEY,
    NBZIGZAG,
    MAXWIDTHZIGZAG,
    MINWIDTHZIGZAG,
    SUMWIDTHZIGZAG,
    MAXSURFZIGZAG,
    MINSURFZIGZAG,
    SUMSURFZIGZAG,
    MAXMAXZIGZAG,
    MINMAXZIGZAG,
    SUMMAXZIGZAG,
    MAXMINZIGZAG,
    MINMINZIGZAG,
    SUMMINZIGZAG;
}
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#define minInt -1000000
#define maxInt 1000000


typedef enum Names {
    NBBUMPONDECREASINGSEQUENCE,
    MAXSURFBUMPONDECREASINGSEQUENCE,
    MINSURFBUMPONDECREASINGSEQUENCE,
    SUMSURFBUMPONDECREASINGSEQUENCE,
    MAXMAXBUMPONDECREASINGSEQUENCE,
    MINMAXBUMPONDECREASINGSEQUENCE,
    SUMMAXBUMPONDECREASINGSEQUENCE,
    MAXMINBUMPONDECREASINGSEQUENCE,
    MINMINBUMPONDECREASINGSEQUENCE,
    SUMMINBUMPONDECREASINGSEQUENCE,
    NBDECREASING,
    MAXSURFDECREASING,
    MINSURFDECREASING,
    SUMSURFDECREASING,
    MAXMAXDECREASING,
    MINMAXDECREASING,
    SUMMAXDECREASING,
    MAXMINDECREASING,
    MINMINDECREASING,
    SUMMINDECREASING,
    MAXRANGEDECREASING,
    MINRANGEDECREASING,
    SUMRANGEDECREASING,
    NBDECREASINGSEQUENCE,
    MAXWIDTHDECREASINGSEQUENCE,
    MINWIDTHDECREASINGSEQUENCE,
    SUMWIDTHDECREASINGSEQUENCE,
    MAXSURFDECREASINGSEQUENCE,
    MINSURFDECREASINGSEQUENCE,
    SUMSURFDECREASINGSEQUENCE,
    MAXMAXDECREASINGSEQUENCE,
    MINMAXDECREASINGSEQUENCE,
    SUMMAXDECREASINGSEQUENCE,
    MAXMINDECREASINGSEQUENCE,
    MINMINDECREASINGSEQUENCE,
    SUMMINDECREASINGSEQUENCE,
    MAXRANGEDECREASINGSEQUENCE,
    MINRANGEDECREASINGSEQUENCE,
    SUMRANGEDECREASINGSEQUENCE,
    NBDECREASINGTERRACE,
    MAXWIDTHDECREASINGTERRACE,
    MINWIDTHDECREASINGTERRACE,
    SUMWIDTHDECREASINGTERRACE,
    MAXSURFDECREASINGTERRACE,
    MINSURFDECREASINGTERRACE,
    SUMSURFDECREASINGTERRACE,
    MAXHEIGHTDECREASINGTERRACE,
    MINHEIGHTDECREASINGTERRACE,
    SUMHEIGHTDECREASINGTERRACE,
    NBDIPONINCREASINGSEQUENCE,
    MAXSURFDIPONINCREASINGSEQUENCE,
    MINSURFDIPONINCREASINGSEQUENCE,
    SUMSURFDIPONINCREASINGSEQUENCE,
    MAXMAXDIPONINCREASINGSEQUENCE,
    MINMAXDIPONINCREASINGSEQUENCE,
    SUMMAXDIPONINCREASINGSEQUENCE,
    MAXMINDIPONINCREASINGSEQUENCE,
    MINMINDIPONINCREASINGSEQUENCE,
    SUMMINDIPONINCREASINGSEQUENCE,
    NBGORGE,
    MAXWIDTHGORGE,
    MINWIDTHGORGE,
    SUMWIDTHGORGE,
    MAXSURFGORGE,
    MINSURFGORGE,
    SUMSURFGORGE,
    MAXMINGORGE,
    MINMINGORGE,
    SUMMINGORGE,
    NBINCREASING,
    MAXSURFINCREASING,
    MINSURFINCREASING,
    SUMSURFINCREASING,
    MAXMAXINCREASING,
    MINMAXINCREASING,
    SUMMAXINCREASING,
    MAXMININCREASING,
    MINMININCREASING,
    SUMMININCREASING,
    MAXRANGEINCREASING,
    MINRANGEINCREASING,
    SUMRANGEINCREASING,
    NBINCREASINGSEQUENCE,
    MAXWIDTHINCREASINGSEQUENCE,
    MINWIDTHINCREASINGSEQUENCE,
    SUMWIDTHINCREASINGSEQUENCE,
    MAXSURFINCREASINGSEQUENCE,
    MINSURFINCREASINGSEQUENCE,
    SUMSURFINCREASINGSEQUENCE,
    MAXMAXINCREASINGSEQUENCE,
    MINMAXINCREASINGSEQUENCE,
    SUMMAXINCREASINGSEQUENCE,
    MAXMININCREASINGSEQUENCE,
    MINMININCREASINGSEQUENCE,
    SUMMININCREASINGSEQUENCE,
    MAXRANGEINCREASINGSEQUENCE,
    MINRANGEINCREASINGSEQUENCE,
    SUMRANGEINCREASINGSEQUENCE,
    NBINCREASINGTERRACE,
    MAXWIDTHINCREASINGTERRACE,
    MINWIDTHINCREASINGTERRACE,
    SUMWIDTHINCREASINGTERRACE,
    MAXSURFINCREASINGTERRACE,
    MINSURFINCREASINGTERRACE,
    SUMSURFINCREASINGTERRACE,
    MAXHEIGHTINCREASINGTERRACE,
    MINHEIGHTINCREASINGTERRACE,
    SUMHEIGHTINCREASINGTERRACE,
    NBINFLEXION,
    MAXWIDTHINFLEXION,
    MINWIDTHINFLEXION,
    SUMWIDTHINFLEXION,
    MAXSURFINFLEXION,
    MINSURFINFLEXION,
    SUMSURFINFLEXION,
    MAXMAXINFLEXION,
    MINMAXINFLEXION,
    SUMMAXINFLEXION,
    MAXMININFLEXION,
    MINMININFLEXION,
    SUMMININFLEXION,
    NBPEAK,
    MAXWIDTHPEAK,
    MINWIDTHPEAK,
    SUMWIDTHPEAK,
    MAXSURFPEAK,
    MINSURFPEAK,
    SUMSURFPEAK,
    MAXMAXPEAK,
    MINMAXPEAK,
    SUMMAXPEAK,
    NBPLAIN,
    MAXWIDTHPLAIN,
    MINWIDTHPLAIN,
    SUMWIDTHPLAIN,
    MAXSURFPLAIN,
    MINSURFPLAIN,
    SUMSURFPLAIN,
    MAXHEIGHTPLAIN,
    MINHEIGHTPLAIN,
    SUMHEIGHTPLAIN,
    NBPLATEAU,
    MAXWIDTHPLATEAU,
    MINWIDTHPLATEAU,
    SUMWIDTHPLATEAU,
    MAXSURFPLATEAU,
    MINSURFPLATEAU,
    SUMSURFPLATEAU,
    MAXHEIGHTPLATEAU,
    MINHEIGHTPLATEAU,
    SUMHEIGHTPLATEAU,
    NBPROPERPLAIN,
    MAXWIDTHPROPERPLAIN,
    MINWIDTHPROPERPLAIN,
    SUMWIDTHPROPERPLAIN,
    MAXSURFPROPERPLAIN,
    MINSURFPROPERPLAIN,
    SUMSURFPROPERPLAIN,
    MAXHEIGHTPROPERPLAIN,
    MINHEIGHTPROPERPLAIN,
    SUMHEIGHTPROPERPLAIN,
    NBPROPERPLATEAU,
    MAXWIDTHPROPERPLATEAU,
    MINWIDTHPROPERPLATEAU,
    SUMWIDTHPROPERPLATEAU,
    MAXSURFPROPERPLATEAU,
    MINSURFPROPERPLATEAU,
    SUMSURFPROPERPLATEAU,
    MAXHEIGHTPROPERPLATEAU,
    MINHEIGHTPROPERPLATEAU,
    SUMHEIGHTPROPERPLATEAU,
    NBSTEADY,
    MAXSURFSTEADY,
    MINSURFSTEADY,
    SUMSURFSTEADY,
    MAXHEIGHTSTEADY,
    MINHEIGHTSTEADY,
    SUMHEIGHTSTEADY,
    NBSTEADYSEQUENCE,
    MAXWIDTHSTEADYSEQUENCE,
    MINWIDTHSTEADYSEQUENCE,
    SUMWIDTHSTEADYSEQUENCE,
    MAXSURFSTEADYSEQUENCE,
    MINSURFSTEADYSEQUENCE,
    SUMSURFSTEADYSEQUENCE,
    MAXHEIGHTSTEADYSEQUENCE,
    MINHEIGHTSTEADYSEQUENCE,
    SUMHEIGHTSTEADYSEQUENCE,
    NBSTRICTLYDECREASINGSEQUENCE,
    MAXWIDTHSTRICTLYDECREASINGSEQUENCE,
    MINWIDTHSTRICTLYDECREASINGSEQUENCE,
    SUMWIDTHSTRICTLYDECREASINGSEQUENCE,
    MAXSURFSTRICTLYDECREASINGSEQUENCE,
    MINSURFSTRICTLYDECREASINGSEQUENCE,
    SUMSURFSTRICTLYDECREASINGSEQUENCE,
    MAXMAXSTRICTLYDECREASINGSEQUENCE,
    MINMAXSTRICTLYDECREASINGSEQUENCE,
    SUMMAXSTRICTLYDECREASINGSEQUENCE,
    MAXMINSTRICTLYDECREASINGSEQUENCE,
    MINMINSTRICTLYDECREASINGSEQUENCE,
    SUMMINSTRICTLYDECREASINGSEQUENCE,
    MAXRANGESTRICTLYDECREASINGSEQUENCE,
    MINRANGESTRICTLYDECREASINGSEQUENCE,
    SUMRANGESTRICTLYDECREASINGSEQUENCE,
    NBSTRICTLYINCREASINGSEQUENCE,
    MAXWIDTHSTRICTLYINCREASINGSEQUENCE,
    MINWIDTHSTRICTLYINCREASINGSEQUENCE,
    SUMWIDTHSTRICTLYINCREASINGSEQUENCE,
    MAXSURFSTRICTLYINCREASINGSEQUENCE,
    MINSURFSTRICTLYINCREASINGSEQUENCE,
    SUMSURFSTRICTLYINCREASINGSEQUENCE,
    MAXMAXSTRICTLYINCREASINGSEQUENCE,
    MINMAXSTRICTLYINCREASINGSEQUENCE,
    SUMMAXSTRICTLYINCREASINGSEQUENCE,
    MAXMINSTRICTLYINCREASINGSEQUENCE,
    MINMINSTRICTLYINCREASINGSEQUENCE,
    SUMMINSTRICTLYINCREASINGSEQUENCE,
    MAXRANGESTRICTLYINCREASINGSEQUENCE,
    MINRANGESTRICTLYINCREASINGSEQUENCE,
    SUMRANGESTRICTLYINCREASINGSEQUENCE,
    NBSUMMIT,
    MAXWIDTHSUMMIT,
    MINWIDTHSUMMIT,
    SUMWIDTHSUMMIT,
    MAXSURFSUMMIT,
    MINSURFSUMMIT,
    SUMSURFSUMMIT,
    MAXMAXSUMMIT,
    MINMAXSUMMIT,
    SUMMAXSUMMIT,
    NBVALLEY,
    MAXWIDTHVALLEY,
    MINWIDTHVALLEY,
    SUMWIDTHVALLEY,
    MAXSURFVALLEY,
    MINSURFVALLEY,
    SUMSURFVALLEY,
    MAXMINVALLEY,
    MINMINVALLEY,
    SUMMINVALLEY,
    NBZIGZAG,
    MAXWIDTHZIGZAG,
    MINWIDTHZIGZAG,
    SUMWIDTHZIGZAG,
    MAXSURFZIGZAG,
    MINSURFZIGZAG,
    SUMSURFZIGZAG,
    MAXMAXZIGZAG,
    MINMAXZIGZAG,
    SUMMAXZIGZAG,
    MAXMINZIGZAG,
    MINMINZIGZAG,
    SUMMINZIGZAG} Names;

int checker(Names name,int *vector,int size);

int nbBumpOnDecreasingSequence(int *vector,int size);
int maxSurfBumpOnDecreasingSequence(int *vector,int size);
int minSurfBumpOnDecreasingSequence(int *vector,int size);
int sumSurfBumpOnDecreasingSequence(int *vector,int size);
int maxMaxBumpOnDecreasingSequence(int *vector,int size);
int minMaxBumpOnDecreasingSequence(int *vector,int size);
int sumMaxBumpOnDecreasingSequence(int *vector,int size);
int maxMinBumpOnDecreasingSequence(int *vector,int size);
int minMinBumpOnDecreasingSequence(int *vector,int size);
int sumMinBumpOnDecreasingSequence(int *vector,int size);
int nbDecreasing(int *vector,int size);
int maxSurfDecreasing(int *vector,int size);
int minSurfDecreasing(int *vector,int size);
int sumSurfDecreasing(int *vector,int size);
int maxMaxDecreasing(int *vector,int size);
int minMaxDecreasing(int *vector,int size);
int sumMaxDecreasing(int *vector,int size);
int maxMinDecreasing(int *vector,int size);
int minMinDecreasing(int *vector,int size);
int sumMinDecreasing(int *vector,int size);
int maxRangeDecreasing(int *vector,int size);
int minRangeDecreasing(int *vector,int size);
int sumRangeDecreasing(int *vector,int size);
int nbDecreasingSequence(int *vector,int size);
int maxWidthDecreasingSequence(int *vector,int size);
int minWidthDecreasingSequence(int *vector,int size);
int sumWidthDecreasingSequence(int *vector,int size);
int maxSurfDecreasingSequence(int *vector,int size);
int minSurfDecreasingSequence(int *vector,int size);
int sumSurfDecreasingSequence(int *vector,int size);
int maxMaxDecreasingSequence(int *vector,int size);
int minMaxDecreasingSequence(int *vector,int size);
int sumMaxDecreasingSequence(int *vector,int size);
int maxMinDecreasingSequence(int *vector,int size);
int minMinDecreasingSequence(int *vector,int size);
int sumMinDecreasingSequence(int *vector,int size);
int maxRangeDecreasingSequence(int *vector,int size);
int minRangeDecreasingSequence(int *vector,int size);
int sumRangeDecreasingSequence(int *vector,int size);
int nbDecreasingTerrace(int *vector,int size);
int maxWidthDecreasingTerrace(int *vector,int size);
int minWidthDecreasingTerrace(int *vector,int size);
int sumWidthDecreasingTerrace(int *vector,int size);
int maxSurfDecreasingTerrace(int *vector,int size);
int minSurfDecreasingTerrace(int *vector,int size);
int sumSurfDecreasingTerrace(int *vector,int size);
int maxHeightDecreasingTerrace(int *vector,int size);
int minHeightDecreasingTerrace(int *vector,int size);
int sumHeightDecreasingTerrace(int *vector,int size);
int nbDipOnIncreasingSequence(int *vector,int size);
int maxSurfDipOnIncreasingSequence(int *vector,int size);
int minSurfDipOnIncreasingSequence(int *vector,int size);
int sumSurfDipOnIncreasingSequence(int *vector,int size);
int maxMaxDipOnIncreasingSequence(int *vector,int size);
int minMaxDipOnIncreasingSequence(int *vector,int size);
int sumMaxDipOnIncreasingSequence(int *vector,int size);
int maxMinDipOnIncreasingSequence(int *vector,int size);
int minMinDipOnIncreasingSequence(int *vector,int size);
int sumMinDipOnIncreasingSequence(int *vector,int size);
int nbGorge(int *vector,int size);
int maxWidthGorge(int *vector,int size);
int minWidthGorge(int *vector,int size);
int sumWidthGorge(int *vector,int size);
int maxSurfGorge(int *vector,int size);
int minSurfGorge(int *vector,int size);
int sumSurfGorge(int *vector,int size);
int maxMinGorge(int *vector,int size);
int minMinGorge(int *vector,int size);
int sumMinGorge(int *vector,int size);
int nbIncreasing(int *vector,int size);
int maxSurfIncreasing(int *vector,int size);
int minSurfIncreasing(int *vector,int size);
int sumSurfIncreasing(int *vector,int size);
int maxMaxIncreasing(int *vector,int size);
int minMaxIncreasing(int *vector,int size);
int sumMaxIncreasing(int *vector,int size);
int maxMinIncreasing(int *vector,int size);
int minMinIncreasing(int *vector,int size);
int sumMinIncreasing(int *vector,int size);
int maxRangeIncreasing(int *vector,int size);
int minRangeIncreasing(int *vector,int size);
int sumRangeIncreasing(int *vector,int size);
int nbIncreasingSequence(int *vector,int size);
int maxWidthIncreasingSequence(int *vector,int size);
int minWidthIncreasingSequence(int *vector,int size);
int sumWidthIncreasingSequence(int *vector,int size);
int maxSurfIncreasingSequence(int *vector,int size);
int minSurfIncreasingSequence(int *vector,int size);
int sumSurfIncreasingSequence(int *vector,int size);
int maxMaxIncreasingSequence(int *vector,int size);
int minMaxIncreasingSequence(int *vector,int size);
int sumMaxIncreasingSequence(int *vector,int size);
int maxMinIncreasingSequence(int *vector,int size);
int minMinIncreasingSequence(int *vector,int size);
int sumMinIncreasingSequence(int *vector,int size);
int maxRangeIncreasingSequence(int *vector,int size);
int minRangeIncreasingSequence(int *vector,int size);
int sumRangeIncreasingSequence(int *vector,int size);
int nbIncreasingTerrace(int *vector,int size);
int maxWidthIncreasingTerrace(int *vector,int size);
int minWidthIncreasingTerrace(int *vector,int size);
int sumWidthIncreasingTerrace(int *vector,int size);
int maxSurfIncreasingTerrace(int *vector,int size);
int minSurfIncreasingTerrace(int *vector,int size);
int sumSurfIncreasingTerrace(int *vector,int size);
int maxHeightIncreasingTerrace(int *vector,int size);
int minHeightIncreasingTerrace(int *vector,int size);
int sumHeightIncreasingTerrace(int *vector,int size);
int nbInflexion(int *vector,int size);
int maxWidthInflexion(int *vector,int size);
int minWidthInflexion(int *vector,int size);
int sumWidthInflexion(int *vector,int size);
int maxSurfInflexion(int *vector,int size);
int minSurfInflexion(int *vector,int size);
int sumSurfInflexion(int *vector,int size);
int maxMaxInflexion(int *vector,int size);
int minMaxInflexion(int *vector,int size);
int sumMaxInflexion(int *vector,int size);
int maxMinInflexion(int *vector,int size);
int minMinInflexion(int *vector,int size);
int sumMinInflexion(int *vector,int size);
int nbPeak(int *vector,int size);
int maxWidthPeak(int *vector,int size);
int minWidthPeak(int *vector,int size);
int sumWidthPeak(int *vector,int size);
int maxSurfPeak(int *vector,int size);
int minSurfPeak(int *vector,int size);
int sumSurfPeak(int *vector,int size);
int maxMaxPeak(int *vector,int size);
int minMaxPeak(int *vector,int size);
int sumMaxPeak(int *vector,int size);
int nbPlain(int *vector,int size);
int maxWidthPlain(int *vector,int size);
int minWidthPlain(int *vector,int size);
int sumWidthPlain(int *vector,int size);
int maxSurfPlain(int *vector,int size);
int minSurfPlain(int *vector,int size);
int sumSurfPlain(int *vector,int size);
int maxHeightPlain(int *vector,int size);
int minHeightPlain(int *vector,int size);
int sumHeightPlain(int *vector,int size);
int nbPlateau(int *vector,int size);
int maxWidthPlateau(int *vector,int size);
int minWidthPlateau(int *vector,int size);
int sumWidthPlateau(int *vector,int size);
int maxSurfPlateau(int *vector,int size);
int minSurfPlateau(int *vector,int size);
int sumSurfPlateau(int *vector,int size);
int maxHeightPlateau(int *vector,int size);
int minHeightPlateau(int *vector,int size);
int sumHeightPlateau(int *vector,int size);
int nbProperPlain(int *vector,int size);
int maxWidthProperPlain(int *vector,int size);
int minWidthProperPlain(int *vector,int size);
int sumWidthProperPlain(int *vector,int size);
int maxSurfProperPlain(int *vector,int size);
int minSurfProperPlain(int *vector,int size);
int sumSurfProperPlain(int *vector,int size);
int maxHeightProperPlain(int *vector,int size);
int minHeightProperPlain(int *vector,int size);
int sumHeightProperPlain(int *vector,int size);
int nbProperPlateau(int *vector,int size);
int maxWidthProperPlateau(int *vector,int size);
int minWidthProperPlateau(int *vector,int size);
int sumWidthProperPlateau(int *vector,int size);
int maxSurfProperPlateau(int *vector,int size);
int minSurfProperPlateau(int *vector,int size);
int sumSurfProperPlateau(int *vector,int size);
int maxHeightProperPlateau(int *vector,int size);
int minHeightProperPlateau(int *vector,int size);
int sumHeightProperPlateau(int *vector,int size);
int nbSteady(int *vector,int size);
int maxSurfSteady(int *vector,int size);
int minSurfSteady(int *vector,int size);
int sumSurfSteady(int *vector,int size);
int maxHeightSteady(int *vector,int size);
int minHeightSteady(int *vector,int size);
int sumHeightSteady(int *vector,int size);
int nbSteadySequence(int *vector,int size);
int maxWidthSteadySequence(int *vector,int size);
int minWidthSteadySequence(int *vector,int size);
int sumWidthSteadySequence(int *vector,int size);
int maxSurfSteadySequence(int *vector,int size);
int minSurfSteadySequence(int *vector,int size);
int sumSurfSteadySequence(int *vector,int size);
int maxHeightSteadySequence(int *vector,int size);
int minHeightSteadySequence(int *vector,int size);
int sumHeightSteadySequence(int *vector,int size);
int nbStrictlyDecreasingSequence(int *vector,int size);
int maxWidthStrictlyDecreasingSequence(int *vector,int size);
int minWidthStrictlyDecreasingSequence(int *vector,int size);
int sumWidthStrictlyDecreasingSequence(int *vector,int size);
int maxSurfStrictlyDecreasingSequence(int *vector,int size);
int minSurfStrictlyDecreasingSequence(int *vector,int size);
int sumSurfStrictlyDecreasingSequence(int *vector,int size);
int maxMaxStrictlyDecreasingSequence(int *vector,int size);
int minMaxStrictlyDecreasingSequence(int *vector,int size);
int sumMaxStrictlyDecreasingSequence(int *vector,int size);
int maxMinStrictlyDecreasingSequence(int *vector,int size);
int minMinStrictlyDecreasingSequence(int *vector,int size);
int sumMinStrictlyDecreasingSequence(int *vector,int size);
int maxRangeStrictlyDecreasingSequence(int *vector,int size);
int minRangeStrictlyDecreasingSequence(int *vector,int size);
int sumRangeStrictlyDecreasingSequence(int *vector,int size);
int nbStrictlyIncreasingSequence(int *vector,int size);
int maxWidthStrictlyIncreasingSequence(int *vector,int size);
int minWidthStrictlyIncreasingSequence(int *vector,int size);
int sumWidthStrictlyIncreasingSequence(int *vector,int size);
int maxSurfStrictlyIncreasingSequence(int *vector,int size);
int minSurfStrictlyIncreasingSequence(int *vector,int size);
int sumSurfStrictlyIncreasingSequence(int *vector,int size);
int maxMaxStrictlyIncreasingSequence(int *vector,int size);
int minMaxStrictlyIncreasingSequence(int *vector,int size);
int sumMaxStrictlyIncreasingSequence(int *vector,int size);
int maxMinStrictlyIncreasingSequence(int *vector,int size);
int minMinStrictlyIncreasingSequence(int *vector,int size);
int sumMinStrictlyIncreasingSequence(int *vector,int size);
int maxRangeStrictlyIncreasingSequence(int *vector,int size);
int minRangeStrictlyIncreasingSequence(int *vector,int size);
int sumRangeStrictlyIncreasingSequence(int *vector,int size);
int nbSummit(int *vector,int size);
int maxWidthSummit(int *vector,int size);
int minWidthSummit(int *vector,int size);
int sumWidthSummit(int *vector,int size);
int maxSurfSummit(int *vector,int size);
int minSurfSummit(int *vector,int size);
int sumSurfSummit(int *vector,int size);
int maxMaxSummit(int *vector,int size);
int minMaxSummit(int *vector,int size);
int sumMaxSummit(int *vector,int size);
int nbValley(int *vector,int size);
int maxWidthValley(int *vector,int size);
int minWidthValley(int *vector,int size);
int sumWidthValley(int *vector,int size);
int maxSurfValley(int *vector,int size);
int minSurfValley(int *vector,int size);
int sumSurfValley(int *vector,int size);
int maxMinValley(int *vector,int size);
int minMinValley(int *vector,int size);
int sumMinValley(int *vector,int size);
int nbZigzag(int *vector,int size);
int maxWidthZigzag(int *vector,int size);
int minWidthZigzag(int *vector,int size);
int sumWidthZigzag(int *vector,int size);
int maxSurfZigzag(int *vector,int size);
int minSurfZigzag(int *vector,int size);
int sumSurfZigzag(int *vector,int size);
int maxMaxZigzag(int *vector,int size);
int minMaxZigzag(int *vector,int size);
int sumMaxZigzag(int *vector,int size);
int maxMinZigzag(int *vector,int size);
int minMinZigzag(int *vector,int size);
int sumMinZigzag(int *vector,int size);


checker.h


#include "checker.h"


/* compute signature from two timeseries elements*/
char sig(int a,int b){
    if (a == b) return '=';
    else if (a > b) return '>';
    return '<';
}

int max(int a,int b){
        if (a >= b) {return a;} else {return b;};
    }

int min(int a,int b){
        if (a >= b) {return b;} else {return a;};
    }

int checker(Names name,int *vector,int size){
    switch(name){
    case NBBUMPONDECREASINGSEQUENCE: return nbBumpOnDecreasingSequence(vector,size);
    case MAXSURFBUMPONDECREASINGSEQUENCE: return maxSurfBumpOnDecreasingSequence(vector,size);
    case MINSURFBUMPONDECREASINGSEQUENCE: return minSurfBumpOnDecreasingSequence(vector,size);
    case SUMSURFBUMPONDECREASINGSEQUENCE: return sumSurfBumpOnDecreasingSequence(vector,size);
    case MAXMAXBUMPONDECREASINGSEQUENCE: return maxMaxBumpOnDecreasingSequence(vector,size);
    case MINMAXBUMPONDECREASINGSEQUENCE: return minMaxBumpOnDecreasingSequence(vector,size);
    case SUMMAXBUMPONDECREASINGSEQUENCE: return sumMaxBumpOnDecreasingSequence(vector,size);
    case MAXMINBUMPONDECREASINGSEQUENCE: return maxMinBumpOnDecreasingSequence(vector,size);
    case MINMINBUMPONDECREASINGSEQUENCE: return minMinBumpOnDecreasingSequence(vector,size);
    case SUMMINBUMPONDECREASINGSEQUENCE: return sumMinBumpOnDecreasingSequence(vector,size);
    case NBDECREASING: return nbDecreasing(vector,size);
    case MAXSURFDECREASING: return maxSurfDecreasing(vector,size);
    case MINSURFDECREASING: return minSurfDecreasing(vector,size);
    case SUMSURFDECREASING: return sumSurfDecreasing(vector,size);
    case MAXMAXDECREASING: return maxMaxDecreasing(vector,size);
    case MINMAXDECREASING: return minMaxDecreasing(vector,size);
    case SUMMAXDECREASING: return sumMaxDecreasing(vector,size);
    case MAXMINDECREASING: return maxMinDecreasing(vector,size);
    case MINMINDECREASING: return minMinDecreasing(vector,size);
    case SUMMINDECREASING: return sumMinDecreasing(vector,size);
    case MAXRANGEDECREASING: return maxRangeDecreasing(vector,size);
    case MINRANGEDECREASING: return minRangeDecreasing(vector,size);
    case SUMRANGEDECREASING: return sumRangeDecreasing(vector,size);
    case NBDECREASINGSEQUENCE: return nbDecreasingSequence(vector,size);
    case MAXWIDTHDECREASINGSEQUENCE: return maxWidthDecreasingSequence(vector,size);
    case MINWIDTHDECREASINGSEQUENCE: return minWidthDecreasingSequence(vector,size);
    case SUMWIDTHDECREASINGSEQUENCE: return sumWidthDecreasingSequence(vector,size);
    case MAXSURFDECREASINGSEQUENCE: return maxSurfDecreasingSequence(vector,size);
    case MINSURFDECREASINGSEQUENCE: return minSurfDecreasingSequence(vector,size);
    case SUMSURFDECREASINGSEQUENCE: return sumSurfDecreasingSequence(vector,size);
    case MAXMAXDECREASINGSEQUENCE: return maxMaxDecreasingSequence(vector,size);
    case MINMAXDECREASINGSEQUENCE: return minMaxDecreasingSequence(vector,size);
    case SUMMAXDECREASINGSEQUENCE: return sumMaxDecreasingSequence(vector,size);
    case MAXMINDECREASINGSEQUENCE: return maxMinDecreasingSequence(vector,size);
    case MINMINDECREASINGSEQUENCE: return minMinDecreasingSequence(vector,size);
    case SUMMINDECREASINGSEQUENCE: return sumMinDecreasingSequence(vector,size);
    case MAXRANGEDECREASINGSEQUENCE: return maxRangeDecreasingSequence(vector,size);
    case MINRANGEDECREASINGSEQUENCE: return minRangeDecreasingSequence(vector,size);
    case SUMRANGEDECREASINGSEQUENCE: return sumRangeDecreasingSequence(vector,size);
    case NBDECREASINGTERRACE: return nbDecreasingTerrace(vector,size);
    case MAXWIDTHDECREASINGTERRACE: return maxWidthDecreasingTerrace(vector,size);
    case MINWIDTHDECREASINGTERRACE: return minWidthDecreasingTerrace(vector,size);
    case SUMWIDTHDECREASINGTERRACE: return sumWidthDecreasingTerrace(vector,size);
    case MAXSURFDECREASINGTERRACE: return maxSurfDecreasingTerrace(vector,size);
    case MINSURFDECREASINGTERRACE: return minSurfDecreasingTerrace(vector,size);
    case SUMSURFDECREASINGTERRACE: return sumSurfDecreasingTerrace(vector,size);
    case MAXHEIGHTDECREASINGTERRACE: return maxHeightDecreasingTerrace(vector,size);
    case MINHEIGHTDECREASINGTERRACE: return minHeightDecreasingTerrace(vector,size);
    case SUMHEIGHTDECREASINGTERRACE: return sumHeightDecreasingTerrace(vector,size);
    case NBDIPONINCREASINGSEQUENCE: return nbDipOnIncreasingSequence(vector,size);
    case MAXSURFDIPONINCREASINGSEQUENCE: return maxSurfDipOnIncreasingSequence(vector,size);
    case MINSURFDIPONINCREASINGSEQUENCE: return minSurfDipOnIncreasingSequence(vector,size);
    case SUMSURFDIPONINCREASINGSEQUENCE: return sumSurfDipOnIncreasingSequence(vector,size);
    case MAXMAXDIPONINCREASINGSEQUENCE: return maxMaxDipOnIncreasingSequence(vector,size);
    case MINMAXDIPONINCREASINGSEQUENCE: return minMaxDipOnIncreasingSequence(vector,size);
    case SUMMAXDIPONINCREASINGSEQUENCE: return sumMaxDipOnIncreasingSequence(vector,size);
    case MAXMINDIPONINCREASINGSEQUENCE: return maxMinDipOnIncreasingSequence(vector,size);
    case MINMINDIPONINCREASINGSEQUENCE: return minMinDipOnIncreasingSequence(vector,size);
    case SUMMINDIPONINCREASINGSEQUENCE: return sumMinDipOnIncreasingSequence(vector,size);
    case NBGORGE: return nbGorge(vector,size);
    case MAXWIDTHGORGE: return maxWidthGorge(vector,size);
    case MINWIDTHGORGE: return minWidthGorge(vector,size);
    case SUMWIDTHGORGE: return sumWidthGorge(vector,size);
    case MAXSURFGORGE: return maxSurfGorge(vector,size);
    case MINSURFGORGE: return minSurfGorge(vector,size);
    case SUMSURFGORGE: return sumSurfGorge(vector,size);
    case MAXMINGORGE: return maxMinGorge(vector,size);
    case MINMINGORGE: return minMinGorge(vector,size);
    case SUMMINGORGE: return sumMinGorge(vector,size);
    case NBINCREASING: return nbIncreasing(vector,size);
    case MAXSURFINCREASING: return maxSurfIncreasing(vector,size);
    case MINSURFINCREASING: return minSurfIncreasing(vector,size);
    case SUMSURFINCREASING: return sumSurfIncreasing(vector,size);
    case MAXMAXINCREASING: return maxMaxIncreasing(vector,size);
    case MINMAXINCREASING: return minMaxIncreasing(vector,size);
    case SUMMAXINCREASING: return sumMaxIncreasing(vector,size);
    case MAXMININCREASING: return maxMinIncreasing(vector,size);
    case MINMININCREASING: return minMinIncreasing(vector,size);
    case SUMMININCREASING: return sumMinIncreasing(vector,size);
    case MAXRANGEINCREASING: return maxRangeIncreasing(vector,size);
    case MINRANGEINCREASING: return minRangeIncreasing(vector,size);
    case SUMRANGEINCREASING: return sumRangeIncreasing(vector,size);
    case NBINCREASINGSEQUENCE: return nbIncreasingSequence(vector,size);
    case MAXWIDTHINCREASINGSEQUENCE: return maxWidthIncreasingSequence(vector,size);
    case MINWIDTHINCREASINGSEQUENCE: return minWidthIncreasingSequence(vector,size);
    case SUMWIDTHINCREASINGSEQUENCE: return sumWidthIncreasingSequence(vector,size);
    case MAXSURFINCREASINGSEQUENCE: return maxSurfIncreasingSequence(vector,size);
    case MINSURFINCREASINGSEQUENCE: return minSurfIncreasingSequence(vector,size);
    case SUMSURFINCREASINGSEQUENCE: return sumSurfIncreasingSequence(vector,size);
    case MAXMAXINCREASINGSEQUENCE: return maxMaxIncreasingSequence(vector,size);
    case MINMAXINCREASINGSEQUENCE: return minMaxIncreasingSequence(vector,size);
    case SUMMAXINCREASINGSEQUENCE: return sumMaxIncreasingSequence(vector,size);
    case MAXMININCREASINGSEQUENCE: return maxMinIncreasingSequence(vector,size);
    case MINMININCREASINGSEQUENCE: return minMinIncreasingSequence(vector,size);
    case SUMMININCREASINGSEQUENCE: return sumMinIncreasingSequence(vector,size);
    case MAXRANGEINCREASINGSEQUENCE: return maxRangeIncreasingSequence(vector,size);
    case MINRANGEINCREASINGSEQUENCE: return minRangeIncreasingSequence(vector,size);
    case SUMRANGEINCREASINGSEQUENCE: return sumRangeIncreasingSequence(vector,size);
    case NBINCREASINGTERRACE: return nbIncreasingTerrace(vector,size);
    case MAXWIDTHINCREASINGTERRACE: return maxWidthIncreasingTerrace(vector,size);
    case MINWIDTHINCREASINGTERRACE: return minWidthIncreasingTerrace(vector,size);
    case SUMWIDTHINCREASINGTERRACE: return sumWidthIncreasingTerrace(vector,size);
    case MAXSURFINCREASINGTERRACE: return maxSurfIncreasingTerrace(vector,size);
    case MINSURFINCREASINGTERRACE: return minSurfIncreasingTerrace(vector,size);
    case SUMSURFINCREASINGTERRACE: return sumSurfIncreasingTerrace(vector,size);
    case MAXHEIGHTINCREASINGTERRACE: return maxHeightIncreasingTerrace(vector,size);
    case MINHEIGHTINCREASINGTERRACE: return minHeightIncreasingTerrace(vector,size);
    case SUMHEIGHTINCREASINGTERRACE: return sumHeightIncreasingTerrace(vector,size);
    case NBINFLEXION: return nbInflexion(vector,size);
    case MAXWIDTHINFLEXION: return maxWidthInflexion(vector,size);
    case MINWIDTHINFLEXION: return minWidthInflexion(vector,size);
    case SUMWIDTHINFLEXION: return sumWidthInflexion(vector,size);
    case MAXSURFINFLEXION: return maxSurfInflexion(vector,size);
    case MINSURFINFLEXION: return minSurfInflexion(vector,size);
    case SUMSURFINFLEXION: return sumSurfInflexion(vector,size);
    case MAXMAXINFLEXION: return maxMaxInflexion(vector,size);
    case MINMAXINFLEXION: return minMaxInflexion(vector,size);
    case SUMMAXINFLEXION: return sumMaxInflexion(vector,size);
    case MAXMININFLEXION: return maxMinInflexion(vector,size);
    case MINMININFLEXION: return minMinInflexion(vector,size);
    case SUMMININFLEXION: return sumMinInflexion(vector,size);
    case NBPEAK: return nbPeak(vector,size);
    case MAXWIDTHPEAK: return maxWidthPeak(vector,size);
    case MINWIDTHPEAK: return minWidthPeak(vector,size);
    case SUMWIDTHPEAK: return sumWidthPeak(vector,size);
    case MAXSURFPEAK: return maxSurfPeak(vector,size);
    case MINSURFPEAK: return minSurfPeak(vector,size);
    case SUMSURFPEAK: return sumSurfPeak(vector,size);
    case MAXMAXPEAK: return maxMaxPeak(vector,size);
    case MINMAXPEAK: return minMaxPeak(vector,size);
    case SUMMAXPEAK: return sumMaxPeak(vector,size);
    case NBPLAIN: return nbPlain(vector,size);
    case MAXWIDTHPLAIN: return maxWidthPlain(vector,size);
    case MINWIDTHPLAIN: return minWidthPlain(vector,size);
    case SUMWIDTHPLAIN: return sumWidthPlain(vector,size);
    case MAXSURFPLAIN: return maxSurfPlain(vector,size);
    case MINSURFPLAIN: return minSurfPlain(vector,size);
    case SUMSURFPLAIN: return sumSurfPlain(vector,size);
    case MAXHEIGHTPLAIN: return maxHeightPlain(vector,size);
    case MINHEIGHTPLAIN: return minHeightPlain(vector,size);
    case SUMHEIGHTPLAIN: return sumHeightPlain(vector,size);
    case NBPLATEAU: return nbPlateau(vector,size);
    case MAXWIDTHPLATEAU: return maxWidthPlateau(vector,size);
    case MINWIDTHPLATEAU: return minWidthPlateau(vector,size);
    case SUMWIDTHPLATEAU: return sumWidthPlateau(vector,size);
    case MAXSURFPLATEAU: return maxSurfPlateau(vector,size);
    case MINSURFPLATEAU: return minSurfPlateau(vector,size);
    case SUMSURFPLATEAU: return sumSurfPlateau(vector,size);
    case MAXHEIGHTPLATEAU: return maxHeightPlateau(vector,size);
    case MINHEIGHTPLATEAU: return minHeightPlateau(vector,size);
    case SUMHEIGHTPLATEAU: return sumHeightPlateau(vector,size);
    case NBPROPERPLAIN: return nbProperPlain(vector,size);
    case MAXWIDTHPROPERPLAIN: return maxWidthProperPlain(vector,size);
    case MINWIDTHPROPERPLAIN: return minWidthProperPlain(vector,size);
    case SUMWIDTHPROPERPLAIN: return sumWidthProperPlain(vector,size);
    case MAXSURFPROPERPLAIN: return maxSurfProperPlain(vector,size);
    case MINSURFPROPERPLAIN: return minSurfProperPlain(vector,size);
    case SUMSURFPROPERPLAIN: return sumSurfProperPlain(vector,size);
    case MAXHEIGHTPROPERPLAIN: return maxHeightProperPlain(vector,size);
    case MINHEIGHTPROPERPLAIN: return minHeightProperPlain(vector,size);
    case SUMHEIGHTPROPERPLAIN: return sumHeightProperPlain(vector,size);
    case NBPROPERPLATEAU: return nbProperPlateau(vector,size);
    case MAXWIDTHPROPERPLATEAU: return maxWidthProperPlateau(vector,size);
    case MINWIDTHPROPERPLATEAU: return minWidthProperPlateau(vector,size);
    case SUMWIDTHPROPERPLATEAU: return sumWidthProperPlateau(vector,size);
    case MAXSURFPROPERPLATEAU: return maxSurfProperPlateau(vector,size);
    case MINSURFPROPERPLATEAU: return minSurfProperPlateau(vector,size);
    case SUMSURFPROPERPLATEAU: return sumSurfProperPlateau(vector,size);
    case MAXHEIGHTPROPERPLATEAU: return maxHeightProperPlateau(vector,size);
    case MINHEIGHTPROPERPLATEAU: return minHeightProperPlateau(vector,size);
    case SUMHEIGHTPROPERPLATEAU: return sumHeightProperPlateau(vector,size);
    case NBSTEADY: return nbSteady(vector,size);
    case MAXSURFSTEADY: return maxSurfSteady(vector,size);
    case MINSURFSTEADY: return minSurfSteady(vector,size);
    case SUMSURFSTEADY: return sumSurfSteady(vector,size);
    case MAXHEIGHTSTEADY: return maxHeightSteady(vector,size);
    case MINHEIGHTSTEADY: return minHeightSteady(vector,size);
    case SUMHEIGHTSTEADY: return sumHeightSteady(vector,size);
    case NBSTEADYSEQUENCE: return nbSteadySequence(vector,size);
    case MAXWIDTHSTEADYSEQUENCE: return maxWidthSteadySequence(vector,size);
    case MINWIDTHSTEADYSEQUENCE: return minWidthSteadySequence(vector,size);
    case SUMWIDTHSTEADYSEQUENCE: return sumWidthSteadySequence(vector,size);
    case MAXSURFSTEADYSEQUENCE: return maxSurfSteadySequence(vector,size);
    case MINSURFSTEADYSEQUENCE: return minSurfSteadySequence(vector,size);
    case SUMSURFSTEADYSEQUENCE: return sumSurfSteadySequence(vector,size);
    case MAXHEIGHTSTEADYSEQUENCE: return maxHeightSteadySequence(vector,size);
    case MINHEIGHTSTEADYSEQUENCE: return minHeightSteadySequence(vector,size);
    case SUMHEIGHTSTEADYSEQUENCE: return sumHeightSteadySequence(vector,size);
    case NBSTRICTLYDECREASINGSEQUENCE: return nbStrictlyDecreasingSequence(vector,size);
    case MAXWIDTHSTRICTLYDECREASINGSEQUENCE: return maxWidthStrictlyDecreasingSequence(vector,size);
    case MINWIDTHSTRICTLYDECREASINGSEQUENCE: return minWidthStrictlyDecreasingSequence(vector,size);
    case SUMWIDTHSTRICTLYDECREASINGSEQUENCE: return sumWidthStrictlyDecreasingSequence(vector,size);
    case MAXSURFSTRICTLYDECREASINGSEQUENCE: return maxSurfStrictlyDecreasingSequence(vector,size);
    case MINSURFSTRICTLYDECREASINGSEQUENCE: return minSurfStrictlyDecreasingSequence(vector,size);
    case SUMSURFSTRICTLYDECREASINGSEQUENCE: return sumSurfStrictlyDecreasingSequence(vector,size);
    case MAXMAXSTRICTLYDECREASINGSEQUENCE: return maxMaxStrictlyDecreasingSequence(vector,size);
    case MINMAXSTRICTLYDECREASINGSEQUENCE: return minMaxStrictlyDecreasingSequence(vector,size);
    case SUMMAXSTRICTLYDECREASINGSEQUENCE: return sumMaxStrictlyDecreasingSequence(vector,size);
    case MAXMINSTRICTLYDECREASINGSEQUENCE: return maxMinStrictlyDecreasingSequence(vector,size);
    case MINMINSTRICTLYDECREASINGSEQUENCE: return minMinStrictlyDecreasingSequence(vector,size);
    case SUMMINSTRICTLYDECREASINGSEQUENCE: return sumMinStrictlyDecreasingSequence(vector,size);
    case MAXRANGESTRICTLYDECREASINGSEQUENCE: return maxRangeStrictlyDecreasingSequence(vector,size);
    case MINRANGESTRICTLYDECREASINGSEQUENCE: return minRangeStrictlyDecreasingSequence(vector,size);
    case SUMRANGESTRICTLYDECREASINGSEQUENCE: return sumRangeStrictlyDecreasingSequence(vector,size);
    case NBSTRICTLYINCREASINGSEQUENCE: return nbStrictlyIncreasingSequence(vector,size);
    case MAXWIDTHSTRICTLYINCREASINGSEQUENCE: return maxWidthStrictlyIncreasingSequence(vector,size);
    case MINWIDTHSTRICTLYINCREASINGSEQUENCE: return minWidthStrictlyIncreasingSequence(vector,size);
    case SUMWIDTHSTRICTLYINCREASINGSEQUENCE: return sumWidthStrictlyIncreasingSequence(vector,size);
    case MAXSURFSTRICTLYINCREASINGSEQUENCE: return maxSurfStrictlyIncreasingSequence(vector,size);
    case MINSURFSTRICTLYINCREASINGSEQUENCE: return minSurfStrictlyIncreasingSequence(vector,size);
    case SUMSURFSTRICTLYINCREASINGSEQUENCE: return sumSurfStrictlyIncreasingSequence(vector,size);
    case MAXMAXSTRICTLYINCREASINGSEQUENCE: return maxMaxStrictlyIncreasingSequence(vector,size);
    case MINMAXSTRICTLYINCREASINGSEQUENCE: return minMaxStrictlyIncreasingSequence(vector,size);
    case SUMMAXSTRICTLYINCREASINGSEQUENCE: return sumMaxStrictlyIncreasingSequence(vector,size);
    case MAXMINSTRICTLYINCREASINGSEQUENCE: return maxMinStrictlyIncreasingSequence(vector,size);
    case MINMINSTRICTLYINCREASINGSEQUENCE: return minMinStrictlyIncreasingSequence(vector,size);
    case SUMMINSTRICTLYINCREASINGSEQUENCE: return sumMinStrictlyIncreasingSequence(vector,size);
    case MAXRANGESTRICTLYINCREASINGSEQUENCE: return maxRangeStrictlyIncreasingSequence(vector,size);
    case MINRANGESTRICTLYINCREASINGSEQUENCE: return minRangeStrictlyIncreasingSequence(vector,size);
    case SUMRANGESTRICTLYINCREASINGSEQUENCE: return sumRangeStrictlyIncreasingSequence(vector,size);
    case NBSUMMIT: return nbSummit(vector,size);
    case MAXWIDTHSUMMIT: return maxWidthSummit(vector,size);
    case MINWIDTHSUMMIT: return minWidthSummit(vector,size);
    case SUMWIDTHSUMMIT: return sumWidthSummit(vector,size);
    case MAXSURFSUMMIT: return maxSurfSummit(vector,size);
    case MINSURFSUMMIT: return minSurfSummit(vector,size);
    case SUMSURFSUMMIT: return sumSurfSummit(vector,size);
    case MAXMAXSUMMIT: return maxMaxSummit(vector,size);
    case MINMAXSUMMIT: return minMaxSummit(vector,size);
    case SUMMAXSUMMIT: return sumMaxSummit(vector,size);
    case NBVALLEY: return nbValley(vector,size);
    case MAXWIDTHVALLEY: return maxWidthValley(vector,size);
    case MINWIDTHVALLEY: return minWidthValley(vector,size);
    case SUMWIDTHVALLEY: return sumWidthValley(vector,size);
    case MAXSURFVALLEY: return maxSurfValley(vector,size);
    case MINSURFVALLEY: return minSurfValley(vector,size);
    case SUMSURFVALLEY: return sumSurfValley(vector,size);
    case MAXMINVALLEY: return maxMinValley(vector,size);
    case MINMINVALLEY: return minMinValley(vector,size);
    case SUMMINVALLEY: return sumMinValley(vector,size);
    case NBZIGZAG: return nbZigzag(vector,size);
    case MAXWIDTHZIGZAG: return maxWidthZigzag(vector,size);
    case MINWIDTHZIGZAG: return minWidthZigzag(vector,size);
    case SUMWIDTHZIGZAG: return sumWidthZigzag(vector,size);
    case MAXSURFZIGZAG: return maxSurfZigzag(vector,size);
    case MINSURFZIGZAG: return minSurfZigzag(vector,size);
    case SUMSURFZIGZAG: return sumSurfZigzag(vector,size);
    case MAXMAXZIGZAG: return maxMaxZigzag(vector,size);
    case MINMAXZIGZAG: return minMaxZigzag(vector,size);
    case SUMMAXZIGZAG: return sumMaxZigzag(vector,size);
    case MAXMINZIGZAG: return maxMinZigzag(vector,size);
    case MINMINZIGZAG: return minMinZigzag(vector,size);
    case SUMMINZIGZAG: return sumMinZigzag(vector,size);
    default: // notreached
             return -1;
    }
};

int nbBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, max(d, series[i]));
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, max(d, series[i]));
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + max(d, series[i]);
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, min(d, series[i]));
                          d = maxInt;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, min(d, series[i]));
                          d = maxInt;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinBumpOnDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + min(d, series[i]);
                          d = maxInt;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbDecreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfDecreasing(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i] + series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfDecreasing(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i] + series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfDecreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + series[i] + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxDecreasing(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxDecreasing(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxDecreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinDecreasing(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, min(series[i], series[i+1]));
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinDecreasing(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, min(series[i], series[i+1]));
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinDecreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + min(series[i], series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxRangeDecreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, max(0, series[i] - series[i+1]));
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minRangeDecreasing(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, max(0, series[i] - series[i+1]));
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumRangeDecreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + max(0, series[i] - series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, 2);
                          d = 2;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthDecreasingSequence(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + 2;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + 2;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i] + series[i+1];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i+1];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i] + series[i+1];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i+1];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + series[i] + series[i+1];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + d + series[i+1];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = min(series[i], series[i+1]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = min(c, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minMinDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = min(r, min(series[i], series[i+1]));
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = min(r, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = min(series[i], series[i+1]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = min(c, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r + c;
}

int maxRangeDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int h = series[0];
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, h - series[i+1]);
                          // h unchanged
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          h = series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = max(r, h - series[i+1]);
                          // h unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // h unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          h = series[i+1];
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minRangeDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int h = series[0];
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          // h unchanged
                          c = h - series[i+1];
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          h = series[i+1];
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          // h unchanged
                          c = h - series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // h unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          h = series[i+1];
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumRangeDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + max(0, series[i] - series[i+1]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + max(0, series[i] - series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbDecreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthDecreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthDecreasingTerrace(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumWidthDecreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfDecreasingTerrace(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfDecreasingTerrace(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfDecreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxHeightDecreasingTerrace(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minHeightDecreasingTerrace(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumHeightDecreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, max(d, series[i]));
                          d = minInt;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, max(d, series[i]));
                          d = minInt;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + max(d, series[i]);
                          d = minInt;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, min(d, series[i]));
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, min(d, series[i]));
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinDipOnIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = series[i];
                        // update state
                          state = 'v';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'v':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + min(d, series[i]);
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbGorge(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthGorge(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthGorge(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthGorge(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfGorge(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfGorge(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfGorge(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinGorge(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinGorge(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinGorge(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbIncreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfIncreasing(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i] + series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfIncreasing(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i] + series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfIncreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + series[i] + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxIncreasing(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, max(series[i], series[i+1]));
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxIncreasing(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, max(series[i], series[i+1]));
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxIncreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + max(series[i], series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinIncreasing(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinIncreasing(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinIncreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxRangeIncreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, max(0, series[i+1] - series[i]));
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minRangeIncreasing(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, max(0, series[i+1] - series[i]));
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumRangeIncreasing(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + max(0, series[i+1] - series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, 2);
                          d = 2;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthIncreasingSequence(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + 2;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + 2;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i] + series[i+1];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i+1];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i] + series[i+1];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i+1];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + series[i] + series[i+1];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + d + series[i+1];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, max(series[i], series[i+1]));
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = max(series[i], series[i+1]);
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = max(c, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumMaxIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = max(series[i], series[i+1]);
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = max(c, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r + c;
}

int maxMinIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxRangeIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int h = series[0];
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          h = series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, series[i+1] - h);
                          // h unchanged
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          h = series[i+1];
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // h unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, series[i+1] - h);
                          // h unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minRangeIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int h = series[0];
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          h = series[i+1];
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          // h unchanged
                          c = series[i+1] - h;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          h = series[i+1];
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // h unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          // h unchanged
                          c = series[i+1] - h;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumRangeIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + max(0, series[i+1] - series[i]);
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + max(0, series[i+1] - series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbIncreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthIncreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthIncreasingTerrace(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumWidthIncreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfIncreasingTerrace(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfIncreasingTerrace(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfIncreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxHeightIncreasingTerrace(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minHeightIncreasingTerrace(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumHeightIncreasingTerrace(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbInflexion(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthInflexion(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthInflexion(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumWidthInflexion(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfInflexion(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfInflexion(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfInflexion(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxInflexion(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, max(d, series[i]));
                          d = minInt;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, max(d, series[i]));
                          d = minInt;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxInflexion(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, max(d, series[i]));
                          d = minInt;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, max(d, series[i]));
                          d = minInt;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxInflexion(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + max(d, series[i]);
                          d = minInt;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + max(d, series[i]);
                          d = minInt;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinInflexion(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, min(d, series[i]));
                          d = maxInt;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, min(d, series[i]));
                          d = maxInt;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinInflexion(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, min(d, series[i]));
                          d = maxInt;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, min(d, series[i]));
                          d = maxInt;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinInflexion(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + min(d, series[i]);
                          d = maxInt;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + min(d, series[i]);
                          d = maxInt;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbPeak(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthPeak(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthPeak(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthPeak(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfPeak(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfPeak(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfPeak(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxPeak(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxPeak(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxPeak(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 't';
                        break;
                    case '=' :
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthPlain(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumWidthPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfPlain(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfPlain(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxHeightPlain(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minHeightPlain(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumHeightPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthPlateau(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumWidthPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfPlateau(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfPlateau(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxHeightPlateau(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minHeightPlateau(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumHeightPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbProperPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthProperPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthProperPlain(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumWidthProperPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfProperPlain(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfProperPlain(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfProperPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxHeightProperPlain(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minHeightProperPlain(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumHeightProperPlain(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '<' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbProperPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthProperPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthProperPlateau(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + 1);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumWidthProperPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfProperPlateau(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfProperPlateau(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, d + series[i]);
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfProperPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxHeightProperPlateau(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minHeightProperPlateau(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumHeightProperPlateau(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 't';
                        break;
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbSteady(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found_end
                        // update counters
                          r = r + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfSteady(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i] + series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minSurfSteady(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i] + series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumSurfSteady(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found_end
                        // update counters
                          r = r + series[i] + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxHeightSteady(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found_end
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minHeightSteady(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found_end
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumHeightSteady(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found_end
                        // update counters
                          r = r + series[i];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbSteadySequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthSteadySequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          r = max(r, 2);
                          d = 2;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthSteadySequence(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = 2;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthSteadySequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          r = r + 2;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          r = r + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfSteadySequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfSteadySequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfSteadySequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          r = r + series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          r = r + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxHeightSteadySequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minHeightSteadySequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumHeightSteadySequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '=' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, 2);
                          d = 2;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = 2;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + 1;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + 2;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + 1;
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = min(series[i], series[i+1]);
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = min(c, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minMinStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = min(r, min(series[i], series[i+1]));
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = min(r, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = min(series[i], series[i+1]);
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = min(c, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r + c;
}

int maxRangeStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int h = series[0];
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, h - series[i+1]);
                          // h unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          h = series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = max(r, h - series[i+1]);
                          // h unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          h = series[i+1];
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minRangeStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int h = series[0];
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          // h unchanged
                          c = h - series[i+1];
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          h = series[i+1];
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          // h unchanged
                          c = h - series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          h = series[i+1];
                          c = def;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumRangeStrictlyDecreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + max(0, series[i] - series[i+1]);
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + max(0, series[i] - series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, 2);
                          d = 2;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = 2;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + 2;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + series[i] + series[i+1];
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + series[i+1];
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, max(series[i], series[i+1]));
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = max(series[i], series[i+1]);
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = max(c, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumMaxStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int c = def;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = max(series[i], series[i+1]);
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = max(c, series[i+1]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r + c;
}

int maxMinStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxRangeStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int h = series[0];
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          h = series[i+1];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, series[i+1] - h);
                          // h unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          h = series[i+1];
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, series[i+1] - h);
                          // h unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minRangeStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int h = series[0];
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          h = series[i+1];
                          // c unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          // h unchanged
                          c = series[i+1] - h;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          h = series[i+1];
                          c = def;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          // h unchanged
                          c = series[i+1] - h;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumRangeStrictlyIncreasingSequence(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + max(0, series[i+1] - series[i]);
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + max(0, series[i+1] - series[i]);
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbSummit(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthSummit(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthSummit(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthSummit(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfSummit(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfSummit(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfSummit(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxSummit(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxSummit(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMaxSummit(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 't';
                        break;
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'u';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'u':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbValley(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthValley(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthValley(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthValley(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + d + 1;
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfValley(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfValley(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfValley(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMinValley(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMinValley(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = min(r, series[i]);
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinValley(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'r':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '=' :
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + series[i];
                        // update state
                          state = 't';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 't':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'r';
                        break;
                    case '=' :
                        // letter maybe(a)
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int nbZigzag(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxWidthZigzag(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + 1;
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, d + 1);
                          d = d + 1;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minWidthZigzag(int *series,int size){
    char signature;
    int def = size+1;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + 1;
                          d = 0;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + 1;
                          d = 0;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + 1;
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + 1;
                          d = 0;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + 1;
                          d = 0;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumWidthZigzag(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + 2;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + 2;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + 1;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxSurfZigzag(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i];
                          d = 0;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i];
                          d = 0;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minSurfZigzag(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i];
                          d = 0;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = d + series[i];
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = d + series[i];
                          d = 0;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = c + series[i];
                          d = 0;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumSurfZigzag(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int d = 0;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = r + series[i];
                          d = 0;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = d + series[i];
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = r + d + series[i];
                          d = 0;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = 0;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = r + series[i];
                          d = 0;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int maxMaxZigzag(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = max(r, max(d, series[i]));
                          d = minInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = max(r, series[i]);
                          d = minInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = max(r, max(d, series[i]));
                          d = minInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = max(r, series[i]);
                          d = minInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int minMaxZigzag(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int c = def;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = minInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = max(d, series[i]);
                          d = minInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = max(c, series[i]);
                          d = minInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = minInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = max(d, series[i]);
                          d = minInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = minInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = minInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = min(r, c);
                          c = def;
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = max(c, series[i]);
                          d = minInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return min(r, c);
}

int sumMaxZigzag(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int c = def;
    int d = minInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = minInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = max(d, series[i]);
                          d = minInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = max(c, series[i]);
                          d = minInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                          d = minInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = max(d, series[i]);
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = max(d, series[i]);
                          d = minInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = minInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                          d = minInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                          d = minInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = max(c, series[i]);
                          d = minInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r + c;
}

int maxMinZigzag(int *series,int size){
    char signature;
    int def = minInt;
    //init counters;
    int c = def;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = maxInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = min(d, series[i]);
                          d = maxInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = min(c, series[i]);
                          d = maxInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = maxInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = min(d, series[i]);
                          d = maxInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = maxInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = maxInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = max(r, c);
                          c = def;
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = min(c, series[i]);
                          d = maxInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return max(r, c);
}

int minMinZigzag(int *series,int size){
    char signature;
    int def = maxInt;
    //init counters;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          r = min(r, min(d, series[i]));
                          d = maxInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          r = min(r, series[i]);
                          d = maxInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          r = min(r, min(d, series[i]));
                          d = maxInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          // r unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          r = min(r, series[i]);
                          d = maxInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r;
}

int sumMinZigzag(int *series,int size){
    char signature;
    int def = 0;
    //init counters;
    int c = def;
    int d = maxInt;
    int r = def;
    //init state;
    char state = 's';
    for(int i=0;i<size-1;i++){
        switch(state) {
            case 's':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'a':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'b';
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'b':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = maxInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = min(d, series[i]);
                          d = maxInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'c':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = min(c, series[i]);
                          d = maxInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                          d = maxInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'd':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          // state unchanged
                        break;
                    case '=' :
                        // letter out
                        // update counters
                          // r unchanged
                          // c unchanged
                          // d unchanged
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter maybe(b)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = min(d, series[i]);
                        // update state
                          state = 'e';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'e':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter found
                        // update counters
                          // r unchanged
                          c = min(d, series[i]);
                          d = maxInt;
                        // update state
                          state = 'f';
                        break;
                    case '=' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter out(r)
                        // update counters
                          // r unchanged
                          // c unchanged
                          d = maxInt;
                        // update state
                          state = 'a';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
            case 'f':
                signature = sig(series[i],series[i+1]);
                switch(signature) {
                    case '>' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                          d = maxInt;
                        // update state
                          state = 'd';
                        break;
                    case '=' :
                        // letter out(a)
                        // update counters
                          r = r + c;
                          c = def;
                          d = maxInt;
                        // update state
                          state = 's';
                        break;
                    case '<' :
                        // letter in
                        // update counters
                          // r unchanged
                          c = min(c, series[i]);
                          d = maxInt;
                        // update state
                          state = 'c';
                        break;
                    default:
                        // notreached
                        break;
                };
                break;
             default:
                 // notreached
                 break;
        };
    };
    return r + c;
}



checker.c



timeseries/src/ie/ucc/insight/timeseries/TimeSeriesNames.java
// BEGIN LICENSE BLOCK

// Version: CMPL 1.1

//

// The contents of this file are subject to the Cisco-style Mozilla Public

// License Version 1.1 (the "License"); you may not use this file except

// in compliance with the License.  You may obtain a copy of the License

// at www.eclipse-clp.org/license.

// 

// Software distributed under the License is distributed on an "AS IS"

// basis, WITHOUT WARRANTY OF ANY KIND, either express or implied.  See

// the License for the specific language governing rights and limitations

// under the License. 

// 

// The Original Code is timeseries

// The Initial Developers of the Original Code are Helmut Simonis and Nicolas Beldiceanu

// Portions created by the Initial Developer are

// Copyright (C) 2016-2017 Helmut Simonis

// 

// Contributor(s):     Helmut Simonis, Insight Centre for Data Analytics, UCC, Cork

//                     Nicolas Beldiceanu, Mines Nantes, Nantes

// 

// 

// END LICENSE BLOCK

// ----------------------------------------------------------------------

package ie.ucc.insight.timeseries;



public enum TimeSeriesNames {

    NBBUMPONDECREASINGSEQUENCE,

    MAXSURFBUMPONDECREASINGSEQUENCE,

    MINSURFBUMPONDECREASINGSEQUENCE,

    SUMSURFBUMPONDECREASINGSEQUENCE,

    MAXMAXBUMPONDECREASINGSEQUENCE,

    MINMAXBUMPONDECREASINGSEQUENCE,

    SUMMAXBUMPONDECREASINGSEQUENCE,

    MAXMINBUMPONDECREASINGSEQUENCE,

    MINMINBUMPONDECREASINGSEQUENCE,

    SUMMINBUMPONDECREASINGSEQUENCE,

    NBDECREASING,

    MAXSURFDECREASING,

    MINSURFDECREASING,

    SUMSURFDECREASING,

    MAXMAXDECREASING,

    MINMAXDECREASING,

    SUMMAXDECREASING,

    MAXMINDECREASING,

    MINMINDECREASING,

    SUMMINDECREASING,

    MAXRANGEDECREASING,

    MINRANGEDECREASING,

    SUMRANGEDECREASING,

    NBDECREASINGSEQUENCE,

    MAXWIDTHDECREASINGSEQUENCE,

    MINWIDTHDECREASINGSEQUENCE,

    SUMWIDTHDECREASINGSEQUENCE,

    MAXSURFDECREASINGSEQUENCE,

    MINSURFDECREASINGSEQUENCE,

    SUMSURFDECREASINGSEQUENCE,

    MAXMAXDECREASINGSEQUENCE,

    MINMAXDECREASINGSEQUENCE,

    SUMMAXDECREASINGSEQUENCE,

    MAXMINDECREASINGSEQUENCE,

    MINMINDECREASINGSEQUENCE,

    SUMMINDECREASINGSEQUENCE,

    MAXRANGEDECREASINGSEQUENCE,

    MINRANGEDECREASINGSEQUENCE,

    SUMRANGEDECREASINGSEQUENCE,

    NBDECREASINGTERRACE,

    MAXWIDTHDECREASINGTERRACE,

    MINWIDTHDECREASINGTERRACE,

    SUMWIDTHDECREASINGTERRACE,

    MAXSURFDECREASINGTERRACE,

    MINSURFDECREASINGTERRACE,

    SUMSURFDECREASINGTERRACE,

    MAXHEIGHTDECREASINGTERRACE,

    MINHEIGHTDECREASINGTERRACE,

    SUMHEIGHTDECREASINGTERRACE,

    NBDIPONINCREASINGSEQUENCE,

    MAXSURFDIPONINCREASINGSEQUENCE,

    MINSURFDIPONINCREASINGSEQUENCE,

    SUMSURFDIPONINCREASINGSEQUENCE,

    MAXMAXDIPONINCREASINGSEQUENCE,

    MINMAXDIPONINCREASINGSEQUENCE,

    SUMMAXDIPONINCREASINGSEQUENCE,

    MAXMINDIPONINCREASINGSEQUENCE,

    MINMINDIPONINCREASINGSEQUENCE,

    SUMMINDIPONINCREASINGSEQUENCE,

    NBGORGE,

    MAXWIDTHGORGE,

    MINWIDTHGORGE,

    SUMWIDTHGORGE,

    MAXSURFGORGE,

    MINSURFGORGE,

    SUMSURFGORGE,

    MAXMINGORGE,

    MINMINGORGE,

    SUMMINGORGE,

    NBINCREASING,

    MAXSURFINCREASING,

    MINSURFINCREASING,

    SUMSURFINCREASING,

    MAXMAXINCREASING,

    MINMAXINCREASING,

    SUMMAXINCREASING,

    MAXMININCREASING,

    MINMININCREASING,

    SUMMININCREASING,

    MAXRANGEINCREASING,

    MINRANGEINCREASING,

    SUMRANGEINCREASING,

    NBINCREASINGSEQUENCE,

    MAXWIDTHINCREASINGSEQUENCE,

    MINWIDTHINCREASINGSEQUENCE,

    SUMWIDTHINCREASINGSEQUENCE,

    MAXSURFINCREASINGSEQUENCE,

    MINSURFINCREASINGSEQUENCE,

    SUMSURFINCREASINGSEQUENCE,

    MAXMAXINCREASINGSEQUENCE,

    MINMAXINCREASINGSEQUENCE,

    SUMMAXINCREASINGSEQUENCE,

    MAXMININCREASINGSEQUENCE,

    MINMININCREASINGSEQUENCE,

    SUMMININCREASINGSEQUENCE,

    MAXRANGEINCREASINGSEQUENCE,

    MINRANGEINCREASINGSEQUENCE,

    SUMRANGEINCREASINGSEQUENCE,

    NBINCREASINGTERRACE,

    MAXWIDTHINCREASINGTERRACE,

    MINWIDTHINCREASINGTERRACE,

    SUMWIDTHINCREASINGTERRACE,

    MAXSURFINCREASINGTERRACE,

    MINSURFINCREASINGTERRACE,

    SUMSURFINCREASINGTERRACE,

    MAXHEIGHTINCREASINGTERRACE,

    MINHEIGHTINCREASINGTERRACE,

    SUMHEIGHTINCREASINGTERRACE,

    NBINFLEXION,

    MAXWIDTHINFLEXION,

    MINWIDTHINFLEXION,

    SUMWIDTHINFLEXION,

    MAXSURFINFLEXION,

    MINSURFINFLEXION,

    SUMSURFINFLEXION,

    MAXMAXINFLEXION,

    MINMAXINFLEXION,

    SUMMAXINFLEXION,

    MAXMININFLEXION,

    MINMININFLEXION,

    SUMMININFLEXION,

    NBPEAK,

    MAXWIDTHPEAK,

    MINWIDTHPEAK,

    SUMWIDTHPEAK,

    MAXSURFPEAK,

    MINSURFPEAK,

    SUMSURFPEAK,

    MAXMAXPEAK,

    MINMAXPEAK,

    SUMMAXPEAK,

    NBPLAIN,

    MAXWIDTHPLAIN,

    MINWIDTHPLAIN,

    SUMWIDTHPLAIN,

    MAXSURFPLAIN,

    MINSURFPLAIN,

    SUMSURFPLAIN,

    MAXHEIGHTPLAIN,

    MINHEIGHTPLAIN,

    SUMHEIGHTPLAIN,

    NBPLATEAU,

    MAXWIDTHPLATEAU,

    MINWIDTHPLATEAU,

    SUMWIDTHPLATEAU,

    MAXSURFPLATEAU,

    MINSURFPLATEAU,

    SUMSURFPLATEAU,

    MAXHEIGHTPLATEAU,

    MINHEIGHTPLATEAU,

    SUMHEIGHTPLATEAU,

    NBPROPERPLAIN,

    MAXWIDTHPROPERPLAIN,

    MINWIDTHPROPERPLAIN,

    SUMWIDTHPROPERPLAIN,

    MAXSURFPROPERPLAIN,

    MINSURFPROPERPLAIN,

    SUMSURFPROPERPLAIN,

    MAXHEIGHTPROPERPLAIN,

    MINHEIGHTPROPERPLAIN,

    SUMHEIGHTPROPERPLAIN,

    NBPROPERPLATEAU,

    MAXWIDTHPROPERPLATEAU,

    MINWIDTHPROPERPLATEAU,

    SUMWIDTHPROPERPLATEAU,

    MAXSURFPROPERPLATEAU,

    MINSURFPROPERPLATEAU,

    SUMSURFPROPERPLATEAU,

    MAXHEIGHTPROPERPLATEAU,

    MINHEIGHTPROPERPLATEAU,

    SUMHEIGHTPROPERPLATEAU,

    NBSTEADY,

    MAXSURFSTEADY,

    MINSURFSTEADY,

    SUMSURFSTEADY,

    MAXHEIGHTSTEADY,

    MINHEIGHTSTEADY,

    SUMHEIGHTSTEADY,

    NBSTEADYSEQUENCE,

    MAXWIDTHSTEADYSEQUENCE,

    MINWIDTHSTEADYSEQUENCE,

    SUMWIDTHSTEADYSEQUENCE,

    MAXSURFSTEADYSEQUENCE,

    MINSURFSTEADYSEQUENCE,

    SUMSURFSTEADYSEQUENCE,

    MAXHEIGHTSTEADYSEQUENCE,

    MINHEIGHTSTEADYSEQUENCE,

    SUMHEIGHTSTEADYSEQUENCE,

    NBSTRICTLYDECREASINGSEQUENCE,

    MAXWIDTHSTRICTLYDECREASINGSEQUENCE,

    MINWIDTHSTRICTLYDECREASINGSEQUENCE,

    SUMWIDTHSTRICTLYDECREASINGSEQUENCE,

    MAXSURFSTRICTLYDECREASINGSEQUENCE,

    MINSURFSTRICTLYDECREASINGSEQUENCE,

    SUMSURFSTRICTLYDECREASINGSEQUENCE,

    MAXMAXSTRICTLYDECREASINGSEQUENCE,

    MINMAXSTRICTLYDECREASINGSEQUENCE,

    SUMMAXSTRICTLYDECREASINGSEQUENCE,

    MAXMINSTRICTLYDECREASINGSEQUENCE,

    MINMINSTRICTLYDECREASINGSEQUENCE,

    SUMMINSTRICTLYDECREASINGSEQUENCE,

    MAXRANGESTRICTLYDECREASINGSEQUENCE,

    MINRANGESTRICTLYDECREASINGSEQUENCE,

    SUMRANGESTRICTLYDECREASINGSEQUENCE,

    NBSTRICTLYINCREASINGSEQUENCE,

    MAXWIDTHSTRICTLYINCREASINGSEQUENCE,

    MINWIDTHSTRICTLYINCREASINGSEQUENCE,

    SUMWIDTHSTRICTLYINCREASINGSEQUENCE,

    MAXSURFSTRICTLYINCREASINGSEQUENCE,

    MINSURFSTRICTLYINCREASINGSEQUENCE,

    SUMSURFSTRICTLYINCREASINGSEQUENCE,

    MAXMAXSTRICTLYINCREASINGSEQUENCE,

    MINMAXSTRICTLYINCREASINGSEQUENCE,

    SUMMAXSTRICTLYINCREASINGSEQUENCE,

    MAXMINSTRICTLYINCREASINGSEQUENCE,

    MINMINSTRICTLYINCREASINGSEQUENCE,

    SUMMINSTRICTLYINCREASINGSEQUENCE,

    MAXRANGESTRICTLYINCREASINGSEQUENCE,

    MINRANGESTRICTLYINCREASINGSEQUENCE,

    SUMRANGESTRICTLYINCREASINGSEQUENCE,

    NBSUMMIT,

    MAXWIDTHSUMMIT,

    MINWIDTHSUMMIT,

    SUMWIDTHSUMMIT,

    MAXSURFSUMMIT,

    MINSURFSUMMIT,

    SUMSURFSUMMIT,

    MAXMAXSUMMIT,

    MINMAXSUMMIT,

    SUMMAXSUMMIT,

    NBVALLEY,

    MAXWIDTHVALLEY,

    MINWIDTHVALLEY,

    SUMWIDTHVALLEY,

    MAXSURFVALLEY,

    MINSURFVALLEY,

    SUMSURFVALLEY,

    MAXMINVALLEY,

    MINMINVALLEY,

    SUMMINVALLEY,

    NBZIGZAG,

    MAXWIDTHZIGZAG,

    MINWIDTHZIGZAG,

    SUMWIDTHZIGZAG,

    MAXSURFZIGZAG,

    MINSURFZIGZAG,

    SUMSURFZIGZAG,

    MAXMAXZIGZAG,

    MINMAXZIGZAG,

    SUMMAXZIGZAG,

    MAXMINZIGZAG,

    MINMINZIGZAG,

    SUMMINZIGZAG;

}




TimeSeriesNames.java



timeseries/src/ie/ucc/insight/timeseries/TimeSeriesChecker.java
// BEGIN LICENSE BLOCK

// Version: CMPL 1.1

//

// The contents of this file are subject to the Cisco-style Mozilla Public

// License Version 1.1 (the "License"); you may not use this file except

// in compliance with the License.  You may obtain a copy of the License

// at www.eclipse-clp.org/license.

// 

// Software distributed under the License is distributed on an "AS IS"

// basis, WITHOUT WARRANTY OF ANY KIND, either express or implied.  See

// the License for the specific language governing rights and limitations

// under the License. 

// 

// The Original Code is timeseries

// The Initial Developers of the Original Code are Helmut Simonis and Nicolas Beldiceanu

// Portions created by the Initial Developer are

// Copyright (C) 2016-2017 Helmut Simonis

// 

// Contributor(s):     Helmut Simonis, Insight Centre for Data Analytics, UCC, Cork

//                     Nicolas Beldiceanu, Mines Nantes, Nantes

// 

// 

// END LICENSE BLOCK

// ----------------------------------------------------------------------

package ie.ucc.insight.timeseries;



/*

generated by javacode.pl

*/

public class TimeSeriesChecker {



    static private int minInt=-1000000;

    static private int maxInt=1000000;



static private char sig(int a,int b){

    if (a == b) return '=';

    else if (a > b) return '>';

    return '<';

}

    static private int max(int a,int b){

        return Math.max(a,b);

    }

    static private int min(int a,int b){

        return Math.min(a,b);

    }



static public int checker(TimeSeriesNames name,int[] series) {

    switch(name){

    case NBBUMPONDECREASINGSEQUENCE: return nbBumpOnDecreasingSequence(series);

    case MAXSURFBUMPONDECREASINGSEQUENCE: return maxSurfBumpOnDecreasingSequence(series);

    case MINSURFBUMPONDECREASINGSEQUENCE: return minSurfBumpOnDecreasingSequence(series);

    case SUMSURFBUMPONDECREASINGSEQUENCE: return sumSurfBumpOnDecreasingSequence(series);

    case MAXMAXBUMPONDECREASINGSEQUENCE: return maxMaxBumpOnDecreasingSequence(series);

    case MINMAXBUMPONDECREASINGSEQUENCE: return minMaxBumpOnDecreasingSequence(series);

    case SUMMAXBUMPONDECREASINGSEQUENCE: return sumMaxBumpOnDecreasingSequence(series);

    case MAXMINBUMPONDECREASINGSEQUENCE: return maxMinBumpOnDecreasingSequence(series);

    case MINMINBUMPONDECREASINGSEQUENCE: return minMinBumpOnDecreasingSequence(series);

    case SUMMINBUMPONDECREASINGSEQUENCE: return sumMinBumpOnDecreasingSequence(series);

    case NBDECREASING: return nbDecreasing(series);

    case MAXSURFDECREASING: return maxSurfDecreasing(series);

    case MINSURFDECREASING: return minSurfDecreasing(series);

    case SUMSURFDECREASING: return sumSurfDecreasing(series);

    case MAXMAXDECREASING: return maxMaxDecreasing(series);

    case MINMAXDECREASING: return minMaxDecreasing(series);

    case SUMMAXDECREASING: return sumMaxDecreasing(series);

    case MAXMINDECREASING: return maxMinDecreasing(series);

    case MINMINDECREASING: return minMinDecreasing(series);

    case SUMMINDECREASING: return sumMinDecreasing(series);

    case MAXRANGEDECREASING: return maxRangeDecreasing(series);

    case MINRANGEDECREASING: return minRangeDecreasing(series);

    case SUMRANGEDECREASING: return sumRangeDecreasing(series);

    case NBDECREASINGSEQUENCE: return nbDecreasingSequence(series);

    case MAXWIDTHDECREASINGSEQUENCE: return maxWidthDecreasingSequence(series);

    case MINWIDTHDECREASINGSEQUENCE: return minWidthDecreasingSequence(series);

    case SUMWIDTHDECREASINGSEQUENCE: return sumWidthDecreasingSequence(series);

    case MAXSURFDECREASINGSEQUENCE: return maxSurfDecreasingSequence(series);

    case MINSURFDECREASINGSEQUENCE: return minSurfDecreasingSequence(series);

    case SUMSURFDECREASINGSEQUENCE: return sumSurfDecreasingSequence(series);

    case MAXMAXDECREASINGSEQUENCE: return maxMaxDecreasingSequence(series);

    case MINMAXDECREASINGSEQUENCE: return minMaxDecreasingSequence(series);

    case SUMMAXDECREASINGSEQUENCE: return sumMaxDecreasingSequence(series);

    case MAXMINDECREASINGSEQUENCE: return maxMinDecreasingSequence(series);

    case MINMINDECREASINGSEQUENCE: return minMinDecreasingSequence(series);

    case SUMMINDECREASINGSEQUENCE: return sumMinDecreasingSequence(series);

    case MAXRANGEDECREASINGSEQUENCE: return maxRangeDecreasingSequence(series);

    case MINRANGEDECREASINGSEQUENCE: return minRangeDecreasingSequence(series);

    case SUMRANGEDECREASINGSEQUENCE: return sumRangeDecreasingSequence(series);

    case NBDECREASINGTERRACE: return nbDecreasingTerrace(series);

    case MAXWIDTHDECREASINGTERRACE: return maxWidthDecreasingTerrace(series);

    case MINWIDTHDECREASINGTERRACE: return minWidthDecreasingTerrace(series);

    case SUMWIDTHDECREASINGTERRACE: return sumWidthDecreasingTerrace(series);

    case MAXSURFDECREASINGTERRACE: return maxSurfDecreasingTerrace(series);

    case MINSURFDECREASINGTERRACE: return minSurfDecreasingTerrace(series);

    case SUMSURFDECREASINGTERRACE: return sumSurfDecreasingTerrace(series);

    case MAXHEIGHTDECREASINGTERRACE: return maxHeightDecreasingTerrace(series);

    case MINHEIGHTDECREASINGTERRACE: return minHeightDecreasingTerrace(series);

    case SUMHEIGHTDECREASINGTERRACE: return sumHeightDecreasingTerrace(series);

    case NBDIPONINCREASINGSEQUENCE: return nbDipOnIncreasingSequence(series);

    case MAXSURFDIPONINCREASINGSEQUENCE: return maxSurfDipOnIncreasingSequence(series);

    case MINSURFDIPONINCREASINGSEQUENCE: return minSurfDipOnIncreasingSequence(series);

    case SUMSURFDIPONINCREASINGSEQUENCE: return sumSurfDipOnIncreasingSequence(series);

    case MAXMAXDIPONINCREASINGSEQUENCE: return maxMaxDipOnIncreasingSequence(series);

    case MINMAXDIPONINCREASINGSEQUENCE: return minMaxDipOnIncreasingSequence(series);

    case SUMMAXDIPONINCREASINGSEQUENCE: return sumMaxDipOnIncreasingSequence(series);

    case MAXMINDIPONINCREASINGSEQUENCE: return maxMinDipOnIncreasingSequence(series);

    case MINMINDIPONINCREASINGSEQUENCE: return minMinDipOnIncreasingSequence(series);

    case SUMMINDIPONINCREASINGSEQUENCE: return sumMinDipOnIncreasingSequence(series);

    case NBGORGE: return nbGorge(series);

    case MAXWIDTHGORGE: return maxWidthGorge(series);

    case MINWIDTHGORGE: return minWidthGorge(series);

    case SUMWIDTHGORGE: return sumWidthGorge(series);

    case MAXSURFGORGE: return maxSurfGorge(series);

    case MINSURFGORGE: return minSurfGorge(series);

    case SUMSURFGORGE: return sumSurfGorge(series);

    case MAXMINGORGE: return maxMinGorge(series);

    case MINMINGORGE: return minMinGorge(series);

    case SUMMINGORGE: return sumMinGorge(series);

    case NBINCREASING: return nbIncreasing(series);

    case MAXSURFINCREASING: return maxSurfIncreasing(series);

    case MINSURFINCREASING: return minSurfIncreasing(series);

    case SUMSURFINCREASING: return sumSurfIncreasing(series);

    case MAXMAXINCREASING: return maxMaxIncreasing(series);

    case MINMAXINCREASING: return minMaxIncreasing(series);

    case SUMMAXINCREASING: return sumMaxIncreasing(series);

    case MAXMININCREASING: return maxMinIncreasing(series);

    case MINMININCREASING: return minMinIncreasing(series);

    case SUMMININCREASING: return sumMinIncreasing(series);

    case MAXRANGEINCREASING: return maxRangeIncreasing(series);

    case MINRANGEINCREASING: return minRangeIncreasing(series);

    case SUMRANGEINCREASING: return sumRangeIncreasing(series);

    case NBINCREASINGSEQUENCE: return nbIncreasingSequence(series);

    case MAXWIDTHINCREASINGSEQUENCE: return maxWidthIncreasingSequence(series);

    case MINWIDTHINCREASINGSEQUENCE: return minWidthIncreasingSequence(series);

    case SUMWIDTHINCREASINGSEQUENCE: return sumWidthIncreasingSequence(series);

    case MAXSURFINCREASINGSEQUENCE: return maxSurfIncreasingSequence(series);

    case MINSURFINCREASINGSEQUENCE: return minSurfIncreasingSequence(series);

    case SUMSURFINCREASINGSEQUENCE: return sumSurfIncreasingSequence(series);

    case MAXMAXINCREASINGSEQUENCE: return maxMaxIncreasingSequence(series);

    case MINMAXINCREASINGSEQUENCE: return minMaxIncreasingSequence(series);

    case SUMMAXINCREASINGSEQUENCE: return sumMaxIncreasingSequence(series);

    case MAXMININCREASINGSEQUENCE: return maxMinIncreasingSequence(series);

    case MINMININCREASINGSEQUENCE: return minMinIncreasingSequence(series);

    case SUMMININCREASINGSEQUENCE: return sumMinIncreasingSequence(series);

    case MAXRANGEINCREASINGSEQUENCE: return maxRangeIncreasingSequence(series);

    case MINRANGEINCREASINGSEQUENCE: return minRangeIncreasingSequence(series);

    case SUMRANGEINCREASINGSEQUENCE: return sumRangeIncreasingSequence(series);

    case NBINCREASINGTERRACE: return nbIncreasingTerrace(series);

    case MAXWIDTHINCREASINGTERRACE: return maxWidthIncreasingTerrace(series);

    case MINWIDTHINCREASINGTERRACE: return minWidthIncreasingTerrace(series);

    case SUMWIDTHINCREASINGTERRACE: return sumWidthIncreasingTerrace(series);

    case MAXSURFINCREASINGTERRACE: return maxSurfIncreasingTerrace(series);

    case MINSURFINCREASINGTERRACE: return minSurfIncreasingTerrace(series);

    case SUMSURFINCREASINGTERRACE: return sumSurfIncreasingTerrace(series);

    case MAXHEIGHTINCREASINGTERRACE: return maxHeightIncreasingTerrace(series);

    case MINHEIGHTINCREASINGTERRACE: return minHeightIncreasingTerrace(series);

    case SUMHEIGHTINCREASINGTERRACE: return sumHeightIncreasingTerrace(series);

    case NBINFLEXION: return nbInflexion(series);

    case MAXWIDTHINFLEXION: return maxWidthInflexion(series);

    case MINWIDTHINFLEXION: return minWidthInflexion(series);

    case SUMWIDTHINFLEXION: return sumWidthInflexion(series);

    case MAXSURFINFLEXION: return maxSurfInflexion(series);

    case MINSURFINFLEXION: return minSurfInflexion(series);

    case SUMSURFINFLEXION: return sumSurfInflexion(series);

    case MAXMAXINFLEXION: return maxMaxInflexion(series);

    case MINMAXINFLEXION: return minMaxInflexion(series);

    case SUMMAXINFLEXION: return sumMaxInflexion(series);

    case MAXMININFLEXION: return maxMinInflexion(series);

    case MINMININFLEXION: return minMinInflexion(series);

    case SUMMININFLEXION: return sumMinInflexion(series);

    case NBPEAK: return nbPeak(series);

    case MAXWIDTHPEAK: return maxWidthPeak(series);

    case MINWIDTHPEAK: return minWidthPeak(series);

    case SUMWIDTHPEAK: return sumWidthPeak(series);

    case MAXSURFPEAK: return maxSurfPeak(series);

    case MINSURFPEAK: return minSurfPeak(series);

    case SUMSURFPEAK: return sumSurfPeak(series);

    case MAXMAXPEAK: return maxMaxPeak(series);

    case MINMAXPEAK: return minMaxPeak(series);

    case SUMMAXPEAK: return sumMaxPeak(series);

    case NBPLAIN: return nbPlain(series);

    case MAXWIDTHPLAIN: return maxWidthPlain(series);

    case MINWIDTHPLAIN: return minWidthPlain(series);

    case SUMWIDTHPLAIN: return sumWidthPlain(series);

    case MAXSURFPLAIN: return maxSurfPlain(series);

    case MINSURFPLAIN: return minSurfPlain(series);

    case SUMSURFPLAIN: return sumSurfPlain(series);

    case MAXHEIGHTPLAIN: return maxHeightPlain(series);

    case MINHEIGHTPLAIN: return minHeightPlain(series);

    case SUMHEIGHTPLAIN: return sumHeightPlain(series);

    case NBPLATEAU: return nbPlateau(series);

    case MAXWIDTHPLATEAU: return maxWidthPlateau(series);

    case MINWIDTHPLATEAU: return minWidthPlateau(series);

    case SUMWIDTHPLATEAU: return sumWidthPlateau(series);

    case MAXSURFPLATEAU: return maxSurfPlateau(series);

    case MINSURFPLATEAU: return minSurfPlateau(series);

    case SUMSURFPLATEAU: return sumSurfPlateau(series);

    case MAXHEIGHTPLATEAU: return maxHeightPlateau(series);

    case MINHEIGHTPLATEAU: return minHeightPlateau(series);

    case SUMHEIGHTPLATEAU: return sumHeightPlateau(series);

    case NBPROPERPLAIN: return nbProperPlain(series);

    case MAXWIDTHPROPERPLAIN: return maxWidthProperPlain(series);

    case MINWIDTHPROPERPLAIN: return minWidthProperPlain(series);

    case SUMWIDTHPROPERPLAIN: return sumWidthProperPlain(series);

    case MAXSURFPROPERPLAIN: return maxSurfProperPlain(series);

    case MINSURFPROPERPLAIN: return minSurfProperPlain(series);

    case SUMSURFPROPERPLAIN: return sumSurfProperPlain(series);

    case MAXHEIGHTPROPERPLAIN: return maxHeightProperPlain(series);

    case MINHEIGHTPROPERPLAIN: return minHeightProperPlain(series);

    case SUMHEIGHTPROPERPLAIN: return sumHeightProperPlain(series);

    case NBPROPERPLATEAU: return nbProperPlateau(series);

    case MAXWIDTHPROPERPLATEAU: return maxWidthProperPlateau(series);

    case MINWIDTHPROPERPLATEAU: return minWidthProperPlateau(series);

    case SUMWIDTHPROPERPLATEAU: return sumWidthProperPlateau(series);

    case MAXSURFPROPERPLATEAU: return maxSurfProperPlateau(series);

    case MINSURFPROPERPLATEAU: return minSurfProperPlateau(series);

    case SUMSURFPROPERPLATEAU: return sumSurfProperPlateau(series);

    case MAXHEIGHTPROPERPLATEAU: return maxHeightProperPlateau(series);

    case MINHEIGHTPROPERPLATEAU: return minHeightProperPlateau(series);

    case SUMHEIGHTPROPERPLATEAU: return sumHeightProperPlateau(series);

    case NBSTEADY: return nbSteady(series);

    case MAXSURFSTEADY: return maxSurfSteady(series);

    case MINSURFSTEADY: return minSurfSteady(series);

    case SUMSURFSTEADY: return sumSurfSteady(series);

    case MAXHEIGHTSTEADY: return maxHeightSteady(series);

    case MINHEIGHTSTEADY: return minHeightSteady(series);

    case SUMHEIGHTSTEADY: return sumHeightSteady(series);

    case NBSTEADYSEQUENCE: return nbSteadySequence(series);

    case MAXWIDTHSTEADYSEQUENCE: return maxWidthSteadySequence(series);

    case MINWIDTHSTEADYSEQUENCE: return minWidthSteadySequence(series);

    case SUMWIDTHSTEADYSEQUENCE: return sumWidthSteadySequence(series);

    case MAXSURFSTEADYSEQUENCE: return maxSurfSteadySequence(series);

    case MINSURFSTEADYSEQUENCE: return minSurfSteadySequence(series);

    case SUMSURFSTEADYSEQUENCE: return sumSurfSteadySequence(series);

    case MAXHEIGHTSTEADYSEQUENCE: return maxHeightSteadySequence(series);

    case MINHEIGHTSTEADYSEQUENCE: return minHeightSteadySequence(series);

    case SUMHEIGHTSTEADYSEQUENCE: return sumHeightSteadySequence(series);

    case NBSTRICTLYDECREASINGSEQUENCE: return nbStrictlyDecreasingSequence(series);

    case MAXWIDTHSTRICTLYDECREASINGSEQUENCE: return maxWidthStrictlyDecreasingSequence(series);

    case MINWIDTHSTRICTLYDECREASINGSEQUENCE: return minWidthStrictlyDecreasingSequence(series);

    case SUMWIDTHSTRICTLYDECREASINGSEQUENCE: return sumWidthStrictlyDecreasingSequence(series);

    case MAXSURFSTRICTLYDECREASINGSEQUENCE: return maxSurfStrictlyDecreasingSequence(series);

    case MINSURFSTRICTLYDECREASINGSEQUENCE: return minSurfStrictlyDecreasingSequence(series);

    case SUMSURFSTRICTLYDECREASINGSEQUENCE: return sumSurfStrictlyDecreasingSequence(series);

    case MAXMAXSTRICTLYDECREASINGSEQUENCE: return maxMaxStrictlyDecreasingSequence(series);

    case MINMAXSTRICTLYDECREASINGSEQUENCE: return minMaxStrictlyDecreasingSequence(series);

    case SUMMAXSTRICTLYDECREASINGSEQUENCE: return sumMaxStrictlyDecreasingSequence(series);

    case MAXMINSTRICTLYDECREASINGSEQUENCE: return maxMinStrictlyDecreasingSequence(series);

    case MINMINSTRICTLYDECREASINGSEQUENCE: return minMinStrictlyDecreasingSequence(series);

    case SUMMINSTRICTLYDECREASINGSEQUENCE: return sumMinStrictlyDecreasingSequence(series);

    case MAXRANGESTRICTLYDECREASINGSEQUENCE: return maxRangeStrictlyDecreasingSequence(series);

    case MINRANGESTRICTLYDECREASINGSEQUENCE: return minRangeStrictlyDecreasingSequence(series);

    case SUMRANGESTRICTLYDECREASINGSEQUENCE: return sumRangeStrictlyDecreasingSequence(series);

    case NBSTRICTLYINCREASINGSEQUENCE: return nbStrictlyIncreasingSequence(series);

    case MAXWIDTHSTRICTLYINCREASINGSEQUENCE: return maxWidthStrictlyIncreasingSequence(series);

    case MINWIDTHSTRICTLYINCREASINGSEQUENCE: return minWidthStrictlyIncreasingSequence(series);

    case SUMWIDTHSTRICTLYINCREASINGSEQUENCE: return sumWidthStrictlyIncreasingSequence(series);

    case MAXSURFSTRICTLYINCREASINGSEQUENCE: return maxSurfStrictlyIncreasingSequence(series);

    case MINSURFSTRICTLYINCREASINGSEQUENCE: return minSurfStrictlyIncreasingSequence(series);

    case SUMSURFSTRICTLYINCREASINGSEQUENCE: return sumSurfStrictlyIncreasingSequence(series);

    case MAXMAXSTRICTLYINCREASINGSEQUENCE: return maxMaxStrictlyIncreasingSequence(series);

    case MINMAXSTRICTLYINCREASINGSEQUENCE: return minMaxStrictlyIncreasingSequence(series);

    case SUMMAXSTRICTLYINCREASINGSEQUENCE: return sumMaxStrictlyIncreasingSequence(series);

    case MAXMINSTRICTLYINCREASINGSEQUENCE: return maxMinStrictlyIncreasingSequence(series);

    case MINMINSTRICTLYINCREASINGSEQUENCE: return minMinStrictlyIncreasingSequence(series);

    case SUMMINSTRICTLYINCREASINGSEQUENCE: return sumMinStrictlyIncreasingSequence(series);

    case MAXRANGESTRICTLYINCREASINGSEQUENCE: return maxRangeStrictlyIncreasingSequence(series);

    case MINRANGESTRICTLYINCREASINGSEQUENCE: return minRangeStrictlyIncreasingSequence(series);

    case SUMRANGESTRICTLYINCREASINGSEQUENCE: return sumRangeStrictlyIncreasingSequence(series);

    case NBSUMMIT: return nbSummit(series);

    case MAXWIDTHSUMMIT: return maxWidthSummit(series);

    case MINWIDTHSUMMIT: return minWidthSummit(series);

    case SUMWIDTHSUMMIT: return sumWidthSummit(series);

    case MAXSURFSUMMIT: return maxSurfSummit(series);

    case MINSURFSUMMIT: return minSurfSummit(series);

    case SUMSURFSUMMIT: return sumSurfSummit(series);

    case MAXMAXSUMMIT: return maxMaxSummit(series);

    case MINMAXSUMMIT: return minMaxSummit(series);

    case SUMMAXSUMMIT: return sumMaxSummit(series);

    case NBVALLEY: return nbValley(series);

    case MAXWIDTHVALLEY: return maxWidthValley(series);

    case MINWIDTHVALLEY: return minWidthValley(series);

    case SUMWIDTHVALLEY: return sumWidthValley(series);

    case MAXSURFVALLEY: return maxSurfValley(series);

    case MINSURFVALLEY: return minSurfValley(series);

    case SUMSURFVALLEY: return sumSurfValley(series);

    case MAXMINVALLEY: return maxMinValley(series);

    case MINMINVALLEY: return minMinValley(series);

    case SUMMINVALLEY: return sumMinValley(series);

    case NBZIGZAG: return nbZigzag(series);

    case MAXWIDTHZIGZAG: return maxWidthZigzag(series);

    case MINWIDTHZIGZAG: return minWidthZigzag(series);

    case SUMWIDTHZIGZAG: return sumWidthZigzag(series);

    case MAXSURFZIGZAG: return maxSurfZigzag(series);

    case MINSURFZIGZAG: return minSurfZigzag(series);

    case SUMSURFZIGZAG: return sumSurfZigzag(series);

    case MAXMAXZIGZAG: return maxMaxZigzag(series);

    case MINMAXZIGZAG: return minMaxZigzag(series);

    case SUMMAXZIGZAG: return sumMaxZigzag(series);

    case MAXMINZIGZAG: return maxMinZigzag(series);

    case MINMINZIGZAG: return minMinZigzag(series);

    case SUMMINZIGZAG: return sumMinZigzag(series);

    default: assert false; // notreached

             return -1;

    }

}



static public String[] names = {

    "nb_bump_on_decreasing_sequence",

    "max_surf_bump_on_decreasing_sequence",

    "min_surf_bump_on_decreasing_sequence",

    "sum_surf_bump_on_decreasing_sequence",

    "max_max_bump_on_decreasing_sequence",

    "min_max_bump_on_decreasing_sequence",

    "sum_max_bump_on_decreasing_sequence",

    "max_min_bump_on_decreasing_sequence",

    "min_min_bump_on_decreasing_sequence",

    "sum_min_bump_on_decreasing_sequence",

    "nb_decreasing",

    "max_surf_decreasing",

    "min_surf_decreasing",

    "sum_surf_decreasing",

    "max_max_decreasing",

    "min_max_decreasing",

    "sum_max_decreasing",

    "max_min_decreasing",

    "min_min_decreasing",

    "sum_min_decreasing",

    "max_range_decreasing",

    "min_range_decreasing",

    "sum_range_decreasing",

    "nb_decreasing_sequence",

    "max_width_decreasing_sequence",

    "min_width_decreasing_sequence",

    "sum_width_decreasing_sequence",

    "max_surf_decreasing_sequence",

    "min_surf_decreasing_sequence",

    "sum_surf_decreasing_sequence",

    "max_max_decreasing_sequence",

    "min_max_decreasing_sequence",

    "sum_max_decreasing_sequence",

    "max_min_decreasing_sequence",

    "min_min_decreasing_sequence",

    "sum_min_decreasing_sequence",

    "max_range_decreasing_sequence",

    "min_range_decreasing_sequence",

    "sum_range_decreasing_sequence",

    "nb_decreasing_terrace",

    "max_width_decreasing_terrace",

    "min_width_decreasing_terrace",

    "sum_width_decreasing_terrace",

    "max_surf_decreasing_terrace",

    "min_surf_decreasing_terrace",

    "sum_surf_decreasing_terrace",

    "max_height_decreasing_terrace",

    "min_height_decreasing_terrace",

    "sum_height_decreasing_terrace",

    "nb_dip_on_increasing_sequence",

    "max_surf_dip_on_increasing_sequence",

    "min_surf_dip_on_increasing_sequence",

    "sum_surf_dip_on_increasing_sequence",

    "max_max_dip_on_increasing_sequence",

    "min_max_dip_on_increasing_sequence",

    "sum_max_dip_on_increasing_sequence",

    "max_min_dip_on_increasing_sequence",

    "min_min_dip_on_increasing_sequence",

    "sum_min_dip_on_increasing_sequence",

    "nb_gorge",

    "max_width_gorge",

    "min_width_gorge",

    "sum_width_gorge",

    "max_surf_gorge",

    "min_surf_gorge",

    "sum_surf_gorge",

    "max_min_gorge",

    "min_min_gorge",

    "sum_min_gorge",

    "nb_increasing",

    "max_surf_increasing",

    "min_surf_increasing",

    "sum_surf_increasing",

    "max_max_increasing",

    "min_max_increasing",

    "sum_max_increasing",

    "max_min_increasing",

    "min_min_increasing",

    "sum_min_increasing",

    "max_range_increasing",

    "min_range_increasing",

    "sum_range_increasing",

    "nb_increasing_sequence",

    "max_width_increasing_sequence",

    "min_width_increasing_sequence",

    "sum_width_increasing_sequence",

    "max_surf_increasing_sequence",

    "min_surf_increasing_sequence",

    "sum_surf_increasing_sequence",

    "max_max_increasing_sequence",

    "min_max_increasing_sequence",

    "sum_max_increasing_sequence",

    "max_min_increasing_sequence",

    "min_min_increasing_sequence",

    "sum_min_increasing_sequence",

    "max_range_increasing_sequence",

    "min_range_increasing_sequence",

    "sum_range_increasing_sequence",

    "nb_increasing_terrace",

    "max_width_increasing_terrace",

    "min_width_increasing_terrace",

    "sum_width_increasing_terrace",

    "max_surf_increasing_terrace",

    "min_surf_increasing_terrace",

    "sum_surf_increasing_terrace",

    "max_height_increasing_terrace",

    "min_height_increasing_terrace",

    "sum_height_increasing_terrace",

    "nb_inflexion",

    "max_width_inflexion",

    "min_width_inflexion",

    "sum_width_inflexion",

    "max_surf_inflexion",

    "min_surf_inflexion",

    "sum_surf_inflexion",

    "max_max_inflexion",

    "min_max_inflexion",

    "sum_max_inflexion",

    "max_min_inflexion",

    "min_min_inflexion",

    "sum_min_inflexion",

    "nb_peak",

    "max_width_peak",

    "min_width_peak",

    "sum_width_peak",

    "max_surf_peak",

    "min_surf_peak",

    "sum_surf_peak",

    "max_max_peak",

    "min_max_peak",

    "sum_max_peak",

    "nb_plain",

    "max_width_plain",

    "min_width_plain",

    "sum_width_plain",

    "max_surf_plain",

    "min_surf_plain",

    "sum_surf_plain",

    "max_height_plain",

    "min_height_plain",

    "sum_height_plain",

    "nb_plateau",

    "max_width_plateau",

    "min_width_plateau",

    "sum_width_plateau",

    "max_surf_plateau",

    "min_surf_plateau",

    "sum_surf_plateau",

    "max_height_plateau",

    "min_height_plateau",

    "sum_height_plateau",

    "nb_proper_plain",

    "max_width_proper_plain",

    "min_width_proper_plain",

    "sum_width_proper_plain",

    "max_surf_proper_plain",

    "min_surf_proper_plain",

    "sum_surf_proper_plain",

    "max_height_proper_plain",

    "min_height_proper_plain",

    "sum_height_proper_plain",

    "nb_proper_plateau",

    "max_width_proper_plateau",

    "min_width_proper_plateau",

    "sum_width_proper_plateau",

    "max_surf_proper_plateau",

    "min_surf_proper_plateau",

    "sum_surf_proper_plateau",

    "max_height_proper_plateau",

    "min_height_proper_plateau",

    "sum_height_proper_plateau",

    "nb_steady",

    "max_surf_steady",

    "min_surf_steady",

    "sum_surf_steady",

    "max_height_steady",

    "min_height_steady",

    "sum_height_steady",

    "nb_steady_sequence",

    "max_width_steady_sequence",

    "min_width_steady_sequence",

    "sum_width_steady_sequence",

    "max_surf_steady_sequence",

    "min_surf_steady_sequence",

    "sum_surf_steady_sequence",

    "max_height_steady_sequence",

    "min_height_steady_sequence",

    "sum_height_steady_sequence",

    "nb_strictly_decreasing_sequence",

    "max_width_strictly_decreasing_sequence",

    "min_width_strictly_decreasing_sequence",

    "sum_width_strictly_decreasing_sequence",

    "max_surf_strictly_decreasing_sequence",

    "min_surf_strictly_decreasing_sequence",

    "sum_surf_strictly_decreasing_sequence",

    "max_max_strictly_decreasing_sequence",

    "min_max_strictly_decreasing_sequence",

    "sum_max_strictly_decreasing_sequence",

    "max_min_strictly_decreasing_sequence",

    "min_min_strictly_decreasing_sequence",

    "sum_min_strictly_decreasing_sequence",

    "max_range_strictly_decreasing_sequence",

    "min_range_strictly_decreasing_sequence",

    "sum_range_strictly_decreasing_sequence",

    "nb_strictly_increasing_sequence",

    "max_width_strictly_increasing_sequence",

    "min_width_strictly_increasing_sequence",

    "sum_width_strictly_increasing_sequence",

    "max_surf_strictly_increasing_sequence",

    "min_surf_strictly_increasing_sequence",

    "sum_surf_strictly_increasing_sequence",

    "max_max_strictly_increasing_sequence",

    "min_max_strictly_increasing_sequence",

    "sum_max_strictly_increasing_sequence",

    "max_min_strictly_increasing_sequence",

    "min_min_strictly_increasing_sequence",

    "sum_min_strictly_increasing_sequence",

    "max_range_strictly_increasing_sequence",

    "min_range_strictly_increasing_sequence",

    "sum_range_strictly_increasing_sequence",

    "nb_summit",

    "max_width_summit",

    "min_width_summit",

    "sum_width_summit",

    "max_surf_summit",

    "min_surf_summit",

    "sum_surf_summit",

    "max_max_summit",

    "min_max_summit",

    "sum_max_summit",

    "nb_valley",

    "max_width_valley",

    "min_width_valley",

    "sum_width_valley",

    "max_surf_valley",

    "min_surf_valley",

    "sum_surf_valley",

    "max_min_valley",

    "min_min_valley",

    "sum_min_valley",

    "nb_zigzag",

    "max_width_zigzag",

    "min_width_zigzag",

    "sum_width_zigzag",

    "max_surf_zigzag",

    "min_surf_zigzag",

    "sum_surf_zigzag",

    "max_max_zigzag",

    "min_max_zigzag",

    "sum_max_zigzag",

    "max_min_zigzag",

    "min_min_zigzag",

    "sum_min_zigzag"};



static public int nbBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, max(d, series[i]));

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, max(d, series[i]));

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + max(d, series[i]);

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, min(d, series[i]));

                          d = maxInt;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, min(d, series[i]));

                          d = maxInt;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinBumpOnDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + min(d, series[i]);

                          d = maxInt;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i] + series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i] + series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + series[i] + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, min(series[i], series[i+1]));

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, min(series[i], series[i+1]));

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + min(series[i], series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxRangeDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, max(0, series[i] - series[i+1]));

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minRangeDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, max(0, series[i] - series[i+1]));

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumRangeDecreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + max(0, series[i] - series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, 2);

                          d = 2;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + 2;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + 2;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i] + series[i+1];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i+1];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i] + series[i+1];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i+1];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + series[i] + series[i+1];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + d + series[i+1];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = min(series[i], series[i+1]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = min(c, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minMinDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = min(r, min(series[i], series[i+1]));

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = min(r, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = min(series[i], series[i+1]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = min(c, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r + c;

}



static public int maxRangeDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int h = series[0];

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, h - series[i+1]);

                          // h unchanged

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          h = series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = max(r, h - series[i+1]);

                          // h unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // h unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          h = series[i+1];

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minRangeDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int h = series[0];

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          // h unchanged

                          c = h - series[i+1];

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          h = series[i+1];

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          // h unchanged

                          c = h - series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // h unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          h = series[i+1];

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumRangeDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + max(0, series[i] - series[i+1]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + max(0, series[i] - series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumWidthDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxHeightDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minHeightDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumHeightDecreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, max(d, series[i]));

                          d = minInt;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, max(d, series[i]));

                          d = minInt;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + max(d, series[i]);

                          d = minInt;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, min(d, series[i]));

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, min(d, series[i]));

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinDipOnIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = series[i];

                        // update state

                          state = 'v';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'v':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + min(d, series[i]);

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinGorge(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i] + series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i] + series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + series[i] + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, max(series[i], series[i+1]));

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, max(series[i], series[i+1]));

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + max(series[i], series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxRangeIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, max(0, series[i+1] - series[i]));

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minRangeIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, max(0, series[i+1] - series[i]));

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumRangeIncreasing(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + max(0, series[i+1] - series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, 2);

                          d = 2;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + 2;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + 2;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i] + series[i+1];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i+1];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i] + series[i+1];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i+1];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + series[i] + series[i+1];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + d + series[i+1];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, max(series[i], series[i+1]));

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = max(series[i], series[i+1]);

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = max(c, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumMaxIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = max(series[i], series[i+1]);

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = max(c, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r + c;

}



static public int maxMinIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxRangeIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int h = series[0];

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          h = series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, series[i+1] - h);

                          // h unchanged

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          h = series[i+1];

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // h unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, series[i+1] - h);

                          // h unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minRangeIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int h = series[0];

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          h = series[i+1];

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          // h unchanged

                          c = series[i+1] - h;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          h = series[i+1];

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // h unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          // h unchanged

                          c = series[i+1] - h;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumRangeIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + max(0, series[i+1] - series[i]);

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + max(0, series[i+1] - series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumWidthIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxHeightIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minHeightIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumHeightIncreasingTerrace(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumWidthInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, max(d, series[i]));

                          d = minInt;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, max(d, series[i]));

                          d = minInt;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, max(d, series[i]));

                          d = minInt;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, max(d, series[i]));

                          d = minInt;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + max(d, series[i]);

                          d = minInt;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + max(d, series[i]);

                          d = minInt;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, min(d, series[i]));

                          d = maxInt;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, min(d, series[i]));

                          d = maxInt;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, min(d, series[i]));

                          d = maxInt;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, min(d, series[i]));

                          d = maxInt;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinInflexion(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + min(d, series[i]);

                          d = maxInt;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + min(d, series[i]);

                          d = maxInt;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxPeak(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 't';

                        break;

                    case '=' :

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumWidthPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxHeightPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minHeightPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumHeightPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumWidthPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxHeightPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minHeightPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumHeightPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumWidthProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxHeightProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minHeightProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumHeightProperPlain(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '<' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + 1);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumWidthProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, d + series[i]);

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxHeightProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minHeightProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumHeightProperPlateau(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 't';

                        break;

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbSteady(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found_end

                        // update counters

                          r = r + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfSteady(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i] + series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minSurfSteady(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i] + series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumSurfSteady(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found_end

                        // update counters

                          r = r + series[i] + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxHeightSteady(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found_end

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minHeightSteady(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found_end

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumHeightSteady(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found_end

                        // update counters

                          r = r + series[i];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          r = max(r, 2);

                          d = 2;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = 2;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          r = r + 2;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          r = r + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          r = r + series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          r = r + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxHeightSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minHeightSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumHeightSteadySequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '=' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, 2);

                          d = 2;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = 2;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + 1;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + 2;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + 1;

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = min(series[i], series[i+1]);

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = min(c, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minMinStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = min(r, min(series[i], series[i+1]));

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = min(r, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = min(series[i], series[i+1]);

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = min(c, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r + c;

}



static public int maxRangeStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int h = series[0];

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, h - series[i+1]);

                          // h unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          h = series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = max(r, h - series[i+1]);

                          // h unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          h = series[i+1];

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minRangeStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int h = series[0];

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          // h unchanged

                          c = h - series[i+1];

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          h = series[i+1];

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          // h unchanged

                          c = h - series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          h = series[i+1];

                          c = def;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumRangeStrictlyDecreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + max(0, series[i] - series[i+1]);

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + max(0, series[i] - series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, 2);

                          d = 2;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = 2;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + 2;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + series[i] + series[i+1];

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + series[i+1];

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, max(series[i], series[i+1]));

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = max(series[i], series[i+1]);

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = max(c, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumMaxStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int c = def;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = max(series[i], series[i+1]);

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = max(c, series[i+1]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r + c;

}



static public int maxMinStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxRangeStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int h = series[0];

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          h = series[i+1];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, series[i+1] - h);

                          // h unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          h = series[i+1];

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, series[i+1] - h);

                          // h unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minRangeStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int h = series[0];

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          h = series[i+1];

                          // c unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          // h unchanged

                          c = series[i+1] - h;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          h = series[i+1];

                          c = def;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          // h unchanged

                          c = series[i+1] - h;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumRangeStrictlyIncreasingSequence(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + max(0, series[i+1] - series[i]);

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + max(0, series[i+1] - series[i]);

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMaxSummit(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 't';

                        break;

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'u';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'u':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbValley(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthValley(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthValley(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthValley(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + d + 1;

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfValley(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfValley(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfValley(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMinValley(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMinValley(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = min(r, series[i]);

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinValley(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'r':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '=' :

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + series[i];

                        // update state

                          state = 't';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 't':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'r';

                        break;

                    case '=' :

                        // letter maybe(a)

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int nbZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxWidthZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + 1;

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, d + 1);

                          d = d + 1;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minWidthZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = size+1;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + 1;

                          d = 0;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + 1;

                          d = 0;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + 1;

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + 1;

                          d = 0;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + 1;

                          d = 0;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumWidthZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + 2;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + 2;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + 1;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxSurfZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i];

                          d = 0;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i];

                          d = 0;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minSurfZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i];

                          d = 0;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = d + series[i];

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = d + series[i];

                          d = 0;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = c + series[i];

                          d = 0;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumSurfZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int d = 0;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = r + series[i];

                          d = 0;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = d + series[i];

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = r + d + series[i];

                          d = 0;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = 0;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = r + series[i];

                          d = 0;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int maxMaxZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = max(r, max(d, series[i]));

                          d = minInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = max(r, series[i]);

                          d = minInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = max(r, max(d, series[i]));

                          d = minInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = max(r, series[i]);

                          d = minInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int minMaxZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int c = def;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = minInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = max(d, series[i]);

                          d = minInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = max(c, series[i]);

                          d = minInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = minInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = max(d, series[i]);

                          d = minInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = minInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = minInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = min(r, c);

                          c = def;

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = max(c, series[i]);

                          d = minInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return min(r, c);

}



static public int sumMaxZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int c = def;

    int d = minInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = minInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = max(d, series[i]);

                          d = minInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = max(c, series[i]);

                          d = minInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                          d = minInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = max(d, series[i]);

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = max(d, series[i]);

                          d = minInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = minInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                          d = minInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                          d = minInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = max(c, series[i]);

                          d = minInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r + c;

}



static public int maxMinZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = minInt;

    //init counters;

    int c = def;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = maxInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = min(d, series[i]);

                          d = maxInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = min(c, series[i]);

                          d = maxInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = maxInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = min(d, series[i]);

                          d = maxInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = maxInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = maxInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = max(r, c);

                          c = def;

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = min(c, series[i]);

                          d = maxInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return max(r, c);

}



static public int minMinZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = maxInt;

    //init counters;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          r = min(r, min(d, series[i]));

                          d = maxInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          r = min(r, series[i]);

                          d = maxInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          r = min(r, min(d, series[i]));

                          d = maxInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          // r unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          r = min(r, series[i]);

                          d = maxInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r;

}



static public int sumMinZigzag(int[] series) {

    char signature;

    int size = series.length;

    int def = 0;

    //init counters;

    int c = def;

    int d = maxInt;

    int r = def;

    //init state;

    char state = 's';

    for(int i=0;i<size-1;i++){

        switch(state) {

            case 's':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'a':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'b';

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'b':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = maxInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = min(d, series[i]);

                          d = maxInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'c':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = min(c, series[i]);

                          d = maxInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                          d = maxInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'd':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          // state unchanged

                        break;

                    case '=' :

                        // letter out

                        // update counters

                          // r unchanged

                          // c unchanged

                          // d unchanged

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter maybe(b)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = min(d, series[i]);

                        // update state

                          state = 'e';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'e':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter found

                        // update counters

                          // r unchanged

                          c = min(d, series[i]);

                          d = maxInt;

                        // update state

                          state = 'f';

                        break;

                    case '=' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter out(r)

                        // update counters

                          // r unchanged

                          // c unchanged

                          d = maxInt;

                        // update state

                          state = 'a';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

            case 'f':

                signature = sig(series[i],series[i+1]);

                switch(signature) {

                    case '>' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                          d = maxInt;

                        // update state

                          state = 'd';

                        break;

                    case '=' :

                        // letter out(a)

                        // update counters

                          r = r + c;

                          c = def;

                          d = maxInt;

                        // update state

                          state = 's';

                        break;

                    case '<' :

                        // letter in

                        // update counters

                          // r unchanged

                          c = min(c, series[i]);

                          d = maxInt;

                        // update state

                          state = 'c';

                        break;

                    default:

                        assert false; // notreached

                        break;

                };

                break;

             default:

                 assert false;// notreached

                 break;

        }

    }

    return r + c;

}



}




TimeSeriesChecker.java


% extended
invariant_format([nb_bump_on_decreasing_sequence,nb_decreasing], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=9,x_y(1,sv-2),x_y(2,sv-3))]),
         y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>2*x=<y-2,[t(sv>=9,x_y(1,4),x_y(2,6))]),
         x<1#\/y=\=3]).
invariant_format([nb_bump_on_decreasing_sequence,nb_decreasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y(1,sv/2-1),x_y(3,sv/2-2)),t(sv mod 2=1#/\sv>=15,x_y(2,sv/2-1),x_y(4,sv/2-2))]),
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=9,x_y(1,2),x_y(2,3))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_decreasing_terrace], [x,y], 
        [linear_invariant(sv>1#=>3*x+2*y=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=9,x_y(0,(sv-2)/2),x_y(2,(sv-2)/2-3))]),
         linear_invariant(x>0#/\y>0#=>3*x+2*y=<sv-3,[t(sv mod 2=0#/\sv>=12,x_y(1,(sv-2)/2-2),x_y(3,(sv-2)/2-5))])]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,nb_dip_on_increasing_sequence], [x,y], 
        [linear_invariant(sv>2#=>3*x+3*y=<sv-3-(sv-3)mod 3,[t(sv mod 3=0#/\sv>=6,x_y((sv-3)/3,0),x_y(0,(sv-3)/3)),t(sv mod 3=1#/\sv>=6,x_y((sv-3)/3,0),x_y(0,(sv-3)/3)),t(sv mod 3=2#/\sv>=8,x_y((sv-3)/3,0),x_y((sv-3)/3-1,1))]),
         linear_invariant(x>0#/\y>0#=>3*x+3*y=<sv-5-(sv-5)mod 3,[t((sv-2)mod 3=0#/\sv>=11,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2)),t((sv-2)mod 3=1#/\sv>=12,x_y((sv-3)/3-2,1),x_y((sv-3)/3-3,2)),t((sv-2)mod 3=2#/\sv>=13,x_y((sv-3)/3-2,1),x_y((sv-3)/3-3,2))]),
         x=\=max(0,(sv-3)/3)-1#\/y<1#\/y>max(0,(sv-3)/3)-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=max(0,(sv-3)/3)-1#\/x<1#\/x>max(0,(sv-3)/3)-1#\/1=sv mod 2#\/0=x mod 2]).
invariant_format([nb_bump_on_decreasing_sequence,nb_gorge], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,nb_increasing], [x,y], 
        [linear_invariant(x=<y,[t(sv>=9,x_y(1,1),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>2*x+y=<sv-3,[t(sv>=9,x_y(1,sv-5),x_y(2,sv-7))]),
         y=\=max(0,sv-1)-3#\/x<1#\/x>max(0,(sv-3)/3)-1#\/0=x mod 2]).
invariant_format([nb_bump_on_decreasing_sequence,nb_increasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=9,x_y(1,1),x_y(2,2))]),
         x>0#/\y>0#=>2*x+y=<sv-3,
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=14,x_y(1,sv/2-1),x_y(3,sv/2-2)),t(sv mod 2=1#/\sv>=17,x_y(2,sv/2-1),x_y(4,sv/2-2))])]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,nb_increasing_terrace], [x,y], 
        [sv>1#=>3*x+2*y=<sv-2-(sv-2)mod 2,
         linear_invariant(x>0#/\y>0#=>3*x+2*y=<sv-4,[t(sv mod 2=1#/\sv>=13,x_y(1,(sv-2)/2-2),x_y(3,(sv-2)/2-5))]),
         y=\=max(0,(sv-2)/2)-2#\/x<1#\/x>max(0,(sv-3)/3)-1#\/1=sv mod 2#\/0=x mod 2]).
invariant_format([nb_bump_on_decreasing_sequence,nb_inflexion], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         sv>1#=>x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>x+y=<sv-3,[t(sv>=9,x_y(1,sv-4),x_y(2,sv-5))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_peak], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_plain], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_plateau], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_proper_plain],[x,y],[linear_invariant(x>0#/\y>0#=>3*x+3*y=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=0#/\sv>=8,x_y((sv-3)/3,1),x_y((sv-3)/3-1,2)),t((sv-2)mod 3=1#/\sv>=9,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2)),t((sv-2)mod 3=2#/\sv>=10,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_proper_plateau],[x,y],[linear_invariant(x>0#/\y>0#=>3*x+3*y=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=0#/\sv>=8,x_y((sv-3)/3,1),x_y((sv-3)/3-1,2)),t((sv-2)mod 3=1#/\sv>=9,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2)),t((sv-2)mod 3=2#/\sv>=10,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2))])]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,nb_steady], [x,y], 
        [linear_invariant(x>0#/\y>0#=>3*x+y=<sv-3,[t(sv>=9,x_y(1,sv-6),x_y(2,sv-9))]),
         x<1#\/y=\=max(0,sv-1)-4]).
invariant_format([nb_bump_on_decreasing_sequence,nb_steady_sequence], [x,y], 
        [linear_invariant(x>0#/\y>0#=>3*x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=14,x_y(1,sv/2-2),x_y(3,sv/2-5))]),
         x>0#/\y>0#=>3*x=<y+sv-5]).
invariant_format([nb_bump_on_decreasing_sequence,nb_strictly_decreasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y(1,sv/2-1),x_y(3,sv/2-2)),t(sv mod 2=1#/\sv>=15,x_y(2,sv/2-1),x_y(4,sv/2-2))]),
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=9,x_y(1,2),x_y(2,3))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=9,x_y(1,1),x_y(2,2))]),
         x>0#/\y>0#=>2*x+y=<sv-3,
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=14,x_y(1,sv/2-1),x_y(3,sv/2-2)),t(sv mod 2=1#/\sv>=17,x_y(2,sv/2-1),x_y(4,sv/2-2))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_summit], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_valley], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_bump_on_decreasing_sequence,nb_zigzag], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         x>0#/\y>0#=>x+2*y=<sv-3]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_decreasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>3*x=<y-3,[t(sv>=9,x_y(1,6),x_y(2,9))]),
         x<1#\/y=\=4,
         x<1#\/y=\=5,
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_decreasing_terrace], [x,y], 
        [sv>1#=>3*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>3*x+y=<sv-3,[t(sv>=11,x_y(1,sv-6),x_y(2,sv-9))]),
         y=\=1]).
invariant_format([nb_bump_on_decreasing_sequence,sum_width_gorge], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(0,sv-2),x_y(1,sv-3))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=9,x_y(1,2),x_y(2,4))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6,
         linear_invariant(x>0#/\y>0#=>x+y=<sv-1,[t(sv>=11,x_y(1,sv-2),x_y(2,sv-3))]),
         y=\=2*x+1]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_increasing_terrace], [x,y], 
        [sv>1#=>3*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>3*x+y=<sv-4,[t(sv>=12,x_y(1,sv-7),x_y(2,sv-10))]),
         x=\=1#\/y=\=(sv-2)*min(1,max(0,sv-3))-4#\/sv<7,
         y=\=1]).
invariant_format([nb_bump_on_decreasing_sequence,sum_width_inflexion], [x,y], 
        [linear_invariant(3*x=<y,[t(sv>=6,x_y(0,0),x_y(1,3))]),
         linear_invariant(x>0#/\y>0#=>3*x+3*y=<4*sv-10-(4*sv-10)mod 3,[t((sv-1)mod 3=2#/\sv>=6,x_y((sv-3)/3,sv-3),x_y((sv-3)/3-1,sv-2))])]).
invariant_format([nb_bump_on_decreasing_sequence,sum_width_peak], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(0,sv-2),x_y(1,sv-3))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6]).
invariant_format([nb_bump_on_decreasing_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         sv>1#=>2*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>2*x+y=<sv-3,[t(sv>=9,x_y(1,sv-5),x_y(2,sv-7))])]).
invariant_format([nb_bump_on_decreasing_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         sv>1#=>2*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>2*x+y=<sv-3,[t(sv>=9,x_y(1,sv-5),x_y(2,sv-7))])]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_proper_plain], [x,y], 
        [sv>1#=>3*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>3*x+y=<sv-3,[t(sv>=11,x_y(1,sv-6),x_y(2,sv-9))]),
         y=\=1]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_proper_plateau], [x,y], 
        [sv>1#=>3*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>3*x+y=<sv-3,[t(sv>=11,x_y(1,sv-6),x_y(2,sv-9))]),
         y=\=1]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x>0#/\y>0#=>3*x+y=<sv-1,[t(sv>=11,x_y(1,sv-4),x_y(2,sv-7))]),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-4-(sv-4)mod 3,[t((sv-1)mod 3=1#/\sv>=5,x_y((sv-3)/3,2),x_y((sv-3)/3,3)),t((sv-1)mod 3=2#/\sv>=6,x_y((sv-3)/3-1,2),x_y((sv-3)/3-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>3*x=<y-3,[t(sv>=9,x_y(1,6),x_y(2,9))]),
         x<1#\/y=\=4,
         x<1#\/y=\=5,
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=9,x_y(1,2),x_y(2,4))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6,
         linear_invariant(x>0#/\y>0#=>x+y=<sv-1,[t(sv>=11,x_y(1,sv-2),x_y(2,sv-3))]),
         y=\=2*x+1]).
invariant_format([nb_bump_on_decreasing_sequence,sum_width_summit], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(0,sv-2),x_y(1,sv-3))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6]).
invariant_format([nb_bump_on_decreasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(0,sv-2),x_y(1,sv-3))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6]).
% extended
invariant_format([nb_bump_on_decreasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         sv>1#=>x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>x+y=<sv-3,[t(sv>=11,x_y(1,sv-4),x_y(2,sv-5))]),
         y=\=2*x+1]).
invariant_format([nb_decreasing,nb_decreasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(1,1),x_y(2,2))]),
         sv>1#=>x=<y+sv-2,
         linear_invariant(x>0#=>y>=1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,1))])]).
invariant_format([nb_decreasing,nb_decreasing_terrace], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=6,x_y(sv-2,1),x_y(sv-3,2))]),
         x=0#=>y=0,
         linear_invariant(x>0#/\y>0#=>y=<x-1,[t(sv>=6,x_y(2,1),x_y(3,2))])]).
% extended
invariant_format([nb_decreasing,nb_dip_on_increasing_sequence], [x,y], 
        [linear_invariant(y=<x,[t(sv>=9,x_y(1,1),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-3,[t(sv>=9,x_y(sv-5,1),x_y(sv-7,2))]),
         x=\=max(0,sv-1)-3#\/y<1#\/y>max(0,(sv-3)/3)-1#\/0=y mod 2]).
invariant_format([nb_decreasing,nb_gorge], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing,nb_increasing],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=3,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_decreasing,nb_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x+1,[t(sv>=4,x_y(0,1),x_y(1,2))])]).
invariant_format([nb_decreasing,nb_increasing_terrace],[x,y],[linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv>=6,x_y(sv-4,1),x_y(sv-6,2))])]).
invariant_format([nb_decreasing,nb_inflexion], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))])]).
invariant_format([nb_decreasing,nb_peak], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing,nb_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing,nb_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing,nb_proper_plain], [x,y], 
        [linear_invariant(x+2*y=<sv-1,[t(sv>=7,x_y(sv-3,1),x_y(sv-5,2))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing,nb_proper_plateau], [x,y], 
        [linear_invariant(x+2*y=<sv-1,[t(sv>=7,x_y(sv-3,1),x_y(sv-5,2))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing,nb_steady],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=3,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_decreasing,nb_steady_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_decreasing,nb_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(1,1),x_y(2,2))]),
         sv>1#=>x=<y+sv-2,
         linear_invariant(x>0#=>y>=1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,1))])]).
invariant_format([nb_decreasing,nb_strictly_increasing_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_decreasing,nb_summit], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing,nb_valley], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
% extended
invariant_format([nb_decreasing,nb_zigzag], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))]),
         y=\=max(0,(sv-1)/3)-0#\/x<max(0,(sv-1)/3)+1#\/x>1*max(0,sv-1)-max(0,(sv-1)/3)-1#\/1=\=sv mod 3]).
% extended
invariant_format([nb_decreasing,sum_width_decreasing_sequence], [x,y], 
        [x=0#=>y=0,
         y=0#=>x=0,
         sv>1#=>2*x=<y+sv-2,
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=4,x_y(sv-2,sv-1),x_y(sv-3,sv-2))]),
         y>0#=>x>=1,
         x=\=1#\/y<3]).
% extended
invariant_format([nb_decreasing,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,4))]),
         x=0#=>y=0,
         linear_invariant(x>0#/\y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1#\/y<1,
         y=\=1]).
invariant_format([nb_decreasing,sum_width_gorge], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_decreasing,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(sv-4,2),x_y(1,sv-3))]),
         y>0#=>x=<sv-4,
         y=\=1]).
invariant_format([nb_decreasing,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_decreasing,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=4,x_y(sv-2,1),x_y(sv-2,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_decreasing,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_decreasing,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_decreasing,sum_width_proper_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-3,2),x_y(sv-4,3))]),
         y>0#=>x=<sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing,sum_width_proper_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-3,2),x_y(sv-4,3))]),
         y>0#=>x=<sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing,sum_width_steady_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         y=\=1]).
invariant_format([nb_decreasing,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         x=0#=>y=0,
         y=0#=>x=0,
         sv>1#=>2*x=<y+sv-2,
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=4,x_y(sv-2,sv-1),x_y(sv-3,sv-2))])]).
% extended
invariant_format([nb_decreasing,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         y=\=1]).
invariant_format([nb_decreasing,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=4,x_y(sv-2,1),x_y(sv-2,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_decreasing,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_decreasing,sum_width_zigzag], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         y=\=1]).
invariant_format([nb_decreasing_sequence,nb_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+2*y=<sv-sv mod 2,[t(sv mod 2=0#/\sv>=4,x_y(sv/2,0),x_y(sv/2-1,1)),t(sv mod 2=1#/\sv>=5,x_y(sv/2,0),x_y(sv/2-1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,(sv-2)/2),x_y(1,(sv-2)/2-1))])]).
invariant_format([nb_decreasing_sequence,nb_dip_on_increasing_sequence], [x,y], 
        [linear_invariant(y=<x,[t(sv>=9,x_y(1,1),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=14,x_y(sv/2-1,1),x_y(sv/2-2,3)),t(sv mod 2=1#/\sv>=17,x_y(sv/2-1,2),x_y(sv/2-2,4))]),
         x>0#/\y>0#=>x+2*y=<sv-3]).
invariant_format([nb_decreasing_sequence,nb_gorge], [x,y], 
        [linear_invariant(3*x=<y+sv+1,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,(sv-1)/2),x_y(sv/2-1,(sv-1)/2-3)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,(sv-1)/2-2),x_y(sv/2-1,(sv-1)/2-5))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing_sequence,nb_increasing], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))])]).
invariant_format([nb_decreasing_sequence,nb_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv/2-1),x_y(sv/2-1,sv/2))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x+1,[t(sv>=4,x_y(0,1),x_y(1,2))])]).
invariant_format([nb_decreasing_sequence,nb_increasing_terrace], [x,y], 
        [linear_invariant(2*x+2*y=<sv-sv mod 2,[t(sv mod 2=0#/\sv>=6,x_y(sv/2,0),x_y(sv/2-1,1)),t(sv mod 2=1#/\sv>=5,x_y(sv/2,0),x_y(sv/2-1,1))]),
         x>0#/\y>0#=>x+2*y=<sv-2]).
invariant_format([nb_decreasing_sequence,nb_inflexion], [x,y], 
        [linear_invariant(2*x=<y+2,[t(sv>=4,x_y(1,0),x_y(2,2))]),
         linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))])]).
invariant_format([nb_decreasing_sequence,nb_peak], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing_sequence,nb_plain], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing_sequence,nb_plateau], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing_sequence,nb_proper_plain], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,2)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,1),x_y(sv/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing_sequence,nb_proper_plateau], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,2)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,1),x_y(sv/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing_sequence,nb_steady],[x,y],[linear_invariant(2*x+y=<sv,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-4))])]).
invariant_format([nb_decreasing_sequence,nb_steady_sequence],[x,y],[linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=4,x_y(sv/2,0),x_y(sv/2-1,2)),t(sv mod 2=1#/\sv>=7,x_y(sv/2,1),x_y(sv/2-1,3))])]).
invariant_format([nb_decreasing_sequence,nb_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=4,x_y(1,1),x_y(2,2))]),
         sv>1#=>2*y=<2*x+sv-2-(sv-2)mod 2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv/2),x_y(1,sv/2-1))])]).
invariant_format([nb_decreasing_sequence,nb_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv/2-1),x_y(sv/2-1,sv/2))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))])]).
invariant_format([nb_decreasing_sequence,nb_summit], [x,y], 
        [linear_invariant(3*x=<y+sv+1,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,(sv-1)/2),x_y(sv/2-1,(sv-1)/2-3)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,(sv-1)/2-2),x_y(sv/2-1,(sv-1)/2-5))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing_sequence,nb_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_decreasing_sequence,nb_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv+1,[t(sv mod 2=0#/\sv>=10,x_y(sv/2,1),x_y(sv/2-1,3)),t(sv mod 2=1#/\sv>=13,x_y(sv/2,2),x_y(sv/2-1,4))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))]),
         y=0#=>3*x=<sv+1-(sv+1)mod 3]).
invariant_format([nb_decreasing_sequence,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv),x_y(1,sv-1))])]).
% extended
invariant_format([nb_decreasing_sequence,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=6,x_y(1,sv-2),x_y(2,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=5,x_y(sv/2-1,2),x_y(sv/2-1,3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
invariant_format([nb_decreasing_sequence,sum_width_gorge], [x,y], 
        [3*x=<y+sv+1,
         linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_decreasing_sequence,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         linear_invariant(2*x=<y+2,[t(sv>=4,x_y(1,0),x_y(2,2))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing_sequence,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=8,x_y(2,sv-4),x_y(3,sv-6))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(1,sv-3),x_y(2,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=7,x_y(sv/2-1,2),x_y(sv/2-1,3))]),
         y=\=1]).
invariant_format([nb_decreasing_sequence,sum_width_inflexion], [x,y], 
        [linear_invariant(2*x=<y+2,[t(sv>=4,x_y(1,0),x_y(2,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_decreasing_sequence,sum_width_peak], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_decreasing_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_decreasing_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_decreasing_sequence,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,2),x_y(sv/2-1,6))]),
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing_sequence,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,2),x_y(sv/2-1,6))]),
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=4,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=7,x_y(sv/2,2),x_y(sv/2-1,6))]),
         y=\=1]).
invariant_format([nb_decreasing_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-1),x_y(1,sv-2))])]).
% extended
invariant_format([nb_decreasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         linear_invariant(2*x=<y+2,[t(sv>=4,x_y(1,0),x_y(2,2))]),
         y=\=1]).
invariant_format([nb_decreasing_sequence,sum_width_summit], [x,y], 
        [3*x=<y+sv+1,
         linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_decreasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_decreasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         y=0#=>3*x=<sv+1-(sv+1)mod 3,
         x>0#/\y>0#=>3*x=<y+sv,
         linear_invariant(y>0#=>6*x=<y+2*sv+2,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,sv-2),x_y(sv/2-1,sv-8)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,sv-5),x_y(sv/2-1,sv-11))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing_terrace,nb_dip_on_increasing_sequence], [x,y], 
        [sv>1#=>2*x+3*y=<sv-2-(sv-2)mod 2,
         linear_invariant(x>0#/\y>0#=>2*x+3*y=<sv-4,[t(sv mod 2=1#/\sv>=13,x_y((sv-2)/2-2,1),x_y((sv-2)/2-5,3))]),
         x=\=max(0,(sv-2)/2)-2#\/y<1#\/y>max(0,(sv-3)/3)-1#\/1=sv mod 2#\/0=y mod 2]).
invariant_format([nb_decreasing_terrace,nb_gorge],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_decreasing_terrace,nb_increasing],[x,y],[linear_invariant(x>0#/\y>0#=>2*x+y=<sv-2,[t(sv>=6,x_y(1,sv-4),x_y(2,sv-6))])]).
invariant_format([nb_decreasing_terrace,nb_increasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<sv-sv mod 2,[t(sv mod 2=0#/\sv>=6,x_y((sv-2)/2-1,2),x_y((sv-2)/2-2,3)),t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2))]),
         x>0#/\y>0#=>2*x+y=<sv-2]).
% extended
invariant_format([nb_decreasing_terrace,nb_increasing_terrace], [x,y], 
        [linear_invariant(sv>1#=>2*x+2*y=<sv-2-(sv-2)mod 2,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,0),x_y(0,(sv-2)/2)),t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))]),
         linear_invariant(x>0#/\y>0#=>2*x+2*y=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=0#/\sv>=7,x_y((sv-2)/2-1,1),x_y((sv-2)/2-2,2)),t((sv-1)mod 2=1#/\sv>=8,x_y((sv-2)/2-2,1),x_y((sv-2)/2-3,2))]),
         o_eq>=x+y,
         x=\=max(0,(sv-2)/2)-3#\/y<3#\/y>max(0,(sv-2)/2)-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=max(0,(sv-2)/2)-3#\/x<3#\/x>max(0,(sv-2)/2)-1#\/1=sv mod 2#\/0=x mod 2,
         x=\=max(0,(sv-2)/2)-2#\/y<2#\/y>max(0,(sv-2)/2)-1#\/1=sv mod 2#\/1=y mod 2,
         y=\=max(0,(sv-2)/2)-2#\/x<2#\/x>max(0,(sv-2)/2)-1#\/1=sv mod 2#\/1=x mod 2,
         x=\=max(0,(sv-2)/2)-1#\/y<1#\/y>max(0,(sv-2)/2)-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=max(0,(sv-2)/2)-1#\/x<1#\/x>max(0,(sv-2)/2)-1#\/1=sv mod 2#\/0=x mod 2]).
invariant_format([nb_decreasing_terrace,nb_inflexion],[x,y],[linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
invariant_format([nb_decreasing_terrace,nb_peak],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_decreasing_terrace,nb_plain],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_decreasing_terrace,nb_plateau],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_decreasing_terrace,nb_proper_plain], [x,y], 
        [linear_invariant(2*x+3*y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-2)/2-1,1),x_y((sv-2)/2-4,3))]),
         o_eq>=x+y]).
invariant_format([nb_decreasing_terrace,nb_proper_plateau], [x,y], 
        [linear_invariant(2*x+3*y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-2)/2-1,1),x_y((sv-2)/2-4,3))]),
         o_eq>=x+y]).
invariant_format([nb_decreasing_terrace,nb_steady], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(1,1),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(1,sv-3),x_y(2,sv-4))])]).
invariant_format([nb_decreasing_terrace,nb_steady_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(1,1),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,sv/2-1),x_y((sv-2)/2-1,sv/2))])]).
invariant_format([nb_decreasing_terrace,nb_strictly_decreasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=6,x_y(1,2),x_y(2,3))])]).
invariant_format([nb_decreasing_terrace,nb_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<sv-sv mod 2,[t(sv mod 2=0#/\sv>=6,x_y((sv-2)/2-1,2),x_y((sv-2)/2-2,3)),t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2))]),
         x>0#/\y>0#=>2*x+y=<sv-2]).
invariant_format([nb_decreasing_terrace,nb_summit],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_decreasing_terrace,nb_valley],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_decreasing_terrace,nb_zigzag], [x,y], 
        [linear_invariant(x+3*y=<sv-1,[t(sv mod 3=0#/\sv>=24,x_y(2,(sv-1)/3),x_y(5,(sv-1)/3-1)),t(sv mod 3=1#/\sv>=16,x_y(0,(sv-1)/3),x_y(3,(sv-1)/3-1)),t(sv mod 3=2#/\sv>=20,x_y(1,(sv-1)/3),x_y(4,(sv-1)/3-1))]),
         linear_invariant(sv>1#=>2*x+2*y=<sv-2-(sv-2)mod 2,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1)),t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_decreasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>2*x=<y-2,[t(sv>=6,x_y(1,4),x_y(2,6))]),
         x<2#\/y=\=5,
         x=\=max(0,(sv-2)/2)-1#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         x<1#\/y=\=3,
         x=\=0#\/y=\=1]).
invariant_format([nb_decreasing_terrace,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_gorge], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x=\=max(0,(sv-2)/2)-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/1=sv mod 2#\/1=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=6,x_y(0,sv),x_y(1,sv-2))]),
         x=max(0,(sv-2)/2)#/\sv mod 2=1#/\sv>3#=>y=<2,
         linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,0),x_y(0,sv-2))]),
         linear_invariant(x>0#/\y>0#=>2*x+y=<sv-3,[t(sv>=9,x_y(1,sv-5),x_y(2,sv-7))]),
         o_eq>=x+(y+1)/2,
         x=\=max(0,(sv-2)/2)-1#\/y=\=(sv-2)*min(1,max(0,sv-3))-4#\/sv<7,
         x=\=2#\/y=\=(sv-2)*min(1,max(0,sv-3))-4#\/sv<7,
         x=\=max(0,(sv-2)/2)-2#\/y<3#\/y>(sv-2)*min(1,max(0,sv-3))-2#\/1=sv mod 2#\/1=y mod 2,
         y=\=(sv-2)*min(1,max(0,sv-3))-2#\/x<1#\/x>max(0,(sv-2)/2)-1#\/1=sv mod 2#\/0=x mod 2,
         x=\=max(0,(sv-2)/2)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-2#\/1=sv mod 2,
         y=\=1]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=0#/\sv>=4,x_y((sv-2)/2,sv-2),x_y((sv-2)/2,1)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x=\=max(0,(sv-2)/2)-1#\/y<3#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/1=sv mod 2#\/0=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x>0#/\y>0#=>2*x=<y+sv-5,
         x=\=max(0,(sv-2)/2)-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/1=sv mod 2#\/1=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
invariant_format([nb_decreasing_terrace,sum_width_plain],[x,y],[linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
invariant_format([nb_decreasing_terrace,sum_width_plateau],[x,y],[linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_proper_plain], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-4-(sv-4)mod 2,[t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_proper_plateau], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-4-(sv-4)mod 2,[t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_steady_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,sv-2),x_y((sv-2)/2-1,sv))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_strictly_decreasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>2*x=<y-2,[t(sv>=6,x_y(1,4),x_y(2,6))]),
         x<2#\/y=\=5,
         x=\=max(0,(sv-2)/2)-1#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         x<1#\/y=\=3,
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=8,x_y(1,sv-2),x_y(2,sv-4))]),
         x=max(0,(sv-2)/2)#/\sv mod 2=1#/\sv>3#=>y=<2,
         linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x>0#/\y>0#=>2*x=<y+sv-5,
         x=\=max(0,(sv-2)/2)-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/1=sv mod 2#\/1=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x>0#/\y>0#=>2*x=<y+sv-5,
         x=\=max(0,(sv-2)/2)-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/1=sv mod 2#\/1=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
% extended
invariant_format([nb_decreasing_terrace,sum_width_zigzag], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-4-(sv-4)mod 2,[t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         y=\=1]).
invariant_format([nb_dip_on_increasing_sequence,nb_gorge], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
% extended
invariant_format([nb_dip_on_increasing_sequence,nb_increasing], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=9,x_y(1,sv-2),x_y(2,sv-3))]),
         y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>2*x=<y-2,[t(sv>=9,x_y(1,4),x_y(2,6))]),
         x<1#\/y=\=3]).
invariant_format([nb_dip_on_increasing_sequence,nb_increasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y(1,sv/2-1),x_y(3,sv/2-2)),t(sv mod 2=1#/\sv>=15,x_y(2,sv/2-1),x_y(4,sv/2-2))]),
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=9,x_y(1,2),x_y(2,3))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_increasing_terrace], [x,y], 
        [linear_invariant(sv>1#=>3*x+2*y=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=9,x_y(0,(sv-2)/2),x_y(2,(sv-2)/2-3))]),
         linear_invariant(x>0#/\y>0#=>3*x+2*y=<sv-3,[t(sv mod 2=0#/\sv>=12,x_y(1,(sv-2)/2-2),x_y(3,(sv-2)/2-5))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_inflexion], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         sv>1#=>x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>x+y=<sv-3,[t(sv>=9,x_y(1,sv-4),x_y(2,sv-5))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_peak], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_plain], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_plateau], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_proper_plain],[x,y],[linear_invariant(x>0#/\y>0#=>3*x+3*y=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=0#/\sv>=8,x_y((sv-3)/3,1),x_y((sv-3)/3-1,2)),t((sv-2)mod 3=1#/\sv>=9,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2)),t((sv-2)mod 3=2#/\sv>=10,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_proper_plateau],[x,y],[linear_invariant(x>0#/\y>0#=>3*x+3*y=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=0#/\sv>=8,x_y((sv-3)/3,1),x_y((sv-3)/3-1,2)),t((sv-2)mod 3=1#/\sv>=9,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2)),t((sv-2)mod 3=2#/\sv>=10,x_y((sv-3)/3-1,1),x_y((sv-3)/3-2,2))])]).
% extended
invariant_format([nb_dip_on_increasing_sequence,nb_steady], [x,y], 
        [linear_invariant(x>0#/\y>0#=>3*x+y=<sv-3,[t(sv>=9,x_y(1,sv-6),x_y(2,sv-9))]),
         x<1#\/y=\=max(0,sv-1)-4]).
invariant_format([nb_dip_on_increasing_sequence,nb_steady_sequence], [x,y], 
        [linear_invariant(x>0#/\y>0#=>3*x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=14,x_y(1,sv/2-2),x_y(3,sv/2-5))]),
         x>0#/\y>0#=>3*x=<y+sv-5]).
invariant_format([nb_dip_on_increasing_sequence,nb_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=9,x_y(1,1),x_y(2,2))]),
         x>0#/\y>0#=>2*x+y=<sv-3,
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=14,x_y(1,sv/2-1),x_y(3,sv/2-2)),t(sv mod 2=1#/\sv>=17,x_y(2,sv/2-1),x_y(4,sv/2-2))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_strictly_increasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y(1,sv/2-1),x_y(3,sv/2-2)),t(sv mod 2=1#/\sv>=15,x_y(2,sv/2-1),x_y(4,sv/2-2))]),
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=9,x_y(1,2),x_y(2,3))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_summit], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_valley], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<sv-2,[t(sv mod 2=0#/\sv>=16,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2)),t(sv mod 2=1#/\sv>=13,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-2))])]).
invariant_format([nb_dip_on_increasing_sequence,nb_zigzag], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         x>0#/\y>0#=>x+2*y=<sv-3]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=9,x_y(1,2),x_y(2,4))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6,
         linear_invariant(x>0#/\y>0#=>x+y=<sv-1,[t(sv>=11,x_y(1,sv-2),x_y(2,sv-3))]),
         y=\=2*x+1]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_decreasing_terrace], [x,y], 
        [sv>1#=>3*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>3*x+y=<sv-4,[t(sv>=12,x_y(1,sv-7),x_y(2,sv-10))]),
         x=\=1#\/y=\=(sv-2)*min(1,max(0,sv-3))-4#\/sv<7,
         y=\=1]).
invariant_format([nb_dip_on_increasing_sequence,sum_width_gorge], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(0,sv-2),x_y(1,sv-3))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_increasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>3*x=<y-3,[t(sv>=9,x_y(1,6),x_y(2,9))]),
         x<1#\/y=\=4,
         x<1#\/y=\=5,
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_increasing_terrace], [x,y], 
        [sv>1#=>3*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>3*x+y=<sv-3,[t(sv>=11,x_y(1,sv-6),x_y(2,sv-9))]),
         y=\=1]).
invariant_format([nb_dip_on_increasing_sequence,sum_width_inflexion], [x,y], 
        [linear_invariant(3*x=<y,[t(sv>=6,x_y(0,0),x_y(1,3))]),
         linear_invariant(x>0#/\y>0#=>3*x+3*y=<4*sv-10-(4*sv-10)mod 3,[t((sv-1)mod 3=2#/\sv>=6,x_y((sv-3)/3,sv-3),x_y((sv-3)/3-1,sv-2))])]).
invariant_format([nb_dip_on_increasing_sequence,sum_width_peak], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(0,sv-2),x_y(1,sv-3))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6]).
invariant_format([nb_dip_on_increasing_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         sv>1#=>2*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>2*x+y=<sv-3,[t(sv>=9,x_y(1,sv-5),x_y(2,sv-7))])]).
invariant_format([nb_dip_on_increasing_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(0,0),x_y(1,1))]),
         sv>1#=>2*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>2*x+y=<sv-3,[t(sv>=9,x_y(1,sv-5),x_y(2,sv-7))])]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_proper_plain], [x,y], 
        [sv>1#=>3*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>3*x+y=<sv-3,[t(sv>=11,x_y(1,sv-6),x_y(2,sv-9))]),
         y=\=1]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_proper_plateau], [x,y], 
        [sv>1#=>3*x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>3*x+y=<sv-3,[t(sv>=11,x_y(1,sv-6),x_y(2,sv-9))]),
         y=\=1]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x>0#/\y>0#=>3*x+y=<sv-1,[t(sv>=11,x_y(1,sv-4),x_y(2,sv-7))]),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-4-(sv-4)mod 3,[t((sv-1)mod 3=1#/\sv>=5,x_y((sv-3)/3,2),x_y((sv-3)/3,3)),t((sv-1)mod 3=2#/\sv>=6,x_y((sv-3)/3-1,2),x_y((sv-3)/3-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=9,x_y(1,2),x_y(2,4))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6,
         linear_invariant(x>0#/\y>0#=>x+y=<sv-1,[t(sv>=11,x_y(1,sv-2),x_y(2,sv-3))]),
         y=\=2*x+1]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>3*x=<y-3,[t(sv>=9,x_y(1,6),x_y(2,9))]),
         x<1#\/y=\=4,
         x<1#\/y=\=5,
         x=\=0#\/y=\=1]).
invariant_format([nb_dip_on_increasing_sequence,sum_width_summit], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(0,sv-2),x_y(1,sv-3))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6]).
invariant_format([nb_dip_on_increasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(0,sv-2),x_y(1,sv-3))]),
         x>0#/\y>0#=>4*x+y=<2*sv-6]).
% extended
invariant_format([nb_dip_on_increasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(0,0),x_y(1,2))]),
         sv>1#=>x+y=<sv-2,
         linear_invariant(x>0#/\y>0#=>x+y=<sv-3,[t(sv>=11,x_y(1,sv-4),x_y(2,sv-5))]),
         y=\=2*x+1]).
invariant_format([nb_gorge,nb_increasing], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_gorge,nb_increasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))]),
         linear_invariant(3*y=<x+sv+1,[t(sv mod 2=0#/\sv>=8,x_y((sv-1)/2,sv/2),x_y((sv-1)/2-3,sv/2-1)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2-2,sv/2),x_y((sv-1)/2-5,sv/2-1))])]).
invariant_format([nb_gorge,nb_increasing_terrace],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=7,x_y((sv-1)/2-1,1),x_y((sv-1)/2-2,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-1)/2,0),x_y((sv-1)/2-1,1))])]).
invariant_format([nb_gorge,nb_inflexion], [x,y], 
        [linear_invariant(2*x=<y+1,[t(sv>=5,x_y(1,1),x_y(2,3))]),
         linear_invariant(sv>1#=>3*y=<2*x+2*sv-3,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2-2,sv-3),x_y((sv-1)/2-5,sv-5)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,sv-2),x_y((sv-1)/2-4,sv-4))])]).
invariant_format([nb_gorge,nb_peak], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(3*y=<x+sv,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2-2,(sv-1)/2),x_y((sv-1)/2-5,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,(sv-1)/2),x_y((sv-1)/2-4,(sv-1)/2-1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_gorge,nb_plain], [x,y], 
        [linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(3*y=<x+sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2-1,(sv-1)/2),x_y((sv-1)/2-4,(sv-1)/2-1))])]).
invariant_format([nb_gorge,nb_plateau], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(3*y=<x+sv,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2-2,(sv-1)/2),x_y((sv-1)/2-5,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,(sv-1)/2),x_y((sv-1)/2-4,(sv-1)/2-1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_gorge,nb_proper_plain],[x,y],[linear_invariant(2*x+3*y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2-1,1),x_y((sv-1)/2-4,3))])]).
invariant_format([nb_gorge,nb_proper_plateau], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))]),
         4*y=<x+sv,
         sv>1#=>x+2*y=<sv-2]).
invariant_format([nb_gorge,nb_steady],[x,y],[linear_invariant(2*x+y=<sv-1,[t(sv>=5,x_y(1,sv-3),x_y(2,sv-5))])]).
invariant_format([nb_gorge,nb_steady_sequence], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=8,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))]),
         linear_invariant(x+2*y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(0,sv/2),x_y(2,sv/2-1)),t(sv mod 2=1#/\sv>=11,x_y(1,sv/2),x_y(3,sv/2-1))])]).
invariant_format([nb_gorge,nb_strictly_decreasing_sequence],[x,y],[linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_gorge,nb_strictly_increasing_sequence],[x,y],[linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_gorge,nb_summit], [x,y], 
        [linear_invariant(3*x=<y+sv,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,(sv-1)/2-2),x_y((sv-1)/2-1,(sv-1)/2-5)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2-4))]),
         linear_invariant(3*y=<x+sv,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2-2,(sv-1)/2),x_y((sv-1)/2-5,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,(sv-1)/2),x_y((sv-1)/2-4,(sv-1)/2-1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_gorge,nb_valley], [x,y], 
        [linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(3*y=<x+sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2-1,(sv-1)/2),x_y((sv-1)/2-4,(sv-1)/2-1))])]).
invariant_format([nb_gorge,nb_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,2),x_y((sv-1)/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         y=0#=>3*x=<sv-sv mod 3]).
% extended
invariant_format([nb_gorge,sum_width_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_gorge,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_gorge,sum_width_gorge], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_gorge,sum_width_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_gorge,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_gorge,sum_width_inflexion],[x,y],[linear_invariant(2*x=<y+1,[t(sv>=5,x_y(1,1),x_y(2,3))])]).
invariant_format([nb_gorge,sum_width_peak], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_gorge,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y(0,sv-2),x_y(1,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(x<(sv-1)/2#=>x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-3))]),
         y=\=x+1]).
invariant_format([nb_gorge,sum_width_plateau], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_gorge,sum_width_proper_plain], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<sv-2,[t(sv>=8,x_y(1,sv-4),x_y(2,sv-6))]),
         linear_invariant(y>0#=>2*x=<sv-4-(sv-4)mod 2,[t(sv mod 2=1#/\sv>=5,x_y((sv-1)/2-2,2),x_y((sv-1)/2-2,3))]),
         y=\=1]).
% extended
invariant_format([nb_gorge,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(0,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_gorge,sum_width_steady_sequence], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=8,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(x+y=<sv,[t(sv>=8,x_y(1,sv-1),x_y(2,sv-2))]),
         y=\=1]).
% extended
invariant_format([nb_gorge,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<3*sv-2-(3*sv-2)mod 2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,sv-1),x_y((sv-1)/2-1,sv))]),
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_gorge,sum_width_strictly_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
invariant_format([nb_gorge,sum_width_summit], [x,y], 
        [3*x=<y+sv,
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_gorge,sum_width_valley], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_gorge,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<3*x,[t(sv>=5,x_y(0,0),x_y(1,3))]),
         3*y=<4*x+sv,
         y=0#=>3*x=<sv-sv mod 3,
         x>0#/\y>0#=>3*x=<y+sv-2,
         linear_invariant(y>0#=>6*x=<y+2*sv-1,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,sv-5),x_y((sv-1)/2-1,sv-11)),t(sv mod 2=1#/\sv>=17,x_y((sv-1)/2-1,sv-8),x_y((sv-1)/2-2,sv-14))]),
         y=\=1]).
invariant_format([nb_increasing,nb_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(1,1),x_y(2,2))]),
         sv>1#=>x=<y+sv-2,
         linear_invariant(x>0#=>y>=1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,1))])]).
invariant_format([nb_increasing,nb_increasing_terrace], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=6,x_y(sv-2,1),x_y(sv-3,2))]),
         x=0#=>y=0,
         linear_invariant(x>0#/\y>0#=>y=<x-1,[t(sv>=6,x_y(2,1),x_y(3,2))])]).
invariant_format([nb_increasing,nb_inflexion], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))])]).
invariant_format([nb_increasing,nb_peak], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing,nb_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing,nb_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing,nb_proper_plain], [x,y], 
        [linear_invariant(x+2*y=<sv-1,[t(sv>=7,x_y(sv-3,1),x_y(sv-5,2))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing,nb_proper_plateau], [x,y], 
        [linear_invariant(x+2*y=<sv-1,[t(sv>=7,x_y(sv-3,1),x_y(sv-5,2))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing,nb_steady],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=3,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_increasing,nb_steady_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_increasing,nb_strictly_decreasing_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_increasing,nb_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(1,1),x_y(2,2))]),
         sv>1#=>x=<y+sv-2,
         linear_invariant(x>0#=>y>=1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,1))])]).
invariant_format([nb_increasing,nb_summit], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing,nb_valley], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
% extended
invariant_format([nb_increasing,nb_zigzag], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))]),
         y=\=max(0,(sv-1)/3)-0#\/x<max(0,(sv-1)/3)+1#\/x>1*max(0,sv-1)-max(0,(sv-1)/3)-1#\/1=\=sv mod 3]).
% extended
invariant_format([nb_increasing,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         y=\=1]).
% extended
invariant_format([nb_increasing,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(sv-4,2),x_y(1,sv-3))]),
         y>0#=>x=<sv-4,
         y=\=1]).
invariant_format([nb_increasing,sum_width_gorge], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=4,x_y(sv-2,1),x_y(sv-2,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_increasing,sum_width_increasing_sequence], [x,y], 
        [x=0#=>y=0,
         y=0#=>x=0,
         sv>1#=>2*x=<y+sv-2,
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=4,x_y(sv-2,sv-1),x_y(sv-3,sv-2))]),
         y>0#=>x>=1,
         x=\=1#\/y<3]).
% extended
invariant_format([nb_increasing,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,4))]),
         x=0#=>y=0,
         linear_invariant(x>0#/\y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1#\/y<1,
         y=\=1]).
invariant_format([nb_increasing,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_increasing,sum_width_proper_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-3,2),x_y(sv-4,3))]),
         y>0#=>x=<sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_increasing,sum_width_proper_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-3,2),x_y(sv-4,3))]),
         y>0#=>x=<sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_increasing,sum_width_steady_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         y=\=1]).
% extended
invariant_format([nb_increasing,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         y=\=1]).
invariant_format([nb_increasing,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         x=0#=>y=0,
         y=0#=>x=0,
         sv>1#=>2*x=<y+sv-2,
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=4,x_y(sv-2,sv-1),x_y(sv-3,sv-2))])]).
invariant_format([nb_increasing,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-2,[t(sv>=4,x_y(sv-2,1),x_y(sv-2,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_increasing,sum_width_zigzag], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         y=\=1]).
invariant_format([nb_increasing_sequence,nb_increasing_terrace], [x,y], 
        [linear_invariant(2*x+2*y=<sv-sv mod 2,[t(sv mod 2=0#/\sv>=4,x_y(sv/2,0),x_y(sv/2-1,1)),t(sv mod 2=1#/\sv>=5,x_y(sv/2,0),x_y(sv/2-1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,(sv-2)/2),x_y(1,(sv-2)/2-1))])]).
invariant_format([nb_increasing_sequence,nb_inflexion], [x,y], 
        [linear_invariant(2*x=<y+2,[t(sv>=4,x_y(1,0),x_y(2,2))]),
         linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))])]).
invariant_format([nb_increasing_sequence,nb_peak], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing_sequence,nb_plain], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing_sequence,nb_plateau], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing_sequence,nb_proper_plain], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,2)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,1),x_y(sv/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing_sequence,nb_proper_plateau], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,2)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,1),x_y(sv/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing_sequence,nb_steady],[x,y],[linear_invariant(2*x+y=<sv,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-4))])]).
invariant_format([nb_increasing_sequence,nb_steady_sequence],[x,y],[linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=4,x_y(sv/2,0),x_y(sv/2-1,2)),t(sv mod 2=1#/\sv>=7,x_y(sv/2,1),x_y(sv/2-1,3))])]).
invariant_format([nb_increasing_sequence,nb_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv/2-1),x_y(sv/2-1,sv/2))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))])]).
invariant_format([nb_increasing_sequence,nb_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=4,x_y(1,1),x_y(2,2))]),
         sv>1#=>2*y=<2*x+sv-2-(sv-2)mod 2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv/2),x_y(1,sv/2-1))])]).
invariant_format([nb_increasing_sequence,nb_summit], [x,y], 
        [linear_invariant(3*x=<y+sv+1,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,(sv-1)/2),x_y(sv/2-1,(sv-1)/2-3)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,(sv-1)/2-2),x_y(sv/2-1,(sv-1)/2-5))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing_sequence,nb_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_increasing_sequence,nb_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv+1,[t(sv mod 2=0#/\sv>=10,x_y(sv/2,1),x_y(sv/2-1,3)),t(sv mod 2=1#/\sv>=13,x_y(sv/2,2),x_y(sv/2-1,4))]),
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))]),
         y=0#=>3*x=<sv+1-(sv+1)mod 3]).
% extended
invariant_format([nb_increasing_sequence,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         linear_invariant(2*x=<y+2,[t(sv>=4,x_y(1,0),x_y(2,2))]),
         y=\=1]).
% extended
invariant_format([nb_increasing_sequence,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=8,x_y(2,sv-4),x_y(3,sv-6))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(1,sv-3),x_y(2,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=7,x_y(sv/2-1,2),x_y(sv/2-1,3))]),
         y=\=1]).
invariant_format([nb_increasing_sequence,sum_width_gorge], [x,y], 
        [3*x=<y+sv+1,
         linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing_sequence,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv),x_y(1,sv-1))])]).
% extended
invariant_format([nb_increasing_sequence,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=6,x_y(1,sv-2),x_y(2,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=5,x_y(sv/2-1,2),x_y(sv/2-1,3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
invariant_format([nb_increasing_sequence,sum_width_inflexion], [x,y], 
        [linear_invariant(2*x=<y+2,[t(sv>=4,x_y(1,0),x_y(2,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing_sequence,sum_width_peak], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_increasing_sequence,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,2),x_y(sv/2-1,6))]),
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_increasing_sequence,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,2),x_y(sv/2-1,6))]),
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_increasing_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=4,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=7,x_y(sv/2,2),x_y(sv/2-1,6))]),
         y=\=1]).
% extended
invariant_format([nb_increasing_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         linear_invariant(2*x=<y+2,[t(sv>=4,x_y(1,0),x_y(2,2))]),
         y=\=1]).
invariant_format([nb_increasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-1),x_y(1,sv-2))])]).
invariant_format([nb_increasing_sequence,sum_width_summit], [x,y], 
        [3*x=<y+sv+1,
         linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_increasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y+1,[t(sv>=4,x_y(1,0),x_y(2,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_increasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         y=0#=>3*x=<sv+1-(sv+1)mod 3,
         x>0#/\y>0#=>3*x=<y+sv,
         linear_invariant(y>0#=>6*x=<y+2*sv+2,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,sv-2),x_y(sv/2-1,sv-8)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,sv-5),x_y(sv/2-1,sv-11))]),
         y=\=1]).
invariant_format([nb_increasing_terrace,nb_inflexion],[x,y],[linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
invariant_format([nb_increasing_terrace,nb_peak],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_increasing_terrace,nb_plain],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_increasing_terrace,nb_plateau],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_increasing_terrace,nb_proper_plain], [x,y], 
        [linear_invariant(2*x+3*y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-2)/2-1,1),x_y((sv-2)/2-4,3))]),
         o_eq>=x+y]).
invariant_format([nb_increasing_terrace,nb_proper_plateau], [x,y], 
        [linear_invariant(2*x+3*y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-2)/2-1,1),x_y((sv-2)/2-4,3))]),
         o_eq>=x+y]).
invariant_format([nb_increasing_terrace,nb_steady], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(1,1),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(1,sv-3),x_y(2,sv-4))])]).
invariant_format([nb_increasing_terrace,nb_steady_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=6,x_y(1,1),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,sv/2-1),x_y((sv-2)/2-1,sv/2))])]).
invariant_format([nb_increasing_terrace,nb_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<sv-sv mod 2,[t(sv mod 2=0#/\sv>=6,x_y((sv-2)/2-1,2),x_y((sv-2)/2-2,3)),t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2))]),
         x>0#/\y>0#=>2*x+y=<sv-2]).
invariant_format([nb_increasing_terrace,nb_strictly_increasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=6,x_y(1,2),x_y(2,3))])]).
invariant_format([nb_increasing_terrace,nb_summit],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_increasing_terrace,nb_valley],[x,y],[linear_invariant(2*x+2*y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=5,x_y((sv-2)/2,1),x_y((sv-2)/2-1,2)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
invariant_format([nb_increasing_terrace,nb_zigzag], [x,y], 
        [linear_invariant(x+3*y=<sv-1,[t(sv mod 3=0#/\sv>=24,x_y(2,(sv-1)/3),x_y(5,(sv-1)/3-1)),t(sv mod 3=1#/\sv>=16,x_y(0,(sv-1)/3),x_y(3,(sv-1)/3-1)),t(sv mod 3=2#/\sv>=20,x_y(1,(sv-1)/3),x_y(4,(sv-1)/3-1))]),
         linear_invariant(sv>1#=>2*x+2*y=<sv-2-(sv-2)mod 2,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1)),t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2,0),x_y((sv-2)/2-1,1))])]).
% extended
invariant_format([nb_increasing_terrace,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=6,x_y(0,sv),x_y(1,sv-2))]),
         x=max(0,(sv-2)/2)#/\sv mod 2=1#/\sv>3#=>y=<2,
         linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_increasing_terrace,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,0),x_y(0,sv-2))]),
         linear_invariant(x>0#/\y>0#=>2*x+y=<sv-3,[t(sv>=9,x_y(1,sv-5),x_y(2,sv-7))]),
         o_eq>=x+(y+1)/2,
         x=\=max(0,(sv-2)/2)-1#\/y=\=(sv-2)*min(1,max(0,sv-3))-4#\/sv<7,
         x=\=2#\/y=\=(sv-2)*min(1,max(0,sv-3))-4#\/sv<7,
         x=\=max(0,(sv-2)/2)-2#\/y<3#\/y>(sv-2)*min(1,max(0,sv-3))-2#\/1=sv mod 2#\/1=y mod 2,
         y=\=(sv-2)*min(1,max(0,sv-3))-2#\/x<1#\/x>max(0,(sv-2)/2)-1#\/1=sv mod 2#\/0=x mod 2,
         x=\=max(0,(sv-2)/2)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-2#\/1=sv mod 2,
         y=\=1]).
% extended
invariant_format([nb_increasing_terrace,sum_width_gorge], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x>0#/\y>0#=>2*x=<y+sv-5,
         x=\=max(0,(sv-2)/2)-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/1=sv mod 2#\/1=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
% extended
invariant_format([nb_increasing_terrace,sum_width_increasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>2*x=<y-2,[t(sv>=6,x_y(1,4),x_y(2,6))]),
         x<2#\/y=\=5,
         x=\=max(0,(sv-2)/2)-1#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         x<1#\/y=\=3,
         x=\=0#\/y=\=1]).
invariant_format([nb_increasing_terrace,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_increasing_terrace,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=0#/\sv>=4,x_y((sv-2)/2,sv-2),x_y((sv-2)/2,1)),t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x=\=max(0,(sv-2)/2)-1#\/y<3#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/1=sv mod 2#\/0=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
% extended
invariant_format([nb_increasing_terrace,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x>0#/\y>0#=>2*x=<y+sv-5,
         x=\=max(0,(sv-2)/2)-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/1=sv mod 2#\/1=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
invariant_format([nb_increasing_terrace,sum_width_plain],[x,y],[linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
invariant_format([nb_increasing_terrace,sum_width_plateau],[x,y],[linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
% extended
invariant_format([nb_increasing_terrace,sum_width_proper_plain], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-4-(sv-4)mod 2,[t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
% extended
invariant_format([nb_increasing_terrace,sum_width_proper_plateau], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-4-(sv-4)mod 2,[t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
% extended
invariant_format([nb_increasing_terrace,sum_width_steady_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv mod 2=0#/\sv>=4,x_y((sv-2)/2,sv-2),x_y((sv-2)/2-1,sv))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_increasing_terrace,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=8,x_y(1,sv-2),x_y(2,sv-4))]),
         x=max(0,(sv-2)/2)#/\sv mod 2=1#/\sv>3#=>y=<2,
         linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_increasing_terrace,sum_width_strictly_increasing_sequence], [x,y], 
        [y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>2*x=<y-2,[t(sv>=6,x_y(1,4),x_y(2,6))]),
         x<2#\/y=\=5,
         x=\=max(0,(sv-2)/2)-1#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         x<1#\/y=\=3,
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_increasing_terrace,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x=\=max(0,(sv-2)/2)-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/1=sv mod 2#\/1=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
% extended
invariant_format([nb_increasing_terrace,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y((sv-2)/2-1,sv-2),x_y((sv-2)/2-1,sv-3))]),
         x>0#/\y>0#=>2*x=<y+sv-5,
         x=\=max(0,(sv-2)/2)-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/1=sv mod 2#\/1=y mod 2,
         x=\=max(0,(sv-2)/2)#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=sv mod 2]).
% extended
invariant_format([nb_increasing_terrace,sum_width_zigzag], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-4-(sv-4)mod 2,[t(sv mod 2=1#/\sv>=5,x_y((sv-2)/2-1,2),x_y((sv-2)/2-1,3))]),
         y=\=1]).
invariant_format([nb_inflexion,nb_peak], [x,y], 
        [linear_invariant(x=<2*y+1,[t(sv>=5,x_y(1,0),x_y(3,1))]),
         linear_invariant(2*y=<x+1,[t(sv>=5,x_y(1,1),x_y(3,2))])]).
invariant_format([nb_inflexion,nb_plain], [x,y], 
        [linear_invariant(x=<2*y+1,[t(sv>=5,x_y(1,0),x_y(3,1))]),
         linear_invariant(2*y=<x+1,[t(sv>=5,x_y(1,1),x_y(3,2))])]).
invariant_format([nb_inflexion,nb_plateau], [x,y], 
        [linear_invariant(x=<2*y+1,[t(sv>=5,x_y(1,0),x_y(3,1))]),
         linear_invariant(2*y=<x+1,[t(sv>=5,x_y(1,1),x_y(3,2))])]).
invariant_format([nb_inflexion,nb_proper_plain], [x,y], 
        [linear_invariant(2*y=<x+1,[t(sv>=7,x_y(1,1),x_y(3,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(sv-3,1))])]).
invariant_format([nb_inflexion,nb_proper_plateau], [x,y], 
        [linear_invariant(2*y=<x+1,[t(sv>=7,x_y(1,1),x_y(3,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(sv-3,1))])]).
invariant_format([nb_inflexion,nb_steady],[x,y],[linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=4,x_y(sv-3,1),x_y(sv-4,2))])]).
invariant_format([nb_inflexion,nb_steady_sequence],[x,y],[linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=4,x_y(sv-3,1),x_y(sv-4,2))])]).
% extended
invariant_format([nb_inflexion,nb_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x=<2*y,[t(sv>=6,x_y(2,1),x_y(4,2))]),
         linear_invariant(x>0#/\y>0#=>2*y=<2*x+sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y(1,sv/2-1),x_y(2,sv/2))]),
         y=\=sv/2#\/x<1#\/x>max(0,sv-2)-1#\/1=sv mod 2#\/0=x mod 2]).
% extended
invariant_format([nb_inflexion,nb_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x=<2*y,[t(sv>=6,x_y(2,1),x_y(4,2))]),
         linear_invariant(x>0#/\y>0#=>2*y=<2*x+sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y(1,sv/2-1),x_y(2,sv/2))]),
         y=\=sv/2#\/x<1#\/x>max(0,sv-2)-1#\/1=sv mod 2#\/0=x mod 2]).
invariant_format([nb_inflexion,nb_summit], [x,y], 
        [linear_invariant(2*y=<x+1,[t(sv>=5,x_y(1,1),x_y(3,2))]),
         linear_invariant(sv>1#=>3*x=<2*y+2*sv-3,[t(sv mod 2=0#/\sv>=12,x_y(sv-3,(sv-1)/2-2),x_y(sv-5,(sv-1)/2-5)),t(sv mod 2=1#/\sv>=9,x_y(sv-2,(sv-1)/2-1),x_y(sv-4,(sv-1)/2-4))])]).
invariant_format([nb_inflexion,nb_valley], [x,y], 
        [linear_invariant(x=<2*y+1,[t(sv>=5,x_y(1,0),x_y(3,1))]),
         linear_invariant(2*y=<x+1,[t(sv>=5,x_y(1,1),x_y(3,2))])]).
invariant_format([nb_inflexion,nb_zigzag], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(2*y=<x,[t(sv>=4,x_y(0,0),x_y(2,1))]),
         y=0#/\sv>3#=>3*x=<2*sv-3-(2*sv-3)mod 3]).
% extended
invariant_format([nb_inflexion,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv mod 2=0#/\sv>=4,x_y(sv-2,sv-2),x_y(sv-4,sv-4)),t(sv mod 2=1#/\sv>=5,x_y(sv-3,sv-3),x_y(sv-5,sv-5))]),
         x=max(0,sv-2)#/\sv mod 2=1#=>y=<sv-1,
         linear_invariant(x>0#=>y>=2,[t(sv>=4,x_y(1,2),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv>=4,x_y(1,sv-1),x_y(2,sv))]),
         x=\=max(0,sv-2)#\/y<3#\/y>sv*min(1,max(0,sv-1))-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=1,
         y=\=x#\/0=x mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>max(0,sv-2)-1#\/0=x mod 2]).
% extended
invariant_format([nb_inflexion,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(sv-4,2))]),
         y>0#=>x=<sv-4,
         y=\=1]).
invariant_format([nb_inflexion,sum_width_gorge], [x,y], 
        [sv>1#=>3*x=<2*y+2*sv-3,
         linear_invariant(sv>1#=>x+2*y=<2*sv-3,[t(sv>=5,x_y(1,sv-2),x_y(3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_inflexion,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv mod 2=0#/\sv>=4,x_y(sv-2,sv-2),x_y(sv-4,sv-4)),t(sv mod 2=1#/\sv>=5,x_y(sv-3,sv-3),x_y(sv-5,sv-5))]),
         x=max(0,sv-2)#/\sv mod 2=1#=>y=<sv-1,
         linear_invariant(x>0#=>y>=2,[t(sv>=4,x_y(1,2),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv>=4,x_y(1,sv-1),x_y(2,sv))]),
         x=\=max(0,sv-2)#\/y<3#\/y>sv*min(1,max(0,sv-1))-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=1,
         y=\=x#\/0=x mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>max(0,sv-2)-1#\/0=x mod 2]).
% extended
invariant_format([nb_inflexion,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(sv-4,2))]),
         y>0#=>x=<sv-4,
         y=\=1]).
invariant_format([nb_inflexion,sum_width_inflexion], [x,y], 
        [linear_invariant(x=<y,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_inflexion,sum_width_peak], [x,y], 
        [linear_invariant(x=<2*y+1,[t(sv>=5,x_y(1,0),x_y(3,1))]),
         linear_invariant(sv>1#=>x+2*y=<2*sv-3,[t(sv>=5,x_y(1,sv-2),x_y(3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_inflexion,sum_width_plain], [x,y], 
        [linear_invariant(x=<2*y+1,[t(sv>=5,x_y(1,0),x_y(3,1))]),
         linear_invariant(sv>1#=>x+2*y=<2*sv-3,[t(sv>=5,x_y(1,sv-2),x_y(3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_inflexion,sum_width_plateau], [x,y], 
        [linear_invariant(x=<2*y+1,[t(sv>=5,x_y(1,0),x_y(3,1))]),
         linear_invariant(sv>1#=>x+2*y=<2*sv-3,[t(sv>=5,x_y(1,sv-2),x_y(3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_inflexion,sum_width_proper_plain], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<2*sv-4,[t(sv>=4,x_y(sv-2,0),x_y(sv-3,2))]),
         linear_invariant(sv>1#=>x+2*y=<2*sv-3,[t(sv>=7,x_y(1,sv-2),x_y(3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_inflexion,sum_width_proper_plateau], [x,y], 
        [linear_invariant(sv>1#=>2*x+y=<2*sv-4,[t(sv>=4,x_y(sv-2,0),x_y(sv-3,2))]),
         linear_invariant(sv>1#=>x+2*y=<2*sv-3,[t(sv>=7,x_y(1,sv-2),x_y(3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_inflexion,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv>=4,x_y(sv-3,2),x_y(sv-4,4))]),
         y=\=1]).
% extended
invariant_format([nb_inflexion,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv mod 2=0#/\sv>=4,x_y(sv-2,sv-2),x_y(sv-4,sv-4)),t(sv mod 2=1#/\sv>=5,x_y(sv-3,sv-3),x_y(sv-5,sv-5))]),
         x=max(0,sv-2)#/\sv mod 2=1#=>y=<sv-1,
         linear_invariant(x>0#=>y>=2,[t(sv>=4,x_y(1,2),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv>=4,x_y(1,sv-1),x_y(2,sv))]),
         x=\=max(0,sv-2)#\/y<3#\/y>sv*min(1,max(0,sv-1))-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=1,
         y=\=x#\/0=x mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>max(0,sv-2)-1#\/0=x mod 2]).
% extended
invariant_format([nb_inflexion,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv mod 2=0#/\sv>=4,x_y(sv-2,sv-2),x_y(sv-4,sv-4)),t(sv mod 2=1#/\sv>=5,x_y(sv-3,sv-3),x_y(sv-5,sv-5))]),
         x=max(0,sv-2)#/\sv mod 2=1#=>y=<sv-1,
         linear_invariant(x>0#=>y>=2,[t(sv>=4,x_y(1,2),x_y(2,2))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv>=4,x_y(1,sv-1),x_y(2,sv))]),
         x=\=max(0,sv-2)#\/y<3#\/y>sv*min(1,max(0,sv-1))-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=1,
         y=\=x#\/0=x mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>max(0,sv-2)-1#\/0=x mod 2]).
invariant_format([nb_inflexion,sum_width_summit], [x,y], 
        [sv>1#=>3*x=<2*y+2*sv-3,
         linear_invariant(sv>1#=>x+2*y=<2*sv-3,[t(sv>=5,x_y(1,sv-2),x_y(3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_inflexion,sum_width_valley], [x,y], 
        [linear_invariant(x=<2*y+1,[t(sv>=5,x_y(1,0),x_y(3,1))]),
         linear_invariant(sv>1#=>x+2*y=<2*sv-3,[t(sv>=5,x_y(1,sv-2),x_y(3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_inflexion,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<x,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         y=0#/\sv>3#=>3*x=<2*sv-3-(2*sv-3)mod 3,
         sv>1#=>3*x=<y+2*sv-4+(sv mod 3=0),
         linear_invariant(x>0#/\y>0#=>3*x=<y+2*sv-4,[t(sv>=7,x_y(sv-2,sv-2),x_y(sv-3,sv-5))]),
         y>0#=>x>=2,
         y=\=1]).
invariant_format([nb_peak,nb_plain], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x+1,[t(sv>=5,x_y(0,1),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_peak,nb_plateau], [x,y], 
        [linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y=<x,[t(sv>=3,x_y(0,0),x_y(1,1))])]).
invariant_format([nb_peak,nb_proper_plain], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))]),
         linear_invariant(y=<x+1,[t(sv>=7,x_y(0,1),x_y(1,2))]),
         sv>1#=>x+2*y=<sv-2]).
invariant_format([nb_peak,nb_proper_plateau], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=13,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))])]).
invariant_format([nb_peak,nb_steady],[x,y],[linear_invariant(2*x+y=<sv-1,[t(sv>=5,x_y(1,sv-3),x_y(2,sv-5))])]).
invariant_format([nb_peak,nb_steady_sequence],[x,y],[linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=6,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))])]).
invariant_format([nb_peak,nb_strictly_decreasing_sequence],[x,y],[linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_peak,nb_strictly_increasing_sequence],[x,y],[linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_peak,nb_summit], [x,y], 
        [linear_invariant(3*x=<y+sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2-4))]),
         linear_invariant(y=<x,[t(sv>=3,x_y(0,0),x_y(1,1))])]).
invariant_format([nb_peak,nb_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x+1,[t(sv>=5,x_y(0,1),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_peak,nb_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,2),x_y((sv-1)/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         y=0#=>3*x=<sv-sv mod 3]).
% extended
invariant_format([nb_peak,sum_width_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_peak,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_peak,sum_width_gorge], [x,y], 
        [3*x=<y+sv,
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_peak,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<3*sv-2-(3*sv-2)mod 2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,sv-1),x_y((sv-1)/2-1,sv))]),
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_peak,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_peak,sum_width_inflexion],[x,y],[linear_invariant(2*x=<y+1,[t(sv>=5,x_y(1,1),x_y(2,3))])]).
invariant_format([nb_peak,sum_width_peak], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_peak,sum_width_plain], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_peak,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_peak,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(0,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_peak,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=13,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_peak,sum_width_steady_sequence], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=6,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         y=\=1]).
% extended
invariant_format([nb_peak,sum_width_strictly_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_peak,sum_width_strictly_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
invariant_format([nb_peak,sum_width_summit], [x,y], 
        [3*x=<y+sv-1,
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_peak,sum_width_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_peak,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x+1,[t(sv>=7,x_y(1,3),x_y(2,5))]),
         y=0#=>3*x=<sv-sv mod 3,
         x>0#/\y>0#=>3*x=<y+sv-2,
         linear_invariant(y>0#=>6*x=<y+2*sv-1,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,sv-5),x_y((sv-1)/2-1,sv-11)),t(sv mod 2=1#/\sv>=17,x_y((sv-1)/2-1,sv-8),x_y((sv-1)/2-2,sv-14))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,2),x_y(1,3))]),
         y=\=1]).
invariant_format([nb_plain,nb_plateau], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x+1,[t(sv>=5,x_y(0,1),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_plain,nb_proper_plain], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=13,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))])]).
invariant_format([nb_plain,nb_proper_plateau], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))]),
         linear_invariant(y=<x+1,[t(sv>=7,x_y(0,1),x_y(1,2))]),
         sv>1#=>x+2*y=<sv-2]).
invariant_format([nb_plain,nb_steady],[x,y],[linear_invariant(2*x+y=<sv-1,[t(sv>=5,x_y(1,sv-3),x_y(2,sv-5))])]).
invariant_format([nb_plain,nb_steady_sequence],[x,y],[linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=6,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))])]).
invariant_format([nb_plain,nb_strictly_decreasing_sequence],[x,y],[linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_plain,nb_strictly_increasing_sequence],[x,y],[linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_plain,nb_summit], [x,y], 
        [linear_invariant(3*x=<y+sv,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,(sv-1)/2-2),x_y((sv-1)/2-1,(sv-1)/2-5)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2-4))]),
         linear_invariant(y=<x+1,[t(sv>=5,x_y(0,1),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_plain,nb_valley], [x,y], 
        [linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y=<x,[t(sv>=3,x_y(0,0),x_y(1,1))])]).
invariant_format([nb_plain,nb_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,2),x_y((sv-1)/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         y=0#=>3*x=<sv-sv mod 3]).
% extended
invariant_format([nb_plain,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<3*sv-2-(3*sv-2)mod 2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,sv-1),x_y((sv-1)/2-1,sv))]),
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_plain,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_plain,sum_width_gorge], [x,y], 
        [3*x=<y+sv-1,
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_plain,sum_width_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_plain,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_plain,sum_width_inflexion],[x,y],[linear_invariant(2*x=<y+1,[t(sv>=5,x_y(1,1),x_y(2,3))])]).
invariant_format([nb_plain,sum_width_peak], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_plain,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_plain,sum_width_plateau], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_plain,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=13,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_plain,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(0,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_plain,sum_width_steady_sequence], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=6,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         y=\=1]).
% extended
invariant_format([nb_plain,sum_width_strictly_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_plain,sum_width_strictly_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
invariant_format([nb_plain,sum_width_summit], [x,y], 
        [3*x=<y+sv,
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_plain,sum_width_valley], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_plain,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x+1,[t(sv>=7,x_y(1,3),x_y(2,5))]),
         y=0#=>3*x=<sv-sv mod 3,
         x>0#/\y>0#=>3*x=<y+sv-2,
         linear_invariant(y>0#=>6*x=<y+2*sv-1,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,sv-5),x_y((sv-1)/2-1,sv-11)),t(sv mod 2=1#/\sv>=17,x_y((sv-1)/2-1,sv-8),x_y((sv-1)/2-2,sv-14))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,2),x_y(1,3))]),
         y=\=1]).
invariant_format([nb_plateau,nb_proper_plain], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))]),
         linear_invariant(y=<x+1,[t(sv>=7,x_y(0,1),x_y(1,2))]),
         sv>1#=>x+2*y=<sv-2]).
invariant_format([nb_plateau,nb_proper_plateau], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=13,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))])]).
invariant_format([nb_plateau,nb_steady],[x,y],[linear_invariant(2*x+y=<sv-1,[t(sv>=5,x_y(1,sv-3),x_y(2,sv-5))])]).
invariant_format([nb_plateau,nb_steady_sequence],[x,y],[linear_invariant(2*x+y=<sv-1,[t(sv mod 2=0#/\sv>=6,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,2),x_y((sv-1)/2-2,4))])]).
invariant_format([nb_plateau,nb_strictly_decreasing_sequence],[x,y],[linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_plateau,nb_strictly_increasing_sequence],[x,y],[linear_invariant(x=<y,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_plateau,nb_summit], [x,y], 
        [linear_invariant(3*x=<y+sv-1,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2-4))]),
         linear_invariant(y=<x,[t(sv>=3,x_y(0,0),x_y(1,1))])]).
invariant_format([nb_plateau,nb_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(y=<x+1,[t(sv>=5,x_y(0,1),x_y(1,2))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_plateau,nb_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,2),x_y((sv-1)/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         y=0#=>3*x=<sv-sv mod 3]).
% extended
invariant_format([nb_plateau,sum_width_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_plateau,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_plateau,sum_width_gorge], [x,y], 
        [3*x=<y+sv,
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_plateau,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<3*sv-2-(3*sv-2)mod 2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,sv-1),x_y((sv-1)/2-1,sv))]),
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_plateau,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_plateau,sum_width_inflexion],[x,y],[linear_invariant(2*x=<y+1,[t(sv>=5,x_y(1,1),x_y(2,3))])]).
invariant_format([nb_plateau,sum_width_peak], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_plateau,sum_width_plain], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_plateau,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_plateau,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(0,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_plateau,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=13,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_plateau,sum_width_steady_sequence], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=6,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         y=\=1]).
% extended
invariant_format([nb_plateau,sum_width_strictly_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_plateau,sum_width_strictly_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
invariant_format([nb_plateau,sum_width_summit], [x,y], 
        [3*x=<y+sv-1,
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_plateau,sum_width_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_plateau,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x+1,[t(sv>=7,x_y(1,3),x_y(2,5))]),
         y=0#=>3*x=<sv-sv mod 3,
         x>0#/\y>0#=>3*x=<y+sv-2,
         linear_invariant(y>0#=>6*x=<y+2*sv-1,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,sv-5),x_y((sv-1)/2-1,sv-11)),t(sv mod 2=1#/\sv>=17,x_y((sv-1)/2-1,sv-8),x_y((sv-1)/2-2,sv-14))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,2),x_y(1,3))]),
         y=\=1]).
invariant_format([nb_proper_plain,nb_proper_plateau], [x,y], 
        [linear_invariant(3*x+y=<sv-1,[t(sv mod 3=0#/\sv>=24,x_y((sv-1)/3,2),x_y((sv-1)/3-1,5)),t(sv mod 3=1#/\sv>=28,x_y((sv-1)/3-1,3),x_y((sv-1)/3-2,6)),t(sv mod 3=2#/\sv>=20,x_y((sv-1)/3,1),x_y((sv-1)/3-1,4))]),
         linear_invariant(x+3*y=<sv-1,[t(sv mod 3=0#/\sv>=24,x_y(2,(sv-1)/3),x_y(5,(sv-1)/3-1)),t(sv mod 3=1#/\sv>=28,x_y(3,(sv-1)/3-1),x_y(6,(sv-1)/3-2)),t(sv mod 3=2#/\sv>=20,x_y(1,(sv-1)/3),x_y(4,(sv-1)/3-1))]),
         sv>1#=>2*x+2*y=<sv-2-(sv-2)mod 2,
         o_eq>=x+y]).
invariant_format([nb_proper_plain,nb_steady], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(x=<y,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_proper_plain,nb_steady_sequence], [x,y], 
        [2*x+y=<sv-1,
         linear_invariant(x=<y,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_proper_plain,nb_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x+2*y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(0,sv/2),x_y(2,sv/2-1)),t(sv mod 2=1#/\sv>=11,x_y(1,sv/2),x_y(3,sv/2-1))]),
         linear_invariant(x=<y,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_proper_plain,nb_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x+2*y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(0,sv/2),x_y(2,sv/2-1)),t(sv mod 2=1#/\sv>=11,x_y(1,sv/2),x_y(3,sv/2-1))]),
         linear_invariant(x=<y,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_proper_plain,nb_summit], [x,y], 
        [4*x=<y+sv,
         linear_invariant(x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y(1,(sv-1)/2),x_y(3,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=15,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2))]),
         sv>1#=>2*x+y=<sv-2]).
invariant_format([nb_proper_plain,nb_valley], [x,y], 
        [linear_invariant(x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y(1,(sv-1)/2),x_y(3,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=13,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2))]),
         linear_invariant(x=<y,[t(sv>=4,x_y(0,0),x_y(1,1))])]).
invariant_format([nb_proper_plain,nb_zigzag], [x,y], 
        [linear_invariant(3*x+2*y=<sv-1,[t(sv mod 3=0#/\sv>=18,x_y((sv-1)/3,1),x_y((sv-1)/3-2,4)),t(sv mod 3=2#/\sv>=23,x_y((sv-1)/3-1,2),x_y((sv-1)/3-3,5))]),
         linear_invariant(2*x+3*y=<sv,[t(sv mod 3=0#/\sv>=33,x_y(3,(sv-1)/3-1),x_y(6,(sv-1)/3-3)),t(sv mod 3=1#/\sv>=28,x_y(2,(sv-1)/3-1),x_y(5,(sv-1)/3-3)),t(sv mod 3=2#/\sv>=23,x_y(1,(sv-1)/3),x_y(4,(sv-1)/3-2))])]).
% extended
invariant_format([nb_proper_plain,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         linear_invariant(x+y=<sv,[t(sv>=5,x_y(0,sv),x_y(1,sv-1))]),
         sv>1#=>4*x+y=<2*sv-2-(sv mod 3=0),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_proper_plain,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(3*x+y=<sv-1,[t(sv>=10,x_y(1,sv-4),x_y(2,sv-7))]),
         linear_invariant(y>0#=>3*x=<sv-3-(sv-3)mod 3,[t(sv mod 3=1#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3)),t(sv mod 3=2#/\sv>=5,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
invariant_format([nb_proper_plain,sum_width_gorge],[x,y],[linear_invariant(x>0#/\y>0#=>3*x+y=<sv-2,[t(sv>=8,x_y(1,sv-5),x_y(2,sv-8))])]).
% extended
invariant_format([nb_proper_plain,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         linear_invariant(x+y=<sv,[t(sv>=5,x_y(0,sv),x_y(1,sv-1))]),
         sv>1#=>4*x+y=<2*sv-2-(sv mod 3=0),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_proper_plain,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(3*x+y=<sv-1,[t(sv>=9,x_y(1,sv-4),x_y(2,sv-7))]),
         linear_invariant(y>0#=>3*x=<sv-3-(sv-3)mod 3,[t(sv mod 3=1#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3)),t(sv mod 3=2#/\sv>=5,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
invariant_format([nb_proper_plain,sum_width_inflexion],[x,y],[linear_invariant(3*x=<y+1,[t(sv>=7,x_y(1,2),x_y(2,5))])]).
invariant_format([nb_proper_plain,sum_width_peak], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=7,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
invariant_format([nb_proper_plain,sum_width_plain], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         x=0#=>2*y=<sv-1-(sv-1)mod 2]).
invariant_format([nb_proper_plain,sum_width_plateau], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=7,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
invariant_format([nb_proper_plain,sum_width_proper_plain], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_proper_plain,sum_width_proper_plateau], [x,y], 
        [x=(sv-1)/3-1#=>y=<6+2*((sv-1)mod 3),
         x=(sv-1)/3#=>y=<2*((sv-1)mod 3),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=1#/\sv>=9,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t((sv-2)mod 3=2#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
% extended
invariant_format([nb_proper_plain,sum_width_steady_sequence], [x,y], 
        [4*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_proper_plain,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         linear_invariant(x+y=<sv,[t(sv>=8,x_y(1,sv-1),x_y(2,sv-2))]),
         sv>1#=>4*x+y=<2*sv-2-(sv mod 3=0),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_proper_plain,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         linear_invariant(x+y=<sv,[t(sv>=8,x_y(1,sv-1),x_y(2,sv-2))]),
         sv>1#=>4*x+y=<2*sv-2-(sv mod 3=0),
         x=\=0#\/y=\=1]).
invariant_format([nb_proper_plain,sum_width_summit], [x,y], 
        [4*x=<y+sv,
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
invariant_format([nb_proper_plain,sum_width_valley], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))])]).
% extended
invariant_format([nb_proper_plain,sum_width_zigzag], [x,y], 
        [x=(sv-1)/3-1#=>y=<6-3*(sv mod 3=1),
         x=(sv-1)/3-2#=>y=<9+3*(sv mod 3=0),
         x=(sv-1)/3#=>y=<3*(sv mod 3=0),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-3-(sv-3)mod 3,[t(sv mod 3=0#/\sv>=9,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t(sv mod 3=1#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3)),t(sv mod 3=2#/\sv>=5,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         y=\=1]).
invariant_format([nb_proper_plateau,nb_steady], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(x=<y,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_proper_plateau,nb_steady_sequence], [x,y], 
        [2*x+y=<sv-1,
         linear_invariant(x=<y,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_proper_plateau,nb_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x+2*y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(0,sv/2),x_y(2,sv/2-1)),t(sv mod 2=1#/\sv>=11,x_y(1,sv/2),x_y(3,sv/2-1))]),
         linear_invariant(x=<y,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_proper_plateau,nb_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x+2*y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(0,sv/2),x_y(2,sv/2-1)),t(sv mod 2=1#/\sv>=11,x_y(1,sv/2),x_y(3,sv/2-1))]),
         linear_invariant(x=<y,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_proper_plateau,nb_summit],[x,y],[linear_invariant(3*x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=10,x_y(1,(sv-1)/2-1),x_y(3,(sv-1)/2-4))])]).
invariant_format([nb_proper_plateau,nb_valley], [x,y], 
        [linear_invariant(x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=12,x_y(1,(sv-1)/2),x_y(3,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=15,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2))]),
         linear_invariant(x=<y+1,[t(sv>=7,x_y(1,0),x_y(2,1))]),
         sv>1#=>2*x+y=<sv-2]).
invariant_format([nb_proper_plateau,nb_zigzag], [x,y], 
        [linear_invariant(3*x+2*y=<sv-1,[t(sv mod 3=0#/\sv>=18,x_y((sv-1)/3,1),x_y((sv-1)/3-2,4)),t(sv mod 3=2#/\sv>=23,x_y((sv-1)/3-1,2),x_y((sv-1)/3-3,5))]),
         linear_invariant(2*x+3*y=<sv,[t(sv mod 3=0#/\sv>=33,x_y(3,(sv-1)/3-1),x_y(6,(sv-1)/3-3)),t(sv mod 3=1#/\sv>=28,x_y(2,(sv-1)/3-1),x_y(5,(sv-1)/3-3)),t(sv mod 3=2#/\sv>=23,x_y(1,(sv-1)/3),x_y(4,(sv-1)/3-2))])]).
% extended
invariant_format([nb_proper_plateau,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         linear_invariant(x+y=<sv,[t(sv>=5,x_y(0,sv),x_y(1,sv-1))]),
         sv>1#=>4*x+y=<2*sv-2-(sv mod 3=0),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_proper_plateau,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(3*x+y=<sv-1,[t(sv>=9,x_y(1,sv-4),x_y(2,sv-7))]),
         linear_invariant(y>0#=>3*x=<sv-3-(sv-3)mod 3,[t(sv mod 3=1#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3)),t(sv mod 3=2#/\sv>=5,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
invariant_format([nb_proper_plateau,sum_width_gorge], [x,y], 
        [4*x=<y+sv,
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
% extended
invariant_format([nb_proper_plateau,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         linear_invariant(x+y=<sv,[t(sv>=5,x_y(0,sv),x_y(1,sv-1))]),
         sv>1#=>4*x+y=<2*sv-2-(sv mod 3=0),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_proper_plateau,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(3*x+y=<sv-1,[t(sv>=10,x_y(1,sv-4),x_y(2,sv-7))]),
         linear_invariant(y>0#=>3*x=<sv-3-(sv-3)mod 3,[t(sv mod 3=1#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3)),t(sv mod 3=2#/\sv>=5,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
invariant_format([nb_proper_plateau,sum_width_inflexion],[x,y],[linear_invariant(3*x=<y+1,[t(sv>=7,x_y(1,2),x_y(2,5))])]).
invariant_format([nb_proper_plateau,sum_width_peak], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))])]).
invariant_format([nb_proper_plateau,sum_width_plain], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=7,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
invariant_format([nb_proper_plateau,sum_width_plateau], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         x=0#=>2*y=<sv-1-(sv-1)mod 2]).
% extended
invariant_format([nb_proper_plateau,sum_width_proper_plain], [x,y], 
        [x=(sv-1)/3-1#=>y=<6+2*((sv-1)mod 3),
         x=(sv-1)/3#=>y=<2*((sv-1)mod 3),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=1#/\sv>=9,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t((sv-2)mod 3=2#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         o_eq>=x+(y+1)/2,
         y=\=1]).
invariant_format([nb_proper_plateau,sum_width_proper_plateau], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_proper_plateau,sum_width_steady_sequence], [x,y], 
        [4*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_proper_plateau,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         linear_invariant(x+y=<sv,[t(sv>=8,x_y(1,sv-1),x_y(2,sv-2))]),
         sv>1#=>4*x+y=<2*sv-2-(sv mod 3=0),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_proper_plateau,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         linear_invariant(x+y=<sv,[t(sv>=8,x_y(1,sv-1),x_y(2,sv-2))]),
         sv>1#=>4*x+y=<2*sv-2-(sv mod 3=0),
         x=\=0#\/y=\=1]).
invariant_format([nb_proper_plateau,sum_width_summit],[x,y],[linear_invariant(x>0#/\y>0#=>3*x+y=<sv-2,[t(sv>=8,x_y(1,sv-5),x_y(2,sv-8))])]).
invariant_format([nb_proper_plateau,sum_width_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=7,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-4))])]).
% extended
invariant_format([nb_proper_plateau,sum_width_zigzag], [x,y], 
        [x=(sv-1)/3-1#=>y=<6-3*(sv mod 3=1),
         x=(sv-1)/3-2#=>y=<9+3*(sv mod 3=0),
         x=(sv-1)/3#=>y=<3*(sv mod 3=0),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-3-(sv-3)mod 3,[t(sv mod 3=0#/\sv>=9,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t(sv mod 3=1#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3)),t(sv mod 3=2#/\sv>=5,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         y=\=1]).
invariant_format([nb_steady,nb_steady_sequence], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=6,x_y(sv-2,2),x_y(sv-3,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(1,1),x_y(2,2))]),
         sv>1#=>x=<y+sv-2,
         linear_invariant(x>0#=>y>=1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,1))])]).
invariant_format([nb_steady,nb_strictly_decreasing_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_steady,nb_strictly_increasing_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,2))])]).
invariant_format([nb_steady,nb_summit],[x,y],[linear_invariant(x+2*y=<sv-1,[t(sv>=5,x_y(sv-3,1),x_y(sv-5,2))])]).
invariant_format([nb_steady,nb_valley],[x,y],[linear_invariant(x+2*y=<sv-1,[t(sv>=5,x_y(sv-3,1),x_y(sv-5,2))])]).
invariant_format([nb_steady,nb_zigzag],[x,y],[linear_invariant(x+3*y=<sv-1,[t(sv>=7,x_y(sv-4,1),x_y(sv-7,2))])]).
% extended
invariant_format([nb_steady,sum_width_decreasing_sequence], [x,y], 
        [x=sv-2#=>y=<2,
         sv>1#=>2*x+y=<3*sv-4,
         x>0#/\y>0#=>x=<sv-2,
         x=\=max(0,sv-1)-1#\/y=\=sv*min(1,max(0,sv-1))-4#\/sv<7,
         x=\=max(0,sv-1)-1#\/y<3#\/y>sv*min(1,max(0,sv-1))-3,
         x=\=max(0,sv-1)-1#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-2,
         y=\=1]).
% extended
invariant_format([nb_steady,sum_width_gorge], [x,y], 
        [x=sv-3#=>y=<1,
         x>0#/\y>0#=>x=<sv-3,
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-2,
         x=\=max(0,sv-1)-2#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-1]).
% extended
invariant_format([nb_steady,sum_width_increasing_sequence], [x,y], 
        [x=sv-2#=>y=<2,
         sv>1#=>2*x+y=<3*sv-4,
         x>0#/\y>0#=>x=<sv-2,
         x=\=max(0,sv-1)-1#\/y=\=sv*min(1,max(0,sv-1))-4#\/sv<7,
         x=\=max(0,sv-1)-1#\/y<3#\/y>sv*min(1,max(0,sv-1))-3,
         x=\=max(0,sv-1)-1#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-2,
         y=\=1]).
% extended
invariant_format([nb_steady,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=3,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-2]).
% extended
invariant_format([nb_steady,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=3,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-2]).
% extended
invariant_format([nb_steady,sum_width_plain], [x,y], 
        [linear_invariant(2*y=<x+sv-1,[t(sv>=5,x_y(sv-3,sv-2),x_y(sv-5,sv-3))]),
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=3,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-2]).
% extended
invariant_format([nb_steady,sum_width_plateau], [x,y], 
        [linear_invariant(2*y=<x+sv-1,[t(sv>=5,x_y(sv-3,sv-2),x_y(sv-5,sv-3))]),
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=3,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-2]).
% extended
invariant_format([nb_steady,sum_width_proper_plain], [x,y], 
        [linear_invariant(2*y=<x+sv-1,[t(sv>=7,x_y(sv-3,sv-2),x_y(sv-5,sv-3))]),
         linear_invariant(y=<2*x,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         3*y=<3*x+sv-1-(sv-1)mod 3,
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-2,
         y=\=1]).
% extended
invariant_format([nb_steady,sum_width_proper_plateau], [x,y], 
        [linear_invariant(2*y=<x+sv-1,[t(sv>=7,x_y(sv-3,sv-2),x_y(sv-5,sv-3))]),
         linear_invariant(y=<2*x,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         3*y=<3*x+sv-1-(sv-1)mod 3,
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-2,
         y=\=1]).
invariant_format([nb_steady,sum_width_steady_sequence], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         x=0#=>y=0,
         y=0#=>x=0,
         sv>1#=>2*x=<y+sv-2,
         linear_invariant(x>0#/\y>0#=>x=<y-1,[t(sv>=4,x_y(sv-2,sv-1),x_y(sv-3,sv-2))])]).
% extended
invariant_format([nb_steady,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         y=\=1]).
% extended
invariant_format([nb_steady,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         y=\=1]).
% extended
invariant_format([nb_steady,sum_width_summit], [x,y], 
        [x=sv-3#=>y=<1,
         x>0#/\y>0#=>x=<sv-3,
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-2,
         x=\=max(0,sv-1)-2#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-1]).
% extended
invariant_format([nb_steady,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=3,x_y(sv-3,sv-2),x_y(sv-3,sv-3))]),
         x=\=max(0,sv-1)-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-2]).
% extended
invariant_format([nb_steady,sum_width_zigzag], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(sv-4,2),x_y(1,sv-3))]),
         y>0#=>x=<sv-4,
         y=\=1]).
invariant_format([nb_steady_sequence,nb_strictly_decreasing_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv/2-1),x_y(sv/2-1,sv/2))])]).
invariant_format([nb_steady_sequence,nb_strictly_increasing_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv/2-1),x_y(sv/2-1,sv/2))])]).
invariant_format([nb_steady_sequence,nb_summit], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,2)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,1),x_y(sv/2-1,3))]),
         linear_invariant(x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=8,x_y(1,(sv-1)/2),x_y(3,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=11,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2))])]).
invariant_format([nb_steady_sequence,nb_valley],[x,y],[linear_invariant(x+2*y=<sv-1,[t(sv mod 2=0#/\sv>=6,x_y(1,(sv-1)/2),x_y(3,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=9,x_y(2,(sv-1)/2-1),x_y(4,(sv-1)/2-2))])]).
invariant_format([nb_steady_sequence,nb_zigzag], [x,y], 
        [linear_invariant(2*x+2*y=<sv-sv mod 2,[t(sv mod 2=0#/\sv>=6,x_y(sv/2,0),x_y(sv/2-1,1)),t(sv mod 2=1#/\sv>=5,x_y(sv/2,0),x_y(sv/2-1,1))]),
         linear_invariant(x+3*y=<sv-1,[t(sv mod 3=0#/\sv>=18,x_y(2,(sv-1)/3),x_y(5,(sv-1)/3-1)),t(sv mod 3=1#/\sv>=10,x_y(0,(sv-1)/3),x_y(3,(sv-1)/3-1)),t(sv mod 3=2#/\sv>=14,x_y(1,(sv-1)/3),x_y(4,(sv-1)/3-1))])]).
% extended
invariant_format([nb_steady_sequence,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady_sequence,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv mod 2=0#/\sv>=4,x_y(sv/2,sv-4),x_y(sv/2-1,sv-2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady_sequence,sum_width_gorge], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-5,[t(sv mod 2=1#/\sv>=5,x_y(sv/2,sv-4),x_y(sv/2-1,sv-2))]),
         linear_invariant(x>0#/\y>0#=>2*x=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=6,x_y(sv/2,sv-4),x_y(sv/2,1)),t((sv-1)mod 2=1#/\sv>=6,x_y(sv/2-1,sv-3),x_y(sv/2-1,sv-4))]),
         x=\=sv/2#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/0=sv mod 2#\/1=y mod 2]).
% extended
invariant_format([nb_steady_sequence,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady_sequence,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv mod 2=0#/\sv>=4,x_y(sv/2,sv-4),x_y(sv/2-1,sv-2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady_sequence,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,sv-4),x_y(sv/2-1,sv-2))]),
         x>0#/\y>0#=>2*x=<y+sv-2,
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/1=sv mod 2#\/0=y mod 2]).
% extended
invariant_format([nb_steady_sequence,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv mod 2=0#/\sv>=6,x_y(sv/2,sv-4),x_y(sv/2-1,sv-2))]),
         x>0#/\y>0#=>2*x=<y+sv-2,
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/1=sv mod 2#\/0=y mod 2]).
% extended
invariant_format([nb_steady_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         x=0#=>2*y=<sv-1-(sv-1)mod 2,
         linear_invariant(x>0#/\y>0#=>2*x=<2*y+sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y(sv/2,2),x_y(sv/2-1,1))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/1=sv mod 2#\/0=y mod 2]).
% extended
invariant_format([nb_steady_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         x=0#=>2*y=<sv-1-(sv-1)mod 2,
         linear_invariant(x>0#/\y>0#=>2*x=<2*y+sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y(sv/2,2),x_y(sv/2-1,1))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/1=sv mod 2#\/0=y mod 2]).
% extended
invariant_format([nb_steady_sequence,sum_width_proper_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady_sequence,sum_width_proper_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
invariant_format([nb_steady_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-1),x_y(1,sv-2))])]).
% extended
invariant_format([nb_steady_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_steady_sequence,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-5,[t(sv mod 2=1#/\sv>=5,x_y(sv/2,sv-4),x_y(sv/2-1,sv-2))]),
         linear_invariant(x>0#/\y>0#=>2*x=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=0#/\sv>=6,x_y(sv/2,sv-4),x_y(sv/2,1)),t((sv-1)mod 2=1#/\sv>=6,x_y(sv/2-1,sv-3),x_y(sv/2-1,sv-4))]),
         x=\=sv/2#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/0=sv mod 2#\/1=y mod 2]).
% extended
invariant_format([nb_steady_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv mod 2=0#/\sv>=6,x_y(sv/2,sv-4),x_y(sv/2-1,sv-2))]),
         x>0#/\y>0#=>2*x=<y+sv-2,
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-3#\/1=sv mod 2#\/0=y mod 2]).
% extended
invariant_format([nb_steady_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=8,x_y(2,sv-4),x_y(3,sv-6))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(1,sv-3),x_y(2,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=7,x_y(sv/2-1,2),x_y(sv/2-1,3))]),
         y=\=1]).
invariant_format([nb_strictly_decreasing_sequence,nb_strictly_increasing_sequence],[x,y],[linear_invariant(x+y=<sv-1,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv/2-1),x_y(sv/2-1,sv/2))])]).
invariant_format([nb_strictly_decreasing_sequence,nb_summit],[x,y],[linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_strictly_decreasing_sequence,nb_valley],[x,y],[linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_strictly_decreasing_sequence,nb_zigzag], [x,y], 
        [x+2*y=<sv,
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_strictly_decreasing_sequence,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-1),x_y(1,sv-2))])]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_decreasing_terrace], [x,y], 
        [x=0#=>y=0,
         linear_invariant(x>0#/\y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/1=sv mod 2#\/0=y mod 2,
         x=\=1#\/y<1,
         y=\=1]).
invariant_format([nb_strictly_decreasing_sequence,sum_width_gorge], [x,y], 
        [x>0#/\y>0#=>2*x+y=<2*sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=8,x_y(2,sv-4),x_y(3,sv-6))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(1,sv-3),x_y(2,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=7,x_y(sv/2-1,2),x_y(sv/2-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_inflexion], [x,y], 
        [x>0#/\y>0#=>2*x=<y+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/1=sv mod 2#\/0=y mod 2]).
invariant_format([nb_strictly_decreasing_sequence,sum_width_peak], [x,y], 
        [x>0#/\y>0#=>2*x+y=<2*sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_strictly_decreasing_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_strictly_decreasing_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,2),x_y(sv/2-1,6))]),
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,2),x_y(sv/2-1,6))]),
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
invariant_format([nb_strictly_decreasing_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-1),x_y(1,sv-2))])]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
invariant_format([nb_strictly_decreasing_sequence,sum_width_summit], [x,y], 
        [x>0#/\y>0#=>2*x+y=<2*sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_strictly_decreasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+2*y=<3*sv-5-(3*sv-5)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y(sv/2,sv-3),x_y(sv/2-1,sv-2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_strictly_decreasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
invariant_format([nb_strictly_increasing_sequence,nb_summit],[x,y],[linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_strictly_increasing_sequence,nb_valley],[x,y],[linear_invariant(y=<x,[t(sv>=5,x_y(1,1),x_y(2,2))])]).
invariant_format([nb_strictly_increasing_sequence,nb_zigzag], [x,y], 
        [x+2*y=<sv,
         linear_invariant(y=<x,[t(sv>=7,x_y(1,1),x_y(2,2))])]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=8,x_y(2,sv-4),x_y(3,sv-6))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-2,[t(sv>=6,x_y(1,sv-3),x_y(2,sv-4))]),
         linear_invariant(y>0#=>2*x=<sv-2-(sv-2)mod 2,[t(sv mod 2=1#/\sv>=7,x_y(sv/2-1,2),x_y(sv/2-1,3))]),
         y=\=1]).
invariant_format([nb_strictly_increasing_sequence,sum_width_gorge], [x,y], 
        [x>0#/\y>0#=>2*x+y=<2*sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_strictly_increasing_sequence,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-1),x_y(1,sv-2))])]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_increasing_terrace], [x,y], 
        [x=0#=>y=0,
         linear_invariant(x>0#/\y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/1=sv mod 2#\/0=y mod 2,
         x=\=1#\/y<1,
         y=\=1]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_inflexion], [x,y], 
        [x>0#/\y>0#=>2*x=<y+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/1=sv mod 2#\/0=y mod 2]).
invariant_format([nb_strictly_increasing_sequence,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+2*y=<3*sv-5-(3*sv-5)mod 2,[t((sv-1)mod 2=1#/\sv>=4,x_y(sv/2,sv-3),x_y(sv/2-1,sv-2))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_strictly_increasing_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_strictly_increasing_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=4,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,2),x_y(sv/2-1,6))]),
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv,[t(sv mod 2=0#/\sv>=8,x_y(sv/2,0),x_y(sv/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y(sv/2,2),x_y(sv/2-1,6))]),
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv/2,sv-2),x_y(sv/2-1,sv))]),
         x=\=sv/2#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
invariant_format([nb_strictly_increasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(1,2),x_y(2,4))]),
         sv>1#=>y=<2*x+sv-2,
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-1),x_y(1,sv-2))])]).
invariant_format([nb_strictly_increasing_sequence,sum_width_summit], [x,y], 
        [x>0#/\y>0#=>2*x+y=<2*sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_strictly_increasing_sequence,sum_width_valley], [x,y], 
        [x>0#/\y>0#=>2*x+y=<2*sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=3,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_strictly_increasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x,[t(sv>=6,x_y(1,2),x_y(2,4))]),
         x=\=sv/2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/1=sv mod 2#\/0=y mod 2,
         y=\=1]).
invariant_format([nb_summit,nb_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(3*y=<x+sv,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2-2,(sv-1)/2),x_y((sv-1)/2-5,(sv-1)/2-1)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,(sv-1)/2),x_y((sv-1)/2-4,(sv-1)/2-1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,(sv-1)/2-1),x_y((sv-1)/2-1,(sv-1)/2))])]).
invariant_format([nb_summit,nb_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,2),x_y((sv-1)/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         y=0#=>3*x=<sv-sv mod 3]).
% extended
invariant_format([nb_summit,sum_width_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_summit,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_summit,sum_width_gorge], [x,y], 
        [3*x=<y+sv,
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_summit,sum_width_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_summit,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_summit,sum_width_inflexion],[x,y],[linear_invariant(2*x=<y+1,[t(sv>=5,x_y(1,1),x_y(2,3))])]).
% extended
invariant_format([nb_summit,sum_width_peak], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         x=\=0#\/y=\=1]).
invariant_format([nb_summit,sum_width_plain], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_summit,sum_width_plateau], [x,y], 
        [linear_invariant(x+y=<sv-1-(sv-1)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y(0,sv-2),x_y(1,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(x<(sv-1)/2#=>x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-3))]),
         y=\=x+1]).
% extended
invariant_format([nb_summit,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(0,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_summit,sum_width_proper_plateau], [x,y], 
        [linear_invariant(x>0#/\y>0#=>2*x+y=<sv-2,[t(sv>=8,x_y(1,sv-4),x_y(2,sv-6))]),
         linear_invariant(y>0#=>2*x=<sv-4-(sv-4)mod 2,[t(sv mod 2=1#/\sv>=5,x_y((sv-1)/2-2,2),x_y((sv-1)/2-2,3))]),
         y=\=1]).
% extended
invariant_format([nb_summit,sum_width_steady_sequence], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=8,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(x+y=<sv,[t(sv>=8,x_y(1,sv-1),x_y(2,sv-2))]),
         y=\=1]).
% extended
invariant_format([nb_summit,sum_width_strictly_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_summit,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<3*sv-2-(3*sv-2)mod 2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,sv-1),x_y((sv-1)/2-1,sv))]),
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
invariant_format([nb_summit,sum_width_summit], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_summit,sum_width_valley], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_summit,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<3*x,[t(sv>=5,x_y(0,0),x_y(1,3))]),
         3*y=<4*x+sv,
         y=0#=>3*x=<sv-sv mod 3,
         x>0#/\y>0#=>3*x=<y+sv-2,
         linear_invariant(y>0#=>6*x=<y+2*sv-1,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,sv-5),x_y((sv-1)/2-1,sv-11)),t(sv mod 2=1#/\sv>=17,x_y((sv-1)/2-1,sv-8),x_y((sv-1)/2-2,sv-14))]),
         y=\=1]).
invariant_format([nb_valley,nb_zigzag], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,2),x_y((sv-1)/2-1,4)),t(sv mod 2=1#/\sv>=11,x_y((sv-1)/2,1),x_y((sv-1)/2-1,3))]),
         linear_invariant(y=<x,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         y=0#=>3*x=<sv-sv mod 3]).
% extended
invariant_format([nb_valley,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+2*y=<3*sv-2-(3*sv-2)mod 2,[t(sv mod 2=1#/\sv>=3,x_y((sv-1)/2,sv-1),x_y((sv-1)/2-1,sv))]),
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_valley,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_valley,sum_width_gorge], [x,y], 
        [3*x=<y+sv-1,
         linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_valley,sum_width_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_valley,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(2*x+y=<sv-1,[t(sv>=7,x_y(1,sv-3),x_y(2,sv-5))]),
         linear_invariant(y>0#=>2*x=<sv-3-(sv-3)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y((sv-1)/2-1,2),x_y((sv-1)/2-1,3))]),
         y=\=1]).
invariant_format([nb_valley,sum_width_inflexion],[x,y],[linear_invariant(2*x=<y+1,[t(sv>=5,x_y(1,1),x_y(2,3))])]).
invariant_format([nb_valley,sum_width_peak], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_valley,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_valley,sum_width_plateau], [x,y], 
        [linear_invariant(x=<y+1,[t(sv>=5,x_y(1,0),x_y(2,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_valley,sum_width_proper_plain], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=10,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=13,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_valley,sum_width_proper_plateau], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=12,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=15,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(0,sv-2),x_y(1,sv-3))]),
         y=\=1]).
% extended
invariant_format([nb_valley,sum_width_steady_sequence], [x,y], 
        [linear_invariant(4*x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=6,x_y((sv-1)/2,2),x_y((sv-1)/2-1,6)),t(sv mod 2=1#/\sv>=9,x_y((sv-1)/2-1,4),x_y((sv-1)/2-2,8))]),
         y=\=1]).
% extended
invariant_format([nb_valley,sum_width_strictly_decreasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
% extended
invariant_format([nb_valley,sum_width_strictly_increasing_sequence], [x,y], 
        [2*x+y=<2*sv-2,
         linear_invariant(2*x=<y,[t(sv>=5,x_y(1,2),x_y(2,4))]),
         x=\=0#\/y=\=1]).
invariant_format([nb_valley,sum_width_summit], [x,y], 
        [3*x=<y+sv,
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_valley,sum_width_valley], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(x=<y,[t(sv>=3,x_y(0,0),x_y(1,1))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_valley,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x+1,[t(sv>=7,x_y(1,3),x_y(2,5))]),
         y=0#=>3*x=<sv-sv mod 3,
         x>0#/\y>0#=>3*x=<y+sv-2,
         linear_invariant(y>0#=>6*x=<y+2*sv-1,[t(sv mod 2=0#/\sv>=14,x_y((sv-1)/2,sv-5),x_y((sv-1)/2-1,sv-11)),t(sv mod 2=1#/\sv>=17,x_y((sv-1)/2-1,sv-8),x_y((sv-1)/2-2,sv-14))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,2),x_y(1,3))]),
         y=\=1]).
% extended
invariant_format([nb_zigzag,sum_width_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         x=\=max(0,(sv-1)/3)-0#\/y<2*max(0,(sv-1)/3)+1#\/y>sv*min(1,max(0,sv-1))-1#\/1=\=sv mod 3,
         y=\=2*x+1]).
% extended
invariant_format([nb_zigzag,sum_width_decreasing_terrace], [x,y], 
        [x=(sv-1)/3-1#/\sv>3#=>y=<6+2*((sv-1)mod 3),
         x=(sv-1)/3#/\sv>3#=>y=<2*((sv-1)mod 3),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=1#/\sv>=9,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t((sv-2)mod 3=2#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         y=\=1]).
invariant_format([nb_zigzag,sum_width_gorge], [x,y], 
        [5*x=<y+sv,
         linear_invariant(x=<y,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_zigzag,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         x=\=max(0,(sv-1)/3)-0#\/y<2*max(0,(sv-1)/3)+1#\/y>sv*min(1,max(0,sv-1))-1#\/1=\=sv mod 3,
         y=\=2*x+1]).
% extended
invariant_format([nb_zigzag,sum_width_increasing_terrace], [x,y], 
        [x=(sv-1)/3-1#/\sv>3#=>y=<6+2*((sv-1)mod 3),
         x=(sv-1)/3#/\sv>3#=>y=<2*((sv-1)mod 3),
         linear_invariant(sv>1#=>2*x+y=<sv-2,[t(sv>=6,x_y(0,sv-2),x_y(1,sv-4))]),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=1#/\sv>=9,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t((sv-2)mod 3=2#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         y=\=1]).
invariant_format([nb_zigzag,sum_width_inflexion], [x,y], 
        [linear_invariant(3*x=<y+1,[t(sv>=7,x_y(1,2),x_y(2,5))]),
         linear_invariant(y>0#=>3*x=<y+1,[t(sv>=7,x_y(1,2),x_y(2,5))])]).
invariant_format([nb_zigzag,sum_width_peak], [x,y], 
        [5*x=<y+sv,
         linear_invariant(2*x=<y+2,[t(sv>=11,x_y(2,2),x_y(3,4))]),
         linear_invariant(x=<y,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_zigzag,sum_width_plain], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=11,x_y(2,sv-4),x_y(3,sv-6))]),
         linear_invariant(x=<y,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_zigzag,sum_width_plateau], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=11,x_y(2,sv-4),x_y(3,sv-6))]),
         linear_invariant(x=<y,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([nb_zigzag,sum_width_proper_plain], [x,y], 
        [linear_invariant(3*x+y=<sv,[t(sv>=11,x_y(2,sv-6),x_y(3,sv-9))]),
         x>0#/\y>0#=>x+y=<sv-3,
         linear_invariant(y>0#=>3*x=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=1#/\sv>=9,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t((sv-2)mod 3=2#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_zigzag,sum_width_proper_plateau], [x,y], 
        [linear_invariant(3*x+y=<sv,[t(sv>=11,x_y(2,sv-6),x_y(3,sv-9))]),
         x>0#/\y>0#=>x+y=<sv-3,
         linear_invariant(y>0#=>3*x=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=1#/\sv>=9,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t((sv-2)mod 3=2#/\sv>=7,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_zigzag,sum_width_steady_sequence], [x,y], 
        [linear_invariant(2*x+y=<sv,[t(sv>=10,x_y(1,sv-2),x_y(2,sv-4))]),
         x=(sv-1)/3-1#/\sv>3#=>y=<6+2*((sv-1)mod 3),
         x=(sv-1)/3#/\sv>3#=>y=<2*((sv-1)mod 3),
         linear_invariant(x>0#/\y>0#=>3*x=<sv-2-(sv-2)mod 3,[t((sv-2)mod 3=1#/\sv>=6,x_y((sv-1)/3,2),x_y((sv-1)/3,3)),t((sv-2)mod 3=2#/\sv>=4,x_y((sv-1)/3-1,2),x_y((sv-1)/3-1,3))]),
         y=\=1]).
% extended
invariant_format([nb_zigzag,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         x=\=max(0,(sv-1)/3)-0#\/y<2*max(0,(sv-1)/3)+1#\/y>sv*min(1,max(0,sv-1))-1#\/1=\=sv mod 3,
         y=\=2*x+1]).
% extended
invariant_format([nb_zigzag,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=7,x_y(1,2),x_y(2,4))]),
         x=\=max(0,(sv-1)/3)-0#\/y<2*max(0,(sv-1)/3)+1#\/y>sv*min(1,max(0,sv-1))-1#\/1=\=sv mod 3,
         y=\=2*x+1]).
invariant_format([nb_zigzag,sum_width_summit], [x,y], 
        [5*x=<y+sv,
         linear_invariant(x=<y,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_zigzag,sum_width_valley], [x,y], 
        [5*x=<y+sv,
         linear_invariant(2*x=<y+2,[t(sv>=11,x_y(2,2),x_y(3,4))]),
         linear_invariant(x=<y,[t(sv>=4,x_y(0,0),x_y(1,1))]),
         linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(0,sv-2),x_y(1,sv-3))])]).
invariant_format([nb_zigzag,sum_width_zigzag], [x,y], 
        [linear_invariant(2*x=<y,[t(sv>=4,x_y(0,0),x_y(1,2))]),
         linear_invariant(x+y=<sv-1,[t(sv>=7,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_decreasing_terrace], [x,y], 
        [linear_invariant(x>0#/\y>0#=>y=<x-2,[t(sv>=5,x_y(sv,sv-2),x_y(sv-1,sv-3))]),
         y>0#=>x>=4,
         x=\=5#\/y<4,
         x=\=sv*min(1,max(0,sv-1))-4#\/y=\=(sv-2)*min(1,max(0,sv-3))-3,
         x=\=sv*min(1,max(0,sv-1))-5#\/y=\=(sv-2)*min(1,max(0,sv-3))-4,
         x=\=1#\/y=\=0,
         x=\=4#\/0=y mod 2,
         x=\=3#\/y<1,
         y=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_gorge], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=3,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv,sv-2),x_y(sv-2,sv))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         x=sv-2#/\sv mod 2=1#/\sv>1#=>y=<sv-1,
         x=\=sv*min(1,max(0,sv-1))-1#\/y=\=sv*min(1,max(0,sv-1))-1#\/1=sv mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>sv*min(1,max(0,sv-1))-3#\/0=x mod 2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=6,x_y(sv,0),x_y(sv-2,2))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<2*sv-4,[t(sv>=6,x_y(2,sv-3),x_y(4,sv-4))]),
         y>0#=>x=<sv-2,
         x=\=1,
         y=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<y+sv-2,[t(sv>=6,x_y(sv,2),x_y(sv-1,1))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=sv*min(1,max(0,sv-1))#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=6,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x+2*y=<2*sv-2,[t(sv>=4,x_y(2,sv-2),x_y(4,sv-3))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x+2*y=<2*sv-2,[t(sv>=4,x_y(2,sv-2),x_y(4,sv-3))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_proper_plain], [x,y], 
        [3*x+3*y=<4*sv-2-(4*sv-2)mod 3,
         linear_invariant(2*x+y=<2*sv,[t(sv>=5,x_y(sv,0),x_y(sv-1,2))]),
         linear_invariant(x+2*y=<2*sv-2,[t(sv>=5,x_y(2,sv-2),x_y(4,sv-3))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1,
         y=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_proper_plateau], [x,y], 
        [linear_invariant(2*x+y=<2*sv,[t(sv>=5,x_y(sv,0),x_y(sv-1,2))]),
         linear_invariant(x+2*y=<2*sv-2,[t(sv>=5,x_y(2,sv-2),x_y(4,sv-3))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1,
         y=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x+y=<2*sv-2,[t(sv>=5,x_y(sv,sv-2),x_y(sv-1,sv-1))]),
         x=\=3#\/y=\=sv*min(1,max(0,sv-1)),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(y=<x,[t(sv>=4,x_y(sv-1,sv-1),x_y(sv-2,sv-2))]),
         sv>1#=>x=<y+sv-2,
         x>0#=>y>=2,
         y=\=1,
         x<3#\/y=\=2,
         x<4#\/y=\=3]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv,sv-2),x_y(sv-2,sv))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         x=sv-2#/\sv mod 2=1#/\sv>1#=>y=<sv-1,
         y=sv#/\sv mod 2=1#/\sv>1#=>x=<sv-3,
         x=\=sv*min(1,max(0,sv-1))-1#\/y=\=sv*min(1,max(0,sv-1))-1#\/1=sv mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>sv*min(1,max(0,sv-1))-3#\/0=x mod 2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=6,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=3,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=4,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<x,[t(sv mod 2=0#/\sv>=3,x_y(sv-2,sv-2),x_y(0,0)),t(sv mod 2=1#/\sv>=6,x_y(sv-3,sv-3),x_y(2,2))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         y>0#=>x>=2,
         y=\=(sv-2)*min(1,max(0,sv-3))#\/x<3#\/x>sv*min(1,max(0,sv-1))-1#\/1=sv mod 2#\/0=x mod 2,
         x=\=5#\/y<4,
         x=\=1,
         x=\=3#\/y<1,
         y=\=x#\/0=x mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_gorge], [x,y], 
        [x>0#/\y>0#=>x=<sv-3,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=(sv-2)*min(1,max(0,sv-2))-2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=7,x_y(sv-4,4),x_y(sv-5,5))]),
         x>0#=>y=<sv-2,
         linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv>=6,x_y(sv-3,2),x_y(sv-4,4))]),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(0,sv-2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-3,[t(sv>=8,x_y(sv-5,2),x_y(2,sv-5))]),
         o_eq>=(x+1)/2+(y+1)/2,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=(sv-2)*min(1,max(0,sv-3))-3,
         x=\=(sv-2)*min(1,max(0,sv-3))-3#\/y=\=(sv-2)*min(1,max(0,sv-3))-2,
         x=\=(sv-2)*min(1,max(0,sv-3))-4#\/y=\=4#\/sv<7,
         x=\=4#\/y=\=(sv-2)*min(1,max(0,sv-3))-4#\/sv<7,
         x=\=(sv-2)*min(1,max(0,sv-3))-3#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/0=y mod 2,
         y=\=(sv-2)*min(1,max(0,sv-3))-3#\/x<1#\/x>(sv-2)*min(1,max(0,sv-3))-1#\/0=x mod 2,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1,
         y=\=(sv-2)*min(1,max(0,sv-3))-2#\/x<1#\/x>(sv-2)*min(1,max(0,sv-3))-1,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,sv-2),x_y(sv-3,1))]),
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=3#\/sv<7,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_peak], [x,y], 
        [x>0#/\y>0#=>2*x=<y+2*sv-9,
         x>0#/\y>0#=>x=<sv-3,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=(sv-2)*min(1,max(0,sv-2))-2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_plain], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(sv-2,0),x_y(sv-3,1))]),
         x>0#=>y=<sv-4,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_plateau], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(sv-2,0),x_y(sv-3,1))]),
         x>0#=>y=<sv-4,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_proper_plain], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         o_eq>=(x+1)/2+(y+1)/2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_proper_plateau], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=6,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         o_eq>=(x+1)/2+(y+1)/2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         x>0#=>y>=2,
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-1))]),
         y=\=4#\/0=x mod 2,
         y=\=1,
         y=\=x+1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_strictly_decreasing_sequence], [x,y], 
        [x=max(0,sv-2)#/\sv mod 2=1#/\sv>3#=>y=<sv-1,
         y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>y>=4,[t(sv>=5,x_y(sv-2,4),x_y(sv-3,4))]),
         x=\=(sv-2)*min(1,max(0,sv-3))#\/y<3#\/y>sv*min(1,max(0,sv-1))-1#\/0=y mod 2,
         y=\=1,
         x<1#\/y=\=2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>(sv-2)*min(1,max(0,sv-3))-1#\/0=x mod 2,
         x<1#\/y=\=3,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=7,x_y(sv-4,4),x_y(sv-5,5))]),
         x>0#=>y=<sv-2,
         linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv>=6,x_y(sv-3,2),x_y(sv-4,4))]),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_summit], [x,y], 
        [x>0#/\y>0#=>2*x=<y+2*sv-9,
         x>0#/\y>0#=>x=<sv-3,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=(sv-2)*min(1,max(0,sv-2))-2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_valley], [x,y], 
        [x>0#/\y>0#=>x=<sv-3,
         x>0#/\y>0#=>x=<y+sv-5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=(sv-2)*min(1,max(0,sv-2))-2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_decreasing_terrace,sum_width_zigzag], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=6,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_gorge,sum_width_increasing_sequence], [x,y], 
        [linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=6,x_y(sv-2,sv-1),x_y(sv-3,sv))]),
         x=\=1#\/y=\=3,
         y=\=1]).
% extended
invariant_format([sum_width_gorge,sum_width_increasing_terrace], [x,y], 
        [x>0#/\y>0#=>y=<sv-3,
         x>0#/\y>0#=>2*y=<x+2*sv-9,
         x=\=(sv-2)*min(1,max(0,sv-2))-2#\/y=\=(sv-2)*min(1,max(0,sv-3))-2#\/sv<5,
         x=\=2#\/y=\=(sv-2)*min(1,max(0,sv-3))-2#\/sv<5,
         y=\=(sv-2)*min(1,max(0,sv-3))-1#\/x<1#\/x>(sv-2)*min(1,max(0,sv-2))-1,
         y=\=1]).
invariant_format([sum_width_gorge,sum_width_inflexion],[x,y],[linear_invariant(x>0#=>y>=1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,1))])]).
invariant_format([sum_width_gorge,sum_width_peak], [x,y], 
        [x>0#/\y>0#=>2*x+y=<3*sv-9,
         x>0#/\y>0#=>x+2*y=<3*sv-9,
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=4,x_y(sv-3,sv-3),x_y(sv-3,sv-4))]),
         linear_invariant(x>0#/\y>0#=>y=<sv-3,[t(sv>=4,x_y(sv-3,sv-3),x_y(sv-4,sv-3))])]).
% extended
invariant_format([sum_width_gorge,sum_width_plain], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(sv-2,1),x_y(sv-3,2))]),
         linear_invariant(x>0#=>y>=1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,1))]),
         x=\=0#\/y=\=1,
         x=\=1#\/y=\=2]).
invariant_format([sum_width_gorge,sum_width_plateau],[x,y],[linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(sv-2,0),x_y(sv-3,1))])]).
% extended
invariant_format([sum_width_gorge,sum_width_proper_plain], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(sv-2,0),x_y(0,sv-2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-3,[t(sv>=7,x_y(sv-5,2),x_y(1,sv-4))]),
         x=\=4#\/y=\=(sv-2)*min(1,max(0,sv-3))-4#\/sv<7,
         x=\=(sv-2)*min(1,max(0,sv-2))-4#\/y<4#\/sv<7,
         y=\=(sv-2)*min(1,max(0,sv-3))-3#\/x<3#\/x>(sv-2)*min(1,max(0,sv-2))-1#\/0=x mod 2,
         y=\=(sv-2)*min(1,max(0,sv-3))-1#\/x<1#\/x>(sv-2)*min(1,max(0,sv-2))-2#\/0=x mod 2,
         y=\=(sv-2)*min(1,max(0,sv-3))-2#\/x<2#\/x>(sv-2)*min(1,max(0,sv-2))-1#\/1=x mod 2,
         x=\=(sv-2)*min(1,max(0,sv-2))-3#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/0=y mod 2,
         x=\=(sv-2)*min(1,max(0,sv-2))-2#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1,
         y=\=1]).
% extended
invariant_format([sum_width_gorge,sum_width_proper_plateau], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(sv-4,2))]),
         y>0#=>x=<sv-4,
         y=\=1]).
% extended
invariant_format([sum_width_gorge,sum_width_steady_sequence], [x,y], 
        [x>0#/\y>0#=>x+2*y=<3*sv-6,
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-5,[t(sv>=6,x_y(sv-2,sv-3),x_y(sv-3,sv-2))]),
         linear_invariant(x>0#/\y>0#=>y=<sv-1,[t(sv>=8,x_y(sv-4,sv-1),x_y(sv-5,sv-1))]),
         x=\=2#\/y=\=sv*min(1,max(0,sv-1))-1,
         y=\=1]).
% extended
invariant_format([sum_width_gorge,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x>0#=>y>=2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=3,x_y(sv-2,sv-1),x_y(sv-3,sv))]),
         x=\=1#\/y=\=3,
         y=\=1]).
% extended
invariant_format([sum_width_gorge,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv mod 2=0#/\sv>=4,x_y(sv-2,sv-1),x_y(sv-3,sv)),t(sv mod 2=1#/\sv>=5,x_y(sv-2,sv-1),x_y(sv-3,sv))]),
         x=\=1#\/y=\=3,
         y=\=1]).
invariant_format([sum_width_gorge,sum_width_summit], [x,y], 
        [x>0#/\y>0#=>2*x+y=<3*sv-9,
         x>0#/\y>0#=>x+2*y=<3*sv-9,
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=4,x_y(sv-3,sv-3),x_y(sv-3,sv-4))]),
         linear_invariant(x>0#/\y>0#=>y=<sv-3,[t(sv>=4,x_y(sv-3,sv-3),x_y(sv-4,sv-3))])]).
% extended
invariant_format([sum_width_gorge,sum_width_valley], [x,y], 
        [linear_invariant(x=<y,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         x=\=(sv-2)*min(1,max(0,sv-2))-3#\/0=y mod 2#\/0=sv mod 2#\/sv<6,
         x=\=(sv-2)*min(1,max(0,sv-2))-3#\/1=y mod 2#\/1=sv mod 2,
         y=\=(sv-2)*min(1,max(0,sv-2))#\/x<1#\/x>(sv-2)*min(1,max(0,sv-2))-1,
         y=\=x+1]).
% extended
invariant_format([sum_width_gorge,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<3*x,[t(sv>=5,x_y(0,0),x_y(1,3))]),
         y=max(0,sv-2)#/\sv>1#=>2*x>=sv-2-sv mod 2,
         linear_invariant(sv>1#=>2*x+y=<2*sv-3,[t(sv>=7,x_y(sv-3,3),x_y(sv-4,5))]),
         linear_invariant(y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,2),x_y(sv-3,3))]),
         y=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_increasing_terrace], [x,y], 
        [linear_invariant(x>0#/\y>0#=>y=<x-2,[t(sv>=5,x_y(sv,sv-2),x_y(sv-1,sv-3))]),
         y>0#=>x>=4,
         x=\=5#\/y<4,
         x=\=sv*min(1,max(0,sv-1))-4#\/y=\=(sv-2)*min(1,max(0,sv-3))-3,
         x=\=sv*min(1,max(0,sv-1))-5#\/y=\=(sv-2)*min(1,max(0,sv-3))-4,
         x=\=1#\/y=\=0,
         x=\=4#\/0=y mod 2,
         x=\=3#\/y<1,
         y=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<y+sv-2,[t(sv>=6,x_y(sv,2),x_y(sv-1,1))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=sv*min(1,max(0,sv-1))#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_peak], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=3,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=4,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_plain], [x,y], 
        [linear_invariant(x+2*y=<2*sv-2,[t(sv>=4,x_y(2,sv-2),x_y(4,sv-3))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_plateau], [x,y], 
        [linear_invariant(x+2*y=<2*sv-2,[t(sv>=4,x_y(2,sv-2),x_y(4,sv-3))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_proper_plain], [x,y], 
        [linear_invariant(2*x+y=<2*sv,[t(sv>=5,x_y(sv,0),x_y(sv-1,2))]),
         linear_invariant(x+2*y=<2*sv-2,[t(sv>=5,x_y(2,sv-2),x_y(4,sv-3))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1,
         y=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_proper_plateau], [x,y], 
        [3*x+3*y=<4*sv-2-(4*sv-2)mod 3,
         linear_invariant(2*x+y=<2*sv,[t(sv>=5,x_y(sv,0),x_y(sv-1,2))]),
         linear_invariant(x+2*y=<2*sv-2,[t(sv>=5,x_y(2,sv-2),x_y(4,sv-3))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=1,
         y=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x+y=<2*sv-2,[t(sv>=5,x_y(sv,sv-2),x_y(sv-1,sv-1))]),
         x=\=3#\/y=\=sv*min(1,max(0,sv-1)),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv,sv-2),x_y(sv-2,sv))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         y=sv#/\sv mod 2=1#/\sv>1#=>x=<sv-3,
         x=\=sv*min(1,max(0,sv-1))-1#\/y=\=sv*min(1,max(0,sv-1))-1#\/1=sv mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>sv*min(1,max(0,sv-1))-3#\/0=x mod 2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(y=<x,[t(sv>=4,x_y(sv-1,sv-1),x_y(sv-2,sv-2))]),
         sv>1#=>x=<y+sv-2,
         x>0#=>y>=2,
         y=\=1,
         x<3#\/y=\=2,
         x<4#\/y=\=3]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=3,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=6,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<x,[t(sv mod 2=0#/\sv>=3,x_y(sv-2,sv-2),x_y(0,0)),t(sv mod 2=1#/\sv>=6,x_y(sv-3,sv-3),x_y(2,2))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         y>0#=>x>=2,
         y=\=(sv-2)*min(1,max(0,sv-3))#\/x<3#\/x>sv*min(1,max(0,sv-1))-1#\/1=sv mod 2#\/0=x mod 2,
         x=\=5#\/y<4,
         x=\=1,
         x=\=3#\/y<1,
         y=\=x#\/0=x mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_inflexion], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,sv-2),x_y(sv-3,1))]),
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=3#\/sv<7,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_peak], [x,y], 
        [x>0#/\y>0#=>x=<sv-3,
         x>0#/\y>0#=>x=<y+sv-5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=(sv-2)*min(1,max(0,sv-2))-2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_plain], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(sv-2,0),x_y(sv-3,1))]),
         x>0#=>y=<sv-4,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_plateau], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(sv-2,0),x_y(sv-3,1))]),
         x>0#=>y=<sv-4,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_proper_plain], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=6,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         o_eq>=(x+1)/2+(y+1)/2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_proper_plateau], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=7,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         x>0#=>y>=2,
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-1))]),
         y=\=4#\/0=x mod 2,
         y=\=1,
         y=\=x+1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=7,x_y(sv-4,4),x_y(sv-5,5))]),
         x>0#=>y=<sv-2,
         linear_invariant(x>0#/\y>0#=>2*x+y=<2*sv-4,[t(sv>=6,x_y(sv-3,2),x_y(sv-4,4))]),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_strictly_increasing_sequence], [x,y], 
        [x=max(0,sv-2)#/\sv mod 2=1#/\sv>3#=>y=<sv-1,
         y=0#=>x=0,
         linear_invariant(x>0#/\y>0#=>y>=4,[t(sv>=5,x_y(sv-2,4),x_y(sv-3,4))]),
         x=\=(sv-2)*min(1,max(0,sv-3))#\/y<3#\/y>sv*min(1,max(0,sv-1))-1#\/0=y mod 2,
         y=\=1,
         x<1#\/y=\=2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>(sv-2)*min(1,max(0,sv-3))-1#\/0=x mod 2,
         x<1#\/y=\=3,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_summit], [x,y], 
        [x>0#/\y>0#=>x=<sv-3,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=(sv-2)*min(1,max(0,sv-2))-2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_valley], [x,y], 
        [x>0#/\y>0#=>2*x=<y+2*sv-9,
         x>0#/\y>0#=>x=<sv-3,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=(sv-2)*min(1,max(0,sv-2))-2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y=\=2#\/sv<5,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         x=\=1]).
% extended
invariant_format([sum_width_increasing_terrace,sum_width_zigzag], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=6,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         y=\=1,
         x=\=1]).
invariant_format([sum_width_inflexion,sum_width_peak],[x,y],[linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([sum_width_inflexion,sum_width_plain],[x,y],[linear_invariant(y=<x,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-3,sv-3))])]).
invariant_format([sum_width_inflexion,sum_width_plateau],[x,y],[linear_invariant(y=<x,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-3,sv-3))])]).
% extended
invariant_format([sum_width_inflexion,sum_width_proper_plain], [x,y], 
        [linear_invariant(y=<x,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         y>0#=>x>=2,
         y=\=1]).
% extended
invariant_format([sum_width_inflexion,sum_width_proper_plateau], [x,y], 
        [linear_invariant(y=<x,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         y>0#=>x>=2,
         y=\=1]).
% extended
invariant_format([sum_width_inflexion,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-1))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv>=6,x_y(1,sv-1),x_y(2,sv))]),
         x=\=1#\/y=\=sv*min(1,max(0,sv-1)),
         y=\=1]).
% extended
invariant_format([sum_width_inflexion,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv mod 2=0#/\sv>=4,x_y(1,sv-1),x_y(2,sv)),t(sv mod 2=1#/\sv>=5,x_y(1,sv-1),x_y(2,sv))]),
         x=\=1#\/y=\=sv*min(1,max(0,sv-1)),
         y=\=1]).
% extended
invariant_format([sum_width_inflexion,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv mod 2=0#/\sv>=4,x_y(1,sv-1),x_y(2,sv)),t(sv mod 2=1#/\sv>=5,x_y(1,sv-1),x_y(2,sv))]),
         x=\=1#\/y=\=sv*min(1,max(0,sv-1)),
         y=\=1]).
invariant_format([sum_width_inflexion,sum_width_summit],[x,y],[linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
invariant_format([sum_width_inflexion,sum_width_valley],[x,y],[linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([sum_width_inflexion,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<x,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         y>0#=>x>=2,
         y=\=1]).
invariant_format([sum_width_peak,sum_width_plain],[x,y],[linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(sv-2,0),x_y(sv-3,1))])]).
invariant_format([sum_width_peak,sum_width_plateau], [x,y], 
        [linear_invariant(y=<x,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         linear_invariant(x>0#=>y>=1,[t(sv>=4,x_y(sv-2,1),x_y(sv-3,1))])]).
% extended
invariant_format([sum_width_peak,sum_width_proper_plain], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(sv-4,2))]),
         y>0#=>x=<sv-4,
         y=\=1]).
% extended
invariant_format([sum_width_peak,sum_width_proper_plateau], [x,y], 
        [linear_invariant(y=<x,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         y>0#=>x>=2,
         y=\=1]).
% extended
invariant_format([sum_width_peak,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-1))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv>=6,x_y(1,sv-1),x_y(2,sv))]),
         x=\=1#\/y=\=sv*min(1,max(0,sv-1)),
         y=\=1]).
% extended
invariant_format([sum_width_peak,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv mod 2=0#/\sv>=4,x_y(sv-2,sv-1),x_y(sv-3,sv)),t(sv mod 2=1#/\sv>=5,x_y(sv-2,sv-1),x_y(sv-3,sv))]),
         x=\=1#\/y=\=3,
         y=\=1]).
% extended
invariant_format([sum_width_peak,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x>0#=>y>=2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=3,x_y(sv-2,sv-1),x_y(sv-3,sv))]),
         x=\=1#\/y=\=3,
         y=\=1]).
% extended
invariant_format([sum_width_peak,sum_width_summit], [x,y], 
        [linear_invariant(y=<x,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         y=\=(sv-2)*min(1,max(0,sv-2))-3#\/0=x mod 2#\/0=sv mod 2#\/sv<6,
         y=\=(sv-2)*min(1,max(0,sv-2))-3#\/1=x mod 2#\/1=sv mod 2,
         x=\=(sv-2)*min(1,max(0,sv-2))#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-1,
         y=\=x-1]).
invariant_format([sum_width_peak,sum_width_valley], [x,y], 
        [x>0#/\y>0#=>2*x+y=<3*sv-9,
         x>0#/\y>0#=>x+2*y=<3*sv-9,
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=4,x_y(sv-3,sv-3),x_y(sv-3,sv-4))]),
         linear_invariant(x>0#/\y>0#=>y=<sv-3,[t(sv>=4,x_y(sv-3,sv-3),x_y(sv-4,sv-3))])]).
% extended
invariant_format([sum_width_peak,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x+1,[t(sv>=7,x_y(1,3),x_y(2,5))]),
         linear_invariant(sv>1#=>2*x+y=<2*sv-3,[t(sv>=7,x_y(sv-3,3),x_y(sv-4,5))]),
         linear_invariant(y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,2),x_y(sv-3,3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,2),x_y(1,3))]),
         y=\=1]).
invariant_format([sum_width_plain,sum_width_plateau],[x,y],[linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(sv-2,0),x_y(sv-3,1))])]).
% extended
invariant_format([sum_width_plain,sum_width_proper_plain], [x,y], 
        [linear_invariant(y=<x,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         y=0#=>2*x=<sv-1-(sv-1)mod 2,
         linear_invariant(x>0#/\y>0#=>2*x=<y+sv-2,[t(sv>=6,x_y(sv-2,sv-2),x_y(sv-3,sv-4))]),
         y>0#=>x>=2,
         y=\=1]).
% extended
invariant_format([sum_width_plain,sum_width_proper_plateau], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(sv-4,2))]),
         y>0#=>x=<sv-4,
         y=\=1]).
% extended
invariant_format([sum_width_plain,sum_width_steady_sequence], [x,y], 
        [y=0#=>2*x=<sv-1-(sv-1)mod 2,
         linear_invariant(x>0#/\y>0#=>2*x=<y+sv-2,[t(sv>=6,x_y(sv-2,sv-2),x_y(sv-3,sv-4))]),
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-1))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv>=6,x_y(1,sv-1),x_y(2,sv))]),
         x=\=1#\/y=\=sv*min(1,max(0,sv-1)),
         x=\=(sv-2)*min(1,max(0,sv-2))-1#\/y=\=sv*min(1,max(0,sv-1))-2#\/sv<5,
         y=\=1]).
% extended
invariant_format([sum_width_plain,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         y=\=1]).
% extended
invariant_format([sum_width_plain,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         y=\=1]).
invariant_format([sum_width_plain,sum_width_summit],[x,y],[linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(sv-2,0),x_y(sv-3,1))])]).
invariant_format([sum_width_plain,sum_width_valley], [x,y], 
        [linear_invariant(x=<y,[t(sv>=3,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))])]).
% extended
invariant_format([sum_width_plain,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x+1,[t(sv>=7,x_y(1,3),x_y(2,5))]),
         linear_invariant(y<max(0,sv-2)#/\sv>1#=>2*x+y=<2*sv-4,[t(sv>=6,x_y(sv-2,0),x_y(sv-3,2))]),
         linear_invariant(sv>1#=>2*x+y=<2*sv-3-(sv-1)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y(sv-2,0),x_y(sv-3,2))]),
         y>0#=>x=<sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,2),x_y(1,3))]),
         x=\=(sv-2)*min(1,max(0,sv-2))-2#\/y=\=(sv-2)*min(1,max(0,sv-3))-1#\/0=sv mod 2#\/sv<6,
         y=\=1]).
% extended
invariant_format([sum_width_plateau,sum_width_proper_plain], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=4,x_y(sv-2,0),x_y(sv-4,2))]),
         y>0#=>x=<sv-4,
         y=\=1]).
% extended
invariant_format([sum_width_plateau,sum_width_proper_plateau], [x,y], 
        [linear_invariant(y=<x,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         y=0#=>2*x=<sv-1-(sv-1)mod 2,
         linear_invariant(x>0#/\y>0#=>2*x=<y+sv-2,[t(sv>=6,x_y(sv-2,sv-2),x_y(sv-3,sv-4))]),
         y>0#=>x>=2,
         y=\=1]).
% extended
invariant_format([sum_width_plateau,sum_width_steady_sequence], [x,y], 
        [y=0#=>2*x=<sv-1-(sv-1)mod 2,
         linear_invariant(x>0#/\y>0#=>2*x=<y+sv-2,[t(sv>=6,x_y(sv-2,sv-2),x_y(sv-3,sv-4))]),
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-1))]),
         linear_invariant(x>0#/\y>0#=>y=<x+sv-2,[t(sv>=6,x_y(1,sv-1),x_y(2,sv))]),
         x=\=1#\/y=\=sv*min(1,max(0,sv-1)),
         x=\=(sv-2)*min(1,max(0,sv-2))-1#\/y=\=sv*min(1,max(0,sv-1))-2#\/sv<5,
         y=\=1]).
% extended
invariant_format([sum_width_plateau,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         y=\=1]).
% extended
invariant_format([sum_width_plateau,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=4,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(x>0#=>y>=2,[t(sv>=3,x_y(sv-2,2),x_y(sv-3,2))]),
         y=\=1]).
% extended
invariant_format([sum_width_plateau,sum_width_summit], [x,y], 
        [linear_invariant(x+y=<sv-1,[t(sv>=5,x_y(1,sv-2),x_y(2,sv-3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=4,x_y(1,sv-2),x_y(1,sv-3))]),
         x=\=1#\/y=\=0,
         x=\=2#\/y=\=1]).
invariant_format([sum_width_plateau,sum_width_valley],[x,y],[linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(sv-2,0),x_y(sv-3,1))])]).
% extended
invariant_format([sum_width_plateau,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x+1,[t(sv>=7,x_y(1,3),x_y(2,5))]),
         linear_invariant(y<max(0,sv-2)#/\sv>1#=>2*x+y=<2*sv-4,[t(sv>=6,x_y(sv-2,0),x_y(sv-3,2))]),
         linear_invariant(sv>1#=>2*x+y=<2*sv-3-(sv-1)mod 2,[t((sv-1)mod 2=1#/\sv>=6,x_y(sv-2,0),x_y(sv-3,2))]),
         y>0#=>x=<sv-3,
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,2),x_y(1,3))]),
         x=\=(sv-2)*min(1,max(0,sv-2))-2#\/y=\=(sv-2)*min(1,max(0,sv-3))-1#\/0=sv mod 2#\/sv<6,
         y=\=1]).
% extended
invariant_format([sum_width_proper_plain,sum_width_proper_plateau], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=6,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         o_eq>=(x+1)/2+(y+1)/2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plain,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         x>0#=>y>=2,
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-1))]),
         y=\=4#\/0=x mod 2,
         y=\=1,
         y=\=x+1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plain,sum_width_strictly_decreasing_sequence], [x,y], 
        [3*x+3*y=<4*sv-2-(4*sv-2)mod 3,
         linear_invariant(2*x+y=<2*sv-2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(x+2*y=<2*sv,[t(sv>=8,x_y(2,sv-1),x_y(4,sv-2))]),
         linear_invariant(x>0#=>y>=2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,2))]),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plain,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(x+2*y=<2*sv,[t(sv>=8,x_y(2,sv-1),x_y(4,sv-2))]),
         linear_invariant(x>0#=>y>=2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,2))]),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plain,sum_width_summit], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(sv-2,0),x_y(sv-3,1))]),
         x>0#=>y=<sv-4,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plain,sum_width_valley], [x,y], 
        [linear_invariant(x=<y,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         x>0#=>y>=2,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plain,sum_width_zigzag], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=6,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plateau,sum_width_steady_sequence], [x,y], 
        [linear_invariant(x=<y,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-3))]),
         x>0#=>y>=2,
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=5,x_y(sv-2,sv-2),x_y(sv-3,sv-1))]),
         y=\=4#\/0=x mod 2,
         y=\=1,
         y=\=x+1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plateau,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(2*x+y=<2*sv-2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(x+2*y=<2*sv,[t(sv>=8,x_y(2,sv-1),x_y(4,sv-2))]),
         linear_invariant(x>0#=>y>=2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,2))]),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plateau,sum_width_strictly_increasing_sequence], [x,y], 
        [3*x+3*y=<4*sv-2-(4*sv-2)mod 3,
         linear_invariant(2*x+y=<2*sv-2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,4))]),
         linear_invariant(x+2*y=<2*sv,[t(sv>=8,x_y(2,sv-1),x_y(4,sv-2))]),
         linear_invariant(x>0#=>y>=2,[t(sv>=5,x_y(sv-2,2),x_y(sv-3,2))]),
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plateau,sum_width_summit], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=3,x_y(sv-2,0),x_y(0,sv-2))]),
         linear_invariant(x>0#/\y>0#=>x+y=<sv-3,[t(sv>=7,x_y(sv-4,1),x_y(sv-5,2))]),
         x=\=(sv-2)*min(1,max(0,sv-3))-4#\/y=\=4#\/sv<7,
         x<4#\/y=\=(sv-2)*min(1,max(0,sv-2))-4#\/sv<7,
         x=\=(sv-2)*min(1,max(0,sv-3))-3#\/y<3#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/0=y mod 2,
         x=\=(sv-2)*min(1,max(0,sv-3))-1#\/y<1#\/y>(sv-2)*min(1,max(0,sv-2))-2#\/0=y mod 2,
         x=\=(sv-2)*min(1,max(0,sv-3))-2#\/y<2#\/y>(sv-2)*min(1,max(0,sv-2))-1#\/1=y mod 2,
         y=\=(sv-2)*min(1,max(0,sv-2))-3#\/x<1#\/x>(sv-2)*min(1,max(0,sv-3))-1#\/0=x mod 2,
         y=\=(sv-2)*min(1,max(0,sv-2))-2#\/x<1#\/x>(sv-2)*min(1,max(0,sv-3))-1,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plateau,sum_width_valley], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=5,x_y(sv-2,0),x_y(sv-3,1))]),
         x>0#=>y=<sv-4,
         x=\=1]).
% extended
invariant_format([sum_width_proper_plateau,sum_width_zigzag], [x,y], 
        [linear_invariant(sv>1#=>x+y=<sv-2,[t(sv>=6,x_y(sv-2,0),x_y(sv-4,2))]),
         x>0#=>y=<sv-4,
         y>0#=>x=<sv-4,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_steady_sequence,sum_width_strictly_decreasing_sequence], [x,y], 
        [linear_invariant(x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv,sv-2),x_y(sv-2,sv))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         x=sv-2#/\sv mod 2=1#/\sv>1#=>y=<sv-1,
         x=\=sv*min(1,max(0,sv-1))-1#\/y=\=sv*min(1,max(0,sv-1))-1#\/1=sv mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>sv*min(1,max(0,sv-1))-3#\/0=x mod 2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_steady_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv,sv-2),x_y(sv-2,sv))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         x=sv-2#/\sv mod 2=1#/\sv>1#=>y=<sv-1,
         x=\=sv*min(1,max(0,sv-1))-1#\/y=\=sv*min(1,max(0,sv-1))-1#\/1=sv mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>sv*min(1,max(0,sv-1))-3#\/0=x mod 2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_steady_sequence,sum_width_summit], [x,y], 
        [x>0#/\y>0#=>2*x+y=<3*sv-6,
         linear_invariant(x>0#/\y>0#=>x+y=<2*sv-5,[t(sv>=7,x_y(sv-1,sv-4),x_y(sv-2,sv-3))]),
         linear_invariant(x>0#/\y>0#=>x=<sv-1,[t(sv>=8,x_y(sv-1,sv-4),x_y(sv-1,sv-5))]),
         x=\=sv*min(1,max(0,sv-1))-1#\/y=\=2,
         x=\=1]).
% extended
invariant_format([sum_width_steady_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-4,[t(sv>=6,x_y(sv,sv-4),x_y(sv-1,sv-3))]),
         linear_invariant(x>0#/\y>0#=>x=<y+sv-2,[t(sv>=6,x_y(sv,2),x_y(sv-1,1))]),
         x=\=sv*min(1,max(0,sv-1))#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_steady_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(x+y=<sv,[t(sv>=7,x_y(sv-2,2),x_y(sv-3,3))]),
         linear_invariant(x>0#/\y>0#=>x+2*y=<2*sv-4,[t(sv>=6,x_y(2,sv-3),x_y(4,sv-4))]),
         y>0#=>x=<sv-2,
         x=\=1,
         y=\=1]).
% extended
invariant_format([sum_width_strictly_decreasing_sequence,sum_width_strictly_increasing_sequence], [x,y], 
        [linear_invariant(x+y=<2*sv-2,[t(sv mod 2=0#/\sv>=2,x_y(sv,sv-2),x_y(sv-2,sv))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         x=sv-2#/\sv mod 2=1#/\sv>1#=>y=<sv-1,
         x=\=sv*min(1,max(0,sv-1))-1#\/y=\=sv*min(1,max(0,sv-1))-1#\/1=sv mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>sv*min(1,max(0,sv-1))-3#\/0=y mod 2,
         y=\=sv*min(1,max(0,sv-1))#\/x<1#\/x>sv*min(1,max(0,sv-1))-3#\/0=x mod 2,
         y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_strictly_decreasing_sequence,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv mod 2=0#/\sv>=4,x_y(sv,sv-3),x_y(sv-1,sv-2)),t(sv mod 2=1#/\sv>=5,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_strictly_decreasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=3,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=4,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_strictly_decreasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<x,[t(sv mod 2=0#/\sv>=3,x_y(sv-2,sv-2),x_y(0,0)),t(sv mod 2=1#/\sv>=6,x_y(sv-3,sv-3),x_y(2,2))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         y>0#=>x>=2,
         y=\=(sv-2)*min(1,max(0,sv-3))#\/x<3#\/x>sv*min(1,max(0,sv-1))-1#\/1=sv mod 2#\/0=x mod 2,
         x=\=5#\/y<4,
         x=\=1,
         x=\=3#\/y<1,
         y=\=x#\/0=x mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/0=y mod 2,
         y=\=1]).
% extended
invariant_format([sum_width_strictly_increasing_sequence,sum_width_summit], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv>=3,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=5,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_strictly_increasing_sequence,sum_width_valley], [x,y], 
        [linear_invariant(x>0#/\y>0#=>x+y=<2*sv-3,[t(sv mod 2=0#/\sv>=4,x_y(sv,sv-3),x_y(sv-1,sv-2)),t(sv mod 2=1#/\sv>=5,x_y(sv,sv-3),x_y(sv-1,sv-2))]),
         linear_invariant(y>0#=>x>=2,[t(sv>=3,x_y(2,sv-2),x_y(2,sv-3))]),
         x=\=3#\/y=\=1,
         x=\=1]).
% extended
invariant_format([sum_width_strictly_increasing_sequence,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<x,[t(sv mod 2=0#/\sv>=3,x_y(sv-2,sv-2),x_y(0,0)),t(sv mod 2=1#/\sv>=6,x_y(sv-3,sv-3),x_y(2,2))]),
         x=sv#/\sv mod 2=1#/\sv>1#=>y=<sv-3,
         y>0#=>x>=2,
         y=\=(sv-2)*min(1,max(0,sv-3))#\/x<3#\/x>sv*min(1,max(0,sv-1))-1#\/1=sv mod 2#\/0=x mod 2,
         x=\=5#\/y<4,
         x=\=1,
         x=\=3#\/y<1,
         y=\=x#\/0=x mod 2,
         x=\=sv*min(1,max(0,sv-1))#\/y<1#\/y>(sv-2)*min(1,max(0,sv-3))-1#\/0=y mod 2,
         y=\=1]).
invariant_format([sum_width_summit,sum_width_valley], [x,y], 
        [x>0#/\y>0#=>2*x+y=<3*sv-9,
         x>0#/\y>0#=>x+2*y=<3*sv-9,
         linear_invariant(x>0#/\y>0#=>x=<sv-3,[t(sv>=4,x_y(sv-3,sv-3),x_y(sv-3,sv-4))]),
         linear_invariant(x>0#/\y>0#=>y=<sv-3,[t(sv>=4,x_y(sv-3,sv-3),x_y(sv-4,sv-3))])]).
% extended
invariant_format([sum_width_summit,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<3*x,[t(sv>=5,x_y(0,0),x_y(1,3))]),
         y=max(0,sv-2)#/\sv>1#=>2*x>=sv-2-sv mod 2,
         linear_invariant(sv>1#=>2*x+y=<2*sv-3,[t(sv>=7,x_y(sv-3,3),x_y(sv-4,5))]),
         linear_invariant(y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,2),x_y(sv-3,3))]),
         y=\=1]).
% extended
invariant_format([sum_width_valley,sum_width_zigzag], [x,y], 
        [linear_invariant(y=<2*x+1,[t(sv>=7,x_y(1,3),x_y(2,5))]),
         linear_invariant(sv>1#=>2*x+y=<2*sv-3,[t(sv>=7,x_y(sv-3,3),x_y(sv-4,5))]),
         linear_invariant(y>0#=>x=<sv-3,[t(sv>=5,x_y(sv-3,2),x_y(sv-3,3))]),
         linear_invariant(y>0#=>x>=1,[t(sv>=5,x_y(1,2),x_y(1,3))]),
         y=\=1]).
% single constraint invariants
invariant_format([max_surf_bump_on_decreasing_sequence],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_bump_on_decreasing_sequence],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_bump_on_decreasing_sequence],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_bump_on_decreasing_sequence],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_bump_on_decreasing_sequence],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_bump_on_decreasing_sequence],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_decreasing], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+1,
         forall(i,1,sv):o_gt(i)=r(i)]).
invariant_format([max_surf_decreasing],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_decreasing],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_decreasing],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_decreasing],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_decreasing],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_decreasing],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_range_decreasing], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)>=var(i-2)-var(i-1)]).
invariant_format([min_range_decreasing],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_range_decreasing], [[r]], 
        [forall(i,3,sv):r(i)-r(i-2)>=var(i)-var(i-2),
         forall(i,2,sv):r(i)-r(i-1)>=var(i)-var(i-1)]).
invariant_format([nb_decreasing_sequence], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_gt(i)>=r(i)]).
invariant_format([max_width_decreasing_sequence], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_decreasing_sequence],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_decreasing_sequence], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_gt(i)>=min(2,r(i)-1)]).
invariant_format([max_surf_decreasing_sequence],[[c,d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_decreasing_sequence],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_decreasing_sequence],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_decreasing_sequence],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_decreasing_sequence],[[c,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_decreasing_sequence],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_range_decreasing_sequence],[[h,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_range_decreasing_sequence],[[c,h,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_decreasing_terrace], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_gt(i)>=r(i)+(r(i)>0),
         forall(i,1,sv):o_eq(i)>=r(i)]).
invariant_format([max_width_decreasing_terrace], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_decreasing_terrace],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_decreasing_terrace], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_gt(i)>=min(2,r(i)),
         forall(i,1,sv):o_eq(i)>=(r(i)+1)/2]).
invariant_format([max_surf_decreasing_terrace],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_decreasing_terrace],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_surf_dip_on_increasing_sequence],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_dip_on_increasing_sequence],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_dip_on_increasing_sequence],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_dip_on_increasing_sequence],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_dip_on_increasing_sequence],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_dip_on_increasing_sequence],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_gorge], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i)]).
invariant_format([max_width_gorge], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_gorge],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_gorge], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(1,r(i)),
         forall(i,1,sv):o_gt(i)>=min(1,r(i))]).
invariant_format([max_surf_gorge],[[c,d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_gorge],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_gorge],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_gorge],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_increasing], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+1,
         forall(i,1,sv):o_lt(i)=r(i)]).
invariant_format([max_surf_increasing],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_increasing],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_increasing],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_increasing],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_increasing],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_increasing],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_range_increasing], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)>=var(i-1)-var(i-2)]).
invariant_format([min_range_increasing],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_increasing_sequence], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i)]).
invariant_format([max_width_increasing_sequence], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_increasing_sequence],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_increasing_sequence], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(2,r(i)-1)]).
invariant_format([max_surf_increasing_sequence],[[c,d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_increasing_sequence],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_increasing_sequence],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_increasing_sequence],[[c,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_increasing_sequence],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_increasing_sequence],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_range_increasing_sequence],[[h,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_range_increasing_sequence],[[c,h,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_increasing_terrace], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i)+(r(i)>0),
         forall(i,1,sv):o_eq(i)>=r(i)]).
invariant_format([max_width_increasing_terrace], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_increasing_terrace],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_increasing_terrace], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(2,r(i)),
         forall(i,1,sv):o_eq(i)>=(r(i)+1)/2]).
invariant_format([max_surf_increasing_terrace],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_increasing_terrace],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_inflexion], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+1]).
invariant_format([max_width_inflexion], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_inflexion],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_inflexion], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1]).
invariant_format([max_surf_inflexion],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_inflexion],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_inflexion],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_inflexion],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_inflexion],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_inflexion],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_peak], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i)]).
invariant_format([max_width_peak], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_peak],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_peak], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(1,r(i)),
         forall(i,1,sv):o_gt(i)>=min(1,r(i))]).
invariant_format([max_surf_peak],[[c,d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_peak],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_peak],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_peak],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_plain], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i)]).
invariant_format([max_width_plain], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_plain],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_plain], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(1,r(i)),
         forall(i,1,sv):o_gt(i)>=min(1,r(i)),
         forall(i,1,sv):o_eq(i)>=r(i)-max(0,sv-i)/2]).
invariant_format([max_surf_plain],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_plain],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_plateau], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i)]).
invariant_format([max_width_plateau], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_plateau],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_plateau], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(1,r(i)),
         forall(i,1,sv):o_gt(i)>=min(1,r(i)),
         forall(i,1,sv):o_eq(i)>=r(i)-max(0,sv-i)/2]).
invariant_format([max_surf_plateau],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_plateau],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_proper_plain], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,4,sv):r(i)=<r(i-3)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i),
         forall(i,1,sv):o_eq(i)>=r(i)]).
invariant_format([max_width_proper_plain], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_proper_plain],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_proper_plain], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(1,r(i)),
         forall(i,1,sv):o_gt(i)>=min(1,r(i)),
         forall(i,1,sv):o_eq(i)>=(r(i)+1)/2]).
invariant_format([max_surf_proper_plain],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_proper_plain],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_proper_plateau], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,4,sv):r(i)=<r(i-3)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i),
         forall(i,1,sv):o_eq(i)>=r(i)]).
invariant_format([max_width_proper_plateau], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_proper_plateau],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_proper_plateau], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(1,r(i)),
         forall(i,1,sv):o_gt(i)>=min(1,r(i)),
         forall(i,1,sv):o_eq(i)>=(r(i)+1)/2]).
invariant_format([max_surf_proper_plateau],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_proper_plateau],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_steady], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+1,
         forall(i,1,sv):o_eq(i)=r(i)]).
invariant_format([max_surf_steady],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_steady],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_steady_sequence], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_eq(i)>=r(i)]).
invariant_format([max_width_steady_sequence], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_steady_sequence],[[c,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_steady_sequence], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+2,
         o_eq(i)>=(r(i)+1)/2,
         o_eq(i)=<max(0,r(i)-1)]).
invariant_format([max_surf_steady_sequence],[[c,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_steady_sequence],[[c,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_strictly_decreasing_sequence], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_gt(i)>=r(i)]).
invariant_format([max_width_strictly_decreasing_sequence], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):d(i)=<d(i-1)+2,
         forall(i,2,sv):r(i)=<r(i-1)+2]).
invariant_format([min_width_strictly_decreasing_sequence],[[c,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_strictly_decreasing_sequence], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+2,
         forall(i,1,sv):o_gt(i)>=(r(i)+1)/2,
         forall(i,1,sv):o_gt(i)=<max(0,r(i)-1)]).
invariant_format([max_surf_strictly_decreasing_sequence],[[c,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_strictly_decreasing_sequence],[[c,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_strictly_decreasing_sequence],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_strictly_decreasing_sequence],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_strictly_decreasing_sequence],[[c,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_strictly_decreasing_sequence],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_range_strictly_decreasing_sequence],[[h,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_range_strictly_decreasing_sequence],[[c,h,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_strictly_increasing_sequence], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i)]).
invariant_format([max_width_strictly_increasing_sequence], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):d(i)=<d(i-1)+2,
         forall(i,2,sv):r(i)=<r(i-1)+2]).
invariant_format([min_width_strictly_increasing_sequence],[[c,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_strictly_increasing_sequence], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+2,
         forall(i,1,sv):o_lt(i)>=(r(i)+1)/2,
         forall(i,1,sv):o_lt(i)=<max(0,r(i)-1)]).
invariant_format([max_surf_strictly_increasing_sequence],[[c,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_strictly_increasing_sequence],[[c,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_strictly_increasing_sequence],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_strictly_increasing_sequence],[[c,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_strictly_increasing_sequence],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_strictly_increasing_sequence],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_range_strictly_increasing_sequence],[[h,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_range_strictly_increasing_sequence],[[c,h,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_summit], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i)]).
invariant_format([max_width_summit], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_summit],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_summit], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(1,r(i)),
         forall(i,1,sv):o_gt(i)>=min(1,r(i))]).
invariant_format([max_surf_summit],[[c,d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_summit],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_summit],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_summit],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_valley], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,3,sv):r(i)=<r(i-2)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i)]).
invariant_format([max_width_valley], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i)]).
invariant_format([min_width_valley],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_valley], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+d(i-1)+1,
         forall(i,1,sv):o_lt(i)>=min(1,r(i)),
         forall(i,1,sv):o_gt(i)>=min(1,r(i))]).
invariant_format([max_surf_valley],[[c,d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_valley],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_valley],[[r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_valley],[[r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([nb_zigzag], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,4,sv):r(i)=<r(i-3)+1,
         forall(i,1,sv):o_lt(i)>=r(i),
         forall(i,1,sv):o_gt(i)>=r(i),
         forall(i,1,sv):o_eq(i)=<sv-i-3*r(i)]).
invariant_format([max_width_zigzag], [[d,r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+2]).
invariant_format([min_width_zigzag],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([sum_width_zigzag], [[r]], 
        [forall(i,2,sv):r(i)>=r(i-1),
         forall(i,2,sv):r(i)=<r(i-1)+2,
         forall(i,1,sv):o_gt(i)>=(r(i)+1)/2,
         forall(i,1,sv):o_lt(i)>=(r(i)+1)/2]).
invariant_format([max_surf_zigzag],[[c,d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_surf_zigzag],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_max_zigzag],[[d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_max_zigzag],[[c,d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
invariant_format([max_min_zigzag],[[c,d,r]],[forall(i,2,sv):r(i)>=r(i-1)]).
invariant_format([min_min_zigzag],[[d,r]],[forall(i,2,sv):r(i)=<r(i-1)]).
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MIN_MAX_DIP_ON_INCREASING_SEQUENCE, 1656, 2420, 3212
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MIN_MAX_INCREASING, 1660, 2424, 3212
MIN_MAX_INCREASING_SEQUENCE, 1664, 2428, 3212
MIN_MAX_INFLEXION, 1668, 2432, 3212
MIN_MAX_PEAK, iii, 1672, 2436, 3212
MIN_MAX_STRICTLY_DECREASING_SEQUENCE, 1676, 2440, 3212
MIN_MAX_STRICTLY_INCREASING_SEQUENCE, 1680, 2444, 3212
MIN_MAX_SUMMIT, 1684, 2448, 3212
MIN_MAX_ZIGZAG, 1688, 2452, 3212
MIN_MIN_BUMP_ON_DECREASING_SEQUENCE, 1696, 2456, 3212
MIN_MIN_DECREASING, 1700, 2460, 3213
MIN_MIN_DECREASING_SEQUENCE, 1704, 2464, 3213
MIN_MIN_DIP_ON_INCREASING_SEQUENCE, 1708, 2468, 3213
MIN_MIN_GORGE, 1712, 2472, 3213
MIN_MIN_INCREASING, 1718, 2476, 3213
MIN_MIN_INCREASING_SEQUENCE, 1722, 2480, 3213
MIN_MIN_INFLEXION, 1726, 2484, 3213
MIN_MIN_STRICTLY_DECREASING_SEQUENCE, 1730, 2488, 3213
MIN_MIN_STRICTLY_INCREASING_SEQUENCE, 1734, 2492, 3213
MIN_MIN_VALLEY, 1738, 2496, 3213
MIN_MIN_ZIGZAG, 1742, 2500, 3213
MIN_RANGE_DECREASING, 1750, 3213
MIN_RANGE_DECREASING_SEQUENCE, 1754, 3213
MIN_RANGE_INCREASING, 1758, 3214
MIN_RANGE_INCREASING_SEQUENCE, 1762, 3214
MIN_RANGE_STRICTLY_DECREASING_SEQUENCE, 1766, 3214
MIN_RANGE_STRICTLY_INCREASING_SEQUENCE, 1770, 3214
MIN_STRICTLY_DECREASING_SEQUENCE, 1774
MIN_STRICTLY_INCREASING_SEQUENCE, 1778
MIN_SURF_BUMP_ON_DECREASING_SEQUENCE, 1782, 2504, 3214
MIN_SURF_DECREASING, 1786, 2508, 3214
MIN_SURF_DECREASING_SEQUENCE, 1790, 2512, 3214
MIN_SURF_DECREASING_TERRACE, 1794, 2516, 3214
MIN_SURF_DIP_ON_INCREASING_SEQUENCE, 1798, 2520, 3214
MIN_SURF_GORGE, 1802, 2524, 3214
MIN_SURF_INCREASING, 1806, 2528, 3214
MIN_SURF_INCREASING_SEQUENCE, 1810, 2532, 3214
MIN_SURF_INCREASING_TERRACE, 1814, 2536, 3214
MIN_SURF_INFLEXION, 1818, 2540, 3215
MIN_SURF_PEAK, 1822, 2544, 3215
MIN_SURF_PLAIN, 1826, 2548, 3215
MIN_SURF_PLATEAU, 1830, 2552, 3215
MIN_SURF_PROPER_PLAIN, 1834, 2556, 3215
MIN_SURF_PROPER_PLATEAU, 1838, 2560, 3215
MIN_SURF_STEADY, 1842, 2564, 3215
MIN_SURF_STEADY_SEQUENCE, 1846, 2568, 3215
MIN_SURF_STRICTLY_DECREASING_SEQUENCE, 1850, 2572, 3215
MIN_SURF_STRICTLY_INCREASING_SEQUENCE, 1854, 2576, 3215
MIN_SURF_SUMMIT, 1858, 2580, 3215
MIN_SURF_VALLEY, 1862, 2584, 3215
MIN_SURF_ZIGZAG, 1866, 2588, 3215
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MIN_VALLEY, 1874
MIN_WIDTH_DECREASING_SEQUENCE, 1878, 2592, 3216
MIN_WIDTH_DECREASING_TERRACE, 1882, 2596, 3216
MIN_WIDTH_GORGE, 1886, 2600, 3216
MIN_WIDTH_INCREASING_SEQUENCE, 1890, 2604, 3216
MIN_WIDTH_INCREASING_TERRACE, 1894, 2608, 3216
MIN_WIDTH_INFLEXION, 1898, 2612, 3216
MIN_WIDTH_PEAK, 1902, 2616, 3216
MIN_WIDTH_PLAIN, iii, 1906, 2620, 3216
MIN_WIDTH_PLATEAU, iii, 1910, 2624, 3216
MIN_WIDTH_PROPER_PLAIN, 1914, 2628, 3216
MIN_WIDTH_PROPER_PLATEAU, 1918, 2632, 3216
MIN_WIDTH_STEADY_SEQUENCE, 1922, 2636, 3216
MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE, 1926, 2640, 3216
MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE, 1930, 2644, 3217
MIN_WIDTH_SUMMIT, 1934, 2648, 3217
MIN_WIDTH_VALLEY, 1938, 2652, 3217
MIN_WIDTH_ZIGZAG, 1942, 2656, 3217
MIN_ZIGZAG, 1950
minval, 6

N
NB_BUMP_ON_DECREASING_SEQUENCE, iii, 1954, 3223–3243
NB_DECREASING, 1960, 3217, 3223, 3244–3263
NB_DECREASING_SEQUENCE, 1966, 3217, 3223, 3244, 3264–3282
NB_DECREASING_TERRACE, 1972, 3217, 3224, 3244, 3264, 3283–3307
NB_DIP_ON_INCREASING_SEQUENCE, iii, 1978, 3203, 3204, 3225, 3245, 3264, 3283, 3307–

3324
NB_GORGE, iii, 1984, 3217, 3226, 3245, 3265, 3283, 3307, 3325–3341
NB_INCREASING, 1992, 3217, 3226, 3246, 3265, 3284, 3308, 3325, 3342–3359
NB_INCREASING_SEQUENCE, 1998, 3218, 3227, 3246, 3266, 3284, 3308, 3325, 3342, 3359–

3375
NB_INCREASING_TERRACE, 2004, 3218, 3228, 3247, 3266, 3285, 3309, 3326, 3342, 3359,

3375–3395
NB_INFLEXION, 2010, 3218, 3229, 3247, 3267, 3286, 3309, 3326, 3343, 3360, 3375, 3395–

3414
NB_PEAK, iii, 14, 2016, 3218, 3229, 3248, 3267, 3287, 3310, 3327, 3343, 3360, 3376, 3395,

3415–3429
NB_PLAIN, 2022, 3218, 3230, 3248, 3268, 3287, 3310, 3327, 3344, 3361, 3376, 3396, 3415,

3430–3443
NB_PLATEAU, 2028, 3218, 3230, 3249, 3268, 3288, 3311, 3328, 3344, 3361, 3377, 3396, 3415,

3430, 3444–3457
NB_PROPER_PLAIN, 2034, 3218, 3231, 3249, 3269, 3288, 3311, 3328, 3345, 3362, 3377, 3397,

3416, 3430, 3444, 3458–3473
NB_PROPER_PLATEAU, 2040, 3219, 3231, 3250, 3269, 3289, 3312, 3329, 3345, 3362, 3378,

3397, 3416, 3431, 3444, 3458, 3474–3488
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NB_STEADY, 2046, 3219, 3232, 3250, 3270, 3289, 3312, 3329, 3346, 3363, 3378, 3398, 3417,
3431, 3445, 3459, 3474, 3489–3504

NB_STEADY_SEQUENCE, 2052, 3203, 3219, 3232, 3251, 3270, 3290, 3313, 3330, 3346, 3363,
3379, 3398, 3417, 3432, 3445, 3459, 3474, 3489, 3504–3523

NB_STRICTLY_DECREASING_SEQUENCE, 2058, 3219, 3233, 3251, 3271, 3290, 3313, 3330,
3347, 3364, 3379, 3399, 3418, 3432, 3446, 3460, 3475, 3489, 3504, 3523–3536

NB_STRICTLY_INCREASING_SEQUENCE, 2064, 3219, 3233, 3252, 3271, 3291, 3314, 3331,
3347, 3364, 3380, 3400, 3418, 3433, 3446, 3460, 3475, 3490, 3505, 3523, 3537–
3549

NB_SUMMIT, iii, 2070, 3219, 3234, 3252, 3272, 3291, 3314, 3331, 3348, 3365, 3380, 3400,
3419, 3433, 3447, 3461, 3476, 3490, 3505, 3524, 3537, 3550–3560

NB_VALLEY, iii, 2078, 3219, 3234, 3253, 3272, 3292, 3315, 3332, 3348, 3365, 3381, 3401,
3419, 3434, 3447, 3461, 3476, 3491, 3506, 3524, 3537, 3550, 3561–3570

NB_ZIGZAG, iii, 2084, 3220, 3235, 3253, 3273, 3292, 3315, 3332, 3349, 3366, 3381, 3401,
3420, 3434, 3448, 3462, 3477, 3491, 3506, 3525, 3538, 3550, 3561, 3571–3583

non_increasing_size, 4
nval, 6

P
POS_MAX_HEIGHT_DECREASING_TERRACE, 2092
POS_MAX_HEIGHT_INCREASING_TERRACE, 2096
POS_MAX_HEIGHT_PLAIN, 2100
POS_MAX_HEIGHT_PLATEAU, 2104
POS_MAX_HEIGHT_PROPER_PLAIN, 2108
POS_MAX_HEIGHT_PROPER_PLATEAU, 2112
POS_MAX_HEIGHT_STEADY, 2116
POS_MAX_HEIGHT_STEADY_SEQUENCE, 2120
POS_MAX_MAX_BUMP_ON_DECREASING_SEQUENCE, 2124
POS_MAX_MAX_DECREASING, 2128
POS_MAX_MAX_DECREASING_SEQUENCE, 2132
POS_MAX_MAX_DIP_ON_INCREASING_SEQUENCE, 2136
POS_MAX_MAX_INCREASING, 2140
POS_MAX_MAX_INCREASING_SEQUENCE, 2144
POS_MAX_MAX_INFLEXION, 2148
POS_MAX_MAX_PEAK, 2152
POS_MAX_MAX_STRICTLY_DECREASING_SEQUENCE, 2156
POS_MAX_MAX_STRICTLY_INCREASING_SEQUENCE, 2160
POS_MAX_MAX_SUMMIT, 2164
POS_MAX_MAX_ZIGZAG, 2168
POS_MAX_MIN_BUMP_ON_DECREASING_SEQUENCE, 2172
POS_MAX_MIN_DECREASING, 2176
POS_MAX_MIN_DECREASING_SEQUENCE, 2180
POS_MAX_MIN_DIP_ON_INCREASING_SEQUENCE, 2184
POS_MAX_MIN_GORGE, 2188
POS_MAX_MIN_INCREASING, 2192
POS_MAX_MIN_INCREASING_SEQUENCE, 2196
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POS_MAX_MIN_INFLEXION, 2200
POS_MAX_MIN_STRICTLY_DECREASING_SEQUENCE, 2204
POS_MAX_MIN_STRICTLY_INCREASING_SEQUENCE, 2208
POS_MAX_MIN_VALLEY, 2212
POS_MAX_MIN_ZIGZAG, 2216
POS_MAX_SURF_BUMP_ON_DECREASING_SEQUENCE, 2220
POS_MAX_SURF_DECREASING, 2224
POS_MAX_SURF_DECREASING_SEQUENCE, 2228
POS_MAX_SURF_DECREASING_TERRACE, 2232
POS_MAX_SURF_DIP_ON_INCREASING_SEQUENCE, 2236
POS_MAX_SURF_GORGE, 2240
POS_MAX_SURF_INCREASING, 2244
POS_MAX_SURF_INCREASING_SEQUENCE, 2248
POS_MAX_SURF_INCREASING_TERRACE, 2252
POS_MAX_SURF_INFLEXION, 2256
POS_MAX_SURF_PEAK, 2260
POS_MAX_SURF_PLAIN, 2264
POS_MAX_SURF_PLATEAU, 2268
POS_MAX_SURF_PROPER_PLAIN, 2272
POS_MAX_SURF_PROPER_PLATEAU, 2276
POS_MAX_SURF_STEADY, 2280
POS_MAX_SURF_STEADY_SEQUENCE, 2284
POS_MAX_SURF_STRICTLY_DECREASING_SEQUENCE, 2288
POS_MAX_SURF_STRICTLY_INCREASING_SEQUENCE, 2292
POS_MAX_SURF_SUMMIT, 2296
POS_MAX_SURF_VALLEY, 2300
POS_MAX_SURF_ZIGZAG, 2304
POS_MAX_WIDTH_DECREASING_SEQUENCE, 2308
POS_MAX_WIDTH_DECREASING_TERRACE, 2312
POS_MAX_WIDTH_GORGE, 2316
POS_MAX_WIDTH_INCREASING_SEQUENCE, 2320
POS_MAX_WIDTH_INCREASING_TERRACE, 2324
POS_MAX_WIDTH_INFLEXION, 2328
POS_MAX_WIDTH_PEAK, 2332
POS_MAX_WIDTH_PLAIN, 2336
POS_MAX_WIDTH_PLATEAU, 2340
POS_MAX_WIDTH_PROPER_PLAIN, 2344
POS_MAX_WIDTH_PROPER_PLATEAU, 2348
POS_MAX_WIDTH_STEADY_SEQUENCE, 2352
POS_MAX_WIDTH_STRICTLY_DECREASING_SEQUENCE, 2356
POS_MAX_WIDTH_STRICTLY_INCREASING_SEQUENCE, 2360
POS_MAX_WIDTH_SUMMIT, 2364
POS_MAX_WIDTH_VALLEY, 2368
POS_MAX_WIDTH_ZIGZAG, 2372
POS_MIN_HEIGHT_DECREASING_TERRACE, 2376
POS_MIN_HEIGHT_INCREASING_TERRACE, 2380
POS_MIN_HEIGHT_PLAIN, 2384
POS_MIN_HEIGHT_PLATEAU, 2388
POS_MIN_HEIGHT_PROPER_PLAIN, 2392
POS_MIN_HEIGHT_PROPER_PLATEAU, 2396
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POS_MIN_HEIGHT_STEADY, 2400
POS_MIN_HEIGHT_STEADY_SEQUENCE, 2404
POS_MIN_MAX_BUMP_ON_DECREASING_SEQUENCE, 2408
POS_MIN_MAX_DECREASING, 2412
POS_MIN_MAX_DECREASING_SEQUENCE, 2416
POS_MIN_MAX_DIP_ON_INCREASING_SEQUENCE, 2420
POS_MIN_MAX_INCREASING, 2424
POS_MIN_MAX_INCREASING_SEQUENCE, 2428
POS_MIN_MAX_INFLEXION, 2432
POS_MIN_MAX_PEAK, 16, 17, 2436
POS_MIN_MAX_STRICTLY_DECREASING_SEQUENCE, 2440
POS_MIN_MAX_STRICTLY_INCREASING_SEQUENCE, 2444
POS_MIN_MAX_SUMMIT, 2448
POS_MIN_MAX_ZIGZAG, 2452
POS_MIN_MIN_BUMP_ON_DECREASING_SEQUENCE, 2456
POS_MIN_MIN_DECREASING, 2460
POS_MIN_MIN_DECREASING_SEQUENCE, 2464
POS_MIN_MIN_DIP_ON_INCREASING_SEQUENCE, 2468
POS_MIN_MIN_GORGE, 2472
POS_MIN_MIN_INCREASING, 2476
POS_MIN_MIN_INCREASING_SEQUENCE, 2480
POS_MIN_MIN_INFLEXION, 2484
POS_MIN_MIN_STRICTLY_DECREASING_SEQUENCE, 2488
POS_MIN_MIN_STRICTLY_INCREASING_SEQUENCE, 2492
POS_MIN_MIN_VALLEY, 2496
POS_MIN_MIN_ZIGZAG, 2500
POS_MIN_SURF_BUMP_ON_DECREASING_SEQUENCE, 2504
POS_MIN_SURF_DECREASING, 2508
POS_MIN_SURF_DECREASING_SEQUENCE, 2512
POS_MIN_SURF_DECREASING_TERRACE, 2516
POS_MIN_SURF_DIP_ON_INCREASING_SEQUENCE, 2520
POS_MIN_SURF_GORGE, 2524
POS_MIN_SURF_INCREASING, 2528
POS_MIN_SURF_INCREASING_SEQUENCE, 2532
POS_MIN_SURF_INCREASING_TERRACE, 2536
POS_MIN_SURF_INFLEXION, 2540
POS_MIN_SURF_PEAK, 2544
POS_MIN_SURF_PLAIN, 2548
POS_MIN_SURF_PLATEAU, 2552
POS_MIN_SURF_PROPER_PLAIN, 2556
POS_MIN_SURF_PROPER_PLATEAU, 2560
POS_MIN_SURF_STEADY, 2564
POS_MIN_SURF_STEADY_SEQUENCE, 2568
POS_MIN_SURF_STRICTLY_DECREASING_SEQUENCE, 2572
POS_MIN_SURF_STRICTLY_INCREASING_SEQUENCE, 2576
POS_MIN_SURF_SUMMIT, 2580
POS_MIN_SURF_VALLEY, 2584
POS_MIN_SURF_ZIGZAG, 2588
POS_MIN_WIDTH_DECREASING_SEQUENCE, 2592
POS_MIN_WIDTH_DECREASING_TERRACE, 2596
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POS_MIN_WIDTH_GORGE, 2600
POS_MIN_WIDTH_INCREASING_SEQUENCE, 2604
POS_MIN_WIDTH_INCREASING_TERRACE, 2608
POS_MIN_WIDTH_INFLEXION, 2612
POS_MIN_WIDTH_PEAK, 2616
POS_MIN_WIDTH_PLAIN, 2620
POS_MIN_WIDTH_PLATEAU, 2624
POS_MIN_WIDTH_PROPER_PLAIN, 2628
POS_MIN_WIDTH_PROPER_PLATEAU, 2632
POS_MIN_WIDTH_STEADY_SEQUENCE, 2636
POS_MIN_WIDTH_STRICTLY_DECREASING_SEQUENCE, 2640
POS_MIN_WIDTH_STRICTLY_INCREASING_SEQUENCE, 2644
POS_MIN_WIDTH_SUMMIT, 2648
POS_MIN_WIDTH_VALLEY, 2652
POS_MIN_WIDTH_ZIGZAG, 2656
prod, 6

R
range, 6
require_at_least, 5
required, 4

S
same_size, 5
signature

AUTOMATON

ALL_EQUAL_HEIGHT_DECREASING_TERRACE, 158
ALL_EQUAL_HEIGHT_INCREASING_TERRACE, 162
ALL_EQUAL_HEIGHT_PLAIN, 166
ALL_EQUAL_HEIGHT_PLATEAU, 170
ALL_EQUAL_HEIGHT_PROPER_PLAIN, 174
ALL_EQUAL_HEIGHT_PROPER_PLATEAU, 178
ALL_EQUAL_HEIGHT_STEADY, 182
ALL_EQUAL_HEIGHT_STEADY_SEQUENCE, 186
ALL_EQUAL_MAX_BUMP_ON_DECREASING_SEQUENCE, 190
ALL_EQUAL_MAX_DECREASING, 194
ALL_EQUAL_MAX_DECREASING_SEQUENCE, 198
ALL_EQUAL_MAX_DIP_ON_INCREASING_SEQUENCE, 202
ALL_EQUAL_MAX_INCREASING, 206
ALL_EQUAL_MAX_INCREASING_SEQUENCE, 210
ALL_EQUAL_MAX_INFLEXION, 214
ALL_EQUAL_MAX_PEAK, 218
ALL_EQUAL_MAX_STRICTLY_DECREASING_SEQUENCE, 222
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ALL_EQUAL_MAX_STRICTLY_INCREASING_SEQUENCE, 226
ALL_EQUAL_MAX_SUMMIT, 230
ALL_EQUAL_MAX_ZIGZAG, 234
ALL_EQUAL_MIN_BUMP_ON_DECREASING_SEQUENCE, 238
ALL_EQUAL_MIN_DECREASING, 242
ALL_EQUAL_MIN_DECREASING_SEQUENCE, 246
ALL_EQUAL_MIN_DIP_ON_INCREASING_SEQUENCE, 250
ALL_EQUAL_MIN_GORGE, 254
ALL_EQUAL_MIN_INCREASING, 258
ALL_EQUAL_MIN_INCREASING_SEQUENCE, 262
ALL_EQUAL_MIN_INFLEXION, 266
ALL_EQUAL_MIN_STRICTLY_DECREASING_SEQUENCE, 270
ALL_EQUAL_MIN_STRICTLY_INCREASING_SEQUENCE, 274
ALL_EQUAL_MIN_VALLEY, 278
ALL_EQUAL_MIN_ZIGZAG, 282
ALL_EQUAL_RANGE_DECREASING, 286
ALL_EQUAL_RANGE_DECREASING_SEQUENCE, 290
ALL_EQUAL_RANGE_INCREASING, 294
ALL_EQUAL_RANGE_INCREASING_SEQUENCE, 298
ALL_EQUAL_RANGE_STRICTLY_DECREASING_SEQUENCE, 302
ALL_EQUAL_RANGE_STRICTLY_INCREASING_SEQUENCE, 306
ALL_EQUAL_SURF_BUMP_ON_DECREASING_SEQUENCE, 310
ALL_EQUAL_SURF_DECREASING, 314
ALL_EQUAL_SURF_DECREASING_SEQUENCE, 318
ALL_EQUAL_SURF_DECREASING_TERRACE, 322
ALL_EQUAL_SURF_DIP_ON_INCREASING_SEQUENCE, 326
ALL_EQUAL_SURF_GORGE, 330
ALL_EQUAL_SURF_INCREASING, 334
ALL_EQUAL_SURF_INCREASING_SEQUENCE, 338
ALL_EQUAL_SURF_INCREASING_TERRACE, 342
ALL_EQUAL_SURF_INFLEXION, 346
ALL_EQUAL_SURF_PEAK, 350
ALL_EQUAL_SURF_PLAIN, 354
ALL_EQUAL_SURF_PLATEAU, 358
ALL_EQUAL_SURF_PROPER_PLAIN, 362
ALL_EQUAL_SURF_PROPER_PLATEAU, 366
ALL_EQUAL_SURF_STEADY, 370
ALL_EQUAL_SURF_STEADY_SEQUENCE, 374
ALL_EQUAL_SURF_STRICTLY_DECREASING_SEQUENCE, 378
ALL_EQUAL_SURF_STRICTLY_INCREASING_SEQUENCE, 382
ALL_EQUAL_SURF_SUMMIT, 386
ALL_EQUAL_SURF_VALLEY, 390
ALL_EQUAL_SURF_ZIGZAG, 394
ALL_EQUAL_WIDTH_DECREASING_SEQUENCE, 398
ALL_EQUAL_WIDTH_DECREASING_TERRACE, 402
ALL_EQUAL_WIDTH_GORGE, 406
ALL_EQUAL_WIDTH_INCREASING_SEQUENCE, 410
ALL_EQUAL_WIDTH_INCREASING_TERRACE, 414
ALL_EQUAL_WIDTH_INFLEXION, 418
ALL_EQUAL_WIDTH_PEAK, 422
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ALL_EQUAL_WIDTH_PLAIN, 426
ALL_EQUAL_WIDTH_PLATEAU, 430
ALL_EQUAL_WIDTH_PROPER_PLAIN, 434
ALL_EQUAL_WIDTH_PROPER_PLATEAU, 438
ALL_EQUAL_WIDTH_STEADY_SEQUENCE, 442
ALL_EQUAL_WIDTH_STRICTLY_DECREASING_SEQUENCE, 446
ALL_EQUAL_WIDTH_STRICTLY_INCREASING_SEQUENCE, 450
ALL_EQUAL_WIDTH_SUMMIT, 454
ALL_EQUAL_WIDTH_VALLEY, 458
ALL_EQUAL_WIDTH_ZIGZAG, 462
DECREASING_HEIGHT_DECREASING_TERRACE, 466
DECREASING_HEIGHT_INCREASING_TERRACE, 470
DECREASING_HEIGHT_PLAIN, 474
DECREASING_HEIGHT_PLATEAU, 478
DECREASING_HEIGHT_PROPER_PLAIN, 482
DECREASING_HEIGHT_PROPER_PLATEAU, 486
DECREASING_HEIGHT_STEADY, 490
DECREASING_HEIGHT_STEADY_SEQUENCE, 494
DECREASING_MAX_BUMP_ON_DECREASING_SEQUENCE, 498
DECREASING_MAX_DECREASING, 502
DECREASING_MAX_DECREASING_SEQUENCE, 506
DECREASING_MAX_DIP_ON_INCREASING_SEQUENCE, 510
DECREASING_MAX_INCREASING, 514
DECREASING_MAX_INCREASING_SEQUENCE, 518
DECREASING_MAX_INFLEXION, 522
DECREASING_MAX_PEAK, 526
DECREASING_MAX_STRICTLY_DECREASING_SEQUENCE, 530
DECREASING_MAX_STRICTLY_INCREASING_SEQUENCE, 534
DECREASING_MAX_SUMMIT, 538
DECREASING_MAX_ZIGZAG, 542
DECREASING_MIN_BUMP_ON_DECREASING_SEQUENCE, 546
DECREASING_MIN_DECREASING, 550
DECREASING_MIN_DECREASING_SEQUENCE, 554
DECREASING_MIN_DIP_ON_INCREASING_SEQUENCE, 558
DECREASING_MIN_GORGE, 562
DECREASING_MIN_INCREASING, 566
DECREASING_MIN_INCREASING_SEQUENCE, 570
DECREASING_MIN_INFLEXION, 574
DECREASING_MIN_STRICTLY_DECREASING_SEQUENCE, 578
DECREASING_MIN_STRICTLY_INCREASING_SEQUENCE, 582
DECREASING_MIN_VALLEY, 586
DECREASING_MIN_ZIGZAG, 590
DECREASING_RANGE_DECREASING, 594
DECREASING_RANGE_DECREASING_SEQUENCE, 598
DECREASING_RANGE_INCREASING, 602
DECREASING_RANGE_INCREASING_SEQUENCE, 606
DECREASING_RANGE_STRICTLY_DECREASING_SEQUENCE, 610
DECREASING_RANGE_STRICTLY_INCREASING_SEQUENCE, 614
DECREASING_SURF_BUMP_ON_DECREASING_SEQUENCE, 618
DECREASING_SURF_DECREASING, 622
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DECREASING_SURF_DECREASING_SEQUENCE, 626
DECREASING_SURF_DECREASING_TERRACE, 630
DECREASING_SURF_DIP_ON_INCREASING_SEQUENCE, 634
DECREASING_SURF_GORGE, 638
DECREASING_SURF_INCREASING, 642
DECREASING_SURF_INCREASING_SEQUENCE, 646
DECREASING_SURF_INCREASING_TERRACE, 650
DECREASING_SURF_INFLEXION, 654
DECREASING_SURF_PEAK, 658
DECREASING_SURF_PLAIN, 662
DECREASING_SURF_PLATEAU, 666
DECREASING_SURF_PROPER_PLAIN, 670
DECREASING_SURF_PROPER_PLATEAU, 674
DECREASING_SURF_STEADY, 678
DECREASING_SURF_STEADY_SEQUENCE, 682
DECREASING_SURF_STRICTLY_DECREASING_SEQUENCE, 686
DECREASING_SURF_STRICTLY_INCREASING_SEQUENCE, 690
DECREASING_SURF_SUMMIT, 694
DECREASING_SURF_VALLEY, 698
DECREASING_SURF_ZIGZAG, 702
DECREASING_WIDTH_DECREASING_SEQUENCE, 706
DECREASING_WIDTH_DECREASING_TERRACE, 710
DECREASING_WIDTH_GORGE, 714
DECREASING_WIDTH_INCREASING_SEQUENCE, 718
DECREASING_WIDTH_INCREASING_TERRACE, 722
DECREASING_WIDTH_INFLEXION, 726
DECREASING_WIDTH_PEAK, 730
DECREASING_WIDTH_PLAIN, 734
DECREASING_WIDTH_PLATEAU, 738
DECREASING_WIDTH_PROPER_PLAIN, 742
DECREASING_WIDTH_PROPER_PLATEAU, 746
DECREASING_WIDTH_STEADY_SEQUENCE, 750
DECREASING_WIDTH_STRICTLY_DECREASING_SEQUENCE, 754
DECREASING_WIDTH_STRICTLY_INCREASING_SEQUENCE, 758
DECREASING_WIDTH_SUMMIT, 762
DECREASING_WIDTH_VALLEY, 766
DECREASING_WIDTH_ZIGZAG, 770
HEIGHT_DECREASING_TERRACE, 774
HEIGHT_INCREASING_TERRACE, 778
HEIGHT_PLAIN, 782
HEIGHT_PLATEAU, 786
HEIGHT_PROPER_PLAIN, 790
HEIGHT_PROPER_PLATEAU, 794
HEIGHT_STEADY, 798
HEIGHT_STEADY_SEQUENCE, 802
INCREASING_HEIGHT_DECREASING_TERRACE, 806
INCREASING_HEIGHT_INCREASING_TERRACE, 810
INCREASING_HEIGHT_PLAIN, 814
INCREASING_HEIGHT_PLATEAU, 818
INCREASING_HEIGHT_PROPER_PLAIN, 822
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INCREASING_HEIGHT_PROPER_PLATEAU, 826
INCREASING_HEIGHT_STEADY, 830
INCREASING_HEIGHT_STEADY_SEQUENCE, 834
INCREASING_MAX_BUMP_ON_DECREASING_SEQUENCE, 838
INCREASING_MAX_DECREASING, 842
INCREASING_MAX_DECREASING_SEQUENCE, 846
INCREASING_MAX_DIP_ON_INCREASING_SEQUENCE, 850
INCREASING_MAX_INCREASING, 854
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SURF_INCREASING_TERRACE, 3078
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WIDTH_PLAIN, 3162
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